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ABSTRACT

Sandia National Laboratories (SNL) Instrumentation Development Department was tasked

by the Defense Nuclear Agency (DNA) to record data on Tektronix RTD720 Digitizers
on the HUNTERS TROPHY field test conducted at the Nevada Test Site (NTS) on

September 18, 1992. This report contains a overview and description of the computer
hardware and software that was used to acquire, reduce, and display the data. The
document is divided into two volumes: an overview and operators manual (Volume 1) and
a maintenance manual (Volume 2).
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1.0 OVERVIEW OF RTD720 SOFTWARE

1.1 Introduction

The Sandia National Laboratories (SNL) Field Instrumentation Department has been tasked by the
Defense Nuclear Agency (DNA) to record data on Tektronix RTD720 Digitizers on the HUNTERS
TROPHY field test conducted at the Nevada Test Site (NTS) on September 18, 1992. This report
contains a description of the computer hardware and soft-ware that was used to acquire, reduce, and
display the data. The rest of this chapter contains an overview of the hardware and software in the
Sandia RTD720 recording system. The remainder of the document presents detailed descriptions of the
hardware and software. It is assumed that the reader and user are very familiar with Digital Equipment
Corporation (DEC) VAX computers, the VMS operating sy,_temincluding DECnet, and the capabilities
of the RTD720 digitizer. References are provided to specific VAX VMS and RTD720 manuals.

The data was recorded by SNL in parallel with primary data recorded by DNA contractors Science
Applications International Corporation (SAIC), Kaman Sciences Corporation (KSC-I), and Lockheed
Palo Alto Research Laboratory (LPARL). The SNL recorders were located in NTS Area 12, Building
909, and the contractor recorders were located in various recording alcoves in the HUNTERS
TROPHY tunnel (downhole). Analog data recorded by SNL was transmitted from downhole to
Building 12/909 using fiber-optic technology. SNL is also tasked to provide comparisons between the
primary data recorded by DNA contractors and the secondary data recorded by SNL. Details of the
comparison procedure are addressed in a separate document.

Each RTD720 digitizer can be configured with one, two, or four independently programmable data
channels. Each data channel can be used to record several signals, the first of which could be a laser

calibration pulse supplied by the fiber optics developers. We have provided software not only to
record and display the data but also to provide for instrumentation setup.

SNL involvement in a DNA instrumentation modernization project began with the DIAMOND
FORTUNE event. SNL commitment to the project has increased through the HUNTERS TROPHY

field test. DNA's ultimate goal is to develop and field an uphole recording capability similar to SNL's.

1.2 Computer-Instrument Network

Computers and instruments associated with RTD720 testing are located in Building 12/909. The master
computer in the RTD720 network is a DEC VAX 4000. A backup VAX (having less capability than
the VAX 4000) was used for data acquisition when the VAX 4000 was not functioning properly
during early dry runs for HUNTERS TROPHY.

The VAX 4000 is equipped with two ethernet interfaces. One ethernet interface connects to the Field
Instrumentation Department NTS VAX network and the other connects to a data network, including
several smaller computers or workstations. For HUNTERS TROPHY, we used several Sandia-owned

Sandia National Laboratories Underground Testing
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microVAX-ll computers that were temporarily available. For subsequent tests, the microVAX-II
computers will be replaced by SNL-purchased, DNA-owned workstations. Each microVAX-II is
equipped with an ether'net interface and a DEC IEQII Dual IEEE-488 interlb,ce. All ethemet
interfaces use the DECnet communication protocol (Digital Equipment Corp., 1988). Each
microVAX-li uses the two IEEE-488 buses on the IEQI! interface to communicate with the RTD720

digitizers.

The VAX 4000 has the DECnet node name "GEAR10." GEARI0 is an acronym composed of the

following elements:

1. General purpose interlace bus
2. Ethernet

3. Analog
4. Recording node
5. 1...0.0- Serial number

Each microVAX-ll has node name RMVm0, where m0 is a serial number (e.g., 10), For HUNTERS
TROPHY, each contractor was assigned a separate node (RMVm0). This was done so that contractors
could make dry runs by hand in their own area without having access to the data of other contractors.
Node assignment was made as follows:

a. RMV !0 - KSC- I
b. RMV20- LPARL
c. RMV30- SAIC

Figures 1-1 through 1-3 are channel diagrams for each RMV node. Eight RTD720s were allotted to
KSC-! experiments with 16 data channels. Within these data channels were 32 subchannels (i.e.,
separately recorded signals), Four RTD720s were assigned to LPARL data with 4 data channels and a
total of 28 subchannels. SAIC data was assigned 14 RTD720s using 14 channels with a total of 68
subchannels.

The RTD720 control network was connected to the Sandia NTS VAX network for HUNTERS

TROPHY. Many assets of the Sandia network were used to support the RTD720 recording project

(e.g., INGRES data base, optical disk archiving, ethernet printers, etc).

Sandia National Laboratories Underground Testing
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Figure 1-2. LPARL Data Channel Diagram
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Figure 1-3. SAIC Data Channel Diagram

1.3 Instrumentation Data Base and Instrument Control Files

Data about each instrument, channel, and signal are contained in a data base that is maintained using

an SNL-written INGRES application. The INGRES application is used to create ICFs to be used by
other software to control access to instruments. In particular, the RTD720 instrument control files

contain fields for all possible settings of each channel, as well as descriptions of all signals that may
be multiplexed into each channel on every RTD720. The RTD720 control files are stored in a special
GEAR10 directory designated DD:[TABLES]. Each control file contains information about all
RTD720s that are connected via a single IEEE-488 interface to a given RMVm0. The control file
associated with the nth IEEE-488 bus on RMVm0 is named RMVmnR20.TBL. There is one such file

for each active IEEE-488 bus on any RMVm0. Each IEQll interface is equipped with two IEEE-488
buses with device designations IXA0: (bus 1) and IXAI: (bus 2). For the HUNTERS TROPHY

configuration, the ICFs were named as follows:

Sandia National Laboratories Underground Testing
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Contractor D._ Instrument ControlFile

KSC-! RMV 11 RMV ! 1R20.TBL
RMV12 RMV12R20.TBL

LPARL RMV21 RMV2 ! R20.TBL
RMV22 RMV22R20.TBL

SAIC RMV31 RMV31R20.TBL
RMV32 RMV32R20.TBL

1.4 CONTROL-Account Software

There are two types of nodes in the computer architecture for testing RTD720s. In this architecture the
GEAR10 node is the "Master" node and there is a certain set of procedures that n,ay be performed

when logged into CONTROL on GEARI0. RMVm0 nodes in this architecture are "Slave" nodes and
may not pertorm those procedures granted to the GEAR I0 node. They are allov, ed to perlbrm other
procedures appropriate to "Slave" nodes, in either case, the CONTROL-account procedure begins
when a user logs onto the node with usemame CONTROL. The CONTROL account on any node at
the NTS is a captive account that allows a restricted group of users to perform a very limited set of
activities specified in a menu, After usemame and password validation, the procedure presents a valid
user with a menu of options appropriate to the type of node (Master or Slave).

1.4.1 Master Node Menu

If the user is logged into the "Master" node (GEARI0) then the menu is as follows:

(1) Run RTD720 Dry-Run Scheduler
(2) Run RTD.diagnostics
(3) Get new instrument-control files from data base node
(L) Logbook
(M) Mail
(E) Exit

If the user selects "Run RTD720 Dry-Run Scheduler" from the menu, the command procedure invokes
the RTD720 scheduler, a software ensemble that includes both FORTRAN-coded executable images

and DEC Digital Command Language (DCL) command procedures. The RTD720 scheduler and the

procedures invoked are discussed below in Section 1.6 "Automated Dry-Run Data-Acquisition
Software."

Sandia National Laboratories Underground 'Festing
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1.4,2 Slave Node Menu

If the user is logged into a "Slave" node (RMVm0) then the menu is us tbllows:

(1) Run RTDTEST
(2) Show users
(3) Get new instrument control files fi'om data base node
(4) Push modified instrument.control files to data base node
(E) EXIT

If the user selects "Run RTDTEST" from the menu, the command procedure invokes the RTDTI_SI

image. This option is described in Section 1.8 "SETUP (RTDTEST) SOFTWARE," The C()NTR()I_
housekeeping includes all necessa D' control.file copies to the instrumentation data base node,

It should be noted that the list of users authorized to use the GEAR10 CONTROl. command

procedure is not necessarily identical to the list authorized to use the RMVm0 CONTROl. command
procedure or any other VAX on the NTS VAX network,

1.5 Software Package Summary

Figure !,4 illustrates the software package applied to the tlUNTERS I"R()PtlY event that will be
described in the tbllowing sections, The activities associated with the (IEARI() computer are enclosed
in the dotted lines,

1.5.1 The Logln Procedure

When a user logs into GEARI0, the Iogin procedure described in Section 1,4 will first check to see if
ICfs in the data base (upper left comer of Figure 1,4) have a later creation date than the ICFs in
DD:[TABLES] on GEARI0, ICFs on GEARI0 will be updated automatically ira later issue exists in
the data base,

1.5.2 Run RTD Scheduler

Assuming that the user selects "Run RTD Scheduler" to be described in Section 1,6, the Scheduler will
look into DD:[TABLES] tbr ICFs. For each ICF it finds, it will create three command procedures to
be submitted at the appropriate time to batch, As illustrated in the upper center of Figure !,4, one

procedure will be created for INITIALIZE, which loads each device on the bus with parameters from
the ICF. Another procedure will be created tbr REALIZE and ANAINZE (directly under
INITIALIZE in Figure 1,4), REALIZE will pull data from RTD720 devices creating a BIG file fronl

which ANALYZE generates channel files tbr plotting by PRELEWD. Finally. the third command
procedure for PRELEWD will not be submitted to batch until all the REAIAZE .jobs (tbr all ICFs) are
completed,

Sandia National Laboratories Under ep'owld Testing
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1.6.3 The Initialize Function

the initialize function is described in Section 1,8.1. As illustrated in the uppe,, right comer of Figure
1.4, INITIAI,IZE communicates with the RTD720 devices on an RMVm0 node through the RTD?20

I)RIVER in r_rforming the task of loading ICF parameters into each RTD720.

1.§.4 The Realize Function

Section 1.8.2 describes how the REALIZE an J ANALYZE programs pull data from R'ID720 devices

and create plotting files for PRELEWD. As shown in Figure 1.4, REALIZE also communicates with
RI'D72O de_,,ices through the RTD720 DRIVER Yunning on the RMVm0 node.

1 .tl.5 The Plotting Function

Section 1.1_.2also describes how the PREI.,EWD program creates plots from CHN type files. This is
illustrated in the lower left comer of Figure !.4. CHN type files may also be used by the digital signal
prt_cessing (DSP) program that creates ENG type files from which the data can be subjected 'to a
variet._ t_f signnl processing techniques.

R'YD .......................... !
,,,4 .......tP_

i:.,i,
I

I ,'all _','" ,_ ,I _' - " t3-17 F1 le'_

....... .-.- ENG F _ ]_:', !G_n_:._:_ t_r':!
L.......................i

Figure 1-4. RTD 720 Software Data Flow Diagram
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1.6 Automated Dry-Run Data-Acquisition Software

The automated dry-run data-acquisition software is designed to acquire, reduce, and display data
automatically from all RTD720 channels in rapid sequence. The software includes cooperating
processes (discussed below) that run on the GEARI0 and the RMVm0 nodes. The software is

designed to provide a scaled data plot for each signal defined by the experimenters. In addition, the
software generates data files that can be examined by using DSP software (Lee, 1990).

1.6.1 RTD720 Scheduler

Each of the RMVm0 nodes shown in Figures 1-1 through 1-3 is connected to the GEAR10 computer
through a data ethernet. Two IEEE-488 buses are used on each RMVm0, and several RTD720
digitizers are connected to each IEEE-488 bus. DECnet and the VAX VMS operating system allow
the ethernet hardware to be accessed essentially in parallel by a large number of processes. The
purpose of the RTD720 scheduler software is, thus, to initiate and keep track of an independent
automated, data-acquisition process for all RTD720s connected to each IEEE-488 bus.

Because there is one uniquely named RTD720 instrument control file for each IEEE-488 bus, the
RTD720 scheduler software simply searches the directory GEAR10::DD:[TABLES] for these files
(with names of the form "RMVmnR20.TBL"). As each instrument control file is found, the RTD720
scheduler creates a command procedure that is specific for instrument setup and data recover3' from
the nth IEEE-488 bus on RMVm0. The scheduler first sets the default directory to
GEAR I0::DD:[SOURCE.RMVmn]. The scheduler then invokes the created command procedure,
which in turn sequentially invokes INITIALIZE (instrument setup software), REALIZE (data
acquisition software), ANALYZE (data analysis software), and PRELEWD (data plotting software) for
the corresponding RMVm0 and IEEE-488 bus. The RTD720 scheduler creates and invokes a
command procedure for each unique instrument control file it finds in directory DD:[TABLES]. All
command procedures run concurrently, and each writes its output to the appropriate directory.

When the RTD720 scheduler detects the final exit from the created command procedures, it then

displays completion status and archives the data. Archiving consists of copying the data files and log
files from the directories in which they were created on GEARI0 to a similar area on N14VAX. At
the end of a day's activities, the program NIGHTMARE will copy the files on N14VAX from their
temporary storage area to a permanent storage area. Finally, the Scheduler exits to the GEARI0
CONTROL command procedure, which again displays its menu. At this point, the operator could
select "EXIT" or some other option.

1.7 Semi-Automated Data Acquisition

During "Signal" dry runs, the RTD_SCHEDULER command file will normally be called upon to
automate the data acquisition and processing functions. When tasks such as laser calibration, cable
compensation, and other diagnostic functions necessary in checking out system software and hardware
are to be performed, the RTD-DIAGNOSTICS Package is used. This is done by selecting the "Run

Sandia National Laboratories Underground Testing
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RTD-digitizer diagnostics" option from the CONTROL-account menu. These activities are classified as
"hand" dry runs and it is optional whether or not the results are sent to archives (N 14VAX).

1.8 Setup, Acquisition, and Plotting Programs

As described in the preceding sections, three functions are performed by the software when running
either the Scheduler or the Diagnostics. The setup function of installing the ICF parameters into the
RTD720 devices is done by the INITIALIZE program. The acquisition function of pulling data from
RTD720 devices and creating separate channel files for plotting is done by the REALIZE and
ANALYZE programs. The plotting function is done by the PRELEWD program.

1.8.1 Instrument-Setup Program INITIALIZE

INITIALIZE is a program that sequentially initializes all RTD720s on all IEEE-488 buses. Running
on GEAR10, INITIALIZE gets instrument setup parameters from instrument control files in the
directory GEAR I 0::DD:[TABLES]. The program then uses cooperating procedures running on the
RMVm0s to download the instrument control file settings to each RTD720. A separate invocation of
INITIALIZE is started for each IEEE-488 bus so that multiple copies of INITIALIZE run concurrently
on GEARI0. This use of VAX/VMS multitasking capability should allow setup for all instru,nents to
proceed rapidly.

An essential function of INITIALIZE will be to leave each RTD720 in an appropriate arm enablement

state. According to Tektronix personnel (Hawkey, Undated), the command ARM INTERNAl,, puts an
RTD720 into a state in which it can accept the command ACQUIRE STATE:HLDNXT, which
actually arms the RTD720. Once the digitizer is armed, it can then record data upon receipt of an
appropriate trigger. Normally, however, we will use external arm and trigger signals. To achieve
external arming, the RTD720 must receive the command ARM EXTERNAL. Once this command has
been received, the RTD720 will be armed by a TTL external signal at a rear-panel connector. Once
the digitizer is armed, it can be triggered by a specified signal trigger applied to the rear-panel external

trigger input connector. The exact timing of the arm and trigger signals is the subject of ongoing
discussion.

1.8.2 Data-Acquisition Program REALIZE

The main program that collects data into usable files is called REALIZE. Although the RTD720
scheduler runs in the CONTROL account director3' on GEAR10, it causes each invocation of
REALIZE to run in a directory that is deduced from the control-file name. Thus, each invocation of

REALIZE writes its output into this directory. Each REALIZE image knows, from the name of this
directory and from parameters and qualifiers on its command line, which instrument control file and
output directory on GEARI0 it is to work with. REALIZE first opens its output file (called a BIG
file) and prepares to write data to the appropriate disk directory on GEAR10. REALIZE then calls a
subprogram that opens communications with the appropriate RMVm0. Another subprogram then
awaits and records triggers that will occur on the RTD720s. This subprogram reports to REALIZE

Sandia National Laboratories Underground Testing
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which RTD720s were triggered. REALIZE then loops through the triggered channels, calling a
subroutine that gets raw data, one RTD720 at a time. As data are recovered, REALIZE writes the
data to the BIG file. Once all triggered devices have been read, REALIZE calls a subroutine that
closes communication with the RMVm0. Finally, REALIZE closes the BIG file and sends a
completion signal to the RTD720 scheduler.

The modules that are invoked from REALIZE are subroutines that run on GEARI0 as part of the
REALIZE executable image. These subroutines in tuna communicate using the DECnet protocol

(Digital Equipment Corp., 1988) with a data-retrieval executable image that runs on the appropriate
RMVm0. The GEAR10 resident module informs the RMVm0 resident module where to find
control-file information and where to write the raw data (both on GEAR I0). The RMVm0-resident

modules are designed to ensure that the RTD720 setups are correct (i.e., in agreement with the
control-file values), to poll RTD720s for triggers, to collect raw date from the RTD720s over the
IEEE-488 interface, to store the data in GEAR10 arrays specified by REALIZE, and to close
communication with the RMVm0. When REALIZE exits, the command procedure created by the
RTD720 scheduler then invokes the processing program ANALYZE, which breaks the BIG data file

down into a series of experiment files called CHN files. When ANALYZE exits, the command
procedure invokes the plotting program PRELEWD on GEARI0. The output of PRELEWD is..a._set
of paper plots and ASCII files (when requested) that can be supplied to experimenters. In ad'd_ion,
the binary channel data files can undergo digital signal processing and trend analysis.

1.8.3 Data Files and Directories

REALIZE creates a BIG file containing the data from one or more RTD data channels and
ANALYZE creates a CHN file for each subchannel described in the data base. In addition, each of the

processes m INITIALIZE, REALIZE, ANALYZE, and PRELEWD -- creates log files that should be
reviewed when problems are encountered. These data files along with the log files are stored in
directories on the DD: disk for signal dr) runs as follows:

Data Bus Data File Directory

RMVII DD:[SOtTRCE.RMVI I]
RMV 12 DD:[ S()L!RC E.RMV 12]
RMV21 DD:[ SOU RC E.RMV21 ]
RMV22 DD:[ SOl,JRCE. R MV22 ]
RMV31 DD:[SOURCE.RMV31 ]
RMV32 DD:[ SOU RCE. RMV32 ]

Sandia National Laboratories Underground Testing
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For hand dry runs, files are stored in subdirectories of data file directories based upon run type as
follows:

Run Type Subdirectorv

Dry Run .DIAG
Laser Calibration .LASER

Cable Compensation .CABLE

As an example, if a cable compensation hand dry run was pertbrmed on bus ! of RMV10 then the
data would be found in DD:[SOURCE.RMVi I.CABLE].

1.9 Setup (RTDTEST) Software

RTDTEST is a CONTROL-account option that is intended to allow users to perform setups and hand
dry runs on RTD720s. A development version of RTDTEST was written to run on a RMVm0 for the
DISTANT ZENITH field test (Caudell, 1991).

The RMVm0s shown in Figures 1-1 through 1-3 are accessible from the NTS VAX network via
terminal servers. Any authorized user can log on to the RMVm0 CONTROL account from any
terminal connected to the terminal-server network. The functions ot'the instrument control software

RTDTEST allow the user to modify RTD720 setups, modify ICFs, and indicate to the INGRES
software to update the data base. RTDTEST allows interactive control to acquire, analyze, and display
(plot) dry run data at the terminal. Additional functions of RTDTEST allow the user to send
commands to an RTD720, obtain status information, and calibrate the RTD720.

For example, when an authorized user wishes to perform setup type tasks such as making minor
changes to the ICFs and monitor the results by plotting data pulled from an RTD720 device with the
revised ICF, the CONTROL-account menu option, RTDTEST is the appropriate choice.

1.10 Fielding Results

The most significant result from RTD720 testing during HUNTERS TROPHY fielding was the
dramatic reduction in processing time achieved compared to the DIAMOND FORTUNE event. The
data volume was approximately five times as great as the DIAMOND FORTUNE data volume, but
processing took about one fitth as long. The problem of incompatibilities between the GEAR I0 and
the ethernet was corrected early in HUNTERS TROPHY fielding, and the results indicated that there

was no need to change computer architecture as had previously been proposed (lsidoro, 1992).

Additional capabilities were added to the software to

• Make some changes to the Instrument Control Files in RTDTEST;

• Acquire, process, and plot data from an RMV node independent of GEAR I0;
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* Permit laser calibration and cable compensation;

* Separate the plotting capability from the data acquisition and processing option
in the diagnostic package and tile scheduler;

• Halt the scheduler to allow the operator to make corrections in the event all
triggers have not been received; and

• Support multiple triggers on the RTD720,

A problem occurred during cable compensation that unfortunately was not detected until after the
HUNTERS TROPHY shot on September !8, 1992. The KSC-1 results on buses RMV 11 and RMV12
showed proper pulses on all RTD channel l's but only baselines on all channel 2's. No such
discrepancy had ever been observed during signal dry runs. It was later determined that the reason for
the discrepancy was that the software that pulls data from RTD devices always pulls both channels of
data when there are two channels associated with the device. No problem occurred during signal dry
runs or during the shot because we always asked the processing program to process all channels.
During cable compensation, however, we were interested in only one of the two channels and the
processing program always provided the first half of the data file no matter which channel was asked
for, In other words, tile BIG file contained channel l data when either channel l or channel 2 data was

requested. The problem has been corrected.
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2.0 RTD VAX NETWORK

2.1 Introduction

Instrumentation Development Department 9321 uses DEC VAX computers to support full-scale
nuclear testing at NTS.

The SNL NTS VAX Network provides for automating activities ranging from the setup of data
collection instrumentation to the final playback and analysis of the test data. The computer systems
are used in interactive and batch modes ranging from single-program cxecution to intercomputer,
multiple-task communications. A complete description of the SNL VAX Network can be found in a
Sandia Report, number SAND91-2916, printed in March 1992.

The RTD VAX Network was designed to use DEC VLCs and a DEC VAX 4000. For HUNTERS
TROPHY, DEC microVAX-lls were used. The microVAX-lls use an IEQli Q bus-to-GPIB bus
converter, which differs from the DEC VLCs that use an iEZ11 SCSI-to-GPIB bus converter. The

DEC machines can be used interchangeably with only minor code changes to reflect differences in
calling the GPIB driver.

The selection process for the hardware considered the eventual system that would be used. For the
HUNTERS TROPHY event, DEC microVAX-lls were used as instrument controller nodes, instead of

the VLCs discussed in Section 2.2, describing the selection process.

Talaris printers were selected for these systems. The code is written to use QUIC commands from the
Talaris library. If Talaris 800 or 1200 printers are used, the library module QC is required as an
addition. If Talaris 1590 printers are used, the QC module for the library is delivered with the
software. For additional speed, it is recommended that a QUIC hardware chip be installed in the
Talaris 1590.

2.2 Selection Process

When selecting the equipment, several things were considered, including cost, ease of code portability
between SNL and DNA, interconnections to the SNL VAX network, data portability between the
agencies, and maintenance cost. The VAX architecture, specifically the 4000 line of computers,
satisfied these considerations. The VMS operating system with its virtual memory capability and other
features, such as enhanced FORTRAN, DECnet, and system utilities, greatly reduced software
development cost. The VAX VMS architecture allowed for portions of the software in current use to

port to the new computers with minimal modifications.

In selecting the network hardware, we decided to continue the thick-wire ethernet application that is
used throughout the SNL VAX Network. This backbone is compatible with multivendor,
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multiprotocol networking. Thick-wire ethernet is also more durable and is less susceptible to network
errors than thin-wire applications.

The software and hardware were chosen to reduce the time required to perform a dry run or actual test
playback and to ease the interface for the operators and engineers.

2.3 Hardware

The VAX 4000-300 was chosen for its Q-bus capabilities, DSSI architecture ability, and low cost.
The VAX 4000 requires no special power or environmental needs. The system configuration and
specifications are listed below:

* DV-43LTI-B9, VAX 4000-300 rackmount system
o 64 Mbytes memory
, 2-DSSI adapters
e l-RF35E-AA, 852-Mbyte ISE disk
* I-TF85E-JA, 2.6-Gbyte cartridge tape system

The four VAX VLC workstations supplied a low-cost solution for the GPIB interface to the RTD720s.
The specifications are:

• PV31A-AA, 4000 VLC VAXstation

* 8 Mbytes memory
• MS40-BA, 8 Mbytes additional memory
• VCRI6, 16 inch color 1024 x 726 monitor

• SZ03B-CA RZ25 426 Mbyte tabletop SCSI disk drive

The IEZII is an SCSi-to-GPIB bus converter. It allows for up to 14 IEEE-488 bus instrument
connections. The device connects to the SCSI port that also contains the SCSI disk. The maximum
number of connections to an SCSI bus is seven. The VAX 4000-300 computer and the RF35 disk

take two of these connections. The transfer rate of the IEZI I is up to 500 kbytes per second.

2.4 Software

The operating system for the five computers is VAX VMS 5.5. Additional software packages,
including the Graphical Kernel System (GKS), the Forms Management System (FMS), IEX drivers,

and INGRES, are required before the application programs will run.

The GKS is a package supplied by Advanced Technology Center (ATC). The package is licensed in
two manners: The VAX 4000 has a development license and the VAX VLCs have an execution
license.
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The address and phone number forATC is:

Advanced Technology Center Phone (714) 583-9119
22982 Mill Creek Drive Fax (714) 583-9213

Laguna Hills, CA 92653

The FMS software is a DEC product and consists of a single file to allow for execution of" application
code, A license would be required to allow for development and recompilation of code that includes
any FMS commands.

The IEX driver is a DEC product and requires a license. The VLCs are licensed for the product.
This package provides the interface to the IEZII interface.

INGRES is the data base package that is used to create the instrument control files. This package is
licensed to the VAX 4000.300. for HUNTERS TROPFIY, iNGRES was run on the SNI, node

N I2DBM. INGRES is purchased through a third-party vendor. The address and phone number for
the INGRES producer is:

ASK Computer Systems, Inc.
INGRES Products Division

1080 Marina Village Parkway
Alameda, CA 94501-104 !

Phone (415) 769-1400

To provide development capabilities, additional licenses for FORTRAN and FMS are necessaD'. It is
recommended that these licenses be purchased for the VAX 4000-300 if development is desired.

2.5 System Parameters

To allow for better system performance and the successful execution of some applicatnons, it is
necessary that the following system parameters be set:

rain SYSMWCNT = 1287 ! from 1257 for (]KS
rain GBLPAGES = 1144 ! 5 ! from 10700 for GKSw

min LRPCOUNT = 40 !from 8
m

min LRPCOUNTV = 100 ! from 60
min MAXBUF = 33000 ! for users accounts

min CItANNEI,CNT = 200 ' from 127 for INGRES

The LRPCOUNTS were increased to help the I)ECnet traffic. The MAXBUF parameter was
increased because of the application codes.
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2.6 Networking

The network consists of a VAX 4000-300 and four VAX VLC workstations, A diagram of the

network is included in Figure 2-1. Thick-net ethernet was chosen as the transmission media for
durability, The VLC workstations have a thick-net 15-pin AUI connector. The VAX 4000-300 has a
switchable port for either thin or thick net. Thick net was selected on this machine for compatibility.
The VAX 4000-300 can also be equipped with dual ethemet ports by utilizing a DESQA. Dual
ethernet ports would separate the RTD720 data traffic from the communications to a production
network, To increase the performance for networking, it is recommended that the tbllowing
parameters be increased in NCP by issuing the following commands:

• $ MCR NCP

• define exec incoming timer 60

• define exec outgoing timer 90
• define exec max links 35

• define exec pipeline quota 12000
• set line ISA-0 state off
• define line ISA-0 receive buffers 30
• set line ISA-0 state on

• $

Figure 2-1. RTD Network
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2.7 Security Concerns

Security was considered in the original architecture design for the software and hardware. The
Software Project Leader (SPL) and the Network Manager agreed on the design to allow for the
separation of the agency's data and operational separation in accessing the instrument buses, The
network, as shown in Figure 2-1, allows for bus isolation with user authentication on the VLCs to
prevent any agency from accessing the IEEE-480 buses of other agencies. The standard group
protections and Access Control List (ACL) features of VMS provide for the remainder of the data
isolation,

The SZ03B-CA RZ25 426-Mbyte tabletopSCSi disk drive purchasedfor the VAX VLCs was chosen
for ease of removal if the systemswere requiredto change classification modes. Simply disconnecting
the power cord andthe SCSI interfacewould allow tbr the removal of the drive for sanitization
procedures.

The RF35E-AA 852-Mbyte disk used in the VAX 4000.300 can be removed with one thumbscrew
locatedon the frontof the drive. By selectingthese disks, Winchestertechnology could be applied
while considering the problemsassociatedwith classification issues.

The computer network was operated in a classified (SRD) mode for the HUNTERS TROPHY event
and for approximately two months afterward. The conversion to and from classified operation was
performed in accordance with the DOE-approvednetwork security plan,
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Overview of RTD720
Data Collection System Scheduler and Diagnostics

3.0 OVERVIEW OF RTD720 SCHEDULER AND DIAGNOSTICS

3,1 Introduction

The automateddry,rundata-acquisition software is designed to acquire, reduce, and display data
automatically from all RTD720 channels in rapidsequence, The software includes cooperating
processes(discussedbelow) that run on the VAX 4000 and the microVAX ii computers. The
software is designed to provide a scaled data plot for each signal defined by the experimenters.

In addition, the software generates data files than can be subjected to examination using DSP software.

3.2 RTD720 Scheduler

The purpose of the RTD720 schedulersoftware is to initiate and keep trackof an independent
automated data-acquisition process for all RTD720sconnected to each IEEE-488 bus,

Because there is one uniquely named RTD720 instrument control file tbr each IEEE.488 bus, the
RTD720 scheduler software simply searches the directoryGEAR 10::DD:ITABLES]for these files
(with names of the form RMVmnR20.TBL). As each such instrument control file is found, the
RTD720 schedulercreates a command procedurethat is specific for instrumentsetup and data
recovery from the nth IEEE-488 bus on microVAX.ll RMVm0. The schedulerfirst sets the default
directory to GEAR I0::DD:[SOURCE.RMVmn]. The schedulerthen invokes the createdcommand
procedure,which in turnsequentially invokes INITIALIZE(instrument setup software), REALIZE
(data acquisition software), ANALYZE (data analysis software), and PRELEWD(data plotting
software) for the correspondingmicroVAX I1and IEEE-488 bus. 'lhe RTD720 schedulercreates and
invokes a command procedure for each unique instrument control file it finds in directory
DD:[TABLES]. All command proceduresrun concurrently,and each writes its output to the
appropriatedirectory.

Each task created provides the scheduler with status messageswhich are displayed at the control
terminal. This is done through message files createdby the scheduler.A separate message file is
created for each job that is submitted. Each file is displayed on a separateportion of the screen. Each
submitted job represents the RTD720devices associated with an ICF. The programs INITIALIZE,
REALIZE, ANALYZE, and PRELEWD write messages to this message file, each with its own
"COMM SYM" so the sender can be identified.The scheduler scans through these messages as them

jobs are running, pausing after each loop. It retrievesthe latest message in each file and displays it at
the appropriate screen location. Table 3-1 describesthe messages that may be displayed in each
program.
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Table 3-1. Status MeaaaRea,ProRram of OHIlln, and l)enedpttonn ot' MeMUlln.

........ II I!11111IIIIIII Ig III II11!11!....................................... TIHII! I II I I II ]_i

COMM SYM MESSAGE ProRram Denedptlon
............ _ ......... _ ........ ............ i --_ ii .................................... _nll ii Z I /_ _

STARTING INI'I The command line is hcinBparsedand irlitialite has
started,

SETTING UP DEVICE n INIT Attemptin_to initialize device n.

ERROR EXIT INIT A fatal error hasheett tbund andartexit has¢_¢u_t

See INITIAl,I,41! iog file for detaik

NORMAl, EXIT INIT Terminatint_normally

STARTIN(] REAl, The commandline is beinl_parsedand RFIAI,Itl has
staqed_

OPENINCi IJNK RI:AI, Attemptin_ to open In_k.m-ta_klink,

LINK OPENED RI{AI, °lil_k.m.t=l_klink ,_pened_a,;¢e_t_dl,,
St CCI;SSF'LJI,I,Y

STARTINCi ACC,)LJISI'I'I()N REAl _tarting data aequkititm aer¢,s_link

I)()IN(; DI'VICI" n RI!AI, Ntarlin_ dataat:qui_itionlbr devicew_

ACQL ISI I'ION RiiAL I ndin_ data acqui_iiion
TERM IN ATED

ERROR EXIT RliAL A tdtnlerror hasbeen ibundand an exit ha_t_c,;u_d

SeeREAIJZI; io_ file tbr delaih

LINK CI.OSEI) REAL. The task-lo-tasklink is ¢:losed,

RTD DATA AVAII,ABI,E RIiAI. Device wdata has been lranNi_rred,
" i _ III I II!1111 ._ III I1111I I IIIIInll IIIIII ..... _ -- I I__ IL..... L i ]IIU]IIIIIII[II[ ........ I.......
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Table 3-1. Status Messages, Program of Origin, and Descriptions of Messages (Concluded).

COMM_SYM MESSAGE Program Description

STARTING ANALYSIS ANLZ Program ANALYZE begins.

NORMAL ExrI ANLZ End of program ANALYZE.

ERROR EXIT ANLZ Tile error exit from ANALYZE is displayed whenever
bad status is encountered from"

i. BIG DIR which obtains a list of channels in the BIG
file.

OR
2. READ BIG HDR which reads the header from the
BIG file for a channel

OR
3. READ BIG which reads a buffer of data from the
BIG file.

Examine the ANALYZE log file to determine which
event caused the error.

PRELEWD STARTING PREL The command line is being parsed and PREI.EWD has
started.

PRELEWD NORMAl. I!XIT PREL Normal termination.

PRELEWD:EXIT ERR()R PREL A fatal error has occurred. See PRELEWD log tbr
further information.

"plot file name" PR[!t. Attempting to generate a plot for the named file.

When the RTD720 scheduler detects the final exit from the created command procedures, it then

displays completion status and performs any necessary, data archival functions. Finally, it exits to the
GEARIO CONTR()I_ command procedure, which displays its menu. At this point, the operator could
select "EXIT" or some other option

The RI"D_SCHEDULF_R creates a log file in DD:[SOURCE] identi_'ing the directories from which
the SCHEDtJLER is deleting files, and the plotting node and device selected by the operator. The log
file is named SCttEDtlLER.I.Ofi.
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3.3 Semi-Automated Data Acquisition

During "signal" dry runs, the RTD SCHF2DtJLER command file will normally be called upon to
automate the data acquisition and processing functions. Widen tasks such as laser calibration, cable
compensation, and other diagnostic functions necessary in checking out system software and hardware
are to be performed, the RTD DIAGNOSTICS package is used. These activities are classified as
"hand" dry runs and it is optional whether or not the results are sent to archives (N i4VAX). The
menu for the diagnostics package is as follows:

(i) Initialize one or more RTD720s
(2) Obtain and Analyze RTD720 data from one or more RTD720s
(3) Plot RTD720 data from one or more RTD720s
(4) Run Development Scheduler
(E) Exit

For options !, 2, and 3, a debug option is available to the software designers. This option permits the
debugging of programs while running from the COM file. It helps to isolate errors when determining
the location of the bug, in the COM file or in the program. It also provides an option to skip
programs when only the interface of the COM file and a specific program is necessary.

On-line help is available for options 1, 2, and 3. To obtain help, the user enters a question mark (?)
in response to a question for which help is needed, An explanation is then provided tbllowed by a
repeat of the question.

3.3.1 Option 1 - Initialize

When the initialize option is selected, the diagnostics command procedure (RtJN RTD DIAGS.COM)
invokes the command procedure RUN_INITIALIZE RTD720.COM. After confirming that the user is
running from the GEAR I0 node, the program searches through the ICFs in the I)D:[TABI_ES]
director 3' and presents the user with a list of files. Each file represents a bus containing one mr more
RTD720 devices. The user is asked to respond to the following items:

I. Select one of the files (or buses) for initializing devices. The user may also elect to
initialize all devices on all buses (ICFs) by entering a carriage return only (no
number).

2. If the user has not chosen to initialize all devices on all buses, the next question will
be to determine which RTD720 on the bus is to be initialized. If the user simply
enters a carriage return (no number), all devices on the bus will be initialized.
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3. Next, the user will be asked to select a data source. The options are:

a. 0 ==> normal or diagnostics (default)
b, I ==> laser calibration

c, 2 ==> cable compensation

4. What type of dry run is it? The options are hand (H) or signal (S). If the hand dry.
run (H) is selected, all files created will be stored in a subdirectory of the applicable

default directory as follows:

normal or diagnostics ==> default_dir,diag
laser calibration ==> default dir, laser

cable compensation ==> default_dir.cable

5, if the user has requested cable compensation and has also selected a single device to

initialize, the program will then request a channel number on the device to be
initialized.

6. if the user has selected signal (S) for run type, all files will be deleted from the
applicable directory before proceeding,

7. Before attempting to initialize any devices, this procedure will display tile options that
the user has selected and ask for the operator's approval betbre continuing. The
operator can review his or her selections at this point and reenter parameters if"desired.

8. A log file will be created in the applicable subdirectot3 of DD:[SOtlRCE.RMVXXI
containing the parameters entered by the operator. The file is named
DIAG INITIAHZE,LOG

3.3.2 Option 2 - Realize/Analyze

When the realize/analyze option is selected, the diagnostics command procedure

RUN RTD_DIAGS,COM invokes the command procedure RUN_REALIZE_RTD720.COM, As in
the initialize option, the realize _.ommand procedure starts out by confirming that the user is running
from the GEAR I0 node, The program then searches through the ICFs in the DI):ITABLES] directoD'

and presents the user with a list of files. Each file represcnts a bus containing one or more RTD720
devices. The user is requested to respond to the tbllowing items:

I. Select one of the files (or buses) for data acquisition and analysis, In the

realize/analyze option, however, the user cannot elect to acquire and analyze data on
all buses. This can be done only by the RTD_SCHEDtJLER.
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2. Next, select a data source. The options are:

a. 0 ==> normal or diagnostics (default)
b. I ==> laser calibration

c. 2 ==> cable compensation

3. What type of dr)' run is it? The options are Iland (tl) or signal (S). if the hand dr),
run (H) is selected, all files created will be stored in a subdirectory of the applicable
default directory as follows:

normal or diagnostics -=> default dir.diag
laser calibration ==> default dir.laserw

cable compensation ==> default_dir.cable

4. If the run type is signal (S), all files created prior to the current date in the defhult
directory will be deleted before new data is acquired. If the run type is hand (!t), tile
user will be asked if existing files in the directory should be cleaned up.

5. The user is then asked' "Do you want to REALIZE new data'?" At this point, the
user may choose to skip REALIZE (data acquisition), and ANAI.YZI_- previously
acquired data.

6. If the user has chosen to REAI,IZE new data, the next question is "From what RTI)s
do you want data'? IAI,I,]" If tile user wishes to retrieve data from all RTDs on tile
bus, the response should be a carriage return, otherwise tile program expects a
numerical entry of the desired RTD device. If the user has requested cable
compensation and has also selected a single device to collect data, the program will
then request

a. A channel number on the device to collect data,

b. The applicable subchannel number, and

c. A character string tag (up to 8 characters) identifying the applicable pulse
width.

If the user had requested laser calibration and a single device, the program will ask

a. From which channels do you want data'?

b. From what subchannels do y_u want data'?
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7, The next question is: "Do you want REALIZE to look for triggers?" if the devices

have not yet been triggered, the user would probably want the program to look tbr a
trigger betbre attempting to acquire data, On the other hand, the operator may know
that the device(s) have already been triggered and he or she simply wants to extract
stored data.

8, Before attempting to get data, this procedure will display the options that the user has
selected and ask fbr the operator's approval before continuing. The operator can
review the selections at this point and reenter parameters if desired,

O, A log file will be created in the applicable subdirectory of DD:[SOURCF..RMVXXI
containing the parameters entered by the operator, The file is named
[)lAG RF,AI.IZE,I,()G.

10, After a BIG file has been acquired by REALIZE, the user is given a choice of whether
or nol to create channel plotting files using the ANALYZE program,

II, Finally, if this has been a signal dry run, all files created during the current run will be
transferred to archives on the N i4VAX node, if this has been a hand dr3' run, the user

will be given a choice of whether or not to archive files,

3.3.3 Option 3 - Plotting

The plotting option was added to the list of diagnostics during tlUNTI.!_RS TROPIlY. Plotting had
tbrmerly been part of the data acquisition and processing package (RtJN_REAI.IZI:!_ RTD720,COM),
but it was determined thai it was not always necessary to create plots when acquiring data, and

plotting was generally a very time-consuming process,

When the plotting option is selected, the diagnostics command procedure RUN_RTD_I)IAGS,COM
inw_kes the command procedure RUN_PRELEWD_RTD720,COM, As in the other options, the
plotting command procedure starts out by confirming that the user is running from the Gf-AR 10 node,
The program searches through the ICFs in the DD:[TABI.ES] director)' and presents the user with a
list of files, Each file represents a bus containing one or more RTD720 devices. The user is
requested to respond to the following items:

l, Select one of the files (or buses) for plotting, Plotting ,,viii be limited to those channel
files in the director)' associated with the RTD720 bus selected,

2, Select a data source, The options are:

a, 0 ==> normal or diagnostics (default)
b, I ==:_"laser calibration

c. 2 ==:;"cable compensation
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The data source is necessary in the plotting option to locate the applicable directory
for plotting,

3. What type of dry run is it? The options are hand (H) or signal (S), If the hand dry
run (H) is selected, all files stored in the applicable subdirectory will be plotted as
follows:

normal or diagnostics ==> default dir.diag
laser calibration =-> default dir.laser

cable compensation ==> default_dir.cable

4. Select a plotting node (the default is N I2VAX) and a plotting queue for the plotting
program, PRELEWD, to send plotting files.

5, The user has an option in the number of files plotted. The user may either select a
single device (RTD) or plot all files in the directory.

After all plots have been submitted to the selected node and queue, all PRELEWD log files will be
copied to the default directory in the archive node.

3.3.4 Option 4 - Development Scheduler

This option would not normally be used by an operator. It was placed here to take advantage of the
environment afforded by the Control Account in comparing the performance of several different
computers in a standard task of creating plot files from all the channel files in all the directories
associated with ICFs DD:[TABLES]. The purpose of these performance comparisons was to
determine if an alternate architecture, in which the programs INITIALIZE, REALIZE, ANALYZE,
and PRELEWD would be run at the RMV level on VAX 4000 VLC workstations (replacing the
present microVAXs), would significantly reduce processing time.

Because it was believed that PRELEWD (the plotting program) was largely responsible for the amount
of time required to process RTD720 data in a previous event (DIAMOND FORTUNE), the
performance of each architecture was measured by determining time required to process a set of 36
channel files contained in 6 different directories each corresponding to a different RTD data bus:

I. The GEARI0 VAX 4000 computer in the current architecture submits all 6 jobs to run
in parallel; therefore, its performance was measured by the time it took to process the
entire set of 36 files (6 per directory) when all jobs were submitted in parallel.

2. The VAX workstation performance was measured by determining tile time required to

process 2 jobs running in parallel, because this is the way it would be done in the
proposed new architecture.
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The results of this study showed that the present architecture was superior to the proposed architecture
because the time required (about 3 minutes) was less than the 4 1/2 minutes required by the VAX
workstation in the new architecture. The poor performance of the system during DIAMOND
FORTUNE was attributed to incompatibilities between the GEAR I0 computer and the ethernet that
were corrected for the tlUNTERS TROPHY event.
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4.0 REALIZE AND INITIALIZE USER INFORMATION

4.1 Introduotlon

REALIZE and INITIAMZEare two programsin the NTS InstrumentationSystem suite of codes,
They are very similarin construction, and both call the RTD720 communicationssubprograms
described in Volume 2, Section 3. INITIALIZE reads the ICF and sends the setup infomlntion to the
communications subprograms, which in turn transfer the information to the slave node to be sent on
the GPIB to the RTD720, REAI,IZE reads the ICF and, if required, checks for triggers, It then
requests data from thecommunications subprogranlsfor each RTD, which it lbnnats into a BIG file,
For inlbrmation on tile BIG file see Volume 2, Appendix C, Because INITIALIZE and REALIZE are
similar, they will be described together, Unless a specific programis indicated,all intbnnation
pertains to both,

4.2 Deflnltione

The following defines some useful terms:

(I) directoryname refers to the NODE::DISK:II)IRECTORYIdescription that is either an
implied or stated part of even' file name,

(2) file spec refers to the entire file description
NODE::DISK:IDIRECTORY]FII,E NAME,EXTENSI()N;VF.RSI()N, or as much of it
as is required,

(3) I,,, I indicatesthat what is enclosed in I } is optional,

4,3 Running REALIZEand INITIALIZE

'1Source code and executables for both programs exist on .11majtr nodes (GEARIO, ABQVAX, and
NI2VAX), and executables exist on the RMV nodes,

These programsare usually run under the captive account CONTR()I., which has the necessar2,.'
privileges, CONTROl. defines all necessaO' commands and then initiates execution with a command
line formed from the user's answers to questions,

&india National Laboratories Ihuh,aground 7i,sting
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A user not running as CeNt R )L must define the YMS.like commands, INITIALIZEor REALIZE,
using the following commands:

$ DEFINE REALIZE$I.IBRARY(directory.,name containing ,CI.[) files)

$ SET COMMAND REALIZESLIBRARY'INIIIALIZI:COMMANI DEF,C .D

$ SET COMMAND REALIZE$|.IBRARY:REALIZ[. COMMAND DI:F,CLI

These definitions should be in I.OGIN,COMon all nodes intendedfor REALIZE or iNITIAIAZE,
They make use of the DE Utility CommandDefinitiondescribed in the VMS ProgranimingManual
Volume 2B, REAIAZEFl?()MMAND_DEF,Ci_Dis the definitive authorityon REALIZE. parameters
and qualifiers, while INIFIAI,IZE (( MMAND DEF,CI.I) is the definitive authorityon
INITIAIAZEs parametersand qualifiers, 'rhe Cl.l files are ASCII,

4.4 Commend LineExamplee

The following are examples of command lines that might arise in actual usage, Normally a user will
be running as C()NTROL from a command file, although both programscan be executed directly,
These examples should cover most user situations, The specific:meaning of each qualifier in
INITIAI.IZF.and REAIAZE is covered in Sections 4,5 and 4,6, respectively,

(1) $ INITIAIAZE/I)EVIC'E_4/'I'ABI.Eo,DI):I'IABI.ESIRMVI IR20,TBI.

This command line requeststhat the RTD with device address4 on port I of node
RMVI0, he initialized with inlbrmationfrom the ICF I)I):[TABI.ESIRMVIIR20,TBI,,

(2) $ REALIZE/TABLEo,DD:[TABI.ESIRMV21R20,TBI.

This line requests recover)_of data fromall RTI)s available ti'om port I of node
RMV20, with the BIG file created in the currentdirectory, and no wait tbr triggers,

(3) $ RI-AI,IZI;:/I)F.VICI_'_'IfI'ABLE'DD;[TABLES]RMVI2R20.TBL/.
SEND. ABC:',I)D:[RTDSTUFF]/tISEo I

This command requests recover)'oi' data from that RTI) with device address I on port
2 of node RMVIO,The BI(i file created in the currentdirector)',and sent to the
DD:IRDTSTttFF] director3'on node ABC after being closed, The data are to be
recoveredwith no wait tbr triggers, The data recowred is for laser eels, and the laser
cal subchannel description (/LISE_I) is put inthe BI(;file.l'he user must have write
permission on that node in ABC::DD:IRTDSTtJFFI.

S_ndia National l.ahoratorW,s' l:nderground li, sting
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(4) $ RLAI+IZE/DLVICI.+,. CttANNLI+ ...
fI'ABI.E_ABC+'::I)D:ITABI+F,S ]RMV32R20,TItI+.
]++Sf.,NI)_tJSER:IitOMEI/FRIGC_ER

This command line requestsdata only from channel2 from the RTI) with device
address 2 on port 2 of node RMV30, with the BIG file created in the directc+r3'
t St';R:IHOMEI on the current node. REAI+IZE will not recover data until after a
trigi_er (frRICiCiER)has been received.

4.6 eommnna ¢:lullllllere for INITIALIZE

++ , 4 .... ,,i )The verb defined by INI I IAI.IZI: Cf MMAND+ I)I_F.CI.I_)has tree required and several optional
qualifiers.

oU_6LIF!ER

RequiredQualifier:

(I)/q+ABl,li+filespeL:. NA

Qualifiers that t:ontrul RI Al+l/li lot,tic:

(2)/I)EVICI_n all devit:es

(3)/t!SE_+n. (n_+O.I,_r 21 /I !SI+,++O

Qualifiers not intcmh:d fi+rthe casual user:

(4)/DEBt l(i not present

(5) I('()MM+SYM-_+_Irmg not present

+l+akingthese in order:

(1)/TAIII+I'_+_Iih: spt'c

The/'1AI31.1(_filt'+spe_: qualifier MUS'I be supplied. The filespe¢ is the ICF to be
used. If it i_ not supplied, c_ril"the ICF spe_:itled does not exist, execution is
term inated+

(2)/I)I';VICE+_n

'lhe n is a (iPIl! device address on, speciti¢ computer p¢+rt. /I)I_Vi(+E wilht+ut a
vitlue is not nlh_wed.
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(3)/USE=n(n-0,1.or2)
/USE,_0(default)

L SE directswhich set of structuresis to appear in the BIG file.
USE=0 requestsnormal event data structures,
U_E I indicates that lasercal data structuresare requested,and
[ISF.=2 indicatesthat cable compensation structuresare requested.

The ICF contains information for each of the above conditions. INITIALIZEmust be
told which set to use.

(4)IDEBIG

Ifused.thisqualifierMUST followtheverbINITIALIZE.Itcausesanalternate
) ....Simagetobeinvokedwhichhasbeenlinked"/DEBUG"with[I:(.debuggerutility.

DEBUG may not be negated,just omitted. Generally, it is intended for software
developers' use only,

(5)I(.()MM SYM=sIring

ThisspecialqualifierisusedON[,YwhenINITIALIZI'_isinvokedwhileusingthe
£( NI"rOl,accountandRTDs( til-DUI,I-R.(,()M. Thecasual INITIAI,IZE user

shouldnotsupplythisqualifier, string.l)AT is the nameof a file into whichmessages
arc written, and |'ran1 which tile R'I'D. _.I IF.I)I_I.ER.cOM reads [hose nlcssages tbr
display on the screen.

4,6 Command Ouaiiflera for REALIZE

The verb defined bs' RI-AI,IZI_C()MMAND Diff.(l,[ has one requiredand several optional
qualifiers.

DE!:AUH'

RequiredOua!ifier:

(I)rl'ABl_l_=filespec. NA

Oualitier dealing will) BIG file creation or disposition:

(2) fSF.ND{_director?,,name}, /NOSEND

Qualifiers that control RF.ALIZI_logic:

(3)/C'IIANNEI.=n all ICF"channels
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OU_LIFIER

(4)/DEVICE=n all ICF devices

(5)/USE=n,(n=0,1,or2) /USE=0

(6)/TRIGGER /NOTRIGGER

Qualifiersnotintendedforthecasualuser:

(7)/DEBUG notpresent

(8)/COMMSYM=strlng notpresent

Takingtheseinorder:

(I) /TABLE=filespec

The/TABLE=file_specqualifierMUST besupplied,ThefilespecistheICFtohe
used, If it is not supplied, or if the ICF specified does not exist, execution is
terminated,

(2) /SEND(=directory_name)
/NOSEND (default)

The/SEND qualifier tells REALIZEwhat to do with BIG files. BIG files are created
in the CURRENT DIRECTORY. If/SEND specifies a directory name, then BIG files
are copied to that directory_name. This is done by using LIB$SPAWN from within
REALIZE, If/SEND does not specify a directory_name, it has the same action as
/NOSEND, and the BIG files are createdin the current directory and not moved,

WARNING

UsingtheCONTROL accountgivestheuserallnecessary
permissionsandprivileges.IfyouareNOT runningunder
CONTROL, and ifBIG filesaretobe senttoanother

directory_name,YOU MUST HAVE WRITE
PERMISSION inthatdirectory_name.You mustalways
have write permission in the currer,t directory,

Sandia National Laboratories Underground Testing
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(3) /CHANNEI:n (n_1,2,3.or 4)

RTD720 devices have either I. 2, or 4 channels. If you only Watltthe dataih_m a
specific channel, it is named here. /CIIANNEi. without a value i_ m_t allow_

(4) /DEVICE.-n

The device specification is a device _dre_ on a _iflc computer lx_rl.
/DEVICE without a value is notallowed,

(5) /USE_,n (,_0.1. or 2)
/USE,,O(default)

USE directs whk:h set of structuresi_ to appear in the HI(i file+
USE-O request nomlal event dataslruclurel.
USE-I indicates that lasercal datastructuresarermiue_ted,and
USE,,2 indicatesthatcable compensation _tructu_s ._ _ue_t_

The ICF contains informatio, for each of' the above ¢onditio,_ RI_AI:I/I_mu_t
told which set to use and send in the HI(; file+

(6) /TRIG(IER
/NOTRI(iGER (default)

The [I'RI(i(It'R qualifierindicatesthat REAl,I/I: a_ksthelimetio, interf_e to look
t'ortriggersignals Thenegatedvaluestel! it .o! to expecttrigger_,justgetthedata

(7) /I)EBU(I

If used,thisqualifierMUST follow REALIZI,], It causesanalternateimageto be
invoked,one that was linked/DF.BU(i wittl DI.:C'sdebugger utility. DEBI)(i ma)_not
he negated,just omitted. It is ge,erally intendedfbr software developer_' use only_

(8) /COMM SYM'_string

This special qualifieris used ONI.Y when RF.AI.IZI_is invok_ while using tile
CONTROl. accountand R'I'D_SCttEDt!LER.COM. The casual RI_AI.IZEuser
should not supply this qualifier.._'/rin,e.DATis the ,ame of a file into which me_agett
are written,and f'romwhich the RTI} S('ttEDUI+ER.(X)Mreadsthose me,sages ibr
displayonthescreen,
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4.7 Sequence of Operations

A simplified overview of the operations of REALIZE and INITIALIZE follows:

(I) Check the computing environment. Get the USERNAME, the current node, the director3 _.and
the dale and time. Open the LOG file and write the name of the execution file and its creation
date.

(2) Parse the command line after writing it to the LOG file. if an ICF is not specified, then
terminate with an appropriate message in the LOG file. Set the defaults into all parameters
not specified on the command line.

(3) ()pen the ICF and read all non-RTD-specific records. Start filling the record that will be sent
to the communications subprograms.

(4) Find all devices available in the ICF and for each device find all possible channels. Make an
intersection of these lists v,'ith device/channel requests from the command line.

(5) Read the RTD-specific records. Close the ICF.

(6) ()pen the node-to-node link.

(7) For REALIZE only, open the BIG file.

(8) For REALIZE only, and only if requested, determine the trigger status of all desired modules
,ia the communications subprograms.

(q) if INITIAI.IZE, then, for each device, request tile device to be set up by passing the ICF data
for that device to the communications subprograms.

If REALIZE, then, tbr each device, request its data and write it, by channel, to the BIG file.

(10) When finished with all devices, close the node-to-node link.

111) Close all open files and exit.

4.8 General Comments

Each program creates a .LOG file. This file contains relevant information, such as the command line,
the name and creation date of the executable, and all unusual happenings noted by the software. This

file v, ill be created in the current director5'. The .LOG file should be the first place to look if you

suspect an error. It is formatted to alloy,r its use with SLOG (Summary I,OG, Appendix G). Errors
that occur in the communications subprograms described in Volume 2, Section 3 are documented in
their .I.()G file but are noted in the appropriate REALIZE or INITIALIZE LOG file.

,";andia National Laboratories Underground Testing
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REALIZE creates a BIG file that is passed on to ANALYZE and contains recordsfrom the ICF and
data recovered from the RTD, This file is organized by channel for all devices requested.
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5.0 ANALYZE USERS MANUAL

5.1 introduction

During, the Diamond Fortune test, the NTS Instrumentation [)evelopment Department q321 developed
a computer architecture to acquire and process RTD720 high-speed digital data. Within this
architecture, the REALIZE program acquires data from RTD720 devices and stores it together with the
appropriate header information in a file called BIG, The ANAI.YZE program then separates the
contents of BIG into individual channel (or subchannel) files with the appropriate header information.
These channel (CJIN) files can then be plotted using the PRELEWD program.

5.2 Input Parameters

Most input parameters to ANAI.YZE are obtained from the channel information provided in the
CHNBIG header. The user must supply the name of the BIG file on the command line. There are
two parameters that may be entered as an argument on the command line:

tCtIANNEL=n or/CHANNElY'nl,n2,n3,etc." or/CtlANNF.I.="nl.nn" to select one or more

specific channels in a group to be processed in this run. Note: CtlANNEI. may be shortened
to CH,

/SUBCItAN=n or/SUBCtlAN="nl,n2.n3,etc." or/S[JBCHAN="n I.nn" to select one or more

specific subchannels on one RTD channel processed in this run. Note: S[II]CItAN may he
shortened to SUB.

5.3 Input File

ANALYZE requires an RTDBIG file as input,

5.4 Output Flies

If the input from the BIG file is a single channel without subchannels, then there is one output tile
name CHNsnnrmmm,DAT, If the input is a channel with two or more subchannels, then there is a
CttNsnnrmmm.kk,DAT file for the combined raw data and tot each subchannel, The combined raw
data will be identified as subchannel "00,"

In the examples above:
snn = source code

r = recorder code
mmm = channel number
kk = subchannel number

Sandia National Laboratories Underground Testing
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ANAINZE also creates a file called ANAI,YZE.I,()G that contains a description of the discrepancies
observed during the run on each of the data channels contained in the BIG file.

5.5. Examplee

An example ol the simplest case for running ANAI.YZ[-'

$ ANAI,YZE RTDBI(ilOI I,DAT

ANAi,YZE will ohtai, the source and recorder codes from the BI(I file name.

The next three commands are examples of channel selection from within the total group in a Bl(i file.
The tirst example is for one channel, tile second fi)r several selected channels, and the last fbr a range
of channels.

$ " 7" NN' _'_ "') 'ANAI.YZE (IIA I'.1_.. RII BI(_IOII,DAT
$ ANAI_YZE/CIIANNEI.:"3,7,12, I i" RTDBI(11011,DAT

" "/" N " " 4"$ ANALYZF,(IIAN El.=: 3-1 RTI)ItlGiOiI.DAT

The t'ellowing command shows how _ubchatmels may he selected from one specified channel.

$ ANAI,YZE (_ttANNI.,I.:::2_SIIIt:' 1,3 RTDBI(iGI011.DAT

6.6 $equenco of Operation

The ANAI,YZ[: program perfi_rm,, its tunction of creating channel and subchannel files from the Bl(i
file created by the REAI.IZI': program m lh¢ ti,lh_wing sequence:

I. Initialize program _,anables_

2. ()pen a log file ANAI.YZli,I.()(i tbr informative messages and diagnostics.

3. Parse the command Imc for BICi tile name and other processing parameters.

4. t-xtract source and colleclmn point parameters from the BIG file name to use in

treating CIIN tilt: names

5. ()pen the Bl(i !i!¢ using the ()I)EN/:ll(] utility.

6. Write header information into the log file.

7. Get a directo_ of data channels in the Bl(] file using the BIG DIR utility.
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8, For each data channel in the director3', perform the following sequence of operations

(unless specific channels have been selected on the command line):

a. Get the header information for tile channel using the READ_BIG_HEADER
utility.

b. Read in a buffer of information from the BIG file for the channel using the

READ_BIG utility.

c. Call the PROC RTD720 subroutine that creates tile desired channel and sub-

channel files based upon data base information contained in the header.

q. Notify the RTD Scheduler that ANALYZE has completed its processing of the BIG
file.

10, (.'lose the BIG file using the CLOSE_BIG utility,

5.7 PROC RTD720 Sequence of Operationw

When the PROC_RTD720 subroutine is called, it performs the tbllowing sequence of operations for
each prescribed data channel:

I. Convert the input data from a byte array to a 16-bit integer array.

2. Obtain a list of applicable subchannels from data base information in the header.

3. Compare the number of subchannel names so obtained with the number of subchannels
specified in the data base.

a. If these numbers do not agree, only create tile "00" subchannel, which contains
all the data for the channel.

4. For each subchannel defined in tile data base, the following steps are pertbrmed to

create files based upon the boundaries defined by EXPMT_LEFT and
EXPMT_RIGHT parameters in tile data base,

a. ()pen the designated subchannel tile.

b. Write tile applicable portion of the channel information from the Bl(i file into
tile subchannel file.
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c. Write the appropriate header information at the beginning of the subchannel
file,

d. Close the subchannel file.

5.8 Diagnostics

ANALYZE will generate a file called ANALYZE,LOG. For each data channel within the BIG file,
ANALYZE will display the messages:

(i) PROCESSING RTD CHANNEL NO. xxx
(2) PROCESSING COMPLETE ON CHANNEL xxx NO SAMPLES PROCESSED: xxxxx

Between these two messages discrepancies may be displayed that are applicable to the data channel
encountered during processing.

The following is a listing of all diagnostics and a description of the meaning:

DIAGNOSTIC DISCUSS !ON

I, NO DATA FOR THIS CHANNEL A byte count of zero was obtained when an
attempt was made to read from the RTDBIG
file for this memory channel.

2. COULD NOT FIND ALL RTD720 The number of subchannels in one section of

SUBCHANNELS the data base does not agree with the actual
subchannel numbers from another part of the
data base. The ANALYZE program, therefore,
cannot properly identify output CHN files,
The data base administrator should be notified

immediately if this discrepancy occurs.

3, SELECTED SUBCHANNEL NO. XX The subchannel selected on the command line
DOES NOT EXIST. could not be found in the list of applicable

subchanneis from the data base.

4. TRACE LEFT IS ZERO IN TABLES The convention is that the first data point in an

CHANGED TO ONE BY ANALYZE - array will have an index of 1. Zero, therefore,
SUB CHAN XX would be out of bounds in this convention.
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DIAGNOSTIC DISCUSSION

5. NOTE! EXPMT RIGHT IN TABLES = The count associated with experiments in
XX TOTAl_, SAMPLES = YY the data base is greater than the number of

- SUB CHAN ZZ points in the BIG file.

6. ***** DATA IN SUB-CHAN XX Data values of either "0" or "255" were

AT BAND EDGE observed in the input data file indicating that
the actual value could have been out of range.

Sandia National Laboratories Underground Testing
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6.0 USING PRELEWD, WITH COMMENTS ON (]RAFPAK

e,1 Introduotlon

PREI.EWD is, Iirst.look plottingprogramlbr usewith theNIS Instrumentation System suite of
codes, It readschannel (CtlN) Iiles and generatesa hardtop), plot Foreach channel as a partofthe

' Srun sequence, Becau,e it operatesin I_IA'I(?tlnmde duringthe runsequence, it is ve_._t.ult tolerant_
PRi_I.EWDcanploton a limitedsetof graphicsterminals,andis therelbr¢v,_id¢l)usedby o.r
customers+it doesnot havean,, ,nal.vsis¢apabilit),,hut thereare, lira=tedhumor of plot tbrmatting

' _' ' 'KSinstructionsavailable through the ICF The underlyinggraphicspackage is (_RAI,I AK.(J

e.2 Deflnttlona

Some useful temls are listed below'

(1) 1"hesequence _'rrt,:::.mt is the historicalsource.collection.channel.subchannet
sequence b), ,,_,hichthe pnwenanc¢oF the data is knov,n_ Where

a) get is the sourcecode, i,¢, RII, Forthe RTI)720 _.ith bus address I on RMV
I0 r_rt I;

b) y is the collection code, i,e, H. fbr source/collecii.n devices like the R11)720;
M, tbr MassMemon; I....Ik,r Ill)DR; 1, fi_rIII)I)R taperecosen;

.... , ,' rc) ---is theoctalchannelnumber,i,e, 007 or 177tbr ¢=thethe Iil)I)R or MM,
andthedecimalchannelnumbertbr S devicesliketheRH)72(Is;

d) ml is thesubchannel numberlbr all non.SANI)I_Sdevices "00" inlplie_data
fi_rtheentirechannel,i,e,, , ra_ datafile, ml 0 impliesall .r s.me pan.l _
that channel's data,

(2) CIIN file refersto a file v,ith a nameof the tbml CIINttw:::-ml_l)AI F.r
additionalintbmlationonCIIN files,seeCIiANNEI_ I)AIA FIIJi F()RMA1,
Appendix l),

(3) PI.T file rel6rs to the generatedplot file I i_I _txi...-m),l)Al, v,herethe _t_ri...-. #
conies from the first (and possihl)the only) data file in the plot file Pll tlles are
generatedb) GRAFPAK in the Ot]lC fbm_at
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(4) SAD filereferstothe_eneratedA,_CIIfileSAI)_Y_::.nnI)AI_,s_he_the_r:::.nn
comes fromlheCHN file.sod SAI)filesareonl_crealedv_henusin[_lhc_RAD or
QRAI) qualifier

(S) Director)Lname refe_totheN()DI!.::DISK:IDIRFCr()RYIdescriptionthatiseitheran
implied or slated pan of even_file name_

(6) File specrelers to the entire file description,
N()I)I_ :DISK_II)IRI_CI()RY ll:ll.l! NAMIi.I_Xrt_NSI()N_Vt!RSI()N, or ._ much of i!
a_ i_ required

(7) I ....} indicatesIha! what is e.clo_ed i. I I i_ optional,

B,3 ORAFPAK.(]KII Commlntl

{iRAFPAK i_ the name hlr the ,h.rcd lihraD of _.hrouline_thai c_tlte_ lhe _raphic_ II is. producl
licen_ed(rum AIC' in Calih_mi., and m,_ not h_di_trihuledoutsidethe 9!20 network _tthoo!.
,,,alidiicell_e It confi_nrt_to the (JK_ _landard (A u_el'ulreli:r_ncei_ ('Untl_Uh.r(;r,q)!ti_'_
!'r.jlrununtnj_(;I_._'.l'h_,(;ruph_c,_,%'lun,lurdhs i_nderle,K.n_),..d Pli_ll_puhli_hedh)
SprinFer.Verl._. 1997 I.aler editionseXiSt) PRI:_I_I_WI)Fener.le_plotstrom ('ilN flie_, .nd u_es
(iRAFPAK In .ccompli_h thi_ (iRAFPAK c.. _ ._d _ilh either F()RTRAN or (' Hoth
(;R/_FP.'IA'.(iK._'.4 t'_rlr(!_t R¢,fl,r¢_l(';_61tlli,Jl.Bfld(;R,q/:P/IA'..(;_._'{'/_i,i,*reil(',,_i(l_lulllarl.*

._,nil.hle from AIC_

(iRAFPAK mus! exist o. an)compuler on the _12(t .etwork _,her_PRI_II_I!V.'I)runs_ All Io_ic_ls
.eccs_aD to u_e(IRAFPAK aredefl.ed s_siemu,ide

tl,4 Running PRELEWD

I_RI_I_I_WI)_I_Xt_shouldalread) _ dislrihuledIn _119_!20nelv_rk compuler_ Ii i_ often e_uled .s
, pan of Ihe ru..lime _©quence,in _hich case,.II definitions,pri_,_ilel_e_,and _rmi_sion_ are lnken
c.reof h) theu_eraccounlC()NTR()I. Io nm PREI,i_WI),theo_ermu_ldefinetheVMS.like

command PREI,!!WD h) enlerinFthe[X'l.comm,nd

$ SI![C()MMAND I.[);IPR!_[I:_WDII_RI'_I,I_WD{'()MMANI)DI,IF('I_[)

* Advnnced "l'echn(_l()t_s_{!enter, "_',os_',Mill ('reek [)rive, I.n_un_tlill_, ('A 026S.!,(71_) .'il('t._)I I_). I_A,_
(714) SN}.92 I._l
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Thi_ del|nitio, shouldbe placedin I,(XilN,('()M _mall ._)de_i.tc.ded fbr PREI.IiWI), Thi_ ._e_ th_
.),, j,I I_£ t tility, (,ommand l_flnitio, des_:ribedin the VMS Pro_rammi._ Mnnua! V.l.m_ 2FI,

PRI_IJ{WD ('()MMANI)I)EF,(:I_I)i_ the definiliw auth_rit_,:.. PXI_I i_WI)'_ parametersa.d
qualifiers, It i._n. editableAS Ii 111e.

llavinB defined Ibe verb PRi!IJ!WI), PKI_.IJ:%'I)_:...¢_ _ exc,¢.tedb} ent_ri.i_:

$ PREIJ_Wl)l/qualifier(_)l PI

PI i_ d_ribed in Se_ti_m5_ andthe qualifl_r_ are d_;ribed i. Se¢Ii_)._66 ..d _',,_r,I,

e.4.1 PRELEWD Command Llne Examples

The fhll(w,,i.ll arc,_(mlee_ample_,ff _)mmand Ime_ thal mJllb!arise J. a_;tu.lu_._: lhe_ _h(luhl
_:_tar mo_! uwr _iltlaihtn_; Th_ p=cirlcmeani..r each qualifier i_ describedin _e¢lii>n 66_

(i) $ PRliI_.I'_WI)/I)EVI('I!_2 ('tlNXt I_01 I-()I

l'hi_ _;,_nlmalldline pt.l_ tlie file ('tlNR I IN01 i.(11,I)A1 on de_,,i_;e2, _llich i_,
l _klmltix 4_(11t

(_) $ t)Rlil,11_l I I,_1( l:**.I/(,)IIl.:I('1 1,0()

R,,,.SI)_I.IIII,lidprmI_iil'hi_ ll.e _;r¢_ale'_. hard_;op_,phil .f the ray.data 1ii,:('IIN '" '"
u_l._ the default queue¢_nth_ ,;urrentn_¢_

(1) $ ItRI!.I t:Wl)/l)liVl('l; _t/_I!NI)_II::I !_I.;R:ItI()M!! !/()l _1.:[_1.:;,XyI.
(' ()M IER tlt()M i<I('IiNR I .:N()I 1.0_ I)AI; l

lhi_ emnmandu_e_(';:()1111.:R:III()MF.ICIINRI..NI)I 1.0],I)AI';I tl) create. 111,1lit,:.
-hi_;hi_an RII)?2()['tINIll_h_ial_din, direCtor),, m-J_:('.Iiwnd_ th=PI.Illh:

m Ill!._I!R:IIII)MI:]li_rplollin_,, que,_XY/_n n,d_ Ii

(4) $ PRI.:I_I::WII/I)IVII"I:_4,'_RAI) I)I);I_()I_RI'!(,RMV]2,1)IA(iII'IINR12_'.

Ihi_ line create__;ree. pl.t_ t.=. V1:140, a.d SRAI) tile_ Ihr .11the ('IINR12._* tile_
il1 fit= dirc_h_13.I)lIlN(ll!R{'li RMVI_ I)IA(il

f).3
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(51 $ PRELEWDIDEVICE_I/QRAD/NOPI,OT/NOCAIJBRATE "".
COLLECTION,I,IS

This command line createsshort SRAI) files with Y-axis scaling in COUNTS, without
crcatinBplot flies, for eachfile listedintheASCII file C()iJ,ECTION,IJS,

6,B PRELEWD Par.meter+,+

Them is one andonly one RI!.OtJIREDparameter,pl, which is a file+spec,and )nayhave wildcards+

] llill 11n -- ::: -- : ........... : :: :__ ii Ii +._ : : " ]llJ

WII..I)CARI)SARE DAN(JEROtJS!!!

Ifv41dcardsareused.beverycarefulthatall
filesselectedv,+illbeCIINfiles.PRF+I..EWD

_¢lssevereindit2¢slionl'romfilesnotinthe
CIIN lbmtat, +

iii i : .... I I [111 ii II I I JL __ i_++ t ! .

PI specifies the data filels) and, il"missing on the command line, the tbllowintz prompt will he isstled:

"Filen.me(v+ildcards()K) please"

!)REI.EWI) adds#J,I)A+I extensionif it ismissint£,Ii'. versionnumberis specified,it will heused,
II' lher¢areseveralversionsof. (:'fIN file, andno versionis supplied,PREL.EWDIbllows the DCI+
conventionof usint£the latestversionnumber, All the input filesareopenedasREAI)ONI+Y,

ii' theplotsareNOT directedto a terminal,a PI.T file is createdi'oreveo' n inputRles,wheren
defaultsto 4 or isobtainedIron)the/(JROtJPqualifier+ThePI.T file iscreatedin OtJlC forest, The
locationof thePI+Tfile will heasexplainedbelay++underthe/SEND qu,lifier,

A secondpar.meter,p2, isexpectedif' and only it'pl is the emptystring,"" (t_,odoublequoteswith
N() interveninl_characters)+Seeparagraph6.4, example5. P2 is optionaland,il' presenl,is the name
of a file containin_a listof ('IIN files. Wildcardsarenot allowed. The filesma_,comeRam
differentnodes,disks,anddirectories,andeachpieceof the file specholdsuntil, new,corresponding
pieceisencountered+The filesmustheonefile+specperline.will) notmorethan512 Illes total+

Sandia National Laboratories lhldergromzd Tvstin,t_
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6.6 PRELEWD Commend Qualifiers

The verb defined by I)REI.EWI)COMMAND I)EF,CI.I)has the sixteen optional qualifiers listed
below, each of which is tbllowed by its default value, A complete description of each qualifier
follows in Section 6,6, I,

QUALIFIER pEFAULT

Qualifiers not intended for the casual user:

( I ) /DEBUG not present

(2) /MON ITOR=stemg not present

(3) /COMMSYM=steing not present

Qualifiers for file creation or disposition:

(4) /QUELJE{=queue name} /NOQIJEtlE

(5) /SEND=directory.name INOSEND

(6) /SRAD{=directory name } INOSRAI)

(7) /QRAD {=directory_name } /NOQRAI)
(SRAD and QRAD are mutually exclusive)

(8) /NOPLOT /PLOT
(This qualifier only allowed with/SRAD or/QRAD)

(O) /GROLJPI=n} /(;ROUP=4

Oualitiers that modit_' the plot's appearance:

(10) IN()GRID /GRID

(I I) /NOI,EGEND /I.EGEND

IS ' " ) " "(12) , INGI.E IN(: SINGI.I:
(This qualifier not allowed with ISRAD or IQRAD)

(13) /MUX INOMUX

Sandia National Laboratories Underground Testing
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DEFAULT

(14) /DEVICE_n /N()DEVICli
(If' interactive, tile user will be pr.mpted for this iflfortllati¢)fl)

QualifiersthatcontrolPRF.I.EWDIonic:

(15) /N(K'AIJBRAI'E /('AI,IItRATI_

(16) /SORT rNC)SORI"

e,e,1 PRELEWDCommendQua,tier Deflnttlone

(I) /DEBt_G

If used,thisqualifierM| IS'I fol!¢w_,PRt,_I.EWI),It ¢ause._an alternateimagetit
invokedthatha_beenlinked/I)EBtKi withl)E("s debutlilerutility= I)EB|Ki ma_,fltq
be negated,justomitted, (ienerali). it i_ intendedtbr soflwa_ devehtper_'u_eemly

(2) tMONITOR=.tIrm/,t

This _pecialqualifier is used()NI,Y whenPREI,EWI) is invt)kedh>. SIIPERM()N,
Siring contains intbmlation ncce_sal3' It) establish, conmtunication_ link frt_m
PREI.EW|) to StlP!!RM()N, andallowsPREI.EWI) t_ intomlSt!PERM()N of its
pmltress, It is .at m:cessar3,tar, PRI!;I,I-WDuserto supplythis qualifier;ill filet, it
maycauseanerror

(3) tC()MM SYM'_._trmg

this specialqualifier =.,,uwd ONI,Y whenPRFLEWD i_ invokedwhile usinl_the
CONTROl, acct_untandRTD ._CIIF,I)UI, liR.('OM. The casualPRI'_!,EWI)user
shouldnot suppl_thi_,qualifier. Strm_.I)AT is the nameof a file into whichmessa_e_
arewritten,and fn)m whichthe RTD SCItEI)IJLF.R,('()Mreadsthosemes_a_esIbr
displayon the _creen

(4) /QUEtll-.l=queue namel,(defaultqueuename®SYS$PRINT)
INOQIJEtIE (delhult)

Thequeuename,if supplied,mustbea laserprinterqueuet¢_whichoutputpl¢_tfiles
canbedirected, I1'/OLllitll.. isspecified,but thequeuenameisomitted,th_default
queuenamei_ SYSSPRIN'I*,The laserprintermustbeableto acceptOIJIC
commands,

Sandia National Laboratories lhuh, rground Testing
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For additional information, see Section 6.6.2 and the/SEND qualifier.

(5) /SEND=director, name
/NOSEND (default)

The/SEND qualifier tells PRELEWD what to do with PI_.T files, PLT files are
always created in the CURRENT DIRECTORY unless the qualifier specifies a
directoR_name on the CURRENT NODE. In that case, PlaT files are created there.
If the specified director3,_name is on another node, then the PLT files are created in
,,he CttRRENT DIRECTORY and, as each PLT file is generated, it is copied to the
new node using the LD:IT()OLS]NET_EXECUTE.COM procedure. If/QUEUE was
specified, then the COPY is accompanied by the appropriate PRINT command to be
executed on the destination node. This is done by SPAWN of a command procedure
with the same name as the plot file, but with a .COM extension.

WARNING

I!slng the (_()NTRt)I account gives the user all necessar3' privileges and
permissions If _u are not running under CONTROL, and PLT files are
t_ be sent tt_ am_lher director3'_name, YOU MUST HAVE WRITE

PI'_RMISSI()N in that director>' name. You must always have write
permission m the current directo%'.

It"both the _¢)!!!il?li qualifier and the/SEND qualifier are missing or negated, the plot
filels) will N¢)1 be printed, and will remain in the current director3', if the PLT files
are senl Io another node. a cop>' remains in the current node even though they are
deleted from the destination nt:de after printing.

(6) !SRAI)I d=rectoO name}
/N()SRAI) (de(ault)

(7) /QRAI) {=dlrect¢_r3,name }
/N()QRAI) (detault)

If present, and m_t negated, either qualifier causes SAD files to be created in
director' nanle, t_r in the current director2,' if director' name is omitted. The tbrmat

.t;andm Natmnal Laboratories Underground Testing
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of an ASCII SAID file is understood by the program UFO on the 9310 computer

system. The data in the files is in the same units as the plot. Not all C'IIN channel
types can currently be put into this format, but SANDUS, 7912, and RTD720 channels
can. T48 files and CAI. files from 7912s may also be made into SAD files.

/SRAD causes the creation of SAD files with ALl. the data from the CHN file, that is,

betore data thinning, while/(,)RAD causes the creation of"SAD files containing plot
information after data thinning, The amount of space used by a SAI) file is
significantly greater than the original CHN file. The/QRAD qualifier creates smaller
SAD files than the/SRAD qualifier but even these can be large. /QRAD was created
for use with realtime files from a SANDUS. It would be a useful qualifier for vet2,.,

large RTD720 data files.

!'8) /NOPLOT
/PI.OT (default)

The/NOPI.OT qualifier is allowed only with the/SRAD (or/QRAI)) qualifier, and
inhibits the generation of PLT files. This will not save much time, but it does
conserve disk space. If/NOPL()'I is present, then/NOSENI)./Nf)QI.JEtJI:., and
/DEVICE =! are implied.

(9) /GROIIP{=n}
/GROUP=4 (default)

The/GROUP qualifier need not be present, and if present need not have a value. The
default value is 4. It is the number of input files per PLT file. n is bounded between
I and 20. The x.vxvzzz-nn part of the PET file is taken from the first data file in that

plot file, regardless of the size of/GROUP.

1'10) /NOGRID
/GRID (default)

This qualifier deletes the grid that normally appears on a plot.

(! 1) /NOLEGEND
/LEGEND (default)

This qualifier deletes the legend that normally appears on the plot.

Sandia National Laboratories Underground Testing
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(12) /SINCII,E
/N(}SINGLF_ (dethult)

This qualifier causes 7912 traces to appear as a single line, not as the two lines that
normally appear. The qualifier is optional, and is negatable. It is not allowed with the
/SRAD (or/QRAI)) qualifier described above. The algoritlun is: y{piotted)=[y(upper)
+ y(Iower)]/2.0

{13) /MUX
/N{}MUX {default)

A MLJX channel contains up to 32 subchannels, and the detault is to plot AI,I,
subchannels on one page(screen). This qualifier, if present and not negated, causes
each subchannel to be plotted on ONE page/screen. It t.',:!;,:ssignificantly more time to
plot SANDUS ANALOG MUX channels this way. This type of channel has not been
used for several tests.

(14) /DEVICE{=n}
/NODEVICE (default)

GKS must know what the plotting surface is going to be. This qualifier allows the
user to select the output device on the command line. if not selected here, the
program will ask the question interactively. This is useful when PRELEWD is called
from a command procedure. The qualifier is optional and may be negated. If present,
the default value is I (laser). An) value supplied should be between I and 5
inclusive, and the user is NOT asked any questions. The n should be chosen from the
information below describing the response to request for an output device.
PRELEWD will display ATC's GRAFPAK logo. If run interactively, and if the

/DEVICE qualifier is not present or is negated, PRELEWD will ask the user once for
one piece of information:

"Please enter the plot device desired:"
(I) QMS in landscape mode
(2) TK4208 terminal

(3) VT330
(4) VT340
(5) X-WINDOWS
(Respond with a number from I-5, default =1):

If PRELEWD is run in BATCH mode or as a DETACHED process,/I)EVICE=I is

chosen by default.

Sandia National Laboratories Underground Testing
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When plotting to a terminal, PRELEWD will pause between plots, it will continue
after the user strikes a RETURN key.

(15) /NOC A,LIBRATE

The Y-axis scaling is determined by the if, F value of PI.OT OI)TI()N. if the

/NOCALIBRATE qualifier is specified, no calibration intbrmation will be used and
while the tbrmat of the plot will be normal, the Y-axis will be tbrced to COIINTS.

(16) /SOR T
/NOSORT (default)

The/SORT qualifier is valid only if the data files are specified in parameter pl, and

only if there are more that 20 data files. If specified, the data files are ordered tbr
plotting first by experimenter name and then by experiment identification, This is a
political qualifier.

6.6.2 PRELEWD'S Print Command

PRELEWD directs each PLT file to the requested queue as it is generated with the tbllowing
command'

$ PRINT/DELETE/QUEUE=queue name/PASSALL/NOFEED/NOFI_AG -
. , ,,r I _ '_ "/NOI'RAILER/SE rt P-QC/NOBURS r directory name:PLTxxxyg:z.nn.DAT

Special features of this print command include the following items:

(I) The file director3'_name:PLTxx.ry:.-:-nn.DAT is deleted after printing. PI/I" files are created in
the current directoD' on the execution node regardless of where they are to be sent, if they are
sent on to another node, the copy at the final node is the one deleted, the original remains, in
other words, the/DELETE applies only to the node from which printing occurs. This feature
is less useful with the advent of network printing where a queue name is all that is required.

(2) The/PASSALL qualifier is REQUIRED by GRAFPAK, regardless of who initiates the
printing. This is the most common mistake made by the casual PREI.EWD user

(3) /SETUP=QC works for Talaris 1590-T printers that contain firmware to change QUIC
commands to XCEL commands. A modification to SYS$LIBRARY:'FALDEVCTI,.OLB to

add a text module named QC is required if the queue is not a Talaris 1590-T, or if the 1590.'1"
is not properly configured.

(4) The command eliminates miscellaneous extra pages insofar as possible.

Sandia National Laboratories Underground Testing
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6,7 PRELEWD General Comments

In addition to any PI.T files and SAI) files that may be created, a PI,',F.I.I'_WI).I_()(;file is created for
each run. This file contains intbrmation relevant to tirol run, the command line. the creaticm dale of

the version of I'RF.I,I:.WD being executed, the specific files examined, and number c_f"points plotted

lbr each. if anything unusual happens, it is recorded in PRF,I,EWI).I,()(i. This tile svill be created in
the current directory PRF.I,EWI).I,()(i is formatted to ailoss its use with Ni.()(i (Summar3' l,O(i,
Appendix i).

ABNORMAL TERMINATION

Should PRI!]I,I'_WI) fail, or should you use
CONTROl. Y to exit PREI,F, WD, the terminal

can be left in an indeterminate state, possibly
requiring it tc_be RI_SF,T.

6.7.1 Common Error Messages

Several common error messages and possible solutions arc listed below:

(I) "error while opening unit outlog, probably no write permission in directory" OR
"It is very probable you do not have write permission in the current directory" ()R
"Unable to open SRAD tile, do you have write permission in the data director,?
No SRAD file creation"

Unable to create a file, due to no write permission in the current directorT.
Usually the user is trying to run PREI_EWI) from the DD director' tree.

(2) "Supplied indirect file list, file not tbund?"

The parameter Pi was .... , and either P2 was missing, or the file spec was improper. See
Section 6.5.

(3) "No time cals tbr this channel because there were too few zero crossings. The number tbund
was nn"

Tektronix 7qi2 calibrations are based on the baseline crossings of a sine wave, and at least
"rain-cycles" flail cycles are required tbr a time calibration. PR()CESS calculates the number

Sandia National Laboratories Underground Testing
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of crossings that did occur, ,'rodthere were too few, The data are abnormal or (usually) the
screen intensity was too low'. There are several error messages associated with 7912
calibration, but this is most frequently seen,

(4) "Prelewd tbund no acceptable files"

P i was improperly typed, i,e, CNIIR31*_ not CIINR31*

6.7.2 Error Message Levels

There are three levels of error messages, INFOP.MATIVF. N()N-FATAI. I-RR()R, and I:AqAI.
ERR()R.

An example of a message is (here, an echo c)t"the conlmand line as entered):

(A) (B) ((')

** ** INF()RMATIVE from C()MMANI) For your information

PRI.Jl, l:.jWD/D I._V =2 UK:IPKAESTNF, R.TI, ST.tIT__I)ATAI('IINRI2S031.OI 54
(I)) (E)

where the parts are:

(A) Level of the error message;

(B) Name of the subprogram which originated the message;

(C) One of several canned greetings from the message subprogram;

(D) Text of the message, usually the heart of the problem;

(E) An integer, which may or may not be meaningful. A maintenance programmer should look at
the source code,

A variant of this format is:

NEW DATA FILE INFORMATIVE from HANDLE A FILE Current data file is

UK'[PKAESTNER,TEST. HT_DATA]CHNR 12S031-01. DAT; 1 0

which gives the file_spec for the current CHN file, A list of the CHN files found is written to tt_e
log file earlier, This message gives the user a progress report.

Sandia National Laboratories Underground Testing
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7.0 RTD TEST OPERATOR INFORMATION

7.1 Introduction

This section describes the operators manual for the software system (RTDTEST) that manages
Tektronix RTD720 Digitizers (RTDs) using Digital Equipment Corporation (DEC) computers and
workstations.

7.2 RTDTEST Functions

RTDTEST is an interactive menu driver system. The user can only access this system by signing onto
CONTROL and selecting the RTDTEST option. The MAIN menu will appear giving the user several
options. Most menus (forms) give the user the opportunity to QUIT and or move back to the
PREVIOUS menu. All user responses are validated and any incorrect response is indicated at the
bottom of menu with a message, Most messages show the correct responses allowed. There is no limit
to how many times an invalid response can be made by the user,

The functions of the instrument control software allow the user to modify RTD settings, modify ICFs,

and flag the INGRES software to update the data base with modified ICFs. The user can interactively
acquire, analyze, and display (plot) dry run data at the terminal. Additional functions allow the user to
send commands to an RTD, obtain status information, and calibrate the RTD720.

7.2.1 Set Up the RTD from the ICF

This option allows the operator to set up a RTD for Dry Run/Shot Configuration based on information
residing in the INGRES data base. It accomplishes this by reading the ICF and sending the
appropriate commands (ASCII strings) to an RTD. (Refer to 7.2.2 and 7.2.3.)

7.2.2 Modify the ICF

The ICF can be modified by changing device (RTD) settings according to the options for each
function listed below.

Acquire:
a) Internal,
b) Length,
c) Mode,
d) Clock,
e) Number of records, and
f) State

Sandia National Laboratories Underground Testing
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Trigger:
a) Source,
b) Coupling,
c) Slope,
d) Type Level,
e) Level,
f) Type position,
g) Position, and
h) Mode

Arming can be set to:
a) External, or
b) Internal

Channel settings can be modified according to the options for each function listed below.

General settings:
a) Range,
b) Offset,
c) Type offset,
d) Coupling,
e) Band-width, and
f) Channel off/on

Subchannel:
a) Left bound, and
b) Right bound

Note: This for the first ten (I-10) subreeords in the INGRES data
base. The left and right bound is used only by PRELEWD for plotting,
and does not affect the RTD.

The ICF is used as the means to transport these changes to the INGRES data base if required. If not
transported, the changes are used only for the current RTDTEST session. (See 7.2.1 and 7.2,3,)

7.2.3 Update INGRES Data Base

At the end of the current RTDTEST session and if an ICF was modified, the operator is prompted as
to whether the modified ICF is to be sent to the INGRES data base for updating. If the resonse is
YES, the ICFs are copied from their present directory to an INGRES directory.

Sandia National Laboratories Underground Testing
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7.2,4 Aoclulra Data from an RTD

If an RTD has acquired data pre**,i(msl)(,cqoisitkm c,,_clehas ¢_mpleted - an e,,cnt clyde equal It, 4tr_S)
the operator can pull the data from Ihe RII)and pl,_t it on the terminal beingu_cd (Refer to 725l

7.2.§ Plot the Aoqulrod Data to tho Terminal

A Iwt_.dimensional pl,_t of X.Y data i._n_vnilableif' an RTI) hn_ acquired daia and thnl data hn_ been
written t¢_a temp,_ra__ fllt, The **pli,min 7_2_4hn_ t,_be perii_n',ed i'ir_l. A _raphic lenninal i_
requiredG_rihi_ fimcti=m

7.3 interfaeo with CONTROL

RTI)]'F_S1 i_ acce_ed lhrouFh _otlwarc calledC()N1R()I. A c,mlplele de_cripll,n oF('()N1R()I
andit_ interlhce i_ discussedin the VAX-atailable d,_cumenl"R II)IPI)WN II1." R J hid,_r,_,_|

SNI,, I)epartmenI9121,

Sandia National Laboratories lhuh, rground Testing
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ABSTRACT

SandiaNational l,aboratories(SNl.)lnstrumentationDevelopmentDepartmentwas tasked
, by the Defense Nuclear Agency (I)NA)to recorddata on Tektronix RTD720 Digitizers

on the HLJNTERSTROPItY field test conducted at the Nevada Test Site (NTS) on
S", t:ptember i8, 1002. This report contains a overvtew and description of the computer
hardware and software that was used to acquire, reduce, and display the data. The
document is divided into two volumes: an operators manual (Volume 1) and a
maintenance manual (Volume 2).
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Data Collection System CONTROL-Account Software

1.0 CONTROL-ACCOUNT SOFTWARE

1.1. introduction

Normal data acquisition, processing, and display for the Sandia National Laboratories (SNL) Field
Instrumentation Departments are done via a limited-access account designated CONTROL. Identical
copies of the CONTROL-account software are in directory LD:[CONTROL] on all operational
computer nodes used by the SNL Field Instrumentation Departments. The use of a limited-access
account permits authorized individuals, such as equipment operators, to use relatively sophisticated
software with exceptionally high system-access privileges in a protected environment. Operational
characteristics of the software are discussed in subsequent sections, Complete listings of the
CONTROL procedures are stored in LD:[CONTROL].

1.2 LOGIN.COM Procedure

A user may access the CONTROL-account software by typing in the user name CONTROL when
logging into a VAX node. CONTROL has been set up by the system manager so that no password is
needed, and its log-in command procedure (LOGIN.COM) begins running immediately,
LOGiN,COM first performs some housekeeping functions, such as defining the INQUIRE command
simulator and defining its control-Y and controI-T actions. LOGIN.COM then asks the user to enter
his or her username and password. If the username and password are valid, LOGIN,COM then
checks to see if the username is permitted to operate CONTROL on the current node. If the user
passes these checks, the process name is defined to include the user name of the operator so that logs
of CONTROL usage may be kept.

LOGIN.COM then determines the name of tile computer node on which it is running. If the node
name contains the string RMV, then tile logical name TABLE_DIR is defined as
GEARIO::DD:[TABLES,node], where node stands for the node-name character string (e.g.,
RMVI0). Otherwise, TABLE DIR is defined as DD:[TABLES]. Software that runs under
CONTROL should use TABLI_DIR to refer to the instrument-control-file directory, so the proper
directory will automatically be referenced.

If the node name contains any of the strings ACE, RMV, or SAN, then the operator is asked if the
software is to check N12DBM (the data base node) for the most recent versions of whichever
instrument-control files are in directory TABLE_DIR. If the node name does not contain one of the
instrumentation node strings, N12DBM is unconditionally searched for later versions of the
instrument-control files contained in TABLE_DIR. The DCL command procedure
MOVE TABLES.COM, discussed below, is used to perform the search for and any necessary
movement of tables (Perkins, 1992).
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Once the node name has been established, LOGIN.COM displays a menu appropriate to the node,
Several menus are displayed in Section 1.6.

After a given menu is displayed, the operator is asked to enter a choice. Choice L allows the
operator to enter notes in the CONTROL-account logbook file; choice M invokes the VMS MAIL
utility; and choice E performs some housekeeping functions and logs the operator off the computer.
Most nodes offer these generic choices. The numbered choices define software that can be invoked
by entering the number associated with the choice. For example, if one chooses number 6 from the
ACE menu, CONTROL executes the following DCL commands:

$ define uub0 uuaO
$ @ld'ldhtestldhtest
$ exit

The define command performs a logical definition necessary to run DHTEST on an ACE node. The
command @ld:[dhtest]dhtest invokes DCL command procedure DHTEST.COM that is resident in the
directory LD:[DHTEST]. The DHTEST,COM command procedure in turn invokes the
FOR'I RAN-coded executable DHTEST program that performs various test and setup procedures
related to SANDACE and SANDUS hardware. Finally, the exit command returns control to the main
body of the CONTROL-account LOGIN.COM command procedure. At this point the menu is
displayed again and the operator may select another menu option.

In most cases, the software invoked outside of LD:[CONTROL] has been written and is maintained
by someone other than the CONTROL developer in a directory other than LD:[CONTROLI. For
historical reasons, however, some command files invoked by LOGIN.COM are located in
LD:[CONTROLI.

When an operator selects E and the node name contains any of the strings ACE, RMV, or SAN, then
any instrument-control files that have been modified during the current session will be copied from
TABLE_DIR to an appropriate directory on NI2DBM, where the technical information will be
extracted into the instrumentation data base for use in creating new versions of the instrument-control
files. If the node is not an ACE, an RMV, or a SANDUS node, or after the instrument-control file
copies are completed, the operator is logged off the computer.

1.3 MOVE_TABLES.COM Procedure

Tables are copied to or from instrumentation or recording nodes by using a DCL command procedure
called MOVE TABLES.COM, which is discussed at length by Perkins (1992).
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1.4 Hand Dry-Run Software

Software that is specifically designed to set up or exercise instrumentation or recording hardware with
significant operator control can be lu._ped into the "hand dry-run software" category, The category
includes ACETEST, AUTOCAL, AUTOSIM, DHTEST, high.density data recorder diagnostics,
mass-memory diagnostics, RTD diagnostics, RTDTEST, and UHTEST, Most of the diagnostic or
hand dry-run programs are invoked via command procedures running outside LD:[CONTROLI,
However, a few programs are still invoked by command procedures in LD:[CONTROLI,

1.5 Signal Dry-Run Software

Software that is specifically designed to acquire, process, and plot signal dry-run or shot data can he
lumped into the "signal dry-run software" category, At present, this category inc;udes DATALOG,
SUPERMON, and RTD SCHEDULER, SUPERMON and DATALOG are invoked via command
procedures running outside LD'[CONTROLI, but RTD_SCHEDULER is invoked by a command
procedure in LD:[CONTROLI,

Even though SUPERMON is invoked by a command procedure that runs outside LD'[CONTROL],
the SUPERMON FORTRAN code submits batch jobs that use DCL command procedures resident in
LD:[CONTROLI.

1.6 Control Menus

The following three sections are control menus (screens) that can be accessed from CONTROL-
account software, Each section duplicates the screen display for the given control menu,
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1.6,1 ACEm0 Nodes

You are logged into the CONTROL accounton node ACEI0, CONTROL LOOIN.COM was created
8-APR-1992 16:i6:53,00. Your choices from node ACEI0 are

(1) Run ACETEST
(2) Plot channels
(3) Show users
(4) Run 7912 AUTOCAL (local)
(5) Dry run report
(6) Run DHTEST
(7) Run DHTEST for a different system
(8) Run AUTOSIM (local)
,'9) Get new instrument-controlfiles from data base node
(10) Push modified instrument.control files to data base node
(L) Logbook
(M) Mail
(E) Exit

1.6.2 SANDUS Nodes

You are logged into the CONTROL accounton node SANS04, CONTROL LOGIN,COM was
created 8-APR-1992 16:16:53.00. Your choices from node SANS04 are

(1) Fetch, process, and plot data
(2) Run DHTEST
(3) Run DHTEST for a different system
(4) Show users
(5) Get new instrument-controlfiles fromdata base node
(6) Push instrument-controland master files to archivaland backupnodes
(7) Dry run report
(L) Logbook
(M) Mail
(E) Exit
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1.6.3 GEAR10

You areloggedintotheCONTROL acc,_untonnodeOEARIO CONTROL L_IN COM wu
created8-APR.I_216:16:53,00YourchoicesfromnodeGEARIOare

(I) Run RTD720 dry.runscheduler
(2) Run RTD-digltizerdiagnostics
(3) Getnew instru_nt.controlfliesfromdatabue node
(L) Logbook
(M) Mail
(E) Exit

1,6.4 N12VAX

You areloggedintotheCONTROL accountonnodeNI2VAX, CONTROL LOGIN COM was
created8.APR-199216:16:53,00,YourchoicesfromnodeNI2VAX are

(i) Run SUPERMON
(2) Run DHTEST
(3) Run 7912AUTOCAL (ethernet)
(4) Run AUTOSIM
(5) Getnew instrument-controlfilesfromdatabasenode
(L) Logbook
(M) Mail
(E) Exit

1.6,8 HDDRa Nodes

You areloggedintotheCONTROL accountonnodeHDDRA CONTROL LOGIN,COM was
created8-APR-199216:16:5300YourchoicesfromnodeHDDRA are

(1) Run7912AUTOCAL (remotebitstrearn)
(2) RunHDDR diagnostics
(3) Get newinstrument-controlfilesfromdatabasenode
(4) RunACETEST
(5) Runupholehardwaretest programUHTEST
(6) Archivetoday'sAUTOCAL andLASER-calfiles
(L) Logbook
(M) Mail
(E) Exit
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1.8.8 MM12aNode8

You are logB_ intothe CONTROL .ccounion nodeMMI2A, CONTROL Lf'KIIN,COM wM
creat_ 8-APR-IW2 16:16,S3,_ YourcholceAfrom mxleMMI2A are

(I) Run _lt._lttO_ dltiallO_lics
(2) RunuphoiehiNwire te,t prollr=,, UHTEST
(3) _t newtmtm_nl.conlrol flie_ fromditt h.e node
(L) Log_k
(M) Mill
(E) Exit

1.7 LD:[CONTROL]Directory

Table l, I lists the directoryof files tn LD:ICONTROLI_

Table 1.1 Ol_ato_ of LD:[CONTROL] files,....... _= " i _- ]_! ::; ::- . ..... ........ _ : l_,11,'T11l=|lir:___ ...... [I I " Jl'J[ --::7 "...... I[[IL _ __..L-

ABORT JOB,COM ;35 DBG720,COM; 17
LD'ISUPERMON] DRYRUN BACKGROtJNDCOM;122
ACEDEV DBG720 INIT,COM;2 LD:ISUPE_RMONI
ACE..PROC_COM;28 DRYRUN DSP_COM;46
LD:IACETESTI LD:[SUPERMONI
ARCHIVE MM,COM',6 DRYRUN FOREGROtND,COM I(_
LD:[SU PERMON I LD:[SUPERMON I
CONTROL.LOG; I DSPUSERDEF,COM;32

COPY FILE,COM;4 NET EXECUTE,COM;S6
LD:[DSP] PROCESSPLOT,COM;12
EDTIN I.EDT;4 I,D:[SUPE_tMe Ni
HDDR DIAGS.COM;16 REM EXECUTE.COM;28
LD'[ FF_TCH] RMV- DBG720_1NIT.COM;2
INQUIRY.EXE;30 RTD720.COMA
INQUIRY.FOR;60 RTD SCHEDULER.COM;82
LOAD 8330.COM;8 LD'[REALIZE]
LD:[83"30DECOM] RUN ENABLIZE RTD720.COM; 13
LOGIN.COM;277 LD:[REALIZE]
LOGNET.COM;8 RUN INITIALIZE RTD720.COM;15
LOG PERK.COM; 7 LD'[REALIZE]
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Tehle1,1. O!mstoryoe,Lp:[CONl'eOL]ill.. .....................................................................

MM_DiAGS,COM:12
MOVE_TABLES_COM;85
RUN.REALCOM;10
RUN.REALIZE.RTD720_COM;41
LD[REALtZE]
RUN.RTD_DIAGS,COM;7
LD:[REALIZE]
8ANDUS.PROC,COM;33
TEST_717.EXE;9
TEST_717,FOR;12
TEST_833OEXE;7
TEBT_833OFOR;10
TES1_SRCHEXE;5
TEST_SRCH,FOR;8
TEST_ZT_EXE;3
TEST_ZT,FOR:4

..... ! _ =_ i_ ,lLlUlllllll=lllmll nl ......... rl]llrl!l I[111111]11 II|nn]llll IIII EL _ _ .... I ....... _ i " ..... _:----=_ ....
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REALIZE and INITIALIZE
Data Collection System MaintenanceInformation

2.0 REALIZE AND INITIALIZE MAINTENANCE INFORMATION

2.1 Introduction

REALIZE and INITIALIZEare two programs in the Nevada Test S)t¢ (NTS) InstrumentationSystem
suite of codes. They are very similar, using many of the same modules INITIALIZE reads the
instrument control file (ICF) and sets up RTD720s as requested REALIZE reads the ICF, fetches
data from RTDs, and writes it to a BIG file. BecauseREALIZEand INITIALIZEare so similar,
they will be documented togetherand, unless a specific one is indicated, all informationpertains to
both.

The NTS InstrumentationSystem is a sequent;eof programsthat work across an extensive network()f
special and general-purpose computers, with special hardwareto recordand to display short-lived
phenomena captured from a hostile environment. The data is receivedby one of several types el
source devices. Source devices such as theSANDUS can recordmanychannels of data, while other
source devices can only recordone channel.

Withthe recentadvent of newer digitizers that have theirown memory (the RTD720 specifically), a
new sequence of programs has emerged. REALIZE recoversdata from the RTD720s and packs it
into BIG files, which ANALYZE reformats into individual CHN files Neitherprogram can be
viewed msa single entity, as they are closely tied to both thehardwareand the software of SNL's
NTS Instrumentation System, A change in any part of this system may affect REALIZE,because it
prepares BIG files for use by ANALYZE, which in turn preparesCHN files for use by PRELEWD.
Both progr_ use ICFs preparedby still another program.

2,2 Overview

This is not a maintenance manual that lists troubleshootingproceduresor instructionsfor adding
undocumented features. Maintenance informationis often obtained from the source, which contains
comments for guidance. This document, instead, discusses REAI.,IZE/INITIALIZEand the routines
that perform specific tasks.

This document is directed to persons familiar with the Run Time Libraryand Digital Equipment
Corporation's (DEC) FORTRAN, particularly DEC's version of structures and records. A
knowledge of the RTD hardwareis not necessary. It assumes that the user has read and is familiar
with Section 4.0 of the Operators Manual, REALIZE and INITIALIZE User Information It is also
helpful if the user has also run one or both of the programs.
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2,2.1 ProgrammingConstratntl

REALIZE was written as an interfaceto software that sets up and recoversdata from RTD720s,
INITIALIZE was written later to allow the setup function to be done earlier in time, and independent
of the data rec.very Both are significantly easier to understandthan FETCit or DECOM, partly
because they communicate througha GPiB in ASCII The ()nlyconstraintswere those of time, They
had to _ written quickly Clock time is not important, as the RTD's were uphole and would retain
the data for a very reasonable _rL.,d+

Prey|tins ex_rlence with Tektronix 7912s andLeCroy 6880s led to the techniques used for the
RFDs BIG files and ICFs were already available in addition to very _omJ software with which to
manipulateI'mth Theco.aM pr_edureswerein placeto ran,_ theICFs asneeded,Theonly
sitlnificant software that had to _ written was the device communication software

2.3 Rillferlneet for REALIZEand INITIALIZE

rh_,fi)llowmjlist of refercn_e_isspecific It d,+esnot includereferencesin theV AX/VMS
Dca;umentat.m Set, the VAX/VMS FORTRANReference Manual +)rI.Jser'sManual+ Please read the
INCLtIDE files, _caus¢ the__cmtamss_niflcant comments_

2,3.1 Documentation

__Er,...,__ +Section4 of theOperatorsManual(Volume1)+

It +onla|nsa description,_fREALIZE andINITIALIZE andof thecommandlinequalifiersavailable
to e._h

__+/_ +Section +_of the this volume,

This section describesr_mtme,,calledlr_m REALIZE and INITIALIZE, th©node.to-ingleinterhce,
a_ routinesthal tnterl+m;edlrecll)I0 theR'PD'/2(_ Specifically,it describesthecommunications
interfacethatexists_n theREAI+!ZIi,executmnn(sJe

+AppendixA

This is d(a;umentallOnon the ICF file l(_rtheRTD_+ It will aid in underslandintlbothINITIALIZE
andREALIZE Bothpro_ram.smust readthe ICF to findoutwhatequipmentis available,andhow i:
is t,, beconfit!uredB=)lhproMranmmust pass select_ iCFrecordsto the communications routines,
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Instrument Control _ile (Table) Utility Routines- Appendix B

This documents the package of routines needed to create, read, write, modify ICFs. Understanding
ICFs is essential to understanding both INITIALIZE and REALIZE.

BIG_File Forma! - Appendix C

This is documentation on the BIG file. Understanding BIG files will aid in understanding REALIZE.

BIG File Utility Routines- Appendix E

This documents the package of routines that create, read, write, and modify the BIG files.

Maintenance of ICF (Table). BIG, and Channel Eil_.Utilitv Routines - Appendix F

This is the maintenance document for both the TABLE routines and the BIG routines.

2.3.2 Structure Definition Files

Because both REALIZE and INITIALIZE are going to read records from the ICF, and because
REALIZE will write a BIG file, it is necessary to define several structures that are local, but consist
in part of structures defined for the NTS Instrumentation System,

REALIZE_STRUCTS.DEF contains two structures. It does not reserve any memory, it does include
the file REALIZE,PRM, Both these files are referenced with the directory_name symbol
REALIZE$1NCLUDE, which is defined:

$ DEFINE REALIZE$1NCLUDE LD:IREALIZE1 (or wherever the files are located).

The structure/ONE_RTD/is used :5 pass information to the communications routines. It defines
several variables available from a record within the structure, This is to make the variables more
accessible,
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The structure/CHANNEL_INFO_STRUCT/is used to help form the BIG file header. It too defines
variables available in the records that are part of the structure.

The following three files are referenced with the directory_name symbol INCLUDE$INCLUDE,
which is defined:

$ DEFINE INCLUDE$1NCLUDE LD:[INCLUDE] (or wherever they are located),

TABLE_STRUCTS.DEF is one of the important flies containing structure definitions needed to
understand the ICF and the BIG file, it does not reserve any memory,

BIG_STRUCTS,PRM contains, among other parameters, the maximum number of subchannels
allowed for RTD720s.

BIG_STRUCTS,DEF is the second of the important files containing structure definitions needed to
understand the BIG file, It defines the BIG file header and the header for each type of source
equipment. BIG STRUCTS,DEF requires BIG_STRUCTS.PRM, but it is not called out.

2.3.3 Other INCLUDEFlies

There are comments in these files, Generally they are included with the/NOLIST option; however,
each main program has them listed. These files are usually maintained in REALIZE$1NCLUDE.

REALIZE,PRM contains parameters that define the maximum size of most of the REALIZE arrays.
Other necessary parameters have been included here for consistency,

ADMIN.CMN declares many of the variables that are needed in REALIZE. It defines the common
blocks'

(a) ADMIN_INT_I - integer variables
(b) ADMIN_INT 2 - additional integer variables
(c) ADMIN CHAR_I - string variables
(d) ADMIN CHAR LENGTH ! - the "real" length of the string variables
(e) ADMIN_LOG_I - logical variables
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2.3.4 CommandDefinitionFiles

REALIZE and INITIALIZE have a number of command line qualifiers, but no parameters. All
information about the RTD720s comes via the required/TABLE qualifier. The CLD files are usually
maintainedin REALIZE$1NCLUDE,

INITiALIZE_COMMAND_DEF.CLD is the file that defines the command line images and qualifiers
specifically for INITIALIZE, It is the ultimateauthorityon the INITIALIZEcommand line
qualifiers,

REALIZE_COMMAND DEF,CLD is the file that defines the commandline images andqualifiers
specifically for REALIZE, It is the ultimateauthority on the REALIZEcommand line.

2.4 Useful Information

The source code is all writtenin FORTRAN, VAX/VMS Run Time Libraryroutines and System
Service Routines are used. There is system level I/O while readingthe ICF and writing the BIG
files, Each source file contains one program module with the same nameas the file. The source is
compiled/NOOPT/DEBUG, andthe object modulesare maintainedin the object library
REALIZE,OLB,createdwith the LibrarianUtility, Becauseof the I/O in REALIZE, using the
/OPTIMIZEqualifier is wasted, and therefi)reonly one object libraryis maintained. REALIZE,OLB
resides in the directory name REALIZE$LIBRARY,which has [o be defined by the programmeras
follows:

$ DEFINE REALIZE$LIBRARY LD:[REA[,IZE] (or wherever the file is maintained)_

Four executable files are normally created from REALIZE,OLB, They are REAI.IZE.EXE and
DEBUG REALIZE,EXEfor REALIZE,and INITIALIZE,EXEand DEBUG INITIALIZE,EXEfor
INITIALIZE, "['heDEBUG,, executabies are made with the/DEBUG qualifier on the LiNK
command.

In addition to the .FOR files that contain the source, thereare several ,COM files that may be useful,
Because of the limiteddisk space available, most ,COM files that create files also do a PURGE,
After the object modules have been introducedinto REALIZE,OLB, they are deleted,
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The important .COM files follow:

(a) REALLIB,COM requiresone parameter: the name of module to compile. The
resulting object module is put into REALIZE,OLB, and the object file is deleted. The
compile command is'

$ fortran/list/nooptimize/debug/extend 'pl'

(b) REALIZE.COM is used to create REALIZE executables, It uses REALLIB and
requires one parameter, a.sdescribed above, After REALI.IB,COM is done, or if the
required parameter is NONE, it does a LINK to create module REALIZE,EXE, and a
LINK/DEBUG to create DEBUG REAi.,IZE.EXE. REALIZE,COM requires that, in
addition to the symbols named above, the symbols UTILITYSLIBRARY and
PRELEWD$LIBRARY should be defined as follows:

$ DEFINE PRELEWDSLIBRARY LD'[PRELEWDI (or wherever PRELEWD.OLB
ismaintained)

$ DEFINE UTILITY$LIBRARY LD'[UTILITY] (or whereverUTILITY.OLB and
UTILITY.DBG OLB aremaintained)

(c) INITIALIZE.COM is used to create INITIALIZE.EXE, and
DEBUG_INITIALIZE.EXE. It requires the same symbols.

Because there is so much shared code in the two programs, the operator must relink both REALIZE
and INITIALIZE when a source module is changed. Assuming modules BLAH.FOR and
CRAM.FOR have been changed, the following sequence is suggested:

$ @REALLIB BLAH
$ @REALLIB CRAM
$ @REALIZE NONE and/or
$ @INITIALIZE NONE

2.6 SourceFlies, Purpo|e, and Contents

There are a numberof source files, each containing on,. "dule with the same name as the file.

Production source code, the object library, executables, and include files are usually kept in the
directory REALIZE$1NCLUDE, Development source code, its object library, and executables are
maintained in another directory. A distinct ,CLD file must be maintained in each directory.
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This section is intended to provide a quick guide to the location of an item, Each module is prefaced
with a more elaborate description of its purpose, arguments, modules called, and calling module(s).
The major modules also contain a history of their significant changes. Unless noted otherwise, the
routines named below are used by both REALIZE and INITIALIZE.

(1) REALIZE.FOR is a main program, and controls REALIZE's overall logic,
(2) INITIALIZE,FOR is a main program, and controls INiTIALIZE's overall logic.
(3) COMMAND LINE.FOR parses the REALIZE command line.
(4) INITIAL COMMAND LiNE.FOR parses the INITIALIZE command line.
(5) ENVIRONMENT.FOR finds the operating environment, current directory, etc.
(6) FOUND,FOR is an error routine that writes the LOG file. See paragraph 6.8.3.
(7) GET DEV CHAN,FOR determines the devices and channels in the ICF, then does an AND

with any command line device and/or channel requests.
(8) PARSE PETE_NUM LST,FOR decodes numeric lists from command line qualifiers.
(9) READ_RTD_TABLE_RECORDSsupervises recovery of _ii remaining ICF records needed.
(lO) READ RTDCS,FOR reads the subchannel record/RTD CC SUB DESCI from the ICl_,,
(l l) READ RTDES.FOR reads the subchannel record/RTD EXP SUB DESC/from the ICF.
(12) READ_RTDLS,FOR reads the subchannel record/RTD_LC SUB_DESC/ from the ICF,
(13) READ RTD CHANS.FOR reads the record/RTD CHAN DESC/ from the ICF,
14) READ RTD DEVICES.FOR reads the record/RTD DEV DESC/from the ICF.

(15) WRITE_BIG_FILE,FOR writes the BIG file. (Used only by REALIZE,)

2.6 ExternalModules

Two externalobject libraries supply modules not in the above list of source files.

2.6.1 ModulesCalledfrom L,EWD,OL.B

LEWD.OLB is external to a nur_ber of other executables. It contains several routines that are similar
to UTILITY routines, and _hould be specified first in the LINK process,

{1) CLI returns the command line which is sent to the .LOG file.

(2) ELIMINATEBLANKS eliminates leading and trailing blanks from a string, and returns the
truncated string and the number of characters in it.

(3) PARSE NUMBER extracts a number from the command line qualifier.

(4) PARSE STRING extracts a string from the command line qualifier_
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2.6.2 ModulesCalledfrom UTILITY.OLB

This object library is really two libraries, UTILITY.OLB and UTILITY,DBG_OLB, where
UTILITY.DBG_OLB is compiled with the/NOOPT/DEBUG qualifiers, These libraries consist of a
number of useful basic modules written by the staff and available to all.

(1) CHANGE COMM SYM creates or modifies the file string.dat, where string is the
COMM_SYM quali-fier's value, it opens the file string.DAT, and appends the input string to
that file. The calling command procedure reads this file, and displays the newest addition on
the screen.

(2) CLOSE_BIG closes a BIG file, and is part of the BIG_ROUTINES set of modules.

(3) CLOSE_TBL closes an ICF, and is part of the TABLE_ROUTINES set of modules.

(4) CNV_NUM._LST TBL converts a numeric string to integer representation.

(51 FILE DATE obtains the creation date of the calling executable module.m

(6) OPEN_BIG opens a BIG file, and is part of the BIG_ROUTINES set of modules,

(7) OPEN_TBL opens an ICF, and is part of the TABI,E ROUTINES set of modules.

(8) PARSE_PRESENCE gets information about a cot, mand line parameter,

(9) READ TBL REC reads a nan_cdICF record, and is part of the TABLE ROUTINES set of
modules.

(10) TBL_CHAN_DIR gets a list of entries in the ICF, and is part of the TABLEROUTINES set
of modules,

(11) WRITEBIG writes a BIG file, and is part of the BIGROUTINES set of modules.

2.7 Recordsand Structures

For a detailed description of DEC's nonstandard implementationof recordsand structures, see both
the VAX FORTRAN La_ngua_cReference Manual(Order Number AA-DO34E-TE)and the
FQRTI_AN User Manual (Order Number AA-D035E-TE), both dated J_:ne 1988. Later editions
exist.
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If an operator chooses not to delve deeply into records and structures, he or she should think of a
structure as a description of a collection of variables (a plan), and a record as the structure's
realization in memory, The structure is the architect's plan, while the record is the construction
company's building, realizing that other buildings may be built using the same set of plans, The
variables described in the structure may be any legal FORTRAN type in any order. In a record, the
variables are stored in structure order with no blank space, /_ record statement assigns a variable
name to a structure. A structure description may contain record statements, but the structures named
in those record statements must have been previously defined,

The variable name that defines a record statement can be used in much the same way that usual
variable names are used, but the name refers to all the elements contained in that record, The
structure defined by a record statement may be dimensioned. An individual element in a record is
referenced by prefixing its name with the name of each record it is a member of, working outward.
Thus the variable name A,B,C(i),X is element X of the ith record C in record B in record A, There
is a difference between a structure and a record, but most authors use the words interchangeably.

2.8 Files Created

FORTRAN logical units i and 3 are used in both program modules, Logical unit 2 is used only in
REALIZE, For temporal' use, logical unit numbers come from the RTL. routines LIBSGET LUN
and LIBSFREE LUN,

TBLLUN (=:1) is the logical unit for the ICF file.
BIGLUN (=2) is the logical unit for the BIG file,
IOUTLOG (=3) is the logical unit for the LOG file,

2.8.1 The BIG File

One BIG file is created t_)rall data recovered from the RTDs on a GPIB, BIG file format is
described in Appendix E, It contains all necessary records from the ICF and data, ANALYZE only
needs a BIG file to create CHN files, BIG files created by REALIZE are named RTDBIGRmn.DAT,
where m is the leading digit of ttle RMV node number, and n is the GPIB bus number,

2.8.2 The LOG File

Tile file REALIZE,LOG (or INITIALIZE,LOG) is created in the current directory during each
execution, This file is opened in ENVIRONMENT, and written in t-OUND, FOUND is described
below, The LOG file is the first place to begin troubleshooting, It has an execution date/time stamp,
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the command line, and the creation date and name of the ,EXE file. it tells about any unusual

occurrence, and what, if anything, was done about it. Each entry is annotated with the originating
module's name. Information about messages in the LOG file is in the Opeartors Manual.

If an error has occurred in the RTD720 communications routines, it is noted with a request to see the

LOG file written by those routines.

LOG file messages are sometimes cryptic. While trying to interpret any message, the user should
review the module that generated the message for insight into the problem, or item of information.

2.8.3 FOUND,The ErrorRoutine

Module FOUND is the standardized error routine. FOUND is used in all codes, though not always

in exactly the same version. A typical call to FOUND looks like this:

............ from COMMAND LINE.FOR ...............

do i= l,num_cl_chans
if(cl_chans(i) .It, l.or.

1 cl chans(i) .gt. 4) then
ij=ij+ 1
call found(.false.,0,'COMMAND LINE',2,

1 16,'Conunand line channel '
2 //'had bad value, setting '
3 //'to-1, was ',cl_chans(i),2)

cl charts(i) =-1
endif

enddo

............ end code fragment ............

Explanation: The/CHANNEL qualifier was used, the number of channels was called out, and
hum cl chans was not zero. The RTD hardware only permits channel numbers in the range of 1 to 4

inclusive, This loop checks each channel number, and counts and redefines all invalid channel
numbers. It also writes a message about each bad channel number to the LOG file.

Note the use of the concatenation symbol "//" to extend the sixth argument. The significance of
each of the eight _."guments is (in order):

(I) .false. a logical and if .true, then argument 2 is meaningful.
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(2) 0 the status value returnedby a system routine, If this argument is
meaningful, LIB$SIGNAL is called, and the message is added to the
LOG file.

(3) 'COMMAND LINE' a string containing the name of the calling module.

(4) 2 an integer in the range 1 to 3 that defines the errorlevel written to the
LOG file, and controls some module logic.

l = = > INFORMATIVE
2 = = > NON-FATAL ERROR
3 = = > FATAL ERROR

(5) 16 an integer in the range 1 to 17, and an index into a set of canned
messages. They are defined in the source code. In this case the
message is: For your information.

(6) Command ... was the specific message about what was found, and what, if anything,
was done about it, Notice here how it directs the operator to the next
argument.

(7) ci_chans(i) an integer that may or may not be meaningful, In this case, it is the
offending channel number,

(8) 2 an integer value in the range of 1 to 9 that indicates the programmer's
sense of the severity of the message. One is usually fatal, and 9 is
usually informative. Here, the user will not get what was requested,
because that request was not understood. This value is put into the
SLOG tag, See Appendix G.

Because every error is in the log file, and each is tagged with the name of the originating program,
all the possible errors are not listed here. The DEC utility program SEARCH is helpful in this task.

For further information on the LOG file format required by SLOG, see Appendix G.
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2.9 The Call Tree

ThefollowingcalltreeisfromtheprogramFLINT (version2,71).Atleastthefirstoccurrenceof
eachroutinehasbeenannotated.Thoseroutinesthatappearas(name)areexternalto REALIZE.
Thosewith namesfollowedby(n) are referencedlateras"see n",

This is a primary tree starting at the program INITIALIZE:

INITIALIZE- +- (OPEN TBL) opens an ICF
main prog. 1

+- (CLOSE_TBL) closes an ICF
I
+-(READ_TBL REC) reads an ICF record
I
+-ENVIRONMENT (1)-.-(LIBSGETJPI)

who, what, when I

where and why +-(LIB$SYS TRNLOG)
I
+-(LIB$FIND FILE)
I
+-(LIBSFIND FILE END)
i
+-(FILE DATE) find executable name
i and date
i
I

+-(LIBSDATE_TIME)
I
+-FOUND (2)-+- (LIB$SYS GETMSG)

writes I

log file +-(CHANGE COMM SYM) RTD
Scheduler
communicat ions

+-(MICRO VAX LINK CLOSE)

I reak The node-to-nodelink.
+- (LIB$SIGNAL)J

' II

I + - (LIBSENABLE CTRL)
' II

e +- (EXIT) auf wiedersehen

I
t

+-(ELIMINATE BLANKS) trim lead and
trail blanks

+-INITIAL COMMAND LINE- +- PARSE PETE NUM LST (3)-+-(CNV NUM LST TBL)

crack the command I extract augers from I convert _ist-

line I list +- (PARSE_STRING)
I find string on
+- (CLI) command line

I get command line, write
I to LOG file
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+-FOUND see 2
!
i

+- (P_SB STRINO)
i
+- (STRSUPCASE)
J
I

.-(BLIbIINATE BLANKS )
i
.- (PARSE _ER)
0

.-{CHANGE COb_ SYM) send message to
RTD scheduler

+-FOUND see 2
l
I

+-GET DEV C_ (4)-+-(TEL CHAN_DIR) finds all channels in an ICF
I _in_ all" devices J

i +.FOUND see 2
+-READ RTD TABLE RECORDS (5)*+-READ RTD DEVICES- +- (READ TEL R_C)

see-thaT all necessary rea_ device rec I TABLE-RO_INES
ICF records are read +-FOUND see 2

+-FOUND see 2
I
+-READ RTD CRANS -+- (READ TBL REC)

i read-than rec i TABLE-ROUtINES
+-FOUND see 2

+-READ RTDES--(READ TEL REC)
I read-res records
+-READ RTDLS --(READT JL_REC)

I read-rls records
t +-READ_RTDCS --(READ_TBL REC )

read rcs records
+-(MICRO VAX LINK OPEN)

I open the node-to-node communications
+- (CHANGE COMM SYM)

,'tell the scheduler what's going on
+-(RTD720 MASTER SET UP)

I setup RTD per ICF _nformation
+-.(MICRO VAX LINK CLOSE)
I close The node-_o-node communications
+- (EXIT)

This is a primary tree starting at the program REALIZE:

REALIZE- +- (LIB$SPAWN)
main I
program +-(OPEN_TBL) TABLE ROUTINES

i opens ICF
+- (CLOSE_TEL) TABLE ROUTINES
J closes ICF
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+-(READ TBL REC) TABLE ROUTINES
t reads-records from ICFI

+-(CLOSE BIG) BIG ROUTINES

I close BIG file
+-(OPEN BIG) BIG ROUTINES

I opens "°BIG file
+-ENVIRONMENT see I

I who, what, when, where, and why
+_CO_4_rD LINE- .-PARSE '?ETE NUM LST see ]

,Icrack t_e I get n_berm from string of numbers
' command line .-(CLI)I

I get and write command line to LOG file!

1 .-FO_ see 2
Z the LOG file write routxne

J 4- (PARSE STRING)J

i i gets command line stA xng
' +- (STRSUPCASE)
I Ii
I
i +- (ELIMINATE BLANKS)
i I trim lead and trail blanks
, + - (PARSE NUMBER)
J
, I get nu_er from command line

+-(CHANGE COYa_ S_)

' tell scKeduier what's happening
I
i +° (PARSE_PRESENCE)

find out if qualifier existst
+-FOUND see ."
I
I

+-GET DEV CHiN see 4

I determine which devices and channels to get data from
+-READ RTD TABLE RECORDS see 5

I read-the-necesiary ICF records
+-(MICRO VAX LINK OPEN)

_,open t_e node-to-node communications
+_ (RTD720_MASTERACQUISITION)
I verify triggers
+- (CHANGE COMM SYM)

I tell scheduler what's happening

+- (RTD720 MASTER PULL DATA)
I recover the data from an RTD channel
+-WRITE BIG FILE-+-(WRITE BIG) BIG ROUTINES

I write data to I

I BIG file +-FOUND see 2
I
+-(MICRO VAX LINK CLOSE)

I clo_,J node-to-node communications

+ - (ELIMINATE BLANKS )
I
J

+-(EXIT) job is complete
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3.0 REALIZE AND INITIALIZE INTERFACE MANUAL

3,1 Purpose

Thismaintenancedocumentdescribesthesoftwareinterfacewith(1)INITIALIZE,(2)REALIZE.(3)
task-to-task communication,and (4) RTD720_DRIVERthat managesTektronix RTD720 digitizers
(RTD) using Digital EquipmentCorporation(DEC) VAX computersand DEC VLV4000
workstations

3.2 Environment

The computers, laser printers(plotting),and RTDs are installedin SNL building 12-909 at the NTS
For informationon the computer/instrumentnetwork and system hardware,see Volume 1, Section 2:
RTD VAX Network, Note thatall programswere writtenin VAX FORTRAN5.0 for DEC VMS
systems,

3.3 Functions

The functionsof theprogramsdescribedby thisdocumentaregroupedintothreefunctionalareas:
(1) programsinterfacingwithINITIALIZE andREALIZE; (2) simpleprogramsillustratingtask.to-
taskcommunication;and(3) DEC VLC400 interfaceto RTD720,

3.3.1 Interface with INITIALIZEand REALIZE

Mlcro_vax_ltnk_open

This subroutine(1) creates andopens the log file with a name formatof the node',date, andtime
(e,f_., RTD720 RMVIO 18jUN92 132421.1og)and (2)opens the commu:lication(task-to-task)
betweena VAX computeranda DEC VLC4Ot}Oworkstation.

Mlcro_vax_llnk_clos¢

This subroutine(1) closes the log file and(2) closes the communication(task-to-task)between a VAX
computerand a DEC VLC40(X)workstation.
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RTD720_masteracquisition

This subroutine handles the communication between the DEC VAX and any one of several DEC
VLC4000 workstations that have RTD720s attached to their GPIB bus. In addition, this software

concerns itself with determining which devices have acquired data.

Additional information is presented in the source code detailing how a specific RTD720 either did or
did not acquire data and how it is handled.

R TD 720_mast er set up

This subroutine is called by INITIALIZE for one RTD720 at a time. It passes data from the
Instrument Control File (ICF) to the program RTD720_slave_enable.

RTD720_master pull_data

This subrootine handles the communication between the DEC VAX and any one of several DEC
VLC4000 workstations that have RTD720s attached to their GPIB bus. In addition, this software

concerns itself with pulling only raw data for one RTD720 at a time when invoked by the program
REALIZE; and it passes information to program RTD720_slave_ pull_data.

Additional information is presented in the source code detailing how a specific RTD720 either did or
did not acquire data and how it was handled.

3.3.2 Task-to-Task Communication

The following sections illustrate task-to-task communication between programs on different nodes
(computers).

Controlling

The following source listing of a FORTRAN program illustrates the basics of task-to-task
communication between two programs, each on a different node (computer).

* Program Controlling

* This is a simple program to illustrate task-to-task
* communication.
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* The players are:

*Controlling - This program is the main driving module
* that sends messages (Arrays, Structures,
* variables) to the program SERVANT executing
* on a different node (computer). In addition,
* can receive messages back from SERVANT.

*Servant - This program receives and can send messages
*back to the program CONTROLLING

*DEMO - This the .COM that resides on the computer
*node that CONTROLLING calls

*This example is designed to send only one message to SERVANT
*and receive one message back from SERVANT.

*Opening the Task to Task (Link_lun) only occurs once in a *session.
*The same applies to the close (Link_lun)

*Messages can be sent back and forth as many times as necessary.

*Reminder: For each message sent to SERVANT from
*CONTROLLING (a write statement), there must be a
*corresponding read statement in SERVANT and vice versa.

*The messages (Arguments) passed back and forth can be
*different each time, but the corresponding write/read
*pairs between programs must be identical.

*Additional information on Task-to-Task can be found:

* -DECnet-VAX Guide 2-12
* -Networking 1-3, 1-21, 8-1, 8-16, and 8-25
* -Fortran example - Networking 8-44

integer*4 LIB$get_lun
integer*4 Status
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integer*4 Istat
integer*4 Link lun
character*20 Buffer 1

m

character*75 Buffer 2
u

character*60 File name

* Open the communication (Task to Task)
st

Status = LIB$get lun (Link_lun)

File name - P,AtV40:' "TASK = DEMO"
m

Open (Link_lun,
- file = File_name,
- status = OLD,
- IOstat = Istat,
- form = UNFORMATTED)

If (Istat .he. 0) Stop

st

* Now send a message to another Node
St

Buffer 1 =''

Buffer 1 = 'ET call home now Mom'
u

Write (*,'(Ix,a)') Buffer 1

Write (Link_lun,IOstat =Istat) Buffer_l

If (Istat .he. 0) Stop

st

* Now read a message from the another Node
st

Buffer 2 = ''
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Read (link_iun,lOstat=Istat) Buffer 2

Write (*,'(Ix,a)') Buffer 2N

* Close the communication (Task to Task)

Close (Link_lun,lOstat = lstat)

End

* Physical End of Program Source

Se_anl

The following source listing of a FORTRAN program is the servant program in the task-to-task
communication between two programs, each on a different node (computer).

Program Servant

* This is a simple program to illustrate task-to-task communication.

* Servant - This program receives and can send messages
* back to the program CONTROLLING

* This example is designed to receive only one message from CONTROLLING
* and send one message back to CONTROLLING.

* Opening the Task to Task (SYSNET lun) only occurs once in a session.
* The same applies to the close (SYSNET_Iun)
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integer*4 LIB$get_lun
integer*4 Istat
integer*4 SYSNET_Iun
character*20 Buffer 1
character*75 Buffer 2

* Open the link (Task to Task) back to the calling task

Status = LIBSget_lun (SYSNET_Iun)

Open (SYSNET_Iun,
- file= 'SYSSNET',
- status,_'old',
- IOstat_ Istat,

form = 'unformatted')

Read (SYSNET_lun,IOstat=lstat) Buffer_l

If (Istat .ne. 0) Stop

Buffer 2 -.- ''

Buffer 2 (1'57) --

- 'But Morn do I have to come home? I am still having fun ET'

Write (SYSNET_lun,lOstat---Istat) Buffer_2

If (Istat .he. 0) Stop

Close (SYSNET_lun,IOstat---Istat)

If (lstat .he. 0) Stop

END

* Physical End of Program Source
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Demo.corn

The following source listing of a DEC VAX .COM written in DEC Command Language (DCL) is
necessary to allow task-to-task communication between two programs, each on a different node
(computer).

ST This .COM file illustrates what is necessary to set up
$! task-to-task communication between two DEC VAX computers

$ run ABQVAX::UC:[rcaudelI.Task_to_Task]SERVANT

$ exit

3.3.3 DECVLC400Interfaceto RTD720

RTD720 driver

Seven major functions are performed by this program:

(1) Opens the link back to the calling host for task-to-task communication between two
computer nodes the first time the program executes.

(2) Obtains the name of the node where RTD720 is currently executing; creates and opens
the log file with a name format of the node, date, and time (e.g.,
RTD720 RMVI0_18JUN92_I3241.1og); and sets up communication to the GPIB
interface.

(3) If the request is INIT, attempts to initialize one specific RTD720 based on information
from the ICF by calling the program RTD720_slave_set-up.

(4) If the request is ACQU, finds out which RTD720 has completed data acquisition (i.e.,
an event code of 465 is found in the RTD event stack by calling
RTD720_slave_acquisition) and passes this information book to REALIZE.

(5) If the request is PULL, attempts to pull digitized data from a specific RTD by calling
the program RTD720_slave..pull_data and passing the data (if found) back to
REALIZE for BIG file construction.
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(6) if the request is PARM, passes back the PREAMBLE (data header) from the specific
RTD if the PULL function 5 was successful to REALIZE for BIG file construction.

(7) If the request is EXIT, closes the log file and closes the task-to-task communication
on its respective node.

RTD720_set_up_communication

This program (1) de-assigns the assigned channel that handles communication, the VAX's IEx

communication port, and the RTD720 programs, if it is not the first time through in this session, and
(2) sets up the necessary communication between the DEC VLC 4000 workstation/EKx
communication port attached and the RTDs. Refer to the source code for additional information.

RTD720_slave_acquisition

This subroutine handles the communication between the VLC 4000 workstation (RMV10, etc.) and
any one of several RTD720s attached to its GPIB bus. It polls each requested RTD720 address passed
to it from RTD720_master_acquisition to see if it has received an EVENT code 465. This means that
the RTD720 has completed acquiring and digitizing data.

R TD720_slave_s et_up

This program handles the communication between the DEC VLC 4000 workstation (RMVI0, etc.)
and any one of several RTDs attached to its GPIB bus. it takes information passed to it from the ICF.
This sets up an RTD for Dry Run/Shot configuration by translating the information into ASCII strings
(the language of the RTD) and sending the commands through the GPIB bus to the RTD.

RTD720_slave puU data

This program gets data from a specific RTD. The functions of this program are to retrieve data from
an RTD, if it has completed its acquisition cycle, and to retrieve the Preamble.

DEC_GPIB_QIOW_subs

This file is a collection of several subroutines used to access the DEC GPIB bus and general devices
attached to the bus, Subroutines are: (1) Initialize the GPIB, (2) Set GPIB timeout, (3) Listen, (4)
Unlisten, (5) Talk, (6) Untalk, (7) Clear, (8) Serial poll, (9) Recognize event, (10) Set event, (11)
Remote enable, (12) Write to a device, (13) Read from a device (ASCII), and (14) Read from a
device (Byte).

Sandia National Laboratories Underground Testing
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IOSB error

This standard error-handling routine formats and prints the I/O status block (IOSB) from an error
detected during a queue I/O request and wait (QIOW) request.

In addition, it calls system routine to translate the IOSB(1) code into a readable description.

The QIOW service queues an I/O request to a channel associated with a specific device, For a
complete definition, refer to the VAX/VMS System Service Reference Manual, April 1986, Software
version: 4.4, pages SYS-277 through SYS-282.

The IOSB receives the final completion status of the I/O operation. It has three fields: (1) condition
value, (2) transfer count, and (3) device-specific information.

Find node

This subroutine finds the computer node the program RTD720 is currently running by using a system
call to lib$sys_trnlog.

Convert error code

This subroutine converts an error code into a readable message using a system call to
Lib$sys_getmsg.

3.4 CommandsProcedures

The programs that interface with INITIALIZE and REALIZE are compiled and linked
differently. Refer to the section on compiling programs into INITIALIZE and
REALIZE. The programs involved are mentioned in section 5. ! of this document,
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3.4.1 Compileand Link RTD720_DriverOnly

$_
ST
ST File name: RTD720 driver cl,com
$! ...............................

$ set verify
$
$ Del RTD720 driver,exe,*
$
$ For RTD720 driver

$ For RTD720_slave_acquisition
$ For RTD720_slave...pull_data
$ For RTD720_slave_set_up
$ For RTD720_set up_communication
$_
$ Link RTD720_driver,-

RTD720_slave_acquisition,-
RTD720_slave..pull_data,-
RTD720_slave_set_up,-
RTD720 set_up_communication,-
Find_node,-
Convert_error_code,-
DEC_GPIB_QIOW subs,-
IOSB error ,-
str length

$_
$ set noverify
$! ................
$I End of .COM file
$! ................

Sandia National Laboratories Underground Testing
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3.4.2 Link RTD720_Drlver Only

$!

$! Filename:RTD720_driver_link_only.com
! ---'----------''-'--------''---''-----

$_
$ setverify
$

$ Del RTD720_driver,exe.*
$

$ LinkRTD720_driver,-
RTD720_slave_acquisition,-
RTD720_slave..pull_data,-
RTD720_slave_set_up,-
RTD720_set_up_communication,-
Find_node,-
Convert_error_code,-
DEC_GPIB_QIOW_subs,-
IOSB_error,-
str_length

$
$ set noverify

$! ................
$! End of .COM file
$! ................

3.6 RTD720_Drlver Program Call Tree

RTDZ20 DRIVER
+" F I ND.NOOE
I

+- RTD720.SE T_UP_COMMUNI CATXON
I *-INIT
I

+- lOSB ERRORI

1 1
I +- CONVERT_ERROR_CO0E
I Z
J +-TINEOUTt

! s+-UNLISTENI
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I
I +-UNTALK

i I-REI4OTE.E'ABLE

[ '+-SET_EVENT

+-RTDT_O.SLAVEACQUISlTION
.-UNLISTEN
t
!

+-IOSBERROR
i
+-UNTALK
!
I

.-$ER|AL.POLL
1
I
+-LISTEN
I
+-WRT_RTD?20
!
I
+-TALK

I I
t

.-lEk_ RTO720

+-RTD720_qLAVE_SET_UP
+-STR_LENGTH
I
I
+-UNLISTEN
1
+-IOSB_ERROR
!
t
+-UNTALK
l
+-LISTEN
I
I

+-WRTRTD720
+-RTO720_SLAVE_PULL..DATA

+'LISTEN
I
+-IOSB ERROR
t
+-WRT.RTD720
I
+.TALK
I
+-READRTD720
I
+-READRTD720_BIG
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4.0 OVERVIEW OF ANALYZE

4.1 Introduction

Starting with the DIAMOND FORTUNE test, the NTS Instrumentation Development Department
(9321) has developed a computer ,_rchitecture to acquire and process RTD720 high-speed digital data.
Within this architecture, the REALIZE program acquires data from RTD720 devices and stores it
together with the appropriate header information in a file called the BIG file. The ANALYZE
program then separates the contents of the BIG file into individual channel (or subchannel) files with
the appropriate header information. These channel (CHN) files can then be plotted using the
PRELEWD program.

4.2 Utilities

The following utility programs are used by ANALYZE to perform the functions indicated. The
sources for these routines are located in the LD:[UTILITY] directory. The object modules are
contained in UTILITY.OLB in the LD'[UTILITY] directory.

(1) PARSE_STRING.FOR -- parses the command line for the indicated qualifiers and
returns the value of the qualifier as a character string.

(2) CNV_NUM_LST_TBL.FOR -- converts a numeric list contained in a character string
to an array of integers. The number of integer values passed back in the array is
returned as the function value.

(3) CHANGE_COMM SYM.FOR -- opens and/or adds a comment line to a file used by
the RTD SCHEDULER to keep track of the status of programs INITIALIZE,
REALIZE, ANALYZE, and PRELEWD.

(4) OPEN_BIG.FOR -- opens the BIG file which is the input file to ANALYZE. See
BIG_ROUTINES.DOC for complete user description.

(5) BIG DIR.FOR -- returns a directory of channel numbers contained in the BIG file.m

See BIG_ROUTINES. DOC for complete user description.

(6) READ BIG HDR.FOR -- retrieves the header information for a channel from the

BIG file and stores the contents in a structure provided by the user. See
BIG_ROUTINES.DOC for complete user description.
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(7) READ BIG.FOR -- reads a specified number of bytes of data from the BIG file and
stores them in a user-supplied array. See BIG_ROUTINES.DOC for complete
description,

(8) CLOSE BIG.FOR -- closes the BIG file when we are done with it. See
BIG_R(_UTINES,DOC for complete description.

4.3 Data Structures/Data Base

The information needed to process the data for a given channel of information is contained in an
INGRES-type data base, The ANALYZE program does not have access to this data base, The
REALIZE program that creates the BIG file does have access to the data base and inserts the
necessary information to process the BIG file data in the header portion of the BIG file. The
structure that defines the header contents may be found in BIG_STRUCTS.DEF and
TABLE STRUCTS.DEF. TABLE STRUCTS.DEF describes the data base structure and

M w

BIG_STRUCTS.DEF defines those portions of this structure applicable to data processing. For a
description of how to use structures in VAX FORTRAN see reference 8, The header structure for
the output channel (and subchannel) files written by ANALYZE is defined in CHN_HEADER.DEF.
This structure normally includes that portion of the BIG file header applicable to plotting and other
signal processing techniques that follow ANALYZE plus certain parameters created by ANALYZE
that are not in the BIG file header.

4.4 Common Parameters

There are three common parameters that are used by ANALYZE and other programs associated with
data acquisition and processing of RTD720 data. They are'

I. RTD EXP SUB MAX -- the maximum number of RTD720 subchannels when the
run t_rpeis-Signai Dry Run.

2. RTD_LC_SUB_MAX -- the maximum RTD720 subchannels when the run type is
Laser Calibration.

3. RTD_CC_SUB_MAX -- the maximum RTD720 subchannels when the run type is
Cable Compensation.

These parameters are declared in a document called BIG STRUCTS,PRM and ANALYZE gains
access to them through an include file in BIG_STRUCTS,DEF.
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4.5 Input Parameters

Most input parameters to ANALYZE are obtained from the channel information provided in the
CHNBIG header. The user must supply the name of the BIG file on the command line.

There are two parameters which may be entered as an argument on the command line. They are

/CHANNEL=n or/CHANNEL="nl,n2,n3,etc." or/CHANNEL="nl-nn" to select one or
more specific channels in a group to be processed in this run. Note: CHANNEL may be
shortened to CH.

/SUBCHAN=n or/SUBCHAN="nl,n2,n3,etc." or/SUBCHAN="nl-nn" to select one or
more specific sub-channels on one RTD channel processed in this run. Note: SUBCHAN may
be shortened to SUB.

Definitions for command line parameters are contained in the file
ANALYZE_COMMAND_DEF.CLD which is located in LD:[ANALYZE].

4.6 Program Execution

An example of the simplest case for running ANALYZE is as follows:

$ ANALYZE RTDBIGG1011.DAT

ANALYZE will obtain the source and recorder codes from the BIG file name.

The next three commands are examples of channel selection from within tile total group in a BIG file.
The first example is for one channel, the second for several selected channels, and the last for a range
of channels.

$ ANALYZE/CHANNEL=2 RTDBIGGIO11.DAT
$ ANALYZE/CHANNEL = "3,7,12,17" RTDBIGG1011.DAT
$ ANALYZE/CHANNEL = "3-14" RTDBIGG1011.DAT

The following command shows how subchannels may be selected fi'om one specified channel.

$ ANALYZE/CHANNEL=2/SUB= 1,3 RTDBIGG1011.DAT
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4.7 Output Flies

in the data base definitions of RTD720 data channels there will always be at least one subchannel
defined, even if it includes the entire file. in the output there will always be a combined raw data file
plus a file for each subchannel. Output file designation is CHNsnnrmmm-kk.DAT for the combined
raw data and for each subcharmei. The combined raw data will be identified as subchannel "00".

In the examples above'
snn = source code
r = recordercode
mmm = channel number - decimal
kk = subchannel number - decimal

4.8 Sequence of Operation

The ANALYZE program performs its function of creating channel and sub-channel files from the
fiIG file created by the REALIZE program in the following sequence:

1. Initialize program variables.

2. Open a log file ANALYZE.LOG for informative messages and diagnostics.

3. Parse the command line for BIG file name and other processing parameters,

4. Extract source and collection point parameters from the BIG file name to use in
creating CHN file names.

5. Open the BIG file using the OPENBIG utility.

6. Write header information into the log file.

7. Get a directory of data charnels in the BIG file using the BIG_DIR utility.

8. For each data channel in the directory, perform the following sequence of operations
(unless specific channels have been selected on the command line):

a. Get the header information for the channel using the READ_BIG_HEADER
utility.

b. Read in a buffer of information from the BIG file for the channel using the
READ_BIG utility.
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c. Call the PROC RTD720 subroutine that creates the desired channel and
subcharmel files based upon data base information contained in the header.

9, Notify the RTD Scheduler that ANALYZE has completed its processing of the BIG
file.

10 Close the BIG file using the CLOSE_BIG utility,

4.9 PROC_RTD720 Sequence of Operation

When the PROC RTD720 subroutine is called, it performs the following sequence of operations for
each prescribed data channel:

1, Convert the input data from a byte array to a 16-bit integer array,

2. Obtain a list of applicable subchannels from data base information in the header.

3. Compare the number of subchannel names so obtained with the number of
subcharmels specified in the data base.

a. If these numbers do not agree, only create the "00" subchannel which contains
all the data for the channel.

4. For each subchannel defined in the data base, the following steps are performed in
order to create files based upon the boundaries defined by EXPMT_LEFT and
EXPMT_RIGHT parameters in the data base,

a, Open the designated subcharmel file.

b. Write the applicable portion of the channel information from the BIG file into
the subchannel file.

c. Write the appropriate header information at the beginning of the subchannel
file,

d, Close the subchannel file,
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4.10 Compile/Link Instructions

The ANALYZE program may be compiled using the standard FORTRAN statement described in
reference 8. To link the resulting OBJ files with the required utility routines, the command procedure
LINK_ANALYZE.COM may be used. Its contents are as follows:

$ LINK/EXE=ANALYZE ANALYZE,- LD:[UTILITY]UTILITY/LIB

4.11 Diagnostics

ANALYZE generates a file called ANALYZE.LOG. For each data channel within the BIG file,
ANALYZE displays the messages'

(1) PROCESSING RTD CHANNEL NO. xxx
(2) PROCESSING COMPLETE ON CHANNEL xxx NO SAMPLES PROCESSED: xxxxx

Between these two messages it may display discrepancies applicable to the data channel encountered
during processing,

The following is a listing of all diagnostics together with a description of the meaning. The first
diagnostic is generated in the main routine (ANALYZE). The rest are generated in PROC RTD720,

DIAGNOSTIC DISCUSSION

1. NO DATA FOR THIS CHANNEL A byte count of 0 was obtained when an
attempt was made to read from the RTDBIG
file for this memory channel.

2. COULD NOT FIND ALL RTD720 The number of subchannels in one
SUB-CHANNELS section of the data base does not agree with the

actual s,tbchannel numbers from another part
of the data base. The ANALYZE program,
therefore, cannot properly identify output
CHN files. The data base administrator
should be notified immediately if this
discrepancy occurs.

3. SELECTED SUB-CHANNEL NO. XX The subchannel selected on the command line
DOES NOT EXIST. could not be found on the list of acceptable

channels from the data base.

Sandia National Laboratories Underground Testing

4-6



Data Collection System Overview of ANALYZE

DIAGNOSTIC DISCUSSION

4, TRACE LEFT IS ZERO IN TABLES It has been established by convention that the
CHANGED TO ONE BY ANALYZE first data potnt in an array will have an index

of 1, not 0. Zero, therefore, would be out of
bounds in this convention.

5. NOTE! EXPMT RIGHT IN TABLES = The count associated with experiments in them

XX TOTAL SAMPLES = YY experiments in the data base is greater than the
number of points in the BIG file.

6. ***** DATA IN SUB-CHAN XX Data values of either 0 or 255 were observed

AT BAND EDGE in the input data file indicating that the actual
value could have been out of range.

4.12 Flint Tree

This is a primary tree starting at the programANALYZE.

ANALYZE-+-(CNV NUM LST TBL)
!
!

+-(OPENBIG)
I
!

+-(B|G DIR)
t
!

*" (READ_B! G_HDR)
l

+'(READBIG)
!
I

+'(CLOSE BIG)

.-(LIBIOATE TIME)
1
.'(LIB$SYS TRNLOG)
I
+-PARSE STRING-.-(CL|$GET VALUE)
I I

i +-(CLI$PRESENT)
.-(CHANGE_CONM_SYM)
I

+-(BAD_STATUS)
I
+-LOGANALYZE (1)--(FILE DATE)
I
+-CLI--(CLI$flET VALUE)
l
I

+-(LIB$GETJPI)

I
+- ( SEND_NETWORKMSfl)
I
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.-PROCRTDT'20...LOGANALYZEsee 1
I
+-RTDCHNOPEN
I
+-RTDSUIIOPEN
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S.0 PRELEWD MAINTENANCE INFORMATION

5.1 introduction

PRELEWD is a flrst-lookplottingprogramfor use with the NTS InstrumentationSystem suite of
codes. It readsa CHN file andgeneratesa hardcopy plot for each channelas a pan of the run
sequence.Becauseit operatesin BATCH modeduringtherunsequence,it is veryfaulttolerant.
PRELEWD can plot on a limited set of graphic terminals,and is, thereforewidely used by our
customers, it does not have any analysis capability,but there are a limited number of plot formatting
instructions availablethrough the ICF, The underlyinggraphicspackage is GRAFPAK-OKS,

The name PRELEWD,pronouncedprey-lude, andohen misspelled PRELUDE, came about in the
following way, It was necessaryto have a new name to enable users to differentiateit from PLOT,
the earlierprogram with similar goals, The programmerarrivedat "Logical ExaminationWith
Display" for the plotting portionof the code, which was easy to write. The problemarose in trying
to get a reasonabledescriptionof the file headeranddata beingpassed, The entire instrumentation
systemwasin a stateof flux -- evenexperiencedpeoplewerehavingtroublewithcodeinterfaces.
Plottingwasthe lastlink in a chain,beingforcedto wait till otherearlierlinkshadbeenforged
beforeits interfacecouldbeformalized.Becauseof thisstressfulwait, theprogrammeraddedPRE
to showthe needto knowwhatwascomingin.

6.20vervlew

This is not a maintenance manual in the sense that it lists troubleshootingprocedures,or instructions
for addingundocumentedfeatures. Maintenanceinformationis oftenob,ained from the source, which
contains comments for guidance. Thisdocument, discusses PRELEWDand the routines that perform
specific tasks.

This documentationis directedto users familiarwith plotting, the Run Time Library, and DEC's
FORTRAN, particularlyDEC's version of structuresand records. A knowledge of the hardwareis
helpful but not essential. The documentationassumes the user has read andis familiar with "Section
6.0, "Using PRELEWD, with ORAFPAKComments," in the OperatorsManual. It also assumes that
the user has run PRELEWD,

5.3 GeneralDescription

PRELEWD cannot be viewed as a single entity, because it is closely tied to SNL's NTS
InstrumentationSystem, both the hardwareandthe sohware, A change in any pan of this system
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may affect PRELEWD. it uses CHN files prepared either by PROCESS, which used BIG tiles
prepared by FETCH/DECOM, which decommed data from hardware, or by ANALYZE from BIG
files, which were prepared by REALIZE from hardware, The NTS Instrumentation System is a
sequence of programs that work, across an extensive network of special and general purpose
computers, with special hardware to record and to display short-lived phenomena captured from a
hosttle environment, The data are received by one of several types of source devices. Source devices
such as the SANDUS can record many channels of data, while other source devices can only record
one channel. These channel data are then multiplexed with data from other channels and sent to a
remote location where the data are recorded in several possible ways: in a memory ba_ (Mass
Memory, MM), on magnetic tape (High Density Digital Recorder, HDDR), or in memory on the
source device itself (RTD720). Once captured,there are several programs required, They are
FETCH, DECOM, PROCESS, and PRELEWD. FETCH demultiplexes data from the HDDR into
BIG files containing one or more channels, DECOM reformats the data from MM into BIG files
containing one or more channels, PROCESS separates these files into individual channel files called
CHN files, More recently, with the advent of newer digitizers, which have their own memory (the
RTD720 specifically), a new sequence of programs has emerged. REALIZE recovers data from the
RTD720s, and packs it into BIG files of one or more channels which ANALYZE reformats into
individual CHN files.

PRELEWD processes the CHN files, fromwhatever source, for plotting, and optionally reformats the
data into ASCII files for possible release to the user, Such files are called SRAD files, where SRAD
is the philosophy for the files, See Section 5,4,5,

5.3.1 PRELEWDProgramming Constraints

PRELEWD's main purpose is to createfirst-look hardcopy plots from an increasingvariety of
recording devices as soon as possible after an event, Because the NTS Instrumentation System is a
local area network, PRELEWD must not have limitations, other than VMS security limitations as to
where the CHN file comes from, or where output files are to go.

Secondary purposes have been assigned: They are terminal viewing of data, and creation of
secondary files in a less machine-dependent format for data transfer to others, These goals have
driven PRELEWD's development philosophy in many ways. Unless the situation is hopeless,
PRELEWD attempts to create graphic output, There is minimal interactive dialogue, none if the
command line facilities are used. Plotting options are minimal, and very little data manipulation is
allowed, The user has complete freedom in where the CHN files come from, and in where the
graphics output goes, but not in the choice of output devices,
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6.4 Suggested Reading

The following list of references is specific to the NTS InstrumentationSystem, GKS, or to
PRELEWD, it does not include referencessuchastheVAX/VMSDocumentationSet,or the
VAX/VMS FORTRAN Reference Manual, and User's Manual. It is strongly suggested that the user
readthe INCLUDE flies, because they contain extensive comments,

Usina_Pp.ELEWD,,withGILAFPAKComments - Section 6 of the Operators Manual

It contains a useful descriptionof PRELEWDand of the command line qualifiers and parameters
available, It contains a series of definitions, and talks about the symbols INCLUDE$1NCLUDE and
PRELEWD$1NCLUDEwhich allow the maintenance programmerto change to a new set of include
files without having to modify every FORTRANsource module.

Channei,Data File Format- Appendix D

This is documentation on the CHN file, with a short section on structuresand records,
Understanding the CHN file will aid in understandingboth PRELEWDand the two programs which
generate files for PRELEWD, PROCESS, and ANALYZE,

5.4.1 Structure Definition Files

While there are a number of structuresdefining files used throughoutthe NTS Instrumentation
System, only two are applicable to PRELEWD, Both of these files usually reside in the
directory_name INCLUDE$1NCLUDE,which is defined by the following'

$ DEFINE INCLUDE$1NCLUDELD:[INCLUDE] (or whereverthey are located)

The two files are listed below,

TABLE_STRUCTS.DEF is one of the important files containing structuredefinitions needed to
understandthe CHN file, it contains structure definitions for all but theCAL ,.. structures and the
CHN file header.

CHN_HEADER,DEF is the other important file for understandingCHN files, it contains CAL
structuredefinitions, and defines all the recordsused in PRELEWD,
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8,4.2 GKS Information

(]KS is an acronym for Graphics KernelSystem, and is an ISO standard, ATC's"implementation of
GKS is called GRAFPAK, and was used because tt has been certified to conformto the _tandard,
This makes it easier to include a new plotting surface in PRELEWDwithout having to write extensive
code,

GRAFPAK is the name for the s';aredlibraryof subroutinesthatcreates the graphics, and may notbe
distributedoutside the 9320 network without a valid license, GRAFPAKmust exist on any computer
on the 9320 network where PRELEWDruns, All Iogicals necessary to use GRAFPAKare defined
system wide,

(;KS PRIMER (Lucia McKay',Nova GraphicsInternational, 1984) introducesthe ideas used in GKS,
This book discusses the basicsand is not lengthy, although similar referencesmay exist that are more
recentlypublished,

ComputerGraphicsProgramming: GKS. TheGraphicsStandard(Enderle,Kansy,andPfaff;
Springer-Verlag,1987)isa guideto GKSprogrammingandthestandard,Latereditionsexist,

GRAFPAK-GKSUsersGuide(AdvancedTechnologyCenter). This is a descriptionof the
GRAFPAK-GKS packageused in PRELEWD. It contains some explanatoryinformation. It should
also be used in conjunction with the specific workstation guide for the workstation(s)intendedfor use.
These are suppliedby ATC.

GRAFPAK GKS: FORTRAN Reference Manual (AdvancedTechnology Center). This is a description
of the calls available from FORTRAN in GRAFPAK, their arguments,and meaning. GRAFPAK
calls are specially noted in the source modules, and are listed in Section 5.8,2. A GRAFPAKC
Manual is also available but no source was writtenin C,

6.4.3 INCLUDEFlies ContainingCommonBlocks

The nextgroupof files isusuallymaintainedin thedirectory_namePRELEWD$1NCLUDE,whichis

$ DEFINE PRELEWD$1NCLUDE LD:[PRELEWD](or whereverthefile is located),

" Advanced Technology Center, 22982 Mill CreekDrive, Laguna Hills, California 92653, (714)
583-9119 FAX (714) S83-9213
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CHNHEAD,CMN is the include file that defines the recordCHN to be the structure

/CHN FILE_HDR_DESC/and puts it into common CHNHEAD,

DF,CMN is the include file thatdeclares common variables needed by the sources in the file
DATA_FETCH,FOR, This group of subroutines readsthe CHN file, one block at a time, examines
the high-order nibble for an opcode, and the low-ordertwelve bits for data, It defines the common
blocks:

(a) DF_OPCODES - contains the four possible opcodes,
(b) DF_INDICES - contains the many indices and counters used,
(c) DF_LOGICALS- contains various logical variables,
(d) DF VAR. contains several indices, and other variables,
(e) DF_VARI -moreoftheabove,andablocksizedarray.

FNAME.CMN istheincludefilethatdeclarescommon variablesthataffecttheoveralllogic,
Componentsoffilenamesaredeclaredhere,

Considerthefollowingcodefragment'

integer*4l_alpha
character*I0alpha
alpha= 'O'
l_alpha= I

FORTRAN considersthelengthofalphatobe10.ThereallengthisI,ascountedbythenumberof
nonblankcharacters.PRELEWD recognizesthisandcarriesthereallengthinarelatedvariable,here
l_alpha.Thenalpha(l'l_alpha)specificallypicksouttherealpartofalpha.

Thecommon blockscreatedare'

(a) CHAR_VAR_LENI -lengthsinrealcharactersofthecharactervariables,
(b) CHAR_VAR_LEN2 -lengthsinrealcharactersofthecharactervariables,
(c) CHAR VAR I -thecharactervariables.
(d) CHAR VAR 2 -morecharactervariables,m

(e) CHAR VAR - still more charactervariables,o

(0 LUN UNITS - the !/O unit numbers,
(g) FILE_VAR - information about the CHN file,
(h) CMD_LINE - variables, some logical, connected with the command

line,
(i) OVERSIGHT - exactly what it says.
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PPLOT,CMN is the include file which declares most of the variables used to format the plot, hold
titles,determinedimensionsetc. PPLOT,CMN includesfile PPLOT.PRM,describedlater. Defaults
for manyof thesevariablesareset in moduleDEFAULT_PLOT. Most of the variablesin these
commonsaredefinedin thesourcescontainedin file BUILD.FOR. This file hasextensive
comments. It creates the commons listed as follows:

(a) CONTROL - overall plot-control variables,
(b) PLOT_LOGICAL_0 - iogicals controlling which pieces to plot,
(c) PLOT LOGICAL,I - Iogicals controlling which pieces to plot,
(d) LEGE_qDCHAR - legend variables, location and size,
(e) LEGENDA - legend variables, location and size,
(f) GRIDA -numberofgridlinesino'_chdirection,
(g) TITLE CHAR - title line.
(h) TITLES - titlelocations.
(i) X AXIS CHAR - X-axis labels.
(,j) X_AXIS -label locations
(k) Y_AXIS_CHAR - Y-axis labels.
(I) Y AXIS -label locations,
(m) RIGHT_CHAR - rightaxis labels.
(n) RIGHTA -label locations,
(o) PLOT_CHAR - characteristicsof the plot.
(p) PLOT_() - size and location of the plot surface,
(q) PLOT I - size i,.ndlocation of the plot surface,
(r) DEVICE CtiAR - stringsconnected with the plotting devices,
(s) DEVICES - characteristicsof each device,

SCALES.CMN declares variables that help dynamically scale numericalvalues to a power of 10 and
the 1/2/5 scaling used. It creates only common SCALES,

SRAD,CMN declares variables connectedwith creating the SRAD files. It creates the common block
SRAD.

UNITS.CMN declares variables which generate a proper label to go with the scaled data values. It
creates the common blocks

(a) UNITS_CHAR - strings with base units, and output units,
(b) UNITS CONV - conversion factor from existing to new units,w
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VERDATE.CMN creates no common blocks, but contains comments that list the major changes that
have occurred in PRELEWD since the last version. This file is included and listed only in the
module ENVIRONMENT. It has a good history of PRELEWD.

XTRACT.CMN declares variables that are extracted from the various header records (the XTR_...

modules) and used for the duration of the current plot. Defaults are set in DEFAULT_HEADER. It
creates the following common blocks'

(1) G_AND GC_I - variables from/GEN_DESC/and
(2) G_AND_GC_2 -/GENERAL_CHAN/structures
(3) G_AND_GC_3 - such as TEST_NAME

(4) ALL_DEVICES_I - variables common to all devices
(5) ALL_DEVICES_2 - such as Y_LABEL and PLOT_OPTION
(6) ALL DEVICES 3o m

(7) SANDUS_I - variables peculiar to the SANDUS in one of its
(8) SANDUS_2 - configurations such as PRETRIG_BYTES or
(9) SANDUS 3 - MODULE TYPEa

(10) SANDUS 4

(11) NON_SANDUS_I - variables peculiar to non-S _,NDUS devices
(12) NON SANDUS 2 - such as TRFRACT for RTD720s,m

(13) NON SANDUS 3 - NO ZERO CROSS for the Tektronix 7912s
(14) NON SANDUS 4
(15) NON SANDUS 5m

(161 TRANSFER I - variables that are obtained from other header variables,
(17) TRANSFER2 - or that were overlooked or ignored when first encountered.

5.4.4 INCLUDE Files Defining Parameters

The dynamic nature of underground testing requires that programs be flexible. It must be easy to
change dimensions as each new test comes along. This is a good reason to use FORTRAN's

parameter statement.

BIG_STRUCTS.PRM contains, among other parameters, the maximum number of subchannels
allowed for those devices with subcharmels. This file is maintained in INCLUDE$INCLUDE.

PPLOT.PRM contains parameters that defile the maximum size of most of the PPLOT arrays. Other
necessary parameters have been included ' .;re for consistency. This file is maintained in
PRELEWD$INCLUDE.
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PRELEWD COMMAND DEF.CLD is the file that defines the command line images, qualifiers, and

parameters. This file is the final authority for all qualifiers and parameters on the PRELEWD
command line. It is maintained in PRELEWD$1NCLUDE.

5.4.5 SRAD References

SRAD is an acronym for Storage, Retrieval, Analysis, and Display. The formal SNL document,
listed last, contains the information in the first document.

SRAD DATA FORMATS (Marking and Kissel; August 12, 1988) is an informal document that
describes the SRAD format available first, and which PRELEWD uses.

UFO (UnFold Operator): Default Data Format (Kissel, Marking, and Biggs; March 7,1991,
SAND91-0490) describes a more relaxed data format that has not yet been implemented.

5.5 Useful Information

5.5.1 Source, Object, and Executable Files

The source code is all written in FORTRAN, and while Run Time Library routines and System
Service Routines are used, there is only FORTRAN-level I/O. This may not be true of GRAFPAK,
but that is not important. The source code files usually contain several program modules that address
the same area. The source is compiled/NOOPT/DEBUG, and the object modules are maintained in
LEWD.OLB, an object module library created with the Librarian Utility. Because of the I/O in
PRELEWD, there may be no advantage in using the/OPTIMIZE qualifier. Thus only one object
library is necessary. This library is maintained in the directory PRELEWD$LIBRARY, and is
defined by the programmer as follows:

$ DEFINE PRELEWD$LIBRARY LD:[PRELEWD] (or directory_name where file located)

Two executable files are created from LEWD.OLB, PRELEWD.EXE, and LEWD_DEBUG.EXE;

the latter is created with the/DEBUG qualifier. The debug version of PRELEWD is for the use of
the software developers, and is invoked as follows:

$ PRELEWD/DEBUG ... (other qualifiers and parameters as required)

COMMON blocks are maintained with the source in the directory PRELEWD$INCLUDE where that

symbol is defined by the programmer as follows:

$ DEFINE PRELEWD$1NCLUDE LD:[PRELEWD] (or directory_name where file located)
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5.5.2 The XTRACT Modules

Because structure definitions and structure variable names can change, PRELEWD extracts data from
the records into its own variables whose names do not change, This means that even though each
channel description record has a variable called NUM_SUB_CHANS, which can be called out from
the record as CHN.RC.NUM SUB CHANS for the RTD720, CHN.T,NUM SUB CHANS for the
Tektronix 7912, or CHN.C,N-UM SUB CHANS for the Tektronix 7103, hav'ingthe logic to refer to
the correct variable name at each use would be awkward, instead, in the XTR... modules for each
device, there is a statement of the following form:

NUM SUB CHANS=CHN,x.NUM SUB CHANS

and further referencesuse the single variable NUM_SUB_CHANS.

5.5.3 The Variable Type

Where necessary, logical flow is device dependent, The PRELEWD integer variable TYPE carries
two pieces of information about the current CHN file. MOD(TYPE, 128) always has the primary
channel type description value (i.e,, 31 is a RTD720 channel. If the file is a calibration file
(SANDUS, or Tektronix 7912 are the only devices that have this type of CHN file) then 128 is added
to TYPE to carry that information, Thus, TYPE > 128 implies a calibration file, and
MOD(TYPE,128) gives the channel type. This is done in HEADER_READ.FOR

5.5.4 Data Conversion

Data conversion from the A/D counts to engineering units is a linear conversion

Y(engineering units) = SLOPE * Y(counts) + OFFSET,

where SLOPE and OFFSET are determined by PROCESS (for the SANDUS), by PRELEWD (for the
7912) or by the instrument (for the RTD720). SLOPE and OFFSET are in the header, or sufficient
information to calculate them is in the header. If PRELEWD cannot determine them, the plot
proceeds, but the Y axis label becomes COUNTS.

For certain gauges an additional conversion may be required. These are always specific, and the
variable PLOT OPTION has a value other than NONE, COUNTS, or LINEAR. Certain extra
conversions have been built into PRELEWD for ytterbium gauges, slifers, and Type-E and -K
thermocouples. Except for slifers, these conversions have not been used.

If a new conversion is requested, first agree with the ICF creator what its callout will be. Then
create a module to do it. This module must be integrated into the module GET ANS (in
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DATA_FETCH,FOR)based on a variablecalled IGA. IOA is generatedin module GET IGA (in
CONJECTURE,FOR), Both these modules have extensivecomments to help, butbasica_y IOA is
used in a COMPUTED OOTO.

5.5.5 Default Plot Values

The source file DEFAULTS,FOR contains two modules that set strange and very obvious default
values into plot variables, and some header variables. The purposewas twofold: first to make sure
that the variable was reset for each plot, mid second to make sure that the variable had a good value.
This is an especially useful feature when adding a new recordingdevice to PRELEWD.

5.5.6 Data Thinning

When the number of X values to be plottedexceeds the numberof rasters (pixels or ?) on the X axis
of the display surface, time is wasted doing the computationsfor moving the pen (or its equivalent)
up and down in the Y direction. An extreme example of this is certain realtimedata files with a
quarter of a million data points to be plotted on a laser printerwith a resolution of 300 rasters/inch.
In this situation there are about 80 points/raster over a 10 inch axis.

Two subroutines have been written which greatly speed up plot time for these situations. The two
subroutinesare THINN, and LOOKN. THINN is called by a user, and calls LOOKN. LOOKN does
not call any other subprograms.

THINN is called with the following nine, long word arguments:

call thinn(noi,x,y,nop,xstart,xend,xp,yp,nopr)

where

NOI is the number of equally spaced intervals into which the s_an (= XEND-
XSTART) is to be divided, Typical values are 300 dots/inch for a laser printer,or
650 for the full screen of a Tektronix4208.

X and Y are input arrays each containing NOP points. X is assumed to be ordered such that
X(I) < X(I+ 1) for I= I,NOP.

XP, and YP are output arrays each containing NOPR points. XP will be ordered such that
XP(I) < XP(I+ 1) for I= 1,NOPR. XP and YP must have dimensions at least 2*(NOI+ 1).
This restrictionon XP/YP dimensioning is a seldom-achievedupper bound on the number of
output points.
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The technique is to divide the span into NOI+ 1 intervals, and then determine the maximum and
minimum Y for all points in each interval. The three cases to be considered are

(1) The trivial case where there are 0 input points in the interval. This will cause the
most recentlyexamined input point to be moved to the output array, This seems to
work very well in PRELEWD where we normally have several input points per
interval. It continues the plot smoothly when the original data were constant across
several intervals, and the data compression software in PROCESS signaled a repeated
value. This was done for PRELEWD,and may not give the desired results for your
situation,

(2) Where there are either 1 or 2 input points in the interval, they are transferred to the
output array.

(3) The significant case is where there are more than 2 input points in the interva). Here,
(XMIN,YMIN) and (XMAX,YMAX) are determined to correspond the minimum and
maximum input Y values in the interval. If the minimum (or maximum) Y value
occurs more than once, the largest corresponding XMIN (or minimum will be used.
The two points, (XMIN,YMIN) and (XMAX,YMAX), are transferred to the output
array with care being taken to insure that XP remainsordered.

The above discu,'sion assumes that the entire X/Y array is available, and even in these days of virtual
memory, this may not be the case. When the XSTART, and XEND for the entire axis are known,
but only a subset of the X/Y values are available at one time, THINN can be used. Let f-(X(NOP)-
X(I))/(XEND_XSTART) be the fractionof the span for this subset of the total array. The call then
looks like the following:

call thinn(nint(f*real(noi)),x,y,nop,x(I),x(nop),xp,yp,nopr)

NOTE: THINN does not check to see if 2*NO! > NOP, this is left to the user. When
NOP/NOI > 100, the use of THINN is clear, and when NOP/NOI < 2, the output
arrays will be the same as the input arrays (except for some pathological data). When
NOP/NOI > 3, it may be advantageous to use TIilNN.

6.8.7 TEKTRONIX 7912 Calibration

This paragraph describes how 7912 calibration data is used in PRELEWD. The calibration is done in
PRELEWD from information in the CHN header supplied by PROCESS, information which has been
extracted from selected waveforms in the CALBIG file. Calibration of both the engineering values
and the time axis occurs if there is sufficient data. The purpose of calibration is to apply a piecewise
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linearcorrection to account for nonlinearities in both the vertical amplifier and the time base. The
module that contains most of tills is CAL_DATAPROVIDED in CONJ 7912,for.

There are two calibrations of the 7912, one which occurs about 48 hours before an event. This is
called the early calibrations and the BIG files are called T48BIG files. They are unique to 7912s.
L,:te calibrations occur about four hours prior to an event. They are known as late cals, and the big
files are CALBIG files, CALBIG files can also occur for SANDUS devices. It is the late calibration
that is used by PRgCESS to generate the data that it inserts into the file header.

The CALBIG file contains, for each channel, the following eight waveforms in the order given:

a) 1 baseline for "baseline" sine wave,
b) i baseline sine wave,
c) three DC levels,
d) two pulses, and
e) 1 experiment system baseline.

These eight waveforms are a subset of the set of 17 similar waveforrm done during the early time
calibration. The calibration values are obtained from the baseline sine wave (b, above) and the
baseline for the baseline sine wave (a, above) to calibrate the time (X or abscissa) axis, and the three
DC levels to calibrate the engineering unit (Y or ordinate) axis. These are obtained from the
CALBIG file. Data from the T48 file is not used in calibration of the 7912s, but is available to the
experimenter.

The three DC levels are recorded in algebraically increasing order. They are selected from the set of
eight DC levels in the T48 file. The logical array CAL_BRIEF (in the T7912_CHAN_DESC
structure) contains three TRUE values, where TRUE indicates that the DC level is common to both
the early and late time AUTOCAL runs. The index of the TRUE value is the index into the
CAL LEVEL (in the/T7912_CHAN_DESC/record) array which contains the engineering value
(usually voltage) for that DC level.

PROCESS determines the mean value, in counts, for each of the three DC levels. This is done in the
following manner:

(1) at every point having an upper and lower value, the mean of the upper and lower values is
computed, and

(2) the average and standard deviation of these mean values are computed.

These values are stored by PROCESS, and included in the header of the CAL file and, later in the
header of the CHN file for use by PRELEWD. They are the arrays MEAN, and SIGMA respectively
(in the/CAL 7912/record) in the same order as before.
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These three values break the 7912s vertical 0-511 count range into four areas, O-MEAN(i),
MEAN(I)-MEAN(2), MEAN(2)-MEAN(3), MEAN(3)-5i 1, A linearly interpolated correction is
applied depending on whether the data value is in the range 1, O-MEAN(2) or range 2,
MEAN(2)-511.

y_corrected = slope_in.jth_range * y recorded+ offset_injth_range

where

slope_in..jth_range = {(CAL_LEVEL(j+ 1) - CAL_LEVEL(j)}/{(MEAN(j + 1) - MEAN(j)}

offset_injth_range " CAL_LEVEL(j)- slope_injth_range * MEAN(j)

Note that extrapolation is done if the values are outside the range MEAN(I)-MEAN(3), The
correction for the upper and the lower data values are determined separately,

PROCESS also determines the mean of the baseline for baseline sine wave in the manner described
above, and using this value determines the count value of each baseline sine wave intersection with
this mean, The number of crossings is NOZERO_CROSS (in the CAL_7912 structure), and the
count value of each crossing is in the ZERO_CROSS array (in the CAL_7912 structure),

PRELEWD generates an array X_RANGE of the baseline crossing values at the start of each full
cycle, The time that a full cycle should take is the sine wave's period which can be obtained from
BASE_SINE_FREQ (in the T7912_CHAN DESC structure), The corrected sample interval in the jth
cycle is

period/number of counts in that cycle,

The uncorrected sample interval is TIME DIV/51.1,

where TIME DIV is in the/T7912 CHAN DESC/record,

The corrected time for a point in thejth interval is

t corrected = corrected_sample rate *

{current count - count at_beginning_of_interval} +

elapsed_time_to_begInnlng.,/th_interva

If the current point falls outside a full cycle, either before the first crossing, or after the last full cycle
crossing, an unmodified sample interval is used to compute the time.
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ThusPRELEWD's outputconsistsoftwoarrays,whichmay beplottedand/orwrittentoanSRAD
file, They are the following:

(a) an arrayof time values at which the samples occurred(NOTE: samples may not be evenly
spacedintime),and

(b) an array of signal amplitudevalues in engineeringunits into the 7912,

Theabove-describedcorrectionsareenabledifPLOT_OPTION (intheT7912 CHAN_DESC
structure)hasthevalueLINEAR, EvenwithPLOT_OPTION = LINEAR,theycanbedefeatedby
usingthe/CALIBRATE=NONE qualifieronthePRELEWD commandline,PRELEWD attemptsto
makethecorrectionsunless',

(a) therearefewerthen2 TRUE valuesfoundintheCAL_BRIEF array,inwhichcasesignal
amplitudecorrectionswillbeomitted,

(b) the numberof countsin anyfull cycleis lessthan0.5 or greaterthan1.25timesthe number
of countsexpectedbasedon theperiodandsamplerate.

(c) NO_ZERO_CROSSis lessthantheICF valuemin-cycles,notimebasecorrectionsaremade.

S,6 Useful Command Flies

There are several ;COM files which may be useful. Becauseof the limited disk space available,all
of themdo a PURGEbeforeexiting. Sinceobjectmodulesarein an objectlibrary,theyarenot
retained. If theuserwantsto retaina copycf somethingfor otheruses,it issuggestedthatheor she
eitherrenamethemodule,or copyit to anotherdirectory. The important.COM filesarethe
following

(I) FORLIB,COM requiresoneparameter,thefiletobecompiled,withtheresultingobject
modulesputintoLEWD.OLB. ItsthreeDCL commandsareshownbelow,

$ fortran/list/extend/nooptimize/debug'pI'
$ library/replace/insertlewd'pl'/log
$ delete *,obj','

(2) LEWD.COM usesFORLIB,COM, andrequiresoneparameter,whichistheparameter
requiredby FORLIB.COM, orthestringNONE, When FORLIB.COM isdone,orifthe
parameterwas NONE, itlinkstheGRAFPAK librarieswithLEWD,OLB creatingtwo
modulesPRELEWD.EXE, andLEWD_DEBUG.EXE, The linkcommandisgivenbelowto
show the libraries required.
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$ ltn.k/exe-prelewdlewd/ltb/tnclude,,prelewd,.
repair$1ibrary:dump/ltb,-
uttltty$1tbrary:utiltty/lib,-
sys$input/optlon
gksdir:gksflb.exe/share
sys$share:vaxcnl,exe/share

(3) ALL_PRELEWD,COMdeletestheexistingLEWD,OLB, andcreatesa newempty
LEWD.OLB, It usesDCL to findall ,FOR filesin thecurrentdirectory, it sendseachu
foundto FORLIB,COM, It isusefulwhenan INCLUDE fllechanges,or whenLEWD.OLB
becomesunreadable.

(4) BATCH.COM usesALL_PRELEWD,COMto compileall ,FOR filesin thedirectory,and
LEWD.COM to createnewexecutables.It deletesthe .OLB file, and.EXE files. It was
writtento workwith theDCL commandSUBMIT,

Assumingthat modulesBLAH,FORandCRAM.FOR havebeenchanged,the followingsequenceis
suggested:

$ @FORLIB BLAH !compileBLAH andputBLAH,OBJ intoLEWD,OLB
$ @LEWD CRAM !compileCRAM, putCRAM.OBJ intoLEWD.OLB andLINK

S.7 Source Flies, Purpose, and Contents

Therearea numberof sourcefilescontainingPRELEWDmodules,Eachsourcefile containsoneor
more source modules, usually modules with a similar goal, or thatwork with similar objects,
Changes are usuall/device oriented, and having all the modules for that device in one file is nice,

Productionsourcecode,theobject library,executables,andincludefilesarekeptin thedirectory
PRELEWD$1NCLUDE, Developmentsourcecode,itsobjectlibrary,andexecutablesaremaintained
inanotherdirectory, A distinct.CLD file mustbemaintainedin eachdirectory,

Belowis a briefdescriptionof themodule'spurpose.This is intendedto providea quickguide. The
source for each module is prefacedwith a more elaboratedescriptionof its purpose, the file(s) that
calls it, andthe file(s) it calls, The majormodulesalso contain a history of their significant changes,
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The files and the modules contained in each are as follows:

(I) PRELEWD,FORcontainsthemainprogramandothermodulesdescribedbelow.

(a) PRELEWD is themainprogram,andcontrolstheoverallflow, it hu all INCLUDE
rileslisted. It contaimtheloopoverall filescalledout in parameterpl, orp2_

(b) FOUND is =nerrorroutineusedbyeveryoneeverywhere.Seethediscussionin the
OperatorsManual.

(c) HANDLEAFILE notifiesthemonitorprogramaboutthefilebeingused,and
controls the logicforeachCHN file, It readstheheader,andsetsupall theheader.
dependentvariables.

(d) SPECIAL CONSIDERATIONS setsupforunusualDATA FETCIIcallssucha.,t
SANDUS-MUX channelsinwhicheachsuhchannelisonanewpal_e,

(2) BUILD,FOR definesall plotparametersandlocationsfor the variouspiecesof the plot, the
colors,legend,andbuildsthestaticpartsof theplot. It contain:._nl_Juleslistedbelow:

(a) BUILD_PLOT makesmanyof theGRAFPAKcalls,andconoolsthe fi)rmat of the
plot.

(b) GRID generatesa grid,

(c) LEGEND XFORM createsthetransformationthatkeepthedataoutof the legend.
Legendsareveryawkward,requiringtwo differenttransformations,onefor datawith
a timeup to thetime of the rightedgeof thelegend,andonefordatawith times
greaterthanthat,

(d) LEGEND defines the legend box andcontents. It is very device specific.

(e) RIGHTwrites the labels on the right Y axis, These labels correspondit) upperand
lower bandedge,andtocalibrationlevelswhentheyareknown.

(f) WRITE_FILEwrites title lines two throughfour, the standardlines, The first title
line is an error line, and is writtenin CONJECTURE.

(g) U2NDC convertsfromuser(data)tonormalizeddevicecoordinates,

(h) WLABEL writesalabelunderatickmark,
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(t) LAB.LENGTH determinesthelengthof a label basedonthecharactersize,andthe
numberofcharacters,

(.j) TAL setsthelengthof thetickmarksasa fractionof thecharactersize,andthe
specificaxistheyareon, It controlsthetick_ ticklabellogic,

(k) XAXIS controlsboththe topandbottomX.axisgeneration,its labels,andtickmarks,

(I) YAXIS controlsboththeleftandright Y- axisgeneration,its labelsandtickmarks.

(m) PRETTY_PLOTdefinestheplotbasicssuchascharacterheightandspacing,label
andaxis location,It setsthepositionfor all the fixedelementsof theplotexceptfor
the legend.

(n) MODIFY.XLABEL modifiestheX.axlslabelfor specialsituatiomsuchasearlyand
latecallbratiop.s.

(3) CLOSES_FORclosesGKSandtheworkstation,andcontain,_thesemt_ules:

(a) CLOSE STATION closesthecurrentworkstationwhenall CHN fileshaveheen
plotted It alsoclosestheworkstation,whichclosesthePLT file whenGROUP files
are in thecurrentPLT file. It createstheCOM file to sendtheplotfile as requested,
and iltlliatc's the SPAWN,

(b) DEACTIVATEANDCLOSE deactivatesthecurrentworkstationprior to exit from
GRAFPAK_

(c) PARSE.CLI parsestheCOM file DCL commandintoshortpieces_

(4) COMMON,FOR is a collectionof moduleswhichhaveno INCLUDE files, henceseldom
change,andcontaznsthe followingmodules'

(a) CLOSE.GKSclosesGKS,

(b) NO.DUPES eliminatesduplicatereal.valuesentriesfromanarray, Usedformultiple
baselinecalibrationmarksontherightaxis, if therecanbeduplicates,

(c) SORT_F.Msortsanarrayof realnumbers,Usedwith NODUPES,

(d) SAMUX_CAL isa dead.endmoduleforSANDUS MUX cals,
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(e) SDIO CAL is a dead.end module for SANDUS digital cals,

if') THINN cuts the numberof datapoints to matchtheresolutionof theworkstation.
SeeSection5,S,6 for furtherinformation,

(8) LOOKN workswithTHINN above, Extractsthemaximumandminimumvalues
fromanarrayof realvalues,andcanidentifythespecialcaseswherethereareO, 1,
or 2 pointsin thearray,

(h) COMMAND parsesthecommandlinefor theparameter(s)andqualifier(s),It obtains
thevaluefor pI, andp2 if pl is empty. Someof thequalifiershavea value,while
thevalueforothersis theirpresenceor absence.Defaultsaresethere. Only
qualifiersdefinedin theCLD filecanbeparsed,

(i) DETERMINE.DIMENSIONS determinesdimensionsfor thedataarrays, This is
devicedependent,withfixed.lengtharraysfor the7912s,andvariable.lengtharrays
forother devices,

(.j) ELIMINATE_BLANKS removesleadingandtrailingblanksfroma string,and
returnsthe trimmedstring,andits reallength, Seediscussionin Section5,4,3,

(k) FILE.COMPS breaksa file specificationintoitscomponents,andreturnsthose
componentsandtheirreallength.

(I) CL] parsesthecommandlinefor thevalueof aninputparameter,andreturnsthat
value,andits real length,

(m) LENGT determinesthereal lengthof a string,

(n) PARSE_STRINGparsesthecommandlinefora qualifier,andreturnsitsvalue,or a
defaultvalue,if novaluewu supplied,

(o) PARSENUMBER parsesthecommandlinefor a qualifierandreturnseithera
defaultvalue,or thecommand-linevalue,

(p) ADJUST.MAX makesfinaladjustmentsto maximumscalingonaxis, A firstcut has
beenmadeon themaximumaxisvalue. We nowwantto possiblymodifyit so that
themaximumdatavalueis lessthantheaxislimit,

(q) ADJUST MIN makesfinaladjustmentsto minimumscalingon axis, A firstcutha.,_
beenmadeon theminimumaxisvalue, Wenowwantto possiblymodifyit ,sothat
theminimumdatavalueisgreaterthanthe axislimit,
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(r) DATAMAGNITUDE determinesa scale factorwhich scales the data into a specified
range, Returns the scal= factor as the I in 10"'I.

(s) MA.I_ANNOTATEaids in majortick markannotation, It sets the number of labels
on anaxis,anddeterminestheNDC incrementbetweenmajortick marks,

(t) ORIGIN OFFSETevaluatestheaxisoffset, if any, Setstheaxisoriginat the
minimumdatavalueif therangeof thedata(max.rain)issmallcomparedto the
maximumaxisvalue,

(u) SETFILENAME modifiesan inputfile nameby replacingtheprefixwith either
PLTor SAD,

(v) LOOKS OK triestoOPEN a file to determineit' theusercanwrite in thecurrent
directory,If successful,CLOSE the fileandDELETE it,

(w) SHO ERRORprintsa stringandnotesa positionin thatstring. This moduleworks
withSPECIAL STR to putbadstringsintotheLOG file, pointingoutthenonprintin8
characterin thestring,

(x) SPECIAL STR removesnonprintingcharactersandannotatesthem,

(y) WTLENG determinesthescreenlengthof a stringin currentgraphicunits,

(z) WLIMIT determinesthesizeof thecurrentplottingsurfacein NDC units,

(aa) WAXIS drawsan axis,

(ab) YT_ONE_D is a special one-dimensionalytterbium gauge conversion,

(ac) YT HYDRO is a special two-dimensional ytterbiumgauge conversion.

(ad) TYPE_K is a special type-K thermocouple conversion which uses a fifth.degree
polynomial fit in one of two ranges, 0400 degrees, or 400.1000 degrees C.

(ae) TYPE_E is a special type E thermocoupleconversion which uses a fifth.degree
polynomial fit in one of two ranges, 0400 degrees, or 400.1000 degrees C,

(af) SLIFER is a special slifer gauge conversion from voltage to KHz, This is a linear
conversion,
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(ag) POLEVAL evaluatesa fifth.degreepolynomial,Usedinthespecialconversions
above. Containsthecoefficientsfor eachconversion,

(ah) CRACK_DIRECTORYaidsin creatinga meaningfulLOG file tag.

(at) DECODE_8_BIT EXT decodesdatafroma veryspecialSANDUS mode, This
feature, while im_emented, has never been used. It is describedin TAJgl 100 I_.HZ
Data Module Operation and Maintenance Manual, (D. Werling, SAND87-i736),

(aj) ELIMINATE DBLE TICS takesthe ' " 's off commandlinequalifierscreatedby
SUPERMON.

(5) CONJECTURE,FORcontrolsthetranslationof headerinformationintoplottnfo_tion, and
containsthemodules:

(a) CONJECTUREgeneratesthe titles thencalls the device.dependentroutinesfor
translationofheader informationinto plot information.

(b) WHAT.LABEL returnsa scaled axis label, given the base unitsanti maximum axis
value.

(c) LOR findsthe locationof andthetextfor calibration-levellabelsontheright axis.

(d) GET IGAdetermines IOA, whichcontrols thedataconversion in GET ANS. See
Section5.5.4.

(e) APPEND_ERRORstarts the first title line, and/or appendsan errorto it. This line is
formedbased on logical variablesin the record/GENERAL_CHAN/.

(6) CONJ_7912.FOR translatesheaderinformationinto plot informationfor the Tektronix7912,
andcontainsthefollowingmodules'

(a) T7912 sets the necessary variablesfor a Tektronix7912 plot. It calculatesthe sample
interval, defines variablesthat causeeither one or two graph lines on the plot,
preparesthe x. and y-axis labels, and computesthe slope andoffset for the data
conversion,

(b) T7912 CAL preparesfor a multiplepage Tektronix7912 calibrationplot. The
calibr_ion file can be either early or late. This causes differences in the numberof
graph lines per plot, and in the axis labels. Calibrationplots are always in COUNTS.
The contentsof a CAL file is described in Appendix D.
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(c) PAGEI_LABELS prepares axis labels for the first page of a multiple page 7912 cal
plot.

(d) SCOPE converts a cal level to engineering units for the right axis label.

(e) PAGE2_LABELS prepares axis labels for the second page of a multiple page 7912 cal
plot.

(f) PAGE3_LABELS prepares axis labels for the third page of a multiple page 7912 cal
plot.

(g) T7912 CAL_EARLY reads only the T48 7912 CAL file.

(h) T7912_CAL_LATE reads only the 7912 CAL file,

(i) CAL DATA PROVIDED calculates the calibrations in time and/or Y. See section
5.5.7 for further information.

(j) XTR_T extracts data from the record/T7912_CHAN_DESC/which contains channel
(device) setup information.

(k) XTR_TC extracts data from the record/CAL_7912/, which contains channel
calibration information.

(!) XTR TD controls data extraction from Tektronix 7912 records.w

(m) XTR_TS extracts data from the record/T7912_SUB_DESC/, which contains
experiment information.

(7) CONJ RTD720.FOR translates RTD720 header data into plot parameters, and contains the
following modules:

(a) RTDS sets the necessary information for a RTD720 plot. This includes determination
of the x- and y-axis span, based on the number of data points in the record, the axis
labels, and the initial and final data time, based on the start of this segment's data in
the record.

(b) RTD720 CAL is a dead-end module for nonexistent RTD720 cal files. It follows the
established format for CONJ * files.

e

(c) XTR RD directs the data extraction from the RTD720 structures.
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(d) XTR_RC extracts data from the record/RTD720_CHAN_DESC/, which contains
channel-specific setup information.

(e) XTR R_CAL extracts data from the record/CAL_RTD/, which currently contains no
important data, but is retained for future use.

(f) XTR RES extracts data from the record/RTD720 EXP SUB DESC/.m m w

(g) XTR_RLS extracts data from the structure/RTD720_LC_SUB_DESC/.

(h) XTR RCS extracts data from the structure/RTD720 CC SUB DESC/.

(i) XTR R extracts data from the structure/RTD720 DEV DESC/.

(8) CONJ_SALOG.FOR translates SANDUS ANALOG header data into plot parameters, and
contains modules'

(a) SALOG sets values for a SANDUS ANALOG plot. This includes determination of the
X- and Y-axis span, based on the number of data points in the record, the axis labels,
and the initial and final data time.

(b) SALOG_CAL sets values for a SANDUS ANALOG CAL plot. This includes
locating the cal levels in the file, and modification of the X axis to show the cal level.

(c) SANDUS converts counts into engineering units for the right label. This is
complicated by the many special conversions that occur for SANDUS ANALOG data.

(d) YLIMITS converts counts at band edge to engineering units to define the Y axis
extent.

(9) CONJ_SAMUX.FOR sets parameters for a SANDUS MUX plot. A SANDUS analog
multiplex channel has not been used recently. It contains the following modules:

(a) SAMUX set values for a SANDUS MUX plot. This includes determination of the
axis span, labels (there may be as many as 32 subchannels for each channel), and

initial and final times for each subchannel. All subchannels may be done on one plot,
or done one per page. See the MUX qualifier.

(b) SAMUX_POST prepares for the next subchannel of a SANDUS MUX plot.
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(10) CONJ_SDIG.FOR translates SANDUS digital header data, and contains only module SDIG.
There can be up to 8 digital subchanneis for each channel. Each subchannel is put on
horizontally. Subchannels are stacked vertically. Each subchannel is one bit in a channel
data byte.

(11) CONJ_T7103.FOR translates Tektronix 7103 header data into plot parameters. This type of
device was used experimentally on one event, and will probably never be used again. The
file contains modules:

(a) CCD set values for a Tektronix 7103 CCD camera plot.

(b) CCD_CAL prepares for a 7103 CAL plot.

(c) XTR C extracts data from the record/T7103 CHAN DESC/.

(d) XTR CC extracts data from the record/CAL T7103/.m

(e) XTR CD drives the data extraction for the Tektronix 7 i03.

(f) XTR CS extracts data from the record/T7103 SUB DESC/.

(12) DATA_FETCH.FOR reads a block at time, and converts the data from counts to engineering
units. It contains the following modules'

(a) DATA_FETCH initializes counters, reads all data, and initializes plotting. The
source module has extensive documentation,

(b) FIRST_DATA_POINT handles the very first data point. The first point requires
initialization for the X data value.

(c) PROCESS_ONERECORD controls the data recovery for one data record, it takes
one data record, and breaks out the opcode, handling each of the possible opcodes.

(d) UNKNOWN_OPCODE flags the presence of an unknown or bad opcode.

(e) NEW_REPEAT has logic to control the repeat factor. A repeat factor arises during
data compression only, and tells how many times the last valid data value is repeated
before tile next data value has changed by more than the compression factor. See
Appendix D.

(f) DATA VALUE initiates the conversion of data values to engineering units. In most
cases, this is a linear conversion.
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(g) PLOT ARRAY_FILLEDassumes control when data needs to be plotted, GRAFPAK
can onl-yhandle 10,000 points, When that numberof data values has been translated,
it is necessary to plot, and start collecting again. The programalso handles missing
data.

(h) SAMP RATE CHANGE handles the sample-rate switchers, There can only be a
sample-rate change from SANDUS ANALOG channels, If there is one, an error
message is generated on the last data point indicating that it is looking for a sample
rate beyond the allowed two rates. This can be ignored,

(i) FILL_GAP sets data values when there is a repeat factor,

(j) OPCODE extracts the opcode and the data from the input 1'2 word,

(k) GET ANS return: a Y value given a count value, Conversion is done based on the
variable IGA (Section 5.5,4), which is basedon the device and the value of
PLOT OPTION,

(I) GET TIME returns a time value given the time at the last data point, the samplem

interval, and the current repeat factor, Up until the GKS routines are called, time is
carried as a real*8value.

(m) RDR reads the ith block of data.

(n) DATA thins the data, if necessary, and converts the time array to real*4, The
module chooses the correct transformation if there is a legend, and calls the GKS plot
routine.

(o) MUDDLE_7912 makes a single trace from a 7912 upper and lower trace. It is a
simple mean of the two values.

(13) DEFAULTS,FOR resets commons between plots, and contains the following modules:

(a) DEFAULT_HEADER sets default values into the XTRACT commons. Some defaults
will cause fatal errors, others will just call attention to themselves.

(b) DEFAULT_PLOT sets default values into the PLOT commons,
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(14) ENVIRONMENT.FOR evaluates command line options, determines the files to be plotted,
defines global variables, and contains the following modules:

(a) ENVIRONMENT defines logical units used, determines the current date and time, the
username, the current directory name, and the current node name. It calls routines
which parse the command line. It concerns itself with items that will hold for the
entire nan.

(b) CONDITIONS determines the files to be plotted if they are specified with the pl
parameter. The module checks raw data files, and the validity of the file names,

(c) INDIRECTparses the file named in the p2 parameter, and validates the file names
given there.

(15) GET_FILE.FOR has most of the CHN file 1/O routines, and contains the following modules:

Ca) GETFILE first inquires about then opens the current data file,

(b) SORT_BY_EXP will sort the list of data files, first by experimenter name, and then
by experiment ID. See the/SORT qualifier. This is a political qualifier, never used,
but available,

(c) DELETE_FILE deletes an unavailable file from the list of files, compresses the list,
and readjusts the count. This occurs when the file cannot be opened.

(16) HEADER READ,FOR reads the first block of the current data file's header, and extracts
values from the two records/GEN_DESC/and/GENERAL CHAN/. This supplies the total
header length, which allows the remaining header blocks to be read in. This is a useful
"bootstrap" technique. This file contains only the module HEADER_READ.

(17) NICE_LIMITS.FOR adjusts tile X- and Y- axis spans to the data. It gets any offset
required, determines the number of major axis divisions, and adjusts the maximum and
minimum of each axis to make 1,2,5 scaling, It contains only one module, NICE_LIMITS,

(18) OPENS.FOR opens both GKS and the work station, and contains the following modules'

(a) OPEN_GKS opens the plotting interface GKS, and turns error checking on.

(b) OPEN_STATION sets GKS to generate plots for the requested plotting surface. This
is where the parameters for each possible plotting surface are defined (via DATA
statements). Special calls for each plotting surface are done here. This module is
very GKS specific.
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(c) INQUIRE_STATION asks the user to define the workstation, if it was not defined on
the command line, and if a BATCHjob is not currently running.

(19) SRAD.FOR contains modules that write the SRAD file (SAD---.DAT), The headers are
written with the same modules used with TABLEREAD, BIGREAD and CHNREAD (see
Section 5.8,2 and Appendix I). This file contains the following modules'

(a) SRAD CLOSE writes the final line, and closes the currentSAD file.,.m

(b) SRAD DATA writes data to the current SAD ti_

(c) SRAD_HEADER controls the writing of the header to the SAD file based on the
primary channel type.

(d) SRAD ANALOG writes the SANDUS ANALOGheader to the SAD file.

(e) SRAD_MORE controls the writing of data when > 1 piece of plot. This occurs if
there is missing data. This is usually a problem only with 7912s.

(f) SRAD 7912 writes the Tektronix 7912 header to the SAD file.

(g) SRAD_7912_MORE controls the writing of T7912 data when > 1 piece of plot.

(h) SRAD T7103 writes the T7103 header to the SAD file.

(i) SRAD_DECIDE controls which SRAD data writing module to call.

(j) SRAD_RTD720 writes the header for the RTD720 to the SAD file,

(20) XTR.FOR extracts data from the header for common structures and for SANDUS structures,
and contains the following modules:

(a) XTR G extracts data from the record/GEN DESC/. This consists of the variables
TES'I7 NAME and SOURCE NAME. -

(b) XTR GC extracts data from the record/GENERAL CHAN/. This consists of
information available to PROCESS/ANALYZE, and not available in other records.

(c) XTR_SA extracts data from the record/S_ALOG_CHAN_DESC/, which contains
information about the instrument and about the experiment.
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(d) XTR_SAC extractsdatafrom the record/CAL S_ALOG/, which is calibration
information for this channel.

(e) XTR_SAD calls XTR_SA, and XTR_SAC.

(f) XTR_SD extractsdatafromtherecord/S_DiG_CHANDESC/, whichcontains
informationabout the instrumentsetup.

(g) XTR_SDC extractsdata from thestructure/CAL_S_DIG/, which contains calibration
information available from PROCESS.

(h) XTR_SDDcalls XTR_SD, XTR_SDS, and XTR_SDC,

(i) XTR_SDSextractsdatafromtherecord/S_DIG_SUB_DESC/,whichcontains
experimentinformationabouteachsubchannel,

(,j) XTR_SM extractsdatafrom the record/S_AMUX CHAN_DESC/, which contains
instrumentsetup information.

(k) XTR SMC extractsdata from the record/CAL S AMUX/. which contains
calibration information from PROCESS.

(I) XTR_SMD calls XTR_SM, XTR SMS, and XTR_SMC.

(m) XTR_SMS extractsdata from the record/S_AMUX_SUBDESC/, which contains
experiment information for each subcharmel,

(21) XTRACT,FOR calls the appropriateextraction module for the primarychannel type, and
contains only one module, XTRACT,

5.8 ExternalModules

Two external object libraries, and one sharedlibrarysupply modules not in PRELEWD's source tries.
Note that LEWD,OLB is external to a numberof otherexecutables.
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6.8.1 Modules Needed from UTILITY.OLB

This library consists of a numberof useful, basic modules written by the staff, and readilyavailable
(see Appendix H), UTILITY,OLB is maintained in UTiLiTY$LIBRARY, which is defined as

$ DEFINE UTILITY$LIBRARY LD'[UTILITYI (or wherever the library is maintained)

(I) CHANGE_COMM_SYM enablesprogram-commandprocedurecommunicationson
onenode,

(2) CHN CHAR INT convertsnumericcharactersto anintegerinspecifiedbase,
(3) DISC-ONNEC-TNETWORK LINK disconnectsa node-to-nodecommunicationsIJnk_
(4) FILE DATE obtainsthecreationdateof theexecutablemodule.
(5) PARS'EPRESENCEgetsinformationabouta commandlineparameter,
(6) REQUEST NETWORK_LINKopensa node-to-nodecommunicationslink,
(7) SEND_NETWORK_MSG sendsashortmessageoverthenode.to-nodelink.

5.8.2 Modules Needed from DUMP.OLB

This object library contains at least one module for every nonemptystructure defined in
BIG_STRUCTS,DEF, TABLE_STRUCTS,DEF, and CHN HEADER,DEF, It is used as part of the
debugging facilities developed for the NTS instrumentation System (see Appendix I),

DUMP.OLB is maintained in REPAIR$LIBRARY,which is defined a.s

$ DEFINE REPAIR$LIBRARY LD:[REPAIR] (or wherever the library is maintained),

The following routinesare called only from the SRAD_,.. modules, and creates an ASCII dump of
the record whose structure is given in the module name after the DUMP. or DUMPI , In the case of
DUMPI, it dumps the/th record in the record array,

The following modules dump recordswhose structures are defined in TABLE_STRUCTS,DEF,

(I) DUMPI RTD CC SUB DESC
(2) DUMPI RTD EXP SUB DESC.. -- m

(3) DUMPI RTD LC SUB DESC
(4) DUMPI-TTI03 SOB DESCm w m

(5) DUMP! T7912 SUB DESC
(6) DUMP GEN DESCN

(7) DUMP RTD CHAN DESC
(8) DUMP RTD DEV DESC
(9) DUMP-S AL-OGC_ttAN DESC
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(10) DUMP T7103 CHAN DESC
(11) DUMP T7912 CHAN DESC

The following modules dump recordswhose structures aredefined in CHN_HEADER,DEF.

(1) DUMP.GENERAL_CHAN
(2) DUMP CAL 79i2
(3) DUMP CAL RTD
(4) DUMP_CAL_S_ALOG
(5) DUMP CAL T7103

5.8.3 ModulesNeededfromthe ShsredLlbrsryGKSFLB.EXE

This is the GKS library, It is suppliedunderlicense from ATC and must be available on all nodes
where PRELEWD is to be run, PRELEWDuses only a small part of the capabilities available in
GKS, GKSFLB,EXE is maintained in the directory specified by the system-wide symbol GKSDIR,

(1) GACWK - activates a workstation,
(2) GCLKS - closes GKS,
(3) GCLRWK- clears a workstation.
(4) GCLWK - closes a workstation.
(5) GDAWK - deactivates a workstation,
(6) GECLKS- initiates an emergency close of GKS.
(7) GOPKS - opens GKS,
(8) GOPWK- opens a workstation,
(9) GPL - draws a polyline,
(I0) GPREC -pack,sa datarecord,
(II) GQACWK -inquiresaboutactiveworkstations,
(12) GQCHUP -inquiresaboutthecurrentcharacterupvector,
(13) GQDSP- inquires about the workstationdisplay size,
(14) GQOPS - inquires about theGKS operating state,
(15) GQTXP - inquires about thecurrent text path,
(16) GQTXR - inquires about the current text representation,
(!7) GQTXX - inquiresabout a text string's extent,
(18) GSASF - sets aspect source flags,
(19) GSCHH - sets the character height.
(20) GSCHUP - sets the character up vector.
(21) GSCR - sets ghecolor representation,
(22) G3DS - sets the deferral state,
(23) GSELNT - selects the normalization transformation,
(24) GSPLCI - sets theline color,
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(25) OSPLI -setsa polylinebundleindex.
(26) GSPLR -setspolylinerepresentation,
(27) OSTXI -setsatextbundleindex,
(28) GSTXP -setsthetextpath.
(29) GSTXR -setstextrepresentation,
(30) GSVP- setsviewport,
(3!) GSWKVP -setswor_tationviewport,
(32) GSWKWN -setsworkstationwindow_
(33) GSWN -setsthewindow.
(34) GTX -writestext,

(35) GUESC -anunregisteredescapefromGKS (opensandclosestheTektronix4208
dialogue area)

(36) GUESC_2 -anescapefromGKS allowingapausebetweenscreenplots,
(37) GUESCO50 -anescapefromOKS allowingthePLT filetobenamed
(38) GUESCO51 -anescapefromGKS tosettheerrorseventylevel
(39) GUESCO52 -anescapeforGKS whichallowserrorchecking
(40) GUESC302 -anescapefromGK5 allowinga lookatthelastGKS error

5.9 Records and Structures

For a detaileddescriptionof theDEC's nonstandardimplementationof recordsand,structures,,see
boththeVAX FORTRANLanguageReferenceManualOrderNumberAA-DO34E-TE,dated.lun¢
1988,andtheVAX FORTRAN UserManualOrderNumberAA-D()35E.TF.datedJune198H_More
recenteditionsexist.

Iftheuserchoosesnottodelvedeeplyintorecordsandstructures,heorsheshouldthinkofa
structureasa descriptionof a collectiono! variables,a plan,anda recordasthestructure's
realizationin memory. Thestructureisthearchitect'splan,whiletherecordistheconstruction
company'sbuilding,realizingthatotherbuildingsmayhebuiltusingthesamesetof plans, The
variablesdescribedin thestructuremayheanylegalFORTRANtypeinanyorder_ in a record,the
variables are stored in structure order with no blank space, A record statement assigns a variable
nameto a structure, A structuredescriptionmaycontainrecordstatements,

tlse the variablenamedefinedin a recordstatementin muchthe samewaythatusualvariablenames
canbeused,butthenamerefersto all theelementscontainedin thatrecord,Thestructuredefined
by a recordstatementmayhedimensioned.Anindividualelementin a recordis referencedby
prefixingitsnamewiththenameof eachrecordit is a memberof, workingoutward,Thusthe
variablenameA.B.C(i),X iselementX of theith recordC in recordB in recordA, Thereisa
difference between a structureand a record, but many authors use the two words interchangeably_
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6.0.1 CHN Header 8tru©ture

The following is taken from CHN.HEADER.DEF and is the structurethatdescribes the CHN file
header.

If theoperatorunderstandsthisstructure,heor shewill haveno problemwith anyotherstructure,
The lineshavebeennumberedto helpexplainthisstructure.

Ol structure/ CHN.FILE.HDR.DESC /
02 union
03 map
04 recordt GENERAL_CHAN/ llc
05 record/ QEN.DESC / 8
06 union
O7 map
08 record/ S ALOG.CHAN.DESC / sa
OQ record/ CAL.S ALOQ i ._cal
i0 endmap
ii map
12 record/ S.DIG.CHAN_DESC / sd
13 record/ S_DIG.SUB DESC / sds(I'S.DIGSUBMAX)
14 record/ CALS DIG / sdcal
i5 endmap
16 map
17 record/ S_AMUX_CHAN DESC/ sm
18 record/ S_AMUX SUB D-ESC/ srm(I'S_AMUX_SUB.,MAX)
19 record/ CAL S_A'MUX / smcal
20 endmap
21 map
22 record/ T7912_CHAN_DESC/ t
23 record/ T7912.SUB.DESC / ts
24 record/ CAL_7912 / t_cal
25 endmap
26 map
27 record/ T7103 CHAN DESC / c

,,.,, ,e,.,

28 record/ T7103 SUB DESC / cs
29 recordi CAL 'r7103-/c calt ,m

30 endmap
3 i map
32 record/ RTD DEV DESC / r

n

33 record / RTD_CHAN_DESC / rc
34 union
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35 map
36 record/ RTDEXP.SUBDESC / rn
3"i endmap
38 map
39 record/ RTD LC SUB DESC / rim
40 endmap
41 map
42 record! RTD CC.SUB_DESC / rcs
43 endmap
44 endunion
45 record/ CAL_RTD / r.ca!
46 endmap
47 endunion
48 end map
49 map
SO byteZ(SI2,6)
51 endmap
52 endunion
53 endstructure

Note thatthisstructurehu bothvariables(Z, line50) andrecordsu elements,Someof"therecords
aredimensioned(lines13end18), Theparametersthatgive theupperhoundsof thesedimensions
are in BIG STRUCTS,PRM, ForeverySTRUCTUREthereis anEND STRUCTURE, forever),
UNION anEND UNION, andforeveryMAP an END MAP,

Startingat the right.mostindentationlevels,theUNION/END UNION of lines34.44 includesthree
MAP/END MAP groups, lines 35-3"/,38.40, and 41.43, A UNION/END UNION is similar to a
FORTRAN equivalencestatement, and the MAP/END MAP groupsdefine the elements thatare
equivalent, The recordsnamedRES, RLS, andRCS will start at the same location, and the longest
will define the space takenby this UNION/END UNION group.

Now considerthe UNION/END UNION group,lines6.47 It hu the6 MAP/END MAP groups,
lines7.10, l I-IS, 16-20,2!-25, 26-30,and31-46 Eachof these6 groupsis specificto a specific
source device, and each defines the layout of the CHN file headerfor thatsource device, Lines
31.46 define the RTD720 specific partof theheader,

Now lookattheUNION/END UNION group,lines2-52.ItcoverstwoMAP/END MAP groups,
lines3-48,and49.51,Lines4 and5 definethetworecordswhicharePHYSICALLY and
LOGICALLY firstintheheader,andinALL headers.TheMAP/END MAP groupatline49-51
definesa bytevariableZ dimensioned(5!2,6).Z andtheMAP/ENU MAP group,lines3-48,
occupythesameaddressspace.Sixisthelengthinphysicalrecordsofthelongestdeviceheader,
and512isthebytelengthofaphysicalrecord.Thisconstructionallowsthefirstphysicalrecord
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from the file to beread using an ordinarybinary file read. The variable CHN.GC.LEN HEADER in
the record GC then indicates how many more physical recordsneed to be read from this CHN file,
See module HEADERREAD for details.

The STRUCTURE/END STRUCTUREstatements, lines 1-53, complete the structure definition The
include ,"lieCHNHEAD,CMN declares this structureto be a recordnamed CHN. There may be
several record statements, each declaring this structure to have a locally unique name.

5.10 FilesCreated

FORTRAN logical units 2, and 5-10 are defined in module ENVIRONMENT. For temporaryuse,
logical unit numberscome from the RTL routines LIB$GET_LUNand LIBSFREE_LUN. LUN
values below 5 are reservedfor theoutput plot file. Currently,only the value2 is used, LUN (= 10)
is the CHN file. INLUN (= 5) is the keyboard for input if this is not a batchjob, iOUTLUN {==6)
is for the terminal, and is used if this is not a batchjob. IOUTLOG(= 7) is for the LOG file.
SRADLUN (=,9) is for the SRAD file,

8,10.1 The LOO File

A file, PRELEWD,LOG, is alwayscreated in the currentdirectory for each execution of PRELEWD.
This file is written by the moduleFOUND, which is described later. PRELEWD.LOG is the first
place to begin troubleshooting. It has an execution date/time stamp, the command line, and the name
and creation date of the .EXE file, It lists each existing file that is supplied either by parameterp l,
or p2. As each CHN file is started, a message is sent to the .LOG file, and to the screen if the job is
interactive. It tells of any unusual values found in the header, and what was done to fix the value',
the numberof data values beforeand after compression, and sent to the plotting surface. Each entry
is annotated with the originatingmodule's name.

Sandia National Laboratories Underground Testing

5-33



Data Collection System PRELEWD Maintenance Information

8.10.2 FOUND, The Error Routine

ModuleFOUND isthestandarderrorroutineusedhere,thoughnotalwaysexac'dythesameversion,
For furtherinformationon theLOG file font requiredby SLOG, seeAppendix(3. A typicalcall
mightlook like thefollowing:

....... fromCLOSE STATION .......

if( .not, istat)
1 call found(true,istat,
2 'CLOSE STATION',2,2,
3 'Tryingto spawnthe '
4 /t'string: '//cf(1:lcf),
5 Iplot_quename,3)

....... Endof code fragment.......

Explanation:A commandprocedureto printa PLT file hasbeengenerated,a_dthenecessary
LIB$SPAWNcommandexecuted,but forsomereasonit failed(istat =, ,false.), Thiscall to FOUND
indicatesthatsomethingout of theordinaryhappened,andshowsthecommandtryingto beexecuted,

Notetheuseof theconcatenationsymbol"/t" to extendthesixthargument Thesignificanceof
eachof theeightargumentsis(in order)asfollows:

(I) .true, a logicalandif ,true,thenargument2 ismeaningful.

(2) istat thestatusvaluereturnedby a systemroutine,inthiscase
LIB$SPAWN, If this argumentis meaningful,LIB$SIGNAL is
called,andthemessageisaddedto theLOG file.

(3) CLOSE STATION a stringcontainingthenameof thecallingmodule+

(4) 2 anintegerintherangei to 3 whichdefinestheerrorlevelwrittento
theLOG file, andcontrolssomemodulelogic.

1 = = > 'INFORMATIVE'
2 = = > 'NON-FATAL ERROR'
3 = = > 'FATAL ERROR'
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(5) 2 an integer in the range 1 to 17, and an index into a set of canned
messages. They are defined in the source code. in this case the
message is, "Occurred trying to use RTL routine."

(6) 'Trying...'//cf(l:lcf) the specific message about what was found, and what, if anything,
was done about it. Notice here how it includes the string cf(1 :lcf),
This argument can be any reasonable length.

(7) Iplot_que_name an integer, which may or may not be meaningful. In this case it is the
length the string piot_que name.

(8) 3 an integer value in the range of 1 to 9 which indicates the

programmer's sense of the severity of the message. 1 is usually fatal,
and 9 is usually informative. Here, the user will not get plots he

requested because the spawn failed. This value is put into the SLOG
tag. See Appendix G.

Because every error is in the log file, and each is tagged with the name of the originating program,
all the possible errors are not listed here. The DEC utility program SEARCH performs this function.

For further information on the LOG file format required by SLOG, see Appendix G.

5.10.3 The PLT File

A PLT file is created if and only if the plotting surface is chosen to be, or defaults to a printer. The
printer must be a QMS laser printer. The nnnxxxyzzz-ww.DAT of the first CHN file name

encountered in a new group is changed to PLTx.r.ryzzz-ww.DAT, and GROUP (default=4) CHN file
plots are included in that file. This occurs in the module CLOSE_STATION,

If the PLT files are queued to a printer via the command line, they are deleted after printing. If PLT

files are sent to another node and queued for printing via the command line, then the original remains
in the current director3'. In this case, for each PLTxxxyzzz.DAT file created, a PLTxxayzzz-ww.COM
file is created in the current directory that does the COPY to the new node, and queues the file for

: printing on that node. The RTL routine LIB$SPAWN (no wait) executes this command procedure.
If created, the .COM file is not deleted. An attempt is made to be sure that PRELEWD does not use
DECnet to send files to the node it is currently running on,
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5.10.4 The SRAD File

SRAD files may be requested from the command line, in which case all the CHN files processed will
have SRAD files created, or on a file-by-file basis using the logical header variable SRAD_FILE (=
.TRUE.). SRAD files are much larger than the parent CHN file, so caution is advised. If the user
must create SRAD files on a regular basis, consider using the QRAD qualifier. See Section 3.1.
SRAD files are named SADx.rayzzz-ww.DAT after the parent. A copy of the SRAD file will remain
in the current directory if the file is sent to another node. No .COM file is involved; the COPY
command is SPAWNed directly using LIB$SPAWN.

5.11 The CALL Tree

The following call tree is from the program FLINT (v 2.71), At least the first occurrence of each
routine is annotated here. Those routines that appear as (name) are external to PRELEWD. Those
with names followed by (n) are referenced later as "see n."

This is a primary tree starting at the program 'PRELEWD'

PRELEWD-+-ENVIRONMENT-+-(FILE_DATE) name and date of executable file
main who, what I

program where, when +-(LIB$GETJPI)
why )

+-FOUND (I)+-(LIB$SYS_GETMSG)
log file )
messages- +- (SEND_NETWORKMSG) Supermon responses
written I
here +-(CHANGE_C_M_SYM) RTD responses

I
i

+-(DISCONNECT_NETWORK_L INK ) Super_n
turnoff

I
I
t

+-(GOOPS) GKS close out

+-(GECLKS) GKS close out
!
I

." ( L I B$SI GNAL)

+" ( LI B$ENABLE_CTRL)

+'(EXIT) iff error was FATAL

+-(LIB$FIND FILE)m
I
I

+- (L I BSFI ND_FI LE_END)
I
I

+-FILE COMPS(2)-+-(SYS$FILESCAN)m

file )
components +-FOUND see 1

I
I
+-LENGT
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+-(LIB$SYS_TRNLOG)
I
I

+-(LIBSDATE_TIME)
I
+- COMMAND..... +-CL I "+" (CL I SGET_VALUE)

comand I 1
t the [ +- FOUNDsee 1
cracker

+-FOUND see 1
I
i

+-INDIRECT-+-SPECIAL_STR
if pz I
then +-ELIMINATE BLANKS trim
here ' teed and _raittng blanks

+-FILE_CONPS see 2
I
I

+-(STRIAJPCASE)
I
I

+-FOUND see 1

+- FI LE_CONPSsee 2
I
I
+-PARSE STRING (])-+-(CLI$GET_VALUE)

/quat_ "string" I
+-(CLISPRESENT)

+-ELIMINATE_DaLE TICS--ELIMINATE BLANKS
I changes "string" to string

+-(PARSE_PRESENCE)
I /quat ?

I +-PARSE NUMBER-+-(CNV_CHAR_INT)
, /quat_n )
i +-PARSE_STRING see 3
I

I +-(REQUEST_NETkK3RK_LINK)Supermon communications
! I
t I

I +-(CHANGE_COMM_SYM)RTD?20 communications
! I
! I

I +-CRACK_DIRECTORYto get LOG_TAGfields
I
I

+-CONDITIONS--+-(LIBSGETJPI)
batch ? I

+-FOUND see 1

I
+-(LIB$FIND_FILE)
1
t

+- FI LE_CONPS see 2
I
i

+-(LIB$FIND_FILE_END)
I

+-SORT_BY_EXP-+'HEADER_READ (4)-+-XTR_G--+'SPECIAL_STR
IFF > 20 read G and GC gets G )
files, to get fields info +-SHO ERROR
and for sort

requested
+-XTR_GC---+-SPECIAL_STR

gets GC )
info +-FOUND

+-SHO_ERROR
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e +-FOUND see I
I
i
!

+-GET.FILE (5)--FOUND sea 1
I Opens data file
+-(SORSBEGIN_SORTI The sorting stuff
I
I

+-(SORSRELEASE REC).
t
I

+-(SOR$SORT MERGE).
!
I

+-(SOR$RETURN REC).
I
+-(SOR$END_SORT).
I
I

+-FOUND see 1
!
!

' +-FILE COMPSsee 2
t

I +-DELETE FILE--FOUND see 1
J f|le requested

+-OPEN_GKS-+-(GQOPS) GKS but not found
I Open GKS I hence deleted
' +-(GOPKS) GKS from ListI

' +-(GUESC]02) GKSi

I t
l +-FOUND see 1
S
' +-(GUESC052) GKSi
I
I
+-FOUND see 1
I
I

+-HANDLE_A_FILE-+-GET_FILE see 5
Loop on I
all data +-HEADER_READsee 4
files Z

+-XTRACT-+-XTR_SAD'+-XTR_SA'+'SPEClAL_STR
extract I SANDUS I chan I
header Z ANALOG data +-FOUND see 1
data data I

+-SHO_ERROR

+-XTR_SAC-'FOUND see 1
caL data

+-XTR_SDD-+-XTR_SD-+'SPECIAL_STR
SANDUS chan 'I
DIGITAL data +-FOUND see I

data I
+-SHO_ERROR

+-XTR SDS-+-SPECIAL_STR
sub--chanl
data +-FOUND see I

+-SHO_ERROR

+-FOUND see 1
I
t

+-XTR_SDC--FOUND see 1
cat data (fataL)

+-XTR SMD-+-XTR_SH'+'SPECIAL STR
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SANDUS ) chart I
ANALOG i data +-FOUND see I
.ux I I

data i +-SHO_ERROR
+-XTR $MS-+'SPECIAL STR
I sub-- I
) channel +-FOUND see 1
I data i
I +'SHO ERROR
I
I

+-FOUND see 1
I
t

, +-XTR SMC--FOUND see 1
cat data (fataL)

+-XTR_TD-+-XTR_T-+-SPECIAL_STR
7912 I chan I

data I data ,-SHO ERROR
I I
I I

I +-FOUND see 1
, i

+'XTR TS-+-SPECIAL_STR
) sub7 I

channet+-FOUND see 1data S
t +'SHO ERROR
I
I
i

.-XTR TC--FOUND see 1
cat data

+-XTR CD-+-XTR C-+-SPEC]AL STR
71o_ Scha_I
data ) data +-FOUND see 1

z I
) +'SHO_ERROR
I
I

+'XTR CS'+'SPECIAL_STR
I.ub--l
) channet+-FouND sea 1
I !
I I
i +-SHO ERROR!
i
I

+-XTR_CC--FOUND see 1
cat data

+-XTR RD-+-XTR R-+-SPECIAL STR
RTDT20 ) devTcel

data I data +-FOUND see 1
,t I
J +'SHO ERRORI
I
I

+-XTR RC--FOUND see 1

I channel data
+'XTR RES'+'SPECIAL_STR

USE;O )
sub- +-FOUND see 1
channel t
data +-SHO_ERROR

i
I +-XTR RLS-+-SPECIAL_STR
= USE;1 (

sub- +-FOUND see 1

channel I
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I I data +-SHO_ERROR
I ! !

I !
I +-XTR RCS-+'SPECIAL STR
J w

! USE=2 1
sub-channet+-FouND see 1

! data I
+-SHO.ERROR

!
l

I +-FOUND see I

+- FI LE_CONPS see 2
Z

+-FOUND see 1
I
I

+ - ( SEND NETWORK_NSG)
I

+-(CHANGE_CONN_SYN)
I
I

+-DEFAULT_HEADER-+-(LIBSDATE_TIME)
make sure I
header stuff +-FOUND see 1
has values

+-DEFAULT_PLOT make sure plot stuff
! has valuest
+-CONJECTURE-+-FOUND see 1
convert I
header +-APPEND ERROR form plot error tlne
info to I Title tlne I
plot info +-ELININATE_BLANKS

Z
+-SALOG-+-SALOG_CAL set for CAL plot

set I
for +-FOUND see 1

SANDUSI
+-ELININATE_BLANKS
I
I

+-YLINITS given counts get
plot units!

+-YT ONE D (6)--POLEVAL see A

I Yt_erbTum conversion
+-YT HYDRO(7)--POLEVAL see A

I Ytterbium conversion
+-TYPE_K (8)-+-FOUND see 1

] Thermo- 18 couple +-POLEVAL see A
I conversion I
+-TYPE E (9)-+-FOUND see 1

Thermo- l
couple +-POLEVAL see A
conversion 5th degree

+-SLIFER polynomial
l evaluation
+-ORIGIN OFFSET

I Weird data?
t +-WHAT LABEL (1D)--FOUND see 1
I

' I Notch label to ploti
I +-LOR (11)-+-ICF (functionI

I label on I argument)1 '! right +-FOUND see I
I
l

I +-SDIG-+-FOUND see I

Sandia National Laboratories Underground Testing

5-40



Data Collection System PRELEWD Maintenance Information

totg. 1
Iplot +-SDIG CAL-'FOUNDsee 1
laet I YOuSre dead
lup +*ELIMINATE.BLANKS
s i
I +-ORIGIN OFFSET
1 z -
t +-WHAT.LABELsee 10
+-SANUX-+-SANUXCAL.*FOUNDsee 1
I NUX you*re dead

* I plot +-FOUNDsee 1
I setup

+-ELININATE BLANKS
I
* +-YLINITS1
1 +-YT ONE_Dsee 6

, l

t +.YT.HYDROsee ?

i 1 +-SANUXPOST(12)-+.ELININATE BLANKS, , 1FFo_esub- 1 -
I I channel/page +-YLINITS

! I
I !

i i .-YT_ONE_D,saw 6

, +-YT_HYDROsee ?
' i I
i 1 +-FOUNDsee 1

t I
+-ORIGIN OFFSET, I

, I +'WHATLABEL1
I +"T7_12"+" (STRSUPCASE)

Z_2 1
i plot +-ELININATE.BLANKS

, _ set- I
* up +-FOUNDsee 1
1 z

+-T7912_CAL-+._HAT_LABELsee 10I _12 cat ]

j j plot set- +-T?91Z_CALEARLYsee* up I e
, I I l I T48 flies here

i I +-T_12.CAL_LATE see C
I I 7912 cat setup
i +-LOR see 11 here
I, I

* I +-CAL.DATA_PROVIDEDsee D
' I I calibrate reel data

i +-WHAT_LABELsee 10
I !

I
+-CCD-+-CCDCAL--FOUNDsee 1
t 71031 7103 cat plot setup

* I plot+-ELININATE BLANKS

' i set'li up +-YLIHITS
' ,_ I
' I +-FOUNDsee I
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' I 1 t!

l l ..RTDI-..RTD720 CAL..FOUNDsee 1
I l RTD?20I You*re dnd

l i plot +-ELIMIMATE.ILANK,letup ,

I +'YLIMITti .
i L t "'®"°'"',
1 ,1 i, ..o.,o,.o...t
1 ! 1 ..,, ,,, ...,o
i t .-O,T,oA--,®,o...,ev,Tuet, lag for u. tn
* +'(GQOPS) OKS OETANI1 i
* *'OPEN ITATION'*'LOOKI OK
! I find'current I chlck'on pit file

I workltltton +,INQUIRE.STATION--FOUNDlie 1i and open it I whet workstation?
i * t-SET.FILE NAME(I])--FOUND lee 1i i -
; I I plot file ft(eneme
I I +.FOUNDlee t
I Z S

l ! ..(GUESCO,O)OK,c.,i., I
l Z .- (oop_)

It i .-(GUESC]02)Z
' ' +'(GACWK)l S ,t i !

S t .-,(GSDS)I 0 ,
,' t +-(GUESC051)

I ! +-(GPREC)I
' I +'(GUESC)l
' ti
' +'SRADHEADER'+'SRADANALOG'+'LOOKSOK
! I IFF iRAD SANDUS I thick'fiLe nem
I i +-SET FILE.NAMEsee 13
i flag set ANALOG .!i write file I SHADfile name
' I file header .-FOUND ill Ii
' I header 'i i

i I +-(DUMP.GEN_DESC)G dumpI l

I +-(DUMnGENERAL.CHAN)GCdumpI , I

1 1 ,' +-(DUMPS ALOGCHAN_DESC)I$A a_p -

: , +-(DUMP_CAL.SALOG)1 1 SA.CALdump
i I ' +'SHADMOREsee E
' ' MtsaTngdate?i !
t * +-SRAD 7912-+-LOOKSOK
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header ,-IIET.FtLE NANEsee 13

• ._OUNOsee 1
S
." (DUNP.OEN.DE|C)
8
• . (DUNP_GI[NERAL.CHAN)
Z
,-(DUNP T7912 CHANDE|C)
IT¢M_
• . (OUflPi.T 79! 2.SUI.DE|C)
ZTScU_
• • (OUNPCAL._)I 2)
ZTCA,,¢U_
• .IRAO 7912_1[ lee It

Nutttpte ptot tinesl
• -IRAD T?IO3"*'LOOK| OK

7'103header ,-lET F|LE.NAMEsee 13

l dump ,.FOUND see 1

1 *-(O_P GENOEIC)
i ,,m

l ,. (DUMP.GENERAL.CHAN)

*" (OUNPT7103.CHAMDE IC )
• Cdum!

8 .. ( ouNp!.T ?'IO::S.iUI01[SiC)

i I csaura." (OUNP.CALT7103)
I i CCALdump
l **SRADI_E see E
I
I

'- IRAD RTD720"4-LOOKSOK
mT07_O 1
heKler ,.SET.FILE_NANE eel 13
dump 1

..FOUNDlee 1
I
.* (DUNPGEN_DESC)
l
- (DUNPGENERAL.CHAN)

I
I

..(DUNP RTDDEVOESC)
, Rdump

.- (DUNPRTD.CHAN.DESC)
RC dump

.- (OUNPI.R TD_EXP_SUB_OE$C)
RESOJ1g

.- (DUNPI_RTD.LC_SUB.DESC)
RLS dump

o +- (DUNPI.RTD_CC.SUB_DESC)
RCSdump

+- (DUNP.CALRTD)
I R.CAL dump

+-SRAD_MORElee E

I +-BUILD_PLOT-+-(GSASF)GKSstuff

i Layout Iplot .- (GSTXR)I °
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I
*'(O|PLR) ,

**(Q|iLNT) .
S
*'WL|M|T'*'(GQO|P) OK|

l ptot 8
o surf|ce4.FOUNO aee 1

." (GI_VP) GK|I

*" (G|laO_t) .
*'PHTTY PLOT'*'(QICHH) OK|
met,*]e l
end +-WTLENQaeeQ
_s I let text bound,

,.(OQTXM) G_|
I
*.FOUNDsee 1
!
!

' *'(GITXM) GKI

+-LIGIND-*.(GIPLI) GEl
write i
Legend,-(OlTXI)OK|
if i

requlrec_.ELININATEILANK|
, I

*.WHAT.LAIEL see 10
X
*'(GICHH) Oil
!

O I
*" (GQTXX)GKS
t
.'(GPL) GgS

, l
*.(GTX) GKI
l
*.FOUNDsee I

I

+-XAXlS.*-NICE_IMITi lee Xdraw I met uri:Isper 112/5 scmtlng
x lxi|e-MOOIFY X LAIEL
tli_lill acidOf_llt end ICI|I tO lINt

* etc. *-(GITXI) QK|
!
!

+.(OiCHH) GK|
Z
.-WTLEMOsee O
I
I

+*(OTX) GKI
l +

I

+-(OIFLI) OK|

, 1
*'WAXIS (14)'*'(O|PLI) OKI
Idrew 1

) I Lines *-(GPL) GK$
I 1

+.TAL (15).+-ADJUST.MIN ill |
I do tlcs I get nice min x
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end ,.ADJUtT_,AX tee J
tings I get nice _lx x

.. (OlCmJP) QKt
t
,. (QIPL1) Oil
;
** (OPL) GK|
I
,.oglo**.(OlPLI ) GK|

t dre. tgrid *'(GPL) OK|
I
*.WLAIIL lee K

*.FOU_ tee 1

,.YAXII-,.N|CI.L|NITI tee H
dri, I
y IItti,.(G|CHUP) OXI
L,m|t[
et¢ ,.(G|TXI) OK|

1
+. [GICHH) OKI
i
._.(GIRL|) OKI
I
,.WAXll tee 14

* *'WTLENGtee G
t
*'(OTX) OKI
t
*'TAL lee 15
t
,.FOUNOsee 1

*.blli TE! l'I'Ll'*"IAHUX POI? tile 12
write I MUXIUb.ChlIYte|i
four ,.(OITXI) OKI
tltte I
tines *- (OlCHH) OK,,

z
*-WTLINGlee 0

' I
I , *'(GTX) QKi

_,'RIOHT'*'(QSPLI ) QKS
right I
exit +.(OITXI) QK$
te_tl

*" (OICHH) OKg
i
+.WTLKNOtoe O

, t
+"U]]NDC

Uler tO NOCCo_veri|o41
+.(QTX) GKll
t
+.(GPL) GKII

+. ( OlIWN) OK|
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i I*"(GI_) 9KI
s

i *. LIOINO.XFOtN'*" (9IWN) GKI

Ino_ Z

i p,o,,_ _:(osvP, ox,o t r|n| f ormit i

t ** (OIPLi ) Oil
, .O|T|Iili| Oil4IilION|
I plrtitiO_ Ohe,d lrriy for dill
*- IPIC I AL.COII IOlii? I Oil
I MUi ind IplC|i| stuff hlrl
*'OMA FITCH.*.NOI*.FOUNO See 1

fet¢_ dltl I reid dill record
ond plot !t*.FOUNO see 1

S
*.MU00LI 791|..OPCODI lie L
t mild _l;r p|ot |tnel tO 1 |the
*-FIH? DATAPOliT*i'OPCO01 ill L

, set uP first t crick t*| word
, dOll point *-GIT.ANI Itt #

I cour_tl tO _ unitl
,-UNKNOWN.OPCODIsee N

is2 word not c|ear
*'PllOClll ON[ _tCOHD.i'O#¢OOI Ill L

I PrOCeSS"_|55_ie| I Whlt'l in t*_ word
words *'DATA VALU|SOl 0

i ditlT
* ! *,NIW iIPIM lie P

I I r,w,t,
' 1 *.UNKNOWNOPCOD!lee
, t t N
, l WhOknowS?
o *.PLOT ARRAYFI LL|O ( 16)'*" IIIAD.Ol¢lOl see

!
either 10000 dOte !FF SlAt)
pOtrlti or H **OATAiti

thin and p|ot it
*" (OU|IC002) OKI
l
*" {OCLRWK)GKI
i
*" CLOI|ITAT ION"*' ( GPi| C) aKl

closework 1
lilt iOrl, *" FOUNDIll 1
doneor .,,d I
tO write file ,.(_J|iC) GKi

!
t
*'(OiCi) GKS
i
* "O|ACTI VAT| ANDCLO||'*" (6OACWK)OKI

ctom, it l
,.FOUN0 lit 1
8
*, (OOA_C)SKI
i
i
*" (GCLWK)GKi

*, (L IIS(lIET.LUN)
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*- PAIII| C:I.I.• POUNDsee 1
I split lisle cad into ptocos
,. (L IISPIIE|.LUN)
I
+"(LI I$iPAWN)
1
*,lliAD.)'91Z OATA.'POUNDsee 1
I IFF |MAD I T91i1finish chits
*.IIAD.CLOtI.,rOUND see 1

0 IFF ILIADclose lAD file

,.CLOI|.GKII.. (GCLKI) OKI
S close GKI, eL|
*- ( lIND.N| TWOIIK.HIQ)
[ teLL I*,aDt_ we ere dorm
*" (Di |CONNECT.N|TWOIIK.LINK)
I break Iluparmon communications
*" ( CHANOI,COMPSIlYM)
J TeLL liTD IlCHEOULiliN're clone
,. ( LI I$INAiLI[.CTIIL)
I |n_Ls control Y
,.(EXIT}
'*Cl AObelN"

This tse detached tree sterttrt41 it the sutDIDrotlrsmIlHO|lillOll, IlHO.|liI!Otl writes e Line pointing to on
nonprtnting chsrecter in the ortgtnlt strtng, This is e dltechld tree starting it the llut_rogrlm IIAXDUS

|ANOUI,**YT Oitl.O see 6 These ere aLL IPICIAL conver|tons
of dste beyond the Aey(¢o_ts)*li

*.YT HYOliOsee ? conversion.
i
,.TYPE i( see 8

*'TYP|.| see 9
!
!
*" ill I Fill

This tie detechsd tree itlrting it the sulpproorsmIIPECIAL.STI, IIPIC|AL STI Morkll with IlHO.|llOtl, This IS
e detichld tree |terttnll it the s_=progremXTli li CAL XTIt_Ii.CAL-.FOUNOsee 1 if et this point no cst files
IrS known, This iS I detlchN trle starting It the lut_rogrtn iCOP| plot bounds. This Is a continuation
tree sterling It the lul_roirlm POLEVAL

(A) POLKVAL..POUNDsee I

This is s continuation tree stsrttng st the s_rogrsm 'TT91Z CAL_|AIqLYe (l) T7912 CAL.|AIILY.*.PAO|I LABELS
IHCiIL LIHLI for T4O ells peel 1

J
*.FOUNDsee 1
I
t

,.PAGE;LLAIIKL| (17)..LOR aSS 11
i spoctet LibeLs for T48 cats, page 2
*.PAS|3.LAIliEL8

special |ebols for T48 cell page 3

This tll I COntinuation tree starting It the suIDIDroiremWTT912.CAL.LATEe(C) TT91;LCAL.LATE-,.PAOEl_LAIlELIlIll
sbove but normal csts

I
*-FOUNDsee 1
S
.-PAGE2 LAIIKLi see 17
t
+'PAGE]_LADKLII

Sandia National Laboratories Underground Testing

5-47



Data Collection System PRELEWD Maintenance Information

This is s continuation tree starting at the |ut_rogrlm _CAL DATA PIIOVlDED_ (D)
CAL OATA.PROVIDED.*-APPEND |RROI Kids to error title Line if bed

w cat info for data!

*- FOUND see 1

*-NO DUP|t eel level tents On right axis
1
*-|OI_T.EN mikes lure they are tn orcler

This is a continuation tre¢ starting at the subprogram '|RAD IqOtl _ (0) |RAO MOmI.'FOUND see 1. This ts a
contint_tton tree starting at the uul_rogrlm 'llIAD.)'912 NOllE° (F) ILIAD 7912__I.-FOUND see i. This is t
continuation tree starting st the subprogrlm eWTLENG' (G) WTLENG','(GQCHUP) GK|

!
t
*.FOUND see 1

i
*" (GICHUP) QK|

*" (GOTXP) QK|
z

*" (GITXP) GEl
Z
*- (GOTXX) GKI

Thtl ts | conttnultion tree lltertSng at the lubprogrlm eNIC! blNlTl' (H) NICE blMIT|-*.(_qiOlN OFFSET utlird
d|tet

*.DATA NAGNITUOE..FOUND see 1
I micro or ,Ilia?
*'_J.ANNOT"_OUNO see 1
i major and minor dtvlsionl On plot
*.ADJUIT_NIN see 1
I
,.ADJUIT.MAX ill J

This iS R ¢onttnultlon trse stirring tt the tubprogrl_ 'ADJUIT MIN _ (I) ADJUST.NIN--FOUND see 1, This til
continuition _ree stortin| It the subprogrM1 'AOJUIT.MA) _ (d) N)JUIT.NAX..FOUND see 1, This t# l
continuation tree stirring It the lUl:qDrogrem *WLAIIL _ (K) ULAIEL'**(GSTXI) GI(S

!
!

*-LAg LENGTH-. FOUND see 1
I # char I:N0sitione for label

*'ELININATE gLANKS
i

*.UTLENG see G

*" (GTX) GI(E
Z
.-rOUND see 1

This ts e contlnultion tree starting It the subprogrm, 'OPCOOE'

(L) OPCOOE-*- (L IBSEXTZV)
I

*.OECODE_a.IIIT.EXT-.(LIBIEXTZV) don't look here for help

This iS I continuation tree starting It the suk_rogram _GET AN| _

(H) GET ANS-*-FOUND see 1
!
I

*-YT.ONE.D see 6 These Ire ell special conversions
o beyond A'y*BI

*-YT.HYDRO see ?
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I
+-TYPE K see 8
I
I

+-TYPE_E see 9
I
I

+-SLIFER

This is a continuation tree starting at the sut:T)rogram °UNKNOWNOPCOOE_ iN) UNKNOWN_OPCOOE--FOUNDsee 1.
This is a continuation tree starting at the subprogram _DATA_VALUE_

(0) DATA VALUE-+-GET_TIME (18)--FOUND see 1
: gets X value at current point

+-GET ANS see H
I gets Y value at current point

+-PLOT ARRAYFILLED see 16
I either done or 10000 points

+-SAMP_RATE CHANGE(19)--FOUND see 1
need to change sample interval

This is a continuation tree starting at the subprogram _NEW_REPEAT'

(P) NEWREPEAT-+-FILL_GAP-+-GET TIME see 18
I make plotl
I took OK +-PLOT ARRAY FILLED see 16
i
I

+-SAMP RATE CHANGEsee 19

This is a continua':i_n tree starting at the subprogram _SRAD_DEC%DE_

(Q) SRAD DECtDE-+-SRAD MORE see E
I
i

+-SRAD DATA--FOUND see 1

This is a continuation tree starting at the subprogram tDATA+

(R) DATA-+-(GSPLCI) GKS

+-THINN--LOOKN
I thin the data to the workstation Limits

+-QRAD_OATA--FOUND see 1
: like SRAD only shorter and faster

+-(GSELNT) GKS

+-(GPL) GKS
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6.0 RTDTEST MAINTENANCE INFORMATION

6.1 Purpose

This maintenance document describes the RTDTEST software system that manages Tektronix

RTD720 Digitizers (RTDs) using Digital Equipment Corporation (DEC) computers and workstations.

6.2 RTDTEST Functions

The functions of the instrument control software RTDTEST allow the user to modify RDT720 setups,
modify ICFs, and indicate to the INGRES software to update the data base. RTDTEST allows
interactive control to acquire, analyze, and display (plot) dry run data at the terminal. Additional
functions RTDTEST provides are to send commands to an RTD720, obtain status information, and
calibrate the RTD720.

6.2.1 Set up the RTD from the ICF

This optior, allows the operator to set up an RTD for Dry Run/Shot Configuration based on
information residing in the INGRES data base. It accomplishes this by reading the ICF and sending
the appropriate commands (ASCII strings) to an RTD. (Refer to 6.2.2 and 6.2.3)

6.2.2 Modify the ICF

The ICF can be modified by changing the device (RTD) settings according to the options for each
function listed below.

Acquire:

a) Internal;
b) Length
c) Mode;
d) Clock;
e) Number of records; and
f) State
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Trigger:

a) Source;
b) Coupling;
c) Slope;
d) Type Level;
e) Level;
f) Type position;
g) Position; and
h) Mode

Arming can be set to:

a) External, or
b) Internal

Channel settings can be modified according to the options for each function listed below.

Channel Settings:

a) Range,
b) Offset,
c) Type offset,
d) Coupling,
e) Band-width, and
f) Channel off/on

Sub Channel:

a) Left bound, and
b) Right bound

Note: This for the first ten (1-10) subrecords in the INGRES data
base. The left and right bound are used only by PRELEWD for
plotting, and do not affect the RTD.

The ICF is used as the means to transport these changes to the INGRES data base if required. If not
transported, the changes are used only for the current RTDTEST session (See 6.2.1 and 6.2.3).
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6.2.3 Update INGRES Data Base

At the end of the current RTDTEST session and if an ICF was modified, the operator is asked if the
modified ICFs should be sent to the INGRES data base for updating, if the response is Yes, the ICFs
are copied from their present directory to an INGRES directory,

6.2.4 Acquire Data from an RTD

If an RTD has acquired data previously (acquisition cycle has completed - an Event code equal to
465), the operator can pull the data from the RTD and plot it on the terminal being used (Refer to
5,5).

6.2.5 Plot the Acquired Data to the Terminal

A two-dimensional plot of X,Y data is available if an RTD has acquired data and if that data has been
written into a temporary file. The option in Section 6,2.4 has to be done first. A graphics terminal is
required for this function.

6.2.6 Display RTD Set Up Information

This program queries a specific RTD720 for its current internal set up and displays the information
on three FMS forms. _ This program serves the same function as pressing the Utility button on the
front panel and then pressing the View button (on the left side of the front panel) three times.

6.2.7 Send Individual Manual Command to an RTD.

The operator can send a command (ASCII string) to the RTD. However, a query command, a
command with a "?", cannot be sent.

For example, the operator wants to change the number of channels available for data acquisition. If
the current channel configuration is set to one (VMODE = CHI) and the two channel configuration
is needed (VMODE = DUAL), the operator will type "VMODE DUAL" and press the return key.

Note: The only checking done is for a query "?" command.
However, if the command is typed incorrectly, it can be re-entered.

The forms are identical to those shown in The RTD720 Transient Digitizer Operator Manual
revised February 1991, pp. 3-125 through 3-126.
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6.2.8 Calibrate an RTD

The operator can calibrate a specific RTD for a) Time, b) Trigger, c) Vertical, or d) All, In
addition, the operator can set the RTD back to factory default settings.

6.2.9 Interface with CONTROL

RTDTEST is accessed through the CONTROL software. A complete description of CONTROL and
its interface is discussed in the VAX-available document, RTDTPDWN.HT, by R. J. Isidoro of SNL
Department 9321.

6.3 Program Function Descriptions

RTDTEST is a menu-driven system based on the DEC FMS, Only those responses found on the
menus (forms) will be accepted, All other responses will be shown on the terminal as an error and
give the operator infinite additional chances to respond correctly. Most menus where appropriate will
allow the operator to Quit RTDTEST.

RTDTEST_driver. This program is the main module that controls all programs (subroutines) in
RTDTEST (Refer to 6,5 Program Calling Tree),

Four major functions are performed. The program 1) obtains the name of the node where RTDTEST
is currently executing; 2) creates and opens the log file with a name format of the Node, Date,and
Time - (i.e., RTDTEST_RMVI0_lSJUN92_132421.1og); 3) controls the logic flow of the its three
subordinate programs a) initialize, b) process, and c) wrap up; and 4) closes the log file and writes
the log file name to the terminal for the operators information.

RTDTEST_initialize, This program is executed only once duringa session and performs the
following four functions: 1) obtains the user name; 2) obtains the process name; 3) sets up the Forms
Management System (FMS) and; 4) displays the WELCOME form on the terminal.

RTDTEST_Process. This program has three major functions' 1) the first time in the current session,
it calls the program "RTDTEST_node," which in turn calls the program
"RTDTEST_Get_Device_address"; 2) it displays the form MAIN on the terminal; and 3) it controls
the logic for all further processing.

This is the program that contains the major processing loop and it keeps processing until the operator
responds with a Quit,
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The following selections can be chosen by this program:

(a) Select a bus (Normally two buses are available),
(b) Select one RTD720 digitizer from the ones available,
(c) ICF Management - With this option, certain fields can be modified in value content,
(d) Calibration - with this option a specific RTD720 can be calibrated,
(e) Status information (RTD720 set up) can be viewed, and
(f) Miscellaneous Functions.

RTDTEST_wrap_up. This program is executed only once during a session and perfl_rms the
following three functions: 1) displays the END form on the terminal; 2) closes down the FMS; and
3) de-assigns the channel reference to the GPIB bus interface,

Convert_error code. This subroutine converts an error code into a readablemessage using a system
call " ' - "LibSsys getmsg

DEC_GPIB_QIOW_subs. This file is a collection of several subroutines used to access the DEC
GPIB bus and, in general, devices attached to the bus. Tile subroutines are i) Initialize the GPIB, 2)
Set GPIB timeout, 3) Listen, 4) Unlisten, 5) Talk, 6) Untalk, 7) Clear, 8) Serial poll, q) Recognize
Event, 10) Set Event, 11) Remote enable, 12)Write to a device, 13) Read from a device (ASCII),
and 14)Read from a device (Byte).

Extract_string. The purpose of this subroutine is to search an ASCII buffer for a certain string of
characters and then extract the characters following that string delimited by ',' or ';' or ' ' The
main purpose for this program is to decode queries (ASCII strings) returned from an RTD.

Findnode. The purpose of this subroutine is to find the computer node the programRTDTEST is
currently running on by using a system call to "lib$sys_trnlog"

Get_chanfrom_icf. The purpose of this subroutine is to read an ICF and copy specific channel
information from an RTD720 into a temporary structure for use by subroutines in the RTDTEST
system.

Get_device_from_icf, The purpose of this subroutine is to read an ICF and copy specific information
from an RTD720 into a temporary structure for use by subroutines in the RTDTEST system.
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Get_process, The purpose of this subroutine is to find the process name (ASCII string) using a
system call to "ltb$getjpi".

Get_subchan.from_lcf, The purpose of this subroutine is to read an ICF and copy specific
subchannel informationfrom an RTD720 into a temporarystructurefor use by subroutinesin the
RTDTEST system.

Get_User. The purpose of this subroutine is to find the user's name(ASCII string) by using a system
call to "lib$getjpi",

lOSB_e.ror, This is a standarderror handling routine to fonrmt and print the 1/O status block (IOSB)
from an error detected duringa QIOW request. In addition,this subroutinecalls the system routine
to translate the IOSB(I) code into a readabledescription,

Tile Queue I/O request and wait (QIOW) service queues an I/O request to a channel associated with a
S 'pec_ficdevice, For a complete definition, refer to the VAX/VMS System Service Reference Manual,
April 1986, Software version: 4.4, pages SYS-277 through SYS-282.

The 1/Ostatus block (IOSB) receives the final completion status of the I/G operation. It has three
fields: 1) condition value, 2) transfer count, and 3) device-specific information.

ModOry_chan_on_lCF. The purpose of this subroutine is to put modified channel information back
into the ICF (a specific channel record for a specific RTD device address).

Modtfy_device_on_lCF. The purpose of this subroutine is to put modified device information back
into the ICF (for a specific RTD device address).

ModiJ_y_subchan_onlCF. The purpose of this subroutine is to put modified subchannel information
back into the ICF (for a specific channel record and a specific RTD device address).

, Notebook, Any time the operator has an option (on a form) to make an entry into Notebook, this
program 1) displays the Notebook form on the terminal and 2) copies the comments entered by the
operator on the form and writes them to the permanent file, Notebook.fil This file can be viewed
later by using a source editor, or the file can be printed.
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Qu_ery_RTD720. This program accepts an ASCII RTD query command and sends it to the specified
RTD. Its second function is to read the response from the RTD and send the ASCII message back to
the terminal for the operator to view.

RTDTEST Get Device Address. This program has the following three functions: I) determines
which bus form is requ[red and displays that form on the terminal, 2) edits the operator response
based on which node or bus was selected, and 3) passes back the GPIB bus address for the RTD in

question (i.e,, 1, ,.,"_ ,,.,30).

RTDTEST_ICF_mod_cation. This program has the following functions: I) displays the form MOD
on the terminal; 2) allows the operator to select the record to modify, that is, device attributes or
channel/subchannel information, depending upon the "use"; 3) displays the USE form on the terminal
- i) USE = 0 means data, ii) USE = I means cable compensation, and iii) USE = 2 means laser

calibration', 4) display the SEL form on the terminal allowing the operator to picka channel for
modification and then displays the CHAN form (If a device was selected to be modified the program
displays the DEV form); 5) depending upon the selection, the following programs are called: for
device modification - Get device from ICF and Modify_device_on_lCF, for channel subchannel

modification - Get chan_from_IC-F, Mo-dify chan on_lCF and Modify_subchan_on_lCF.

RTDTEST_lCFmanagement. This program displays the form ICF on the terminal and allows the
operator to select the following functions: a) ICF Modification, b) update an RTD from the ICF, c)
plot data stored in an RTD if available, and d) make an entry to the Notebook,

RTDTEST_calibration. This program will display the CAL form on the terminal, and allow the
operator to calibrate a specific RTD by using the STANDARDIZE commands: a) Time, b) Trigger,
c) Vertical, or d) All, and SAFEGUARD (Factory Default) command.

RTDTEST_display_plot, This program generates a two-dimensional plot of X,Y data obtained from
an RTD if data was available, A graphics terminal is required for this function.

RTDTEST_manage..plot, This program performs the following functions: 1) calls
RTDTEST get_data (written by R. B, Caudeil), 2) calls RTDTEST THINN (written by P, Kaestner)
that thins (compresses) the data to fit the number of terminal rasters, and 3) calls

RTDTEST_display._plot (modified version of a plot program written by J. Lee) that displays the data
graphically on the terminal.
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RTDTEST manual command. This programdisplays the COMM form on the terminaland allows
the operator to send a command to a specific RTD. The only editing this program performs on the
command is to check for a '?' or t,uery, No queries can be done with this program,

RTDTESTNode, This program has the following functions:

(1) It displays one of several forms, depending on the node

(a) RMVI0,
(b) RMV20, or
(c) RMV30

These forms allow the operatorto choose one of twobuses (EKA0or EKAI);

(2) It calls RTDTEST bus, whichpasses back to this programthe device address _i,e,, 1,
2, or .... 30); and

(3) it passes back the GPIB port (bus) either EKA0 or EKAI.

RTDTESTj_ulI_dala, The purpose of this program is to get data from a specific RTD, The
functions of this program are to retrievedata from an RTD if it has completed its acquisition cycle
and to retrieve the Preamble,

RTDTESTset_up_RTD, This program handlesthe communicationbetween the DEC VLC 4000
Workstation (RMVI0 and others) and any one of several RTDs attached to its GPlB bus, It takes
information passed to it from the ICF, This sets up an RTD for Dry Run/Shot Configuration by
translating the information into ASCII strings (the language of the RTD) and sending the commands
through the GPIB bus to the RTD,

RTDTEST_set_upinfo, This programhas the following functions: (1) calls Query_RTD several
times to obtain status information from an RTD, (2) calls Extract_string more than one hundred
times, and (3) Prints the RTD set up information (three forms are required),

RTDTEST_set_up_communtcation. This program(1) de_assigns the assigned channel that handles
communicationthe VAX's IEx communication port and the RTDTEST programs, if it is not the first
time through in this session, and (2) sets up the necessary communicationbetween the DEC VLC
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4(XX)WorkstationtEKxcommunicationport attachedand the RTDs, Refer to the source c(vJ¢for
additionalinh_rrnation_

,'_¢ndcommandtoRTD, This progr:,,,_wendsi,ne (ASCII string) command to a specific:RTD and
no editing is done, (You get what you type_)

Str Lenxth, Sir Length,for finds the unpadd_JienBthof a _llaracterstring and returnsit as the
function value, The unpaddedlength is not necessarily the same as the length returnedby the hutlt.in
Len function, (This functionwas writtenby JonathanP, Anspach, EG&GEnergy Measurements,
lnc,, in support of Sandia National Laboratories,)

C:Table modtJled, This integer function first tests to see if it is runningon one of the ntaJesA Enn,
RMVjO,or SANmmm If not, it returnsa status value of O No furtheraction occurs

The code uses system service sYSgFILESCAN to parse FILE SPEC for the file name, which is
stored in FILENAME. It then checks directoryTABLE DIR for a file named FILE NAME_TBL
(or named FILE NAME,DAT if a SANDUS or SANDACE node is used), If there is no such file,
the routinereturnsa statusvalue of 4, No furtheraction occurs.

if FILE_NAME TBL (FILE_NAME.DAT if a SANDUS or SANDACE node is used) exists, the
routineuses run-time libraryroutineLIBgDELETESYMBOL to delete any local symbol with the
name FILENAME. Any errorreturn from LIB$DELETE SYMBOL is passed hack to the caller,

if deletion of any local symbol was successful, the clydeuses the run-time library routine
LIB$SET SYMBOL to create the global symbol FILENAME with a value of FILENAME, An
error return from LIB$SET SYMBOL is passed back to the calling program

6.4 CommendProcedures

The following two sections describe the verbatimcommand proceduresfor (!) compiling and linking
RTDTEST or (2)linking only RTDTEST
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8.4.t Compile tnd Link RTDTEST

$T

$! File name:RTDTEST compile/ink,corn

$_
$ setverify
$?
$ For Converterrorc_
$ For DEC GPIB QIOW_subs
$ For Extractstrins
$ For Plndn_e
$ For Get_chanfrom[CF
SFor GetdevicefromlCF
$ For Get process
$ For Get suhchanfrom.ICF
$ For Get_user
$ For IOSB error
$ For Modi_.chan_on_lCF
$ For Modt_ deviceon_ICF
$For ModtrysubchanonlCF
$ For Notebook

$ For Query_RTD72(}
$ For RTDTEST GetDeviceAddress
$ For RTDTEST ICF m(vJirication
$ For RTDTEST_ICF_management
$ For RTDTEST.caiihration
$ For RTDTEST driver
$ For RTDTEST display_plot
$ For RTDTEST initialize
$ For RTDTEST mist.functions
$ For RTDTEST_manageplot
$ For RTDTEST manualcommand
$ For RTDTEST node
$ For RTDTEST..process
$ For RTDTEST...pulI_data
$ For RTDTEST_set_up_RTD720
$ For RTDTEST_setup..info
$ For RTDTEST_set_up_communication
$ For RTDTESl'_wrap_up
$ For Sendcommandto RTD720
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$ For Sir length
$ For Table m_ifled
$ For Thinn
S_
$ Link RTDTEST driver,-

Converterror.c(_ie,-
DEC GPIB QiOW subs,-
Extract_trlng,-
Findn_e,-
Get chan.from.!CF,-
Get-devicefrom ICF,-

Get process,-
Get subchanfromlCF,-
Get user,.
iOSB.error,-
Modify.than.on ICF,-
Modify deviceon ICF,-
ModtP/.subchanon ICF,-
Notebook,-

Query_RTD720,-
RTDTEST Get_DeviceAddress,-
RTDTEST_ICF modiflcation,-
RTDTEST ICF management,-
RTDTEST_calibration,-
RTDTEST display_plot,-
RTDTEST initialize,-
RTDTEST misc functions,-
RTDTEST manage..plot,-
RTDTEST manualcomanand,.
RTDTEST_node,.
RTDTEST process,-
RTDTEST..puII_data,-
RTDTESTset up RTD720,-
RTDTESTset upinfo,-
RTDTEST set up communication,-
RTDTEST_wrapup,-
Sendcommandto RTD720,-

SIr_length,-
Tablemodified,-
Thinn,-
GKSEXTEND/LIB, -
sys$input/option
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gksdtr:gksflb,exe/share
sysSshare:vaxcrtl,exe/share,-
LD:[Utllitylutilityllib

$ purge *,obj

$ rename RTDTEST driverexe RTDTEST.exe
$_
$ setnoverify
$_
$! ................
$! Endof .COM file
$Y . .=,== ====_*_om =QJ*,==

6.4.2 Link Only RTDTEST

$_
$ ! .......... . ...... . ....... . ......

$! File name:RTDTEST link only,com

St
$ set verify
ST
$ Link RTDTEST driver,.

Convert error code,-
DEC_GPIB_Q/OW subs,-
Extract strnns,-
Find n_le,-w.

Get..chan_fromICF,-
Get devrice_fromICF,-
Get.process,-
Get suhchan from ICF,-
Get user,.
IOSB error,-u

Modify chanon [CF,-
Modiryder ice on .[CF,.
Modify suhchanonlCF,-
Notebook,-
Quer3' RTD720,-
RTDTEST Get Device_Address,-
RTDTEST-lCF_modification,-
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RTDTEST_ICF_management,-
RTDTEST calibration,-

RTDTEST_display_plot,-
RTDTEST initialize,-m

RTDTEST misc functions,-

RTDTEST_manage_plot,-
RTDTEST manual command,-

m

RTDTEST_node,-
RTDTEST._process,-
RTDTEST_pulI_data,-
RTDTEST_set_up_RTD720,-
RTDTEST_set_up_info,-
RTDTEST_set_up_communication -
RTDTEST_wrap_up,-
Send command to RTD720,-

Str_length,-
Table modified,-
Thinn,-
GKSEXTEND/LIB, -

sys$input/option
gksdi r: gksflb, exe/share
sys$share:vaxcrti.exe/share,-
LD:[Utility]utility/lib

$ purge *,obj
$r
$ rename RTDTEST driver,exe RTDTEST.exe
$_

$! ................
$! End of .COM file
$! ................

$ set noverify

*1

RTDTEST processing log start
............................

(*) RTDTEST_driver start 15-DEC-1992 15:49:28.93
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The logfile is' ABQVAX:'LD'[RTDTEST,LOGS]RTDTEST_RMVlO_15DEC92_154928.1og

The logfile_lun: 119

o RTDTEST initialize start 15-DEC-1992 15:49:29.31m

User is: RCAUDELL
Node is: RMV 10
Process is: RCAUDELL

RTDTEST_initial ize stop 15-DEC- 1992 15:49:30,85

o RTDTEST_process start 15-DEC-1992 15:49:30,87
You selected option: 6 - Query Set Up Info

o RTDTEST Node start 15-DEC-1992 15:49:36,68m

You selected option: 3 - Bus 11
The BUS (Port) ID passed is' EKA0:

RTDTEST_Node stop 15-DEC-1992 15:49:51.55

o RTD720 set up communication start 15-DEC-1992 15:49:51.59
The BUS (Port) ID passed is: EKA0:

The First_time_set_up is: True
The "Assign channel" is: 240
The BUS (Port) ID passed is: EKA0:
The "Assign channel" is: 240
Initialized GPIB bus to address: 0

RTD720 set up communication stop 15-DEC- 1992 15:49:51.63

o RTDTEST Get Device Address start 15-DEC-1992 15:49:51.64
m m

You selected option: A - RTD720 address 1
You selected device address: 1

RTDTEST_Get_Device_Address stop 15-DEC- 1992 15:49:55.87

o RTDTEST_set_up_infa start 15-DEC- 1992 15:49:55.88
Assign channel passed is: 240
Port ID passed is: EKAO:
Device address passed is: 1

RTDTEST_set_up_info stop 15-DEC-1992 15:50!7,15
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You selected option: 5 - Calibration

o RTDTEST calibration start 15-DEC-1992 15:50:26.77

You selected option 3 Calibrate Time

*1
o Send command to RTD720 start 15-DEC-1992 15:50:33.46

Command sent to the RTD720 is: STANDARDIZE TIME;

Send_command_t.o_RTD720 stop 15-DEC- 1992 15:50:33,48

Calibrating TIME complete PASS Press Return
You selected option 2 Previous Menu

RTDTEST calibration stop 15-DEC- 1992 15:50:49,69

You selected option: 7 - Miscellaneous Functions

o RTDTEST misc functions start 15-DEC-1992 15:51:09,29m

You selected option 2 - Previous Menu
RTDTEST_misc_functions stop 15-DEC- 1992 15'51' 14.17

You selected option: 4 - ICF Management

o RTDTEST_ICF_management start 15-DEC- 1992 15:51:20,76
You selected option: 2 - Previous Menu

RTDTEST ICF_management stop 15-D EC- 1992 15:51' 28,96

You selected option: 1 - Quit

RTDTEST._process stop 15-DEC-1992 15:51:40.88

o RTDTEST_wrap_up start 15-DEC-1992 15:51:40.88
De_assigned GPIB_channel 240

RTDTEST_wrap up stop 15-DEC-1992 15'51:43.11

(*) RTDTEST_driver stop 15-DEC-1992 15:51:43,11

RTDTEST processing log finish

*1
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6.6 ProgramCallingTree

The following pages illustrate the hierarchical RTDTEST programs relationship to each other. Calls
to get date/time, get system assigned logical unit numbers, or any Forms Management System calls
are not shown in this Tree.

*1
RTDTEST DRIVER

f
+-FIND NODEm

I
+-RTDTEST INITIALIZE

[ +-GET USER
I I
I i

I +-GET PROCESSm

+-RTDTEST PROCESS

I +-NOTEBOOK
I, I
0 +-RTDTEST NODEI
I I
I I

+-RTDTEST SET UP COMMUNICATION (A)
I I
i +-RTDTEST GET DEVICE ADDRESS

I I
+-RTDTEST ICF MANAGEMENT

+-RTDTEST ICF MODIFICATION (B)
I I
i I

+-GET DEVICE FROM ICF (C)I w _ w

f I
_' +-GET CHAN FROM ICF (D)

' II

+-RTDTEST SET UP RTD720 (E)i _ m m

' iI

I +-RTDTEST_MANAGE_PLOT (F)
II

I +-NOTEBOOK
+-RTDTEST CALIBRATIONI

I I + -NOTEBOOK
I I

I I +-SEND_COMMAND_TO_RTD720 (G)
I ! I
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I +-QUERY_RTD720 (H)
+-RTDTEST SET UP INFO

[ +-QUERY_RTD720 (H)
I I
I +-EXTRACT_STRING
I
+-RTDTEST MANUAL COMMAND

w

+-NOTEBOOK

I
+-SEND COMMAND TO RTD720 (G)

+-RTDTEST WRAP UP

I +-TABLE_MODIFIED

*1

(A)RTDTEST .SET_UP_COMMUNICATION
+-IOSB ERROR- + -CONVERT ERROR CODE
l
I

+ -TIMEOUT

I
+-UNLISTEN

I
+-UNTALK

I
+-REMOTE ENABLEm

l
+-SET EVENT,..,..

(B)RTDTEST ICF MODIFICATION
+-GETDEVICEFROMICF

- +-CLOSE TBL

I
+-OPEN TBL

f
+-READ TBL REC

+-MODIFY DEVICE L vCF

[ +-CLOSE_TBL
I I

+-OPEN TBL

i I
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I +-READ_TBL_REC
I I
I + -MODIFY_TBL REC

+.GET CHAN_FROM_ICF (D)
I
+-GET SUBCHAN FROM ICF,,,,- m m

I +-CLOSE_TBL
I I
I +-OPEN_TBL
I I
I +-READ_TBL_REC
+-MODIFY CHAN ON ICF

I +-CLOSE_TBL
I I
I +-OPEN_TBL
I I
I +-READ_TBL_REC
1 i
I +-MODIFY_TBL_REC
I
+-MODIFY SUBCHAN ON ICF

m m

+.CLOSE TBL

I
+-OPEN TBL

I
+-READ TBL REC

I
+-MODIFY TBL REC

*1

(C) GET DEVICE FROM ICF
+-CLOSE TBL

I
+-OPEN I'BL
i
I

+-READ TBL REC

(D) GET CHAN FROM ICF
+-CLOSE TBL

I
+-OPEN TBL

m
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I
+-READ TBL RECm

(E) RTDTEST SET UP RTD720
+-STR LENGTH

I
+-LISTEN

i
+-IOSB ERROR

I
+-WRT RTD720

(F) RTDTEST_MANAGE_PLOT
+ .NOTEBOOK

I
+ -RTDTEST_PULL DA T A

+-UNLISTEN

+.IOSB ERROR

+.UNTALK

+-LISTEN

+-WRT RTD720

+-TALK

+-READ RTD720

+-READ RTD720 BIG

+-QUERY_RTD720 (H)

+-EXTRACT STRING
I
I

+-THINN--LOOKN

I
+-RTDTEST DISPLAY PLOTf

+-AUTO SCALE

I
+-DEFINE XFORMS

Sandia NationalLaboratories UndergroundTesting

6-19



Data Collection System RTDTEST Maintenance information

*1

(G) SEND_COMMAND TO_RTD720
+-UNLISTEN

i
+-IOSB ERROR

I
+-UNTALK

I
+ -LISTEN

I
+-WRT RTD720

(H)QUERY RTD720
+ -LISTEN

I
+-IOSB ERROR

m

I
+.WRT RTD720

I
+ -TALK

i
+-READ RTD720

Sandia National Laboratories Underground Testing
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Instnlnl_nt C_)ntrol File fi)r
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APPENDIX A
INSTRUMENT CONTROL FILE FOR

TEKTRONIX RTD 720
DIGITIZERS

A. 1 INTRODUCTION

At the Nevada 'rest Site (NTS), Sandia National _bs (SNI,) utilizes cc,mputer contr()l from a
network of VAX and microVAX computers to perform Tektronix RTD 720 data acquisition and
recording. Each experiment fielded is accompanied by a large, software accessible w)lume of
technical (such as digitizer setup) and administrative (such as name, _)rganization, measurement)
infiwmation about the digitizer and the experiment. The rep_)si')ry for this information is an
INGRES-hased instrumentation database on VAX computer ), ,de Ni2DBM. The database
t'ormat provides a c_)nvenient method to define experiments, assign digitizers to experiments,
initially configure digitizers, and generate reports throughout the event sequence. However,
data-acquisition and reduction programs that execute on other n()des _)t'the network often require
database infi)rmation in a different fi)rmat.

Instrument Control Files (ICF) are the mechanism by which the instrumentation database,
digitizer data-acquisition systems, and data-recording and analysis systems ¢c_mmunicate with
one another, Digitizer setup information is passed to the database via the ICF. Administrative
and technical infi)rmation is passed from the database to the data recording and analysis
programs via the ICF. Each ICF is customized to the unique needs and Aefinition of a particular
digitizing/recording system. For the purposes of this document, the (iscussion will be It,hired
to the Instrument Control Files ass{)ciated with the Tektronix RTD 7£0 digitizer systems.

It should he noted that the ICF is a defined interface between the database and

data-acquisition/reduction pr()grams. There is n_)thingunique about the relationship of the ICF
to the INGRES database system. On that basis, any database scrfftwar¢:or other programmatic
effort capable of creating and reading files that meet ICF specifications could be used in place
of INGRES.
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A.2 HISTORY

Instrument Control Files (ICF) havebeenknownby a varietyof namesduringprevious field-test
events. The most prevalent namehasbeen "InstrumentationTable" and indeed,there is much
documentationin existencethatwill continueto usethisnameibr yearsto come. Directory and
file names throughout thesystem still reflect theuse of theword "table."

Historically, during the early years, the instrumentationtable di;l indeed contain all of the
"database"information for a given system. With the introductionof ti;.,,INGRES-baseddatabase
into the system and new table definitions I11, the instrumentationtable was no longer the
"database" for a given system. Definition of this new file consisted of instrument setup
information, a limited amountof administrativeinformation, andvirtually no information with
regard to cableplantmeasurements,simulation,and signal timing.

,t ttqt b I t "Beginning with the Distant Zenith event (1991), the effort to rename Instrument la le to
"Instrument Control File" began. The goal was to eliminate the word "tab!,-" from th_ file
name, becausethe word "table" in the databaseworld is a totally differet=l c ,acept than the
historical use ot' the word lbr instrumentcontrol files. As with any such effort requiring
ingrainedthoughtpatternsto change,theeffort hasmetwith limited success,andstLllhasa long
way to go before achievinguniversalacceptance.Therefore, while thisdocumentwill attempt
to carefully use the ICF concept, it is quite possible that the ICF will accidently be called by the
word "table" in oversight,

A.3 INSTRUMENT C()NTROL FILE OVERVIEW

An InstrumentControl File (ICF) consistsof a collection of recordsthat are applicable to the
type of digitizing/recording system, Thus, the ICF lbr a SANDUS system is different l'rom the
ICF fi)r an ACE (Tektronix 7912) system, and these in turn are different from the ICF for a
RTD 720 system. Lath ICF record structure is unique and defined via an "Include File" by the
name of TABI_E STRUCTS,DF.F, The ICF is implemented as a standard RMS keyed-access
indexed file containing variable length records, This file organization wits chosen [11 because
it allows both random access and true variable length records.

" l "" El: ....Cur;mtly, TABLE S I'RI C'I S.D, is sized to accommodate 40 different structure delmntions,
However, not all 40 structures are defined at this time, There are a number of embedded spare
placehoiders, and structures 35 through 40 are available for future expansion. The first four
bytes of each record structure are reserved for a numeric key that is used to index into the file.

Sandia National Laboratories lhldergrotold Testing

A-4



InstrumentCont ol I.ilc for

Data Collection System l ektn nix RTD720 Digitizers

Definition of these bytes will be discussed in greater detail in Section 4. The following
structures are currently defined:

$Lructur©Name _cord Type ExpandedDcserip)ion

STRUCT DESC I Structure
GEN D_C 2 General
STREAM DESC 3 Stream

MM_DESC 4 MassMemory
HDDR DESC 5 High Density Digital Recorder
GEAR_DESC 6 General Purpose interface Bus

(GPIB)ethen_t Amlog Recording
SOURCE DESC 7 Source
SIMULA'rOR DESC 12 Simulator
S TRIO DESC 13 SANDUS Trigger
PRI TYPE DESC 17 PrimaryType
TRIGGER-CHAN DESC 18 Trigger Channel
S_ALOG..,CHAN_DESC 19 SANDUS Analog Channel
S..DIG_CHAN_DESC 20 SANDUS Digital Channel
S DIG_SUB DESC 21 SANDUS Digital Subchannelo

S AMUX CHAN DESC 22 SANDUS Analog Multiplexer
S AMUX_SUB DESC 23 SANDUSAnalog Mux Su_hannel
T7912 CHAN DESC 24 Tek 7912 Channel
T7912_SUB_DESC 25 "rek 7912 Subchannel
T7103 C}IAN DESC 28 Tek 7103 Channel
T7103 SUB DESC 29 Tek 7103 Subchannel
RTD DEV DESC 30 Tek RTD Device
RTD CIIAN DESC 31 Tek RTD Channel
RTD EXP SUB DESC 32 'l'ekRTD Experiment Subchann¢l
RTD LC SUB DESC 33 Tek RTD l.aser Cal Subchannel
RTD CC SUB DESC 34 Tek RTD Cable Comp Subchannel

In an RTD 720 dataacquisition system consisting of three RTD 720 digitizers (devices), with
each digi'_zerconfiguredto record two channels (DUAL mode) andeach channelconfigured to
record two (time multiplexed) signals (i.e., two subchannels), the collection of ICF records
would be as follows:
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One STRUCT DESC record.

One GEN DESC record.
m

One GEAR DESC record.
u

One PRI TYPE DESC record.

Three RTD_DEV_DESC records; Experiment configuration.
(1 record per device)

Three RTD_DEV_DESC records; Laser Cal configuration.
(1 record per device)

Three RTD_DEV_DESC records; Cable Comp configuration.
(1 record per device)

Six RTD_CHAN_DESC records; Experiment configuration.
(1 record per channel,
2 records per device)

Six RTD_CHAN_DESC records; Laser Cal configuration.
(1 record per channel,
2 records per device)

Six RTD_CHAN_DESC records; Cable Comp configuration.
(1 record per channel,
2 records per device)

Six RTD_EXP_SUB DESC records; Experiment configuration; Subchannel O0
(1 record per channel,
2 records per device)

Twelve RTD_EXP_SUB_DESC records; Experiment configuration.
(1 record per subchannel,
2 records per channel,
4 records per device)
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Six RTD_LC_SUB_DESC records; Laser Cal configuration; Subchannel 00
(1 record per channel,
2 records per device)

Six RTD_LC_SUB_DESC records; Laser Cal configuration.
(typically only 1 subchannel used,
1 record per subchannel,
1 record per channel,
2 records per device)

Six RTD_CC_SUB_DESC records; Cable Comp configuration; Subchannel 00
(1 record per channel,
2 records per device)

Twelve RTD_CC SUB_DESC records; Cable Comp configuration.
(1 record per subchannel,
2 records per channel,
4 records per device)

for a total of 79 records for the system described.
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In tree form, the ICF would appear as follows'

STRUCT_DESCI I GEN_D_SC i I GE__DESC

i PRI_TYPE_DESC

I RTD_DEV DESC Device 1 Experiment Configuration I

I

RTD-CH_'_-DESC I I RTD-C_'tDESC I I i
Channel 1 -- Sub 00 Channel 2 -- Sub 00

I Device 1 Laser Calibration
RTD_DEV_DESC Configuration

l l I
Channe'f 1 -- Sub O0 Channel 2 Sub O0

RTD_DEV_DESC Device 1 Cable Compensation Configuration

I I

C_anneY 1 -- Sub O0 CEanneY 2 -- Sub o0

_ ,,

The records for Device 2 and Device 3 would duplicate those of
Device I.
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The total number of records in the ICF for a given system will vary, depending upon system
configuration. The number of devices, channels, and subchannels determines the number of
each type of record. Under the current method of operation, only the database administrator can
modify system configuration, upon direction from the Project Officer.

Subchannel 00 records are special; they direct the data analysis program to create a "CHN" file
that contains all of the data recorded for the channel. Thus, when two or more time multiplexed
signals are recorded on a given channel, the 00 CHN file will contain all of the signals, and a
plot of this file will display all signals in time relationship, This is in contrast to the CHN files
for the individual subchannels, which will contain only those data associated with the subchannel
signal.

TABLE STRUCTS.DEF continues to evolve from event to event. Historically, it has been
reworked and customized for each UGT event. This accepted practice is necessary to
accommodate the changing needs of events, experiments, and measurement techniques.

A complete listing of TABLE_STRUCTS.DEF for the Hunters Trophy event is included at the
end of this Appendix.

Instrument Control Files follow a traditional naming convention established a number of years
ago. An ICF for SANDUS 505 will be named "SAN505.TBL". An ICF for ACE 21 with
Tektronix 7912 digitizers will be named "ACE21T12.TBL". And last, but not least, an ICF for
RMV 11 with Tektronix RTD 720 digitizers will be named "RMV11R20.TBL".

A.4 STRUCTURE DETAIL

A.4.1 RecoJrd Type 1 /STRUCT_DESC/

This record is used to keep an internal description of the control file within the control file itself.
It will normally only be used by the control file access routines.

The structure record number (struct_rec num, bytes 1 and 2) are set to 0 for STRUCT_DESC,
with record type (struct_rec type, byte 3) set to I. Byte 4 is an unused dummy field, set to 0.
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integer*2 struct_rec num
byte struct_rec_type
byte dummy

Currently, the structure is defined with space allocated to store up to 40 different record
structure names; each name can be up to 24 characters long. This is followed by space to store
the length in bytes of the 40 preceding named structures (in the same order). The actual number
of record structures defined within TABLE_STRUCTS.DEF appears next.

character*24 rec_name(40)
integer*4 rec_len(40)
integer*4 tot_structs

The last field is allocated for the date/time of the last revision.

character*24 last edit

There is always one, and only one, of this record type in every control file.

A.4,2 Record Type 2 /GEN_DESC/

This record is used to convey general information about the UGT event, software, and
characteristics of the data source.

The structure record number (gen_rec_num, bytes 1 and 2) are set to 0 for GEN_DESC, with
record type (gen_rec_type, byte 3) set to 2. Byte 4 is an unused dummy field, set to 0.

integer*2 gen_rec_num
byte gen_rec_type
byte dummy

The are eleven fields available for general intbrmation. A number of these fields are not
applicable to RTD 720 type digitizers, but are included for standardization.

Space has been allocated to designate the test name (UGT event), up to a maximum of 24
alphanumeric characters. For example, the letters "Hunters Trophy" were used for the Hunters
Trophy event. This is followed by an alphanumeric test number of up to eight characters, which
is available to identify software applicable to the UGT. Sixteen characters are available to
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identify the name of the data collection source. For Hunters Trophy names like "RMV 11",
"RMV 12" were used. Four characters are available for the source code. For Hunters Trophy
the code "R11" accompanied the source name RMV 11, "RI2" accompanied the source name
RMV 12.

character*24 test name
character*8 test number
character*16 source name
character*4 source code

The following fields are not applicable to RTD 720 digitizers and are defaulted to zero.

integer*4 num_streams
integer*4 reftrig
integer*4 ref_trig_tol
integer*4 hddr_offset
integer*4 mm offset
real*4 sec_per_bit

The last field is allocated for the date/time of the last revision.

character*24 last edit

There is always one, and only one, of this record type in every control file.

A.4.3 Record Type 6 /GEAR DESC/

This record is used to describe the GEAR data collection system. The structure record number
(struct_rec num, bytes 1 and 2) are set to 0 tbr GEAR_DESC, with record type
(struct rec_type, byte 3) set to 6. Byte 4 is an unused dummy field, set to 0.

integer*2 struct rec num
byte struct_rec_type
byte dummy

The only field currently in use in this record is the collection point node name. For the Hunters
Trophy event, the name used was "GEAR 10".
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character*16 col name

The remaining character fields are filled with nulls, and the integer fields are defaulted to
zeroes. These fields are provided for future expansion.

character* 16 ether_.port(2)
integer*4 %fi11(4)

The last field is allocated for the date/time of the last revision.

character*24 last edit

There is always one, and only one, of this record type in every control file.

A.4.4 Record Type 17 /PRI_TYPE_DESC/

This record identifies which channel numbers are assigned in this ICF and the type of digitizer
associated with the channel. Only channel numbers that have been assigned in this record will
have descriptive records in the ICF. PRI_TYPE DESC is short for Primary (Digitizer) Type
Description.

Theoretically, one could define a primary type description record with a mix of every type of
digitizer for any of the available channels; from the practical viewpoint, ICF files have always
been limited to one type of digitizer per file.

The structure record number (pri rec_num, bytes 1 and 2) are set to 0 for PRI_TYPE DESC,
with record type (pri rec type, byte 3) set to 17. Byte 4 is an unused dummy field, set to O.

integer*2 pri_rec_num
byte pri_rec_type
byte dummy

This is followed by a one-dimension array of 512 bytes indexed 0 through 511. This represents
the possible channel numbers of 0 through 511 (512 channels total).

byte pri_chan_type(0' 511)
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The number that is inserted into each of the 512 bytes corresponds to the digitizer type assigned
to the channel number. If the number is 0 (default), it is an unused, or dummy channel. If the
number '_t_, other than 0, it represents the digitizer type and, consequently, the record type
description that appears elsewhere in the ICF. The current list of possible digitizer types
follows:

0 = Overhead or Dummy.
18 = SANDUS Trigger.
19 = SANDUS Analog.
20 = SANDUS Digital.
22 = SANDUS Analog Mux.
24 = Tektronix 7912.
28 = Tektronix 7103.
30 = RTD 720 Device.
31 = RTD 720 Channel.

The last field is allocated for the date/time of the last revision.

character*24 last edit

There is always one, and only one, of this record type in every control file.

A.4.5 Record Type 30 /RTD_DEV DESC/

This record describes the RTD 720 device. Because the device may be configured differently
for the task of taking experiment data, measuring fiber optic laser calibration, or measuring
characteristics of the cable plant, each device will have three records of this type in the ICF, one
for each task. Byte 4 of the record is used to identify the configuration/task combination.

Within the record structure for RTD DEV DESC, bytes 1 and 2 combine to form the integer
device number (dev num), which is set to the decimal number that is the same as the GPIB bus
address for the device, Record type (dev_rec type, byte 3) is set to 30. Record use (rec_use,
byte 4) identifies the task; and is set to 0 for Experiment, 1 for Laser Calibration, and 2 for
Cable Compensation.
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integer*2 dev_num
byte dev_rec_type
byte rec_use

The next two fields are allocated for the date/time of the last revision and identification of the
person or program making the change.

character*24 last edit
character*12 editor

The next four fields contain general information such as the identification of the rack housing
the RTD 720 digitizer, data width, node_name, and port id. Rack identification was not used
during the Hunters Trophy event. When it is used, it is carried through to the PRELEWD
program and appears on the data plot. Data width is the width of a data sample in bits and is
always set to 8 for RTD 720s. A typical node name for Hunters Trophy was "RMVIO" And
the accompanying port id was set to "IXA0:" when the ICF was associated with RMV 11, and
"IXAI'" when the ICF was associated with RMV 12.

character*8 source loc

integer*4 data_width
character*8 node name

character*8 port_id

The remainder of this record structure is allocated to the various RTD 720 commands used to

configure and control the digitizer device operation. To convey the function and meaning of
each command within this document would require the contents of the Tektronix manual to be
duplicated. Therefore, the reader is referred to the RTD 720 Operators Manual for further
definition of the commands. What is included here is the field name followed by a list of valid
entries where applicable.

One field is allocated to the "VERTICAL" command:

character*4 vmode Vertical mode;
CHI, DUAL, or QUAD.
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Six fields are associated with "ACQUIRE" commands:

character*8 acq_.mode Mode;
NORMAL or ADVANCE.

character*8 acq. state State;
STOP, RUN, or HLDNXT.

character*8 acq._interval Acquire interval;
500E-12, 1E-9, 2E-9 or
4E-9,

integer*4 acq length Record length;
512 to maximum memory
for each channel,

integer*4 acq..nrecord Number of consecutive
records to fill in
to fill in ADVANCE
mode; 1 to a maximum
of !024.

character*8 acq..clock Acquire clock source;
INTRNAL or EXTERNAL,

Nine fields are associated with "ARM and TRIGGER" commands:

character*8 arm Arming source;
INTRNAL or EXTERNAL.

character*8 trigmode Trigger mode;
AUTO or NORMAL,

character*8 trigcoupling Trigger coupling;
AC, DC, or HFREJ,

real*4 trig level Trigger level in percent
of full scale or volts

as determined by type.
character*8 trig typelevel Trigger level type;

PERCENT or VOLTS.

real*4 trig..position Trigger position in counts,
time, or percent of
record length as det-
ermined by type.
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character*8 trig typepos Trigger position type;
PERCENT, POINT, or SECOND.

character*8 trigslope Trigger slope;
PLUS or MINUS.

character*8 trig_source Trigger source;
CH1, CH2, CH3, CH4, or
EXTERNAL.

Two fields are associated with "WAVEFORMPREAMBLE" commands:

character*8 wftx mode Waveform transfer format;
DL at this time.

character*8 wftx intrleave Waveform transfer interleave;
ON or OFF.

Four fields are associated with "DATA and WAVEFOILM"commands:

integer*4 data_cnt_rec Number of records in the
waveform tra_sfer.

integer*4 data_count Number of points in the
waveform transfer,

integer*4 data_start Data transfer s_'arting
point.

integer*4 data_strecord Selects first record to
be transferred.

Three fields are associated with "HIGH-SPEED DATA OUTPUT" commands:

character*4 hsdo state High speed port selection;
ON Data is sent to
HSDO port,
OFF - Data is sent to

GPIB port.
integer*4 hsdo txmode HSDO port's handshake

mode;
lor2.

character*12 hsdo dump HSDO dump mode;
CONTINUOUS or OFF,
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Thirteen fields are associated with "STATUS and EVENT" commands:

character*4 rqs Enable/Disable SRQ line;
ON or OFF.

character*4 srq__abstouch Enable/Disable SRQ on the
following status or
error conditions;
ON (Enable) or OFF (Disable).

character*4 srq..cmderr ON or OFF.
character*4 srq_.exerr ON or OFF.
character*4 srq_.exwarn ON or OFF.
character*4 srq__idprobe ON or OFF
character*4 srq__inerr ON or OFF
character*4 srq__inwarn ON or OFF
character*4 srq_opcmpl ON or OFF
character*4 srq__usrl ON or OFF
character*4 srq__usr2 ON or OFF
character*12 uid A string that assigns a

name to the device.

character*80 ident Space for response to
the ID? query.

Ten fields are associated with "GPIB RELATED" commands:

character*8 abstouch CLEAR or a string
representing x,y
coordinates of a

simulated button push.
character*4 debug_gpib Sets the state of GPIB

debugging;
ON or OFF.

character*8 dt Sets the acquisition
state;
RUN, STOP, HLDNXT, or
OFF.

character*8 init Initiation source;
PANEL, GPIB, or ALL.
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character*4 longform Loagform command;
ON or OFF.

character*4 path Path command;
ON or OFF.

character*12 userl(2) Quoted strings to be
displayed. (Two fields).

character*12 user2(2) Quoted strings to be
displayed. (Two fields).

Seven fields are associated with "CURSOR" commands:

character*4 crsl loctn WINx, where x = {1,2,3,4}.
character*4 crs2 loctn WINx, where x = {1,2,3,4}.w

integer*4 crsl_xpoint 0 to record_length-1.
integer*4 crs2_xpoint 0 to record_length- 1.
character*8 cref FIRST or SAME.

character*8 crsd_typetime HZ or SECOND.
character*4 cursors ON or OFF.

Four fields are allocated for preamble data from the device:

integer*4 pt_off Number of points between
the trigger and the
first point transmitted.

integer*4 xzero Horizontal zero point
(always 0).

integer*4 yoff Vertical binary offset
(always 128).

real*4 xincr Horizontal sample interval
in seconds.
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One field is allocated for waveform data from the device:

real*4 trfract Fraction of sample
interval in which the

trigger occurred.
Possible values depend
upon vertical mode and
are as follows;
CHI: 0;
DUAL: 0., .5;
QUAD: 0., .25, .5, .75.

There will be three records of this type for each RTD device, one record with the "record use"
byte set to 0 to configure the device for taking Experiment data, one record with the "record
use" byte set to 1 to configure the device for taking Laser Calibration data, and one record with
the "record use" byte set to 2 to configure the device for taking Cable Compensation data.

A.4.6 Record Type 31 /RTD_CHAN_DESC/

This record describes the RTD 720 channel. Because the channel may be configured differently
for the task of taking experiment data, measuring fiber optic laser calibration, or measuring
characteristics of the cable plant, each channel may have three records of this type in the ICF,
one for each task. Byte 4 of the record is used to identify the configuration/task combination.

If an RTD is operating in "QUAD" mode with four channels (traces), then there may be up to
twelve records of this type for the device.

Within the record structure lbr RTD_CHAN_DESC, bytes 1 and 2 combine to form the integer
channel number (chan_num), which is the combination of the GPIB bus address and the RTD
720 channel number. Record type (chan_rec_type, byte 3) is set to 31. Record use (rec_use,
byte 4) identifies the task; it is set to 0 for Experiment, 1 for Laser Calibration, and 2 for Cable
Compensation.

integer*2 chan_num
byte chan_rec_type
byte rec_use
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The next three fields are allocated for the channel number in ASCII, date/time of the last
revision, and identification of the person or program making the change,

character* 16 sec desc
character*24 last edit
character*12 editor

The next field specifies how many subchannels are associated with the channel.

integer*4 num_sub_chans Number of subchannels;
Equal to or greater
than 1, equal to or less
than 16.

Five fields are associated with "VERTICAL SETUP" commands:

character*8 ch_range Full scale vertical
range setting;
0.25 to 20.0 Volts.

character*8 ch offset Input offset in percent
of full scale or volts

as determined by offset
type;
0 to 100 Percent or
+/- 1.0 Volts to
+/- 10.0 Volts.

character*8 ch_typeoffset Offset type;
PERCENT or VOLTS.

_ I'character*4 ch coupling Vertical coup rag;
AC, DC, or OFF.

character*8 ch bwlim Bandwidth limiting filter;
FULL, HUNDRED, or
TWENTY (MHz).
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One field is associated with "DATA and WAVEFORM" commands:

character*4 data ch Waveform data from this
m

channel;
ON or OFF.

Two fields are allocated for preamble data from the channel'

real*4 ymult Vertical scale factor
(volts per count).

real*4 yzero Vertical offset of the
wave form (volts),

Nine fields are associated with setting up the Laser Calibrator:

character*12 sim ts node Terminal server nodea

name.

integer*4 las cal_cntr Switch Controller address.
integer*4 las_sig_cal Gage signal / Laser cal

address,

integer*4 las_freq 50 MHz / 1 MHz address.
integer*4 las ext Laser input;

Internal / External
address,

integer*4 las_lcl_rmt Local / Remote address.
integer*4 las_lckout Laser lockout address.
integer*4 las trig Laser closure trigger

address.

integer*4 las_.power Laser Cal ON/OFF power
address.

'l'his completes tile RTD_CHAN_DESC structure description.
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A.4,7 Record Type 32 /RTD_EXP_SUB_DESC/

This record describes the RTD 720 subchannel configuration for Experiment data. Record types
33 and 34 are used to describe subchannel configuration for Laser Calibration and Cable
Compensation respectively.

There will be one record of this type present for every RTD 720 subchannel. Each subchannel
is associated with one unique event experiment. In addition, there will also be one record of
this type designated subchannel 00, which represents the subchannel configuration for the entire
channel, i.e., all subchanneis.

If an RTD channel is being used to record three subchannels, the ICF will have a total of four
records of this type. Each subchannel will have one record, plus the combination subchannel
00.

Within the record structure for RTD_CHAN DESC, bytes 1 and 2 combine to form the integer
channel number (chan_num), which is the combination of the GPIB bus address and the RTD
720 channel number. Record type (sub_rec type, byte 3) is set to 32. Byte 4 identifies the
integer subchannel number.

integer*2 chan_num
byte sub_rec_type
byte sub_num

Twenty-four fields are allocated for "GENERAL" information:

character*16 sec desc Channel number in ASCII.
character*24 last edit Date/time of last edit.
character*12 editor Name of person or program

making the change.
character*12 expmt_id Sandia Experiment number.
character*20 expmtr_name Experimenter name.
character*8 expmtr_org Experimenter organization,

or acronym if non-Sandia,
character*16 expmtr_note Plot annotation string,

defined by Experimenter.
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character*8 plot_option Plot option;
Acceptable entries are:
'NONE', 'COUNTS', 'LINEAR'.
'NONE' requests no plot,
'COUNTS' requests a
plot in percent of full
scale. 'LINEAR' requests
a plot of engineering
units in the linear

form "ay+b".
character*12 y_label Y-axis label for linear plots.
real*4 cony_factor Gage conversion factor

in engineering units
per volt.

integer*4 expmt_order Experiment order of
occurrence on the trace.

real*4 expmt_delay Signal delay inserted
to achieve time
multiplexing of
experiments.

real*4 expmt_atten Signal attenuation which
which results from

the inserted signal
delay.

integer*4 expmt_left Experiment left bound
in counts.

integer*4 expmt_right Experiment right bound
in counts.

logical*4 use_start_stop Use the plot start and
stop time which follow;
.true. means use

plot_start and plot_stop,
.false, means the

plot start and stop
time will come from
other sources.
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real*8 plot_start Plot start time in
seconds; valid only if
usestart_stop above
is .true,

real*8 plot_stop Plot stop time in
seconds; valid only if
use_start_stop above
is ,true.

logical*4 use_min_max Use the y-min and y-max
values which follow;
.true. means use

y_min and y_max,
.false, means the plot
y rain and max value
will come from other
sources.

real*4 y_min Minimum y value to plot;
valid only if
use rain max above is

n

.true., units must
agree with y_label.

real*4 y_max Maximumy value to plot',
valid only if
use rain max above is

m

.true,, units must
agree with y_.label,

real*8 relative_delay Relative delay in seconds,
a correction added to
time values before
plotting.

character*4 zero ref Zero reference; used to
m

identify on plots the
basis for the

relative_delay
correction above,
'COMP'(ton), 'FIDU',
' ' are acceptable.
Use of this field MAY
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classify the plot.
character*4 srad file Indicates whether or not

to produce an SRAD file
while generating a plot,
Acceptable entries are
'NONE', and 'SRAD'.

Four fields are allocated for "K-FACTOR" information:

logical*4 apply_kfactor Apply K-factor to this
experiment;
.true, means apply,

real*4 kfactor Measured K-factor,
real*4 kfactor_atten Latechangeaffecting

K-factor.

character*80kfactor_method Descriptionofhow the
K-factorwasmeasured,

Two fields are allocated for "EQUALIZATION" information.

logical*4 equalize Apply equalization to
this experiment;
,true, means equalize.

character*48 equalize_file Filename of the equalization
function,

'OTwo fields are allocated for "NORMALIZATION" informatt t,,

logical*4 normalize_time Normalize the time axis;
.true, means normalize.

real*4 normalz factor Normalization factor,

Four fields are allocated for "TREND ANALYSIS" information.

real*4 sig_atten Signal attenuation for
TREND.

real*4 sig term_res Signal termination
resistance,
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real*4 sig_prop_time Total signal propagation
time (seconds).

real*4 trg_prop_tim¢ Total trigger propagation
time (seconds),

Fifteen fields are allocated for "SIMULATION" information.

logical*4 sim_option External simulation;
.true. means simulation

applied.
integer*4 num_simulators Number of simulators

used to generate the
simulation signal,
four maximum.

character*16 sim_unique_id(4) Four fields in which
to store unique
identification for
each simulatorused.

real*8 sim_pp_volts Simulated signal voltage,
peak-to-peakbeing
inserted for this
experiment.

real*4 insert atten Attenuator insertedm

after fanout,
'Oreal*4 fanout atten Fanout attenuau n.m

real*4 cable atten Sum of all cable
attenuation between
the simulation signal
generator and this
experiment.

integer*4 sire_switch Simulator switch number.
character*16 sim unique tb Fiber Optic ID code.
integer*4 sim fo_switch Fiber Optic switch number,
character*8 est tek atten Estimated attenuation

needed to avoid
over driving the
Tek 11801,
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integer*4 picosec_atten Attenuation setting,
Picosecond generator.

This completes the RTD_EXP_SUB_DESCstructure description,

A.4.8 Record Type 33 /RTD_LC_SUB_DESC/

Currently. this structure is identicalto the RTD_EXP_SUB_DESCstructureand is defined in
the same manner, However, in the future the defined fields and descriptions are subject to
change in orderto customize,

A.4.9 Record Type 34 /RTDCCSUB_DESC/

Currently. this structure is identicalto the RTD_EXP SUB DESC structureand is defined in
the same manner, However, in the futurethe defined fields and descriptions are subject to
change in order to customize,

A,5 UTILITY ROUTINES

There are ten utility routines available for use with ICF files. Recently, [2] some features were
added to several of the utilities I1] to enhance theirusefulness.

Currently, programs thatexecute as part of the database application call the following utilities'

1) OPEN TBL Opens an existing control tile.w

2) CLOSE TBL Closes a control file,w

3) ADD TBL REC Adds a record to the control file.
4) REAI_ TBI._REC Reads a record from the control file.

An additional stand alone utility CREATE_TBLis used to create a new, empty ICF. When a
new control file is initially created it contains only one record, the STRUCT DESC record, and
must be populated with other recordsbefore being useful,
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A,6 CONTROL FILE MOVEMENT

The life cycle of all Instrument Control Files begins and normally ends within the database
_Oappltcatl n, Files are created by one of two methods.

(1) Upon command issued by the database operator, which may be invoked at any
time.

(2) Creation occurs when an ICF that has been modified by digitizer operations is
received by the database application.

Except for the first.time ICF creation, databaseoperators enter only "administrative" information
into the database, This information is associated with items such as experimenter name,
organization, measurement descriptions, etc. On the other hand, "technical" information is
associated wi,ththe setup of the digitizer. Technical information is overlaid into the database
by reading an ICF that has been modified.

Each time the database application creates a new ICF, a copy is placed into the directory
NI2DBM::ID'[INORES.INST_TABLES]. This directory is then purged to keep the directory
clean with only the latest version present.

Files are copied from NI2DBM to the appropriate directory on computer node GEARIO under
supervision of the CONTROL program. Each time a RTD system operator logs onto the
GEARIO node in interactive mode, the CONTROL program searches the GEARIO directory
DD:[TABL,ES] for ICF, For each file encountered, the node N12DBM is searched tbr a newer
ICF with the same name. If a newer file is available from NI2DBM, CONTROL initiates a
dialogue in which the operator is told which new files are available and given the option to copy
each new ICF, If a copy is requested, the new file is pulled from NI2DBM. Otherwise, no
updated copy of the ICF will be pulled.

In addition to the dialogue at iogin, the CONTROL menu on GEARIO is designed to allow the
pulling of a new ICF at any time during the CONTROL session, should it become necessary,

The RTD digitizer control and setup software (called RTDTEST) [3] is used to modify an ICF,
After the ICF has been modified one or more times, a global symbol is defined to inform the
CONTROL program that ICF modifications haw: been made. When the operator selects either
the "EXIT" or "Push modified ICF to database node" command from the CONTROL menu,
CONTROL pushes a copy of the modified ICF to directory N12DBM"ID:
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[INGRES.CTRL_TABLESi, where it is subsequently used to overlay the database.

The database application periodically searches the directory NI2DBM"ID:
IINGRES,CTRL_TABLESI for receipt of modified ICF. When a file is found, the application:

(1) Copies the ICF into an internal working directory.

(2) Examines the "last edit" field from each RTD device, channel, and subchannel
record to determine whether the date/time that appears in the ICF is different
from the date/time currently residing in the database.

(3) For each record with differing date/time information, selected "technical"
information (i,e. instrument setup) is extracted from the ICF and used to overlay
existing database contents.

(4) The input ICF is then deleted from the directory N12DBM"ID:
IINGRES,CTRL_TABLESI ending the life cycle for the file.

(5) Creates a new ICF that has the most current database information, and places the
ICF into the directory NI2DBM"ID:IINGRES.INST_TABLE].

This procedure assures that the most up-to-date version of any given RTD ICF is always resident
on computer node N12DBM. The database application never modifies existing control files,
Alter serving their intended purpose, files are deleted and replaced with totally new files.

A copy of the complete, unabridged version of TABLE STRUCTS.DEF as defined and used
for the Hunter's Trophy event follows.
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I TABLESTRUCTS.DEF May 12, 1992 R. Aden, 9321

I Hunters Trophy

Thts file defines the fields for the new control files. It |siLence the
foLLowing organization= Each date source (ACE, SANDUBwRNV, etc.)
wtLt have one control file associated wtth It. The control file wiLL
contain Information commonto eLL channels of the source as welt as
channeL.specific information. The co_n Information describes the
configurations of the source end collection hardware. The contents
and form of the channeL.specific Information wILL very, depending on
the typ4 of channeL.

Unten otherwise noted aLL values are COnlnuntcatedusing the following
set of bane units:

Time ts tn seconds.
interval Is tn seconds.
DeLay Is In seconds.
Resistance ts (n ohms.
Impedance ts tn ohms.
VoLtage is tn volts.
CLrrent is in amperes.
Frequency Is in hertz.

,t***ew,leil,eew**tette_eeeQ_eel**tt_,_tee****tlletet,eeele,ll,le_eoiiew

Somenotes about the form of t_is file: P

I (1) The first four bytes must Look Like:
l Integer*2
I byte

byte

I (2) The file MUSTbe namedTABLESTRUCTS.OEFand reside in
t LD:[INCLUDE] else CREATE.TBL-wILLnot find tt.

(3) The first byte posttton is the numberof the structure
in this file. The structure /STRUCTDESC/ must remain first
and the tUNUSED_nn_DESC/must be present or subsequent
structures must be renumbered.

(4) There are some restrictions on the structures this routine
can analyze.

(1) FieLd namesmust be declared individuaLLy on separate Lines.
For example, the routine does not understand this structure:

structure /struct/
integer*2 a, b

end structure

It mUSt be defined this way:

structure /etruct/
integer*2 a
integer*2 b

end structure
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! (2) Substructures are allow_,but you may not declare records
t that are defined by substructures.
!
! (3) Only one- and two-dimensional arrays are allowed.

The following structure is used to keep an internal description of the
i table within the table itself, It will normally only be used by the
! table access routines.

structure /STRUCT_DESC/
integer*2 struct_rec_num t Structure record number (always 0).
byte struct rat_type t Structure record type (1).
byte dummy _ Dummy field (not used).

character*24 rec_nam(40) t Record structure name,
integer*4 rec_len(40) ! Record length in bytes.
integer*6 tot_structs ! Number of record structures.
character*24 last edit I Date of last edit.

end structure

! The following structure describes general information about the table, test,
! and characteristics of the source.

structure /GEN_DESC/
integer*2 gen_rec_num ! General record number (always 0).
byte gen rec_type ! General record type (2).
byte dummy ! Dummy field (not used).

character*24 test name ! DNA Test name.

character*8 test number ! Department 9321 test number for
I software version tracking.

character*16 source name ! Source name.
character'4 source code ! Source code.
integer*4 num°streams = Number of streams from this source,
integer*4 ref_trlg I Reference trigger number.
integer*4 ref trig_tot ! Maximum difference counts.
integer*4 hdd_ offset _ Offset for HDDRstream number.
integer*4 mmo_fset ! Offset for MM stream number.
real*6 sec..per bit ! Bit stream rate.
character*24 Last edit ! Date of Last edit.

end structure

! The following structure describes the streams coming out of the source,
There is one record per stream.

structure /STREAM_DESC/
integer*2 strm rec hum ! Stream record number,

byte strm rec_type _ Stream record type (3),
byte dummy ! Dummy field (not used),

character*t2 prime.second ! Indicates whether this is the
! primary or secondary stream,
! Acceptable entries are:
! 'PRIMARY', 'SECONDARY'.
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character*4 dest_type Stream destlnatlon type;
acceptable entries are:
tUNKNI, IMMD, IHDDRI.

character*8 dest_nede Destination computer node.

Integer*4 dest_rec_num Destinetlon record number.
integer*4 frame length Frame length in bytes.
integer*4 subcom_depth Frame subcommutation depth.
integer*2 format(200,8) Format description.
character*24 last_edit Date of test edit.

end structure

l The following structure describes the mass memory. There should be a record
! for each stream into mass nw_mory.

structure /MM_DESC/
integer*2 mm_rec_num ! Hess memory record number.
byte mm_rec_type I Mess memory record type (4).
byte dummy t DumW field (not used).

charecter*16 col name Name of collection point.
integer*4 pointer_addr Address pointer into zero-time data buffer;

acceptable entries are 0 or 1.
integer*4 cat_stert_addr Starting address of calibration buffer;

entry should always be 2.
integer*4 cet_end_addr Ending address of calibration buffer.
integer*4 zt_start addr Starting address of zero-time data buffer.
integer*4 zt end a_Jdr Ending address of zero-time data buffer.
integer*4 mmZpresemples Number of presamples.
character*8 mmdev name Computer device name.
character*24 test edit Date of last edit.

end structure

! The following structure describes the HDDR. There should be a record for
! each stream into an HDDR.

structure /HDDR DESC/
integer*2 hddr_rec_num # HDDR record number.
byte hddr_rec_type ! HDDRrecord type (5).
byte dummy I Dun_ly field (not used).

character*16 cot name ! Name of collection point.
integer*4 hdd_ track I HDDRtrack number.

real*4 record_speed _ Recording speed in inches per second.
integer*4 e8330_live_inp ! 8330 live input port number.
integer*4 e8330_tape_inp _ 8330 tape input port number.
integer*4 ta667 fmt num i TA667 format number,

integer*4 hardware_path I Hardware path taken by live stream;
t acceptable entries are I or 2.

character*8 ta667_dev(2) ! Computer device name for TA667.
character*8 ta653 dev t Computer device name for TA653.

character*8 ta717Zdev(2) ! computer device name for TA717.
character*8 e8330_dev(2) I Computer device name for 8330,
integer*4 e8330_sta_no(2) ! 8330 station number,
character*24 last edit ! Date of last edit.

end structure
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t The following structure describes the GEARcollection system, There should
! be one record for each GEARsystet,. (GPIB ethernet Analog Recording)

structure IGEAR_DESCl
integer*2 struct_rec_num I Structure record number.
byte struct_rec_type 1 Structure record type (6).
byte dummy p Dummyfield (not used).

charecter*16 col hem ! Collection point node name.
charecter*16 ether port(2) I Ethernet port namets).
integer*4 Xftlt(4) ! For future use.
character*24 lest_edit i Date of lest edit.

end structure

i The following structure describes the data source, There should always be
I one of these records present in the table,

structure /SOURCE_DESC/
integer*2 source_rec_num I Source record number (always 0).
byte source_rec_type I Source record type (7),
byte dummy I Dummyfield (not used).

character*t6 cot name I Nameof collection point,
character*8 te6_ dev I DRQport connected to TA666.
character*8 terminal.day ! Terminal port connected to ACE.
character*8 server dev ! Terminal server port connected to ACE.
character*24 lest_e_tt I Date of test edit.

end structure

I The following structure is presently unused, it is here for future expansion,
I and it must be present as a ptacehotder.

structure /UNUSEDO8_DESC/
integer*2 struct_rec_num I Structure record number.
byte struct_rec_type I Structure record type (8).
byte dummy I Dummyfield (not used).

end structure

I The following structure is presently unused, it is here for future expansion,
! and it must be present as a placeholder.

structure /UNUSED_Og_DESC/
integer*2 struct_rec_num I Structure record number.
byte struct_rec_type t Structure record type (9).
byte dummy I Dummyfield (not used).

end structure

I The following structure is presently unused, it is here for future expansion,
# and it must be present as a ptecehotder.

structure /UNUSEDIO_DESC/
integer*2 struct_rec_num I Structure record number.
byte struct_rec_type t Structure record type (I0).
byte dummy I Dummyfleld (not used).

end structure
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I The following structure is presently unused, it Is here for future expansion,
I and it must be present as a ptaceholder.

structure /UNUSED.11.0ESC/
integer*2 struct_rec_num ! Structure record number,
byte struct_rec_type ! Structure record type (11).
byte dummy _ Dummyfield (not used).

end structure

! The following structure describes the family of simulation sources. There
! wilt be one record of this type for every simulator.

structure tSlRULATORDESCI
integer*2 structrecnum ! Structure record number.
byte struct roe_type ! Structure record type (12).
byte dummy ! Dummyfield (not used).

charectar*16 stm_unique.td Unique identification.
charecter*16 aim_model Node| description.
characterS12 aim_arm mode Arming/Control mode.
charecter*12 aim_Location Simulator Location,
charecter*12 slmvax_node VAXPort/Node name.
charecter*12 simts.node Terminal server node name.
charecter*12 stm_trgsource Trigger source,
charector*12 simtrgmode Trigger mode,
charecter*12 simtrg.slope Trigger slope,
real*4 sim_trg, teveL Trigger Level.
real*4 sim_trg delay Trigger delay.
real*4 sim_thruput Simulator thru-put delay.
Logical*4 slm.term.50 Simulator termination;

.true. indicates 50 ohmtermination,

.false. indicates high impedance.
rent*4 aim_baseline Baseline voltage.
real*4 aim_pesky Peak voltage.
reale& stm_pul_width Pulse width.
real*& aim_put_rise Pulse rtsetime.
real*& aim put_fall Pulse faltttme.
real*& stmpuLarea Pulse area.
real*& aim_put_delay Pulse delay.
real*& stmaddatten Addedattenuation.
real*& sim_puL_pertod Pulse period.
charecter*12 stm_polarity Pulse polarity.
real*4 aim_max_volts Haximumprogrammable voltage.
real*4 stm_max_wtdth Haxlmumprogrammablepulse width.
reel*4 sim_max_detay Haximumprogrammablepulse delay.
real*& simmaxoffset Maximumprogrammable offset.
real*4 aim_max_period Maxtnun programmableperiod.
integer*4 stm_x.menu Set-up recall number.
integer*& sim_gpib_addr Unique GPIB address,
integer*& stm_pur_switch Power switch number.
integer*& num_channets Numberof channels which follow,
character*12 stm_chan(16) Channel array (16 max),
character*12 sim_tgen_modet Trigger Generator model.
character*12 stm_tgen_toc Trigger Generator Location.
churacter*12 aim tgen_node Trigger Generator terminal server node.
integer*& stm_tgen_gpib Trigger Generator GPig address.
integer*4 simtgen_p_sw Trigger Generator power switch number.
real*& sim_tgen_votts Trigger Generator output volts.

Sandia National Laboratories Underground Testing

A-34



Instrument Control File tbr

Data Collection System Tektronix RTD720 Digitizers

real*4 stm_tgen_wtdth I Trigger Generator pulse width.
real% elm_Loan.delay I Trigger Generator delay.
real*4 elm_Loan_rate I Trtgger Generator pulse period.
characterS24 Last edit I Last edit.

end structure

! The following itructure descrlbes time ml:_Ing of SANDUS trlggern, There
! should be one record of thlm type for each SANDUS.

structure /S TRiG DESC/

Integer*_ _rlg reo_num i Trigger record number (atways 0).
byte trtg_rec.type I Trigger record type (13).
byte dummy I Dummyfie(d (not used).

Integer*4 tr(gnum(6) I Trigger number,
reeL*8 trig tlm(6) I Tr(gger tim.
real*4 trig_pct.dev(6] I ALLowable percent deviation.
integer*4 sen.counter(6) I BANDUBtrigger counter number.
character*24 Last_edit t Date of Last edit.

end structure

t The foLtowlng structure is presently unused+ it Is here for future expens(on+
t and tt must be present as s ptacehoLder.

structure /UNUSEO 14 DESC/
integer*2 structrec_num t Structure record number.
byte struct.rec_type I Structure record type (14).
byte dummy I Dummy field (not used).

end structure

I The following structure ts presently unused, (t is here for future expansion,
! and it must be present an s ptscehoLder.

structure /UNUSED 15 DESC/
integer*2 struct_recnum i Structure record number.
byte struct_rec type I Structure record type (15).
byte dummy ! Dummyfield (not used).

end structure

! The following structure is presently unused, it is here for future expansion,
! and (t must be present as a ptacehotder.

structure /UNUSED 16 DESC/
integer*2 struct rec num I Structure record number.
byte struct_rec_type I Structure record type (16).
byte dummy I Dummyfield (not used).

end structure

I The following structure describes the primary types of all the channets in
I the source. We assume a maximum of 512 channels per source.

structure /PRI TYPE DESC/
integer*2 pri rec rum I Primary record number (always 0).
byte pri_rec_type t Primary record type (17).
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byte dummy I D=nmyfield (not used).

byte prtchin_type(O=511) Primary channel type description=
0 = Overhead or D_.
18 . Trigger.
_9 = BANDU|Analog.
ZO = BANDUBDigital.
31 • BANDU|Digital Subchannet,
22 • |AHDUBAnalog Hux,
23 = SANDUBANux |ubchaflflei,
Z4 • Tektronix 7912.
2S • Tektronix 7912 Sul:channet.
26 • Currently unused.
27 • Currently unueed.
26 • Tektronix 710].
29 = Tektronix 7!05 $ubchannet.
]0 • RTD720 Device.
31 • RTD720 ChanneL.
32 • RTD720 Experiment Subchennet.
33 • RTD720 Laser Cat Subchannet,
34 • RTD 720 CabLe CampSubchannet.

chlracter*24 Lost.edit Date of lilt edit.
and structure

t The following atructure deicr4bei trigger counter channels. There should be
! e record of this type preaent for every trigger counter channel.

structure /TRIGGERCHANDEBC/
Integer*2 c_ennum I Channel number (octaL).
byte chan.rectype I Channel record type (1O).
byte dummy I Dummyfield (not used).

Intege,'*4 dots.width ! Width of data sample in bits.
tnteger*4 byte.span ! Numberof bytes per sample.
Integer*4 trig.hum I Trigger numberfor this channel (1-6).
integer*4 trig_byte ! Byte of trigger count this channel occupies (1.4).
character*24 Lost_edit I Date of Lest edit.

end structure

1 The foLLowing structure describes the SANDUSanalog channels, There should
I be one record of this type present for every SANDUSanalog channeL.

structure tS_ALOGCHANDESC/
Integer*2 _han_num I Channel number (octaL).
byte chnn_rec_type ! Channel record type (19).
byte dummy ! Dummyfield (not used).

! "GENERAL"Information follows:

character*16 sac_dose Channel number in ASCII.
character*24 Last edit Date of Last edit.
character*12 expm__id SNL Experiment number.
character*Z0 expmtrneme Experimenter name.
cheracter*O expmtr.org Experimenter organization, or

acronym if non-Sandta.
character*16 expmtr_note Experimenter plot annotation.
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character*8 plot_option Plot option;
a character string such as
IHOHEI iCOUNTRt, 'LINEAR', 'YT-1D',
,YT-HO_, _TC-gt, tSLIFERI, etc.
_NOHEs requests no plot, _COUHTS'
requests a plot tn percent of full scale.
_LINEAR' requests a plot of engineering
units in the Linear form "ay+b".
Other values request a plot of engineering
units applying a non-Linear, Special routine.

cheracter*12 y label V-axta Label for Linear plots.
charscter*12 att.y.tabel Y.axte Label for non-linear plots.
integer*4 data_width Width of the data sample in bits.

Used to determine the USE,
the maximumcount value.
Appears tn the plot legend.

integer*4 byte spin Numberof bytes per elmlpte.
cheracter*O data.cony Data convlrston;

acceptable entries ere:
ILINEAR*I tEXTENDEDt.
PRELEk_)4nterprets _EXTENDED_ to mean
data width • 12 and byte_spin • 2.

Logical*4 use.start.stop Uae th; plot start and stop time which follow;
.true. means use plot.start and plot.stop,
.false. moonsthe plot start and stop time
will comefrom other sources.

reat*8 plot_start Plot start ttme in seconds;
valid only if use.start atop above is .true.

real*8 plot_stop PLot stop ttme in seconds;
valid only if use_start_stop above is .true.

logical*4 use_mtn_max Use the y-mtn and y-max values which follow;
.true. tNtlnl use y min and y.max,
.false. meansthe plot y min and maxvalue
wtll coew, ,rot other sources.

real*& y_mtn Minimum _ value to plot;
valid only if use.mtn_max above is .true.,
units must agree with y_tabet or att.y_tabet.

reaL*4 y_max Naxtmumy value to plot;
valid only if use_min.max above is .true.,
units must agree with y.label or ally Label.

reat*8 start time Sample interval start time.
real*8 stopjlme Sample Interval stop time.
reat*8 relative_delay Relative delay in seconds, a correction

added to time values before plotting.
character*4 zero_tel Zero reference; used to identify on plots the

basis for the retattve_detay correction above.
Currently 'COl<P'(ton), 'FIOU', and ' ' are
acceptable. Use of this field HAYclassify
the resulting plot.

Logical*& compress Compressdata;
.true. indicates that hardware compression
of the data has occurred, while
.false. indicates NOhardware
compression has occurred.

integer*4 nom_devtn Acceptable deviation from nominal;
valid only if compress above
ts .true, Thls is a decimal value.
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Integer*4 delay.count Numberof smptea before compression;
valid only if compress above
il ,true.

Logical*4 tog chan Log thla channel;
.true. mnna that thle (a a data Logger
channel and the Log rite which follows tl
tO be uead for sample interval.

real*8 Log samp_tnt Log sample rate 4n seconds;
valid only tf Log chan above ts .true.

character% nrad.f|Le |ndtcote| whither or not to produce
an SRAD flte when generatinga plot.
Acceptable entries ere 'NONEP, and aSRAOS.

t "|ETUP" Information follows:

character*8 circuit.type Circuit type description;
acceptable entries ere:
elRlOOI e or 'V'NONITOR',

chmracter*8 data mid.type Hc_0hateIdent_flcation;
acceptableentriemmrez
ITA591,,eTA592,.
Appear|in the plot Legend.

integer*4 num.adconv Nund_erof A/O converterm;
acceptableentriesare I or 2.

character*8 memreatttme Nodule type;
- acceptable entries are:

'MEMORYt, eREALTIHE'.
character*8 mem_eile Memory mile;

acceptable entries are:
'4 KS', +B KBt, '16 KS', '1 KS', 'NtA*.

Integer*4 sig.cond.getn Signal conditioning gain;
acceptable entries are:
1, 2, 5, 10, 20, 50,
100, 200, 500, 1000, 2000, 5000, 10000.
Appears in the plot legend.

charecter*8 Input_offset Input offset;
acceptable entries are:
"FB', t']/4', "1/2', "1/4',
'0', '+1t4', '+1t2', '+3/4', 'NIA'.

real*4 fiLter.freq Filter frequency, in HZ;
ecceptlbte entries ere:
SO0, 1000, 2000, 5000,
10000, 20000, 50000,
100000, 200000, 500000,
1000000, 2000000, 5000000, I0000000,
Appeal's in the plot Legend.

character*4 pretrig.bytes Numberof pretr_gger bytes.
To convert to pretrlgGer data samples
divide pretrlg.bytea by byte_span.

integer*4 num eamp_ints Numberof eempLe intervals;
muet be greater than 0 and
Lees than or equal to 2.

integer*4 numsemps(2) Numberof samples per sample interval.
renL*8 samp.tnt(2) SampLe intervals, in seconds.

The first value appears in the
plot Legend.
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character*8 trig mode Trigger mode;
acceptable entrlel lrel
'INTERNAL','EXTA', 'EXT |',
'MANUAL', 'NIA'.

character*8 trig.level Internal trigger level;
acceptable entrlel arll

p t ,

'0', '+I/4' '+I/2' '+]/4' 'M/A'
loglcal*4 trlgarm Trigger arm;

,true, ilNilni thl modulo Ii armed+
,fl|ll, Nini the module i| triggered,

logical*4 trig.Inhibit Trigger Inhibit;
.true. Name trigger Inhibited+
,fl|ll, 19llnl trlgger ,_ot inhibited,

logical*4 trlg.menuel Manual trigger;
,true. Nan! set trigger,
.fllll, llilnl c|lar trigger,

Integer*4 trlg_nuliNr Trigger _r for thls channel,
Thla trigglr and the reftrlg ire Slid
I:rFPROCESSto determine the tin of the
first slmpte,

I "K-tACTOR,
I NORMALIZATION,and THNO" Informal+on foltowl:

reel*4 gage.req.lXC Oluge requested excitation.
toglcnl*4 epptykfactor Apply K-factor tO this channel;

,true, mini al_ty,
reel*4 kfnctor Measured K-factor.
real*4 kfactor.etten Late change affecting g.factor.
character*80 kfactor_method Description of how K'factor wen

measured.

Logical*4 normalize.tiN Normalill the time axtm;
,true, means normlltile.

rnt*4 normall.flctor NOrlNitlllttOn factor,
rell*4 ltglttln Signal attenuation for TREND.
real*4 sig.termres Signal termination resistance.
real*4 slg.prop_time Total signal propogatlon time,
real*4 trgj)rop_t iN Total trigger propogst ion t lee.

I *'CALIBRATION"Informetlonfollows:

Logical*4 cat option Calibrate thls channel;
,true, means ell+brats.

charier,r*12 cat_mode Calibration mode(on TAS911TA+92board);
acceptable entries Ire:
'DATA', 'ZERO', 'SHUNT',

"TEST' 'SYS CAL','+TEST',
'SPARE'+ 'LIN CHK' aN/Atl

integer*4 cat Sill Numberof calibration manN)tel,
Logical*4 cat_use(+) Calibration levels to USe;

.true. means use thln level.
reel*8 csL Level(4) Calibrator Levels in volts.
real*4 cat_eng_unltm(4) Calibration Levels tn engineering units.
rea|*4 cat.slope Calibration slope.
real*4 caL_sLope.dev I Calibration slope deviation.
Integer*4 cnL_top I Top cat Level to use.
integer*4 cut_bottom I Bottom eel Level to use.
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intepr*4 cat dill.check ! 14intmumacceptable difference
! between cat top end cat bottom
! in counta,

Integer*4 cat be!arcs ! If circuit.type m **BRIDGE***this
" ! field tndicatea which ca| |eve| ¢orreepondI

! to the Ile|e be|nice tareS,
charecter*8 tit.laurel(4) I CaLibration source;

! acceptable ontrtee ares
l sVl*, _ALTt, PN/Aa,

ch|racter*8 cat.ty_(4) ! Clttbrltion type;
! acceptable entries ares
! _ZISOI, eIHUNTI, eITIP_, t+TEITI,
! "TIITI, !GAG|', 'I'KI', el*K|',
! elKS&Is, 'S'K3 _, l|ll&2t, wSl2&]e,
! elll"]_, *ltXTw, *INT_, eNIA',

cheracter*8 cat.often I CaLibration ettenuet(on factor;
! acceptable entrtel ares
I 'ttl°_ '10ll _, eiOOll_, 'lKll _, *N/A_,

t "SINULAIION" Information fOttOW|t

to|teat*4 aim option I lxterne| tinlJL|tton;
t ,true, melee lieu|aLlan applied.

tntepr*4 radmatmuLatora I Numberof ttlnutetor| uaed to
! Ilenerete the almutettor_ aillnet,
! four NX imam,

character*e6 aim unique td(4) t |tmutetor unique !der_tiftcetton
i for each atmutitor uted,

rel|*8 atm lW:)volta i Stmutated llllrlat voltise, peek.to.peek
i being !nsertKI for thta expertmor_t.

raise4 Insert often ! Attenuator !alerted after fanout,
re|L*4 fanoUt aLLen ! FonDusattenuation,
reaL*4 cabLe.aLLen ! Sumof eLL cable attenuation between

i the atmutetlon sttlnmt generator end
I this experiment,

late|it*4 aim awitcfl ! SimuLator lWitch rtcmaber,
charecter*16 tim'utlictue fo I Fiber Optic IO code,
lntepr*4 |im.fo.lwitch ! Fiber Optic awltch nc..rdOer,
charecter*8 eat tek often I Eltfmated atter_etton needed to avoid

I over driving the Yak 11001,
integer*4 picoaec aLLen t Attenuation letting, Picoaecond oenlrator,

end structure

! The fotLow|ng structure describes the SANDUSdiOttat channeta. There shoutd
l be one record of this type present for every iANDUSdigital channeL,

structure t| DIG.CHAN.DE|CI
|ntepr*_ chin.hum ! Channel r_lT_er (OCtet),
byte chin.tic.type I Chenne| record type (;_0),
byte dummy t DulmYfield (not uled),

t "G|N|IIAL** Information foL tOWl|

character*IS sac.disc t Channel number in ASCII,
character*24 tilt edit I Date of test edit,
integer*4 data-_tdth I Width of dill sample in bits,
inteoer*4 byte span t Numberof bytel per sample,
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chere©ter'I date cony Date conversion:
t¢ceptlbto entries ere:
' i. INiAR*.

reeL*8 ttart.tlm Sample tntervei start tim,
rnt*ll stop tim llampto tnterve| stop tim,
thriller*& f_.JOsub.chins i#r of tubchird_tt (bit fields);

tile then or eq_l *o i2,
L_IlciL'i sop dl|.sut_h Pr_eis/P|ot UlooO flag;

,true, Megbit fields el delcrt_
in the sui_chinfle| structure(e),
,faLse, colliding ILL bits (oLd method),

reel*8 reLative.deLay ReLative delay in eKonde, e correction
edded to tim values Nfore ptotttnO,

charterers4 lira roe Zero reference; used to identify on plots the
balil for the re|litre.daily correction above,
CurrentLy 'COMPS(ton), 'PiDU', and ' ' ere
iccepteb|e. Use of this field NAYCLassify
the re|utttntl plot.

LOOiceL*4 compress CWeltli elite|
.trUe. indtcitel that herdeere compression
of the dote his o¢;urrod, _i|e
,liLle. Indlcitel NOherdeire
cqrslston his occurrlm_.

integerS4 compressmask Compressionmask;
valid only if compress ebove
is .true.

intestate/, deliy..cm_t N_r of smptoe before compreiiion;
valid o_ly if colltpremlabove
is ,try.

toglcite4 too chin LOll this ¢hlnrxp|;
,true, maine this this tli (kite tOOtler
channel end the too.stump.lit which foLLows is
tO be used for simple interval,

roe|S8 Leo lamp.ins Log sempte rite in seconds;
valid only if Loll.chin above ts ,true,

characters4 srmd file Indicates _ether or not to pro¢AJce
eft IRAO file when|enoratinll a plot.
icceptibte entries ere 'NON|', end '|RID'.

t "I|TUpO* Information foLLows|

Chlrictir*l dill mad.type No(kltetdentlficetton;
iCClptlb|e entriei ere:
'TA591', ' TAS92'.
Appears in the plot Looend.

thriller*4 num.ld.conv Nullmlr of A/O convorter,;
lC¢Iptlbll lntrill Ire I or 2.

chiP|CLiPS8 mam.rolltima ModuLe type;
acceptable entries ire;
_M|MORY', *R|AL'rlN|'.

ChlriCtlr*ll mlffl.llll MIIIIOPyllll;
lcceptlbtl entries ere:
'4 gI', '8 gel', +16 Ki t , Wl KI', eNIA',

¢herlctel*4 pretrig.bytls N_r Of pretrlllpr bytes.
To convert to protrl|pr date smptet
divide prltrlll_bytOll by byto_epen,

tntoolr*4 r_Jm.ump tnts Numberof llnlpte IntlrVlit;
ntJlt be greater than 0 end
Less then or equal to 2.
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integer*4 sum.am(|) ! M_r of snap|as per sample IntervaL,
reiL*8 aaoq=.lnt(2) I Impte IntervaLs, tn |stands,

l The first value i_era in the
! plot Legend.

charictar*8 trig_mode ! Trigger model
I acceptable entries eret
i eIMTEIINAL*, _iXT All +|Xt g',
t ONAMUALt , 'N/A'.

LogicaL*4 trig.am t Trigpr arm;
t ,true, means the _te ti armed,
i ,fatal, meansthe module ta triggered,

LogicaL*4 trig.inhibit i Trtgpr inhibit;
! .true. means trigger Inhibited,
1 .faLse. means trigpr not inhibited.

totltaat*4 trig.manueL t Manuel trigger;
I ,true, meansset trigger,
! ,faLse, meansclear trigger,

integer% trtg._r ! Trigger _r for this ¢hardMlt.
i This trigger _ the ref trig are UIKI
I by PROCIII to detormiM The tim of the
l first simple.

I **CALIBRATION**information foLLows=
I CaLibration of IANDUI digital charM_lLa
! is not currontty implemented in PliI|L|M),

LogicaL*4 eeL.spites ! CaLibrate this channeL;
! .true, meanscalibrate,

end structure

t The following structure ctlscrtbes the IAMDUtldigital slJx:hanneta (bit fields).
! ?here should be i record of this type present for ivory iuUchannet in a
! IANDUI digital channel (12 mxtu),

structure /l_OiO lug DISC/
tnteger*_ "cha_.ntJm ! Main channel number.
byte sub.roe.type I llt field record type (;_t),
byte sub r_an I SubchannlL (bit field) number (decimal).

I "O|MI[IIAL"Informetion fottoua|

character*e6 SiC.disc I Chant mJnl_r in ASCII,
chlrOCtlri24 tilt.Nit ! l)ltl of Lilt edit,
¢hlrlatlr*t;_ expel td I IML Experiment nuiaber,
character*20 axpmtr nIme ! |xpertmanter name,
charicter*g exl_tr or| I |xpertmanter organtlattofl, or

I acronym tf non-|india,
charicterO16 expmtr note t Experimenter plot annotation,
chiracter'g ptot_ot')tion t PLot option;

I acceptable entries are=
I 'MOM|', 'COUNTS'.
! 'NONE' rlqua!ItS no plot, +COUNTS'
t rKpJeatl i pLOt in percent of fuLL =cite,

chlricter*12 y Libel ! Y-mxlt Label for Linear plots,
I ignored for this channel type,
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Lo|lceL*4 use start mtop Ume the plot otmrt end atop ttme which follow;
.true. meansusa plot.start and plot stop,
,false. memnmthe plot stirs and stop t|me
wttt come fr_ other sourcem.

rill*8 plot.start PLot mtort ttme tn mecondm;
valid only if Ull.ltlrt.ltOp lboVe tl .true.

remi*8 plot.stop PLot atop ttme in le¢_l;
valid only tf use.stirS stop above ts .true.

logtcaL*6 use mtn max Use the y-eta end y.mex values which follow;
.true, melns use y mln and y.mx,
,false. meansthe plot y sin and nvmxvetue
wtti comefrom other mources.

remt*4 y mtn Minimumy value to plot;
valid only tf uee.min.mx above to .true.,
units must agree with y_Libet or eLt.y.LebeL,

reel*& y.mex Maximumy veLue to plot;
valid only tf ule.minnvix above Is .true.,
unite must agree with y Libel or ell y Label.

Integer*4 field offset lit field starting offset counting
from the Least significant bit.

Integer*4 ftetd.wldth lit field Length; values other than 1
ore not currently implemented.

t "CALIBRATION**Information follows|
t Calibration of tANOUI digital m_honneLs
i te not currently tmpLmnted in PRELEkg.

Logical*4 cat.option Calibrate this subchonnet;
.true. meanscalibrate.

integer*4 coL.mizo NunS)orof calibration samples.
Logical*4 cot.use(4) Cetibrmtton Levels to use;

.true. means use thlm Level.

reelS8 cat.Level(4) Calibrator Loyola In volt|.
reel*4 coL.engunitm(4) Calibration Levels in engineering units.
reel*4 cnl.stope CmLibrmtionelope.
reel*4 ceL.stope_dev Cetibrmtton slope deviation.
integer*4 col top Top cmt Level to use.
integer*4 col bottom Bottom cmt Level to use,
integer*4 cat_dill check Minimum acceptable difference

between cat top and cat bottom
in counts.

end structure

t The following structure describom the SANDUSanalog multiplexer channels.
I There should be one record of this type present for every SANDUSanalog
I multiplexer channel,

structure /S AMUXCHANDESC/
integer*2 chmn.num ! Channel number (octmL).
byte chmn.rectype I Channel record type (22).
byte dummy I Dummyfield (not ume_d).

I "GENERAL"Information follows:

cherocter*16 mec.desc t Channel number in ASCII.
character*24 test.edit I Omte of Lost edit.
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integer*4 dtta.wtdth Width of the date ample in bits.
Used to determlNI thl UIE,
the mextnJmcount value.
Appelr| in the plot Legend.

integer*4 byte span N_r of bytes Nr twpte.
character*8 data_cony Data tanrer|ton;

acceptable entries ere,
'LINEAR', *EXTENDEDw.
PRELEkUinterprets *EXTENDEDe tO mean
detiwidth • 12 and byte.span • 2.

reat*8 etlrt.ttme gmpLi interval alert time.
reaL*8 stop ttw ample interval stop time,
integer*4 rKl_tub.chenl NuMIr Of SUbChlNlt|I;

tell thin or iqul| to 3_.
rllL*a riLl, Ire_chilly ietltiVl daily in lecl_rtdl, t correct|on

edded to time veil, s before plotting.
chlricter*4 |era.tel Zero reference; used to identify on plot| the

basil for the reLative.deLay correction above.
CurrentLy mCONPt(tort), tFIDU+, end w + Ire

ecceptlbte. Ule of this fteid NAY c|ISllfy
the reiuLttng plot.

tOglCit*4 ¢Oillprell CClllpressdill;
.true. lndicltel ,hit hlrdWlrl ¢ol_preillOn

of the dell him occurred+ _htte
.fttse. tndtcites NOhardeire
compression has occurred.

Integer*4 nom_devtn Acceptibte devilries from nomtnli;
valid only if compress ibove
tl .true. This tl t decimal value.

Integer*4 diLly.count HumlNPof lllt_Les before COlllprelltOn;
valid only if congress above
is .true.

LogicaL*4 Log_chin Log this channeL;
.true. means this this is I data Logger
channel and the Log stmp.tnt t_hich foLLows is
to be used for simple intervaL.

reaLS8 Log.slmp.tnt Log simple rite in seconds;
valid only if Log_chin above is .true.

character*4 sPed_fiLe Indicates whether or not to produce
in BRADfile when generating s plot.
AcceptabLe entries are 'NONE+, and +|RAD+.

i "SETUP" Information foLLow|;

character*8 data mad type NoduLe tdenttfLcitton;
acceptable entries ere:
+TA591+0 +TA592+.
Appears in the plot Legend,

integer*4 num.ed.conv Numberof A/D converters;
acceptable entries are 1 or 2.

character*8 meMrnttlme NoduLe type;
ic¢eptlbte entrLes irez
+NEMORY+°IREALT|HE+.

character*8 mem.size Memorysize;
acceptable entries mrez
+4 KB', '8 KBt, +16 KS+, +1KB +, WN/A+.

character*4 pretrtg.bytu Numberof pretrtgger bytes.
To convert to pretrtgger data samples
divide pretrLg_bytss by byte_spin.
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integer*4 num_samp_ints Number of sample intervals;
must be greater than 0 and
Less than or equal to 2.

integer*4 num_samps(2) Humber of samplesper sampleinterval.
real*8 samp_int(2) Sample intervals, in seconds.

The first value appears in the
plot Legend.

character*8 trig mode Trigger mode;
acceptable entries are:
IINTERNAL'o 'EXT A* °EXT EI# #

'I_NUAL', aN/A*.
tooicat*4 trig arm Trigger arm;

.true. means the module is armed,

.false. means the module is triggered.

Logical*4 trig_inhibit Trigger inhibit;
.true. means trigger inhibited,
.false. means trigger not inhibited.

Logical*4 trig_manuel Manual tr|gger;
.true. means set trigger,
.false. means clear trigger.

integer*4 trig_number Trigger number for this channel.
This trigger and the ref trig are used
by PROCESS to determine the time of the
first sample.

! "CALIBRATION" Information follows:
! Calibration of SANDUSan, tog multiplexer channels
! is not currently implemented in PRELEWO.

logical*4 cat_option ! Calibrate this channel;
, .true. means calibrate.

character*4 cat_object ! Calibration object;
! 'NAIN' means use main channel cat values
! and calibrate as an aggregate,
! 'SUB' means use the cat information contained
! in the subchannet structure(s).

integer*4 cat size ! Number of calibration samples.
togicat*4 cat_use(4) ! Calibration levels to use;

! .true. means use this level.
real'8 cat level(k) ! Calibrator levels in volts.

real'4 cat_slope ! Calibration slope.
real*4 cat_stope_dev ! Calibration slope deviation.
integer'4 cat top ! Top cat level to use.
integer*4 cat bottom _ Bottom cat level to use.
integer*4 cat:diff_check ! Hinimum acceptable difference

, between cat top and cat bottom
! in counts.

end structure

! The following structure describes the SANDUSanalog multiplexer subchannets.
! There should be a record of this type present for every subchanneL in a
, SAHDUS analog multiplexer channel (]2 maximum).

structure /S_ANUX SUB DESC/
integer*2 chanZnum ! Nain channel number.
byte sub_rec_type t Subchannet record type (23).
byte sub_num ! Subchannet number (decimal),
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! "GENERAL"Informationfollows:

character*16sec_desc Channelnumber InASCII.
character*24 test edit Date of last edit•

character*12 expm__td SNLExperiment number.
character*2O expmtr_name Experimenter name.
character*8 expmtr_org Experimenter organization, or

acronym if non-Sandia.
character*16 expmtr_note Experimenter plot annotation.
character*8 plot_option Plot option;

a character string such as
tNONE', 'COUNTS'_ 'LINEAR', 'YT-1D',
IYT-HD', 'TC-K', 'SLIFER° etc1 •

'NONE' requests no plot, 'COUNTS'
requests a plot tn percent of full scale.
'LINEAR' requests a plot of engineering
units in the linear form "ay+b".
Other values request a plot of engineering
units applying e non-linear, special routlne.

character*12 y_tat)et Y-axis ,abet for Linear plots.
character*12 att_y_tabet Y-axis ,abet for non-linear plots.
logical*4 use_start_stop Use the plot start and stop time which follow;

.true. meansuse plot start and plot_stop,

.false. meansthe plot start and stop time
wilt comefrom other sources.

reel*8 plot_start Plot start time in seconds;
valid only if use_start_stop above is .true.

reel*8 plot_stop Plot stop time in seconds;
valid only if use_start_stop above is .true•

logical*4 use_min_mex Use the y-min and y-max values which follow;
.true. meansuse y_min and y_max,
.false. meansthe plot y min and max value
will come from other sources.

real*4 y_min Minimumy value to plot;
valid only if use_min_maxabove is .true.,
units must agree with y_labet or alt_y_tabet.

real*4 y_max MaxinxJmy value to plot;
valid only if use minmax above is .true.,
units must agree with y label or alt_y_tabet.

integer*4 word disp Word displacement from sync pattern.

I "CALIBRATION"information fottows:
I Calibration of SANDUSanalog multiplexer

subchannets is not currently implemented in PRELEWD.

Logical*4 cat_option i Calibrate this channel;
t .true. meanscalibrate.

integer*4 cat_size ! Numberof calibration samples.
logical*4 cat_use(4) t Catibration Levels to use;

! .true. meansuse this level.
reel*8 cat_level(4) ! Calibrator levels in volts.
real*4 cal_eng_units(4) t Calibration levels in engineering units.
real'4 cat_slope ! Calibration slope.
real*4 cat stope_dev I Calibration slope deviation.
integer*4 cat_top I Top cat level to use.
integer*4 cat bottom f Bottom cat level to use.
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integer*4 cat_dtff_check _ Minimumacceptable difference
I between cat top and cat bottom

in counts.
end structure

t The following structure describes the Tektronix 7912 channels. There should
! be one record of this type present for every 79i2 channel.

structure /T7912_CHAN_DESC/
integer*2 chan_num t Channel number (octet).
byte chan_rec_type _ Channel record type (24).
byte rec_use I Record use;

I 0 - For experiment data.
I 1 - For tamer calibration.
1 2 - For cable compensation.

I "GENERAL"Information follows_

character*t6 sac desc Channel number in ASCII.
character*24 task_edit Date of test edit.
character*8 source_toc Information for plot header to

enable use of TA668 i.e. '7912-1'.
integer*4 data_width Width of data sample in bits.
real*8 start time Sample interval start time.
rest*8 stop_time Sample interval stop time.
integer*4 num_sub_chans Numberof subchannets.

I "SETUP" Information follows:

integer*4 drc_opcode DRCoperation code.
integer*4 gptb_address GPIB address.
character*4 dr_get Interface messagedigitize.
character*8 intensity Main intensity.
character*4 focus Focus.
charscter*12 time dtv Time per division.
character*8 h j:>osttion Horizontal sweep position.
character*4 magnifier Sweepmagnifier.
character*4 trig_mode Trigger mode.
character*4 trig_coupling Trigger signal coupling,
character*4 trig_slope Trigger slope.
character*4 trig_source Trigger source.
character*4 trig hotdoff Trigger holdoff period.
character*8 trig_level Trigger level.
character*4 v coupling Vertical coupling.
charecter*12 v_votts_div Vertical volts per division.
character*4 v_var_sens Vertical variable sensitivity.
character*4 vpolarity Verticalpolarity,
character*8 v.3oosition Baseline vertical position.
character*8 tbase_plugin Time Base Plug-ln type.
character*8 vert_ptugin Vertical Amplifier Plug-In type.

I "CALIBRATION"Information follows:

logical*4 cat_option ! Calibrate this channel;
.true.means calibrate,

integer*4 tracewidth I Optimumtracewidth.
integer*4 time_olerance _ Timebasetolerance.
integer*4 vert tolerance ! Verticaltolerance.
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real*4 baseline toc Baseline location.
rest*4 trace start Trace start pos4tion.
integer*4 num_c;t_tevets Numberof DC calibration Levels.
integer*4 cat size Numberof bytes per trace.
togtcat*4 cat_ext trig External trigger;

.true. means use external trigger.
logical*4 cat take(8) Cat Levels to take; .true. means take.
Logical*4 caL_use(8) Cat Levels to use; .true. meansuse.
Logical*4 cat_brief(8) Cat Levels to take at t-E hours;

(max of 3 can be .true.)
real*8 cat_tevet(8) Calibrator tevets in volts.
integer*4 cat.top Top cat tevet to use,
integer*4 cat bottom Bottom cat Level to use.
integer*4 cat_dtffcheck Minimumacceptable difference

between cat top and cat bottom
in counts.

integer*4 cat_order(8) Order of calibration Levels.
integer*4 nurn_cat_putses Numberof calibration pulses.
Logical*4 pulse.take(4) Pulses to take; .true. means take.
logical*& pulse_use(4) Pulses to use; .true. meansuse.
Logical*4 pulse_brief(4) Pulses to take at t-2 hours;

(max of 2 can be .true.).
real*4 putas_per tod(4) Pulse period.
real*4 pulse_delay(4) Pulse delay,
real*4 trig_delay(4) Trigger delay.
real*4 pulse_width(4) Pulse width,
real*4 pulse.rise(4) Pulse rise time.
real*4 pulse_fall(4) Pulse fall time.
real*4 putse_v_htgh(4) Pulse high volts.
real*4 putse_v_tow(4) Pulse tow volts.
logical*4 pulse_double(4) Double pulse; .true. meansdouble pulse.
logical*4 pulse invert(4) Invert pulse; .true. means invert pulse,
real*4 mid stne_freq Midscreen sine frequency.
real*4 base stne_freq Baseline sine frequency.
real*4 mid sine amp Midscreen sine amplitude.
real*4 base_sine_amp Baseline sine amplitude.
integer*4 mtncyctes Minimumnumberof complete

sine cycles.
character*4 gig in_spdt
character*4 sig_in_spgt Should be identical to gig_in spdt.
character*4 gig dtst_sp4t
character*4 src_set_sp4t(4)
character*4 dc allen spclt DCattenuator address
character*4 rf_atten spdt RF attenuator address
character*4 pu allen spdt Pulse attenuator address
character*4 trig_sw_spdt
integer*4 dc_gpibaddr DCvoltage source GPIB address.
integer*4 rf gpib_addr RF s|newsve source GPIB address.
integer*4 pu_gpib_addr Pulse source GPIB address.
integer*4 hp_gpib_addr HP3852AGPIB address.
integer*4 trgpib_addr Trigger source address.
integer*4 vaxchannet VAXGPIB channel number,
character*8 mid_vert_pos Setting for midscreen vertical position,

"LASER"Calibration information follows:

character*12 aim ts node i Terminal server node name.
integer*4 tas_ca_ cntr ! Switch Controller address.
integer*4 tas sig_cat ! Gagesignal / Laser cat address.

Sandia National Laboratories Underground Testing

A-48



Instrument Control File fbr

Data Collection System Tektronix RTD720 Digitizers

Integer*6 tss.freq 50 HHz 1 1HHz address,
tnteger*4 tas_ext Laser input; internal / External address.
integer*4 tam tct rmt Local / Remote address,
integer*4 tsi_tckout Laser Lockout address.
integer°4 Los_trig Laser closure trigger address.
integer*4 [as_power Laser Cat ON/OFFpower address.

end structure

I The foLLowing structure describes the Tektronix 791E su_hannets. There
t wiLL be one record of thSl type present for every Tek _12 iul:x:hsnnet.
I Each Tek _12 subchanneL ts associated with one unique event experiment.
I There wiLL also be one record of this type designated iubchsnneL O, which
t represents the raw data for the entire channeL.

structure /T?912_SUBOESCt
integer*2 chan.num I Hats channel number.
byte sub_roe_type I Suix:hennet record type (25).
byte nub.num I Subchannet number.

I "GENERAL"information follows:

charecter*16 sec_desc Channel numberin ASCII.
character*24 Last edit Date of Last edit.
charecter*12 exl:xn_.td SHLExperiment number.
charscter*2O expmtrname Experimenter name.
character*8 expmtr_org Exper4menter organization, or

acronym (f non-Sand(a.
character*t6 expmtr_note Experimenter plot annotatlon.
character*8 pLot_option PLot option;

AcceptabLe entries are:
+NONE', ICOUNTSl, ILINEARe.
'NONE' requests no plot, 'COjNTS'
requests s plot in percent of fuLL scale.
'LINEAR_ requests a plot of engineering
units In the Linear form "ay+b".

character*12 y_tabet Y-axis Label for Linear plots.
reaL*& conv_factor Conversion factor (n

engineering units per volt,
integer*A expmtorder Experiment order of occurrence.
reaL*4 expmt_detay Signal delay inserted for rnutttptexing,
reaL*4 expmt_atten Signal attenuation which results from

the inserted signal delay.
Integer*4 expmt_teft Experiment taft bound in counts.
integer*4 expmt_rtght Experiment right bound in counts.
LogicaL*4 usestart_stop Use the plot start and stop time which follow;

.true. means use pLot_start and pLot_stop,
,faLse. means the plot start and stop time
witt come from other sources.

reaL*8 pLot start PLot start time tn seconds;
valid only if use_start stop above is .true.

reat*8 pLot_stop PLot stop time in seconds;
valid only if use_start_stop above is .true.

LogicaL*& use_minmax Use the y-min and y-max values which foLLow;
.true. meansuse y_min and y_max,
.faLse. means the plot y min and max value
mitL come from other sources.
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real*4 y min Nini_ y value to plot;
valid only if use m(nmax above la ,true.,
unite must agree with y tat)el or ait_y Label.

real*4 y max Maximum y value to plot;
valid only if USlmtnmax above in .true,,
unite must agree with y_label or nit y Label,

reel*8 relative delay Relative delay in seconds, a correction
- added to time values before plotting.

character*4 zero ref Zero reference; used to identify on plata the
basis for the retattve delay correction above.
Currently 'COMPl(ton), 'FIDU' ' ' are
acceptable. Use of thin field NAY classify
the resulting plot,

character*4 ,red_file Indicates whether or not to produce
an BRAD file while generating a plot.
Acceptable entrteu ere 'NONE', and 'SRAD'.

t "K.FACTOR, EQUALIZATION,
! NORMALIZATION, arid TREND" information follows:

Logical*4 apply kfactor AI_oLyK.factor to this channel;
.true. means apply,

real*& kfactor Measured K-factor.
real*& kfactor ntten Late change affecting K-factor.
character*80 kfactor method Description of how K-factor was

measured.

logical*& equati=e Apply equalization to this channel;
.true. means equalt=e.

character*&8 equalile file ritename of the equalization
function.

Logical*& normalize time Normalize the time ext.;
.true. means normalize.

real*& normalz factor Normalization factor.
real*& stg atten Signal attenuation for TREND.
real*& .ig term re, Signal termination re.t.tance.
real*& sig_proptime Total signal propagation time.
real*& trg_prop time Total trigger propagation time.

! "SIMULATION" Information follows:

Logical*& aim option External simulation;
,true. means simulation apT)tied.

integer*& nt_, simuiatorK Nunt)er of simulators u.ed to
generate the simulation signal,
four maxin_Jm,

character*lb aim~unique id(4) Simulator unique identification
for each simulator used,

real*8 ,im_pp volts Simulated .ignat voltage, peak-to peak
being inserted for this expmriment.

real*& insert allen Attenuator inserted after fanout.
real*& fanout_atten Fanout attenuation.
real*4 cable atten Sum of all cable attenuation between

the simulation signal generator and
this experiment.

integer*4 aim_switch Simulator switch aunt)at.
character*16 aim unique fo Fiber Optic ID code.
integer*& aim re_switch Fiber Optic switch nun/_er.
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character*8 est.tekatten I Estimated attenuation needed to avoid
t over driving the Tek 11801,

integer*4 ptcoeecatten t Attenuation satttnge Picosecond generator.
end structure

I The fottowtng structure ts presently unused, it ts here for future expansion,
! and it must be present as a plecehotder.

structure /UNUSED26DESC/
Integer*2 struct_recnum I Structure record number.
byte struct rec type i Structure record type (26),
byte dummy l O_ field (not used).

end structure

+ The following structure is presently unused, it ts here for future expansion,
t and tt must be present aie ptacshoidsr.

structure /UNUSED_2?_OESC/
integer*2 struct rec rum I Structure record nulr_r.
byte struct_rectype I Structure record type (27).
byte dummy i Dummyfield (not used).

end structure

I The following structure describes the Tektronix 710] channels. There should
I be one record of this type present for every 7103 channeL.

structure IT?IO] CHANDESCI
integer'2 chen_num Channel number(octaL),
byte chan rec_type Channel record type (28).
byte rec usa Record use;

0 + For experiment data.
I - For taser calibration.
2 - For cable compensation.

I "GENERAL"information follows:

character*16 sac desc Channel number in ASCII.
character*24 Last_edit Date of last edit.
character*8 source_toe Information for plot header to

enable use of TA668 t,e, '7103-1'.
integer*4 data_width Width of data sample in bits.
rest*8 start_time SampLetntervet start t+ma.
reaL*8 stop_time SampLeinterval stop time,
integer*4 numsubchans Numberof subchennets.

I *'SETUP"Information follows:

character*8 intensity Main intensity.
character*4 focus Focus.
character*12 time dlv Time per division.
character*8 h_position Horizontal sweep position.
character*4 magnifier Sweepmagnifier.
character*4 trig mode Trigger mode.
character*4 trig_coupling Trigger signal coupling.
character*4 trig.sLope Trigger slope.
character*4 trig source Trtgger source.
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character*4 trtB holdoff Trigger hotdoff period.
character*8 trig_level Trigger level.
character*4 v_coupting Vertical coupling.
charecter*12 v voltLdiv Vertical volts per divisIon.
character*4 v vnr sins Vertical varlabte seneitlvlty.
character*4 v_pol;rtty Vertical polarity.
character*8 v poattlon Baseline vertical position,
character*8 tbese ptugin Time Base Plug-in type,
charncter*8 vert ptugin Vertical Amplifier Plug-in type.
character*4 readout
character*4 readout gate
character*4 grlt pte
character*4 grit.ilium
character*4 mf.trlg ire
character*4 mf vert mode

t "CALIBRMION" Information follows:

topical*4 catoptlon Calibrate this channel;
.true. meanscalibrate.

integer*4 trace width OpttmlJntrace width.
integer*4 time _oterance Tlmebese tolerance.
Integer*4 vert-toternnce Verticmttotermnce.
reel*4 bese_tne.toc lametina location.
real*4 trice start Trice start position.
integer*4 sum.cat.levels Must,mr of DC calibration Levels.
tntqer*4 cal.itle Nutablr of bytes per trace.
toBlcat*4 cat ext trig Externml trigger;

.true. mains use external trigger.
Logical*4 cat take(8) Cat levels to take; .true. means take,
logical*4 calule(8) Cat levels to use; .true. means use.
logical*4 cat brief(8) Cat levels to take st t,2 hours;

(max of ] can be .true.)
real*8 cat level(8) Calibrator levels in volts.
integer*4 cat top Top cat Level to use.
integer*4 cat bottom Bottom cat level to use.
integer*4 cat dtff check Minimumacceptable difference

between cat top and cat bottom
(n counts.

integer*4 cat order(8) Order of calibration levels.
integer*4 sumcat pulses Numberof calibration pulses.
Logical*4 pJtietake(4) Pulses to take; .true. means take.
Logical*4 pulse.use(4) Pulses to use; ,true. means use.
logical*4 pulse brief(4) Pulses to take at t.2 hours;

(max of 2 can be .true.).
real*4 putse pertod(4) Pulse period,
real*4 pulse_delay(4) Pulse delay.
real*4 trig delay(4) Trlogerdelay.
real*4 pulse_width(4) Pulse width.
real*4 putse rtse(4) Pulse rise time.
reel*4 pulse fall(4) Pulse fall time.
real*4 pulse v high(4) Pulse high volts.
real*4 pulse.v low(4) Pulse tow volts.
toBicat*4 pulse_double(4) Doubts pulse; .true. meansdoubts pulse.
topical*4 pulse.invert(4) Invert pulse; .true. means invert pulse.
real*4 mid sine_freq Midscreen sine frequency.
real*4 base stne freq Baseline sine frequency.
real*4 mid slne amp Midscreen sine amplitude.
real*4 base_sine_amp Baseline sine amplitude.
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integer*4 mtncycles ! Ninlmum_r of complete
I sine cycles,

character*4 stole_nixiE !
characterS4 st| in spat I ShouLdbe identical to stg In sixIt.
character*4 stg.dtst mp4t !
charKter% arc set spkt(&) !
chnracter*4 dc.nttensl=dt t DC attenuator address
charKter*4 rf attenspclt I MF attenuator _resa
character*4 puntton_si=dt t PuLse attestor address
character% trtg.sw spdt !
tnteger*4 dc.gptbeddr I 0C voltage source GPll actctrass.
integer*4 rfgpib.addr I IF atneuavo source GPlI ecldress,
integer*4 pugptb_eddr ! Pulse source GPli address,
integerS4 hp.gptl:Laddr 1 HP]OSZAGPll _reaa,
integer*4 trgpib.lddr I Trigger source address,
IntegerS4 vaxchRnnel I VAXGPlD channel _r,
characterS0 mid.vert.po| ! Setting for midmcreen vertical position.

! "LAB|M" Calibration information fottoas=

charactor*12 elm tS node Terminalserver node name,
Integer% tR|_ce_cntr Switch ControLLer address,
tntegert4 Los stg_cst Gagesignal / Lamer col address,
IntegerS4 L|s_frKI SONH! / 1HH! address.
Integer*4 Las eat Lamer Input; internal / External eddrus,
integerS4 tam Let rmt Local / Memote|ddress.
tnteger*4 tas.Lckout Laser Lockout address,
Integer*4 Lea trig Lamer closure trigger address,
tntegert4 Lee.power Lamer CoL0N/0FF power address,

end structure

I The foLLowing structure doscrtbes the Tektronix 710] aubchenneLs, There
I wiLL be one record of this type present for every Tek 710] iubchRnneL,
! Each Tek 710] subchenneL is associated with one unique event experiment.
! There will also be one record of this type designated sulxhsnnet 0, which
; represents the raw data for the entire channeL,

structure /T?10] SUgDEBC/
tnteger*2 chinnum I Hale channel number,
byte sub_tee_type I lubchennot record type (29),
byte lubnum ! SubchanneLnumber,

I "GENERAL"Informtton foLLows:

cherecter*16sac deac Channelnumber in ASCII,
cherlcter124 Last edit Date of Lilt edit,
cheracter*12 ex!_t.td SNL Experiment number,
character*20eXl:_trnsme Experimentername,
character*8 expmtr.orQ Experimenterorganllatlon,or

acronym,ifnon.Snr¢lle,

chnrecter*16eXl:mtrnoto Experimenterplot annotation.
character*8 pLot optlon PLot option;

AcceptabLe entries are=
_NONES, 'COLINTIg, SLINEARe,
JNONE'requests no plot, _COUNTS'
rlKIuelts I plot in percent of fuLL scala,
SLINEAR' requests a plot of engineering
units in the Linear form "my+b".

,_mdia National Laboratories Under, round Te,vting

A-53



Instrument Control File fi)r

Data Collection System Tektronix RTD720 Disitizer_

charecttr*12 y Label t Y.a;tts Label for Linear plots,
reeL*4 cony!actor i Coflvtrston factor in

i engineering urlits Per volt,
integer*4 exmt order ! |aPartment order of oc¢urrence,
reeL*/) expmt delay ! Rignot delay inserted for muLtipLexing,
reeL*& expeL.stein ! g!gnei atterv..aetion which results from

} the inserted signet delay.
tnteller*4 expm ttft } Experiment Left bound in counts,
late|it*4 expmt.riOht ! Experiment eight _ in counts,
|o|taeL*& usa atertfltop ! Use the plot start end stop tin which foLLow;

! ,true, moonsusa pLot start and pLot.stop0
i ,faLse, means the plot |tart lind stop time
! HiLt comefrom other sources,

reete8 plot start t PLot start tim in seconcte;
I valid only if use.start.stop above in ,true,

reet*O pLot.stop ! PLot stop tim in se©ondaj
! valid only if use.start stop |hove in ,true.

to|loot*4 usomtnmlx ! U|o the y.min end y'max values which foLLow;
t , true, meansuse y,_mtnand y mex,
t .faLse. means the pLOt Y rain and mix value
t wtt i comefrom other ao_Jrcas.

reaL*4 y.min t Minimumy value tO plot;
l valid only if use.sin m4x above it ,true,,
t units must agree with'y LabeL or att.y tibet,

root*4 y max t Maximumy value to plot;
t valid only if use sin.max above is .true,,
t units must egret with y LabeL or aLt.y tibet,

reeL*§ relative delay t ReLative delay In |o¢onda, e correction
t acided to time values before plotting,

chlraCter% sere re! t Zero re!ireful; ueld to identify on plata the
t b4SiS for the relative delay correction above,
t CurrentLy ,COMP,(ton), 'PIDU,, ' , are
t acceptable. Use of this field HAYCLaSsify
t the resulting plot.

character*4 arad file ! IndlClttS _ethtr or not to produce
t an BRADfile while generetlnll a plot,
t AcceptabLe entries are 'NONE*, and 'BRADe,

t "K.PACTOR,EOUALtZATION,
t NORMALIZATION,end TREND"InforNtlon fottowsl

LogicaL*4 apply kfsctor AppLy Ks!actor to thiu channeL;
,true, meansapply,

roaL*4 kfactor Htaaurld K. factor,
rant*4 kfsctor.attan Late change If!acting K.factor,
character*80 kfnctor method Description of how K-factor was

measured,
LogicaL*4 equalise AppLy equaiil|tton to this channeL;

, true. moansequa| t is,
character*48 equalisefile FtLaname of the equalization

f _c t t on,

Logical*4 normalise time NormaLize the time axis;
. t rue, meansnormal tis.

remt*4 normals.factor Normal! sat ion factor.
reaL*4 Rig.aLton Signal attenuation for TREND,
reaL*4 Big term.roe Slonmt termination relttatencl,
reaL*4 lie.prop_time Total signal propagation time.
reaL*4 ere.prop.time Total trigger propoption time.
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t "IINULATION" Information foLLows!

Log|el|iS l|ili OptiOn ! |xttrnai ziMu|attoflj
! ,true, mea,'_tsimulation applied,

tnte0tr*4 wamstnaJ|atort I N_r of |tlllJtttorl mild tO
! |er_rite the ttmuletto_ at_t,
! four septtnljm,

©hirsctor*16 atmufltqui td(&) ! |t_|stor uniu idl_ttfication
! for Inch sin_.Jtitor used,

Tell*8 sLm=RDvolts I limuLstN at_t voltage, pemk.to*pemk
I beinll filleted for this explrime_t,

raiL*4 insert |team ! Attmaultor lnaertld after firmut,
rut% f_t.itt141 t Fatlout ittary,,xltiof%
reaL*4 cabte.att_ I lure of eLL cable attlnuIttOn blt_a_

l the |imulation alllrHIL gOf_lPrItor and
t this exiplr iment,

thtoior*4 lib lwitch ! ltlWdiltor |uitch n_iDor,
chirxtsr*16 itm, untM.fo I Fillip Optic IO code,
tntlier*4 elm. fo,.svitch ! Fiber Optic lVitch g%laiNr.
chiri©tor*O eat elk alton ! lltilMtld attNtion _ to avoid

! over driving the Tak 11001,
tntlllor*_ please© alton ! Attm_altion settln4h Pie,sic,oLd |ef_lrator,
structure

! the fottowt_i structure deicrli_ls the nfO /'_0 device, There should be one
! record of tht_ tYPe for every RTD ?|0 ¢Hlvico,

air.Lure IRTD.DEV.OIRC/
intoolr*| ¢kl,v.r_Ja I Oovice r,,_r (a deciNi ncll_r

! that is tdlntlcat to the OPll
! bus addremt),

byte day.roe type t RTD7|0 device record typl (|0),
byte rIC.UlO I Record UliiO;

! 0 = For experiment data,
! I . For tiler calibration.
! 2 " For cable compenlatton,

! **GINIRAL"device information fot towal

character*24 Last.idle ! Date of tlst edit.
charscter*12 editor ! Ntmeof lTOTOiITeditor,
¢harscter*8 source toc t Rack (dtnttficatton which applara on

! the plot.
integer*4 datawtdth !Wtdth Of dots sample in bite.
character_'O node.nme I GPII translator Node ntnl.
chmrscter*'8 port id ! GPll translator GPll port IO,

! **VERTICAL**command|follow:

charsctor*/_ vmodi ! Vortical mode;
I CHI, DUAL, or OUADfor
I 1, ;_, or 4 hsrdwsra channels.

I **ACOUIRE**commendsfoLLow=

character*8 ncq mode I Mode;
l NORNALor ADVANCE,
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character*8 icq.ititi i State;
! iTOP, RUM, or HLDMM?.

chiricter*8 ecq tntervsi ! Acquire tntervi| in se¢ondl;
' ! SO01-1|, i1'9, 21_'9 or &E'g.

tflti|ir*4 i©O, length ! Record ilngth_
! St| tO tnlxtnJn _ry fop arch
i ¢h_t.

integer*6 aco..nre¢ord ! NuNper Of consecutive recordl
i to flit in ADVANCE_;
! 1 tO a _xtu ot 1024.

¢hiricter*O tco..¢lock t Acquire ciKk source;
! INT!IMAL or EXTERNAL,

i "AIIM Mid TRIGGER" commlmdl fOiIOUl

charecter*ll arm ! Armintt source;
i IMTRMALor EXTERNAL,

¢harilcter*8 trig mode ! Trigger _;
! AUTO or MOIIMAL,

chllrlctar*8 trig.co_tplino I TrtOller coupling;
t AC+ I)C, or HFREj.

relt*t trlg.levet ! Trigger Level irt percent of full
! IClle or volts is ¢hltermined

! by type.
chlrecter*8 trig.typllevel I Trigger level type;

t PltIClMT or VOLTS,

real*6 trl|.polLtlon I Trigger poelt!on in count,+,
I ti_l, or percent _( PIICOP_
t length IS dltermlmm oy type.

chlrlCtlr*8 tr!l.typepoa l Trigger pOititton type;
! PIRCIMr, POINT, or SECOND.

¢harlcterO8 trig.slope ! trigger If|Opel;
! PLUg or MINUS.

chirecter*8 trig.source I Trigger source;
! CHt, CH2, CH], CH4, or EXT|RMAL,

! "WAVEFORMPREAMBLE**commanda lot LOW:

¢hlrlcter*O uftx mOde I UllVlform trafllfer format;
l OL at this ttmt.

ch|ricter*O uftx lntrisave ! Wtlveform transfer interleave;
I OM or OFF.

! "DATA end WAVIF_M" comnmncis foltoul

integer.4 data=cat tic t Number of records tn wivoform frontier,
integer*4 date.count ! Numlr of pointl in utveform transfer,
lnteger*dD data start i Data transfer Itsrttng point,
integor*4 datll mtrecord ! Selects flrlt record to be transferred.

! "HIOH+SP|ED DATA OUTPUT" comntlndl foLiokll

character*4 hldo.itltl I High spied port ieLection;
I ON - Oltl il mint to HIDO port,
! OPF " Dill (l llnt to OPlB port.

integer% hido.txmode t H|DO port's hlRdlh|ke mode;
! Ior2.
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¢hlrlCter*12 hide duIqp I HIDO _ mode;
i CONTIHUOUI or OFF.

I "STATUS end EVENT" coaled| fot towl

cherKter*4 rqs t Enabte/DtmebLe IRa Line;
I OH or OFP.

¢hirlcter*4 sr_lbstouch ! Enibie/Oimabte |RQ on the
I fo||oNirlg Bantus QP error
t condi t lonl;
t ON (EnabLe) or OFF (DisabLe).

characterS4 srq.cnclerr t ON or OFF.
character*4 srq.exerr I ON or OFF.
character*4 mrq.exwern I ON or OFF.
¢haraoter% srq..!dprobl t ON or OFF,
character*4 srq.lnerr 1 ON or OFF,
character% lrq..tnwarn ! ON or OFF.
character*4 sro..opcmpt I ON or OFF,
character*4 srq..u|rl l ON o_" OFF.
character*4 srq_usr2 t ON or OFF.
¢hmr|ctor*12 uid t A string that mmstgnm m name to

1 device.

cherscterO80 Ident t Spice for response to the IS? query,

I "6Pll RELATED" ¢omMndl fottowl

oh|racter*8 ebltouch CLEAR or ammtrlng representing
x,y ¢oordtr,ites of s simulated
button push,

character*4 debug.|p|b Sets the stets of GPlB debugging;
ON or OFF.

character*8 dt Sets the tcqutlttion stets;
HUN, I?OP, HLDNXT, or OFF.

chnrecter*8 tntt Initiation source;
PANEL, OPlE, or ALL,

ch|rscter*4 tongform Longform command;
ON or OFF.

chmr|cter*4 pith Psth covmvlnd;
ON or OFF.

ch|rmcter*12 user1(2) Quoted strings to be displayed,
chmracter*12 unit2(2) Quoted itrlngm to be displayed.

I .CURSOR" co_nn_nde fot Lo_x

chmr|cter*4 ors1 Loctn WINx, where x • (1,2,3,4).
character*4 ors2 toctn WINx, where x • (1,2,],4).
Integer*4 cr|l xpotnt 0 to record Length-I,
Integer*4 ors2 xpo|nt 0 to record.tength-t.
chsrlcter*8 cref FIRST or SANE.
character*8 crsd.typettrne HZ or SECOND,
characterS4 cursors ON or OFF,

t PresmbLe data from the devtceg

integer*4 pt.off ! Number of points between trigger
I and first point transmitted.

integer*4 xsero I Hortzonglt zero point (aLways 0),
integer*4 yoff ! Vert!c|t b_nary offset (|twsys 128).

Sandia National Laboratories Underground Testing

A.57



Instpamcnt Control File for

Data Collection System Tektronix RTD720 Digitizers

resell4 xincr t Horilontllt SlMapte tntervllL (seconds),

I Wllvllform dills from the devtcet

finite4 trfrllct ! Frllctton of stimptll intervlll in which trigger
i occurred, Possible villus| ere Is lot Lewis;
! CHI! O; DUALI 0., ,5; OUAOt 0,, .2g, ._, ,_.

llrNd structures

t ?he fo| lowing lltructure dillcrtbes the RTD ?20 chllnnets. There should
! be one record of this type present for every RTD ?20 chllnneL. If e
t RTD 720 digitiser ts olxIrlltinO in "QUAD" mode with four chllnneie (trKoe),
1 then there will 1341four of these records for theft digitiser,

tt ructure IRTD.CHAM DEgct
IntegerS2 chill_sum t Channel nuMNr (con_tnltton of thll

t diCllML GrID tXlll addrells end thll
t RTD TZO chllnneL nun_lr),

byte chill rec type t ChllnNlL record type (]1).
byte rllc.ule I Record die;

I 0 " For lxperlment dstll,
I ! , For Seller CllllbrltiOrh
i + • tOP clbtl cOlqpenslt|on,

i "OENERAL" Informltion lot tows|

chllrscter*16 sllc.dtsc t Chllnnet suMmer 4n ASCII,
chllrllcter*24 Flit NIt ! Delta of tilt edit.
chllrllctllr+12 editor I NMNI of RTDTEST editor,

ifltegllrei+ rvJa.lUb chilli I NuMNr of sulochilqtllls for thls
I hllrl_lllrl chllnnet ().I),

I "VERTICAL SETUP" colmer_lll folLowI

chllracter*6 ch.rsnge Full scllLll verttclll rllnse setting;
0.2S to 20.0 v,

chllrllcter*8 oh.offset Input offset In percent of full
scale or volts lls determined
by type;
+t. 1,0 V to +I. 10.0 V,

ch|rllctllr*8 ch.typeoffset Offset type;
PERCENTor VOLTS.

chllracter*l+ ch.coup[tng Verttclll COUpltflg;
AC, DC, or OFF.

chsrllcter*_ ch.bwltm Sllndwtdth timtttng filter;
FULL, HUNDRED, or TWENTY,

t "DATA lind WAVEFORN'° conlnlnd| foe Lowl

chllrllcter'4 dite ch I Wmvllform dills from this channel;
! ON or OFF.

i PrllsmbLll dells from the chllnnoL:

rellleL+ ymuLt I Vertlcll[ lcllte flitter (volts per count).
reales+ yzero ! Vertlcst offset of the wive form (VOltS).
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! "LASER" Calibration information follows:

character*12 sim_ts_nc_de i Terminal server n_e n_.
integer*4 tas_cal cntr ! Switch Controller address.
integer% tas_sig cat ! Gage signal / Laser ca( address.
integer*4 tas freq 9 50 HHz / i NHz address.
integer*4 tas_ext ! Laser input; Internal / External address.
integer*4 las lct rmt ! Local / Remote address.
integer*4 las:lckout ! Laser lockout address.
integer*4 las_trig ! Laser closure trigger address.
integer*4 las_power _ Laser Cat ON/OFF power address.

end structure

! The following structure describes the RTD 720 Experiment subchannets.
! There wilt be one record of this type present for every RTD 720 sulochannel,
! Each RTD 720 subchannet is associated with one unique event experiment.
! There will also be one record of this type designated subchannel O, whic_
= represents the raw data for the entire channel.

structure /RTD_EXP_SUB_DESC/
integer*2 chan_num _ Channel number (combination of the

# decimal GPIB bus address and the
! RTD 720 channel number).

byte sub_rec type ! Subchannel record type (32).
byte sub_num ! Subchannel number.

! "GENERAL" Information follows:

character*16 sec desc i Channel number in ASCII.
character*24 last edit ! Date of last edit.o

character*12 editor ! Name of RTDTEST editor.

character*12 expmt_ta ! SNL Experiment number.
character*20 expmtr_name ! Experimenter name.
character*8 expmtr_org ! Experimenter organization, or

! acronym if non-Sandia.
character*!6 expmtr_note ! Experimenter plot annotation.
character*8 plot_option ! Plot option;

! Acceptable entries are:
! 'NONE', 'COUNTS', 'LINEAR'.
! 'NONE' requests no plot, 'COUNTS'
! requests a plot in percent of full scale.
I 'LINEAR' requests a plot of engineering
! units in the linear form "ay+b".

character*12 y_tabet ! Y-axis laloel for linear plots.
real*4 cony factor ! Gage conversion factor in

! engineering units per volt.
integer*4 expmtorder _ Experiment order of occurrence.
real*4 expmt_detay ! Signal delay inserted for multiplexing.
real*4 expmt_atten ! Signal attenuation which results from

! the inserted signal delay.
integer*4 expmt_teft ! Experiment left bound in counts.
integer*4 expmt_right ! Experiment right bound in counts.
logical*4 use start stop ! Use the plot start and stop time which follow;

.true. means t'se plot start and plot_stop,
! .false. means _he plot start arK_ stop time
! wilt come from other sources.

real*8 plot_start ! Plot start time in seconds;
! valid only if use start stop above is .true.
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reat*8 plot_stop Plot stop time in seconds;
valid only if use_start_stop above is .true.

logical*4 use_min_max use the y-min and y-max values which follow;
.true. meansuse y_mtn and y_max,
.false. means the plot y min and max value
wilt comefrom other sources.

real*4 y_mtn Minimumy value to plot;
valid only if use_min_maxabove is .true.,
units must agree with y label or all y label.

real*4 y_max . Maximumy value to plot;
valid only if use min max above is .true.,
units must agree ;ith-y label or att_y_tabet.

real*8 relative_delay Relative delay in seconds, a correction
added to time values before plotting.

character*4 zero ref Zero reference; used to identify on plots the
basis for the relative_delay correction above.
Currently 'COMP'(ton), 'FIDU', ' ' are
acceptable. Use of this field MAYclassify
the resulting plot.

character*4 srad_file Indicates whether or not to produce
an SRADfile white generating a plot.
Acceptable entries are 'NONE', and 'SRAD'.

t "K'FACTOR, EQUALIZATION,
t NORMALIZATION,and TREND"Informationfollows:

Logical*4 apply_kfactor ! Apply K-factor to this channel;
l .true. meansapply.

real*4 kfactor I Measured K-factor.
real*4 kfactor_atten I Late change affecting K-factor.
character*80 kfactor_method ! Description of how K-factor was

! measured.
logical*4 equalize ! Apply equalization to this channel;

.true. means equalize.
character*48 equalize file ! Fitename of the equalization

function.
logical*4 normalize_time t Normalize the time axis;

t .true. meansnormalize.
real*4 normalz_factor I Normalization factor.
real*4 sig_atten ! Signal attenuation for TREND.
real*4 sig_term_res ! Signal termination resistance.
real*4 sig_prop_time ! Total signal propogation time.
real*4 trg_prop_time t Total trigger propogation time.

! "SIMULATION"Informationfollows:

logica "4 sim_option I External simulation;
W .true. meanssimulation applied.

integer*4 num_simulators ! Numberof simulators used to
! generate the simulation signal,
! four maximum.

character*16 simunique_id(4) 9 Simulator unique identification
! for each simulator used.

real*8 sim_pp_votts I Simulated signal voltage, peak-to-peak
t being inserted for this experiment.

real*4 insert_atten ! Attenuatorinsertedafter fanout.
real*4 fanoutallen ! Fanoutattenuation.
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real*4 cabte_atten Sum of att cable attenuation between
the simulation signal generator and
this experiment.

integer*4 aim_switch Simulator switch number.
character*16 aim_unique fo Fiber Optic ID code,
integer*4 simfo_switch Fiber Optic switch number.
character*8 est_tek_atten Estimated attenuation needed to avoid

over driving the Tek 11801.
integer*4 ptcosec..atten Attenuation setting, Picosecond generator.

end structure

1 The following structure describes the RTD 720 Laser Calibration subchanneta.
I There will be one record of this type present for every RTD 720 subchannet.
! There will also be one record of thi; type designated subchennet O, which
I represents the raw data for the entire channel.

structure /RTD LC SUB DESC/
integer*2 chan_num I Channel number (combination of the

l decimal GPIB bus address and the
I RTD 720 channel number).

byte sub_rec_type t Subchannet record type (33).
byte sub_rum I Subchannel number.

I "GENERAL" Information follows:

character*16 sec_desc Channel number tn ASCII.
character*24 last_edit Date of Last edit.
character*12 editor Name of RTDTEST editor.

character*12 expmt_id SNL Experiment number.
character*20 exl:_tr_name Experimenter name.
character*8 expmtr_org Experimenter organization, or

acronym if non-Sendia.
character*16 expmtr_note Experimenter plot annotation.
character*8 plot_option Plot option;

Acceptable entries are:
'NONE' 'COUNTS' 'LINEAR'w # .

'NONE' requests no plot, 'COUNTS'
requests a plot in percent of full scale.
'LINEAR' requests a plot of engineering
units in the linear form "ay+b".

character*12 y label Y-axis label for linear plots.
real*4 cony_factor Gage conversion factor in

engineering units per volt.
integer*4 expmt_order Experiment order of occurrence.
real*4 expmt_delay Signal delay inserted for multiplexing.
real*4 expmt_atten Signal attenuation which results from

the inserted signal delay.
integer*4 expel_left Experiment left bound in counts.
integer*4 expmt right Experiment right bound in counts.
logical*4 use_start_stop Use the plot start and stop time which follow;

.true. means use plot_start and plot_stop,

.false. means the plot start and stop time
will come from other sources.

real*8 plot_start Plot start time in seconds;
valid only if use_start_stop above is .true.

real*8 plot_stop Plot stop time in seconds;
valid only if use_start_stop above is .true.
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toglcat*6 use_mln_max use the y-mln and y-max values which follow;
.true. means use y_mln and y_mex,
.false. means the plot y mln and max value
will comefrom other sources.

real*4 y_mln Minimumy value to plot;
valid only If use_min_maxabove is .true.,
units must agree with y_label or alt_y_tabet.

rent*4 y_mex Maximumy value to plot;
valid only tf use_mln_max above is .true.,
unite must agreewith y_labelor att_y_labet.

real*8 relative_delay Relative delay in seconds, a correction
added to time values before plotting.

character*4 zero_ref Zero reference; used to identify on plots the
basis for the relative_delay correction above.
Currently 0COHP0(ton), 'F[DUt, ' ' are
acceptable. Use of this field MAYclassify
the resulting plot.

character*4 grad_file Indicates whether or not to produce
an SRADfile while generating a plot.
Acceptable entrtes are °NONES,and 'SRAD'.

! "K'FACTOR,EQUALIZATION,
! NORMALIZATION,and TREND"Information follows:

[og|cal*4 apply_kfactor I Apply K-factor to this channel;
.true. meansapply.

real*4 kfactor Measured K-factor.
real*4 kfactor_stten Late change affecting K-factor.
character*80 kfactor_mathod Description of how K-factor was

measured.
logical*4 equalize Apply equalization to this channel;

.true. meansequalize.
character*48 equalize_file Filename of the equalization

function.
Logical*4 normalize_time Normalize the time axis;

.true. meansnormalize.
real*4 normeLz factor Normalization factor.
real*4 sig_att_n t Signal attenuation for TREND.
real*4 sig_term res I Signal termination resistance.
real*4 sig_prop_time ! Total signal propogatton time.
real*4 trg_prop time I Total trigger propogation time.

I "SIMULATION"Information fottows:

logicat*4 stm..option External simulation;
.true. meanssimulation applied.

integer*4 num_simutators Numberof simulators used to
generate the simulation signal,
four maximum.

character*16 sim_unique_id(4) Simulator unique identification
for each simulator used.

real*8 sim_pp_votts Simulated signal voltage, peak-to-peak
being inserted for this experiment.

real*4 insert atten Attenuator inserted after fanout.
real*4 fanoutatten Fanout attenuation.
real*4 cabte_atten Sumof all cable attenuation between

the simulation signal generator and
this experiment.

integer*4 sim_switch Simulator switch number.
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character*16 stm untqueJo t Fiber Optic ID code.
integer*4 stm-fo switch 1 Fiber Optic switch number.
character*8 est[tek_atten 1 Estimated attenuation needed to avoid

I over driving the Tek 11801.
integer*4 picosec_atten I Attenuation setting, Picosecond generator.

end structure

t The following structure describes the RTD720 Cable Compensationsubchannets.
t There wilt be one record of this type present for every RTD720 subchannel.
I There wilt also be one record of this type designated subchannet O, which
! represents the raw data for the entire channeL.

structure /RTD CC_SUBDESC/
integer*2 chan_num ! Channel number (co_inatton of the

! decimal GPIB bus address and the
I RTD720 channel number).

byte sub rec type t Subchannet record type (34),
byte sub_num I Subchannetnumber.

I "GENERAL"information follows:

character*16 sac desc Channel number in ASCII.
character*24 tas_ edit Date of Last edit.
character*12 editor Nameof RTDTESTeditor.
character*12 expmt_id $NL Experiment number,
character*20 expmtr_name Experimenter name.
character*8 expmtr_org Experimenter organization, or

acronym if non-Sandta.
character*16 expmtrnote Experimenter plot annotation.
character*8 plot_option PLot option;

Acceptable entries are:
SNONE', 'COUNTS', 'LINEAR',
'NONE' requests no plot, 'COUNTS'
requests a plot in percent of fuLL scale.
'LINEAR' requests a plot of engineering
units in the Linear form "ay+b".

character*12 y_tabet Y-axis label for Linear plots.
real*4 conv_factor Gage conversion factor in

engineering units per volt.
integer*4 exl_nt_order Experiment order of occurrence.
real*4 expmt_delay Signal delay insertedfor multiplexing.
real*4 expmt_atten Signal attenuation which results from

the inserted signal delay.
integer*4 expmt_left Experiment left bound in counts.
integer*4 expel_right Experiment right bound in counts.
LogicaL*4 use_start_stop Use the plot start and stop time which foLLow;

.true. meansuse plot_start and plot_stop,

.faLse. meansthe plot start and stop time
wilt come from other sources.

real*8 plot_start PLot start time in seconds;
valid only if use_start stop above is .true.

real*8 pLot_stop Plot stop time in seconds;
valid only if use_start_stop above is .true.

LogicaL*4 use_min_max Use the y-min and y-max values which follow;
.true. meansuse y_min and y_max,
.false. means the plot y mtn and maxvalue
will comefrom other sources.
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real*4 y mtn Minimumy value to plot;
vattd only if use mtn_maxabove ts .true.,
units must agree with y_tabei or att_y.tabet.

reaL*4 y_max MaximL_y value to plot;
valid only (f use mtn_maxabove is .true.,
units must agree with y_tabet or alt_y labeL.

re_t*8 reLative_deLay ReLative delay in seconds, a correction
added to time values before plotting.

character*4 zero ref Zero reference; used to identify on plots the
basis for the reLative_deLay correction above.
CurrentLy 'COMPl(ton), 'FIDU', ' ' are
acceptable, Use of this field MAY classify
the resulting plot.

character*& srad_ftte Indicates whether or not to produce
an SRADfit, while generating a plot.
AcceptabLe entries are 'NONE' and 'SRAD'I •

t "K'FACTOR,EQUALIZATION,
I NORMALIZATION,and TREND"Information foLLows:

Logical*4 apptykfactor I AppLyK-factor to this channeL;
.true. meansapply.

reaL*4 kfactor Measured K'factor,
reaL*4 kfactor_atten Late change affecting K-factor.
character*80 kfactor method Description of how K-factor was

measured.
logical_6 equaLize Apply equalization to this channeL;

.true. means equalize.
character*48 equaLize_fiLe Fttename of the equalization

function.
LogicaL*4 normaLize_time NormaLize the tlme axis;

.true. means normalize.
reaL*4 normatz factor NormaLiZation factor.
reaL*4 sigatten I Signal attenuation for TREND.
reaL*4 sig term res I Signal termination resistance.
real*4 stg_prop_time ! Total signal propogation time.
reaL*4 trg_prop_time I Total trigger propogatton time.

t "SIMULATION" Information foLLows:

LogicaL*4 sim_optton External simulation;
.true. meanssimulation applied.

integer*4 sum simulators Numberof simulators used to
generate the simulation signaL,
four maximum.

character*16 simuntque_id(4) SimuLator unique identification
for each simulator used.

reaL*8 sim_pp_votts SimuLated signal voltage, peak-to-peak
being inserted for this experiment.

reaL*4 insert_aLLen AttenuatorInserted after fanout.
reaL*4 fanout atten Fanout attenuation.
reaL*4 cabLe_aLLen Sumof aLL cable attenuation between

the simulation signal generator and
this experiment.

integer*4 sim_switch SimuLator switch number.
character*16 stmunique fo Fiber Optic ID code.
integer*4 sim_fo_switch FiberOptic switch number,
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character*8 est_tek.ntten t Estimated ettenuetton needed to nvotd
! over driving the fek 11001.

Integer*4 picosec_ntten i Attenuation setting, Picosecond generator.
end structure

i End of TABLE_STRUCTSListing.
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APPENDIX B
INSTRUMENT CONTROl. FILE (TABLE) UTILITY RO_INES

B. 1 INTRODUCTION

The files that were called tables arc now called InstrumentControl Files or ICFs+_ The ICl:s
are implementedas standardRMSkeyed+accessindexedfiles containingvariablelength records.
This file organizationwaschosenbecauseitallowsbothrandomaccessandtruevariablelength
records,Thefirstfourbytesof eachrecordarereservedfora numerickeythatisusedto index
into the file, Theseroutinesrequirethatthe ICF exist, To createthe file, whichis then
expandedintoan ICF, usetheutilityprogramCRLAFI. TBL, describedin B,4,9,

B.2 ICF UTILITY ROUTINES

There are ten routinesavailablefor usewiththe ICFs, (:)nlyfive of themare intendedl_r
generaluseby applicationprograms.Theyare'

(1) OPEN TBL _o_ns anexistin_ICF,
(2) READ TBL REC oreadsa recordfroman ICF,
(3) MODI[rz' TBL REC. rewritesa recordto an ICF,
(4) TBL_CHAN D[R - returnsa directoryof thechannelsin this ICF.
(5) CI:,OSE TBI,. closes an ICF.

They are described in this section, Three other r(UllnCs are used to add records to an ICI:,
They are'

(6) ADD TBL REC - adds a new recordto an ICF,
(7) DELETE_TBL REC - deletes an existing record from an ICF,
(8) GET TBL INFO - returnsinformationaboutfields and records in the ICF,

* Mucll of this d(v,:umentand all of the routinesdescribedherein were writtenby Jon
' S ' SAnspach when he worked for Organization9321. Fhe,e routme,,ihave been modified

when necessary and documentationupdatedby Peter Kaestnerot'Department0321.
The files thatwere called tables are now InstrumentControl Files (ICFs),
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q pI h ; remainingtworoutinesareSAND[;Ssrmciflcandarenotdescribedinthisd(_umcnt,They
are:

(9) CNV STATUS TBL _convertsSAND[IS_tatusbytestoICFentries_
(10) CNV TBL STATUS -convertsICFentriest_SAND[;Sstatusbytes,

Alloftheroutinesareimplementedasinteger*4functionsthatreturnstatusvaluest()aIongword
(integer*4)inthecallingprogram.Thestatusvaluesindicatewhetherthefunctionssucceeded
orfailed.Formoreinl()_ationonreturnstatusvalues,seetheImplementationparagraph,B.5

B.3 STRUCTURE NAMES

Whena structurenameis requestedasanargument,it must_ acharactervariable(or literal)
whose value is a valid structurename, Valid structurenamescome from the file
lABI.I.STRtlCTS.[IJ Thenamesoftherecordty_sarethesameasthestructurenames
in TABI.E SFR[ (TS_I)Et. Structurename_thatstartwith [!NI;SED.. areplace holdersand
are tor luture use only. Currentlyvalid structurenamesare:

(1) STRUCT DESC - keeps an internaldescription of the ICF in the ICI:.
(2) GEN DESC - contains general in!i)rmationabout the table, test. and s¢_urce_
(3) STREAM DE, C describes a stream coming from the source.
(4) MM DESC'- describes a Mass Memor_¢inputstream.
(5) HDI)R DESC - describes an HDI)R input stream.
(6) GEAR DESC odescribes a GEARcollection system,
(7) SOURCE DESC - describes the data s_urce,
(8) UNUSED 08 DESC. currentlyunused,exists as a placeholder.
(9) UNUSED.09 DESC -currentlyunused,existsasaplaceholder,
(i0) UNUSED.10 DESC -currentlyunused,existsasaplaceholdcr,
(II) UNUSEI) IIDESC -currentlyunused,existsasaplaceholder,
(12) SIMULATOR DESC °describesa familyofsimulationsources,

' _ *S .. s(13) S TRIG DE,:C contain, the time mapping of the trigger sources_
(14) UNUSED 14 DESC -currentlyunused,existsasaplaceholder,
(15) UNUSED IS DESC -currentlyunused,existsasaplaceholder,

' g(16) UNUSED 16 DESC -currentlyunused,¢xlst!_asaplaceholdcr,
(17) PRI TYPE DESC -namesthechanneltypeforallthesourcechannels,
(18) TRIGGERCHAN DESC -describesatriggercounterchannel,
(19) ,.SALOG CHAN ..tiEStr'-_.,..describesa SANDIISANALOG channel,

,_oldia National Lahoratorit's (hldergrou_zd T(,sti_lg
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(20) S DIG CHAN DESC - describes a SANDUS DIGITAl. channel,
(21) S DIG SUB DESC - describe.".s a SANDUS DIGITAl, subchannel,
(22) S AMUX CHAN DESC - describes a SANDIIS ANALOG MUX channel,
(23) S-AMUX-SUB DESC - describes a SAND[YS"ANAI.OG M[YX subchannel,
(24) T-7912 CleAN DESC-describes a Tektronix 7912 channel_
(25) T7912 SUB DESC - describes a Tektronix 7912 suhchannel,

(26) UNUSE[ _26_DESC currently unused, exisls as a placeholder,
(27) UNUSED 27 DESC - currently unused, exists us a placeholder.
(28) T7103 CHANt DESC-describes a Tektronix 7103 channel,
(29) T7103 SUB DESC - describes a Tektronix 7103 subchannel,
(30) RTD DEV I)ESC - describes a Tektronix RTD720 device,

ES"(31) RTD CHAN D .,. C - describes a RTD720 channel_
(32) RTD-EXP DEsc - describes a RTD720 data suhchannel,
(33) RTD LS SUB DES('= describes a RTD720 laser calibration subchannel,

(34) RTD CC SUB DESC - describes a RTD720 cable compensation suhchannel.

For example, in order to read a Tektronix 7012 channel record from an ICF, the user must
supplythestring'T7912CIIAN I)F.SC'aslhe'recname'argument,

B,4 USER CAI,LABI, E ROUTINES

B.4.1 Open Tbl

Open "l%1is an integer*4 function that opens an ICF, It will not create =tllew ICF, so the ICF
must already exist, Open Tbl returns as the function value a status code that indicates success
or failure, Open Thl and the variable to receive the return status must be declared in the calling
prosram as integer*4 variables.

The calling format t'or (L)pen.Tbl is:

status = Open+Thl ( file=spec,
lull,
access)
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wheretheargumentsare:

(1) flle spec

name: file spec
type: characterstring
access: readonly

Fi)_ specification of the ICF. If the file type is not specified, it defaults t_)TBL. There
is no default fbr the file name.

(2) lun

name: lun
type: integerIongword
access: read only

L_)gicalunitnumberto assign to the ICF. The logical unit numberis used by the other
routines.

(3) access

name: access
type: characterstring
access: readonly

File access mode, If the user wants to write to the ICF, the access argumentmust be
'WRITE.' Specify 'READ' to only readthe file. The ICFs are read-shareable;that is,
they can be read by more than one program simultaneously, tIowever, they are not
write-shareable, sc,only one programat a time can write to an ICF,

B.4.2 Read Tbl Rec

Read Tbl Rec is an integer*4functionthatreadsa recordfrom the ICF, The user's FORTRAN
record variable name must be one of the recordstructures in the file TABLE STRUCTS.DEF.
Include the file TABLE STRUCTS,DEF file in the program and declare a record variable forw
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each type of record to be written from the ICF. For example, to read 7912 channel records,
use the following lines (substituting the appropriate record variable name for t7912_rec):

include INCLUDE$INCLUDE TABLE STRLCTS.DEF
record /T7912 CHAN DESC/t7912 rec

where INCLUDE$INCLUDE has been defined as:

$ DEFINE INCLUDE$INCLUDE LD'[INCLUDEI (or wherever the files are
maintained)

Only SANDUS ANALOG channels have NO subchannels associated with them, Each type of
subchannel has its own record structure, and each subchannei has its own record in the ICF.

In order to read a subchannel record, the user must specify a subchannel number in the call to
Read Tbl Rec.

Finally, since there may be more than one record in the ICF that matches the record type to be
read, the aser must also supply an index number that indicates which record of that type is to
be read. In the case of a channel description record, the index is simply the channel number.
Read Tbl Rec returns as the function value a status code that indicates success or failure.
Read Tbl Rec and the variable to receive the return status must be declared in the calling
program as integer*4 variables.

The calling format for Read_Tbl_Rec is:

status = Read Tbl Rec( lun.
rec name,
rec index.
sub rec,

rec_var)

where the arguments are'

(1) lun

name: lun

type: integer longword
access: read only

Sandia National Laboratories Underground Testing
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Logical unit number of the ICF. This is the same logical unit number supplied to
Open_Tbl.

(2) rec name

name: rec name
m

type: character string
access: read only

Name of the record (or structure) type to read. This name must be the name of a
structure definition in TABLE STRUCTS.DEF or Read Tbl Rec will return an error
code.

(3) rec index

name: rec index

type: integer longword
access: read only

Record index to use. If there are multiple occurrences of some record types in an ICF,
Read Tbl Rec uses rec index to find the desired record. If there can only be one
occurTrence of the record-in the ICF, rec_index is ignored.

(4) sub rec

name: sub rec
m

type: integer Iongword
access: read only

Subchannel record number. This argument is applicable to SANDUS DIGITAL and
ANALOG MUX channels, and to Tektronix 7912, and 7103, and the RTD 720 channels.

It does NOT apply to SANDUS ANALOG channels. For all other records, this
argument should be zero.

Sandia National Laboratories Underground Testing
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(5) rec var

name: rec var

type: record variable
access: write only

FORTRAN record variable to receive the ICF record. 'rec_var' must be declared using
one of the structures defined in TABLE STRUCTS.DEF.

B.4.3 Modify_Tbl_Rec

Modify_Tbl_Rec is an integer*4 function that writes a modified record into the ICF. The user's
FORTRAN record variable must be declared, using the name of one of the record structures in
the file TABLE STRUCTS.DEF. Include the TABLE_STRUCTS.DEF file in the program andm

declare a record variable for each record type to be written to the ICF. For example, to write
SANDUS channel records, use the following lines (substituting the appropriate record variable
name for sandus_rec):

include 'INCLUDE$INCLUDE:TABLE STRUCTS.DEF'
record/S ALOG CHAN DESC/sandus rec

To use Modify_Tbl_Rec, supply the name of the record type (or structure) to be written. The
names of the record types are the same as the structure names in TABLE_STRUCTS.DEF. For
example, in order to read a SANDUS ANALOG channel record, supply the string
'S ALOG CHAN DESC' as an argument, Certain channels have subchannels associated with
them. Each type of subchannel has its own record structure, and each subchannel has its own
record in the ICF. In order to read a subchannel record, specify a subchannel numbe_" in the
call to Read Tbl Rec.

m

Finally, because there may be more than one record in the ICF that matches the record type
needed, supply an index number that indicates which record of that type to write. In the case
of a channel description record the index is simply the channel number.

Modify_Tbl_Rec returns as the function value a status code that indicates success or failure.
Modify_Tbl_Rec and the variable to receive the return status must be declared in the calling
program as integer*4 variables.
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The calling format for Modify_Tbl_Rec is:

status = Modify_Tbl_Rec (lun,
rec_name,
rec index,

sub_rec,
rec_var,
audit)

where the arguments are:

(1) lun

name: lun

type' integer longword
access read only

Logical unit number of the ICF, This is the same logical unit number supplied to
Open_Tbl.

(2) rec_name

name: rec name

type' character string
access' read only

Name of the record (or structure) type to write. This name must be the name of a
structure defined in TABLE STRUCTS.DEF or Modify_Tbl_Rec will return an errorm

code.

(3) rec indexm

name: rec index

type' integer longword
access' read only
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Record index to use. If there are multiple occurrences of a certain record type in an
ICF, Modify_Tbl_Rec uses rec_index to find the desired record, if there can only be
one occurrence of the record in the ICF, rec index is ignored.

(4) sub rec

name: sub rec

type: integer longword
access: read only

Subchannel record number. This argument is applicable to SANDUS DIGITAL and
ANALOG MUX channels, and to Tektronix 7912, and 7103, and the RTD 720 channels.

It does NOT apply to SANDUS ANALOG channels. For all other records, this
argument should be zero.

(5) rec var

name: rec var

type: record variable
access: read only

FORTRAN record variable to receive the ICF record, rec var must be declared, using
one of the structures defined in TABLE STRUCTS.DEF.

(6) audit

name: audit

type: logical longword
access: read only

Flag that indicates whether or not to write audit trail infbrmation to the ICF. Under
most circumstances, this argument should have the value TRUE.
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B.4.4 Tbl Chan Dlr

Tbl Chan_Dir is an integer*4 function that returns a directory of channels contained in the ICF,
The directory is in the form of an integer array with values that are channel numbers existing
in the ICF. There may be up to 512 values returned in the directory array; one for every
possible channel record in the ICF,

The user may specify a channel type in the argument list. Tbl_Chan_Dir will return only the
channels that match that channel type. If the user does not specify a channel type, all channels
in the directory will be returned. The channel types are defined in TABI.,E STRUCTS,DEF
within the PRI TYPE_DESC record structure. The following types are currently defined'
overhead, trigger, dummy, SANDUS ANALOG, SANDUS DIGITAL, SANDUS ANALOG
MUX, Tektronix 7912, Tektronix 7103, and RTD 720.

Tbl Chan Dir returns as the function value a status code that indicates success or failure,

Tbl_Chan_Dir and the variable to receive the return status must be declared in the calling
program as integer*4 variables.

The calling t_)rmat for Tbl Chan_Dir is'

status = Tbl Chan Dir( lun,
than_type,
dir,
dir size,

num chans)

where the arguments are'

(I) lun

name' lun

type: integer longword
access' read only

la)gical unit number of the ICF. This is the same logical unit number supplied to
Open Tbl.
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(2) than_type

name: chan_type
type: integer longword
access: read only

Channel type to match. If the value is negative, Tbl_Chan Dir returns all existing
channels without matching channel types.

(3) dir

name' dir
type: Iongword array
access' write only

Channel directory to return. Each element contains a channel number that exists in the
ICF. If a nonnegative chan_type argument is specified, then the channels match that
channel type.

(4) dir size

name: dir size
type' integer Iongword
access: read only

Size of channel directory array. An ICF can contain as many as 512 channels, so this
argument should be at least 512. Tbl Chan_Dir does not return an error if the directory
is too small to hold all the channels; it only returns as many channels as fit in the
directory.

(5) hum chansN

name' num chans
type: integer longword
access' write only
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Number of channels Tbl Chan Dir returned in dir, This number will never be more
than dir size,

B.4.5 Close Tbl
M

Close_Tbl is an integer*4 function that closes the ICF, Close Tbl returns as the function value
a status code that indicates success or failure. Close Tbl and the variable to receive the return
status must be declared in the calling program as integer*4 va,'iables.

The calling format for Close_Tbl is'

status -Close Tbl (iun)

where the argument is:

(1) lun

name: lun
type: integer Iongword
access: read only

Logical unit number of the ICF, This is the same logical unit number supplied to
Open_Tbl.

B.4.6 Add Tbl Rec

Add_Tbl_Rec is an integer*4 function that is used to add a record to an existing ICF, It is used
only by a routine that is building an ICF.

The calling format would be:

status = Add Tbl Rec (lun,m

rec name,

rec_index,
sub_rec,
byte_array)
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where the arguments are:

(1) lun

name' lun
type: integer Iongword
access' read only

Logical unit number of the ICF. This is the same logical unit number supplied to
Open_Tbl.

(2) rec name

name: rec name
,,x,,.

type' characterstring i
access: read only

Name of the record (or structure) type to write. This name must be the name of a
structure definition in TABLE STRUCTS,DEF or Add Tbl Rec will return an error
code,

(3) rec index

name: rec index
type: integer longword
access' read only

Record index to use. If there are multiple occurrences of a certain record type in an
ICF, Add Tbl Rec uses rec index to identify the desired record. If there can only be
one occurrence of the record"in the ICF, rec_index is ignored,

(4) sub rec

name: sub rec
type' integer Iongword
access: read only
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Suhchannelrecordnumber. This argumentis appiicahlet,_SANI)US DIGITAL and
ANALOG MUX channels,andm Tektronix7912,and7103,andtheRTD 720channels,
It does NOT apply to SANDIIS ANAI,OG channels, For all other records, this
argumentsh¢_uldbezero.

(_) byte array

name: byte array
type: byte array
access: read only

This is the record to be enteredint()the ICF. Note that it is a byte array.

B.4.7 Delete Tbl Rec

Delete Tbl Rec isan integer*4functionthatdeletesanexistingrecordfromanICF It would
only be used by a routinebuildingan ICF. To changeanexisting record, use Modily.'Fhl Rec.

The call to Delete I1_1Rec is:

status = Delete Tbl Rec( lun,.....

rec name,....

rec index,
sub rec)

where the arguments are as f_llows:

(1) lun

name: lun

type' integer longword
access: read only

Logical unit number of the ICF. This is the same logical unit number supplied to
Open Tbl.
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(2) rec name

name' rec name

type', characterstring
access: read only

Name of the recc)rd(or structure)type to write, ']'his name must _ the name of' tt
structuredefinition in rABI.I. STRt crs,l i.I or Delete Thl Rec will returnan error
code,

(3) rec index

name: rec index

type: integer h)ngword
access: read only

_,-currence,of' a certain record type in anRecord indexto use. if thereare multiple, "" ' s
ICF, Delete Thl Rec usesrec indexto identify thedesiredrecord, If' therecan only
one occurrenceof the record in the ICF, rec index is ignored,

(4) sub rec

name: sub rec

type: integer Iongword
access: read only

Suhchannelrecord number, This argument ts applicable to SANDLS DIGITAl. and
ANALOG MUX channels,andto Tektronix 7912, and7103, andtheRTD 720 channels,
It does NOT apply to SANDt S ANALOG channels. For all other rec,rds, this
argumentshouldbe zero,

B.4.8 Get Tbl Inh)

Get_Tbl Info is an integer*4 function that returns information about the ttelds and records in
an ICF, All of the information except the record key is stored in the ICF itself, in a record
described in STRUCT DESC,
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Thecall to Oat 1_1 Info is:

status- Get Tbl lnfo ( rec name,
rec index,
subrec,
rec key,
reclength)

wheR the argumentsare:

(1) _c name

name: rec name
type: characterstring
access: read only

Nameof the record(or structure)type to write, This namemustbe the nameof a
structure definition in TABLE STRUCTS,DEF or Get Tbl lnfo will returnan error
code.

(2) rec index

name: rec index
type: integerIongword
access: read only

Recordindexto use, if thereare multipleoccurrencesof a certainrecordtype in an
ICF, Get_Tbl_lnfo uses rec index to identify the desired record, If therecan only be
oneoccurrenceoftherecordintheICF,rec_indexisignored,

(3) subrec

name' sub rec

type: integer longword
access' readonly
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Subchannel record number. This argument is applicable to SANDUS DIGITAL and
ANALOGMUX channels,and to Tektronix7912, and7103, and theRTD 720 channels.
It does NOTapply to SANDUS ANALOGchannels. Forallother recordsthis argument
shouldbezero,

(4) rec key

name: rec key
type: integerIongword
access: write

This is the RMS record key, The structureof the key is defined in Get=Tbl lnfo and is
similar to thefirst four bytes of eachrecord,

(5) rec length

name: rec iength
type: integerIongword
access: write

This is the record lengthin bytes,
=

B,4.9 CREATE TBL.FOR

Create Tbl isa standaloneutilityusedtocreateanemptyICF namedWORK,TBL. '['hesource
file isi'n TOOI_$LII]RARY'CREATE TBL.FOR, wherethesymbolTOOLS$LIBRARY is
defined:

$ DEFINE TOOI,SSL!BRARY LD:[TOOLSI (or whereverthefile is maintained)

WORK.TBL is eitherrenamedasrequired,or copiedto thedesireddirectorywitha newfile
name. It mustbepopulatedwith thenecessaryrecordsbeforebeinguseful,butit doescontain
record lengths and record names in its only recordSTRUCT DESC.

CREATE TBL must be run,as the OPEN_TBLroutineverifies that the namedICF exists. An
OPEN TBL call is executedby the INGRESdatabaseadministrator,CREATE TBL,FOR must
be recompiled when any change is made to TABLE STRUCTS,DEF, The structure
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STRUCT DESC contains an upper hound on the number of unique structures that are currently
allowed in TABLE STRIYCTS, This is currently 40, and is easily changed.
CR ' :_. EA I'L TBL.COM exists, and may be used to compile and link CREATE TBL.EXE.

B,4,10 ANALYZE STRUCTS,FOR
....

CREATE TBL.t:OR contains a subroutine ANAI.YZE STR!I(,TS that has been modified and

used to prepare the DI!MP .... FOR subroutines in REPAIR$LIBRARY. The program is called
DUMPREP, and is documented in Appendix I. This subroutine has also been modified t_ create
a program that will take a CIIN file from test A, modify the header, and create a CIIN file tk_r
test B,

B.5 IMPLEMENTATION

As mentioned above, all of the ICF utility routines return status values to the calling program
that indicate the success or failure of the routines. The status codes are defined in such a way
that success codas are odd values and failure ct_Jes are even values. In VAX FORTRAN

numeric values can be tested' as logical expressions; odd values test TRUE and even values test
FAI,SE. The return status should always be tested and appropriate actions should bc taken, If
the routine fails, the user should at least write out an error message. There is a routine named
Bad Status that will convert a status code to an ASCII error message and print it out on the
terminal, It can be called as a subroutine with three arguments. The arguments are:

(1) calling name

name: callingname
type: character string
access' read only

Name of the calling routine. This name gets printed out in order to show which routine
the program was in when it tried to call the ICF utility routine.
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(2) called name

name: called name

type: character string
• access: read only

Name of the called routine• This name gets printed out in order to show which utility
routine returned the error status.

(3) status

name' status

type: integer longword
access' read only

Status code returned by the called routine. The status code is converted to a
system-supplied error message and the error message is printed out.

A typical example is:

program Main
integer*4 Open_Tbl, status

,

status = Open_Tbl (...)
if (status) then ! Success

0

else !Failure

call Bad_Status ('Main', 'Open_Tbl', status)

end if
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Bad Status and the ICF routines (along with other useful routines) are in the object library
UTILITY.OLB, or its companion for use while debugging, UTILITY.DBG_OLB. Before you
can run a program that calls these routines, you must link them with your program. To do that,
use the following command (or your own variation)'

$ DEFINE UTILITY$LIBRARY LD:[UTILITY] (or "directory containing
UTILITY.OLB")

and either

$ LINK YOUR PROG, UTILITY$LIBRARY:UTILITY/LIBRARYm

or

SLINK/DEBUG PROG,UTILITY$LIBRARY'UTILITY.DBG OLB
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APPENDIX C
BIG FILE FORMAT

C,1 INTRODUCTION

This document describes a BIG file, BIG File is a generic phrase describing file types that
contain data from one or more channels, that are created by FETCH, DECOM, or REALIZE,
and that are processed by either PROCESS or ANALYZE into CHN files, Certain other
software tools, such as AUTOSiM, RTDTEST, and DHTEST, create BIG files.

BIG files contain information about their channels, and contain data from a specific recording
device, i.e., ACE data channels, or data of a specific type, i.e., realtime data. The BIG file is
in a very cryptic format and is best used with a suite of utility routines that handle all aspects
of the BIG files creation and use.

C.I.I BIG File Creation by FETCH/DECOM and REALIZE

The software programs FETCH and DECOM, among other tasks, pull the data from a collection
point, demodulate it as required, and pack the data, along with records from the Instrument
Control File (ICF), into a BIG file. Documentation for FETCH and DECOM exists, but not
in this Manual.

REALIZE is a program created for the RTD 720 device that collects data from one or more
RTDs, prefixes the data along with information from the ICF, and packages the data into a BIG
file. For additional information on REALIZE, see Section 4 of the Operators Manual, and
Section 2 of the Maintenance Manual.

C.1.2 BIG File Use by PROCESS and ANALYZE

The program PROCESS processes the BIG files created by FETCH/DECOM into CHN files.
ANALYZE serves the same function for BIG files created by REALIZE. The BIG file, with
calibration information from the CHNCAL file, contains all the information necessary to create
a CHN file. Documentation for PROCESS exists, but not in this manual. For further
information on ANALYZE see Section 5 of the Operator's Manual and Section 4 of the
Maintenance Manual.
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C.1.3 Working with BIG Files

Because of the very specialized nature of BIG files, there is a special set of utility routines that
all programs use. Appendix E describes this set of utility routines, These utility routines are:

(a) OPEN BIG - opens an existing file or creates a new file.
(b) BIG DIR - returns a directory of the channels in a file.
(c) RE/_D BIG - reads channel data from a file.
(d) READ BIG ttDR - retrieves a channel header from a file.
(e) WRITE BIG - writes channel data to a file.
(f) CLOSE BIG - closes a file.

All of the above routines are implemented as integer functions that return status values to a
longword (integer*4) in the calling program, The status values indicate whether the functions
succeeded or failed.

C. 1.4 File Format

The BIG data files do not use standard VMS Record Management Services (RMS) file formats
or control information. They appear to the operating system to be simply a stream of bytes
without any structure or organization. They do have an organizatk,'a, but it is meaningful only
to the BIG routines listed in paragraph C, 1.3.

Each BIG file contains a file header, channel headers, and data. The file header appears at the
beginning of the file and is followed by the first channel header, then the data for the first
channel, then the second channel header and channel data, and so on. Every header and every
data section starts on a block boundary. There are no terminators to separate, or control fields
to distinguish one channel from another. The only way to tell where a channel begins and ends
is with the information stored in the file header.

There may be up to 512 channels in each BIG file. The channel numbers must be in the range
0 to 511, and a channel may only occur once in the file. Each channel may contain up to
2,147,483,646 byte._ of information.
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C.2 BIG FILE NAMING

BIG file names have the following form:

sssBIGtnnx.DAT, where:

(a) sss - indicates the type of data in the file, where'

(1) BAS - for baseline data (not currently used)
(2) CAL - for calibration data
(3) FST- for data from ItDDR "fast" channels
(4) MEM - for Mass Memory channel data
(5) REI. - for realtime data
(6) RTD - for RTD720 data
(7) SLW - for data from HDDR "slow" channels
(8) T48 - for Tektronix 7912 early calibrations

The data may be further qualified by the BIG file header variables DATATYPE and
USE INDEX.

(b) tnn - indicates the specific recording device type and number, i.e., RI2 for GPIB
bus number 2 on RMV 10, S03 for SANDUS 503, and A21 for ACE 21.

(c) x - indicates the stream source (L for live, T for tape, S for source).

BIG File Name Prefixes from a Source and/or a Collection Point

DataSource

Tektronix

DataCollectionPoint SANDUS 7912 7103 RTD720

HDDR BAS, CAL, FST, SLW, REL FST FST None

MASS MEM BAS, CAL, MEM, REL MEM MEM None

SOURCE BAS, CAL, FST, SLW CAL, T48 None RTD
rlnl_llrr_ 'r_l:......... -- I_I iiii_[i 11 J I _ S -- ;;__.7__. .; :: rm'; rill "JJ 1 I III II I lOllll_fllflFlnl I I _ _lllllll ......ei ........ I _II _ _ - I I III J _ _ ...... _......... _..... II I ........

Sandia National Laboratories Underground Testing

C-5



Data Collection System BIG File Format

C.3 REFERENCES AND SUGGESTED READING

The following three paragraphs list some related documentation, and some very important files
which contain source code with a documentation. Users are advised to become familiar with
this documentation.

C.3.1 Documentation

(1) REALIZE - creates the RTDBIG file with RTD720 data and is documented in
Section 5 of the User's Manual and Section 2 of this Manual,

(2) ANALYZE - reads the RTDBIG file written by REALIZE and creates the
individual CHN files used by DSP and PRELEWD, ANALYZE is described
in Section 5 of the User's Manual and Section 4 of this Manual,

(3) BIG File Utility Routines are describe in Appendix E of this Manual,

(4) The CHN Data File Format is described in Appendix D of this Manual.

C.3.2 INCLUDE Flies

INCLUDE files are so named because they are captured into the source code by the use of the
FORTRAN INCLUDE statement, These files are maintained in INCL!JDE$INCLUDE, which
is defined as:

$ DEFINE INCLUDE$1NCLUDE LD:[INCLUDE] (or wherever these files are maintained)

(1) BIG STRUCTS,DEF

This file defines the structures and fields for BIG files. Each BIG file contains one BIG
file header and a channel header for each channel in the file, The header will consist of
records extracted from the ICF combined with supplemental information, This file
includes TABLE STRUCTS,DEF and BIG STRUCTS,PRM.

Sandia National Laboratories Underground Testing

C-6



Data Collection System BIG File Format

(2) TABLE STRUCTS.DEF

This file defines the structures and fields for the ICF, BIG, and CttN file headers, It
assumes that each data source will have one control file associated with it which will
contain information common to all channels of the source, and will have channel-specific
information. This file is included in BIG STRUCTS.DEF.

(3) BIG STRUCTS.PRM

' SThis file define: parameters that determine the maximum number of subchannei records
in the BIG file. These parameters are named xxx SUB MAX, where XX is a source
device name, (i.e., T79i2 or S ALOG).

C.3.3 A Brief Explanation of Records and Structures

For a detailed description of the DEC's nonstandard implementation of records and structures,
see both the VAX FORTRAN Language Reference Manual Order Number AA-D034E-TE, dated
June 1988, and the VAX FORTRAN User Manual Order Number AA-D035E-TE, dated June
1988. Later editions exist.

Those who choose not to delve deeply into records and structures can think of a structure as a
description of a collection of variables, a plan, and a record as the structure's realization in
memory. The structure is the architect's plan, while the record is the construction company's
building; other buildings may be built using the same set of plans. The variables described in
the structure may be any legal FORTRAN type in any order. In a record, the variables are
stored in structure order with no blank space. A record statement assigns a variable name to
a structure. A structure description may contain record statements.

The variable name defined in a record statement can be used in much the same way that usual
variable names are used, but the name refers to all the elements contained in that record. The

structure defined by a record statement may be dimensioned. An individual element in a record
is referenced by prefixing its name with the name of each record it is a member of, working
outward. Thus the variable name: "A,B,C(i).X" is element "X" of the ith record "C" in record
"B" in record "A". There is a difference between a structure and a reco_'d; however, authors
tend to use the two words interchangeably.
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C,4 BIG FILE EHEAD :,R DESCRI_ION RECORI)

The file header contains intk_rmation that describes the file to the utility routines, it currently
. ' l ) ::occupies nine blocks It is defined by the following structure in the file BIG STRI CTS,I LI.

structure/BIG FILE ItDR DESC/

integer 4 start block(0'511)
integer*4 byte count(0:5 i i )
character*24 date
character*16 col name

integer*4 use_index
nnteger*4 data type
integer*4 subcom depth
integer*4 frame length
nnteger*4 trig_cnts(6)
integer*4 %fi11(3)
record /GEN DESC/gd
record /PRI TYPE DESC/ pt
record/S TP,IG DESC/st

end structure

With the exception of the startblock field, the contents of the file header may be used by the
calling program, Several structure elements must be supplied by the program when creating a
new file,

(1) START BLOCK

The start block field is an array that contains the starting block number f¢)reach channel,
This field is intended to be used only by the BIG file access routines, A channel header
always starts on a block boundary.

(2) BYTE COUNT

The bytecount field is an array the contains the number of data bytes for each channel,
This field will need to be used by the calling program when reading data from the file,
A user's program may not change this field,
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(3) DATE

The date field specifies thedate andtime thatthe file was created, The calling program
may read, but not write, this field.

(4) COL NAME

The col name fieldgives the nameof the collectionpoint or subsystem that collected the
data. The program that creates the data file must supply a value for this field.

(5) USE INDEX

The use index field specifies the purpose of the data, Acceptable values are O, which
implies normal gauge data, 1, which implies laser calibration data, and 2, which implies
cable compensation data, This field must be supplied by the program creating the BIG
file.

(6) DATA TYPE

The data_type field specifies tile type of data that is contained in the file from the
following categories: memory data, realtime data, standard or late calibration data, and
early calibration data, The program that creates the data file must supply a value for this
field.

(7) SUBCOM DEPTH

The subcom depth field specifies the maximum subcommutationdepth of the data stream
format. The program that creates the data file must supply a value for this field.

(8) FRAME LENGTH,,...

The frame_length field specifies the length, in bytes, of the data stream's major framt:.
The program that creates the data file must supply a value for this field.

(9) TRIG CNTS(6)

The trig_cnts field is an array of trigger counts, The program that creates tile data file
must supply values for this field. It is meaningful only for the SANDUS.
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(10) %FILl,(3)

, S "The %fillfieldhasn'tbeendefinedyet %fillreservesspaceinthe,trucmre,butdoes
not create a variable name tor thatspace.

(Ii) RECORD/GEN DESC/GD

TheGD recordissimplyacopyoftheGEN DESC recordfromtheICF,andhasthe
same structure, It supplies information such as the test name, source code, trigger
channels, etc, The GEN DESC record structure is defined in '!'ABIDESTRI;CTS, DEF,

(12) RECORD/PRI TYPE DESC PT

The PT record is simply a copy of the PRI TYPE DESC record t'romthe control file,
and has the same structure, It contains values thai'specify the primary types of all the
channels. The PRI TYPE DESC record structure is defined in
TABLE STRUCTS,DEF.

This byte array enables the utility programBIG DIR to return the primary channel type
description value of each channel in the BIG file, This value is equal to the record type,
which appears in the third byte of all structures defined in TABLE STRI CTS,DEF.
These values, described in the fi_llowinglist, are used in virtually every program in the
NTS Instrumentation System, and should not be changed without careful thought. The
values are listed in the li_rm Value/Description/Corresponding Structure Name.

(a) 0 = Overhead or Dummy not al'plicable
(b) 18 = Trigger/TRIGGER CHAI_, DESC/
(c) 19 =_SANDUS Analog/S ALOG CHAN DE C
(d) 20 ,= SANDI!S Digital/S_DIG CI-IAN_DESC/
(e) 22 = SANDUS Analog Mux/S AMUX CIIAN DESC/
(t3 24 = Tektronix 7912/T7912 CHAN DESC/
(g) 28 = Tektronix 7103 'T7103 CttAN_DESC/
(h) 30 = RTD 720 Device/RTD DEV DESC/
(i) 31 = RTD 720 Channel/RTDCIIhtN_DI_SC/
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(13) RECORD/S TRIG DESC/st

4The ST recordis simply a copy of the S TRIG DESC record from the control file, and
has the same structure, It containsvalues thatdefine trigttersfor SAND[IS operations,
The recordstructure is defined in TABLE STRUCTS,DEF.

C.5 BIG FILE CHANNEl. DESCRIPTION RECORDS

The fi_llowingstructures define the BIG file channel headers. Eac!lchannel headerconsists of
a channel description record from the ICF, plus various additionalfields, dependingon the
channel type, There is one channelheaderfor each channel, and it is this recordthatis returned
by the utility routine READ BIG.itDR_

For all channel headersexceptthe RTD channel header,FETCH/DF_COMwill derive the value
R TL field ts notmeaningfulfor the COM RATE field fromthe stream formatfile. The COM A :: '

for the RTD. The NUM RT CtlANS and RT CHANS fields are only applicable to the
SANDUS. They tell PROCESS how many realtime channels are grouped _,_'her and what the
individual realtime channel numbers are_ The order of the realtime cha, r_eldata within the
group is the same as the order of the channel numhe;s. The TAPERATIO is only meaningful
for data (hence sources) processed by FETCH.

C.5,1 Current Source Devices

A BIG file may ' t ' evtce. The short name ofcon atn data from any one of fi)ur types of source d, "
the evtce is shown parenthetically They are

(A) SANDUS - which has three possible configurations,
(a) SANDUS ANALOG (S_ALOG)
(b) SANDUS DIGITAL (S DIG), with S DIG SUB MAX data subchannels/

channel
(c) SANDUS ANALOG MUX (S AMUX), with S AMUX_SUB_MAX data

subchannels/channel (configuration probably obsolete)

(B) Tektronix 7912 (T7912)

(C) Tektronix 7103, with attached CCD camera (T7103) (obsolete)
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(D) RTD '/20, The RTD may be configured with one or more channels, whtch can depend
on what is beingrecorded,A descriptionof itsheaderis morecomplex,

C.5.2 SANDUS ANALOG Channel Header

This structure is used for SANDUS ANALOG channels, The variables NUM RT CIIANS and
RT CtiANS are only used if this channel is a realtime channel: they indicate how many
chatinels are grouped with this channel and the channel numbers.

structure/S AI.t)G ItDR DESC/
re_*4 corn rate ! Commutation rate
integer*4 hum rt chans ! Number of realtime channels
integer*4 rt chans(8) ! Realtime channel numbers in order
real*4 taperatio ! Playback speed / record speed
integer*4 gfill(4) ! tlnused (to bedefined)

Struct, ,d¢lrecord IS ALOG CHAN DESCI sa ! Defined in Table ,s '
end structure

C.5,3 SANDUS DIGITAl, Channel Header

This structure is used for SANDtlS DIGITAl. channels, Thereare no realtimedigital channels.
These variables have the same meaning as before. Note that there are always
S DIG SUB MAX sds records in this header, even though they may not all be used.

2structure /S DIG IIDR DESC/
real*4 corn rate ! Commutation rate
integer*4 num rt_chans ! Number of realtim¢channels
integer*4 rt than, (8) ) Realtimechannel numbers
real*4 taperatio ! Playback speed / record speed
integer*4 %f111(4) ! Unused (to be defined
reef')rd/S DIG CHAN DESC/sd ).Det'inedin Table Structs.def

record/S_DIG_StIB t,)'F,SC/sds(l:S DIG SUB MAX) -
! Defined in Table Structs.def

! Parameter in Big Structs,prm
end structu_'e
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C.5.4 SANDUS ANALOG MUX Channel Header

This structure is used for SANDUS ANALOG MUX channels. There are no realtime analog
mux channels. This particular channel type has not been used often, and may never be used
again. The variables have the same meaning as above. Note that there are always
S AMUX SUB MAX sms records in this header, even though not all may be used.

structure /S AMUX HDR DESC/
real*4 com rate ! Commutation ratem

integer*4 num rt chans ! Number of realtime channels
integer*4 rt_chans(8) ! Realtime channel numbers
real*4 tape_ratio ! Playback speed / record speed
integer*4 %fi11(4) ! Unused (to be defined)
record/S AMUX CHAN DESC/ sm !Defined in Table Structs.def

record/S_AMUX_SUB_DESC/sms(1 :S_AMUX_SUB_MAX)
! Defined in Table Structs.def

! Parameter in Big_Structs.prm
end structure

C.5.5 T7912 Channel Header

This structure is used for Tektronix 7912 channels. 7912 channels are connected to the ACE

recording devices. The variables have the same meaning as before. Note that in contrast to the
SANDUS subchannels, there will be not more than T7912_SUB_MAX + 1 t7912s records in this
header. Only those actually needed will be here.

structure/T7912 HDR DESC/
real*4 corn rate ! Commutation rate

real*4 tape_ratio ! Playback speed / record speed
integer*4 %fill(4) ! Unused (to be defined)
record/T7912 CHAN DESC/t7912

! Defined in Table Structs.def

record/T7912 SUB DESC/t7912s(0:T7912_SUB_MAX)w

! Defined in Table Structs.def

! Parameter in Big_Structs.prm
end structure

Sandia National Laboratories Underground Testing

C-13



Data Collection System BIG File Format

C.5.6 T7103 CHANNEL HEADER

This structure is used for Tektronix 7103 channels. These devices will probably never be used
again. The variables have the same meaning as before. Note that in contrast to the SANDUS
subchannels, there will be not more than t7103_sub_max + 1 t7912s records in this header. Only
those actually needed will be here.

structure/T7103 HDR DESC/m

real*4 com rate ! Commutation rate

real*4 tape_ratio ! Playback speed / record speed
integer*4 %fi11(4) ! Unused (to be defined)
record/T7103 CHAN DESC/t7103

m

! Defined in Table Structs.def

record/T7103_SUB_DESC/t7103s(0:t7103_sub max)
! Defined in Table Structs.def

! Parameter in Big_Structs.prm
end structure

C.5.7 RTD720 Channel Header

This structure is used for an RTD720 channel. The RTD720 device can have either one, two,
or four channels. Each channel will have a header, which includes the device record; the device

record is repeated for each of the device's channels. The appearance of this structure is further
complicated by the intent of the data, which is determined by the variable USE INDEX in the
BIG file header. The "UNION" operator acts as an "or" for each map/end map group, either
the map/end map group for USE INDEX =0, or for USE INDEX = 1, or for USE_INDEX =2.m m

Again, note that only ...SUB_DESC + 1 rec records actually required are present and that there
cannot be more than the number indicated.

structure /RTD HDR DESC/

integer*4 %fi11(5) ! Unused (to be defined)
integer*4 fill ! = 1 = = > TBL_STREAM_MIS=bad (F)

! =0 = = > TBL_STREAM_MIS = good (T)
record/RTD DEV DESC/ rtd

! Defined in Table Structs.def
record/RTD CHAN DESC/ rtdc

! Defined in Table Structs.def
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union

map ! USE INDEX = 0m

record/RTD_EXP_SUB_DESC/ rtdes(0:RTD_EXP_SUB_MAX)
! Parameter in Big_Structs.prm

end map ! Defined in Table_Structs.def

map !USE INDEX = 1
record/RTD__LC_SUB_DESC/ rtdls(0:RTD_LC_SUB_MAX)

! Parameter in Big_Structs.prm
end map ! Defined in Table_Structs,def

map !USE_INDEX = 2
record/RTD_CC_SUB_DESC/rtdcs(0:RTD_CC_SUB_MAX)

! Parameter in Big_Structs.prm
end map ! Defined in Table_Structs.def

end union
end structure

C.6 DATA DESCRIPTION

The data format of the RTDBIG file is quite different than the original format developed for data
streams that are processed by FETCH/DECOM (SANDUS, Tektronix 7912, and 7103).

C.6.1 SANDUS/T7912 Data Description

Each Big file data word is a two byte integer. Each 16 bit word consists of an op-code (bits 12
to 15) and a data value (bits 0 to 11). The first ten words contain information to assist in data
processing. The actual data starts with the eleventh word.

(a) Op-code 15 (octal) denoting start of data, with the data pol_ion of the word
containing the channel number. (lst word)

(b) Op-code 11 (octal) word containing error messages. (2nd word)

(c) Three sync words (3rd through 5th words)
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(d) Five status words containing set-up parameters applicable to the run. (6tn
through 10th words). These can be translated to ICF entries by the
CONVERSION routines. They are not documented here.

After the final data value for a channel, an op-code 14 data word is inserted to denote end of
channel data. The op-code 11 error messages are al'_o repeated at the end of channel data,
Various other op-codes may be includes within the channel data stream to indicate one of the
following:

(a) Loss of data - generally only needed for realtime data and by the 7912. This
is different from data at one of the band edges. It shows as a message on the
plut and as a break in the graph line.

(b) Data compression - hardware data compression only; all software data
compression is done in PROCESS. See the discussion of data compression in
Appendix D.

(c) Loss of context - FETCH and DECOM must decommutate the data that is sent
out in the stream; FETCH uses hardware and DECOM uses software. For
twelve bit data, DECOM must piece together two consecutive bytes. If a byte
is missing or an extra byte has been inserted, DECOM recognizes the omission
or addition, but it will not repair the data. This, very briefly, is a context
error.

The content and interpretation of the data depends both on the source of the data and the type
of file. T48 files only occur for Tektronix 7912 sources; in the SANDUS family, CAL files
occur only for the SANDUS ANALOG sources. CAL files also occur for the Tektronix 7912.
These are described in Appendix D.

For a complete description of all SANDUS op-codes and their information content, please refer
to SANDUS (MA164) COMMAND SYSTEM MESSAGE AND DATA FORMAT, SAND86-
1398, UC-37 (Ebinger, 1988).

C.6.2 Tektronix 7103 Data Description

This digitizer is obsolete, and will be deleted.
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C.6.3 RTD720 Data Description

This Big file is in byte format, Each 8 bit data value retrieved from the RTD720 occupies a
byte of storage. The ANALYZE program moves this data into an integer*2 array in CHN files
fcr input to the PRELEWD plotting program. The length of the data record is a function of the
device setup values.
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APPENDIX D
CHANNEL DATA FILE FORMAT

D,1 INTRODUCTION

This document describes a CHN file. CHN File is a generic phrase describing the three types
of channel data files created from a BIG file by either PROCESS or ANALYZE. It is a
stand-alone file that, when used with PRELEWD or DSP, contains sufficient information to
generate a fully annotated time/answer plot.

D.2 CHN HLE NAMING

A CHN file name is inherited, in part, from the BiG file name that fathered it. Hunters Trophy
BIG files are described in Appendix C. CHN file names have the following form:

nnnx_, zzz-ww.DAT, where:

nnn is a prefix describing the type of data in the file', it is one of the three strings:

(a) CHN, which implies dry run or event data,
(b) CAL, which implies dry run or event calibrations, or
(c) T48, which implies early calibrations (only for a Tektronix 7912).

xx.x is a source device code, e.g., A32 for ACE 32, S04 for SANDUS 504, or RI2 for
GPIB bus number 2 on RMV 10. Source means the primary recording station.

y is a collection device code, e.g., M for Mass Memory, L for HDDR (live), and S for
Source. Collection device is that piece of hardware where the data is stored for further
processing. An RTD is both a source and collection device. Many of the modern
digitizers do both tasks.

zzz is the channel number, e.g., 000, or 177, For the SANDUS and ACE, channel
numbers are in octal. For the RTD, channel numbers are decimal.

-ww identifies the subchannel; -00 is for the entire channel. A subchannel may be all or
part of a channel. A subchamlel is always used, and only meaningful, for non-SANDUS
devices.
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The sequence xxayzzz-ww is the historical source-collection-channel number sequence by which
the provenance of the data is known. The source and collection codes and channel numbers vary
for each event, e.g., S03M001, A32T011-00, A61L032-03, or RllS012-01.

D,3 CHN FILE DEVELOPMENT

D.3,1 REALIZE/FETCH/DECOM

REALIZE, a programcreatedfor the RTD 720 devices, collects datafrom one or moreRTDs
and packages the data into a BIG file, For a detailed descriptionof REALIZE, see Section 4
of the Operators Manual, and Section 2 of this manual.

The software programs FETCH and DECOM, among other tasks, pull thedata from a collection
point, demodulate it as required, and pack the channel data and information from the Instrument
Control File (ICF) into a BIG file. FETCH and DECOM are documented elsewhere and are
not necessary to understanding the CHN file.

D.3.2 ANALYZE/PROCESS

The program ANALYZE processes the BIG files created by REALIZE intoCHN files, prefixing
the data with records both from the BIG file and from ANALYZE. PROCESS serves the same
function, but for BIG files created by either FETCH or DECOM. In either case, the resulting
CHN file contains all the information necessary to decode the data into a signal versus time
format. For further information on ANALYZE, see Section 4 of this manual, and Section 5 of
the Operator's Manual. PROCESS is documented elsewhere and is not necessary to this
discussion.

D,4 EXPLAINING RECORDS AND STRUCTURES

For a detaileddescriptionof the DEC's nonstandardimplementationof recordsand structures,
see both the VAX FORTRANLanguageReferenceManualOrderNumberAA-DO34E-TEand
theVAX FORTRAN User ManualOrderNumberAA-DO35E-TE,bothdatedJune1988, Later
editions exist.

Those who choose not to delve deeply into records and structures can think of a structure as a
description of a collection of variables, a plan, and a record as the structure's realization in
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memory. The structure is the architect's plan, while the record is the construction company's
building; other buildings may be built using the same set of plans. The variables described in
the structure may be any legal FORTRAN type in any order. In a record, the variables are
stored in structure order with no blank space. A record statement assigns a va,'iable name to
a structure. A structure description may contain record statements.

The variable name defined in a record statement can be used in much the same way that usual
variable names are used, but the name refers to all the elements contained iu that record. The
structure defined by a record statement may be dimensioned, An individualelement in a record
is referenced by prefixing its name with the name of each record it is a member of, working
outward. Thus the variable name A.B. C(i),X is element X of the ith record C in record B in
record A. There is a difference between a structure and a record; however, authors tend to use
the two words interchangeably.

D.4.1 CHN HEADER Structure

The following is taken from CHN_HEADER.DEF; it is the structure that describes the CHN
file header, The user who examines and understands this stntcture will have no problem with
any other structure. The lines have been numbered to facilitate explanation.

01 structure / CHN FILE HDR DESC /
02 union

03 map
04 record / GENERAL CHAN / gc

05 record / GEN DESC / g
06 union

07 map
08 record / S ALOG CI{AN DESC / sa

09 record / CAL_S_ALOG 7 sa cal
10 end map
11 map
12 record / S_D.TG_CHAN DESC / sd

13 record / S_DIG_SUB_DESC / sds(l:S DIG SUB MAX)
14 record / CAL_S_DIG / sd_cal
15 end map
16 map
17 record / S AMUX CHAN DESC / sm

18 record / S-AMUX-SUB DESC / sms (i :S AMUX SUB MAX)
19 record / CAL S AMI/X / sm cal
20 end map
21 map
22 record / T7912 CHAN DESC / t
23 record / T7912 SUB DESC / ts
24 record / C_L 7912 7 t cal

25 end map
26 map
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27 record / T7103 CHAN DESC / c
28 record / T7103 SUB DESC / cs
29 record / CAL T_I03-/ c cal

30 end map
31 map
32 record / RTD DEV DESC / r
33 record / RTD-CHA/_ DESC / rc
34 union

35 map
36 record / RTD EXP SUB DESC / res

37 end map
38 map
39 record / RTD_LC_SUB_DESC / rls
40 end map
41 map
42 record / RTD_CC_SUB_DESC / rcs
43 end map
44 end union

45 record / CAL_RTD / r_cal
46 end map
47 end union

48 end map
49 map
50 byte Z(512,6)
51 end map
52 end union
53 end structure

Note that this structure has both variables (Z, line 50) and records as elements. Some of the
records are dimensioned (lines 13 and 18). The parameters S_DIG_SUB_MAX and

AMUX SUB MAX give the upper bounds of these dimensions, found in
BIG STRUCTS.PRM. For every STRUCTURE, there is an END STRUCTURE; for everym

UNION, an END UNION; and for every MAP, an END MAP.

Starting at the right-most indentation levels, the UNION/END UNION of lines 34-44 includes
three MAP/END MAP groups, lines 35-37, 38-40, and 41-43. A UNION/END UNION is
similar to a FORTRAN equivalence statement, and the MAP/END MAP groups define the
elements that are equivalent. The records named RES, RI._, and RCS will start at the same
location; the longest will define the space taken by this UNION/END UNION group.

Now consider the UNION/END UNION group, lines 6-47. It has the 6 MAP/END MAP

groups, lines 7-10, 11-15, 16-20, 21-25, 26-30, and 31-46. Each of these 6 groups is specific
to a specific source device, and each defines the layout of the CHN file header for that source
device. Lines 31-46 define the RTD720 specific part of the header.

Now look at the UNION/END UNION group, lines 2-52. It covers two MAP/END MAP
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groups, lines 3-48, and 49-51. Lines 4 and 5 define the two records that are PHYSICALLY and
LOGICALLY first in the header (and in ALL headers). The MAP/END MAP group at line
49-51 defines a byte variable Z dimensioned (512,6). Z and the MAP/END MAP group, lines
3-48, occupy the same address space. 6 is the length in physical records of the longest device
header and 512 is the byte length of a physical record. This construction allows the user to read
the first physical record from the file, using an ordinary binary file read, and then to use the
variable CHN.GC.LEN_HEADER in the record GC to determine how many more physical
records need to be read from this CHN file. See module HEADER READ for details.

The STRUCTURE/END STRUCTURE statements, lines 1-53, complete the structure definition.
CHNHEAD.CMN declares this structure to be a record named CHN. There may be several
record statements, each declaring this structure to have a locally unique name.

The structure definition files TABLE_STRUCTS,DEF, CHN_HEADER. DEF, and the parameter
file BIG STRUCTS.PRM are all in INCLUDE$INCLUDE, where thatm

symbol is defined:

$ DEFINE INCLUDE$INCLUDE LD:[INCLUDE] (or wherever the files are
maintained)

D.5 CHN FILE FORMAT

All CHN files are similar in format. They are unformatted direct access files where each of the
file's physical records is exactly 512 bytes (one VAX/VMS page) long. They consist of two
parts, a header and data, each part beginning a new physical record. A vocabulary problem
exists here because of the necessity to use the word "record" both in connection with structures
and in connection with files. It should be clear from the context which meaning is intended,
however; "record" without a nearby "file" or "physical" always ties to structures.

D.6 CHN FILE HEADER

D.6.1 Type of Information Contained

The header is one record consisting of several physical records; it contains the following three
distinct types of inlbrmation:

(1) General file information about the test, the source, and about the entire file.
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(2) Source-specific information about this device and channel from the ICF.

(3) Source-specific calibration information gathered by PROCESS and used to calibrate the
raw data. ANALYZE does not have this information available, but passes along a
dummy structure.

D.6.2 Current Source Devices

There are currently four types of source devices:

(1) SANDUS, which has three possible configurations'

(a) SANDUS ANALOG (S_ALOG)

(b) SANDUS DIGITAL (S_DIG), with S_DIG_SUB_MAX data channels/channel

(c) SANDUS ANALOG MUX (S_AMUX), with S_AMUX_SUB_MAX data
channels/channel (configuration probably obsolete)

(2) Tektronix 7912 (T7912)

(3) Tektronix 7103, with attached CCD camera (T7103) (probably obsolete)

(4) RTD 720. The RTD may be configured with one or more channels, depending on what
is being recorded. A description of its header is more complex.

D.6.3 Header Structures Table

This is an expansion of the terse header structure described in paragraph D.6.1.

The Names of Structures in the Header for SANDUS

SOURCE DEVICE
Device S ALOG S DIG S AMUX

General GENERAL CHAN*
(same for all) GEN DESC**

Source S ALOG CHAN DESC** S DIG CHAN DESC** S AMUX CHAN DESC**

Specific - - - S_DIG_SUB_DESC (n) ** S__2_JX_SUB_DESC (n) **

Calibration CAL S ALOG* CAL S DIG* CAL S AMUX*

Source Specific
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The Names of Structures in the Header for Other Sources

........ SOURCE DEVICE
Device T7912 T7103 RTD 720

General GENERAL CHAN*

(same for all) ......... GEN DESC**

Source T7912 CHAN DESC** T7103 CHAN DESC** RTD DEV DESC**

Specific T7912-SUB D-ESC** T7103 SUB D%SC** RTD CHAN-DESC** and
one of the

following:

RTD EXP SUB DESC**
RTD LC SUB DESC**
RTD CC SUB DESC**

Calibration CAL 7912. CAL T7103. CAL RTD*

Source Specific

.................... ,..... • l, ,,,, , ,,,,, ,,,

NOTE

The first two records in the header are common to
all source devices; they supply the length of the
header in physical records. This allows for a
bootstrap file reading technique. These records
supply the source device type, because the rest of
the header is source-specific.

Ill I II!I II I I I I I I IIIIIII I

* For the current definition of this structure, see the ASCII file'
"CHN HEADER.DEF".m

** For the current definition of this structure, see the ASCII file:
"TABLE STRUCTS.DEF".
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D.6.4 A Short Description of the Structures

The files containing these structures are heavily documented and should be understood before
any changes are made. A very brief description of the contents of each record follows'

(i) GENERAL CHANm

This record is generated by PROCESS or ANALYZE; it contains necessary information not
otherwise available from any record in the header, such as error flags, and information captured
by PROCESS or ANALYZE. The error flags are logical variables, and if an error occurs, it
is noted on the first title line of the plot. It is identical for all sources.

(2) GEN DESC

This record comes from the ICF via the BIG file; it contains the source name and code, the test
name, and the reference trigger number. It is identical for all sources,

(3) RTD DEV DESCw

This record comes from the BIG file and is specific to the RTD 720. It contains the RTD
device setup values, such as the VMODE command and the acquire commands. The original
comes from the ICF.

(4) xxxx CHAN DESCw

This record comes with the BIG file and contains values for the source equipment. It includes
instrument settings, calibration information, plot specifications, and channel specific data. The
original comes from the ICF,

(5) S xxxx SUB DESC

This record ONLY occurs for SANDUS DIGITAL and ANALOG MUX channels, with one
structure for every possible subchannel, whether or not they are used. It contains data that is
specific to the subchannel, If this channel is a DIG channel, then all S_DIG_SUBMAX records
are present, whether used or not. If this channel is a MUX channel, then all
S_AMUX SUB MAX records are present, whether used or not. These parameters are defined
in BIG STRUCTS.PRM

Sandia National Laboratories Underground Testing

D-IO



Data Collection System Channel Data File Format

(6) xxxx SUB DESC

This record describes the subchannel information, such as where in the data the subchannel
record lies. It is specific to the 7912 and 7103.

(7) RTD EXP SUB DESC

This record holds dry run and experiment information about the specific subchannel, i.e.,
plotting information.

(8) RTD LC SUB DESC

This record holds laser calibration information about the specific subchannel, i.e., plotting
information.

(9) RTD CC SUB DESC

This record holds cable compensation information about the specific subchannel, i.e., plotting
information.

(10) CAL xxxx

This record is created by PROCESS working with CAL BIG file; it is passed on in the header
of all CHN files. It contains source-specific flags and calibration intormation. ANALYZE
creates this record for the RTD720s, but it is not '-_,_aningful, and exists only tbr future
expansion.

D.7 DATA DESCRIPTION

The data consists of 1 or more physical records, each containing 256 sixteen bit words. A
sixteen bit word is further broken into an op-code, the high order 4 bits, and the data, the
remaining low order twelve bits, which depend on the op-code for interpretation. If the low
order twelve bits are meaningful, they are assumed to be a positive integer; thus, the largest
integer that can be sent is (2"'12)-1, or 4095. If the data can have negative values, a bias is
added to all data values so that all values are positive, and that bias appears in the CAL xxx
record; the bias must be subtracted from all data before use. Currently, the Tektronix 7103 is
the only device with a data offset. Data values are bounded between 0 and 4095 inclusive.
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D.7.1 Op-Codes

There are currently four meaningful op-codes. They are:

(1) '00' octal ('0' hex) signals ordinary data.

This op-code indicates that the low order twelve bits contain a nonnegative twelve bit integer
data value.

(2) '07' octal ('7' hex) signals compression repeat factor.

This op-code indicates that the low order twelve bits are a repeat factor. To understand "repeat
factor," it is necessary to understand data compression, There can be both hardware and
software data compression, which PROCESS incorporates into this op-code,
REALIZE/ANALYZE does NOT use any kind of data compression.

In an effort to make the channel files as small as possible, PROCESS puts the last data value
into reg A and compares each following data value (in reg B) with A until abs(A-B) ,ge,
compression factor, while counting the number of values put into B, and including A, This
count becomes the "repeat factor" in the low order twelve bits, Both the hardware and software
compression factors are in the header record. The compression factor is normally i.
Compression factors greater than 1 are possible, but very unusual, Data compression occurs
only on SANDUS signals.

Consider the following string of data values:

... 24 23 23 23 23 25 25 26 27 30...becomes

.,. 24 23 '7'4 25 '7'2 26 27 30 ... (compression factor=l), or

,.. 24 '7'7 26 '7'2 30 ... (compression factor=2).

A compression factor of 1 will not lose any information. It is not meaningful for the first word
of data to have a '7' op-code. Because of the twelve bit limitation on the magnitude of repeat
factors, several consecutive '7' op-codes may occur. If op-code '7' is repeated, then the repeat
factors are summed to obtain the correct repeat factor, It is meaningful for the last data word
to have a '7' op-code, A repeat factor of 0 is not valid.
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(3) '11' octal ('B' hex) signals end-of-data.

This op-code indicates that the previous word was the last valid word. The first word of data
should not have an op-code 'B'. If the data ends on a block boundary requiring an additional
block be written just to signal end-of-data, the end-of-data is omitted. This is specially true for
7912s, which always write 512 pieces of uncompressed data. The low order twelve bits are not
used.

(4) '16' octal ('E' hex) signals loss of data,

This op-code indicates that the source instrument did not have data and the low order twelve bits
may contain a repeat factor indicating the total number of missing data values. Here, a repeat
factor of 0 has the same meaning as a repeat factor of 1. Loss of data is different from a 0 or
full scale value, both of which are legal values. It is common in 7912 data. The first data word
may have an 'E' op-code, If op-codes are repeated, then the repeat factors are summed to
obtain the correct repeat factor.

D.7.2 Data by Device and File Type

The content and interpretation of the data depends on both the source of the data and the type
of file. T48 files only occur for Tektronix 7912 sources; in the SANDUS family CAL files
occur only for the SANDUS ANALOG sources, CAL files also occur for the Tektronix 7912.
The data always starts with the first word of the first physical record following the header
record. The header contains a count of the number of words written to the file, as well as the
number of words of data before compression.

The Sandus Family

Currently the bulk of the data recorded during any event is from a SANDUS ANALOG source.
The SANDUS has a number of documents characterizing it. A large number of variables are
necessary to properly interpret the data; they are all contained in the record header. The number
of data values is a function of the channel and is generally either 8K (K=1024) or 16K;
however, real time channels may have thousands of physical blocks of data at 256
samples/block,
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(a) SANDUS ANALOG source (S_ALOG)

(1) CHN file type

S ALOG data is always compressed, usually with a compression factor of 1.
There is only one waveform in the data part of the file.

(2) CAL file type

Calibration data consists of four DC levels, each level begimling a new physical
record, The header contains the numberof the physical record whereeach level's
data starts. An integerarray in the header establishes a correspondence between
the levels as they occur in the file, and in the header,

(b) SANDUS DIGITAL source(S_DIG)

Datafromthissourcedeviceisoftencalledbinarydata.Thoughtheheader
variablesallowfordatawidthsofmorethatIbit,thisoptionhasneverbeen
used.Inthisdocument,thedataisreferredtoasbinarydata.

(1) CHN file type

Twelve bits are available for data, of which S DIG SUB MAX are used. The
bit position and data width (l bit) for each subchannel is available from the record
header, Data compression can occur. Only cne waveform is in this file type,
There is no correspondence between the sub-channel number and the bit position
in the data word, That information is called out in the subchannel record.

(2) CAL file type

A CAL file does not exist for this SANDUS configuration,

(c) SANDUS ANALOG MUX source (S_AMUX)

This source configuration resembles a SANDUS ANALOG source, except that
it may have up to 32 subchanne!s multiplexed together, The number of
subchannels is obtained fromthe header record. Because this source has not been
used for several tests, the current maximum number of subchannels is 1, and is
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defined by the parameter S_AMUX_SUB MAX. PROCESS demultiplexes them

channel into subchannels, writingthedatafor the subchannelsin a serial manner,
each starting a new physical record, The recordheadercontains boththe number
of samples in each subchannel and the number of the physical record where the
data for the subchannelstarts.

(1) CHN file type

The header record supplies the numberof subchanncls in this "channel,"
There are a maximum of S AMUX SUB MAX waveforms in this file
type.

(2) CAL file type
!

A CAL file does not exist for this SANDUS configuration,

Tektroa!x 7912 (T79123

A 7912 waveformconsists of 512 upper trace Y values in two physical records, followed
by 512 lower trace Y values in two physical records. The upper Y trace and the lower
Y trace each start a physical record, An end-of-data op-code will not appear in 7912
CHN files. 7912 data is never compressed.

(a) CHN file type

There is only one waveform in this file type. The CHN file from a 7912 is
always two blocks longer than expected, because of a readout of the instrument,
which is passed along with the data, If serious questions about the instrument
setup arise, this is the final authority. These extra two blocks do not appear on
T48 or CAL files.

(b) CAL file type

The CAL file type contains the following eight waveforms in the order given
(AUTOCAL creates these files):

(1) 1 baseline for "baseline" sine wave,
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(2) 1 "baseline" sine wave,

(3) three DC levels,

(4) two pulses, and

(5) I experiment system baseline,

These eight waveforms are a subset of the set of 17 waveforms done for the T48
file type (also created by AUTOCAL).

(c) I"48 file type

This file type contains the following 17calibrationwaveforms, recordedabout 48
hours prior to the event, in the ordergiven here.

(1) 1 baseline for "midscreen" sine wave,

(2) 1 "midscreen" sine wave,

(3) 1 baseline for "baseline" sine wave,

(4) I "baseline" sine wave,

(5) eight DC levels,

(6) four pulses, and

(7) 1 experiment system baseline.

Tektronix 7103 source fTTI03)

This is a new source type, The numberof datapoints/waveform is 10240, where the first, and
last, 64 data points are not used. The data is not compressedand, because there are exactly 40
blocks of data/waveform, there is no end-of-data op-code.
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(a) CHN file type

There is one waveform/file.

(b) CAL file type

A CAL file for this device does not exist,

RTD 720 source tvoe

This device is one of the newer digitizers; it has a great many programmablefeatures. The
' numberof samplescan vary between 512 and 512K, dependingon how the device and channel

are configured. The data is not compressed. It generallydoes notcontain missing data,

(a) CHN file type

The headercontainsone waveform, which may consist of one or moresegments,
with each segment having its own trigger. The subchannelrecords must direct
ANALYZE to the correct segment.

(b) CAL file type

Currentlya CAL file for this device does not exist.
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APPENDIX E
BIG FILE UTILITY ROUTINES

E. 1 INTRODUCTION

The data acquisition and processing operations performed on SANDUS, ACE, and RTD
channels involve fetching raw data from hardware devices and writing it out to data files, then
reading the files and processing the data into a graphical form. The raw data files are known
as BIG files because they can contain data for many channels. _

There is a set of utility routines available that are general enough to be used by any program that
needs to work with the files. They are:

(1) OPENBIG - opens an existing file or creates a new file.
(2) BIG_DIR - returns a directory of channel numbers from a file.
(3) READ_BIG - reads data for a particular channel from a file.
(4) READ BIG HDR- retrieves a channel header from a file.

(5) WRITE_BI(_ - writes data for a particular channel to a file.
(6) CLOSE BIG - closes a file.m

All of the routines are implemented as functions that return status values to a iongword
(integer*4) in the calling program. The status values indicate whether the functions succeeded
or failed. For more information on return status values, see the Implementation section, E.4.

The headers used by the BIG files, along with some of the arguments for these routines, use
FORTRAN record structures. For a detailed description of the DEC's nonstandard
implementation structures, see both the VAX FORTRAN Language Reference Manual Order
Number AA-D034E-TE and the VAX FORTRAN User Manual Order Number AA-D035E-TE,
both dated June 1988. Later editions exist.

Much of this document and all of the routines described herein were written by Jon

Anspach when he worked for Organization 9321. These routines have been modified
when necessary and documentation updated by Peter Kaestner of Department 9321.
The files that were called tables are now Instrument Control Files (ICFs).
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E.2 FILE ORGANIZATION

The BIG files do not use standard RMS file formats or control information. They appear to the
operating system to be si_,,plya stream of bytes without any structure or organization. They do
have an organization, but it is meaningful only to the routines described in this document.

Each BIG file contains a file header, channel headers, and data. The file header appears at the
beginning of the file and is followed by the first channel header, then the data for the first
channel, then the second channel header and channel data, and so on. Every header and every
data section starts on a block boundary. There are no terminators to separate, or control fields
to distinguish one channel from another, The only way to tell where a channel begins and ends
is with the information stored in the file header,

There may be up to 512 channels in each BIG file. The channel numbers must be in the range
0 to 511, and a channel may only occur once in the file. Each channel may contain up to
2,147,483,646 bytes of information.

The file header contains information that describes the file as a whole. It currently occupies nine
blocks. It is defined by the following record structure, which is taken from the file
BIG STRUCTS.DEF.

structure/BIG FILE HDR DESC/
integerg4 stata-block-(0:511)
integer*4 byte_count(0:511)
character*24 date
character*16 col name

integer*4 use_index
integer*4 data_type
integer*4 subcom_depth
integer*4 frame_length
integer*4 trig_cnts(6)
integer*4 %fill(3)
record/GEN_DESC/gd
record/PRI TYPE DESC/ptN

record/S TRIG DESC/ st
m

end structure
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With the exception of the startblock field, the contents of the file header may be used by the
calling program, Several structureelements must be supplied by the program when creating a
new file,

(1) START BLOCK

The start.block field is an array that contains the channel's startingblock number, This
field is intended to be used only by the BIG file access routines,

(2)BYTE COUNT

The byte_count field is an arraythe contains the number of databytes for each channel.
This field will need to be used by the calling program when reading data from the file.

h'The program may not change t ts field.

(3) DATE

The date field specifies the date and time that the file was created, The calling program
may read but not write this field,

(4) COL NAMEm

The col name field gives the name of the collection point or subsystem that collected the
data. The program that creates the data file must supply a value for this field.

(5) USE INDEX

The use_index field specifies the purpose of the data. Acceptable values are' 0 implies
normal gauge data; 1 implies laser calibration data; and 2 implies cable compensation
data, This field must be supplied by the program creating the BIG file

(6) DATA TYPEm

The data_type field specifies the type of data that is contained in the file from the
following categories: memory data, realtime data, standard or late calibration data, and
early calibration data. The program that creates the data file must supply a value for this
field,
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(7) SUBCOM DEPTH

The subcom_depth field specifies the maximumsubcommutation depth of the data stream
format. The program that creates the data file must supply a value for this field. It is
not meaningful for RTD BIG files

(8) FRAME LENGTH

The frame_length field specifies the length, in bytes, of the data stream's major frame.
The program that creates the data file must supply a value for this field. It is not
meaningful for RTD BIG files.

I

(9) TRIG_CNTS(6)

The trig_cnts field is an array of trigger counts. The program that creates the data file
must supply values for this field. This field in only meaningful for BIG files containing
SANDUS data.

(I0)%FILL(3)

The %fillfieldhasn'tbeendefinedyet.%fillreservesspaceinthestructure,butdoes
notcreatea variablenameforthatspace.

(ll) RECORD/GEN DESC/ GD

TheGD recordissimplyacopyoftheGEN_DESC recordfromtheICF. Itsupplies
informationsuchasthetestname,sourcecode,triggerchannels,etc.TheGEN_DESC
structureisdefinedinTABLE STRUCTS.DEF.

(12)RECORD/PRI TYPE DESC/ PT

The PT recordissimplya copyofthePRI_TYPE_DESC recordfromtheICF. It
contains values that specil_' the primary types of all the channels. The
PRI TYPE DESC structure is defined in TABLE STRUCTS.DEF.
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(13) RECORD /S TRIG DESC/ ST

The ST record is simply a copy of the S_TRIG DESC record from the control file and
' Shas the same structure, It contains values that define trigger, for SANDUS operations,

The record structure is defined in TABLE STRUCTS.DEF.

The channel headers only contain information that describes the configuration of the hardware
that produced the data. They do not contain any information about the file or how the channel
data appear in the file, Most of the contents of the header consists of the ccwrespondingchannel
description record from the control file. The channel description records are defined in
TABLE STRUCTS.DEF.

The calling program has complete access to the channel headerand is responsible for supplying
the fields to the header before writing the channel data.

E.3 USER CALLABLE ROUTINES

E.3.1 Open_Big

Open_Big opens a BIG data file for proce,'_ing. You must call it to open a file before you do
any other operations on the file. It can either open an existing file or create a new file. When
an existing file is opened, OpenBig returns the file header to the calling program. When a new
file is to be created, Open_Big returns an empty file header. The calling program must then
supply values for some of the file header fields before closing the file. Open_Big returns as the
function value a status code that indicates success or failure. The calling program can access
the information in the file header by declaring a local file header record and then calling
Open_Big, To declare a local copy of the file header the program should include
BIG STRUCTS.DEF and use the following statement:

record/BIG FILE HDR DESC/ file hdr

Open_Big and the variable to receive the return status must be declared in the calling program
as integer*4 variables,
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The calling format for OpenBig is:

status = Open_Big ( filename,
defaultdirectory,
filestatus,
new allot,
access,

file header,
lun)

where the arguments are:

(1) fiiename

name: filename

type' character string
access: read only

Specifies the name of the file to open or create, The filenameargument may contain any
or all parts of a full file specification, It may be blank if the default_directory argument
contains a valid file name.

(2) default_directory

name: default_directory
type: character string
access: read only

Default directory specification to apply to the filename argument. The default_directory
argument supplies any fields in the full file specification that are not supplied by the
filename argument, Any fields specified in the filename argument override
corresponding fields supplied in the default directory argument, The default_directory
argument may be blank,

(3) filestatus

name' file status

type: character string
access' read only
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Statusof file to open. The file_statusargumentmust be 'OLD' if you want to open an
existing file, and 'NEW' if you wantto createa new file, Any other value results in an
error being returned. If the value is 'NEW,' then the new a!loc argumentmust be
nonzero.

(4) new alloc

name' new alloc
type: integeriongword
access' read only

New file allocation size, The new_allocargumentspecifies the numberof disk blocks
to allocate to a new file. it must be nonzero if the file_statusargumentis 'NEW', If
the filestatus argumentis 'OLD,' the new_alloc argumentis ignored,

(5) access

name: access
type: characterstring
access: read only

File access mode, The callingprogrammustsupplythe string 'WRITE' in this argument
if the file is to be openedfor writeaccess. 'READ' specifies thatthe file will be opened
for READ ONLY access, If the programspecifies 'READ' andthen tries to write to the
file, an error will result,

(6) file hdr

name: file hdr
type: record
access: write only

Record to receive the file header. Afteropening the file, Open_Big reads the file header
and returnsit the file_hdr argument, If the file is new, the headerwill be empty except
for the date field,
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(7) fun

name: fun
type: integer longword
access: read only

, Logicalunitnumbertoassignto thefile. Thelogicalunitnumberisusedinsubsequent
file operations,o

E.3.2 Big DIr

Big_Dir returns the numberof channelsthathavebeen writtento a BIGdata file, and an array
that specifieswhich channelsare in the file. The first valuein thearrayis thenumberof the
channel that appearsfirst in the datafile; the second array value is the second channel, and so
on.

Big_Dir returnsas the functionvaluea statuscode thatindicatessuccess or failure, Big_Dirand
the variable to receive the returnstatus must be declaredin the calling program as integer*4
variables,

The calling format for Big_Dir is:

status = Big_Dir( fun,
directory,
dir size,
num_chans)

The argumentsare'

( _) lun

name: lun
type: integerlongword
access:readonly

Logicalunitnumberassignedtothefile,Thisisthelogicalunitnumberusedtoopen
thefileinthecalltoOpen_Big.
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(2) directory

name: directory
type: integer word array
access: write only

Directory of channelnumberscontainedin thefile, Big_Dirwrites the channelnumbers
to the directory in the same orderas they appearin the file, The number of channel
numbersreturnedin the directoryarrayis the lesser of dir size and num..chans.

(3) dir size

name', dir size
type: integer Iongword
access: read only

Size of thedirectory in words, The calling programmust provide a largeenough array
for the directory to hold all possible channel numbers, If the directory is not large
enoughto holdall thechannelnumbers containedin thefile, Big Dir will onlyreturn
enoughchannelnumbersto fill thearray.

(4) hum chans

name' num chans
type: integerIongwurd
access: write only

Number of channelsreturnedin the directory array, Big_Dir returnsthis value to the
calling program,

E.3.3 Write_Big

Write_Big writes a channel header and channel data out to a BIG file, It also updates the
startblock and byte_countfields in the file header, The channelheadermust be initializedby
the calling programand suppliedto Write_Bigas an argument,
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The datafor a channel need notall be writtenout in one call to Write Big, but may be split into
multiple buffers and sent to the routinewith multiplecalls. In thatcase, the channel header is
only written on the first call.

There is a restrictionon the use of WriteBig if you wish to send more thanone bufferof data
for a channel. WriteBig and ReadBig bothuse Block 1/Omode to read and writedata. One
characteristicof writing in Bl_k 1/O mode is thai complete 512.byte disk bilks are written
with every write operation, If the buffer to be written is not a multipleof 512 bytes, then the
write operationwill add enough garbage bytes to the file to fill out the disk block,

For example, if you call WriteBig with a bufferthatcontains3_ bytesof data, then afterthe
write operation, the file will containthe 300 databytes followed by 212 bytes of garbage, If
you thencall Write_Bigagain with anotherbuffer for the same channel, the second buffer will
be writtenafter the 212 bytes of garbage, in effect, causing the garbageto _ interspersedwith
the data, For thatreason, the numberof bytes in the databuffer sent to Write Big should be
a multipleof 512 bytes, unless it is the lastbuffer for the channel, If the bufferis the last one
or the only one for the channel, then it can be of any size with no problems

There is no limit to the size of the buffer yt_ucan send to Write Big {aside from the limit of
2,147,483,646 total bytesper channel), so you can alwayswritea complete channelin one call,

Write_Big returnsas the functionvaluea statuscode that indicatessucce._" ss t)rfailure_ Write Big
and the variableto receive the returnstatusmustbe declaredin thecalling programas integer*4
variables,

The calling format for WriteBig is',

status ,, Write_Big ( lun,
channel,
chan_type,
new_than,
buffer,
buffer_size,
chan_hdr,
bytes written)
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The argumentsare:

(I) lun

name: fun
type: integer longword
access: read only

_gical unit numberassigned to the rile. This is the logical unit numberused in the call
to _n Big.

(2)channel

name: channel

type: integerword
access:readonly

Channel number associated with the data, For realtime channels that are grouped
together,channelshouldhethefirstchannelnumberin thegroup,

(3) chan.type

name: chan_type
type: byte
access' read only

Channeltype, This isa numberthatindicatestheprimarytypeof thechannel,It is the
sameasthe pri_chan_typefieldin the PPd_TYPE_DESCstructureof thecontrolfile,

(4) new_chan

name: new_cl-_n
type: boolean Iongword
access: readonly
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Indicates whether or not to start writing a new channel, If new chan is TRUE,
Write_Big initializes the startblock and byte count fields in the file headerand writes
the channelheaderto the file. If new_chanis FALSE, WriteBig assumesthatthe buffer
is a continuationof the channeldataand starts writing at the block where the previous
write operation finished,

(5) buffer

name: buffer
type: arrayof arbitrarytype
access: read only

Databuffer to write. WriteBig treatsbuffer asan array of contiguous bytes. The type
declaredby the calling programis unimportant.

(6) buffer size

name: buffer size
type: integerIongword
access: read only

Size of buffer in bytes. Although Write Big doesn't care how the buffer was declared
in the calling program, buffer size must give the size in bytes,

(7) chan hdr

name' chan hdr
type: record
access: read only

Channelheader. The calling programmust initializethe channel headerfields and then
supply the channel header to Write Big via the chan_hdrargument.

(8) byteswritten

name: bytes_written
type' integer Iongword
access: write only
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Numberof bytes actually written to the file. WriteBig returns in this argumentthe
numberof bytes it actuallywroteto the file, not includingthe channel header, The value
should be the same as the buffer size argument if the write operation completed
successfully, If it encounteredan error, byteswritten will indicatethe numberof bytes
WriteBtg was able to write before the error occurred.

E.3.4 Read_Blll Hdr

Read_Big Hdr reads a channel headerfrom a file into a headerrecord suppllcdby the calling
routine. The calling routinemay thendo whatever it wants withthe informationin the header,
The use of Read Big_Hdris optional, in the sense that a programdoes not need to know the
informationin the header in orderto successfUllyread channeldata from a file. However, it
may need to know some of the informationin order to be able to process the data. The channel
headerstructure is defined in the file BIG STRUCTS.DEF.

The calling program can access the informationin the channel header by declaring a I(_al
channel header record and then calling Read_Big Hdr. To declarea local copy of the channel
header, the program should include the BIG STRUCTS.DEF file, then use the following
statement:

record/BIG CHAN HDR DESC/chart hdr

Read_Big Hdr returns as the function value a status ccgle that indicates success or failure.
Read_Big Hdr and the variable to receive the returnstatus must be declared in the calling
programas integer*4 variables.

The calling format fi)r Read_Big Hdr is:

status ---Read_Big Hdr( lun,
channel,
chart type,
header)
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The arguments are'

(1) lun

name: lun

type' integer longword
access: read only

Logical unit number assigned to the file. This is the logical unit number used in the call
to Open_Big.

(2) channel

name: channel

type" integer word
access: read only

Number of the channel from which header is read.

(3) chan_type

name: chan_type
type: [ te
access' read only

Channel type. This is a number that indicates the primary type of the channel. It is the
same as the pri_chan_type field in the PRI_TYPE_DESC structure of the control file.

(4) header

name: header

type' record
access: write only

Local record variable to receive the channel header. The structure of the record variable
must match the structure of the channel header.
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E.3.$ Read_Big

Read_Big reads channel data from a BIG file. The data for a channel need not all be read in
one call to this routine, but may be read into multiple buffers using multiple calls.

The user should be aware of a situation that occurs when Read_Big is used to read the data into
more than one buffer with multiple calls. Read_Big and Write_Big both use Block I/O mode
to read and write data. One characteristic of reading in Block I/O mode is that complete
512-byte disk blocks are read with every read operation. For example, if the user wants to read
300 bytes of data from a file using Block I/O, the system will read a complete 512-byte block
from the file, but only load the buffer with the first 300 bytes. Subsequent read operations for
the same channel would start on subsequent blocks, so that the 212 bytes that didn't get loaded
into the first buffer would never be transferred. If the requested number of bytes included all
the data for the channel, then there would be no problem, but if the data were split into multiple
buffers and the buffers were not multiples of 512 bytes, then some of the data would not be
transferred.

Read_Big avoids this problem by automatically sizing the buffer if the number of bytes requested
is not a multiple of 512 and if the number does not account for all the data in the channel. For
example, if there were 2000 bytes of data for the channel and the calling program requested
1200 bytes, then Read_Big would trim the request to 1024 bytes. Read_Big also trims the
request if it is more than the amount of data left to be read for the channel. For example, if
there were 2000 bytes of data and the calling program requested 2500, bytes Read_Big would
return 2000 bytes.

Read_Big returns two arguments besides the data buffer, the number of bytes actually read and
the number of bytes left to read for a channel. If the calling routine supplies a buffer that is a
multiple of 512 and no errors occur during the read, then the number of bytes actually read
should be the same as the requested number. If Read_Big trims the requested number, then the
two counts will not agree, which is a normal condition.

There is no limit to the size of the buffer you can send to Read_Big (aside from the limit of
2,147,483,646 total bytes per channel), so you can always read a complete channel in one call.

Read_Big returns as the function value a status code that indicates success or failure. Read_Big
and the variable to receive the return status must be declared in the calling program as integer*4
variables.
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The calling format for Read_Big is:

status = Read_Big ( lun,
channel,

chan type,
new chan,
buffer,

buffer_size,
bytes_read,
bytes left,
start block)

The arguments are:

(1) lun

name: lun

type: integer longword
access: read only

Logical unit number assigned to the file. This is the logical unit number used in the call
to Open_Big.

(2) channel

name: channel

type: integer word
access: read only

Channel number to read.

(3) chan_type

name: chan_type
type: byte
access: read only
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Channel type. This is a number that indicatesthe primary type of the channel. It is the
same as the pri_chan_type field in the PRI_TYFE_DESC structure of the control file.

(4) new chanm

name' new chan
type: boolean longword
access' read only

Indicates whether or not to start reading a new channel. If new_chan is TRUE,
Read_Big considers the request to be the first read operation on the channel data, so it
will start reading at the first block, if new_chart is FALSE, Read_Big assumes that the
buffer is a continuation of the channel data and starts the read from the point at which
the previous read left off,

(5) buffer

name' buffer
type: array of arbitrary type
access' write only

Buffer to readdata into. Read_Bigtreats buffer as an array of contiguous bytes, so the
type that the calling program declares it to be is unimportant.

(6) buffer sizem

name: buffer size

type' integer longword
access: read only

Size of buffer in bytes. Although Read_Bigdoesn't care how the buffer was declared
in the calling program, buffer_size must give the size in bytes.

(7) bytes_read

name: bytes_read
type' integer longword
access: write only
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Numberof bytes actually read. This argumentwill always be less than, or equal to,
buffer size. A disagreementbetweenthe two valuesdoes not necessarilymean an error
occurred.

(8) bytes left

name: bytes left
type: integer Iongword
access: write only

Numberof bytes left to readfor a channel. This argumentwill always be greaterthan,
or equal to, zero.

(9) start blockm

name: start block
type: integer longword
access: write only

Numberof block in the BIG file where this read started. This argumentwill always be
greaterthan zero.

E.3.6 CioseBig

Close_Big closes a BIG file, Its use is optional, but recommended, Close_Big returns as the
function value a status code that indicates success or failure. Close_Big and the variable to
receive the return status must be declared in the calling program as integer*4 variables.

The calling format for Close_Big is:

status = Close_Big (lun)

The argument is'

(1) lun

name: lun

type: integer longword
access' read only
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Logical unit number assigned to the file, This is the logical unit number used in the call
to Open_Big,

E.4 Implementation

As mentioned above, all of the BIG file utility routines return status values to the calling
programthat indicate the success or failureof the routines. The status codes are defined in such
a way that success codes are odd values and failure codes are even values, In VAX FORTRAN
the user can test numeric values as logical expressions; odd values test TRUE and even values
test FALSE. The user should always test the returnstatus and take appropriate actions. If the
routine hiled, write out an error message, There is a routine named Bad_Status that will
convert a status code to an ASCII error message and print it out on the terminal. Bad_Status
is called as a subroutine with three arguments. The arguments, in order, are:

(1) calling_name

name: calling_name
type' character string
access: read only

Name of the calling routine. This namegets printedout inorder to show which routine
the program was in when it tried to call the BIG file utility routine.

(2) called name

name: called name
type: character string
access: read only

Name of the called routine. This name gets printed out in order to show which utility
routine returned the error status.

(3) status

name' status
type: integer longword
access' read only
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Status code returned by the called routine. The status code is converted to a
system-supplied error message, and the error message is printed out.

A typical example is:

program Main
integer*4 Open_Big, status

t

status = OpenBig(... )
if (status) then ! Success

else !Failure

call Bad_Status ('Main', 'Open_Big', status)

i

end if

There is a program named BIGREAD in the directory LD:IREPAIR1 that uses OpenBig,
Big_Dir, Read_Big_Hdr, Read_Big, and Close_Big. It reads a channel header and, optionally,
data from a raw data file; then, it formats and writes the information out in readable form to the
terminal and in an output file. The user may want to run it on any of the BIG data files (there
are many scattered around the system). By looking at the program itself, the user will become
familiar with how it uses the various routines.
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The BIG routines and Bad_Status are kept in an object library named LiTILITY.OLB in the
directory UTILITY$LIBRARY, along with other useful utility routines. There is an alternate
library, UTILITY.DBG_OLB, that has the identicalroutinesas UTILITY.OLB, but with the
difference that it has been compiled/DEBUG. Befl_reyou can run a programthat calls these
routines, you must link them with your program. To do so, use the following command (or
your own variation)'

$ DEFINE UTILITYSLIBRARY "directory holdingthe UTILITY libraries"
$ LINK PROG,UTILITY$LIBRARY:UTILITY/LIBRARY

O.8

$ LINK/DEBUG PROG.UTILITYSLIBRARY'UTILITY.DBG OLB/LIBRARY
w
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APPENDIX F

MAINTENANCE OF ICF (TABLE), BIG, AND
CHANNEL FILE _ILITY RO_INES

F.I _TRODUCTiON

This Appendixdescribesthe changesthat must be made in the ]CF Utility Routi_s if
T_LE.STR UCTS.DEF, BIG STRU_S, DEF, BIG DEF,PRM, and/orBIO_STRUCTS,PRM
arechanged,)Changesinanyoneor all of thesefileswill affectmostof theNevadaTestSite
(NTS) Instrumentation Systemprograms, A change in CHN.HEADER,DEF will affect only
ANALYZE, PROCESS,PRELEWD,and DSP, Becauseof thisdependency, the user mustlook
carefullyat all thesourcecodeandunderstandrecordsandstructuresbeforedoinganything.
It is_st if onlyonepersonhasresponsibilityfor maintenanceof all the ICF routinesandtheir
utilityprograms,

Theabovefive files arein INCLUDE$INCLUDE, whichis defineda_'

$ DEFINE INCLUDE$1NCLUDE I.D:[INCLUDE] (orwherevertheyaremaintained)

Therehavebeentwochangesthathaveoccurredin thesefiles, The first,andmostsignificant,
' Sis theadditionof a newdigitizer, l hi.Jrequiresadditionsto everyoneof theabovefilesand

to CHN_HEADER,DEF. 'rhc steps necessary for this are described in paragraph2. The
secondchangeis theaddition(ordeletion)of elementsfromexistingstructures,whichrequires
onlya recordlengthdetermination,Thesubsetof stepsnecessaryforthisare]isledinparagraph
3.

The firststep,regardlessof whatis to bechanged,is to verify eachandevery additionand
deletionwith ALl., interestedparties, WhentheICF creatorandall interestedpartieshave
approvedeverychangeandtheuserhasbackedupall filesto a neutraldirectory,changesmay
be made,

s Much of this document and all of lhe routinesdescribed hereinwere writtenby Jon
Anspach when he worked for urgamzau(n 9321. These routines have been modified
whennecessaryanddocumentationupdatedby PeterKaeslnerof Department9321,
The filesthatwerecalledtablesarenow]nstrumentControlFiles(ICFs).
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F.i.I Record Type

Without a greatdeal of thought,the usershouldNOT changethe x REC_TYPE variable
ass{_iated with every structure. The valueof thisvariable is unique,and identifies the structure
to the table routines and most other programs. The value is determined from the structure's
position in TABLE STRUCTS.DEF; it must not be greater than the dimension of the variables
REC NAME and I_ECoLEN (currently40) in the structureSTRUCT DESC. This dimension
can be changed.

All the major N'rs Instrumentation System programs test this value to determine the data's
source, _ch program has its own parameterfile defining the significant values, The structures
named UNUSED,.. in TABLE STRUCTS,DEF may h,dused for newstructureswithoutcausing
problems, but the STRUCT REC TYPE variable value should not be changed,

F.2 ADDING A NEW DIGITIZER

l lllJ::r: 111O,llr llllll 4___ : ......... -::::

| Regardlessof' whatelse is going on,
| ALWAYSbackup these flies to a neutral

directory bet'oreediting them+[ ................................+...........

Addinga newdigitizer will requiredefiningthenecessarystructuresinTABLE STRt C l'S.DEF
and a new CAL structure in CIIN I.[EADER,DEF, This work can be done by the person(s)

'resp(nsthle for integrating the digitizer into the NTS instrumentation System, The changes
described here must _ done after that work is done,

F.2.1 Additions to BIG STRUCTS,DEF

' ]1' 'Adding a new dtgtttzerwill cause many significant changes to a hostof programs,
The following is part of BIG_STRUCTS,I)EF showing the tbrm of the headerdescription for
an RTD720 channel, Any new digitizerwill need a similar headerdescription created for it in
BIG STRUCTS.DEF,
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. . , fragmentfrom BIG STRUCTS.DEF . . ,

! This structureis used for a RTD720 channel,
structure/RTD HDR DESC/

integer*4 %fi11(5) [ Unused(to he defined)
integer*4fill [ - 1 = = > TBL STREAM MIS=bad (F)

Tm0 =-> TBL STREAM MIS_good (T)
record/RTD DEV DESC/rtd ! Defined in Table_Structs,def
record/RTD CHA_I_DESC/rtdc YDefined in Table Structs,def

union
map

record/RTD_EXP SUB_DESC/rtdes(O:rtd.exp sub_max)
! Parameterdefined in Big Structs,prm

end map ! Defined in Table_Structs,def
map

record/RTD LC_SUB_DESC/rtdls(O:rtd Ic_sub..max)
S '! Parameterdefined in Big_ tructs,prm

end map ! Defined in Table Structs.def
map

record/RTD_CC_SUB_DESC/rtdcs(O:rtd co_sub max)
! Parameterdefined in Big Structs,prm

end map ! Defined in Table Structs,def
end union

end structure

, ., end of fragment,. ,

F.2./ Obtain Record Lengths

The next step is to obtain the lengths (in bytes) of all structures (hence records) in
TABLE STRUCTS,DEF, BIG_STRUCTS,DEF, and in CHN HEADER,DEF, This can be
done by counting the bytes, or by writing a small program that declares records l_w every
structure, By compiling this programwith the qualifier/LIST and examining the ,LIS file
produced, these lengthsare available,

The following is an excerpt from an actual program, Notice how it gets the lengths of the
individual recordsas well as CHN file headersand BIG file headers,
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program chn headtest
include 'include$include'big_structs.def/nolist'
include 'include$include:chn header.def/nolist'

c RTD structures
c for the CHN file header with USE INDEX=0, use in CHN HEADER.DEF
¢_

structure / rtd_exp /
record / general_chan/gc
record / gen_desc / g
record / rtd dev desc / al

m

record / rtd chan desc / n

record / rtd_exp_sub_desc / ns
record / cal rtd / oo

end structure

record / rtd_exp / re
c for the BIG file structure/RTD_HDR_DESC/, for use in BIG routines
c

record /RTD HDR DESC / rtd

end

If you have access to the program FORTRAN-lint (FLINT), you can have it analyze a small
program that contains the include files describing the structures. FLINT will compute the record
lengths if the/XREFERENCE qualifier is present. There may be other source code analyzers
that do a similar job.

F.2.3 Changes to BIG_DEF.PRM

Edit BIG DEF.PRM. Change, and add as necessary, parameter statements that define BIG file
header record lengths to those determined in the previous step. Using the existing parameter
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statements as a template, add similar statements for any new channel types. Modify existing
parameters to reflect the conditions for the next event. The following file fragment shows where
some of this needs to be done.

. . . _ot_abmen. _om n1_ n_PRM_._____._._.....

!!!!!!!!t!!!ZS!!!!!t!!!!ll!Ztt!!!!i!!Z!!!tt!l!!!!!!!!!!t!!!!!!t!t!!tt!t!!t!!_!
!

I The following parameters define the file and channel header sizes.
!
! ***** IMPORTanT *****
!
! THE FILE AND CHANNEL HEADER BYTE SIZES SPECIFY THE NUMBER OF BYTES TO

! READ OR WRITE FOR HEADER I/O OPERATIONS. THEY ARE NOT NECESSARILY THE
! SAME AS THE HEADER LENGTHS• THE HEADERS CAN BE OF ANY LENGTH, BUT THE
! BYTE SIZES SPECIFIED HERE MUST BE EVEN NUMBERS. THEREFORE, IF THE
! ACTUAL HEADER SIZE IS AN ODD NUMBER OF BYTES YOU MUST ROUND UP TO THE
! NEXT EVEN NUMBER IN THE PARAMETER STATEMENTS BELOW. IN THAT CASE YOU

SHOULD ALSO MAKE SURE YOU ALLOW SPACE FOR THE EXTRA BYTE IN ANY

PROGRAMS THAT READ HEADERS; OTHERWISE, YOU MIGHT OVERWRITE PART OF YOUR
! PROGRAM BY ONE BYTE.
!
!!!It ! !!!I!!!!11!!!!!!!!!!!!!!1!!!! !_!!!!_!!!!!!!!!l!!i! !!!!!!!!!!! !!!! !!!!!!_

integer*4 B FILE HDR BYTES
parameter (B_FILE_HDR_BYTES = 4980)

integer*4 B FILE HDR BLOCKS

parameter (B FILE HDR BLOCKS = (B FILE HDR BYTES +
1 BYTES PER BLOCK-- I) / BYTES PER-BLOCK)

integer*4 B RTD HDR BYTES
parameter (B_RTD_HDR_BYTES = 9180)

integer*4 B RTD HDR BLOCKS
parameter (B_RTD_HD_._BLOCKS = (B_RTD HDR_BYTES + BYTES PER_BLOCK - i) /
1 BYTES PER BLOCK)

tttttttltltttttltttttttttttllttttttttlltttttllttltttttltlttttttttltttttttttltl

! End of file and channel header sizes•
tttttltttltttttlttttttttlttlltttllltttl_ttttttttttttttttlttttttttttttttttttltt

• end of fragment . .
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F.2.4 Changes to CHN_HEADER.DEF

Edit CHN_HEADER.DEF. Modify the file as necessary to reflect the structure lengths obtained
in Paragraph F.2.2. Much of this editing is editing comment fields that guide the user through
CHN_HEADER.DEF, the determination of CHN header lengths in 512 byte blocks. Any
addition or deletion of a digitizer requires modification of the CHN_FILE_HDR_DESC structure,
which is in CHN_HEADER.DEF, See both Section 5, and Appendix D of the Maintenance
Manual.

F.2.5 Changes to the BIG File Routines

If a new digitizer was added to, or dropped from, BIG_STRUCTS.DEF and
TABLE_STRUCTS.DEF (which implies a change to structures in CHN_HEAD), then you must
edit the following four files'

(1) READ_BIG.FOR
(2) READ_BIG_HDR.FOR
(3) WRITE BIG.FOR
(4) WRITE BIG HDR.FOR

Each source file contains comments indicating the changes to be made. It will consist of adding
and/or deleting an ELSE IF(...) statement. 1 have included a fragment from the file
READ_BIG.FOR to illustrate the nature of these changes.

... fragment from READ_BIG.FOR ...

I

t ***** This IF statement must have a condition tbr every channel type. If
! ***** a new channel type is added you must add a condition here to handle
! ***** it. The parameter constants used are defined in
v***** INCLUDE$INCLUDE:BIG DEF.INC.__

I

!!!!!!!!!!!!!!!!![!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!![!!!!!!!!![

if (chan_type .eq. S_ALOG_TYPE) then
chan hdr blocks = B S ALOG HDR BLOCKS
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else if (chan type ,eq, S_DIG_TYPE) then
chan hdr blocks = B S DIG HDR BLOCKS

else if (chan_type ,eq. S_AMUX_TYPE) then
chan hdr blocks = B S AMUX HDR BLOCKS

else if (chan type ,eq. T7912 TYPE) then
chan hdr blocks = B T7912 HDR BLOCKS

! deleted 5/20/1992 by PCK Device no longer in use
! else if (chan_type ,eq, L6880_TYPE) then
! chan hdr blocks = B L6880 HDR BLOCKS

else if (chan_type .eq, T7103_TYPE) then
chan hdr blocks = B T7103 HDR BLOCKS

else if (chan_type .eq. RTD_I'YPE) then
chan hdr blocks = B RTD HDR BLOCKS

else

ReadBig = 0
retum

end if

... end fragment...

F.2.6 Recompile Object Libraries

Recompile all the TBL and BIG modules, and recreate the object libraries using the two
command files available. They are BIG_COMPILE_ALL.COM and
TBL COMPILE ALL.COM. Do not introduce the new libraries and structure definition files

until all interested parties are fully informed and indicate they are ready tbr this change.

Throughout the documentation, various symbols such as INCLUDE$INCLUDE have been
defined. The purpose is now clear, During checkout, redefine the necessary symbols locally to
point to the latest set of files, while leaving the source code unchanged. Compile and debug, and
when everyone is ready, restore the original definitions.
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F.2.7 Recreate CREATE TBL.EXE

Recompile and relink CREATE_TBL.FOR, which is used to create an empty ICF. It is located
in TOOLS$LIBRARY, which is defined as:

$ DEFINE TOOLSSLIBRARY I,D:[TOOLS] (or wherever file maintained)

For more intbrmation on CREATE__TBI_ see Appendix B.

F.3 ADDITION/DELETION OF ELEMENTS FROM STRUCTURES

If it is necessary to add, or delete elements from existing structures, then the steps described in
paragraphs F.2.2, F.2,3, F.2.4, and F,2.6 should be followed.

F.4 CHANGES TO THE BIG_FILE_HDR_DESC STRUCTURE

Ifthe structure BIG FILE ttDR DESC in BIG STRUCTS.DEF is changed, then all the routines

described in the Appendix E of the Maintenance Manual must be examined for the impact of that
change. Specifically, CLOSE_BIG.FOR must be changed to make sure the changed field is
properly handled. This step depends on a through understanding of what is happening in these
routines and in the nature of the change. FETCH, DECOM, and PROCESS will have to be
modified in addition to REALIZE and ANALYZE. It would be unusual to modify this structure.
The instructions in paragraph F.2.3, and F.2.6 should be followed,
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APPENDIX G
SUMMARY LOG UTILITY (SLOG)

G,I INTRODUCTION

The execution of each major piece of software in the Nevada Test Site (NTS) Instrumentation
System creates a log file. This file is very useful to the programmer and needs to be retained.
The NTS operations people need a summary containing only significant entries from all the log
files,

The Summary Log Utility (SLOG) is a utility that runs on the NTS instrumentation System after
all the activity associated with an event (or dryrun) has ended. It examines all LOG files known
to it for records containing a programmer-determined severity code below a known threshold,
This value, along with other coded values in a specific set of colunms within the record, and the
text of tile record are sorted and written to an editable/printable file, which is distributed to the
pertinent project leaders.

For each event, SLOG:

(1) reads each log file known to it,
(2) deletes column 1 carriage control information,
(3) extracts only tagged lines with a severity level less than some threshold, and

writes them to a sort file
(4) sorts this file, and
(5) prints the sorted file as a summary log file.

G,2 USING SLOG

There are three distinct operations necessary to use SLOG. They are:

(1) Determine where the desired LOG files will be located when the event activities are over
and write DCL to capture their name and location in a directory file.

(2) Parse the file thus generated to generate a second file in which the location of each log
file is defined, one log file per line.

(3) Use this second file as command line parameter pl to run SLOG.
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G.2.1 Finding the LOG FILES

Includedareexcerpts fromthecommandfile SLOG$LIBRARY:PREPAREP2.COM, whichhas
been used to find the log files foran event, capture them in the directoryfile LC)G FILES.DAT,
run the program SLOG$LIBRARY:PARSE FiLE, and, finally, run SLOG, The important DCL
commands have been bolded.

,,.excerpts from PREPARE P2.COM ..,

$! PREPARE_P2,COM preparesafileforSLOG which
$! consistsof[nodc::ldisk'[directorylfilename.type',ext
$! onefileperline,Thisrequiresreworkinglogfiles,dat,
$! whichiscreatedwiththefollowingdirectoryrequest
$! $ dir/brief/col=I/output=file.lis.Theuserneedstosetupthe
$! specificfiletypetobesearchedfor,andtheEI¢nameshemay
$! wishtouse.Thesummary.logfileisleftinthecurrentdirectory,
$! and is set so the owner cannot, without thought,delete it,
$_
$ dlr/brlef/col= I/output=log_flles.dat/slnce=9:30.

gearlO:'dd'lsource.rmvl l]*.log, -

nl4vax: :dd:[hddr.sam_;O4]*.log,-

nl4vax: :dd:[mm.acel l ]*.log, -

nl2vax' :dd:[mm.ace I1]pre!ewd.log, -

n12vax" dd'[ ram,san504]prelewd, loB, -

hddra: :dd:[hddr.aceI 1]fetch.log, -

mml2c: :dd:[mm.acel l]decom.log, -

.. .end of excerpt. .
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It is important that the search be as carefully specified as possible, because no date/time
evaluationis done, and only the log files from the cu_nt event are meaningful, It _quires a
slight change to pick up log files from an archivcd set,

The "/brief/col = 1" form of the directory commandgenerates a very nice format as shown
below:

Directory DD:[SOLIRCE,RMVI1]

ANALYZE.LOG;1
iNITIALIZE,LOG',1
PRELEWD.LOG',3
P_LEWD,LOG;2
REALIZE,LOG',!

Total of 4 files,
[EOB]

G,2.2 Parsing the Directory Lists

The file LOG FILES,DAT then containsa collection of "Dir¢ctory.,.Total of " groups, one
group for each directory searched, The program PARSE FII,E looks for a file of named
LOG FILES,DAT (the name is a DATA statement).m

PARSE_FILE opens the file READONLY and finds the string "directory", picks up the
specification stringandappendsit to the beginningof each file, until a string "total.," is found.
_ch full file specificationis thenwrittento a new file, in thatcase LOG FILES,LIS(the name
is in a data statement). This sequence is repeateduntil an EOF is found,

LOG FILES,US now looks as follows (using the LOG FILES.DAT from above):

DD:[SOURCE,RMV11]ANALYZE,LOG',',1
DD' [SOURCE.RMV11]iNITIALIZE,LOG',I
DD,[SOURCE,RMVI1]PRELEWD.LOG;3
DD:[SOURCE.RMV11]PRELEWD,LOG,2
DD, [SOURCE.RMV11]REALIZE,LOG;1

,., resume PREPARE_P2,COM excerpt..,
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$! Now we take LOG FIL_,DAT and use it in PARSE FII.L to create
$[ the file expected by SL,OG,
$_
$ define siog$11brary Id:[slog] ! or wherever file maintained
ST
$ run/nodebullslog$11brary:par_file
$_
$! CreatesLOG FILF_5.LISfrom LOG FiLES.DAT, whereI,OG FII,ES.I,IS
SY is the outputfile for SLOG, but first define the command,

• , , end of excerpt, , ,

G.2.3 Running SLOG

To use SL,OO, enter the following DCL commands:

$ DEFINE SLOOSLIBRARYLD:[SLOO] (or wherever file maintained)

$ SET COMMAND SLOGSLIBRARY:SLOGCOMMAND DEF
$ SLOG "ftlenam¢"

"Filename"isa requiredcommandlineparameterthatis thenameof a filecontainingone full
pathname:filenamedescriptionfor everyL.OGfile SLOGis to examine,

The specifications for the LOG file are described in paragraphG,3,

, :y:SLOG has two optional command line qualifiers, /I.EVEL and /QUELL, LEVEL is the
thresholdlevel below which the severity c_uJeis, igntftcant, Itsdefaultvalue is 5, its range0.9,
QUEUE directs the output to the specified queue, with the default queue being SYSSPRINT.
Because of the possibilityof a pervasive erroracrossthe entiresystem, SUMMARY,I.OG is not
printed, Large SUMMARY,LOG files are not useful, but should always be examined with a
text editor, it is always a good idea to protectSUMMARY,LOG againstdeletion, in order to
keep a history of'problems should it become important, The file should _ archived along with
the data, All LOG files should be archived for a short periodof time,

, , , resume excerpt of PREPARE P2,COM ,, .
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$ _t command,iog$11brary:s!OlLeommlmddet
$_
$ slobIoiJlleA,IIs
ST
S_
$ writesys_utput "A summary.logfile hasbeenwritten,andshould"
$ writesys$output"_ printedif nottoolong(> _ hh_ks),"

ST
$ _t protectlon=o:rwe,ummilry.loj;"
$_

.., endof excerpt_. ,

6.3 SPECIFICATIONS FOR THE L_ FILE

To implement SLY, it is _essary that each log file pn_essed have a formatconsisting of
a header (repeated on each page) and the l_dy, The file is written in ASCII, with carriage
control informationin column I, Each record conslsts of not more than 113characters, where
columns 2.100 are used for log file messages and columns I01-I13 are optional, and, if"
included, are formatted as described later,

F_ch page of the log should have. headerconsisting of the following informationin columns
2-I_ {columns I01-113 should not be present for the header):

(a) pagenumber
(h) a date-time stamp
(c) thenodethelog wascreatedon
(d) thedatasourceandcoli©ctionpoint
(e) theprogramgeneratingthe log file,

Theh_Jywillconsistofmessagessimilartothosenowgenerated,hutlimitedtocolumns2-I00
inclusive,A messagerequiringmultiplelinesispossible,thesonwillbedonepreservingthe
originalorder.
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Columns 101..113 are presentfor SLOG. This field is createdby the programgenerating the
log file and will requiresome judgmentby the prc)grammer,If this field is missing, the rccord
is ignored. If present, the record is importantenough to be includedin the summary, What is
importantis dete_tned by either the programmeror the operationspeople,

Ifcolumns 101-113 are present, column 101 is blankandcolumns 102-113are a tag, which can
be sorted in a numberof ways, To insurea consistentsort, all tag alphabeticcharactersshould
be in uppercase, In the CHN file nameCHNsnnrmmm-kk,DAT,the snnnnmm part may be
lifted out to fill positions 1.7 in the tag. This thirteencharactertag is coded as ff_llows:

Position 101 is currentlyblank, and should not be used,

Position 102-104 contains a three character alphamericsource designation (the snn in
CHNsnnrmmm-kk,DAT), i,e., R21, for RMV 21, All for Ace 11, or S04 fi_rSandus
504,

Position 105 contains the new one character collection point designation (the r in
CHNsnn_mm.kk,DAT), i,e,, S fi)rsource, M for Mass Memory, T for HDDR tape,

Position 106.108 containsa three characternumericchannel designation (the mmnl in
CHNsnnrmmm-kk,DAT),

Position 109.110 containsa two character numeric subchanneldesignationthatmay be
blank for single experiment channels or when the subchannel designation is not
meaningful (the kk in CHNsnnrmmm-kk,DAT),

Position 1! ! containsone alphabeticcharacterthat identifiesthe specific collection point,
ie,, (currently A, B, C, or D, as in MASS MEM B or HDDR C),

Position 112 contains the one characteroriginating program designation, ie., A for
AUTOCAL, C for INITIALIZE, AND R for REAHZE, The choice of designation
letter is dictatedby the sorting sequence, with the idea that programs thatare run first
should sort first, For a complete list see the DATA statementin module INTERP,

Position 113 containsa one characternumeric severity level designation,

Any field may be ieh blank when it is not applicable, ie,, REALIZE and FETCIl/DECOM do
not knc)wabout subchannels, Subchannelsare not meaningfulin CAl.. files,
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SLOG discards messages with a severity level greater than some value m (currently 5 but can
be changed on the command line), The SUMMARY Lxlg listing fi_r a channel would go from
the most significant error to the least significant error, Channel messages from both collection
points would sort together, Positions containing a blank would sort to the top of the file, which
is where general messages should appear,

G.4 MAINTAINING SLOG

All the SLOG source cc_e is maintained in one file SLOGSHBRARY:SLOG.FOR, It consists

of the following modules:

(1) SLOG - This is the main program and contrails the logic, It ()PENs and CLOSEs each
LOG file found in the file of LOG files, command line parameter p l,

(2) NEXTLINE - Extracts the next record (line) from the ASCIi file on the logical unit
supplied as an argument, It detects READ errors, and EOF, and passes the inforrnation
to the calling program,

(3) LOGFILE - Rearranges the tag field (cols 102-113) int¢_a form more suitable h_r
sorting,

(4) ENVIRONS - OPENs the output files SLOG,LOG, and SUMMARY,LOG, and puts
the preliminary information in the LOG file,

(5) GET COMMAND LINE - Evaluates the current command line.

(6) START SORT- Maintains the sort parameters and keys that define how the extracted
lines will be sorted, the primary and secondary sorts, etc, It names a reference to the
VAX/VMS SORT Routines,

(7) RECOVER - Recovers the sorted records, one at a time, and calls modules that format
the record for output to the SUMMARY,LOG,

(8) FOUND - Is a standard routine that writes to the LOG file, For a complete discussion
of FOUND, see Section 5 of the Maintenance Manual,

(9) INTERP - takes the sorted record and creates a SUMMARY.LOG record, where the
coded tag has been expanded,
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(10) RITE SUMMARY - Write the record created by INTERP, counting the lines, andw

making a tidy document.

(11) CLI - Uses the Command Language Utility to parse the command line.

(12) INDIRECT - Parses the parameter p l, which is a file containing filenames.

(13) SUBSTITUTE - Any character found in a specified string that matches one of the
characters in a second specified string is replaced with a specified character.

(14) LIMITED - Any character found in a specified string that is not one of the characters
in a second specified string is replaced with a specified character.

There are two command files that are useful. SLOGLIB.COM compiles a module with the
/DEBUG/NOOPT options and puts the object in the object library SLOG.OLB. SLOG.COM
uses SLOGLIB.COM to compile modules, then links two executable files, SLOG.EXE, and
DEBUG SLOG.EXE, The link requires two external libraries, PRELEWD.OLB and
UTILITY.OLB or UTILITY.DBG OLB,
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H.O UTILITY LIBRARY

H. 1 INTRODUCTION

A good, well-documented, utility library is a valuable addition to any software project. This
appendix documents all the FORTRAN modules in the utility library in alphabetical order
except the screen management utilities. They are used only by the SUPERMON software and
are documented there. Each module header is listed and contains the module's purpose, and
the input and output arguments. The source software often contains additional detail about
the purpose or technique used. j

H.2 USEFUL COMMAND FILES

Five command procedures in this library can be used to compilepart or all of the library.
Each module is compiled two ways, with or without the/NOOPT/DEBUG options. In both
cases, the object module is placed in an object library, UTILITY.DBG_OLB and
UTILITY.OLB, respectively.

H.2.1 UTILITY COMPILE.COM

This command procedure requires only one argument, the filename of the file to be compiled.
If it is not present, a prompt is issued. The object module inserted into UTILITY.OLB is
compiled with the following command:

$ fortran/list 'P I' -
/nocheck -
/extend source

Most of the routines described herein were written by Jon Anspach when he worked for

Organization 9321. A number of these routines are described in more detail in Appendixes B and
E, The two utility libraries, UTILITY.OLB and UTILITY.DBG_OLB, are used by all NTS
instrumentation software.
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The object module inserted into UTILITY.DBG_OLB is compiled with the following
command:

$ fortran 'PI'-
/check -

/debug -
/d lines-
/extend source-
/list -

/nooptimize

H.2.2 UTILITY COMPILE ALL.COM

This command procedure deletes then recreates the two libraries, and uses
UTILITY_COMPILE.COM on each .FOR file in the directory.

H.2.3 UTILITY BATCH.COM
m

This command procedure sets the default to the UTILITY directory, and then executes
UTILITY COMPILE ALL,COM.

H.2.4 TBL COMPILE ALL.COM

This command procedure is similar to UTILITY_COMPILE_ALL.COM, but only compiles
files whose name matches the wildcard file specification *TBL*.FOR. The compilation is
done using UTILITY_COMPILE.COM.

H.2.5 BIG COMPILE ALL.COM

This command procedure is similar to UTILITY_COMPILE_ALL.COM, but only compiles
files whose name matches the wildcard file specification *BIG*.FOR. The compilation is

done using UTILITY_COMPILE.COM.
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This is file LD:[UTILITY]ABORT_PROG,FOR;17

llllllllllllllliltlllllllllllllllllllllll!Iflflllffflflfflfflllllfllflllllttlll

NANE: Abort_grog

FUNCTION: This routine writes out an error message and aborts the program.
The error messagets based on "code", and "tun" is the untt

to whtch tt ts wrttten.

COMPILER: VAX/VNS FORTRAN

ARGUMENTS:

Integer*4 tun I (read only) Logical unit to write messages to
Integer*4 code ! (read only) Status code of error

DATE: June 10, 1987

AUTHOR: Jonathan P. Anspsch
EG&G Energy Measurements, Inc.
in support of:
Sandta National Laborator4es
Dtv|s|on 7121
A[l:xxluerque, NM

...................... RECORD OF UPDATES ....................

ID DATE REASON

lltllltllllllltlllllllltlllftltllttillltlt!lttlflltllllt!llltlllllttlil_llllll
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This ts file LD:[UTILITY|ADD TBL REC.FOR;16

Illllllllllllilllllltllllltllllltlllillllltlltl!llllflllllllllllllltlftllltllll

NAME: Add Tbt.Rec

FUNCTION: This routine adds a record to a table.
For iddltionat Information see td:[doc]tabte_routtnes,doc

and Flte_routtnesmatnt.doc

COMPILER: VAX/VMSFORTRAN

ARGUMENTS:

Name Access Description

tun Read Logical unit numberof table
rec name Reid Nameof record to write
rec_tndex Read Array Index tf the record is an array element
sub rec Read Sub-record number
byte_array Read Input argument for the record

DATE: Decee_r 23, 1987

AUTHOR: Jonathan P. Anspach
EG&GEnergy Neasuremanta, Inc.

In support of:
Sandta National Laboratorles
Div|aion 7121
AtlxJquerque, NM

t ffllllllitll_ft_lllllltllllllllllllltllltl_l_ll!!!lllPttllllllllllllllltllll
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This is file tO: [UTLLITY]ASSlGN_CHAN.FOR;5

ltillltttlllliliilllllllillilillllitilffiilltfliffilflliflilllflll_iill_llfflt

HAHE: Assign Chan

FILEHAHEt Assign Chan.for

FUNCTION: Assign Chan assigns on lid channel to s device and returns the
channeTnumber.

COHPILER: VAX/V)ISFORTRAN

INPUTt device . (read only) Device to ensign the channel to

OUTPUT: Channet nLIM_P of device is returned a, the functton vatue

CALLS: Bad Status - Reportsa bed returnstatusfrom a systemcart
Sys_kaslgn . Assignsan 1/0 channel to a device

DATE: January21, 1966

AUTHOR: Jonathan P. Anspach
EG&GEnergy Measurements. Inc,
In support of:
Sanclta National Laberetortes
Division 7121
Albuquerque. NM

CHECKER:

...................... RECORD OF UPDATES ....................

ID DATE REASON

llllllllll!lllllillllllllllllflll!illlli!lllllllllllllf!lllllllillll!illilllll
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Th|a tl ftia LDt[UTILITY]BAD STATUS.FOR;7

lllltllttlilttlllillttlttllitlllllliltllltllllltltlliltltlltlltilftlltlffltffll

NAME: Bed.Status

FILENAME: UTlBld_Statu|.for

FUNCTION: Bad Status reports a bad return status from m ayitemc|tt. The
first two mrgumnts |pacify tracaback information about the
calling routine.

CONPILERx VAX/VHSFORTRAN

INPUT: routine - Character ltrlng ipecifytng the nameof the
calling routine

tracer - Character string specifying any information
the catttng routine deem neceimary to Locate
the error

myi_err.code - Return mtatui from the myltem cmtt

OUTPUT: Helaage= urttten to SYSSOU?PUT

CALLS= LibSSyi_Oetmeg - Gets the text message aeiociated with an error
code

DATE: May 6+ 1906

AUTHOR: Jonathan P. Anel_ch
EG&GEnergy Measurements, Inc.
In support of:
i|nd|e National Laboratories
DiviSion 7121
AtlxXluarque, NN

CHECKER:

...................... RECORD OF UPDATES ....................

i D DATE REASON

IIIIIIIIiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
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Th4a is file LI)t[UTLLITYI|IQ DIR,FOII;t9

NAME: gLgOtr

FUNCTION| |Ii Olr provides e directory of the channels in e big date
ftte. the directory is in the form of |n integer errey thet
contains channel hunters in the order they appear |_ the
file. The total nufft_r of channels In the file is |LiD
lupptled through an |rg_nt.
For acldtttonel !,fformtton see id:|doc]bigroutlnes.doc

CONPILER: VAXIVMSFORTRAN

INPUT: d_r.|tze _ S|ze of directory
Lun - Logtce| untt number of the BIG f4Le

OUTPUT: dir • Directory tO return
num chens " N61ci_r of charmers tn the ft(e

DATE: January6, 1986

AUTHOR: dOnlthln P. AnlpIch
EG&GEnergy Measurements,Inc.

Ln sul_ort of:
Ssndie Netionst Leboretortem
Division 7121
Atixx_uerque,NM

l!!!PlPill!!llilll!l!It!illl!!!!l!!lll!!l!!iilt!l!llli!il!llll!!!lll!!ll!!!li!l
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This is fire LDt[U?ILI?YIII|AIICH C.FOII;5

Iti!iill!llillllti!!tllltill!llil!lii!!ittlil!t!Iti!!Ii!t!It!l!!ll!!lt!i!li!tlt

NiX! I Iliirch c

FI LEIIAHiz taearch c. for

FUNCTIONt hearch.c COrldU_tl a btr_lry search oil art array of character
ltrir_ll, if the target ltrl,10 is foul_l its i_x |l returr_d
li the f_tlon v_;ua. If t_a |trlr_! is not four_ a lard i,
returned, lielrcl_.c iiauma that the array Is sorted in
aacer_li_ order.

COHPlLERs VAX/VM| FORTRAN

INPUTs charicter*(*) array(ilia) array to be learChKl
|ate|or*6 l_ia Dimlna|orl of that array
character*(*) ltr!l_l ltrlr_0 to IN lelrchad for

OUTPUTs inteoer*6 Iplalrch.¢ D ,,) Itrlng _t found
.N. 0 .._ |rE'IX Of ltrir_ ir_ Irfly

CALLIs n/a

DATE| NovcMser3, 1986

AUTXO!It JOt_lthlfl P. AnllNsch
|06O lrNlrly MealurloNmtl, inc.
In support eft
far,Ill Nat|_t La_ratortel
DivtliOrt P1;P1
Att_rq_m, NH

! CHECKERs
i
t ...................... !i I C 011D D F U PD A T I I ....................
I
I ID DATE IEAION

1
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thti it fste LDIIUTILITY|I||AflCH L,FOII;4

_!_II_I_!_II_I(_!_I!_!_f!_I_f_!!_!!__f!_I_!_!_!_!_!
t
! NAMIz iiaelrch I
O

) FIL|NNq|t UTL hearth |,for
!

I i=UNC?ION| Dseerch t ¢_ta e binary search on in array of iort4tword
l Integers, If the target |atelier Is found its Ir_tex is returned
! n the (ur,ctlo_ virus. If the tntetler is not (ound a =era ts
i returmed, iseerch t lilt,INS that the array is marred in
! eicl_tllt ng order,
!
I COMPlL|IIt VAX/VMBFOIITItAH
!

t INPUTS integer*6 err|y(stle) tO N searched
! IntegerS& lille dlmeniio_ of Qrray
! Integer*& _r goat Of Search
I

!OUTPUTt tnteller*_ btiarch t 0 ='_ *°_r* riot f_ trt array
! ,H, 0 li. ifldet Of I_r' in lrly
!
I CALL|| nit
i
I DA?|t NovNi)er 3, 1906
!

! AUTHOItt dortathim P. Aflspach
t |_G |niriy 14eiigr_ntt, Irt¢,
i In support oft
! IOn=lie iatlonlt Laboratories
! Divi|ion PI_1
! AikP,Xp.Htrqt,Hl, NN
!
!
! CHECK|MI
!
! ...................... ti | C Oil O 0 f U P D A T E S ....................
!
i ID OAT| Ii|AION

!
l|!!!tl|ltlil!itilliltllit!tlttlill!i|lt!!liti!ll!ltllill!!ltlt!tii|i!ttitlt!ti
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This tl file LOt[UTIL|TY]ITIIT IB,POtt;6

___t_ttt____ttt__t___tt_t_tttt_t__tttt_ttt__t__t__tttt______t_____t_t_tt____ttt_
t

t NAM|| itest bl:)
t

! PILINAM|t iiteSt _,for
t

i FUHCTIO_I |tel! bb tilts t specific bit in the s_tted byte, if the bit
! iS Set Deist bb returns .TRUE., otherwtlt it returns .FALIE.
l The erBulaent ¢orres_trtO to the bit nun/aer is i byte,
!
! COMPILEtt_ VAX/VM| POitTRAN
l

P INPUTs btt.n_im * Bit Nntler to test
l tirpt.tWte , Byte tn ktlleh tO test bit
!

! OUTPUTs itest.bb The resutt of the test is returned
! Ill the f_tton vI|ue
f .trY. =.. bit WlS let
t ,re|it, .m) blt riot let
!
t CALLIt None
t
t DATE! June I?, 1986
!
! AUTHOmt jonathan P, An|meh
i iO&O Energy Meisuremnti, Inc,
! In Support ofz
1 iirldti National Lsborstorles
t Division 7121
1 At_r_, NM
t
t
! CH|CKIfM:
!
I ...................... RECORD OI r UPDATEI ....................
t
! ID DATE III[AION

I
Itllttttlilttltttttlttttllttltttlttttltllttlltttltllltlttlltltltttllttttllt!ttt
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Thts is file LD:[UTILITY]iTESLBL,FOR;?

ii_i_t_||_j_|_ji_j_j_t_tj_i_tt!_tj_tt_g_g!!_!
t
t NANEz |test bt
!

! PILENAM|s UTL.|telt.bt. for
!

I PUNCT!ON| |telLb| tilts i specific bit in the supplied byte. If the bit
t tl let |tilt.b| returns .TRUE., otherwise {t returns .FALSE.
! ,,e,, The it'g_nt correlpondtng tO the bit number IS I ;ongword.
!
t COMPIL|R| VAX/VM| FOnTRAN
I
I INPUTI bit _ - Bit nun_lr to tilt
1 tlrgit bytt • |yte in whtch to tilt b|t
I

! OUTPUTz bte|t.bt The result of the tilt tl returned
I Is the functton vttue.
t .true. ,,) b4t set

.fl|ll, "',) bit not lilt
!
! CALrL| : None
t
I DATEz June 17, 1986
t
t AUTH.: Jonithln P, ArtllMIch
1 I[Q_,O EnePJy MtilUrlffilntl, lie,

! In support of'
i |india National Leboritor|e|
i Dtvttton 7121
i A|ix_erclue, NM
!
i
I CHECKERz
t
t ...................... RECORD OF UPDATES ....................
!
t ID DATE ltEAIIOH

!
ttttlltltltlllttlt!tttlltl!!tttttt!ttltltttl!l!ltiil!ttitttllil1!llttlttltttttt
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Data Collection System Utility Library

This is ft te LD: [UTILITY)BTEST BW.FOR;6

!!!llll!!ll!!!!!lllllllfllffllilfllllllltlll!!f!!l_llfll_PlltIP_l!!!!llt_lJll

itAME: Btest_bw

FILENAME: Btest_bw.for

FUNCTION: Blest_be tests a specific bit in the supplied byte. If the bit
is set Btest bw returns .TRUE., otherwise tt returns ,FALSE.

**** The argument corresponding to the bit nulrber is a word,

COMPILER: VAX/VMS FORTRAN

INPUT: bt_ num - Bit number to test

target_byte - Byte in which to test bit

OUTPUT: btest be The result of the test is returned
as the function value.
.true. ==> bit set
.false. ==> bit not set

CALLS: None

DATE: June 17, 1986

• AUTHOR: Jonathan P. Anspach
EG&G Energy Measurements, lnc.
In support of:
Sandta National Laboratories
Division 7121

Albuquerque, NM

CHECKER:

...................... RECORD OF UPDATES ....................

ID DATE REASON

I I!IIIilIII!III!IIIIIIII_PlP!91P!!IIIII!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!IIIIII
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Data Collection System Utility Library

This is file LD:[UTILITY]CANCEL_IO_REQ.FOR;5

lllltllltlllllllllllllllllllllllltlflilllf!tlflfllffflfflflflfflli_l_l_lf_lffPt

NAME: Cancet_io_aeq

FLLENAME: Cancet_IOReq.for

FUNCTXON: Cancei_lO_Req cancels aLL l/O requests on a g_ven channeL.

COMPILER: VAX/VMS FORTRAN

INPUT: to_channeL - I/0 channel to use

OUTPUT: None

CALLS: Bad Status - Reports a bad return status from a system caLL
Sys$cancet - system service routine

DATE: June 24, 1986

AUTHOR: Jonathan P. Anspmch
EG&G Energy Measurements, Inc.
in support of:
Sandta National Laboratories
Division 7121
ALbuquerque, NM

CHECKER:

...................... RECORD OF UPDATES ....................

!D DATE REASON
... ........ ...................................-.....--..-.....--..--.----

fllff_flll_ftl_lllll_lPPlllP_l_lt!!lllllillllll_!ll!!!Itlll!!liiltlllltllllilll
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Data Collection System Utility Library

This is file LD:tUTILITY]CEILING.FOR;5

lllllllllllllllllllllltllllllllilllllllllfllllltllllllllllillllllllll!ttlllltll

NAHE: Ceiling

FILENAME: Ceiling.for

FUNCTION: Cetl|ng calculates the ceiling function; that is, it does round-
up division.

COt4PILER: VAX/VMS FORTRAN

INPUT: denominator - Number to divide into numerator
numerator - Number to divide by denominator

OUTPUT: The result ts returned as the function value

CALLS: None

DATE: September 4, 1986

AUTHOR: Jonathan P. Anspach
EG&G Energy Measurements, Inc.
In support of:
Sandia National Laboratories
Dtv{sfon 7121
ALbuquerque, NM

CHECKER:

...................... RECORD OF UPDATES ....................

ID DATE REASON
... ........ .........................................-......--.-----------

llllllllllllllllllltltlltlllll!!llt_ltltlllllllllllitltllllllllllltlllllllllll
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Data Collection System Utility Library

Thfs ts file LD:[UTILITY]CHANGE_8330.FOR;61

lllllllltllllllltlllllllllllilllttlllltltIllltllllll!lllll!lllltl!tttlllllilIit

NAME: Change_8]]O

FUNCTION: This routine changes the format and source (or input) parameters
inside the EMR8330.

The EMR 8330 processes co, ads very slowly, so this routine tries
to avoid as much parameter changing as it can. It accomplishes
this by getting the current status of the EHR 8330 from the TA667.
If the EMR 8330 is already set for the correct format or source
Change_8330 leaves that setting atone.

COt4PILER: VAX/VMS FORTRAN

ARGUMENTS:

Name Access Description

dev_nam Read Device name of the EMR 8330
sta_num Read Station n_r of the EMR 8330 (also known as destination)
new_fmt Read New format to use
new src Read New source to use

ta667 to_char Read I/0 channel of the TA667

change_8330 write assume either a returned bad status, or error
pertaining to what was found

fFUNCTIONS AND SUBROUTINESREFERENCED

Type Name Type Name TYlo_ Name

GET 8330 STATUS t'4 LIB$FREE_EF 1"4 LIB$GET EF
1"4 SYSSASSIGN 1"4 SYS$CANTIM 1*4 SYS$DASSGN
I*4 SYS$QIOW 1"4 SYSSSETIMR I*6 SYSSWAITFR

DATE: March 27, 1990

AUTHOR: Jonathan P. Anspech
EG&G Energy Measurements, Inc.

in supcx)rt of:
_andia National Laboratories
Division 9321

Albuquerque, NH

_PtgtPP!!II!llIlI_tlI_ItIt!!!l!!tlll!ttlll!IIl_lllll!tlIItlIIllltttIIlllttI!ll
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Data Collection System Utility Library

This is file LD:[UTILITY]CHANGE COLINSYH,FOR;16

IflItlllllllllllltIllllllltllfftlffltltflllfffflfffflfffffffffffffffffffffff
lc This subroutine creates or modifies a file whose name ts given
lc by character variable CONH SYN. If a file wtth name
!

lc commsym//_.DAT ,
I

lc does not exist tn the current default directory, the file ts
lc opened with
I
Ic status = _NEWe.
t

lc Otherwise, the file is opened with
!

Ic status = 00LDI, access = 'APPEND'.

c in either case, the content of comm string is written as the Lest
c record of file with the name comm sym//'.DAT'. The maximum Length
c of this record is ]0 characters, if c_m string is Longer, the
c output record is truncated to 30 characters, If it is shorter,
c the output record is padded to 30 characters. The usage simplifies
c the Logic for RTD SCHEDULER, which is waiting to read the file and
c then update its display with the test record of the file.

character*{*) comm_string ! String to be written to file with name
comm_sym//',DAT'.

character*{*) comm sym t Name portion of file to be modified.

integer*4 status I 1 =l) Successful completion - usuatlV 1
I 0 ==> conlm_sym was a blank string

2 ==> FORTRANerror opening a new file with
name 'co_lnsyme.DAT

f 4 ==> FORTRANerror opening un old file with
name 'commsym_.DAT

I 6 ==) FORTRAN error writing to the file
I even t,> an error code defined in system

include file _{$rmsdef)'
ItlgltlllI!!ll_llllitltt!lflllIIltllllll!tlltlllIlfllllllltlllflflftlfff
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Data Collection System Utility Library

This is file LD:[UTILITY]CHECKNUMERIC.FOR;4

Ill!!!lillllllilllllllltlllllllllllllllllllllfltllllllllllllllllflfff!!llflffll

NAME: CheckNumeric

FUNCTION: This routines checks a character string for non-numeric
characters. If the string contains only numeric characters,
'123' for examptee a zero ts returned as the function value.
If the string contains any non-numeric characters the posttton
of the first such character is returned as the function value.
For exampte, a string of '123a5b ' would return the value 4.

. COflPILER: VAX/VMSFORTRAN

ARGUMENTS:

Name Access Description

string Read Character string to check for non-numeric characters

check_numeric write 0 ,., all characters are numeric,
.re. 0 ==> pointer to first non-numeric element

DATE: April EO, !989

AUTHOR: Jonathan P. Anspach
EG&GEnergy Neasurenents, Inc.

in support of:
Sandla National Laboratories
Division 7121
Albuquerque, NM

I lllllll!l!lillIlllI!i+illl+lllllI!!!l+flillfflflII!!fflflltff_f+r_!l_flI_r!P
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Data Collection System Utility Library

Thls Im flte LD:tUTILITY]CHECKNUHERIC_STR.FOR;5

llllllltllttllll!lltlllllllfllfillllillflllllflffffllffllllllffffllPIPfl_tPP_fl

NAME: Check_Numertc_Str

FUNCTION: Checks 'string' by using an internal read into a real*8.
Fetture indicates that the string _s not pure numer|c.

COMPILER: VAX/VHSFORTRAN

ARGUMENTS:

Name Access Description

string read to be checked

check.nul_rtc.str write .true. I=) all numeric
.false. ==> not pure numeric

DATE: June 27, 1989

AUTHOR: Jonathan P. Anapach
EG&GEnergy Neaaurements, inc.

in support of:
Sandia National Laboratories
Division 7121
Albuquerque,NH

llll_lllttltllltlltlttltl_lli!llltlil_tttlttllllttt_lllltltlttlltlt_tlillliill

Sandia National Laboratories Underground Testing

H-20



, Data Collection System Utility Library

This ts ftLe LD:tUTILITY]CLOSE_BIG.FOR;34

IllllllllllltlltlllllillllllilltlllllltllttilllltlllltlllllltllllllllllllI!iitl

NAME: Ctose Btg

FUNCTION: CLone.Big wrttes the file header out to e big data file end
then closes the file.

COMPILER: VAX/VMSFORTRAN

INPUT: flte_hdr - FILe header IBIG FILE_HDR.DESCI
tun - Logical unit numberassociated with the file

OUTPUT: The status of the close operation ts returned as the function
value.

DARE: January6, 1988; examined 13-mr-1991, PC Xaestner

AUTHOR: Jonathan P. Anspach
EG&GEnergy Measurements,inc.

In support of:
Snndte Nattonat Laboratories
Division 7121
ALbuquerque, NM

For additional tnforNtton see "The BIG Routines User's Manual", and
"The TBL end BIG Routine MaintenanceMenust"

CHANGES: Added S_TRIGDESCto Btg.ftte hdr_desc, end have added its
copy to the big file here. 13-mar-1991, PCK

11111191 added the USE_INDEXvariable to the moves from ftte_hdr
to B_FILE HDR(FNUM]

llltlltlllllllilltllllll!lllllllllllttlllllllllllllllltlllillillllltllllllllll
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Data Collection System Utility Library

This ts ftte LD:tUTILITY]CLOSE TBL.FOR;14

lllltllitltlllltlllllllttllttllllllllllllfflllllfllffllllitllflflltltt_ll_lllfl

NAME: CtoH Tbt

FUNCTION: This rout|he ctoses s tt_hte (ICF), For sddltionat information
set "The TABLERoutines Ueeres Msnuat"e end "The TBLand BIG
Rout Ine Nalntenance Mnnuat"

COMPILER: VAX/VNSFORTRAN

ARGUMENTS:

Name Access Demcript|on

tun Read Logtcat unit numberof tsbte

DATE: December 22, 1987

AUTHOR: JonathanP, Ansl:_ch
EG&G EnergyMeasur_nts, Inc.

in sul_q_ortof:
$and(a National Laboratories
Division 7121
Atbuquerque_NM

tttltlttttttlttttlilltttttlttltttlltttttlttttttt_ttWttltttttltttltt!_ttltttltl
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Data Collection System Utility Library

This is fl[e LD:|UTiLITYICNV.BCD iNT.FOR;4

illlllltittllltlllllttttttgtlltltllllflilflffffllfllttllflllltiilllllf_Ifliltl

NAME: CnvScd Int

FILENAME: UTL.Cnv.gcd.lnt.for

FUNCT|ON: Cnv Bed InS converts a value from binary coded declmot (BCD) to
an Tnteoer. The DCDvalue must be between 0 and 99,999,999;
otherwise on error status ta returned.

CONPILER: VAX/Vt4SFORTRAN

INPUT: bed_vaLue - BCDvalue to convert to integer

OUTPUT: ant.value - VariabLe to receive the converted BCDnumber
A _tetus value ia returned that whether or not the BCDvalue
ts within the va|td range

CALLS: ishft - Shifts e b4t string Left or right

DATE: April 25, 1986

AUTHOR: JonathanP. knipech
EO&G EnergyMeesur_nts, inc.
In support of:
Ssndis Notional Laboratories
Olv_||on?iZI
Atb_xlumrque,NM

CHECKER:

...................... RECORD OF UPDATES ....................

ID DATE REASON

i lliltllttltlltllllllllltlllllitllllllllliilllllllllltliltttlIlllllltllllllllt
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Data Collection System UtilityLibrary

Tht| 1| fire LDI|UTILITY]CNV CHARINT._OR;?

tllltlttlilllllltllttllltlllltlttllttltllttllttl!ttt!illilt!i@itilttt!llt!lillt

NAME: Cnv Chlr int

FILENAME| UTL.CnvCher_int,for

FUNCTION! CnvCher.lnt converts , charecter erring to an Integer according
to a |peclfled radix and returns the integer as the function
vmtue.

CONPILERz VAX/W4SFORTRAN

INPUTs rldtx Radix to use in conversion
miring • Character string to convert

OUTPUT: nulf_r _ Nuei_r that the airing is converted to

CALLS:
FUNCTIONSANDSUBROUTINESREFERENCED

Type Nen_ Type Nmme Ty;_mNmnwe Type Name

1"4 OI|$CVT.TB L I*; OiS$CVi.il L l*& OTISCVTTO_L !"4 OTS$CVTT/ L

DATE| M|rch 21, 1986

AUTHOR: Jonathan P. Anmpech
EG&GEnergy Mommur_ntm, Inc.
In mupportof:
Im_im NmttonetLmbormtorlem
OIvlmlon 11)1
ALbuquerque, NM

CHECKER|

...................... RECORD OF UPDATES ....................

ID DATE REAIUN

tl!!ltlltllllltlilllllltltllilliltlitltlttttltliltlltllllltlltllitttlllllltttl
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DataCollectionSystem Utility Ltbrery

The,i, ftL, LD,(UTILI.)C,V._,TgCD,POms_

itltttlllililtlilltilttltlltlt!tttllltttltttl!t!Itil!llltllltttl!illliltttllt!!

NANEI Cnv int led

FILENANEt UTL.Cnv.lnt.icd.for

FUNCTION: Cnv.lntlcd cOnvlrtl in integer to t btnlry ¢odld de¢ilitl| (ICD)
v||ue. The integer mtt be in the rlngl 0 to H,i;l_,_F);
otherwite Cnvlnt.lcd return| tn error ltltUl.

CONPILER| VAX/VNS FORTRAN

INPUTz tnt value • Integer re|we convert to ICD

OUTPUT: _d.vltue • ICD vi|ue relu|tirtll frottl the convlrlion

CALLS: Ilhft • ghtftl I bit string teft or right

DATE: Aprl( 25, 19M

AUTHOMI Jorttthln P. Anlplch
EO&OEnergy Nelsure_lnts, Inc.
In lUpport ofl
|mMie Nit|one| Leborltortel
Divtlion P1_1
ktbuquerque, NN

CHECKERx

...................... RECORD OF UPDATES ....................

ID DATE REASON

tPllteltPtltllt!!PltltttPll_ttltllllttlllllttltt!llilt!ti!ltlllltlllllilllllll
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Data Collection System Utility Library

Thla tl file LDI[UTILITT]CNV.INT CHAR.FOR;?

tlltttlltltttttttttttttt!lttlttltlllllltltllilttttl!tlt!ttlllltttttttttttlttilt

NAMEs Cnv Int Char

FI LENAME1 UTL_Cnv.Int Char.For

FUNCTION! Cnv Int.Char cor_verttl In integer to e character tiring.

COMPILERz VAXIVMltFORTRAN

INPUT: _r integer value to be converted
radix _ll for the convarllton.

OUTPUTt The character i¢lutvatint Of the r_tli3lr (bite rldix) tit
returned Is the function vatue.

CALL|I
_@UNCTIONIANDIUIIROUTINESREFERENCED

Name Type Name Type Nan

BADSTATUS 1o4 OTS$CVTL TE 1"6 OTS$CVTL TI

Type NIm Type Nan_

it6 OTi$CVT L TO |*& OTI$CVT.L T|

DATE: October 14, 1986

AUTHOR: Jonlthln P. Anlplch
EO&GEnergy MeluUrlmtntl, Inc.
in lUppOrt Of!
Sent:lie Ntttonti LlbOriltOrili
DivisiOn 7121
Atbucluarclul,XN

CHECKER:

...................... RECORD OF UPDATES ....................

ID DATE REASON

I It!lttlltlllllltlltlllttlllltltttlttttltltttttttlt!ltlllttllttlllllltlttllltt
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DataCollection System Utility Library

This 4t file LD|IUTILITY)CNV HUM LtlT TBL.FOR;1]

llitil!tlltiltlltllllllittl!lillt!ttltlllilllli!iittlllttlllttl!i!itttt!!!ttti!

NAMe I CnvMum.LstTbi

FUNCTION: Cnv Num Lat..Tbt converts a reJMric t tat contained in a character
seethe To an array of integers,

A numrtc t ist consists of a number or t tat of numbers separated
by ¢_1 indlor dashes. A series of nun/3eri separated by
COIftNIS I+lllp|y illdil:itlS lUCClillive nun_rme white two
nu, ters slperlted by a dalh indicates an Inclusive range of
nun/:4rs. The strings ... and ,i.,, are itteQat within the
n_ric ttmt, but a string of the form"i-2.)" is aLLowed.

The COUnt of _rs passed beck tn the array is returned a|
the function virus.

CC)IPILEMt VAX/VMI FORTRAN

ARGUMENTs| mllStlr list Character string to be decoded
radix N_r belle for the decoding

return errly Inta|ir vital from strinQ
array.mile # values In return array

FUNCTIONS AND IUIROUT!MEI REFERENCED

Type Ne,_e Type Nmem Type Mmm

I*4 CNV CHAR INT L*4 FND CWC ITR 1'4 LIIIIINOEX

TY1:m Nm T+ Marne t

i'4 ITR.LtNOTH CHAR IUIISTRiNO

DATE: tlbrulry 1!, 1907

AUTHORI Jonathan P, AnlpaCh
|OlO Energy Measurements, Inc,

In lUpport of:
|india NlttOnat LlbOrltOrlll
Division )'i+I

Aibuquerque, NM

t tl!tl!liltlllililitiitlll!tiit!lllllt!!ttlill!ilttitttiitlltiiil!ltiit!!I+_l!
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Data Collection System Utility Library

This is file LD: [UTILITY]CNV_STATUS_TBL.FOR;]7

tlll!!!!llllillltltlllt}!!!lll{!l{ittll!{{{}}!l{!!!l!!!tl!l!lll{lll!{lll!!llf!l

NAME: Cnv_Status_Tbt

FUNCTION: Converts SANDUS status bytes to table values. Does not decode
all possible bits. For further information see "Conversion
Routines User's Manual". The converted values are compared
with the ICF, differences are 1) noted, and 2) the status
byte value replaces the incorrect value.

COMPILER: VAX/VNS FORTRAN

FUNCTIONS AND SUBROUTINES REFERENCED

Type Name Type Name

1"4 LIB$EXTZV STR$UPCASE

ARGUM2NTS:

Name Access Description
.... °. ...............

status_bytes read the 5 SANDUSSTATUS BYTES
rec_name read string indicating mode of SANDUS
generic_rec record The appropriate SANDUSheader record
first_ad write The # of first A/D, 1 if only 1.

DATE: January 5, 1989, examined 11Nar, 1991, PC Kaestner

AUTHOR: Jonathan P. Anspach
EG&GEnergy Measurements, Inc.

in support of:
Sandia National Laboratories
Division 7121
Albuquerque, NM

MODIFIED: .module_id to .data_mod_type and .module_type to .mem_reatttme
in preparation for Distant Zenith 11 mar, 1991PCK
also changed .trigger_arm to .trig_arm
also changed .samp_rate to .samp int
also changed .int_trig_tevet to .trig Level
also changed .manual_trig to .trig_manual

!llltllllllllltlt}lltllllllllI!!ll!!llllt!!}lll_llt!!!llllllilllltlllllltllt!I
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Data Collection System Utility Library

This is file LD:[UTILITY]CNV_STR_INT.FOR;5

llllltlll!!lllllllltltlllllllll!illll!l!!!tlllltlllllllllllll!!llttl!I!ll!!!!!l

NAME: Cnv_Str_lnt

FUNCTION: Cnv_Str Int converts a character string to an integer according
to a specified radix. If the conversion was successfut then
a success status code is returned as the function value. If
an error occured during the conversion a fai[ure status code
is returned.

COMPILER: VAX/VMS FORTRAN

INPUT: radix Radix to use in conversion
string Character string to convert

OUTPUT: number Number that the string is converted to

FUNCTIONS AND SUBROUTINESREFERENCED

Type Name. Type Name Type Name Type Name

1"4 OTS$CVT_TB_L 1"4 OTS$CVT_T]_L 1"4 OTS$CVT_TO L 1"4 OTS$CVT_TZ_L

DATE: January 27, 1988

AUTHOR: Jonathan P. Anspach
EG&G Energy Measurements, Inc.

In support of:
Sandia National Laboratories
Division 7121
Albuquerque, NM

! !ll!!!!!!!!!!!tlllllil!lll!tlt!tt!llt!!ll!!lllt!!ll!ll_l!!l!!!l!!!!llllllill!
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Data Collection System Utility Library

This is file LD:[UTILITY]CNV_TBL_STATUS.FOR;52

llllllllllllI!lllllI!llIlllllIllllll!ll!l!!lllll!llllli!llllil!lll!l!!!ll!lltll

NAME: CnvTbt_Status

FUNCTION: Convert table entries into their bit pattern in the STATUS
bytes which are the first five words of the SANDUSdata.
For additional information, see "Conversion Routines User's
Manual"

COMPILER: VAX/VHS FORTRAN

ARGUMENTS: rec_name string name to indicate SANDUSconfiguration
generic_rec record SANDUSHDR DESC
status_bytes the returned status bytes.

CHANGES:
07-07-89 DJB If DATABASEcontains N/A for trigger mode

this routine will default to EXT A instead
of INTERNAL.

DATE: January 4, 1989, examined 11 Mar 1991, PC Kaestner

AUTHOR: Jonathan P. Anspach
EG&GEnergy Measurements, Inc.

in support of:
Sandia National Laboratories
Division 7121

ALbuquerque, NM

MOOIFIED: changed .module id to .data_mod_type. throughout for DISTANT ZENITH
also changed .module_type to .mem_reattime
also changed .trigger_arm to .trig_arm
also changed .samp_rate to .samp_int
also changed .int_trtg_tevet to .trig_Level
also changed .manual_trig to .trig_manual

I llI!lllllI!l_llIIII!lll!llllIlliIlI!Illlllll!l!!IIIIIIllllll!llIlI!ll!l!llIll
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Data Collection System Utility Library

This is file LD:[UTILITY]COPY_FILE.FOR;15

lllllilllllitlllll!!!!!!!l!!!!ilillllt!!!!!!!!!ltl!It!!!!!ll!ll!!!lllll!!!l!ll!

NAME: Copy_File

FUNCTION: This routine copies s file to a specified destination. The
destination is supplied in the standard VHS file specification
format of node::device:[directory]name.type. Any missing
fields in the file specification imply the current default.
A flag in the argument list controls whether or not to wait for
the file to copy before returning.

COMPILER: VAX/VNSFORTRAN

ARGUMENTS:

Name Access Description
....... ... ........°..

file name Read Nameof file to copy
destination Read Destination of file
wait Read Flag indicating whether to wait until copy completes
event_flag Read Event flag to set when copy has completed
final_status Write Status of the copy operation

FUNCTIONSANDSUBROUTINESREFERENCED

Type Name Name Type Name

]*4 LIB$F|ND FILE LIBSF]ND_F|LE_END 1"4 LIB$SPAWN
]*4 STR_LENG_H

DATE: November29, 1989

AUTHOR: Jonathan P. Anspach
EG&GEnergy Measurements, inc.

in support of:
Sardis National Laboratories
Division 9321
Albuquerque, NM

! !!!!!ll!!lllllllllllll!!tll!!ll!!!!!!llt!!tl!!!tlllllllllll!!!!!!!!lllltt!!!l
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Data Collection System Utility Library

This is file LDI[UTILITY]CREATE_CAL.FOR;17

llltllllltltl!tltltllllllllllilllltlllttllllllltlllllllltlllllilllllll

Written by W. O. Perkins

Version of 05/30/91

Input arguments:

integer*4 ace number f AcE identification number.
integer*4 tchnl ! 7912ADchannel number.

include 'include$include:tsble_structs.def'
record /t7912_chan_desc/ chan_desc

Return values (create_cat =): ! 1 ==> Normal completion
I 0 ==> Table value of V POSITION
I is not in an allowed

range.

l!!lI!!!tlllltttll!!_t!tllllll!It!!tll!ttlI!IllItt!tl!!lltltllllllll!l

This is file LD:[UTILITY]CREATE_LOGICAL_NAME.FOR;6

!!tlllllI!!lllllllltt!!lt!ll!!!tI!!lll!!lltllllIlllltl!tlltllllll!!Illttlltllll

NAME: Create_Logical_Name

FUNCTION: This routine creates s togtcat name in the specified logical
name table and assigns an equivalence string to it.

COMPILER: VAX/VNSFORTRAN

ARGUHENTS:

Name Access Description

logical_name Read Logical name to translate
equivatence_str Read Equivalence string to assign to the togtca_ name
table name Read TabLe in which ¢o insert the Logical name

FUNCTIONSANDSUBROUTINESREFERENCED

Type Name Type Name Type Name

LIB$SIGNAL 1"4 STR_LENGTH 1"4 SYS$CRELNH

DATE: November 13, 1989

AUTHOR: Jonathan P. Anspach
EG&GEnergy Measurements, Inc.

in support of:
Sandia National Laboratories
Division 9321
Albuquerque, NH

it!l!!llltllllllllllllll!I!!!!llI!!ttlIll!i!llllllllIlllIlllllllllllllllllllll
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Data Collection System rtlti!ity Library

This is file LD:[UTILITY]DATEOPEN.FOR;7

Iltlllllllltllillltllltllllltlltillllltllllllllllllll!tl!!ll
Function .: DATEOPEN

Purpose..: Hy own user wr;t;en open routine to
get the dates of interest.

Parameters: FAB -- the feb for the file
RAB -- the rab for the file
LUN -- the tun for the file

Illl!iillt_ltiltPlllll!lllllll!Iltl!lttlll!llllltlllt_tllIll

This is file LD:tUTILITY]DCL_END.FOR;8

IItlItlI!IIIfllI!!!IflI!IItIIItt!II_I!IIItfI!IIII_I!!ItIIPItlIIPII_PPlIIPPIIPPP

NANE: DCL Er_

FUNCTION: GET OUT of the program. An EXIT has been requested by the
EXIT handler. Break aLL t/o channels and leave. The status
is returned in the function

CONPILER: VAX/VNS FORTRAN

ARGUHENTS: None but because its a function, dulrlW argument required

FUNCTIONS AND SUBROUTINES REFERENCED

Type Name Type Name Type Name

1"4 LIBSFREE EF 1"4 LIBSGET EF 1"4 STRSANALYZE_SDESC
1"4 SYSSCANEXH 1"4 SYSSDASSGN 1"4 SYSSQIO_

DATE: April 4, 1990

AUTHOR: Jonathan P. AnsPach
EG&G Energy Neaaurements, Inc.

in support of:
Sandta National Laboratories
Division 9321
Albuquerque, NH

I!!!llllllltltllllllll!!lltllltlillt!llllltllltillllllllitlIIllltllll!llllt!!!
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Data Collection System Utility Library

This tr /tie LD: [UT|LITY|DCL EXECUTE.FOR;16

____________________t____________________________________________________________

NANEx OCL.txocuto
t

FUNCTION: This routine lends a DCLcommandvie e mttbox to e sd:)proceam.
The aul_rocera executes the ¢_nd and rends any output back
via another INitLbox.

COMPILER: VAXtVI,tSFORTRAN

ARGUMENT|:

Nlm_ Accesm Deecrtpt Ion

conmmds read The commandrto be rent, with "\" delimiter
mx.output Itnen read Max # output Ethel expected

(mite of output tines)
Output.| them wrlte Response from rub1_rocess
num.output.ttnem write # Lines tn 'output.lines'

FUNCTIONSANDBUERCUTINEIIREFERENCED

Type Neme Type Nlme Type Name

I*4 LIBSFREEEF 1'4 LIBIGET.EF It& LIB$INDEX
I_4 |TRSANAL_ZE|DE|C I_4 BTR LENGTHI*4 |Y|$QIOW

DATEx Aprlt 4, 1990

AUTHOR' JonathanP. Anml_mch
EG&O EnergyNe|,ur_nts, Inc.

In hq=1:_rtof:
|endte National Leboratorlar
Dlvtaton 9321
Ati:,JCluercl_,NN

I tltltltttttttttttttltlttttltt_tltttttlttltttttttttttltttttttllttlttttlttttttt
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Data Collection System Utility Library

rhts tl file LD:tUTILITY]DCL.EXIT.HANDLER.FOR;7

Itllllltlttltlllttlllltllltllltllttltilllllltltlllllllllllllttl!lllllllllllllll

NAME: DCL_ExitHmndler

FUNCTION: Server el i vehlc|e to cell DCL_EXIT??????????????

COMPILER: VAX/VMSFORTRAN

ARQUMENTS:

Nm AcCIII De|cP|ptlon

exlt.mtetum write not used

FUNCTIONSAND|UBROUTINEOREFERENCED
Name Type N|me

BAD.STATUS 1'4 DCL_END

PATE: April 5, 1990

AUTHOR: Jonethan P. Anipech
EO&GEnergy Meemurementm,Inc.

ier_IIeNational Llboretoriel
Ptvilton 9321
Albuquerque° NM

tttltttttttttttttttttttttttlttttttttttttttttttltttttttttttttttltttttttttttlttt
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Data Collection System Utility Library

This IS file LD:[UTILITY]DCL_INITIALIZE.FOR;IO

N Illiillllltliitltlllllllllllllllttlllllllll!ltlllltllllllllllllllllllllllltllll

NAME: DCL.Intttattze

FUNCTION: This routtne prepares e program to Issue DCL commands. It
creates input end output mailboxes for e aubprocess end spawns
the subprocese.

COMPILER: VAX/VMSFORTRAN

ARGUMENTS: None, but be4ng a function, e dummyargument is required.

FUNCTIONSANOSUBROUTINESREFERENCED

Type Name Type Name Type Name

DCL EXIT HANDLER1'4 LIBSGETJPI 1"4 L1BSSPAWN
1"4 SYS$CREMBX 1'4 SYSIOCLEXH

DATE: Aprtl 4, 1990

AUTHOR: JonathanP. knsp_Ich
EG&G EnergyMeesurments, Inc.

inaulula_rtof:
Sandi,NetlonetLeboratoriel
Division 9321
Atbuquerque, NM

)lllltllllllltlllIlllitllilIlllttltllllltl_llll_llltlllltllllllllllIl)It!tlll!
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Data Collection System Utility Library

Th|s ts ftte LO:tUTIL|TY]DCL_READOUTPUT.FOR;IO

llllllilllllllllllllillllllilllllltllll!llllllillllllll!llllllllllllll!ll!!!_il

NANE: DCL_ReadOutput

FUNCTION: This routine reads output from a DCLcommandthst was executed
prevtousty using DCL_Execute. Status Is returned vie the
function name,

COMPILER: VAX/VMSFORTRAN

ARGUMENTS:

Name Access Descrlptlon

output ttne write ttne read from aubproceas

FUNCTIONSANDSUBROUTINESREFERENCED

Type Name Type Name Type Name

1"4 LIBSFREEEF 1"4 LIBSGETEF !'4 LIBSINDEX
1"4 STR$ANAL_ZE_SDESC1"4 SYSSQIO_

DATE: April 4, 1990

AUTHOR: Jonathan P. Anipach
EG&GEnergy Measurements, Inc.

tn support of:
Sandla National Laboratories
Division 9321
ALbuquerque,NM

IIIIII!Iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
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Data Collection System Utility Library

This ts file LD:tUTILITY]DEASSlGNCHAN.FOR;5

lllltlltt!llltllllltttlllllltllllllltlllllllllltillltllillltlllillltlllllllttll

NAMEr Deles|on Chin

FILENAHE: DesssIon_Chen.for

FUNCTION: Deaastgn_Chen deasstgns an II0 channeL.

CONPlLER: VAX/VHS FORTRAN

INPUT: channel * Channel number to deasslgn

OUTPUT: None

CALLS: Bad Status - Reports a bad return status from a system call
SysiiDssson - Daeas4gns a channel

DATE: January 21, 1986

AUTHOR: Jonathan P. Anspach
EG&G Energy Neasuremnts, Inc.
In support of:
Send|a Nattonet Laboratories
D4vlsion 7121
Albuquerque, NN

CHECKER:

...................... RECORD OF UPDATES ....................

ID DATE REASON

lllllllIlllllltlllllllIllllllllltllltIltlllllltllll!tllllttllllll!llttltllllll
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Data Collection System Utility Library

This is fits LD:[UTILITY]DECOMPOSE_FILE_SPEC.FOR;6

lllltllll!!!lll!!l!!!l!!!l!!!!!!tlllill!!!!!!!!!l!!tt!!l!!ll!llltllllllill!tlll

NAME: Decompose_FiteSpec

FUNCTION: This routine takes a file specification and breaks it down into
s node, device, directory, name, extension and version number.

COMPILER: VAX/VMS FORTRAN

ARGUMENTS:

Name Access Description
.... ... ..... ...°°°...

fite_spec Read i_ite specification to decompose
node Write Nt_e name
device Write Device name

directory Write Directory name
name Write FiLe name
extension Write FiLe extension
version Write Version number

FUNCTIONS AND SUBROUTINES REFERENCED

Type Name

1"4 LIB$INDEX

DATE: January 16, 1990

AUTHOR: Jonathan P. Anspach
EG&G Energy Measurements, Inc.

in support of:
Sandia National Laboratories
Division 9121
Att_Jquerque, NM

I !!!!!!!l!!!!ltll!!!l!!!l!!It!!!!!!l!ll!!!!ll!!t!!!ll!tlll!!!!!!!!!!!!lll!!!!!
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Data Collection System Utility Library

This is fire LD:[UTILITY]DECONPOSE_STR.FOR;5

lllltllltlllllllllllltlllllllllltilllllllltlllllltlllllllllllllll!!!lllllltllll

NANE: Decompose_Str

FUNCTION: This subroutine decomposes a character string Into ind4viduat
tokens. Tokens are separated by whttespace (breaks or tabs).

CONPILER: VAX/VNS FORTRAN

ARGUNENTS:
Name Access Description

string Read Character string to decompose
num tokens Read Number of tokens to return
tokens Write Array of tokens returned to catting routine

FUNCTIONS AND SUBROUTINES REFERENCED

Type Name

1"4 STR_LENGTH

DATE: November 4, 1987

AUTHOR: Jonathan P. Anspach
EG&G Energy Measurements, Inc.

in support of:
Sandia Nationat Laboratories
Division 7121
Atbuquerque, NN

!!l!!!!flf!tfl!Iff_ll!tlff_lffflf_tffff!ff_ffffffffl!!_!flI_lf_f!_l_r_P_lft_f
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Data Collection System Utility Library

This is ft_e LD:[UTILITY]DELETE_LOGiCAL_NAME.FOR;4

!11111111i!111111t11111111t1111111111111111t!1111111111111111t!!11111111111t111

NAME: DeLete_LogicaL_Name

FUNCTION: This routine deletes a togtcat namefrom the specified Logical
name table.

COMPILER: VAX/VMSFORTRAN

ARGUMENTS:

Name Access Description

LogicaL_name Read Logtcat name to delete
tabte name Read TabLe from which to delete the Logical name

FUNCTIONSANDSUBROUTINESREFERENCED

Name Type Name Type Name

LIB$SIGNAL 1"4 STRLENGTH 1"4 SYSSDELLNM

DATE: November1], 1989

AUTHOR: Jonathan P. Anspach
EG&GEnergy Measurements, Inc.

in support of:
Sandta National Laboratories
D|vision 9321
ALbuquerque, NM

Illlltllllllllllllllllllfllllillllfllllfllll_tltl!lllltl_ilfPlltttlflftll_ttPt
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Data Collection System Utility Library

This is fi te LD: [UTILITY]DELETETBL_REC.FOR;12

IIIIIIIIIIIiililiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

NAME: DeteteTbt_Rec

FUNCT|ON: This routine detetes a record from a tabte (ICF), For
eddlttonat information see "The TABLERout4nes User's
Manuat" and "The TBL and BIG Rout|nes Maintenance Manuat".

COMPILER: VAX/VMSFORTRAN

ARGUMENTS:

Name Access Description

tun Read Logtcat untt numberof tabte
rec name Read Nameof record to detete
rec index Read Array index |f the record is an array etement
aub_rec Read Sub-record number

FUNCT|ONSANDSUBROUTINESREFERENCED

Type Name Type Name

1"4 GET_TBLINFO I*4 STRSUPCASE

DATE: December 23, 1987

AUTHOR: Jonathan P. Anspach
EG&OEnergy Measurements, Inc.

in support of:
Sandia NatIonat Laboratories
Division 7121
Atbuquerque, NM

llllllltlllllllllllllt!llllll!llllllilltllll!!!lllllllllllllllllllllIlllllllll
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Data Collection System Utility Library

This is file LD:tUTILITY]DISCONNECT_NETt_RK_LiNK.FOR;9

lllilllllillllllllllllllllilllllllllllllilllllllllllllllllllllllllll!llllllllll

NANE: Disconnect_Network_Link

FUNCTION: If a network t|nk exists, break It, after sending back the name
of the program doing the breaking, if no link exists, exit.

CONPILER: VAX/VMS FORTRAN

ARGUMENTS: None

FUNCTIONS AND SUBROUTINESREFERENCED

Type Name Type Name Type Name

1"4 LIB$FREE_EF |*4 LIB$GET EF LIBSPUT_OUTPUT
LIBSSIfiNAL 1"4 STR LENGTH 1"4 SYS$CANCEL

1"4 SYS$CANEXH 1"4 SYSiQIOW

DATE: November I, 1989

AUTHOR: Jonathan P. Anspach
EG&GEnergy Measurements, Inc.

in support of:
Sandla National Laboratories
Division 9321

ALbuquerque, NM

lllllllllfPll!ll_ll_lllllllPll_l_l_llt_llPll!l!P_llltPI!tl!l_l!l!l!Itllfltll
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Data Collection System Utility Library

Thisis ftte LD:tUTILITY]EF_MASK.FOR;6

IIIiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!II

NAME: EF Mask

FUNCTION: EF_Mask takes an event ftag number and an extsttng mask and
returns a new mask with the bit corresponding to the event
flag numberset. For example, tf event flag number 3 is
passed, EF.Mask returns a mask with bit number ] set in
addition to the other bits that were already set in the
existing mask.

_PILER: VAX/VMSFORTRAN

INPUT: event_flag - Event ftag number to generate mask for
old_mask - Existing mask to use

OUTPUT: The new mask is returned as the function value

CALLS: lbset - (Intrinsic) Sets bits tn an Integer

DATE: February 19, 1986

AUTHOR: Jonathan P. Anspach
EO&OEnergy Measurements, Inc.
In support of:
Sandta National Laboratories
Division 7121
Atbuquerque,NM

!!IIIt!!1111t!!!!iI11t!!I!!!111111111111111111111111111111!I!!!t!II!!1!!_!IIt!
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Data Collection System Utility Library

This |s file LD:[UTIL|TY]EF_SET.FOR;6

llillllllllllllllllliilllllllI!lllllllllllllllllllllllilll!llllllllllllilllllll

NAME: EFSe_

FILENAME: EF Set.for

FUNCTION: EF Set checks the status of an event flag and returns TRUEtf
the event ftag is set and FALSEtf the event flag ts clear.
See also ef set_c.for

COMPILER: VAX/VMSFORTRAN

INPUT: event_fLag - Event flag to test

OUTPUT: Previous state of event flag returned as the function value

CALLS: Bad Status - Reports a bad return status
SysSReadef - Readsan event flag and returns the state

DATE: January ZO, 1986

AUTHOR: Jonathan P. Anspach
EG&GEnergy Measurements, Inc.
In support of:
Sandta National Laboratories
Division 7121
Atbuquerque,NM

CHECKER:

...................... RECORD OF UPDATES ....................

ID DATE REASON

lltllltllllllltllllllllllllllltl_lltlllllllllilllllllllllllltl!!lll!ftllllllll
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Data Collection System Utility Library

This is flte LD: [UTILITYIEF_SET_C.FOR;5

llllllllillllillllllllllllllllllilllllllliillllllllllllllllllllllllllllllllllll

NAME: EF_Set_C

FILENAME: EF.Set_C.for

FUNCTION: EF Set_C checks the status of an event flag and in the process
clears It. If the event flag was set EF_Set_C returns TRUE;
otherwise it returns FALSE. See also ef set.for

COMPILER: VAX/V_S FORTRAN

INPUT: event flag - Event flag to test and clear

OUTPUT: Function value returned

CALLS: Bad Status - Reports a bad return status
Sys$Ctref - Clears an event flag end returns the prevtous

state

DATE: January 20, 1986

AUTHOR: Jonathan P. Anspach
EG&GEnergy Measurements, Inc.
In support of:
Sand|a National Laboratories
Division 7121
Albuquerque,NM

CHECKER:

...................... RECORD OF UPDATES ....................

ID DATE REASON

lltllllllllll!!tllllllllltlllllllllllllltllllllltlllllllllllllllllltltllllllll
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Data Collection System Utility Library

Thls is file LD:[UTILITYIFILE COIqPS.FOR;6

IIIIIIIIIIIIIIIIIIIiii!IIIIIIIIIIIIIIIIIIiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

NAHE: FILe_Coetps

FILENAME: UTL FI te Cc_ps.for

FUNCTION: File Comps takes i string that contains e file ipecif!cltton and
Splits It into tti component pints. The components areI node,
device, directory, name, type ind version. The continents are
returned in the argument liit as character Itrtngs, if not
preient, amblank string ts returned. Plesie note that the
syntactical elements Ire present in some itrlngi,

CO_IglLER: VAX/VlqS FORTRAN

INPUTs file.issue ,nput file specification In the f,_rm
xx: |y_/: [IZZ] fff.eee;v

OUTPUT: node nod. name ( xx: : )
device dovlce name (yy;)
dtr directory name ([zzz])
name file name if f f)
type f_Le tl_e, or extenqton (.lee)
version version number (;v)

FUNCTIONS AND SUBROUTINESREFFRENCED

Name Typed Name

BAD_STATUS 1"4 SYSSFILESCAN

DATE: October 15, 1956

AUTHOR: J_nathan P, kns_ch
EG&G Energy Measurements, Inc,
In support of:
Stadia National Laboratories
Division 7121
Albuquerque, NM

CHECKER:

...................... RECORD OF UPDATES ....................

ID DATE REASON

lllllPillIilltIllllf_ll_lllfllllPtllllllllllll!llillIllllI!ItIllIllIItlIIllltI
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DataCollcctionSystem UtilityLibrary

This iS file LOs[UTIL!TY]P|LEDATE,F¢_$12

tittllltliitilltillitlttttlilitllittttt!!!l!!itil!!l!!ti!i!!!t!tli!til!
Ic
_c narrative • Finds alther the IACKtJP, CR|A?ION, iIP|IATION, or
tc HEVIiIOH dote from the ftte aided In FILEHAME,end
tc return! that dote as an a|cti erring in AH|WKR.
Ic
t¢ author and dote • P. C. Kmestner,9]Zl • 2] Dec, 709t
t¢
tc entry conditions • FILKNAHEts an ASCII string t,htch ope¢lfia| what
IC file iS to be queried.
tC WHICHDATE is an A_CII miring with at Least the
I¢ first throe Litters of the desired date.
ic
1¢ exit conditions • AN|kflEiIs tn ASCII string with the requested date
tc and should be at Icier CHARACT|H*Z]
tc I|TATU| hie the etme vats as FILE.DATE
Ic FILE.DATE is either I|S.NORHAL, or an error code.
tc
lC suggested use l_ el foLLoHI"-
PC tf(.not, fits.deto("fite naN.,**type Of dote",
1¢ "returr_ddate",tstitus) then
tC an error occurred, and !status eve!Libra
tc else
t¢ everything 0o(
ic ondtf
!c
!c CeLts - DATKOPEN
I¢
iC ceLLed by • Most mainline programs
ic
Itlltltltlitlltl_tt_ttlttttltltl!tttttt!!ttit!t_t!tt!t!!tt!tlittttt_ttiC
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Data Collection System Utility Library

Thin ts file LOIIUTILITVIFHD.CWC ITl,fCl;$

t_tt_tttt__ttt_tt_ttttttt_tt_titlttt_ttt_ttttttt_t_tt_ttlttlll_tt__tt_t__t!ttt_!
!
I N_I t Pnd.Cwc.ttr
t
! FILINAMEt Pr_¢w¢ Str,for
P

t FUNCTIONs fnd.Cw¢ |tr stir©hit i ¢htrifter itri_ for two fhiricttri
! il_lPit_ by tny _t of _tttipl¢t (ipl¢lt or tiM), If the
l chirlgttri ire fO_ then ,TRUE, t| ritur_ it the furctton
i vitut, the po|itic_ of the firit ¢hlr|gter is returned in the
t fourth |rltuntt,,t lind the position of the lecot_l character tt
t rtturmtd tn the fifth IrSfJItflt. |f the fhirlcterl ire not
t fOUnd ,VALSE, it rlturrw_ el the furctton vltul,
t
t COMPILIRI VAX/VMI FOtTIIAN
t
t INPUTt chile1 • @erie fherticter to lie|rob for
t chef2 , Secondcharacter to lurch for
t ltrtntl • ttrtfql to eelrfh
t

! OUTPUTI chef1 pOi • PositiOn of ftrit fhlrlftlr
l fhlr|.pOl , Po|ttton of second fh|rlfter
! ,TRUE, or ,VALSE, is returned el the function vllul
l
t FUNCTIONSAND IUIIIIOUTINEEIIIF|IIENCID
!
t Typt Nltm TYPe Nltatt
t
| I t& @ND.IUCC.ITR 1t& IITII.LENOTH

i

DATE= Mlrch 6, 1986

AUTHOR| Jo_lth|rl P. ArtsPtch
I_G I_rllY Measurements, Inc.
I1'1iIt.lp_rt oft
Ilmltl lilttoNtt Llboretorles
Division 71|1
Att:uqUerqu*, NN

¢NECKIItt

...................... RECORD 0@ UPDATES ....................

IO DATE tEAIOtt
Ill I I I I I I I I i I _llllll I.WIWI t t t I I t _ t ltllltllttlltllliltt/l_ t i _ i I i i ! t _ I _ _ i 1

tttttttltttttttttttttttttttttttttttttttttttttttttttttttttttttttttltttttttttttt
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Date'sCollectionSystem UtilityLibrary

Thll is file LDt[UTILITY]FHD.IUCC.ITR.FOR;3

________________________________________________________________________________
I

I N_I I tnd.lucc.ltr
I

t t ILINAME! tnd lucc.ltr,for
!

I PUNCTIONt Pnd.Succ.|tr finds |ucceestvs substrtnp in | attire,
!
I COMPIL|Rx VAXIVMI FORTRAN
1

I INPUT: |sit.oct • Position In the |trtn| to of the tsit occurrence
i of the aubstrt,qg
I IltrtRg • |trtno t0 search for the substrtR0
I a_tr • |uI)otrtrHI to search for in the string
I
t OUTPUTs The position of the iiubotring in the string tl returned as the
I f_t ion value,

! PUNCTIONiANDiUIROUTINEi REFERENCED
1

t Type Homo Type Nine Type Nine
I

I It4 LI|SINDEX 1"4 |TR.LENSTH CHAR|U||TRING
t
!
t DATEI March ?, 1986
t
I AUTHORt Jonlthln P. Aflsioalch
I lO&G Energy Measurements, Inc.
! in support oft
I landis Notions| Laboratories
! Division7'121
I ALbuc_JercpJO_ HM
t
t
I CHECKERs
l
i ...................... RECORD OF UPDATE| ....................
1
t IO DATE REASON

ee- *_,_ ,* *, * * * *_ e.e o_oJno*_l,e_**_* _e_**o..e*m i**Q*eee_*_e*.mn eeQe_*_em*mlu_smmm_

t
Itlilltlitllllt!lll!llltlllllltlll!lttt¿lltllltllttlttlltttlll¿litttllllllllltl
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Data CollectionSystem UtilityLibrary

This Is f_Le LD:[UTILITY]GET 8330_STATUS.FOR;4

llilllllillllltllilllllfllillffllffllffiflffllffffflfllfllllllllIlllflllltfPlll

NAME: Get.8330.Status

FUNCTIONs Tht| routine asks the TA667 for ststui 4nformltion on the EMR
8330.

!

COMPILER: VAX/VMSFORTRAN

ARGUNENTS;

Nlm Access Description

t|667 (ochmn Reid TA667 It0 chmnnelnumber
e8330:St;tus Write EMR83)0 StStuiinformation

FUNCTIONSANDIUBROUT|NEiREFERENCED

Ner_ Type Nslml Type NII_I

BAO.ITATUi 1"4 REN) DRXI SET.DRX.FUNC

DATE: June 22, 1988

AUTHOR; Jon|th|n P. Anlplch
EGIO Energy Menurealnti, Inc.

in supportof:
SmndimNstionmtLmbormtoriem
Olvt|ion 71)I
Alloucluerqut,NM

I Illillllllllllllllllllilllllllllil!llllllllllllllllllllllllllllllllllllllllll
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DataCollectionSystem UtilityLibrary

This 4s fits LDtIUTILiTY]GET ACCNTNANE.FOR;6

tiiPlillllttltlttllltJtlltltllllllllllllittlltlltllltllltllllltltliitltlttlttll

NANEz Set Accnt Name

FUNCTION: Thi| function returns the account nameof the user as a
character string.

C04PILER: VAX/VMSFORTRAN

ARGUNENTS: None, but as a function requtrel e dumnr¢argument

FUNCTIONSANDSUBROUTINESREFERENCED

Name Type Name

BAD_STATUS 1"4 LIDSGETJPI

DATE: January 20, 1988

AUTHORt donlthin P. Anlpach
EG&GEnergy Measurements, Inc.

in supportof:
Sandts National Laboratories
Division 7121
ALbuquerque, NM

llllllllllilll!lllllllllllllllliillltlllllllllllllllllllllllllllilllliillllll!
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Data Collection System Utility Library

This is file LD:tUTILITY]GET_NODE_NANE.FOR;13

!!tll!!l_!f!!!!!t_t_fllt!ffl!lf_fffff!fff!ffflfffff!P!!fff_ff_f_P!tP!_!_t_!Pf!

, NANE: Get_NodeName

FILENANE: Get_Node_Name.for

FUNCTION: Get Node_Name calls the operating system to determine the
node name of the computer. The name is returned as the
function value.

CONPiLER: VAX/VNS FORTRAN

INPUT: None

OUTPUT: The node name is returned as the function value, without
misc syntactical elements ( no _ or ::), a blank string
if errors.

CALLS: Bad Status - Reports a bad status return from a system call
LibSSys_Trntog - Translates a logical name

DATE: April 1, 1987

AUTHOR: Jonathan P. Anspach
EG&G Energy Neasurements, Inc.
In support of:
Sandia National Laboratories
Division 7121

Albuquerque, NM

CHECKER:

...................... RECORD OF UPDATES ....................

IO DATE REASON
............... . .................... _...°°..°. .... ... ........... .°o ......

t,!_!_!!!!_!!!!t!l!!!!!!!!!!!!!!!9!!!!l!!!!!tl!!lt_!!It_!!|l!l_!!!_!11|ltll!l!l
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Data Collection System Utility Library

This is fi te LD: [UTILITY]GET PRIVILEGES.FOR;5

tIltltlltilttttl111!iltl_lllltlltlltt!tlttltlllttltlllltlllIllllllllllll_lOllll

NAME: Oet_Prtvt teges

FUNCTION: This routine returns a character string containing the
priviteges currentty authorized. The string consists of
prtvttege names in uppercase, separated by commas.

COMPILER: VAX/VMS FORTRAN

ARGUNENTS: None, but as a function requires a dummy argument.

FUNCTIONS AND SUBROUTINES REFERENCED

Name Type Name

BAD STATUS 1"4 LIB$GETJPI

DATE: May26, 1989

AUTHOR: Jonathan P. Anspach
EG&G Energy Measurements, Inc.

in support of:
Sandia Nationst Laboratories
Division 7121
Atbuquerque, NM

i !ll!!_ll!!!!_ttlt_!!lllt_!tt!!f!_f!_!!t!_1!!!!tft!l!tllt!ttt_!!!!l!l!!ttlll
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DataCollectionSystem Utility Library

This is ftte LD: tUTILITY1GET_PROCMOOE.FOR;5

Itttltttttttttttttttttttttltttttlttttttlttttllltlttttltlttttllttlttttttttlttttt

NAMEz Get Proc Mode

FILENANE: Get Proc.Mode.for

FUNCT|ON: Get Proc ModecaLLs the operating system to determine th_
,|)de of The current process. The mode type is returned
as the function vatue.

COMPILER: VAX/VMSFORTRAN

INPUT: None, b_t as a function tt requires 8 dummyargument.

OUTPUT: The process mode ts returned as the function value

CALLS: Bad Status - Reports e bad status return from a system caLL
L4b_Getjpl - Gets job/process information
Str_Length - Returns the Length of a string

DATE: May 7, 1986

AUTHOR: Jonathan P. Anspach
EG&GEnergy Measurements, Inc.
In support of:
Sandla National Labor,tortes
Division 7121
ALl:xx:luerque,NM

CHECKER:

...................... RECORD OF UPDATES ....................

ID DATE REASON
... ........ ...............-....-....-.---.-----.-------------------------

Itlllltltllllllltltl_tltllttttt_ttll!tlllllflllll_ll_llllflffflfflllflllllf_f!
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Data Collection System Utility Library

This |s f|te LD:tUTILITY|OET_TBL.INFO.FOR;18

tl!ltlltlltlllll!tllllllllll!!lllilllll!l!litlltlllfll!t_P_lfP_Pll_t_lli!lgt!

NANE: Get_Tbt Info

FUNCTION: This routine returns Information about fletds and records tn
a table. Art of the _nformatIon except the record key is
stored tn the tabte ItseLf, in a record described _n the
$truct Desc.tnc inctude fire. For eddttonat information
see ,The TABLERoutines User's Nanuat*,, and **TheTBL and BIG
Routines Natntenanca Manuat".

CONPILER: VAX/VHSFORTRAN

ARGUNENTS:

Name Access Description

rat.name Read Nameof record structure containing the ftetd
rat_Index Read Index into array tf the record ts an array element
sub rec Read Sub-record number
rec.key Write RMSrecord key
rec_(ength Write Length of record tn bytes

FUNCTIONSANDSUBROUTINESREFERENCED

Type Name

1"4 LSEARCH_C

DATE: January 19, 1988

AUTHOR: JonathanP. Anspach
EG&GEnergy Measurements, Inc.

in support of:
Sendia Net|onaI Laboratories
Oivlston 7121
Atbucluerque, NM

!tlll_Itttlllllttlltlltlltlltltlilltllltlllt!lllltltlllllll_tlliltllll!tl_Itfl
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Data Collection System Utility Library

Th|l ts file LD:[UTILITY]OET.TERN_TYPE.FOR;5

ltllllltlllilltlltlllllttlillllllttltttlllttllllllllllllllilllltlllllllllllllll

NAME: GetTermType

FILENANE: Get_Term.Type.for

FUNCTION: Get TermType celts the operating system to determlne the
termlnet type of the speclfleddevlce. The type is returned
as the function value.

CONPILER: VAXIVMSFORTRAN

INPUT: device_name - Nameof device to get terminal type for

OUTPUT: The type of termini| iS returned as the function value

CALLS: Bed Status - Reports e bad status return from s system cat[
LtbJOetdvt . Oeta devicevolume Information

. Sir.Length • Returns the length of e string

DATE: Aprtt 30, 1986

AUTHOR: Jonathan P. Anspssh
EG&GEnergy Neesuremants, Inc.
In support of:
|India Nations| Laboratories
Division 7121
Albuquerque,NN

CHECKER:

...................... RECORD OF UPDATES ....................

IO DATE REASON
... ........ .................................--..---..-.........--..---..-

tltlllllltltlllttltlllllllltlltlllttllllllllltllllllltllltl!lllltllllllllltlll
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DataCollectionSystem UtilityLibrary

Thts ts file LD:[UTILITV]HIBERNATE.FOR;4

Iltlllltlllillltlllltlttllllltlllllltlltlllitllll!llllllltttlltttlillllllllllll

NANE: Hibernate

FUNCTION: Thls routineschedulese wskeup,then goes intohibernmtlon
until the scheduled time. The time csn be an absolute or a
delta time.

COMPILER: VAX/VMSFORTRAN

ARGUMENTS:

Name Access Description

wakeup.ttme Read Absolute or delta time to wake up

FUNCTIONSANDSUBROUTINESREFERENCED

Name Type Name Type Nmm Type _4_

LIBSSlONALI% SYESB|NTYM 1"4 SYSSHIBER |*4 SYSSSCHDWK

DATE: January 4, 1990
i

i AUTHOR: JonathanP. Ans_ch
EG&G EnergyMeesurmnts, Inc.

in supportof:
S|ndls Nmt|onsl L|borator|es
Division 9321
Albuquerque, NM

tttttltttttltlt_tttlttttlttttttttt!ttlttltttttltlttttttlttttttlttttttttttttlt_

Sandia National Laboratories Underground Testing

H-58



Data Collection System Utility Library

This is fits LD:tUTILITY]LEFT_JUSTIFY.FOR;5

IIIIIIIIIIIIIIIiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiii

NAME: Left_Justify

FUNCTION: Left.Justify rlHnoves te|dtng whttnpace (blanks and tabs)
fr(,11a str!ng.

COMPILER: VAX/VMSFORTRAN

INPUT: string reedonly, original string

OUTPUT: LEFT.JUSTIFY write returned string

FUNCTIONSANDSUBROUTINESREFERENCED

Type Maine

1"4 STRSFIND_FIRSTNOT IN SET

DATE: February 9, 1988

AUTHOR: Jonathan P. Anspach
EO&GEnergy Measuri_nents_Inc.

In support of:
$sndta Nattonat Laboratories
Dtvtston 7121
Albuquerque, NM

Illlltlllltllltllllltllllltlllllllllllllllllllllllllllllllllllltlllllllltlllll

This Is file LD:CUTILITYILOCK.RESOURCE.FOR;8

llllllllllllllllllllllllllllllillillllIlllllllllll!illlllilllllllllllillllll
IC
tC This FUNCTIONaccepts catting program requests for a lock on e resource
lC Identified by the *RESNAMEe argument. If the resource has already
IC been tacked by another user, the catt4ng program maychoose to wait
IC until the resource becomesavailable by eett4ng the WFLAGequal to
IC el*. If the resource is not available, FUNCTIONLOCKRESOURCEw|tt
IC place the request in s queue and place the caller on hold until it
tC becolnes available. If the caller does not choose to wa4t, WFLAG Js
IC set to eO' and LOCKRESOURCEwilt respond immediately. If the resource
IC Is avettabte, the Lock will be granted (status = 1). if not, the
IC requestwill not be placed In the queue,and the lock will not be
C granted (atatusnot equal 'I*).The Lock ID will be returnedto
C the calker.This parametermust be providedto the UNLOCK_RESOURCE
C FUNCTIONwhen the caller releasesthe resourceto otherusers.
C
FUNCTIONSAND SUBROUTINESREFERENCED

Type Name Type Name

1'4 SYSSENQ 1"4 SYSSENQW

IIIIIIIIIIIIIIIIIIIIIIIIIIiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
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Data Collection System Utility Library

Th|s ta f|te tO: [UTILITY]LOG_STATUS.FOR;13

llllIlllillllIllllllllllllllllllillllillllliillllllllllllllllllllllllllllllllll

NAME: Log_Status

FUNCTION: Log Status reports e load return status from e system cart. The
argul_Intispecify tracebeck information about the catting
routine, it wr4tes output def4ntng the error tf posstbte.

COMPILER: VAX/VMSFORTRAN

ARGUNENTS:

Nalne Access Description

tog tun read Logtcat unit on whtch to write message
routine reed Nameof the routine where error detected
tracer read Nameof the routine that caused error
eys.err_code reed status of error

FUNCTIONSANDSUBROUTINESREFERENCED

Type Name Type Name

i*& LIB$INDEX 1"4 LlaSSYSGETHSG

DATE: November2, 1988

AUTHOR: Jonathan P. Anspech
EG&GEnergy Measurements, inc.

in support of:
SandIa Nattonat Laboratories
Division 7121
Atbuquerque, NM

IIItlIll!llIIllIltlllIIllltI!IIilIlIIt!llIl!ltl!!IIltI!!ltIIlIlltIIIllllllitl!
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Data Collection System Utility Library

The,t. file tD'.tUTtttTY]L.ARCN.C.FOR;6

tlilllttilltlllllllllllllttltltlltllllll_,ltitilll!lllllllllttlltllltlltllillll

NAME: L|earchc

FUNCTION: Laearch conducts a Linear search on an array of c_aracter
atringa. If the target etrtng ta found Its Index to returned
as the funCtIon vatue. If the string is not found e zero to
returned.

CONPILER: VAXIVHSFORTRAN

INPUT: array array of character atr|ngn
nile dimension of array
string target string

OUTPUT: tseerchc O if target string not found, index Into array
tf found

DATE: October 17, 1986

AUTHOR: Jonathan P. Ansp_Ich
EG&G EnerQyHeaaur_nts, Inc.
In aupl_ortof:
Sandla National Laboratories
Division 712!
ALbuquerque,NH

I lltlltlllttitlltlltltlllllllllltlllttlltlllllllllltlllllllllllllltlllllffllff

This ts file LD:(UTILITY]LSEARCH_L,FOR;6

lllllllllllllllllllllllllllllllllillllllllllIlllllllllllilllllllllllltlllllllll

NAHE: Laearch.|

FUNCTION: Lsearch conducts a ttnear search on an array of Integer
tongwords. If the target Integer ts found Its Index ts returned
as the furgt|on value. If the integer is not found a zero is
returned.

CONPILER: VAX/VNSFORTRAN

INPUT: ARRAY array of Integer tongwords
SIZE # elements in ARRAY
NUNBERtarget value

OUTPUT: LSEARCH.Leither 0 tf numbernot found or index into array

DATE: October20, 198/)

AUTHOR: JonathanP. Anspech
EGiG Energy Heeaurements, Inc.
In aupoortof:
Sandte Nettonat Laboratories
Otvis4on 7121
ALbuquerque, NH

!!t!I1111t1111111ttt111t!!!II!1t!111tlt!ti!1t!1111t111111111111111111111111111

Sandia National Laboratories Underground Testing

H-61



Data CollectionSymm UtilityLibrary

This Ii ftLte LDtIUTILITY]LSEARCH.O.FOR;5

_____________________________t______t___t______tt___t_____t____t_tt___t____tt___
t
I NAMEt LiIIIitrch.q
i
I FUNCTIONI Llelrch ©_tt t ltMtr lelrch on In Irrly Of ¢lUldWOPdl.
t if the ttrget l_Jldword li found ttl lndlx II PeturrHicI ii the
I function Vl|Ut, If the quldMord tl not found I lifo tl
! returned.
t
t COMPILER| VAX/VMEFORTRAN
t
i INPUT: ARRAY the Irrily of quid Mordil (re8)
! SIZE tht dtmnlion of ARRAY
! NIJMIIER the terser quid word
i
t OUTPUT: LSEARCHO O if not found, or india into ARRAY
i
i DATE: October 20, i986
I
t AUTHORI dOnithln P. Anlpech
I EGIGEnergy Moe|urlmmntll, Inc,
t In lUppOrt Of :
t SliM:lie NlttOnl| Ltl_rltor|el
I Division 71_1
1 A|btJCrjlrqut, MM
i
llllilltltltll!llltlltltlllllitllllilltttllllllltlltlliltllltlt!tll!!lllllltttl

This ta fire LD:[UTILiTY]LSEARCHW.FOR;6

ttlttttlttlttttttttttttttttl!ttttttttttttttlttttttttttttttttttttttttttttttttttt

NAME: LtllrchH

FUNCTION: Lleerch corldUCtl i LlrHlllr lllrCh On In aPPly of integer words.
If the tlrglt integer t| found ttl tMlX el returned ii the
function value. If the integer il not found i zero tl
returned.

COMPILER: VAX/VMSFORTRAN

INPUT: ARRAY |rrly Of It2 Integer Mordl
SIZE d+mens+onof ARRAY
NUMBER word to be found

OUTPUT: LBEARCHW O If not found, index into ARRAYtf found.

DATE: October 20+ 1986

AUTHOR: JOnlthln P. Anlplch
EO&OEnergy Neeiur_nti, Inc.
In lUpport of:
Sendte Nationat Lebormtortes
Division 7121
ALbuquerque, NM

lllllllillllllllllllillllllltllllllllllillllllllllllllllltllltllltllllltllllll

Sandia National Laboratories Underground Testing

H.62



Data CollectionSystem Utility Library

This ts file LD!|UTILITY]MOOIFY TtL.REC.POR;3?

_t__t_ttt_______t__t__t___t_tt__tt_t_t___tt__t___t______t__!t_t!______t_t__tt_t!
!
t NAMEz N¢¢1ify tbt.Roc
!
! FUNI:TIONt Tht| routine modifies t record in | tebte. For ackltttonet
! informlttO_ lee "The ?AILE Routtnel User's Minuit" and
I **The TIL lid IIG Routine Metntermnce ManUaL",
t
! CONPIL|RI VAXIVNi FORTRAN
!
! ARQUNENT|z
t
! Him Accen Deice!pt ion

! |urt Reid LOll|CO| urt!t rtuffiberof tlb|t
l rec_nlloi Reid Nitro of record to be Ilto¢lif!l<l
! rec.tridlx Reid Arrly !ndllt tf the record tl tn irrly eimlttnt
! sub.roe Rnd tub. record rM'_r
! byte.arr|y Reld Repticemnt record
!
I FUNCTIONSANDIUIROUTINEI REFERENCED
t
} Type Name Type Name
t
! 1"6 QET.TtL INFO 1'6 ITRI4JPCAIE
!
0 DATE: December23, 1987
!
! AUTHOR: Jonathan P. AnlGtch
! EGiG Enlrgy Noelurlfolntl, inc,
! it1 lt,lppOrt of:
! lind|l Nlttonl| LlbOrltOriel
! OlV| llOn 71Zt
! AtbXlulrcp_, NH
!
!lllllitllltltt!tllllltlllt!ltltlltllttttllllllllltlltlllllttll!llttl!ll!tllt!l
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DamCollectionSystem UtilityLibrary

?htj 1i file LDt[UTILITY]NOVE.FILI[.FOR;6

_tt_tt_tttt_ttt_ttttt_tttttt_ttt_ttt_t_tttttt_t_t_tt_t_t_ttttt_t_t_t
t
! MAMI| Move.Pt te
t
! FUMCTIOM| This routine copiel It file to dellttnltton, then deLetel the
! ortOinet. The destination ttt |uppttld in the tltendlrd VM| file
! epectftcetton for_t of nocletldevlcetidirectory|neme.type. Any
i milling fteLdi in the file lplctflClltiOn ImpLy the current
! defeut t,
t
! CONP|LI[Rt VAX/Wii[FORTRAN
i
t ARUI[MTBt
!
! Meme Accell Oeecrtpt ion
! .t ,, ,, Q + ,, ! t++l + ._ ,, .+ + 1, +.+. ,! ,_ m,

! file nlmo lien Mime of file to move
I deetTr_tion lieecl Dellttnltion of file
! ltetul Write Ireful of move olNretion
I
! IPUMCTIOMIANDIUIIIOUTIN[I[ llll[Pl[lil[iCl[O
!
! Mlml type Mlm Type Him
I COPYPILl[ 1"4 LIIIOI[LI[TE.FILI[ I*+ LII[tFIMD.PILI[
I LIliF'IMO..FILI[..I[MD
i
! DATI[I Ilovel_)er 310, 1989
!
t AUTHOR: dontlthen P. AntlMCh
l I[C_G l[nergy Meilurmnti, Inc,
! in iUl]SlOrt Oft
I llrld(l MltlOnlll Llborltorill
I Division 93;_1
I Atl_uquerl_Ne,MM
I
lll!lI!!l!llllllllillll!llllli!lll!ll!I!l!llli!Itli!llllllltll!lllli!!lllllllil
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Data Collection System Utility Library

This tl ft |e Li)I (UTILITY|NKTLiNK.I!XIT.HANDL|R.FOR;5
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Data Collection System Utility Library

Thll ill flte LOt[UTILITY]NET.EXECUTE.FOR;?

IIIIIIiiiiiiiiii!IIIIIIIIIiii!I!IIIIiiiiiiili!IIIIIIIIi!IIIIIIIIIIIIIIiiiilii!I

NANE: Net.Execute

FUNCTIONz ThtI routtne passes | etrtng of DCL co.eds to e ¢Ornlnd
proceckJre executing on e rmote r_xte. The commind procedure
ts cettN REN EXECUTE.CON end must be recited tn the remote
eccount_l clef;utt directory end device,

COMPILER: VAXiW4S FORTRAN

ARGUNENTI:

Name Access Oeecrtpt ton

node Reid Node nlllWI
c_ndi Reid String of OCL co_ndl, leNrlttd by 1141cki|ilhtl
Ulernlilw Reid Remote eCcount na_ to log In under
pltlword Reid R_ote ptll_ord
dllp|ly output Reid |witch to lndlClte whether or not to reed the output

of REN_EXECUTE,CONend write it to the termirmI

FUNCTIONS AND SUBROUTINES REFERENCED

Type Name Name TYI_ Nenll TYi_ Nlffie

FOIIIICLOIE FORIOPEN 1'4 LIISFREE.LUN 1"4 LIISGETLUN
1'4 ITR.LENGTH LII$11GNAL ITRIUPCAIE

DATE: jlrtulry 18, 1990

AUTHOR: Jonlthen P. Ani_lch
EGiG Energy NellUrlnlntl, Inc.

tn I_rt of|
llndll Nit|one| Liboretortei
Otviiton 9321

ALbuquerque, NM

IlliIlllIIIllIlIlI!llIilllllli!llIlliIIIiIIIiIIlll!IIIIiI!II!IfIIIIiIIIIIiIIII
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Data Collection System Utility Library

This is file LD:[UTIL|TY]NEXTWORDSTR.FOR;5

_!!!_._tIt___1_t_!It__t_t_!_!t__!
t

! N/LqE: Next_Word_Str
!

! F I LENANE: Next_Word_St r. for
!

! FUNCTION: Next Word Str returns the next word in a string beginning at
! the specified character position. A word is det|neated by a

space or tab,
!
! CONPILER: VAX/VI,IS FORTRAN
!
! INPUT: STRING Input string
! START_POS starting position within STRING
!

! OUTPUT: NEXT_iJORD_STR returns the word found

! FUNCTIONS AND SUBROUTINESREFERENCED
I

! Type Name

! 1"6 STR LENGTH
!
! DATE: October 16, 1986
i

! AUTHOR: Jonathan P. Anspach
! EG&GEnergy Neasurements, Inc.
! In support of:
! Sandia National Laboratories
! Division 7121
! ALbuquerque, NN

P
! CHECKER:
i
t ....................... RECORD OF UPDAT E S ....................
t
! ID DATE REASON
! .................................... ° .............. °...°. ..... . ..........

!tl..t!!!_!ll.!!!!l!!!!!!!_!l_!_9!!!_!t!!l!tt!!!!_l_!!f!l!Ifl!_lff.lf!ff!!_l!|l!f!!
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Data Collection System Utility Library

This is file LD: [UTILITY]OPEN BIG.FOR;]5

_________!l__t_________!_____________!______i_Ii__t_1!_____________!___________!
!

! NAME: Open_Big

! FUNCTION: Open_Big opens a btg data file for processing. If the file
t already exists OpenBig opens it and reads the ffle header.
t If the file doesn't exist this routine creates it. For

I additional informtton see "The BIG Routines User's Manual",
l and "The TBL and BIG Routines Maintenance Manual".

! COMPILER: VAX/VMS FORTRAN

! INPUT: directory - Default directory that the file is in
filename - Name of the file to open

! file status - 'OLD' if the file exists, 'NEW' if it does not
t new_atloc - Number of blocks to allocate for a new file
! access Specifies READ or WRITE access
! tun - Logical unit number associated with the file
!

! OUTPUT: fite_hdr File header

! The status of the open (or create) operation is returned as the
! function value.

I FUNCTIONS AND SUBROUTINES REFERENCED

! TYl_ Name Name Type Name Name

i ! FOR$CLOSE FORSOPEN 1"6 FORSRAB LIBSDATE TIMED

# It4 STR LENGTH USR OPEN BIG
1"6 REAb BLOCK I0 STR_JPCASE

! DATE: January 6, 1988; examined 1J-mar-1991, PC Kaestner

! AUTHOR: Jonathan P. Anspach
! EG&G Energy Measurements, Inc.

! In support of:
! Sandia National Laboratories
! Division 7121
i AlkxJquerque, NM

i!!_!It!!tflt!!l!!!!!l_tttt!!!_!!_!ltt_!!tl_!l!!tlItiI!l_l_t_tl!11_tlt!_t!It_l
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Data Collection System Utility Library

This is ft te tO: [UT|LITYIOPEN TBL.FOR;40

ltlllllllll!!tllltlllllll!lllllltlilflllllllfflf!lfllffff!lftflflIllllll_llllft

NAME: Open Tbt

FUNCTION: This routine opens atabta. It wilt not create a new table, so
the table must already exist. It also reads the table structure
descrtpt|ons from the table end stores them tn a coeex)narea
that |s used by Get Tbt_Info. For additional 4nformtton see:
"The TABLERoutines User's mnuat, and "The TBL and 81G Routines
Maintenance mnuat

COMPILER: VAX/VMSFORTRAN

ARGUMENTS:

Name Access Descrtpt|on

fitename Read Nameof table
tun Read Logical untt numberof table
access read READor WRITE

FUNCTIONSANDSUBROUTINESREFERENCED

Name Name

FOR$OPEN STRSUPCASE

DATE: December 22, 1987

AUTHOR: Jonathan P. Anspach
EG&GEnergy Measurements, Inc.

in supportof:
Sardis National Laboratories
Division 7121
ALbuquerque, NM

lilttttlllltlllllltltllllttllllllllf!Ifllffllf_fllf_lff!!!flflflf!!flff_ff_ff!
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Data Collection System Utility Library

This ts f_Le LDt[UTILITY]PARSE LIST.FOR;4

l IIIIIIIIIIIIlIIIIIIIItIIIIIIIIIIIIIiiIIIIIiiIIIIIIIIIIIIIIiIiIIIIiiIIIIIIIIIII

NANE: Parse_List

FUNCTION: Perle Lilt parses the command Line for the indicated
qualifier. If the quaLifier ts present gLobaLLy or LocaLLy
or defaulted the qualifiers values ere obtained and returned
4n the argument List.

CONPILER: VAX/VMS FORTRAN

INPUTS: qualifier QuaLifier to be parsed
mx_veLuee Naxtu number of qualifier values

OUTPUTS: values QuaLifier VaLues

sum_vaLues # of quaL(fler values

FUNCTIONS AND SUBROUTINES REFERENCED

Type Name Type Name

1"4 CLISGET_VALUE 1"4 CLISPRESENT

DATE: Novmr 27, 1989

AUTHOR: Jonathan P. Anspach
EG&Q Energy Neasuren_nts, Inc.
In support of:
Sandie National Laboratories
Division 9321
ALbuquerque, NN

IlllllI!III!llIllllIIllIllI!Illl!I!I!II!l!I!IilllIIlllIIIIIlillIllIIlllllllll!
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Data Collection System Utility Library

This ts file LD:[UTILITYIPARSENUNBER.FOR;5

Pltltttltttttlt99tltllt_lltlttlllltlittttt_t_ltl_ttiltlltlttllltltt_ltll!i_tltOi

NANE: PlrieNUlTl_r

FILENAME: Perle.Number,for

FUNCTION: Perle+NUlllber parses the commend line for the indic+ted
qualifier and returns the value of the qualifier ms e number.

CONPILER: VAX/V91S FORTRAN

INPUT: OUALIFIER Name of the qualifier to look for
DEFAULT Default value if Qualifier missing
RADIX Number base for the conversion

OUTPUT: VALUE Returned value

FUNCTIONS AND SUBROUTINES REFERENCED

Type Na_ Typ_ Name

1"4 CNV.CHAR_INT PARSE STRING

DATE: December 2_, 19B6

AUTHOR: Jonathan P. Anspach
EG&G Energy Neasur_nts, Inc.
In support of:
Smndim Nmtionat Laboratorlem
Division 7121

Albuquerque, NM

CHECKER:

...................... RECORD OF UPDATES .....................

ID DATE REASON
.+. ,.+..o. ..... o....++...+.°....°.+° ......... ..°..oo.°oo........+o°....°..

llllltll_l!_tllillilll!tiltlliltllllllllll!l_iliill_IItllllilllllt_l_ll!lltllt
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Data Collection System Utility Library

This is fits LD:IUTILITY]PARSE NUM LST.FOR;9

lttlIlillllltllllllll!IlllltitIIl!tltll!tllllllllllltll!!It!tltlltl!!!llll!Illl

NAME: Parse Num_Lst

F|LENAME: PF Parse NumLit,for

FUNCTION: Parie HUm Let parIes a numeric ttst entered on the co_and
ttne _ta ; command qualifier.

A numertc ttst consists of a number or List of numbers separated
by com,_Ds endor dashes. A ierfes of nun/)ers separated by
co_fnas simply indicates successive numbers, white two
nund)ers saDarsted by e dash Indicates on inclusive range of
numbers. The strtngs ",-" and "-," are illegal w(thtn the
numeric List, but s string of the form "1-2-3" is allowed.

The count of n_rs passed back in the array ts returned as
the function value.

CONPILER: VAX/VMS FORTRAN

INPUT: cmd qual The co_f_ar¢l Line qualifier to took for
radix The nunt)er l_se used for the conversion

OUTPUT: return_array The array of returned numbers
array.s(ze # elements in RETURN_ARRAY

FUNCTIONS AND SUBROUTINESREFERENCED

j Type Name Name

1"4 CNV NUN_LST TBL PARSE STRING

DATE: February 11, 1987

AUTHOR: Jonathan P. Anspach
EG&GEnergy Neasurements, Inc.
In Support Of:
Ssndis National Laboratories
Division 7121

ALbuquerque, NM

CHECKER:

...................... RECORD OF UPDATES ....................

1D DATE REASON
... ...-.... ........................ .... ...............° ..........--......

II!lItlllIttllllltlltl!llllllIlltlt!ittllIIItllllllltllIlllIllt!IIIttlltllI!tl
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Data CollectionSystem Utility Library

This is file LD:tUTILITYlPARSE.PRESENCE.FOR;11

tltilll!ittlilllllt_llltltlltllflfillllffffiltf_fffffff_Iff_P_If_f_P_!f_llIPfP

NAME: Parse_Presence

FUNCTION: Parse Presence parses the cott_nd line for the indicated
qualifier. If the qualifier is present the value specified
in the present argument is returned. If the qualifier is
negated the value specified in the negated argument is returned.
If the qualifier is absent the value specified in the absent
argument is returned.

COMPILER: VAX/VMSFORTRAN

INPUT quatifter THECOHHANDLINE QUALIFIERTO LOOKFOR
negated if qualifier negated, return this value
absent If absent return this value
present If present, return this value

OUTPUT value VaLue to be returned

FUNCTIONSANDSUBROUTINESREFERENCED

TYpe Name Name Name

I*& CLISPRESENT CLI$ ASSENT CLI$ DEFAULTED
CLIS_LOCNEG CLIS_LOCPRES CLIS_NEGATED
CLIS PRESENT

DATE: Hatch 18, 1988

AUTHOR: Jonathan P. Anspech
EG&GEnergy Measurements, Inc.

In support of:
Ssndia National Laboratories
Division 7121
Albuquerque, NM

lllltltt!lttt!!ll_lll_ll!!!_!!tll!li!!lll!Itllltl!llllllllll_llllllllllllllll
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Data Collection System Utility Library

This ta file LD:tUTILITY]PARSE_STRING.FOR;5

llllllllllllllllltlllllllflllllillltltlli!tll!lllttllllllttlllllltlllPllllllll!

NAME: Parse_String

FILENAME: UTL Parse_String.for

FUNCTION: Parse Str_ng parses the commandttne for the indicated
quart)tar and returns the value of the qualifier as a
character string.

COI4PILER: VAX/VMSFORTRAN

INPUT: QUALIFIER Commandtlne quatlfler to took for
DEFAULT If missing, value to be returned

_JTPUT: Value Returned strtng

FUNCTIONSANDSUBROUTINESREFERENCED

Type Name Type Name

1"4 CLIIGET_VALUE !"4 CLISPRESENT

DATE: DecemberEE, 1986

AUTHOR: Jonathan P. Anspach
EG&GEnergy Measurements, Inc.
In support of:
Sendla National Laboratories
Division 7121
Albuquerque, NM

CHECKER:

...................... RECORD OF UPDATES ....................

ID DATE REASON

tlllllllllltilllllllltl+Itllllllllllllllllltlllllllllttlllllllllllllllllllllll
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Data Collection System Utility Library

Thta1. f!te LD;tUTILITY]PARSE.SWlTC:H.FOR;6

tlllll!ltl!lllllltlltlllilllllllltlllil!ltllll!Ittlllllllllll!lllllttllll!llt!!

NAME: Parse_Switch

FUNCTION: Parse Switch parsee the command tins for the Indicated
qualifier. If the qualifier is present gLobaLLy or locaLLy
or defaulted the value .true. is returned in the argument List.
If the quattfler ta negated gLobaLLyor totaLLy the value false
ts returned. If the qualifier is absent from the command Line
end is not defaulted the argument remains unchanged.

COMPILER: VAX/VMS FORTRAN

INPUT QuaLifier Ouattfter to parse for

OUTPUT Indicator Returned value

FUNCTIONS AND SUBR_JTINES REFERENCED

TY1:)e Name Neme Name

le4 CLISPRESENT CLI$ ASSENT CLI$ DEFAULTED
CLI$_LOCNEG CLIS_LOCPRES CLI$ NEfiATED
CLI$_PRESENT

DATE: December 22, 1986

AUTHOR: Jonathan P. Anspach
EG&G Energy Measurements, Inc.
In support of:
Sendia National Laboratories
Division 7121
ALbuquerque, NM

I lll!!ll!!l!lltliit_l_lllllVl!ll!!ltll_l_tl!lll_!lill!lll!ll_litll!lllllltltt
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DataCollectionSystem UtilityLibra_

Thl, ti file LDx[UTILITYIRANDONSTR.FOR;4

t!1111ttlt1111t!tltttllttli!1!1itttllt!11ilt1!1111tttllttltli1111111t111tt!!1tI

NAME: Rind_Str

FUNCTIONx Th|| rout4ne f|ttt i ch|r|cttr |tr|ng with random c|ptt|t
Letters.

CONPILER: VAX/VMSFORTRAN

AROUMENTSx None, but b41ln|| fLJm_ct]onn_Irem | _ argument.

fUNCTIONSANDSUBROUTINESNEFERENCEO

Typm Nm TyI_ Name

R*4 FORSIECNDS Re4 NTHSRANDOM

DATE: Nay 9, 1990

AUTHORx Jon|th|nP. Anspamch
EO#,GEnergyNmmmur_ntl, Inc.

tn |_rt of:
bride| Nlt|_at L|i_rmtorlem
Div4mlon93ZI
Ail:mJquerque,NN

lltlIltlllttttlltlltltllftltltlttllttlltttllltttllIOtlltltttlltlltltlllltltltl
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DataCollectionSystem Utility Library.

Thtl tl file LDs[UTILITY]READ BIG.FOR;33

ltlliilt!tltlti!!lt!illtltltliillllilittt!ilii!i_l_!lil!!!!!_ti{llltii!!_!l!!tt

NAME: Reid Illt g

FUNCTION! Reid.Big reads data in from I big dill file. The dill fop i
chtnnei netd not Ill be reid in one cell to this routine, but
nay be reid using mutttpte ceils (utth one ltde effect, lie
note belou), For iddttionet information see, **The gIG
Routtntl UiIP_i Manual*', and .the TIL end BIG Miifitenence
Mlnul I iO

MOTE;

Reid.liB Cl||t Reid Block iO to reid the dire in Block It0
mode. Block I/O reads in complete 512.byte blocks on every
reid operation, if the calling routine supl)tles i buffer that
is not i multiple of 512 bytet in tile then some data would be
toll on subsequent reids if ReidBtg serviced the request is
is. For lxlffiptl, if the ct|ltng routine req_.qllted 600 bytes
then Rtid.glock.lO when Clitld would reid two S12.byte b|ocks
(1026 bytes total) and fill the buffer utlh the first 600
bytes, Nouever, on the next ct|l Reid BLock I0 Mould reid the
next two blocks, end the 624 bytIs |ef_ over'from the first call
wou|d never be returned, FOr that tenon Reid.liB rounds
the Itle of the reid request down to I S12.byte _,.Jlttpte.

Reid.Big returns three arguments helldel the data buffer; the
, number of bytes iCtullly tilde the number of bytes |eft to

reid for e channel and the Itlrttni block _r fop the Pied
in the Big file. If the cllltng routine iuppltel l buffer
thlt is I multiple of 512 and no erPorl occur during the rind
then the number of bytes actually reid should be the lira li
the reqUelted number except, If the reed operltlOn encounters
In error the actual number of bytes reid tn Mitt probably be
different from the requelt. If the number of bytes requested
is greater than the number of bytea left to rind then
Reld.Big uiLt only reid whlt'i Left. Therefore, it in normal
for the number of bytes read to be different from the requested
number,

CORPI LER: VAXiVMS FORTRAN

INPUT; buffer.silo • NUn_IP Of bytes to raid
chlnnel - Chlnnl| numi:er ItlOCtltld with the dill
tun . LogiCal Unlt n4,11i3erof the xxxilG fill
new_chin - Indtcltet if ill ire stirring I new channel
than+type - Channel type byte

OUTPUT: buffer " Data buffer reid from the xxxBiO ft|l
bytes left • Number of bytes left to reid for I channel
bytes.reid " Actual number of bytes reid
start block • Starting block number for the reid

The status of the read operation is returned is the function
value.

FUNCTIONS AMD SUBROUTINES REFERENCED

Type Mime

1"4 READ.BLOCK IO
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DataCollectionSystem UtilityLibrary

t

i DATI[t Jlmuery ?, 1988
i

! AUTNOtl8 dontth|n P. kn|pleh
! I;liO |nerlly Nel|uri_nt|, Inc.
I In l_rt Of|
l I/r¢ltl Nlltlonllt L|bor|torillh
! Dtvttion 7!21
I A|buquerque, NM

! CNANO|I! 1. Nllrch 11,i991 • Added the itlrttng brock nUlleer of the
I Current Pied to the ttlit o¢ output plirllmterl,
t 2. 11/11/91 by PCK_ IITD byte count stuff for neu HDtI.OI[I¢:
I 3. 05/2i/92 by PCl¢modtft0tclfor Hunter| Trolly
! 4. 05/06/93 by PCKmodiftN to include Lecroyo
!
!!fl!t!flllf_lllllt!!ilt!ll!llltll!t!ll!!ll!l!ll!!lll!!lltlll!llll!!fltlll!ft!!
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DataCollectionSystem UtilityLibrary

This t| file LOt[UTILITYIREAD.IIIG.HDII.FOR;IO

Sandia National Laboratories Underground Testing
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Data Collection System Utility Library

This || file LO:IUTILiTY]R[AO |LOCK IO.FOR;6

ltttttttttttttttititttttttitttttttttttttttttttitittttttt_ttitttttlttt!tt!tttttt

NAJ4E| Road ltock.lO

FUNC?IONs

COHPILKR: VAXI_I_S FOR?RAN

|NPU?| rob - Rocordt Record Acttvotton Ili|ock (RAD)
i_JffOr.stile . Otnlemtton of IUFPlIR in bytes

OUTPUT: buffer !*| buffer for oleO|

block hum . |totting block nunmer
bytet_reid . ill bytes actuaLLy reid into DUFFER

FUNCTIONS AND SUIROUTIN|S Ri[Fl[tU[lICl[O

Type Ndmw

1"4 SVlililIiAD

PATE; August 12, 1986

AUTHOR: Jonethon P, Anspich
|GiG Energy Neilurenwntt, Inc.
In l_N3ort Of|
|irtdli iltlonl| LiboritOrili
OiVillton 7121

AI I:luq_rque, NM

; !llitl!It !tllil!ll!t!!ltO;itl!_llllft!!lll!!illill!il!lltll!lti!ltiltti t!lllO
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Data Collection System Utility Library

This is fire LD: [UTILITY]READ_DRX 1.FOR;]

!!_!!!!!!!!_!!!!!!_!!f!_!!ff_!f_!_!_!_!!_!f!!!!!!!!!!!!P!!!!P_!_!!!!!!!!!!_!!
!

! NAlqF: Read DRx 1Q
!

! FUNCTION: This routine sends data to a device through a DRx, then reads
! the response from the device back through the DRx into a single
! buffer. The status of the read is returned as the function vatue.
!

= The DRx requires 6 overhead bytes at the front of any buffer
! used with it, so the data actually starts at byte 5.
t
! COMPILER: VAX/VNS FORTRAN

! ARGUNENTS:
I

I Name Access Description

i io charmer Read I/0 charmer of the DRx
! send buffer Read Buffer of data to send to the device
l send-size Read Size of send buffer in bytes
= send timeout Read Nuniber of seconds to wait for the send to comptete
! recv buffer Write Buffer to receive data from the device
= recv size Read Size of receive bufferw

! recv timeout Read Number of seconds to wait for the receive to complete
= recv count Wr_te Number of bytes received from the device
I

! FUNCTIONS AND SUBROUTINES REFERENCED
!

! Type Name Type Name Type Name
i

I 1"6 LIBSFREE EF !'4 LIBSGET_EF 1"6 SYS1r_Iow

! DATE: February 29, 1988
I

! AUTHOR: Jonathan P. Anspach
t EG&G Energy Neasurements, Inc.
! in support of:
! Sandia Nationat Laboratories
! Division 7121
! Albuquerque, NM

!!!!!!l!!!!!!!l!!!!l!!!!!tl_!!!!fl!!!lf!!!_!!!lllllll!ll!l!!ll!!!l!l!l!!ill!!!
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Data Collection System Utility Library

This is file LD:[UTILITY]READ FORMAT.FOR;Ill

t1____t_!_tt__!t_!!tt_!t!!_t_t1_!!!_[t_1_t_
t

! NAME: Read Format
!

FUNCTION: This routine reads a stream format file in order to obtain the I
! following information about the stream:
!

! Frame length in bytes
I Maximum subcommutatton depth of the data
! Channel numbers found in the stream
t
t COHPILER: VAX/VHS FORTRAN

t ARGUMENTS:
I
f Name Access Description
! o°-- .......... . ......

fitename Read Name of file

! max_frame_length
P Read Maximum frame length
! max subcom_depth
! Reed Maximum subcommutation depth
! format Write Channel format
! frame length Write Actual length of frame in bytes
! subcom_depth Write Actual subcommutation depth
!
! FUNCTIONS AND SUBROUTINESREFERENCED
f

f Type Name Type Name Name Name
f

f I*6 CEILING 1"6 CNV CHAR INT FOR$CLOSE FOR$OPEN
f I*4 LIB$FREE LUN I*6 LIB$GET LUN
!
! DATE: December 22, 1988
!
f AUTHOR: Jonathan P. Anspach
! EG&G Energy Neasurements, Inc.
! In support of:
! Sendia National Laboratories
! Division 7121

t Albuquerque, NN
t
!!_!l!!ll!!!_!It!!ll_l!!!!l!l!!!t!!!l_t!ll!!!ll!!!!!l!!!t!!l!!!!!ll!llll!llf!l!

Sandia National Laboratories Underground Testing

H-82



Data Collection System Utility Library

This is file LD: [UT|LITY]READ_PASSWORD.FOR;10

llll!_!!!lllllt!ltllllttlllll!!!!!!l!!!!!!llltlllll!!lllllltllltt_ltilllt!!Itl!

NAME: Read_Password

FUNCTION: This routine prompts for and reads a password. The password is
not echoed on the screen, it is converted to upper case end
returned as the function value.

COMPILER: VAX/VMS FORTRAN

AROUMEMTS:

Name Access Descriptlon
.... ...... ..o. ...... .

prompt Read Prompt string to write to the termlnst

FUNCTIONS AND SUBROUTINES REFERENCED

Tyloe Name Type Name type Name

1"6 ASSIGN CHAN BAD STATUS DEASSIGN CHAN

1"6 SYSSQI_,,/ 1"4 LIBSFREE_EF 1"6 LIBSGET_[F
1"4 STR_LENOTH

DATE: Hay 2, 1989

. AUTHOR: Jonathan P. Anspach
EG&GEnergy Measurements, Inc.

in support of:
Sardis National Laboratories
Division 7121
Albuquerque, NM

_l_lllllllBtllll_!lllt!!Itttll!!i!tl!!!!!Pll_!!!!tl!!ll_ll_tllll!!lllll!l!ttl
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Data Collection System Utility Library

Th4s Js file LD: [UT|LITY]READ_TBL_REC.FOR;28

llIilllllIllIlIltIll)tlllll!lllllllllillllllI!llllI!!!llllllllllllIlllt!l!lltll

NAME: Read.,TblRec.for

FUNCTION: This routine reads a record from atabte. For addttionat

information see, "The TBL Routines Userws ManuaL", and "The
TBL and BIG Routines Maintenance Manual".

COMPILER: VAXlVNS FORTRAN

ARGUMENTS:

Name Access Description
°... ..... ...... ......

tun Read Logtcat unit number of table
rec_name Read Name of record structure to read
rec_index Read Array index if the record is an array element
sub rec Read Sub-record number

byte_array Write Return argument for the record

FUNCTIONS AND SUBROUTINES REFERENCED

Type Name Type Name

1"4 GET_TBL_INFO 1"4 STRt4JPCASE

I)ATE: December 22, 1987
!

AUTHOR: Jonathan P. Anspach
EG&GEnergy Measurements, Inc.

in support of:
sandia National Laboratories
Division 7121
Atbuquerque, NM

I lllIlltI_f!tI11ttltiIIlllI!tlllIIll_lt!!ftl!tllI_IlltlllllItVllIlt!lItlttlIll
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Data Collection System Utility Library

This Is flte LD:[UTILITY]REQUEST.NETWORK LINK.FOR;19

lllllllllt!!llll!ltllltlilltlllltl!tllllllllllitl!lt#lt!ltl!lltllllll#lllll!tl!

NANE: Request Network Link

FUNCTION: open e channel fop Task to Task cotmlJnicattons.

CONPILER: VAXIVNS FORTRAN

ARGUNENTS:

_me Access Description

Drogram read name of the program to open channel with
onltor.atrlng read message to be sent to that program

FUNCT|ONS AND SUBROUTINES REFERENCED

Type Name Type Name Type Name

1"6 LIBSASN WTH MBX 1"4 LIBSFREE_EF 1"4 LIBSGET.EF
LIBSPUT-OUTPUT L!BSSIGNAL NETLINK_EXlT.HANDLER
SEPARATE STR STRIUPCASE 1"4 STR LENOTH

1'4 SYSSOCLEXH 1"4 SYS$QIO_I

DATE: October 19, 1989

AUTHOR: Jonathan P. Anspech
EG&G Energy Neasurements, Inc.

In support of:
Sandta National Laboratories
Division 7121
Albuquerque, NM

ttlllllttlllllttlttltltllllllltltlltllltllt_ltlllllllllillliltttllllttl!Itltl
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Data Collection System Utility Library

This tm fire LD:[UTILITY]SEND NET_RK.SG.FOR;17

Iiii!IIIIIIIIIIIIII!IIIIIIiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!!IIIIIi

NANE: Send Netwonk_Nsg

FUNCTION:

CONPILER: VAX/VMS FORTRAN

AROUNENTS:

Name Access Description

statUs parem read string wlth descriptive Info
opttonat pmram read string with spectf4c info

FUNCTIONS AND SUBROUTINESREFERENCED

Type Name Type Name Type Name

1"4 LIBSANALYZE_SDESC I% LIBSFREE EF 1"4 LIBSGET_EF
LIB$SIGNAL 1"4 STR_LENG_H !'4 SYSI_IO

DATE: October 2], 1989

AUTHOR: Jonathan P, Anspach
EG&GEnergy Neasurementa, Inc.

In SUlX)ortof:
Send4a National Laboratories
D4viaton 7121
Atb_Jcluerque,NN

lllil!lllllfllllllllll!llliilflllllllllll!lllllllllllllllll!ll!tllllilllllllll
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Data Collection System Utility Library

Thli is fits LD:[UTILITY]SEPARATE_STR.FOR;6

IIIIIIIIiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!IIIIIIIIIiii

NAME: Separate Str

FUNCTION: This subroutine decomposesa character itrlng Into aubstrlngs,

COMPILER: VAX/VNSFORTRAN

ARGUMENTS: Itr|ng - READ-String to be examined
dettm|ter - READ-sub-string separator
max subetrs - READ-# number, dimension of iubItrs
subItra - WRITE -array of Iubmtri, note that this

ihoutdbe abte to take the tongest
posstbte substrtng expected.

numsubmtri - WRITE -# of tubrmtrs found

FUNCTIONSANDSUBROUTINESREFERENCED

Type Nam

1"4 STRLENGTH

DATE: October 31, 1989

AUTHOR: JonathanP. Anspach
EG&GEnergy Measurements, Inc.

in supportof:
Ssndts National Laboratories
Division 7121
Atbuquerque, NM

IlfIlllfllllllllfffllffffllllllllffffillllllllllllflilllllllltlllPPllfllltPlI!
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Data Collection System Utility Library

This is ftLe LD:[UTILITY]SET_DRX_FUNC.FOR;3

tttttttttttttttttttttttltttttttttttttttttttlttttt!!ttlttttttlt!tttttttttt!ttttt

NAME: Set DRx Func

FUNCTION: This routine sets the functton btts for e DRx.

COMPILER: VAX/VMSFORTRAN

ARGUMENTS:

Name Access Dncrtptton

(o channel Read DRx I/0 channel number
ful_ct|on mask Read Mask to use tn setting the function bits

FUNCTIONSANDSUBROUTINESREFERENCED

Name Type Name Type Name Type Name

BAD_STATUS 1"4 LIBSFREE.EF 1"4 LIBSGET_EF 1'4 SYSSQIOW

DATE: Februsry 29, 198,8

AUTHOR: Jonathan P. Anspach
EOiG Energy Messurements, Inc.

in support of:
Sandts Nationit Laboratories
Division 7121
ALbuquerque,NM

tlllllllll!+l(llllllltlttllllli(llllltlllllttllll_tlllllllltl)!llllltllllltlll

This is file LD:[UTILITY]STRIP_FILE_NAME.FOR;5

lltltltltllllllltlllltlllll!tlllllllltiitlllltlltlllllllltlllllltllltll

Writtenby W. G. Perkins
Versionof 01/25/91

This Character functionatrlps any node or directoryinformation
and any file extension off the srgument FILE_NAMEand passes the
stripped name back to the caLLer.

INPUT/OUTPUTVARIABLE

CHARACTER*(*) FILE_NAME

FUNCTIONSANDSUBROUTINESREFERENCED

Type Name

1"4 LIB$1NDEX

ltllllllllllttllltlllllllllltlltlllltllltlltllltlllllllllllllllllltllll
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DataCollectionSystem Utility Library

Th4s |S file LD:[UTILITYlSTR LENGTH.FOR;5

Iltilltlllitllttlllttltlltllll_tlt!lllIIll!fttflfl!ffllilftflltffflleftfetllffe

NANE: |tr_Length

F|LENAMEz |tr Length.for

FUNCTION: $tr Length.for finds the unl_ldded Length of a character
string and returns it as the function value. The unpadded
length iS not necessarily the simm as the length returned by
the I_itt-tn Len function.

CONP|LER; VAX/VMS FORTRAN
i

INPUT: string Character string to find the Length of

OUTPUT; Length returned ms the function value

CALLS: Char - Converts an integer to s character

DATE: February 18, 1986

AUTHOR; Jonethan P. Anspach
EG&GEnergy Neesurements, Inc.
In support of:
Ilndtl National Llboratortes
Division 7121
A{Iouquerque,NN

CHECKER:

...................... RECORD OF UPDATE| ....................

ID DATE REASON

I_tlllttlltltltllllttllllttlllltiglltlltff_ltllf!flllffllllllll!ll_lil!lt!l_!!
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Data Collection System Utility Library

This ts file LI)xIUTILITY]llUIiTRING.FOR;3

ltittltlltilltllitllttiltllttlilftiitttit!!_lll!t!illiltitlt!ttiltlt!!iti!tlltt

NAME: Subst r tng

FILENANE: iubstrlng, for

FUNCTION: lutMitrlng returns J lubstring Of s ©hlrlCter itr|rt 0. Its IMtn
rillOrl for lNtSllnCl ti tO do SUblCrtpt checking so thlt tny
St.lblCrtpt VllUlS ¢trl _ usld to l_¢tfy the subttring without
the progrsm blowing _lp.

COMPILERz VAX/VMi FORTRAN

INPUT: end . Ending position in string of tubstrtng
Btlrt • Ittrltrt| position lr_ ttrlrtg Of subttring
string • ¢hlrlCtlr string tO get IUbltrir1| frolll

OUTPUT: The tubttrino |B returned it thl ftjflct|ori VllUl.

CALLltI Len • Returns the length of l string

OATE: Msrch 4, 1986

AUTHOR| Jonlthln P. An|Nob
|G/,G Energy MeelUrlmlntt, inc.
In IuP1:xDrt of|
ttnd|t NlliOnl| LsbOrllortes
Divlllon 7121
A tl:&querclue,NM

CHECKER:

....................... RECORD OF UPDATES ....................

tO DATE REASON

lttlltll!l!lttllittliltill!!Itlllt!lli!t!t!ti!!fflff!ilitit!ffi!i!llllf!f!fi!!
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Data Co!lcction System Utility Library

This le ftLe LOI(UTILITY)TAIILE NOOIFIED.FOR;26
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DataCollectionSystem [Jtility l, ibra_'

This IS file LDxIUtlLiTY|TIL CHANDIR.FOR;t6

, !!t!ttt !fI!_!!!ItI!I!t_!O!!Oi!!!!!t!!oOo!!I!t!!iOtIIttIIt!!!o!Io!IO!IlPo!looooo

NAN|_ lbt ChlnDtr

_UNCTIOg_ Tb| ChtnOtr provides a directory from a table of the chartnels
that awtch i apecifted channel type, The directory tl In the
form of an integer array that contiins channel _rs in the
order they appear in the tebte. The total numer of chirwels
tn the table is alto returned through an it|want. For
IKidttionat information see, "The TAIL| Routines user's Man,jot",
and "The TeL and BIG RouSerS Matnten|nce Guide".

COMPIL|It| ViX/Vlql FOMTiAI

ARGUN|NTI:
tun reid LogiclL unit _r for the c_stred iCF
chin type read T_ of her_ti to Look for
dtr write Arroy of thinners to be returned
dlr sill write dimension of Ol!
_chens write ectu|l # of ©haiti returned

PUNCTIONSAND|UIROUTINKSM|F|R|NCED

Type N_me

|*4 M|AD TItL tl|C

DATEr Jer_lry 15, 19M

AUTHOR: jonathan P. Ansp4ich
|_G |nergy MOesUrmnts, Inc.

In luPoort of:
|irldit li|t_i| LliborlJtortes
Division PI_I
Albuquerque, NM

llllllt Iittlllltt|it tll!llti!!it!Otttlitt!!!!lll!!liti|tlltltl!l!llll!!tllt_ll
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This tS file LDtIUTILITY]TRAN|LATE LC)QICALNAME.F_;9

________ff_ff_ff_ff_f_f!
!

! NAMEt ?rltr_tite.Lolltcit Nime
!

! FUNCTIONs This rc_Jttr_ trsnitetes i to|t©a| _ and returns the
! oqulviter_e strt_ el the furlctton vSriib|l.
!
I COMPILIIR| VAX/VMi FORTRAN
t
i AROUMENTIt
i

! Hem Access Description

I |OlltCIt.nlme Reid LOgtctL _ tO trinlillte
l tlblt nsme Reid lebie to smirch for the toll4cit nile
!
! FUNCTIONSANDIUINOUT|N|I IIEF|RENC|D
!

! Nm Type NIN Type isme

I LIIIIIGNAL i'4 ITR.L|NQTN l*& |Y|$TNNLNN
!

! DATEs Noveot)er 13, 1989
!

! AUTNO#_,' JoM4thsnP, AnsNch
* iG&O lnergy MeilUrilMnt|, 1t5¢.
! in iupport ofl
! lsl_lll NatiOnaL LiborstorteS
, Division 932t
! At_rqL_l, NM
!
l!l!t iillll!tl!|lttit!l!lllt!|llll!t!l!ilil!!tltlf!ltl!filt!l!!lll!!!!lPl!t_tP!
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This ,a fire LD:|UT|LITY|TYPELENGTHoFOR;9

l+lltlt;I;l;;t!!tttt;gi+t;ttlt;tttO;It;;OlO;ttt!l!Ittot;tt;;tlt;t+;t;totott+;+!

NANE: Ty3xt.Lenttth

FUMCTIONI Thtl sut)rout{ne takes a data type spec{/tcstion and returns the
|enllth (in bytes) of the data type. The length ts retur_ as
both e character string end at an _nteQer,

COMPILER: VAM/VM|FONTRAM

AMOUNEM+_L:
Xme Access OamcrtDtton

type Mead Dill type to Ull
{In liP write Length Of the dill IYIN II I ChlrlCter airing
ten Write Lerqlth Of the dill typ41Ii In integer

FUNCTIONSAND IUIMOUTIN|S MEFEMEMC|O

Type Mlml Tyl_e Mime Mime

1*6 CMVCHAEIMT I*6 LIIIIMDEM STMSUPCAI[

DATE: Novlm!ber 4, 1987

AUTHORt Jonathan P, Anlps¢h
EO&GEner|y Menurlmentm, Inc.

in support of:
llr_!i Mit|Onl[ LI_M)PIIOP|ll
Olvlslon ?121
Albuquerquo, MM

I III!!III!!!!!IIIIII!!ii!II!!I!!!I!!!I!IIiiiii!III!!I!III!I!II!Iiii!!I!I+I!!i!

Sandia National Laboratories Underground Testing

H-94



Data Collection System Utility Library

This is file LD:[UTILITY]UNLOCK_RESOURCE.FOR;7

!!!!9!!!!t!!!!t!!_!!l_!!!_!!!!!!!!!!l!!!!_!!!!!!!!!!!!!!!!!!!!!!tt!!!!t!

!C
IC

!C This FUNCTION processes catter requests to release to other users
!C a resource identified by the tD parameter. The ID paramet,r was
!C provided to the caller when the lock was requested from the FUNC-
!C TION LOCK RESOURCE° If more than one lock was requested by the
!C caller, i_ is the catler's responsibility to provide the correct
!C ID for the resource being released.
!C
t FUNCTIONS AND SUBROUTINESREFERENCED

! Type Name

! 1"4 SYSS4)EQ
!
!f!!!l!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!l!!!f!!!!!!!_!!!!f!!

This is file LD:[UTILITY]USR_OPEN_BIG.FOR;1]

!_!p!!!!_!!!!!!!!!!_!!_!!!_!!_!!!_!!!!_!_!!!!!_!!!!!_!!t_!!!!!!!!!!!!_1!!_!!
I

! NANE: Usr_Open_Big

! FUNCTION: Usr_Open_Big is a useropen routine to open a big data
! file. It sets the file to use block lib.
!
! COMPILER: VAX/VNS FORTRAN

w ARGUNENTS: lab File access Block
! tab Record access block
! tun Logical unit number

! FUNCTIONS AND SUBROUTINESREFERENCED
I

! Type Name Type Name Type Name

i 1"4 FORSJIBSET 1"4 SYS$CONNECT 1"4 SYS$CREATE
i !*6 SYS$<)PEN

! DATE: August 4, 1986
!
f AUTHOR: Jonathan P. Anspach
! EG&GEnergy Measurements, Inc.
! In support of:
! Sandia National Laboratories
1 Division 7121
! Albuquerque, NN

ll!!l!ll!!ll!!!!!!!!!!!!!l!!!!!l!ll!!l!lll!!!!!!!lil!!l!llllll!llllllll!ll!ll!l
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This is file LD:[UTILITY]WAIT_EF_C.FOR;5

!lllltllllllltllllll!!_llll!!llillill!!!ttll!t!!!l!l!!ll!llltlllltillll!t!ttlll

NAME: Wait EFc

FILENAME: Wait_EF_c.for

FUNCTION: Wstt_EF_c waits for an event flag to be set, then clears the
flag and returns control to the calling routine.

COMPILER: VAX/VI4S FORTRAN

INPUT: event_flag - Event flag number to use

OUTPUT: None

CALLS: Bad Status - Reports a bad return status from a system call
Sys$Ctref Clears an event flag
Sys$Wattfr - Waits for a single event flag

DATE: May 50_ 1986

AUTHOR: Jonathan P. knspach
EG&GEnergy Measurements, Inc.
In support of:
Sandia National Laboratories
Division 7121
AlbuquerQue, NM

CHECKER:

...................... RECORD OF UPDATES ....................

ID DATE REASON
... ...°.° ....... ......................-......... .... ............. ...... ..

91111tllltllttlllltllllllllfll!!!!lll!!!lllltltllllllllllllllllllllillllllllll
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This is file LD:[UTILITY]WRITE_BIG.FOR;26

Illl!!ll!lltl!tl!llllll!!illl!!_tiltl!!t!lilll!lltllll!!lt_!li!lttllt!!!Iltlt!!

NAME: Write_Big

FUNCTION: This routine writes data out to a big data file. If this is the

first call for a particular channel it writes the channel header
before writing any data. Write Big also updates the
start_block and byte_count fields in the file header. The data
for a channel nee(;#not all be written out in one call, but may
be split into multiple k_Jffers and sent to Write Big with
multiple calls (with one restriction, see note below). For
additional information see, "The BIG Routines user's manual",
and "The TBL and BIG Routines Maintenance Manual".

NOTE:

Write_Big calls Write.Block_lO to write the data in Block 1/0
nxx_e. Block l/O writes out . '_te 512-byte blocks on every
write operation. If the buffe_ contains 200 bytes of data
then Write Block lO wilt write 200 bytes of data
followed by ]12 bytes of garbage. , r that reason the nunber of
bytes in the input buffer to this routine should always be a
multiple of 512, unless it is the last buffer for the channel.

COMPILER: VAX/Vl_S FORTRAN

INPUT: buffer Data buffer to write to the big file
buffe size Size of buffer in bytes
channeT - Channel hunt)at associated with the data
chan_hdr - Channel header
lun - Logical unit nunt}er of the big file
new chan - Indicates if we are starting a new channel
chan_type Channel type

OUTPUT: bytes_written Nunt)er of bytes actually written to the file

The status of the write operation is returned as the function
value.

FUNCTIONS AND SUBROUTINES REFERENCED

Type Name

1"4 WRITE_BLOCK 10

DATE: January 7, 1988

AUTHOR: Jonathan P. Anspach
EG&G Energy Measurements, Inc.

In support of:
Sandia National Laboratories
Division 7121
Alb_Jquerque, NM

MODIFIED: 11/11/91 by PCK to allow for the new RTD header desc.
05/21/92 by PCK to prepare for HUnters Trophy, and delete

LeCroy68_30 references
05106193 by PCK to add LeCroy 7200s

! !!l!t!t!!il_llli!ttllt_!itltlll!!lll!!t!_!llt!!itff!llf!_fllT!!!II_ll!_f!!!l_
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This is file LD: [UTILITY]WRITE_BIG_2.FOR;8

litlllllllllltllllllllllllilllltltlll!lltfllll!tlllllllllllllllll!lltllll!lll!t

NAME: Write_Big_2

FUNCTION: This routine writes data out to a big data file. Write_Big_2
also updates the start_block and byte_count fields in the file
header. The data for a channel need not all be written out in
one call, but may be split into multiple buffers and sent to
Write_Big_2 with multiple celts (with one restriction, see
note below). For additional information see, "The BIG
Routines User's Manual", and "The TBL and BIG Routines
Maintenance Manual".

NOTE:
WriteBtg_2 carts Write_Btock_lO to write the data in BLock 1/o
mode, BLock i/0 writes out complete 512-byte blocks on every
write operation. If the buffer only contains 200 bytes of data
then Write BLock IO wttt write out the 200 bytes of data
followed by ]12 bytes of garbage. For that reason the nunt)er of
bytes in the input buffer to this routine should always be a
multiple of 512, unless it is the last buffer for the channel.

COMPILER: VAX/VMSFORTRAN

INPUT: tun read logical unit nunt)er of the BIG file
channel read Channel # associated with the data
new chan read Indicates if we are starting a new chan
buffer read Buffer to write to the BIG file
buffer size read Size of BUFFER

OUTPUT: byteswritten write # bytes actually write to the BIG file

FUNCTIONSANDSUBROUTINESREFERENCED

Type Name

1"4 WRITE BLOCK_IO

DATE: January 7, 1988

AUTHOR: Jonathan P. Anspach
EG&GEnergy Measurements, Inc.

In support of:
Sandia National Laboratories
Division 7121
Albuquerque, NM

i llll!!!!!l!!tllllllttlllt_!l!lltlllll!tlll!llllll!!!!!!!!tll!!_tlllll!!!lllll
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This tS file LD:tUTILITYlWRITE_BIG_HDR.FOR;15

tlllllllllllt!tlf!!ll!l!!!!lllltlll!!!!!I!llllllttllllltltllllllltllllllllll!!i
i

NAME: Write_Big_Hdr

FUNCTION: Writes the BIO f+te header, described In
INCLUDESINCLUDE:BIG STRUCTS.DEF. For aclclitionat 4nformatlon
see, "The BIG routines User's Manual", and "The TBL and BIG
Routines Maintenance Manua|".

COMPILER: VAX/VMS FORTRAN

INPUT: tun read BIO flte toglcat unit n_r
channel read Channet number

chan.type read Type of channet
chan_hdr read a record passed as a byte array

OUTPUT: The funct|on name returns the status of the operation

FUNCTIONS AND SUBROUTINESREFERENCED

TyPe Name

1"4 WRITE BLOCK_IO

DATE: January 7, 1988

AUTHOR: Jonathan P. Anspach
EG&G Energy Heasurements, Inc.

In support of:
Sandis Nationst Laboratories
Division 7121
ktbuquerque, NH

NOOIFIED: 11/11/91 by PCK to add the RTD header desc stuff
05/21/92 by PCK to Drepare for Hunters Trophy and

detete LeCroy 6880 references
05/06/9] by PCK added LeCroy 7200

lllltlitlt_lllltlllllllll!!llllllll!!llltllllllll!!!!!lllflllllllflllllllfflfl
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This ts file LD:tUTILITY]WRITE BLOCKIO.FOR;6

Illtitlllllltlllilllll!!llltllitlillllllltlltlllltlllllilllllltllltltitllillltl

NAME: Wrtte_Btock_lO

FUNCTION:

CONPILER: VAX/VMSFORTRAN

iNPUT: tab read Record access block
buffer_size read size of BUFFERtn bytes
buffer read The byte array to write

OUTPUT= btock_num write Where to start writing
bytes wrttten write # bytes written

FUNCTIONSANDSUBROUTINESREFERENCED

Type Name

1"4 SYSSWRITE

DATE: August 12, 1986

AUTHOR: Jonathan P. Anspach
EG&GEnergy Measurements, Inc.
In support of:
Sandta National Laboratories
Division 7121
Albuquerque,NM

Iili!I!!!111t!!111111111!!t11111t!1111111111111111111t111111111t!t!II!!I111111
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Thls Is fl te LD:[UTILITY]WRITE FORTRAN_ERR.FOR;6

tt!!!!!1t!111t1111111111111111111111tlii!1111111111t!111111111111111tlli!111111

NAME: WrtteFORTRAN_Err

FUNCTION: Thts routine wrttes e text message that corresponds to a
supplied FORTRANrun-tlme error nu._r. These messages ere
from Chapter 5 of the Fortran User's Manual.

COMPILER: VAX/V14SFORTRAN

ARGUMENTS:

Name Access Description

error_num Read FORTRANerror number
tun Read Logical unit number to write to

DATE: December22, 1987

AUTHOR: Jonathan P. Anspech
EG&GEnergy Measurements, Inc.

in support of:
Sardis Nattonat Laboratories
Division 7121
Albuquerque,NM

tlttl!ltltlilllllllltlllltltlllllllllllllllltltllllllllllltlllllll!lllllltlll!
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APPENDIX I
FILE READ ROUTINES

i.I INTRODUCTION

Any programmerwriting a program that uses ()rcreates files will want to know what is in
the file _ing createdor used, Dt_s it have the correct information? Is it in the correct
format? To add_ss these problems, and because the files createdor used by the Nevada
Test Site (NTS) instrumentationSystem are nicely packagedwith recordsand structures,
three programs TABLEREAD, BIGREAD, and CtlNREAD were written, These programs
download the three basic kinds of files used at NTS, the InstrumentControlFiles (ICF)
formerly called "FABLES,the BIG file, and the CHN file respectively, These files are
described in Appendices A, C, and D respectively.

The source for all three programsare in the directory REPAIR$1NCLUDE.They depend
heavily on the subprogramsthatdump the variousrecordsused in the NTS Instrumentation
System, These subprogramsare in this same directoryand are in the library
REPAIRSHBRARY:DUMP,OLB, where the two Iogicalsare defined:

$ DEFINE REPAIR$1NCLUDELD:IREPAIR](or wherever_ourcesare maintained)

and

$ DEFINE REPAIR$LIBRARYLD:[REPAIR](or wherever the library is maintained),

The glue that makes the various xxxREAD routineswork is the ability ot'th_ program
DUMPPREP to create an "almost readyto compile" subprogramfi_ra supplied structure, It
removes most of the drudgery of creatingthe I/O list, and the correspondingFORMAT,
Some information on that programis includedin Section 1,5,
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1.2 TABLEREAD

TABI,EREAD is used to verify the values tn an ICF, It determinesthe kind of ICF and its
internalstructure, It is useful to help ex_rimenters confirm that their latest changes were
(or were not) in the most recent edition of the ICF, TABLEREAD is a place to look to rind
out how to use the ICF Utility Routines, Appendix B.

TABLEREADwas given its name when there were table files, whichare now called
InstrumentControl Files (ICF). ICFs were originallycalled tables, hut this caused too much
confusion with INGRESdatabase tables, TABLEREAD runs interactivcly; it allows the user
to view the general records in an ICF as well as the header records for a lew channels, It
also allows the user to create an ASCII file dump of an entire ICF (BE AWARETHAT TilE
FILE CREATED CAN BE LARGE), ICFs are describedin Appendix A,

1.2.I UsingTABLEREAD

TABLEREAD is invokedas follows:

$ RUN LD:IREPAIRITABL,EREAD,

If the user is going to use the program frequently, thenit is necessaryto define a symbol in
LOGIN,COM such as:

$ TREAD = = "RUN LD:[REPAIRITABLEREAD"

to make it easy to use,

TABLEREAD generates two output files, TABLE,LIS, which is an ASCII file duplicating
the temdnal output, and TABLEREAD,LOG, which is an execution and error log file. 'l'h¢
use of'the word "table" should be understood to mean ICF, TABLEREADdoes not modify
the ICF, indeedthe ICF is OPENed READONLY, There are no "privileged" users such as
exist in CHNREAD.

Sandia National l_bomtories Underground Testing
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TABLEREAD first requests the pathand ICF name, The ICF name is thenexamined to see
if it is a simulationICI., it is owned READONLY using OPEN_F l., and the "hidden
recordSTRUCT DESC is dumped,

If the file contains simulationinformation,it is dumped to both the screen and TABLL,I.IS,
The programthen closes the ICF and terminates,

If the file is not a SIMWORKICF, TABLEREADhas significantlymore work to do, It
dumps to the screen and to TABLE,LIS all recordswith a recordtype less thanor equal to
19, This will _ all nontnstrumentorientedrecords,

Then the user is asked if he wants to dumpall channelsor individualchannels, If all
channels are chosen, the remainderof the file is dumped, hut only to TABLE,LIS, If
individualchannelsare desired, the channel numbcris requested, in tv,:talif the ICF is a
SANDUS or ACE ICF, in decimal otherwise. When this is finished, the program closes the
files, and exits, Whenthe ICF is for RTDs, the user must _ aware that there is
both a device and a channel, A requestfi)ra dumpof a channelwill get the device
description record and all the channeland sul',channeldescriptionrect)rds, A request fo='a
dumpof all channels will result in the device recordappearingonce fl)rthe device itself and
once for each channelon thatdevice,

1.2.2 TABLEREAD Maintenance Aids

TABI.EREAD,COM will compile and link two executableversions of TABLEREAD,
TABLEREAD,EXE, and TABLE DEBUG,EXE, It requires both DUMP,OLB, and
UTILITY,OLB, [ITILITY.OLB is maintained in UTILITY$1NCI,UDE,which is defined as'

-4 • i$ DLFINE UTILITY$1NCIAIDI:_LD IUTIIATYI (or wherever the libraryis
maintained)

The st urce code for TABLEREAD is in TABLEREAD,FOR; it ".... 's ') , const, ts of the following
subprograms:

(1) TABLEREAD - The main program where most of the logic occurs. Called routines
are fairly simple and small.
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(2) CLOSE LL NS Closes the Iogfile.

(3) SETUP - ()pens a named file on the logical unit supplied.

' ., ' S 'S(4) GEl" TABLE NAME Gets the name of the ICF and determine, if it n. a simulation
iCF,

(5) INQUiRECHANNELMODE -Determineswhethertodump individualchannelsor
allchannels,

(6) GET CIIANNEL INFO -Dete_inesthetypeofchannelanddumpsallposslblc
recordsforthatchannel,Thisisa nontrivialprogram.

(7) FOUND -WrhtesexecutioninformationanderrorstoTABI.EREAD,Io.OG,

1.3 BIGREAD

BIGREAD runs interactiv_lyand allows the user to view the contents of a BIG file at his
terminal, and in more detail from a file thatcapturesthe entire session. A BIG file is
describedelsewhereintheAppendixC,

BIGREAD isusedtoverifytheelementsofachannelheadergoingintoANALYZE, or
PROCESS. Itisusedinfrequentlytolookatachannel'sdata.Becauseofitslessfrequent
use,ascomparedwithCHNREAD, itisnotasfullydevelopedastheotherfilereading

) 'routines.Itisa goodplacetolookforexamples,;fhow tousetheBIG fileutilityr_urines
describedinAppendixE.

1,3.1 Using BIGREAD

BIGREAD is invoked as follows:

$ RUN I,D'[_PAIRIBIGREAD,
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If the user creates a symbol in LOGIN.COM such as:

$ BREAD = = "RUN LD'[REPAIR]BIGREAD",

then it will always be easy to use when needed.

BIGREAD requests a full name of the BIG file to be examined, and then asks whether the
user wishes to look at single channels within the file or at the file as a whole. There is
currently only one option, and that is to look at single channels. The ability to examine the
file as a whole has not been implemented. If this is a problem, consider the use of the VAX
system utility DUMP.

After the required "Y" response, a selected part of the information in the
BIG FILE HDR DESC record is shown, including the channel number/primary type pairs
for all channels in this BIG file. When a valid channel number is given, the contents of the
record /xxx_HDR_DESC/ is dumped, where "xxx" is the digitizer name. It is important to
use the screen lock key here, because this record is dumped without pause. Remember that a
copy of this session is being created in BIGREAD.LOG, an ASCII file.

The user is next asked whether to dump channel data. "Y" or "N" are the allowed
responses. If the response is "N", then a new channel number is requested. If you response
is "Y", then the format of the data dump must be entered. Choices here are BYTE or
WORD. Either choice will then present the user with v,lower and upper record number
bound based on the number of data bytes for this channel. The user may a:k to see any
record in this inclusive range, and to look at records in this range in any order, as often as
desired. Exit by a_!:i.ngfor an invalid record number (0 is a good choice).

The user may examine as many valid channels as desired and, at any point, may start
working with a new BIG file.

1.3.2 BIGREAD Maintenance Aids

BIGLIB.COM is a command procedure that will compile a source program and insert/replace
its object in the library file BIGREAD.OLB.
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BIGREAD.COM is a command procedure that uses BIGLIB.COM and then creates the two
executable files BIGREAD.EXE, and BIGDBG.EXE (a debug version of BIGREAD.EXE).

It requires one parameter, the name of the source file (no extension please), or the word
NONE, indicating that only the link is to occur,

BIG COMPILE ALL.COM is a command procedure that totally recreates the executable
files_ It deletesthe existing BIGREAD.OLB and creates a new one, It then compile all files
of the form *BIG*.FOR, inserting the object into the new library, and finally does the links.
It is useful when a major change has occurred.

The source code is in REPAIR$LIBRARY, and all file names have BIG in them. Note that

the file names may have BIG in them, but the subprograms contained therein may not.

(1) BIGREAD - This is the main program, serving primarily as a driver calling the
various modules as required. It does contain most of the necessary logic.

(2) FOUND - Writes messages to the file BIGREAD.LOG about the session, with tile
date/time stamp and the creation date of the executable used. Other messages appear
as required, interspersed with the record dumps.

(3) FILE_RECORD - Is currently a do nothing routine, intended to dump the BIG file as
a file. I have never implemented it, but the idea is there. The source file is named
BIG FILE RECORD.FORw

(4) PAUSE - Is used when dumping data to allow the user to scan the screen before it
moves on. Hit any key to continue. The source file is named BIG_PAUSE.FOR.

(5) RDR- Is a function that reads 512 bytes (a VAX page) from a file. It is used _vhen
dumping data blocks. The source file is named BIG RDR.FOR.

(6) DISPLAY_CHAN_DATA - Determines whether to display the channel data as 1"2
words or bytes and call the appropriate subprogram. The source file is
DISPLAY BIG CHAN DATA.FOR.
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(7) DISPLAY_CHAN_HEADER - Determines the file type and calls the subprograms
necessary to dump the header. The source file is
DISPLAY BIG CHAN HEADER.FOR.

(8) DISPLAY_OCTAL_BYTE - Dumps 512 byte blocks in octal byte format. The
source file is DISPLAY BIG OCTAL, FOR.

(9) DISPLAY_OCTALWORD - Dumps 512 byte blocks in octal word format, The
source file is DISPLAY BIG OCTAL.FOR.

(10) INQUIRE_INTENT - Inquires whether the user wants to look at the BIG file as a
whole (currently not allowed) or at single channels within the file.

(11) WHICH BIGFILE - Gets the BIG file's full filename from the user. The source fileM

is WHICH BIG FILE.FOR.

(i2) WRITE CHANNELS - Puts the channel number/primary channel type pairs on the
screen as a set of valid choices. The source file is WRITE BIG CHANNELS.FOR.

(13) CHOSE_CHANNEL - Prompts the user for the channel to be dumped. The source
file is CHOSE BIG CHANNEL.FOR.

w

(14) WRITE BIG HEADER - Writes to the screen a synopsis of the information in the
BIG file header. The complete record is dumped into the file BIGREAD,LOG.

1.4 CHNREAD

CHNREAD runs interactively and allows the user to view the contents of a CHN file at his
terminal, and in more detail from a file that captures the entire session. A CHN file is
described in Appendix D.
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CHNREAD creates two output files, CHNREAD.LOG, in which information on the progress
of the session is maintained, and READOUT.LIS, which contains all the information
requested by the user. Some few people are "privileged" users, that is, their usernames are
known to CHNREAD. The program will allow "privileged" users to change CHN files,
provided they own the file being changed.

1.4.1 Using CHNREAD

CHNREAD is invoked as follows:

$ RUN LD:[REPAIRICHNREAD.

If the user creates a symbol in LOGIN.COM such as:

$ HREAD == "RUN LD:[REPAIRICHNREAD",

then it will always be easy to use when needed.

CHNREAD requests the directory_name and then the filename. Frequently, the user will
want to look at several CHN files from the same directory.

If, and only if, the user is a "privileged" user, the program will ask whether to open the file
READONLY, The normal response is "Y". If however, the user intends to modify the file,
it is necessary to answer "N". Modifications are made into the existing file, not to a new
file, hence CHNREAD will only allow users who have WRITE access to the current
directory and permission to write the CHN file to work with the file. Always make
modifications to a copy of the original, not to the original file. CHNREAD will change the
variable CHN DATE to the current date-time if any modifications are made.

The users is then asked about each record in the order that they appear in the header. A "Y"
response will cause the record to be dumped to the screen and to the file READOUT.LIS.
Any other response will bypass that record.
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At this point the user is then presented with a menu with a number of choices:

(1) Examine the data records in random order.
(2) Add a word to a data record. (Requires special privilege)
(3) Delete a word from a data record. (Requires special privilege)
(4) Modify a word in a data record. (Requires special privilege)
(5) Search for a pattern in a sequence of records.
(8) Modify the channel header. (Not seen, and requires special privilege)
(9) Terminate the use of this file (and go get another one).
(Quit) Exit this program.

Note: Options 6 and 7 currently are not active or available.

Having read the CHN file header, CHNREAD computes the number of data blocks in the
record. Option 1 allows the user to look at any record within that range as often as
necessary, and in any order. To exit from this option, the user enters a record number
outside the range allowed (0 is a good value to use).

Options 2,3, and 4 require that the user be a "privileged" user, one known to CHNREAD.
Options 2,3, and 4, all use the mechanics of option 1; that is, the user finds the record to be
modified using the logic of option 1, and, when it is found, exits with an out-of-range record
number. With the desired record in core, the user proceeds with the change. Note that
because the records are exactly one block long, adding or deleting a word causes changes to
be made in all subsequent records. Also note that since a 7912 record is in multiples of 512
words, CHNREAD will not allow additions or deletions in 7912 records.

Option 5 conducts a search through a range of records for a given pattern. It finds all
occurrences of the pattern and gives the record number and byte position in that record of the
occurrence and the number of words since the last occurrence or the beginning of the search.

If the user is a privileged user, Option 8, an inplace replaces, is available, but is not shown
as an option. It requires a specialized knowledge of the CHN header structures. The
routines that make the modifications know about the structure and have a dictionary of

allowed changes. It is easy to add a new structure element to the dictionary. Significant
changes in a structure may require me, ':-,ations in this area of the CHNREAD source.
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Option 9 allows the user to go back for another CHN file, where "BACK" allows the entry
of a new pathname.

QUIT does just that.

The user can look for a specific item on the terminal screen, but the file READOUT.LIS is
always created and will permit browsing, using an editor.

1.4.2 CHNREAD Maintenance Aids

CHNLIB.COM will compile and insert into CHNREAD.OLB the source file named as the
parameter.

CHNREAD,COM requires one parameter, either the name of the module to be compiled or
the word "NONE", requesting only a link. If a module is named as the parameter, that
module is compiled and added to CHNREAD,OLB. In either case, a link is attempted.
CHNREAD.COM uses CHNLIB.COM to compile the module named as the parameter,
PRELEWD,OLB, DUMP,OLB, and UTILITY.OLB must be supplied as libraries. The two
executable files created are CHNREAD.EXE and CHNDBG.EXE,

The source code for CHNREAD is contained in two modules, CHNREAD,FOR and
MODIFY.FOR, CHNREAD,FOR contains the following subprograms'

(1) CHNREAD - This is the main program, serves primarily as a driver, calling the
various needed subprograms.

(2) CHANGE_HEADER - This is the driver subprogram for CHN file header
modification. It checks on the validity of the user, and then determines the type of
CHN file, Makes all the calls to the appropriate modify routines.

(3) CRU3H WORD - Removes one word from the nth position in an array, then moves
the rerr:aining words down one position leaving the last word empty.

(4) DECIDE - Writes the user options to the screen and waits for a valid answer.
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(5) DELETEWORD - Deletes one word from a record, then modifies all remaining
records, the internal word count, and possibly the internal number of records, to
reflect this change.

(6) DISPLAY OCTAL_WORD - Writes an octal dump of a record to the screen, and tom

READOUT.LIS,

(7) EXPAND_WORD - Starts in the nth position of an array and moves all remaining
words one position higher, thus opening a hole at that position,

(8) INSERT WORD - Uses EXPAND WORD to insert a word into a record, thenu

rrtodifies all remaining records, the internal word count, and possibly the internal
record count to reflect this change.

(9) PATSRCH - Looks for a pattern in a range of data records.

(i0) PUSH_WORD - Puts an INTEGER*2 word in the nth position of an array.

(11) READ DATA - Reads random access data records from a file.

(12) DELETE - Delete the nth word/byte from an array, using DELETE_WORD or
DELETE BYTE.

(13) INSERT - Inserts a word/byte in the nth position of an array using INSERT_WORD
or INSERT BYTE.

(14) PUSH - Replaces a word/byte in the nth position of an array using PUSH_WORD or
PUSH BYTE.

m

(15) HEADER_DISPLAY - Bootstraps the CHN header into memory and determines the
number of data blocks in the record.

(16) ONEARG - A generic call to the DUMP_* subprograms.

(17) TWOARG - A generic call to the DUMPI_* subprograms.
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(18) DUMP IT_ALL - Supervisor for the CHN file header dumps.

(19) WRR - Writes a record into a random access file.

(20) OPER - Determines the user's name and, if the file requested exists, opens it.

(21) WATCH IT - if the file was modified, the variable CHN DATE is modified to tell
the user that the file has been changed.

(22) OBTAIN - Determines the name of the file the user wants to examine.

(23) FOUND - Logs information and errors to the LOG file.

(24) CHECK_USER - Checks the user's name against a list of "privileged" users allowed
to modify CHN files.

The source file MODIFY.FOR contains the following subprograms (to better understand the
name pan of MOD_name, please see the file CttN_HEADER.DEF):

(1) MOD GC - Modifies the GENERAL CHAN structure.

(2) MOD G - Modifies the GEN DESC structure.

(3) FETCH_CHAR_VAR - Obtains a new character value to replace an existing header
record character value.

(4) FETCH_INT_VAR - Obtains a new integer value to replace an existing header record
integer value.

(5) FETCH_REALA VAR - Obtains a new REAL*4 value to replace an existing header
record real value.

(6) FETCH_REAL8 VAR - Obtains a new REAL*8 value to replace an existing header
record real value,
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(7) FETCH_LOG_VAR .. Obtains a new logical value to replace an existing header
record logical value,

(8) MOD SA - Modifies the S ALOG CHAN DESC structure,

(9) MOD_SAC - Modifies the CAL_S_ALOG structure.

(10) MOD T - Modifies the T7912 CHAN DESC structure.

(11) MOD TC - Modifies the CAI. 7912 structure,

(12) MOD C - Modifies the T7103 CHAN DESC structure,

(13) MOD_CC - Modifies the CAL T7103 structure'_\

(14) MOD_TS Modifies the T7912_SUB DESC structure,

(15) MOD_CS - Modifies the T7912 SUB DESC structure.

(16) MOD_SDS - Modifies the S_DIG SUB_DESC structure.

(i7) MOD_R- Modifies the RTD DEV_DESC structure,

(18) MOD RC - Modifies the RTD CHAN DESC structure.

(19) MOD_RES - Modifies the RTD_EXP SUB_DESC structure.

(20) MOD RLS - Modifies the RTD..LC_SUB DESC structure.

(21) MOD_RCS - Modifies the RTD CC_SUB DESC structure.

(22) MOD R CAL - Modifies the CAL_RTD structure,

(23) MOD L- Modifies the LEC_DEV_DESC structure,m
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(24) MOD LC-Modifies the LEC CHAN DESC structure.

(25) MOD_LES - Modifies the LEC_EXP SUB DESC structure.

(26) MOD_LLS - Modifies the LEC I.,C SUB DESC structure.

(27) MOD_LCS - Modifies the LEC_CC_SUB DESC structure.

(28) MOD L CAL - Modifies the CAL LEC structure.

!.5 DUMPPREP

To create the DUMP... subprograms for all of the possible records, DUMPPREP reads a
user specified structure description file (they usually have a .DEF extension), and generates a
FORTRAN source code subprogram to write the contents of each STRL.CTURE..END
STRUCTURE" pair found.

DUMPPREP is one source module DUMPPREP,FOR that, when compiled, should be
LINKed with the UTILITY.OLB, The main subprogram, DECOMPOSE LINE, has uses in
other areas, see CREATE TBL,FOR in LD:[TOOLSI.

DUMPPREP will only accept files with a very specific format; it produces source code that
the user needs to examine carefully. It marks areas of possible trouble with "*****" starting
in column 1. The format is specified in the beginning of the structure file
TABLE STRUCTS.DEF,

Consider the following two structures, which conform to the rules described in
TABLE STRUCTS.DEF

structure /test subl/

integer*4 a
real*4 b
character*8 c

logical*4 d
integer*4 aa(3)
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real*4bb(3)
character*8cc(3)
logical*4dd(3)
integer*4aaa(3,3)
reai*4bbb(3,3)
character*8ccc(3,3)
logical*4ddd(3,3,3)

end structure

structure/test/
integer*2e
byte f
byte g
integer*4 %fill

' real*4 dummy
record/test subl / tl

end structure

When run against DUMPPREP, they producethe following output:

subroutine dumpi TEST SUB1 (index, iunit, sir)
include 'include_includezbig structs.def/nolist'
include 'include$1nclude :chn_header. def/nolist'

record / TEST_SUB1 /sir
write(iunit, 9000) index, str. last edlt
Write (iunit, 9001)

1 STR .A,
2 STR, B,
3 STR. C,
4 STR. D,

*****5 {STR.AA(i) ,i-1,3) ,

*****6 (STR.BB (i),i.1, 3),
*****7 (STR.CC (i,

*****8 (STR.DD(i) ,i-1,3) ,
*****9 (STR.AAA(i),i-I,3,3)

write (iunit, 9002)
*****i (STR.BBB(i),iml,3,3),
*****2 (STR.CCC(i) ,,
*****3 (STR,DDD (i) ,i-i, 3,3,3)

return

9000 format(' This is a dump of the structure / TEST SUB1 /' /

Sandia National Laboratories Underground Testing

1-17



DataCollection System File Read Routines

1 ' with index ',i2,' which was last edited on ,,e,,.) 9001 format(
i ' A ,18/
2 ° B ,IPE15,8/

3 ' C ,A/
4 ' D ,L0/

*****5 ' AA(i) ,i-l, 3) ,IO/
*****6 ' BB(i),iu1,3) ,lPE15.8/
*****7 ' CC(i ,A/

*****8 ' DD(i),i-l,3) ,LS/
*****9 ' AAA(i) ,i-i,3,3) ',18/)
9002 format (

****'i ' BBB(i),i-I,3,3) ',IPEI5,8/
****'2 ' CCC(i), ',AI
*****3 ' DDD(i) ,i-1,3,3,3) ',LS/)

and

and

subroutine dump TEST (iunit,str)
include 'include$1ncludelbig structs.def/nolist'
include 'include$include;chn heeder.dsf/nollst'
record / TEST /err

write(iunit,9000) err.last edit
write (iunit, 9001)

1 STR. E,
2 STR, F,
3 STR, G,
4 STR. DUMMY,

*****5 TEST SUB

return

9000 format(' This is a dump Of the structure / TEST /' /
1 ' which was last edited on ',a, °, ')

9001 format (
1 ' E ',I8/
2 ' F ',I8/
3 ' G ', I8/
4 ' DUMMY ',lPE15.8/

*****5 ' SUB 'CALL DUMP )

end

In both subprograms the record's structure is assumed to be defined in either
TABLE STRUCTS.DEF, or CHN HEADER,DEF, If this is not the case, then the list of
"include'-'files must be modified, DUMPPREP assumes that there is a variable
"LASTEDIT", which may not be true, especially for structures defined in
BIG STRUCTS.DEF.

m
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