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1. INTRODUCTION 

The Central Data Processicg Systen (C3PS) is the Central Integration 
Facility which transfom.: the raw data collected at remote sites into 
performance evaluation inf ormatian for asiessing the perf onnance 'of 
solar heating and cooling systcnis. 

This CDPS Software Performance Specification (CSPS) provides the medium 
for baselining the overall software system requirements. After baselining, 
the software requirements will be pl3ced under change configuration control 
and can be changed only through forxal change procedures established by 
the Marshall Space Flizht Center (YSFC). Through this procedure, the 
document will remain current with the requirements/capabilities of the 
CDPS software throughout the contractual period. 

* 
The objective of this document is to establish the requiremenrs which 
must be satisfied by the CDPS softuare. A11 descriptions of and references 
to the CDPS hardware configuration are only to facilitate explanation of 
the software rcquirenents and not to control the configuration of the 
hardware. The CDPS hardware is controlled by IBH and is used for support 
of multiple contract programs. To support this varying utilization 
environment, IB>1 must maintain the flexibility to modify the configuration 
as required. Because of this flexiSility requirement, the CDPS hardware 
configuration may vary during the perfomance of the SINS contract, but 
the capability to satisfy all SI3S processing requirements contained 
within the CDPS Hardware Performance Specification will be maintained. 
This documexlt will not be updatcd to reflect changes in the detailed 
CDPS hardware configuration which do not affect CDPS software requirements. 

The programming standards to be used in dev.elopment, documentation and 
maintenance of the software are discussea in Appendix A. In addition, 
the CDPS operations approach in support of daily data collection and 
.processing is discussed in Appendix B. 



1.1. CDPS .ROLE IN SOLAR HEATING kW COOLING PROGRAM 

The CDPS, 1ocated.at IBM's FSD facility in Huntsville, Alabama, 
provides the resources required to assess the performance of solar 
heating and cooling system installed .at 60 'rernote sites. These: 
remote sites consist of residential, commercial, government, and 
educational types of buildicgs, and the soiar heating and cooling 
sya tema can be hot-*dater, space heating, cooling, and combinations 
thereof. The instr~=entation data associated with these system s 

vary according to the application and aust be collected, processe. 
and presented in a: f o m  which supports conti2uity or' performance 
evaluation across all applications. In addition, data must be . (. 

maintained for historical purposes and for detailed analysis. C 

In supporting the overall program objectives, the CDPS satisfies the 
following functional requirements: 

Data Cpllection - The CDPS daily collects instrunentation data - .  . 
from all rezuote sites via standard voice-g'rade lZOO Baud teiephone 
lines. In addition, non-instru~entation data available from >iSFC, 
ERDA, HUD, etc., which is needed in performing overall system 

- evaluation, is.collected via manual means. 

Data Processinq - The CDPS accepts raw data, as collected by the 
data collection function, and perfoms the data processing 
func'tions required to transfor; the raw data into processed . . .. 
Lnformation for use in system evaluation/analysis activities. The 1 

CDPS also provides the resources to naintain a ?erforinance 
evaluation data base, containing both rav data and processed 
infornation, for use in support of perfomance analysts. 

I 
Data Archivinx - To provide capability for detailed analyses of I 

systes perforzance and to maintain data for historical purposes, ! 
the CRPS provides the capabilities to axhive data collected and 
processed duricg the program. Both raw data and processed data is 
retained on magnetic tape, and rornal reports are archived. in a ; % 

library .. I 

Data Distribution - In addition to collection, processing, and , 
I - 
'a 

archivicg of data, the C3PS provides the essential function of j 
distributlng'thc data to the appropriate organizations. 5 

Distribution is in the form of printed reports, data plots, and i 
i 

magnetic 'tapes. i 

i 
Systeas Analysis Sizulation - An essential capability in I 

i 

'4saessing the periornance or solar heating and coolicg systeas is ! 
the ability to predict perfomance for correlation with ; 

5 
operational perfomance. The C3PS provides the resources needed 
in aupport of this sinuLation activity and provides capabilities 

I 
for automated correlation of predicted and actual performance. i 

P " 



As shown in .Figure 1, the CDPS consists of three major elements - 
communication interface computer, central. data processing computer, 
and performance evaluation data base. These three elements provide 
the capabilities required to satisfy the functions mentioned above. 
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1.2 CDPS FUNCTIONAL REQUIRENEXTS 

In performing its role within the solar heating and cooling 
demonstration program, the CDPS, through its hardware/software; shall 
satisfy overall system requirements. A s'ummary of these system 
requirements is given in the following paragraphs: 

Growth Potential - Because of the distinct possibility of growth 
in the data collection and processing requirements as additional 
sites .are added to the program, the CDPS shall be designed to allow 
growth in capability with a minimum of cost. 

Data Collection - To support timely processing/presentation of 
. data in support of the performance evaluation activities, daily 
collection'of data shall be provided from all remote sites, 

Timely Process.ing of Data - The processing data flow within the 
CDPS shall minimize the delay between receipt of data at the CDPS 
and availability of processed informa,tion. An operations goal 
will be to provide processed informat'ion and reports at the start 
of first shift each day. 

Operations Personnel - The design goal of the system shall be'to 
minimize operations personnel utilization during data collection 
and processing. software shall prov5de built-in error ' 

detection/recovery techniques to allow maximum of automatic 
control. 

SDAS/CDPS Comunication - Because of the availability of 
software/proven concepts on other programs which use telephone 
lines for automatic data collection, maximum benefit of this prior 
experience shall be utilized to reduce program risk. 

System Recovery - The overall data collection concept shall provide 
the flexibility to ensure that site data is not lost through 

P 
failure of the communication interface or host computer. Backup 
.shall be provided to restore entire contents of performance 

. evaluation database in the event of. computer malfunction. 

I.. 

Data Archiving - ~ithin any demonstration program, .availability of 
. . historical data must be provided in order to support the 

performance evaluation activities. The CDPS shall support this 
archiving of data acd provide' the means of identifying the 
location for timely retrieval. 

User Su?port -' Because of the requirements generated through a 
diverse user community, the CDPS shall provide a flexible user 
support capability which can ba easily structured to satisfy . - 
needs. 



F l e x i b i l i t y  - Because v a r i a t i o n s  i n  i a s t r u i n e n t a t i o n  a t  remote ' 

s i t e s ,  t h e  CDPS s h a l l  suppor t  t h e  p r o c e s s i n g  of v a r i a b l e  i n p u t  
fo rma t s .  



1.3 .CDPS HARDWARE DESCRIPTION 

A s  shown i n  F igu re  1, t h e  CDPS hardware ' c o n s i s t s  of a  communication 
i n t e r f a c e  computer c o n f i g u r a t i o n  and a  h o s t  computer c o n f i g u r a t i o n .  
The fo l lowing  paragraphs  b r i e f l y  d e s c r i b e  t h e  components of each of 
t h e s e  conf igura t , ions .  . .  . 

. .  . 

1.3.1 Communication I n t e r f a c e  Conf igu ra t ion  - .  

. The communications i n t e r f a c e  c o n f i g u r a t i o n  p rov ides  t h e  c a p a b i l i t y  t o  
c o l l e c f  d a t a  from remote s i t e s  v i a  1200 ;baud voice-grade te lephone  
l i n e s .  VATS l i n e s  w i l l  be used f o r  t h i s  communication and w i l l  be  
supp l i ed  by t h e  Government. I n  a d d i t i o n ,  t he  communications f a c i l i t y  
a t  MSFC w i l l  p rovide  t h e  necessary  comnunications hardware t o  suppor t  
t h e  d a t a  c o l l e c t f o n  f u n c t i o n s .  Automatic d ia l -up  and command 
i n t e r f a c e  w i t h  t h e  remote s i t e s  w i l l  be  provided by t h e  comnunications . . ldeetf ace computkr . , , 

The communication i n t e r f a c e  c o n f i g u r a t i o n  o p e r a t e s  i n  a  s t anda lone  mode of 
o p e r a t i o n  and c o n s i s t s  o f :  

(1) An IBM System/7 computer w i t h  i n p u t / o u t p u t  p e r i p h e r a l s  t o  
'support o p e r a t o r  i n t e r f a c e ,  r e p o r t  gene ra t ion ,  and d a t a  
s t o r a g e .  

(2) Comunica t ion  i n t e r f a c e  hardwa!re f o r  ' communications w i t h  
remote s i t e s . v i a  te lephone l i n e s .  

(3) Hardware t o  suppor t  c o l l e c t i o n  of d a t a  v i a  manual means. 
. . .  

( 4 )  ~onnnunica t ion  hardware f o r  t r a n s f e r  of d a t a  t o  t h e  h o s t  
computer c o n f i g u r a t i o n  (IBX S/370-145). 

The o v e r a l l  hardware e l e a e n t s  a r e  shown i n  F igu re  2  and a r e  d i scussed  
ic the  fo l lowing  parsgraphs .  

1 .3 .1 .1  System/7 Computer 

A s  can  be seen  i n  F igu re  2, t h e  ~ y s t e m / 7  computer c o n f i g u r a t i o n  
c o n s i s t s  of t h e  fo l lowing  hardware: 

(1) C e n t r a l  Process ing  Uni t  (CPU) 

(2) Memory 
. . 

(3) .Teletype.  ~ e y b o a r d l ~ r i n t e r  (5028) 

(4) Disk S torage  (5022) 
... 

. (5) ' P r i n t e r  (7431) 
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These hardware, w i t h  c a p a b i l i t i e s  r e l a t i v e  t o  CDPS o b j e c t i v e s ,  a r e  
d i scussed  below: 

C e n t r a l  p roces s ing  Unit  (CPU) - The C e n t r a l  P roces s ing  Un i t  
suppor t s  an  i n t e r r u p t - d r i v e n ,  multi-program environment through a  
p r d o r i t y  i n t e r r u p t  s y s t e n .  A t o t a l  of 4 i n t e r r u p t  l e v e l s  w i t h  16  
@ l e v e l s  a r e  provided.  Seven index  r e g i s t e r s ,  an accumulator  
r e g i s t e r ,  and an  i n s t r u c t i o n  addres s  r e g i s t e r  a r e  suppor ted  f o r  
each i n t e r r u p t  l e v e l .  The CPU a l s o  provides  2 i n t e r v a l  t imer s  f o r  
t imekeeping and program c o n t r o l .  Addressing c a p a b i l i t y  f o r  up t o  
64K - 16  b i t  words i s  suppor ted .  : 

Memory - 24K Words of 16  B i t s  Each - Yain s t o r a g e  p rov ides  t h e  
communication processor  w i t h  f a s t  acces s ,  adequate  s t o r a g e  t o  

. prov ide  t h e  c o n t r o l ,  i n t e r f a c e  and a p p l i c a t i o n  programs neces sa ry  
f o r  c o n t r o l  of t h e  c o m u n i c a t i o n s  i n t i r f a c e .  The main s t o r a g e  can 
b e  expanded t o  64K words through f i e l d  u o d i f i c a t i o n .  

Te le type  KeyboardIPr in te r  - The Te le type  Keyboard /Pr in te r  p rov ides  
t h e  o p e r a t o r  i n t e r f a c e  r equ i r ed  dur ing  program load ,  i n i t i a t i o n  of 
d a t a  c o l l e c t i o n  and SDAS t roub le shoo t ing .  I n  a d d i t i o n ,  t h e  

, p r i n t e r  provides  hard  copy r e p o r t s  i n  suppor t  of communication 
logg ing ,  menory ducps f o r  so f tware  debug, and ma in ta ins  s t a t u s  of 
so f tware  ope ra t ion .  

D i sk .S to rage  - The b a s e l i n e  c o n f i g u r a t i o n  con ta ins  one d i s k  u n i t  
which provides  s t o r a g e  f o r  a  maximum of 2.457 m i l l i o n  16 -b i t  
words. The u n i t  suppor t s -  noun tab le  d i s k  ' f i l e s  t o  a l l ow s t o r a g e  of 
d a t a  i n  excess  of 2.457 m i l l i o n  words. 

P r i n t e r  - The p r i n t e r '  p rov ides  the '  c a p a b i l i t y  f o r  g e n e r a t i o n  of 
c o m u n i c a t i o n  and e r r o r  r e p o r t s  du r ing  d a t a  c o l l e c t i o n .  The 
p r i n t e r  has  t h e  c a p a b i l i t y  t o  p r i n t  115 c h a r a c t e r s  p e r  second. 

1.3.1.2 Coamunicat im I n t e r f a c e  Eardware 

The comrfrunication i n t e r f a c e  hardware p rov ides  t h e  i n t e r f  ace  
c a p a b i l i t i e s  which a l low t h e  ~ y s t e n l 7  coEputer ,  under so f tware  
c o n t r o l ,  t o  au toma t i ca l ly  c o l l e c t  da t a ;  from remote s i t e s  v i a  te lephone  

. l i n e s .  Th i s  hardware, shown i n  Figure '  2 ,  c o n s i s t s  o f :  

(1) Te leprocess ing  Xu1 t i p l e x e r  Xodule (TP33) 

(2) Auto-Call .Uni t  

(3) Modem 

(4) Coupler 

The fo l lowing  paragraphs b r i e f l y  d e s c r i b e  t h e s e  hardware elements  : 



Teleprocessir15 ?!ultiple:ter \!gdule (.??>t.l) - The TPhM provides the 
'comunication interface losic for controlling up to eight 
asynchronous comunication lines simultaneous'ly. The T?.% also 
provides the interface to the System/7 for control of the 
communications wich remote sites. 

~uto-Cal.1 Unit - The Xutocall Unit consists of a Western Electric 
801 Autocall Unit and provides the interface with the TP?M for. -. 

dial-up infomation and status. The Autocall Unit is an output- 
only device and perfoms automatic dialing of the remote sites as 
commanded: by the System/7 via the TPEl.  

Modem - The nodem is a Kestern Electric 202C device which is 
,compatible with ths noden in the S3XS unit at the remote sites. 
The modem p,erioras modulat~on/denoaulation of signals being 
transmitted to/£ roa the rexote site. 1' 

Coupler - The coupler is a standard Western Electric device which 
provides voltage transient protection for the telephone lines. 

1.3.1.3 Manual Data Collection (Cassette Read) 

- To support collection of data via manual means from renote sites, the 
communication interiace configuration contains a .prototype Site Data 
Acquisition Subsysten (SDXS). Cassette tapes manually retrieved from 
sites will be inserted into the prototype unit and transmitted to the 
Systen/7 via local telephone lines. 

1.3.1.4 Systen/7 - Host Computer Conmanication (SBCX) 
The Sensor Based Comunication .ida?ter (SBCX) provides the capability 
for high-speed data transfer between the System/7 and the host 
computer. The S3C.A will trazsfer data at a rate of 2.2 megabits per 
second. . . 

. . 

1.3.2 Host Computer Confizuration ' y  

The host conputer configuration receives raw data collected from'all 
rexpote sites, on a daily Sasis, via tAe coaaunication hardware'from 
the comunication interface cacfiguration. This data is then 
processed and stored into the perfomance evaluation data bank for use 
in evaluation activities. The host coquter cociiguration consists of 
an IB?l Systen/370-145 which is shared with other users. The 
configuration is sho~.;r: in Pigure 3, and significant elements are 
dl.scussed in the following paragra2hs. Detailed descriptions are 
available in existing I3:*1 equipment reference manuals. . 

1.3.2.1 Sensor aased Control Unit (SaCU) 
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The SBCU prov ides  t h e  comnunications medium f o r  r e c e i p t  of d a t a  from 
t h e  communication i n t e r f z c e  c o n f i g u r a t i o n  f o r  p roces s ing .  Data 
t r a n s f e r  r a t e  i s  2 . 2  megabits  p e r  second.  

1.3.2.2 .Te rmina l  Support  

. . 
IBM.327-7 t e r m i n a l  u n i t s  are provided f o r  acces s lupda te  of t h e  
performance e v a l u a t i o n  d a t a  base.. Two t e r a i n a l s  w i l l  b e  d e d i c a t e d  t o  " 
t h e  s o l a r  energy a p p l i c a t i o n s  t o  ensu re  a v a i l a b i l i t y .  Tabular  o u t p u t  . 

can b e  d i sp l ayed  on t h e s e  te rmina ls . '  
. . 

A Tek t ron ix  401514631 d i s p l a y  hard copy u n i t  p rov ides  t h e  c a p a b i l i t y  
t o  g e n e r a t e  e i t h e r  t e x t  o r  g r a p h i c a l  d a t a  r e p r e s e n t a t i v e .  Th i s  u n i t  
i,s ded ica t ed  t o  suppor t  of ;he a n a l y t i c a l l r e p o r t i n g  requi rements  of 
t h e  prograa. 

1.3.2.3 Magnetic Tape Un i t s  

The c o n f i g u r a t i o n  p rov ides  bo th  9- t rack  and 7-track magnet ic  t a?e  
handl ing  c a p . a b i i i t i e s .  Dens i ty  f o r  9- t raek  tapco  i s  1600 BPI ofgSOQ 
$?I; whereas,  7- t rack rapes a r e  800 DFI. The magnet ic  tape u n i t s  will 
b e  used t o  gene ra t e  d e l i v e r s j l e  t a p e s  t o  %SFC f o r  u s e  i n  updat ing  t h e  
XSFC s o l a r  energy d a t a  base  and t o  o t h e r  d a t a  u s e r s  a s  r e q u i r e d .  I n  

- a d d i t i o n ,  a r c h i v a l  d a t a  w i l l  be  p laced  on ,magnet ic  t a p e  f o r  s t o r a g e .  

1.3.2.4 Disk Sto rage  Un i t s  

The c o n f i g u r a t i o n  p rov ides  19Y 333313330 d i s k  u n i t s  f o r  u s e  i n  
auppor t ing  t h e  periormance e v a l u a t i o n  d a t a  base .  The p r e s e n t  
c0nfigurat i .cn c o n t a i n s  s t o r a g e  c a p a c i t y  of 400 megabytes; however, t h e  
s y a t e n  suppor t s  e x ~ a n s i o n  v i t h o u t  hardware mod i f i ca t ion  t o  2 b i l l i o n  
b y t e s  of s t o r a g e .  One d i s k  u n i t ,  which provides  s t o r a g e  f o r  200 . 

megabytes,  w i l l  b e  ded ica t ed  toyCDPS f u n c t i o n s .  
sin5 

1.3.2;s: High-Speed P r i n t e r s  

f h r e e  high-speed P r i n ~ e r s  (1100 liass p e r  m i n u ~ c )  a r o  provided f o r  
suppor t  of r e p o r t  g e n e r a t i o a / d i s t r i S u t i o n  requi rements .  I n  a d d i t i o n , .  

. 
r e p o r t s  c r e a t e d  du r ing  p roces s ing  of d a t a  w i l l  b e  p r i n t e d  f o r  
a n a l y s i s .  . . . . .. 

. . 

1.3.2.6 Console 

The o p e r a t i o n  console  provides  t he  o p e r a t o r  w i t h  v i s i b i l i t y  i n t o  end 
control.  of o p e r a t i o n s  w i t h i n  t h e  c o q u t e r .  It w i l l  b e  used t o  a l l ow 
t h e  o p e r a t o r  t o  i n i t i a t e  d a i l y  p roces s ing  of d a t a  from remote s i t e s .  
S t a t u s  du r ing  p roces s ing  and o p e r a t o r  a c t i o n s  r e q u i r e d  w i l l  be  
p re sen ted  on the  console .  



The Mainframe of the host computer coneists of a memory capacity of, 1 
million- bytes, input/output channe 15 ,. And the Central Processing unit 
(CPU). Memory 'utilization of..appro%!.~~~ately 256K bytes is anticipated 
in support of data processing functions; thus, significant margin 
(excess capacity) exists.. The CPU provides the instruction set, . 

memory addressing logic, registers, and inputloutput control- functions 
required in support of software execution.: 

1.3.2.8 Operating System 

The System/370 operating system (OS/EJT) is utilized to control the 
execution of data processing functions within the software. In 
addition, the operating system provides the language processors. 
(compilerllinkage editorsletc.) used in generation of both the Sl370 
and System17 software. 

A processing priority system is utilizedrby the operating system to 
maximize computer utilization. To ecsure that solar energy data is 
processed within specific time constraints, a high priority level will 
be assigned. 



1.4 CDPS OVERALL SOFT'F?.GIE DESCRITTION : 

Within the CDPS, the major software tasks to be performed are: II 
o . ~ommunication Interface - for data collection 

. . 
0 .  . Input Processing - for conversion of raw data'into 

infornation 

o File Maintenance - for updatinglmaintaining performance 
evaluation data base I ! 

I I 
o User Support - for generation of outputs to satisfy the needs. I 

6f ehe daca user couunity. ' !  

. \  
As can be seen in Figure 4, the aajor software tasks have been 
allocated to CDPS hardware configurations. This allocation is based .,. 

- 
Qn,the ph&los.ophy o <  the Systen/7 cozputer confi~uration's performing 
the data c6llecrion functiua'at~d the host. coaputcr configurstien's . .  ' 

performing detailed data editing, data conver.sion, file maintenance, 
, 

and user support functions. 

-Also shown in Figure 4 is the perfornance evaluation data base. Thin 
' data base will contain ali data required to support the performance ' . 

analyst and will reside on disk storage and magnetic tapes within the ' . . .  

host computer configuration. 

Subsequent sections of this docunent define the detailed requirements 
which must be satisfied within the software elenents and the data 
base. 
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2 .O CO>~IIINI,CATIONS INTERFACE SOFTVARE REQUIREMENTS 

The communications i n t e r f a c e  so f tware  w i l l  r e s i d e  i n  a  System17 
computer and provide  t h e  comaunicat ions i n t e r f a c e  f u n c t i o n s  f o r  t h e  
c e n t r a l  d a t a  p roces s ing  system. 

The System/7 coajnunications i n t e r f a c e  so f tware  w i l l  s e q u e n t i a l l y  d i a l  
e i t e s  over  switched asynchronous te lephone  l i n e s  and c o l l e c t  s enso r  I 

d a t a .  A s i t e  d i r e c t o r y  on d i s k  w i l l  be  used t o  c o n t r o l  t h e  proper  
sequencins  of s i t e  d a t a  c o l l e c t i o n .  A f t e r  d a t a  c o l l e c t i o n  i s  complete 
t h e  S y s t e a l 7  - h o s t  computer l i n ~  w i l l  be  used t o  t r a n s m i t  t h e  d a t a  t o  
t h e  h o s t  f o r  subsequent  d e t a i l e d  p roces s ing  and d a t a  base  update .  



2.1 F~TCTIONAL SOFTWARE REQUIRE~HTS 

The communications interface software must provide comnunications with 
each SDAS, control the collection of SDAS sensor data, and send the 
data to the host computer. In order to meet these requirements, the 
following functional capabilities willlbe provided. . 

o Access. to Remote sites via autocuttic telephone calling 
sequences contained within'a site directory. 

o Control of communications signals to support a switched 
telephone interface to each SDAS. 

o Control of each SDAS over telephone lines for data 
collection. 

o Temporary buffering and disk storage of the data from each 
SDAS . 

o Transmission of SDAS data t o  the host computer. 

o Manual control of SDAS commands for troubleshooting. 

The detailed software requi'rements associated'with each of theabove 
function8 are presented in the following paragraphs: 



2.2 SITE DIRECTOXY REQUIESIEXU'TS 

\ A s i t e  d i r e c t o r y  c o n t a i n i c g  i n f o m a t i o n  on each s i t e  s h a l l  be provided 
f o r  t h e  c o m a n i c a t i o n s  i n t e r f a c e  s o i c v a r e  t o  c o n t r o l  t h e  d a t a  
c o l l e c t i o n  p r c c e s s .  Th i s  i n f o r n a t i o n  s h a l l  be  maintained on t h e  
System/7 d i s k  t o  i n s u r e  d a t a  i n t e g r i t y  dur ing  power o f f  c o n d i t i o n s .  

S i t e  ~ i r e c t o r ~  I n f o r s a t i o n  

I n f o r n a t i o n  i n  t h e  s i t e  d i r e c t o r y  i s  r e q u i r e d  f o r  each s i t e .  The 
i n f o r x a t i o n  s h a l l  be organized  on l i s k  by s i t e  r eco rds  a n d , f i e l d s  of 
d a t a .  Each s i t e  s h a l l  h2ve a  r eco rd  of i n f o r n a t i o n  t h a t  c o n t a i n s  
f i x e d  d a t z  f i e l d s .  Each f i e l d  of S3AS in format ion  r equ i r ed  w i l l  be  
desc r ibed  i n  t h e  fo l lowing  paragraphs:  

. . 

2.2.1-1 SDAS Station Addresv 

This f i e l d  s h a l l  c o n t a i n  t h e  unique s t a t i o n  addres s  a s s o c i a t e d  w i t h  
e a c h , s i t e .  This  f i e l d  w i l l  be  used t o  o b t a i n  t h e  s t a t i o n  addres s  f o r  
SDXS consland messages desc r ibed  i n  Sec t ion  2.4.1. 

2.'2.1.2. SDAS, S t a t u s  

Th i s  f i e l d  s h a l l  p rovide  t h e  o p e r a t i o n a l  s t a t u s  of each SDAS. It 
s h a l l  be modified by t h e  c o c ~ u n i c a t i o n s  i n t e r f a c e  so f tware  a s  each 
s i t e  i s  c a l l e d ,  :2rzands s e n t ' t o  t h e  SDXS, and d a t a  c o l l e c t e d .  The 
s t a t u s  f i e l d  w i l l  a l low proper  sequezcing dur ing  a  r e s t a r t  of t h e  d a t a  
c o l l e c t i o n  process .  

2.2.1.3 .SDXS D i a l  D i g i t s  

  his f i e l d  shal l .  c o n t a i n  t h e  a u t o c a l l  d i a l  . ' d i g i t s  r equ i r ed  t o  
a u t o n a t i c a l l y  c a l l  a s i t e  over  switched l i n e s .  These d i g i t s  s h a l l  be 
entered  by an o ? e r a t o r  vhen t h e  r e z o t e  s i t e  becomes o p e r a t i o n a l  and . '  
shall r ena in  f i x e d  thexeaf  t e r .  . . 

2.2.1.4 SDAS Trocess  Bequirements 

Th i s  f i e l d  s h a l l  s p e c i f y  how o f t e n  d a t a  w i l l  b e  c o l l e c t e d  f r o n  a  s i t e .  
It w i l l  c a n t s i n  t h e  nun je r  of days d e s i r e d  between d a t a  c o l l e c t i o n s .  , - 
A "1" .in t h i s  f i e l d  f o r  instance would i n d i c a t e  d a i l y  c ' o l l ec t ion .  
Th i s  f i e l d  shall .  i z i t i a l l y  be  ir,?u: by an o p e r a t o r  x'nea t h e  s i t e  
becomes o p e r a t i c n a l  and s h a l l  be chazgea only  i f  c o l l e c t i o n  
i e q u i r e n e n t s  change. 

2.2.1.5 SDAS Data C o l l e c t i o n  Tine  

This f i e l d  s h a l l  be  r equ i r ed  by t h e  corrmunication i n t e r f a c e  so f tware  
t o  d e t e r a i z e  when d a t a  i s  t o  be  c o l l e c t e d  f r o n  a  s i t e .  I t  s h a l l  
c o n t a i n  t h e  t i n e  (yea r ,  day, hour ,  n i n ,  s e c )  t h a t  d a t a  was l a s t  

7 



c o l l e c t e d .  By s u b t r a c t i n g  t h i s  f i e l d  from t h e  c i r r e n t  t ime and 
' comparing t h e  r e s u l t  w i t h ,  t h e  SDAS p rocess  requi rements  f i e l d ,  t h e  
so£ tware s h a l l .  a u t o m a t i c a l l y  d e t e r n i n e  when t o  ' c o l l e c t  d a t a  from a  
site.  . . 

. . . .  2.2.i'.6 SDAS E r r o r - I n f o r m a t i o n  

Th i s  f i e l d  s h a l l  c o n t a i n  e r r o r  i n fo rma t ion  r e c e i v e d  from, a  sit; d;ring 
d a t a  c o l l e c t i o n .  E r r o r  i n fo rma t ion  i s  conta ined  i n  t h e  r e p l y  message 
from a s i t e  a n d ' i s  desc r ibed  i n  S e c t i o n  2.4.2,2. 

2.2.1.7 Number of S i t e  Disk Ex ten t s  

Data c o l l e c t e d  from each remote s i t e  s h a l l  b e  t empora r i l y  s t o r e d  on 
d i s k  u n t i l  forwarded t o  t h e  h o s t  computer fox  p roces s ing .  To p rov idc  
t h e  f l e x i b i l i t y  t o  con t inue  t h e  c o l l e c t i o n  from s i t e s  when e i t h e r '  t h e  ' 

d a t a  t r a n s f e r  l i n k  (SBCX) o r  t h e  h o s t  computer i s  n o t  f u n c t i o n i n g ,  t h e  . 

so f tware  s h a l l  a l l ow p r o v i s i o n s  f o r  up . t o  f i v e  d a i l y ,  c ' o l l ec t ions  
. b e f o r e  d a t a .  t r a n s f e r  t o  t h e  h o s t  must be  accomplished. Th i s  f i e l d  of  

t h e  s i t e  d i r e c t o r y  s h a l l  i n d i c a t e  t h e  number of times d a t a  has  been 
c o l l e c t e d  s i n c e  l a s t  t r a n s f e r  t o  t h e  h o s t  computer. Upon complet ion 
of d a t a  t r a n s f e r ,  t h i s  f i e l d  s h a l l  be  . r e s e t  t o  i n d i c a t e  t h a t  no d a t a  
i a  being  r e t a i n e d  on t h e  d i s k .  

2.2.1.8 S i t e  Record Index 

This f i e l d  a h a l l  I n d i c a t e  where t h e  d a t a  c o l l e c t e d  from a s i t e  i s  , . 

a t o r e d  on d i s k .  T h i s , f i e l d  s h a l l  have t h e  c a p a b i l i t y  t o  c o n t a i n  f i v e  
e n t r i e s  due t o  t h e  c o l l e c t i o n  requirement  s p e c i f i e d  i n  2.2.1.7. 

2.2.1.9 S i t e  Byte Count 

This f i e l d  s h a l l  i n d i c a t e  how many b y t e s  of d a t a  were c o l l e c t e d  and, 
.; when used w i t h  t h e  f i e l d  s p e c i f i e d  i n  2.2.1.a9 w i l l  i n d i c a t e  where 

d a t a  was s t o r e d  on d i s k  and how much d a t a  was s t o r e d .  This  f i e l d  w i l l  
hold up t o  f i v e  e n t r i e s  (one f o r  each  p o s s i b l e  d a t a  c o l l e c t i o n ) .  

2.2.1.10 Tni t i a l  Rea l  Time Clock ' ~ e a d i n g  

Th i s  f i e l d  i s  r e q u i r e d  i n  o r d e r  t o  de te rmine  t h e  actual '(~49')  t ime of 
eensor  r ead ings  i n  t h e  c o l l e c t e d  d a t a .  It s h a l l  c o n t a i n  t h e  t ime 
(yea r ,  day,  hour ,  min; s e c )  i n  CST t h a t  t h e  Real  Time Clock i n  each 
SDAS read  zero .  This  f i e l d  s h a l l  ho ld  f i v e  e n t r i e s  (one f o r  each 
p o s s i b l e  d a t a  c o ~ l e c t i o n ) .  

2.2.1.11 BCH E r r o r s  

Th i s  f i e l d  s h a l l  i n d i c a t e  .thd number of BCH e r r o r s  d e t e c t e d  du r ing  
each d a t a  c o l l e c t i o n  ( f i v e  e n t r i e s  s h a l l  be  p rov ided ) .  BCH e r r o r  
process ing  is  d i scussed  i n  S e c t i o n  2.3.2 of t h i s ,  document. 

I .  ..' 
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2.2.2 S i t e  D i r e c t o r y  Update R e q u i r e z e n t s  
. . 

The a b i l i t y  t o  n a n u a l l y  u p d a t e  t h e  s i t e  d i r e c t o r y  f rom t h e  System17 
t e l e t y p e  s h a l l  b e  p r o v i d e d .  The f i e l d s  which s h a l l  b e  upda ted  are: . . .  

o SDAS D i a l  D i g i t s  

A l l  o t h e r  f i e l d s  s h a l l  b e  upda ted  uxder  program c o n t r o l  d u r i n g  d a t a  
c o l l e c t i o n  and subsequen;  t r a n s z i i s s i o n  t o  t h e  h o s t .  

2.2.3 S i t e  D i r e c t o r y  P r i n t  R e c u i r c z e n t s  

All t h e  s i t e  d i r e c t o r y  f i e l d s  d s s c r i b e d  i n  s e c t i o n  2 . 2 . 1  s h a l l  be  
p r i n t e d ,  e i t h e r  upon r e q u e s t  o r  vnec t h e  s i t e  d i r e c t o r y  i s  i n i t i a l l y  
g e n e r a t e d .  T h i s  f u x c t i o n  vill z o t  be done o n - l i n e  d u r i n g  d a t a  
c o l l e c t i ~ n  b u t  s h a l l  be  i n i t i a t e d  a s  a n  o f f  l i c e  p r o g r a n .  

, . 



2.. 3 COEMUNICATIONS HARDWARE INTERFACE REQUIREMENTS 

In order..to automatically collect' data from remote sites, software 
shall be provided to communicate with each SDAS via the communications 

. . hardware. Figure 5 shows the communica:tions hardware'with which the . 

'software shall interface. The software 'shall initiate commands to, the 
Teleprocessirig Multiplexer Ziodule (TPM) to establish proper 
communications to the:autocall unit,and modem for both transmission to 
and receipt of data from the SDAS. In addition, the software shall 
perform status checking after every inputloutput operation to ensure 
correct operation. The following paragraphs'define the detailed. 
requirements to be satisfied in interfacing with the communication 
hardware. 

2.3.1 Interface Command Requirements 

Interface commands and required software action to initiate 
, .communication operations are shovn in Table 2-1. 

Table 2-1. Interface ~ornmadds~~of tware Required Actions 

nous communications line and then receive data 
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2.3.2 Data Integrity Requirements 

A validity check shall be required on all data sent or received over 
the communication system. This validity check will be sent/received 
.eYery e&ght bytes as part of the data and will provide a data 
.iritegrity check'down to eight bytes. : 

. . 

The method of validity checking shall be a cyclic redundancy code 
method called Base-Chaudhuri-Hocquenghen (BCH). .A. BCH shall be 
caLculated and sent with all data transmitted .to a SDAS. The SDAS 
will calculate a BCH for the data received and verify the BCH sent is 
the same value. If the value is.not the same, an error reply message 
(as defined in Section 2.4.2) shall be sent to the System/7. h 
similar verification shall take place in the comnunications interface. 
softvate is the System17 for all data received from the' SDAS. Action 
taken by the System17 software for error conditions is discussed in 
Section 2 ' . 4 . 2 .  place in the communications interface software in the 
System17 for all data'received from the SDAS. 

2.3.3 Communications Hardware Status Requirements 

During each interface command specified in Section 2.3.1, status 
- checking shal1,be performed and status information made available 
after the operation. The types of errors required to be detected and 
raquirkd ' aof tware actiona are defined in Table 2-2. 

. . 



Table 2-2 1 Communication Error De tection/Sof tware Action,. , ........ .. .., .... . . . . 
. ... , 

r 
, ERROR STATUS I SOFTWARE ACTION 

*Systen recovery shall be under 07erator.control (reload of system and . ' 

restartlcontact ~ysten17 prograzzer) , . 

7 

Data Set Check 
o Loss of Data Set Ready . 

during a read 
o Loss of Carrier Detect 

during a read 
o Losa of Clear to Send 

during a write 
o ACU not.ready during a 

dial . 

-Data Overrun 
Q Character interrupt 

occurred before' previous 
character serviced 

- 

Systen/7 XI0 Error 

.Time Out Between Characters 

-Time Out -- Xo SDAS Reply 

BCH Error in Received sata 
I. orror for all comands 
~ther than "Xead Tape." 
XO error8 for "Read Tape." 

'Software Error' . 

kIf retry3 are unsuccessfully attenpted 

Make three attempts to reestablish 
conrmunications and retry the com- 
mand. If unsuccessful, continue 
to next site* 

. . 

Re try command three times, then 
continue to next site* 

Retry command three times, then 
continue t o  next site* 

>fake three attenpts to reestablish 
communications and retry the con- 
nand. If unsuccessful, continue .. 

to next site* 

Make three attempts to reestablish 
communications and retry the com- 
mand, If unsuccessful, continue 
t o  next ~ite* 

Retry command thrca tines then 
reestablish comunications aad re- 
try three times then continue to 
next site* 

- - .  . ......~ 

Stop** 

on two consecutive sites, the error 
will be considered a hard failure and processing will stop. Operator will 
notify cor;~unications personnel for trouble shooting. 



2.4 SYSTEM/7 - SDAS COMMUNICATIONS REQUIREMENTS 
The System/7 communications software shall initiate all communications 
with a site. Each site communications shall be initiated with a 
command message from the System/7 and be followed by a reply message 
from the site. Figure 6 illustrates the comnunications command/rep.ly 
sequences necessary to collect sensor data'from a site. The following 
paragraphs describe the System/7 - SDAS communications requirements. 
2.4.1 Comand Message Processing 

- ,  
Upon establishing communications with a remote SDAS via the 

, communications hardware (described in paragraph 2.3), the . . 

communications sof tware shall. transmit a command, message to the SDAS . 
Each command message shall contain: 

I. ..A unique command code for the SDAS function to be performed. 

2. SDAS identification information 

3 .  BCH code for data validity checking 

The format of the command message is discussed in paragraph 2.4;4. 
After transmission of the c o m n d ,  the software shall delay for 21 
seconds awaiting a reply message from the SDXS. If no reply is 
received within the time liait, the communications software shall 
disconnect from the tolephone line, print a message indicating failure 
to respond; and attempt to reestablish the comand interface. The. 
s~ftware shall attempt to establish comnunications three. tines. If 
not successful, a message shall be printed indicating unsuccessful 
communicat~ons, and the software must proceed to the next remote site. 

2.4.2 Reply Messages Processing 

A reply message shall be sent to the System/7 from the SDAS after each 
successfully received command message. Reply messages will vary in 
length depending on.the comnand which was transmitted to the SDXS; 
however, each reply message will contain the follcwing information: 

. .  . 

1. Comand Code (as received by SDXS) 
2. Site Identification (as received by SDAS) 
3 .  Status of the SDAS . 
4. BCH Cgde generated by SDAS for data validity checking. 

Format of the Reply Message is ,discussed in Paragraph 2 . 4 . 5 ,  

Two types-of Reply Messages shall be received from the SDAS: 

Nornal Reply Message - Bit 0 of the SDAS status code contains a 



ANSWER + I SDAS 

READ CONFIGURA'I ION AND END OF FILE COMMAND )I END OF F ~ L E  
WRITTEN TO TAPE 

READ CONFIGURATION AND END OF FILE REPLY 1 CASSETTE 

.REWIND COMMAND . .  . 

REWIND REPLY 

READ TAPE COMMAND el 
READ TAPE REPLY 

4 I TAPE CASSETTE 
PLA'Y'BACK 

REWIND COMMAND 
C I 

REWIND REPLY 
TAPE CASSElTE REWIND 

a 

DISCONNECT COMMAND *I 
4 I DISCONNECT REPLY 

DISCONNECT 

Figure 6. Cornmand/Reply Seque~ce 



E r r o r  Reply Message - B i t  0 of t h e  SDAS s t a t u s  code c o n t a i n s  a  
lll". 0 

u p i n  ; ece ip t  o f  a  Reply Yessage, t h e  sof  t i a r e  s h a l l  determine. t h e  type  
of r e p l y  and perform t h e  p roces s ing  f u n c t i o n s  r e q u i r e d  f o r  t h e  type .  
These p roces s ing  requi rements  a r e  d i scussed  i n  t h e  fo l lowing  
paragraphs.  

2.4.2.1 Normal Reply P roces s ing  

h e  so f tware  s h a l l  examine t h e  s t a t u s  and BCH codes r e t u r n e d  w i t h  t h e  
r e p l y  message. If t h e  BCH r e t u r n e d  w i t h  t h e  d a t a  does n o t  aBree w i t h  
t h e  BCH c a l c u l a t e d  f o r  t h e  d a t a ,  t h e  so f tware  s h a l l  r e p e a t  t h e  command 
sequence up t o  t h r e e  t i a e s .  IZ t h e  r e p l y  d a t a  i s  i n c o r r e c t  f o r  t h r e e  
consecut ive  a t t e m p t s ,  a  nessage  s h a l l  be  p r i n t e d ,  communications s h a l l  
be  r e e s t a b l i s h e d  and t h r e e  more a t t e m p t s  made. I f  s t i l l  unsuccess fu l ,  
the so f tware  s h a l l  proceed t o  t h e  ncx t  s i t e  f o r  cont l r rua t ion  of d a t a  
c o l l e c t i o n .  . - 

. . 

I f  t h e  s t a t u s  r e t u r n e d  i n d i c a t e s  a n  SDAS e r r o r ,  t h e  message r e p l y  i s  
cons idered  an  e r r o r  r e p l y  message and t h e  a c t i o n s '  s p e c i f i e d  i n  s e c t i o n  
2.4.2.2 s h a l l  be  pe r fo raed .  

- For normal r e p l y  messages which pas s  BCH and . s t a t u s  t e s t s , . t h e  
aof tware  s h a l l  proceed t o  t h e  nex t  command i n  t h e  s i t e  d a t a  c o l l e c t i o n '  
sequence. . . 

2.4.2.2. E r ro r  Reply Message P roces s ing  

The e r r o r  r e p l y  message s h a l l  c o n t a i n  s t a t u s  codes i n d i c a t i n g  t h e  
e r r o r  which e x i s t s  w i t h i n ' t h e  SDAS. These e r r o r s ,  w i t h  t h e  
corresponding r e q u i r e d  so f tware  a c t i o n ,  a r e  shown i n  Tablet2-3. 



 able 2-3. SDAS Error Conditions and Software Action 
f 

Error Condition Software Action 

1, BCH Error in Previous 
Command 

2. Invalid Connand Received 

3. Invalid Station Address 
Received 

4. SDAS Devices Failures 
0'- XPx.1 
o PlPX 2 
o HPX 3 
o A1 Basic 
o Interface ~imer' 0 
o Tape Control - 
o Realtime Clock 
o Interral Timer 1 

! 

Reissues command to SDAS (3 times, if 
required) then continues to next rite 

Reissues command to SDAS (3 times, if 
required) then continues to next site 

Reissues command to SDAS (3 times, if 
required) then continues to next site. 

h inessage containing the status re- I 

ceived is printed and the software , 

ptoceeds to the next site. The SDAS 
error information is placed in the 
site directory field specified in 
Seccion 2.2.1.6 



, 2.4.3 coband Definitions 

'-The- comunications software shall 'support the commands to the SDAS as 
shown in Table 2-4. The actions taken by both the SDXS and the 
communications' software in 'accompli'shing the command function h e  aiso 
shown. . - .  . . ...... . . . . 

. 

. 

. . 

< 

Table 2-4. ~ystem/7-SDAS 
1 

COXXAiiD 

.'Read Configuration & 
~nd-of-Pile 

- . 
. . .  . . . . . . . . .  - 

. . 

~ewind . . 
. . . . . .  

. . . .  . . . . . .  . . . . . .  

~ e a d  Tape 
. . . . . . . . . . . .  

' .__ ......... 

Disconnect 
: ..4 . .  ' I  . . . . . 

. 

. . 

Disconnect &,Rewind 

. . . . 

Read-Configuration*. 

.Reinitialize**. - : 
, . 

*This comnd-useful 
**Not used during operational data collection. 
. . 

CommandsISoftware Action 

SDAS ACTION 

End of file written to 
tape cassette and reply 
message with current 
Realtime Clock (RTC) 

REPLY ACTION 

System17 computes when 
SDAS RTC was initially 
"0" and proceeds to 
next command 

reading sent to System/q 

Tape cassette is re- 
wound and reply sent 
to System17 

Tape cassette is placed 
in play mode and data . . . . .  

6ii'cassette sent .as 
reply message 

Reply nessage sent to 
System/7 and SDAS d i p  
connected from. com- 
munications 

Reply message sent to 
Sysfem/7, SDXS dis- 
connected from com- 
munications, and tape . 
casette rewound 

Reply message sent to 
System/7 with current 
SDAS RTC reading 

Reply sessage sent to 
System/7 and a master 
reset of SDAS hardware 
and software executed 

I 
. . 

Reply message verified 
and next command 
issued 

Tape cassette data is 
.... read, ..BCH,,checked,..& 

stored on disk 

Reply moosage vcrified- 
any;new.comranand must 
dial to reestablish 
communications with 
SDAS 

Xeply message verified- 
any new coc~~and must 
dial to reestablish 
communications with 
SDAS 

Reply message verified 

Reply message verified. 

for verifying status of SDAS 



2.4.4 Command Efessage Format 
0 

. . 
. . 

All command messages shall have the following fornat: ' . , 

Pad - FF Circuit Activation Bits - 1 byte 
I ' 

- 6. bytes 
h I 

Synchronization byte 

Command 

'command . -  a ' HH* Unique coarnand code 

S A BCH Pad 

Station Address - SDAS Identification Code 
7 .  

i . 

. BCH . . .  - HH  lock Check Code for previous two bytes 
. . 

*H' - Hexadecimal digit - 4 bits 
. . . . . . .  

2.4.5 Reply ?lessage Foraat , . 
. . .  

All reply messages with the exception of the Read Tape reply shall 
have the following format. . . . . . . . .  . . .  . . . .  . . -. .- . - -. 

Pad - FE Circuit Accivacion Byte - 1 byte 
. . . .  

Sync - 6 D  Synchronization 3 y t e  . . 

. - - .  . . .  

SYNC 

Command - ' K H * ,  Cormand Received 

Commands Only 

BCH 

S A - HH SDAS Station Address 

PAD 

- 3 or 8 Bytes - 

- 
Status - HH. . SDXS Status 

& 

COX. STATUS 

. . . . . . . .  . . . . . . .  . . .  

Record - HHHH. Vnused 
Ct. 

*Read Contigurafion 

- . . . . . . . . . .  
~ e a l  - - HIiHHHH. 24 Bit SDXS Real Time Clock X e a d i ~ g  ' . 

Time 

I 
3EC. CT. 

1 

Clock . . .  .... . . . . . . . . . .  

I 1 
REAL TIXE CLOCK 

1 1 



BCH HH Block check c lock  f o r  previous 3 or  8 
bytes  d e ~ e n d i n g  on reply  

*H - Hexadecimal d i g i t  - 4 b i t s  each 



. , 
I.' .. . . 

2.4.6 Read Ta>e Reply 
. . 

The Read Tape r e p l y  c o n t a i n s  d a t a  t r a n s m i t t e d  from t h e  c a s s e t t e  t a p e  
i n  t h e  SDAS. Th i s  r e p l y  aes sage  s h a l l  va ry  i n  l e n g t h  depending on t h e  
amount of s enso r  d a t a  on the  t ape .  The format  of t h e  Read S to rage  
Table  r e p l y  i s  shown i n  F igu re  7. 

, During t h e  Systernl7 - SDXS c o m u n i c a t i o n s  r e q u i r e d  f o r  d a t a  c o l l e c t i o n  
an  o p e r a t i o n a l  l u g  o r  r e p o r t  s h a l l  b e  gene ra t ed .  Th i s  r e p o r t  s h a l l  
ma in t a1n .a  h i s t o r y  of each s i t e  c o m a r ~ d / r e p l y ' a c t i v i t y  and s h a l l  
c o n t a i n  t h e  fo l lowing:  

. . . .  . , , .  

b . Tima i n f o r n a t i o n  w i t h  each nessage  ' .. ... 
. . ' . 

. d ~ o m & n d s a e n t  t o  SDAS 

o Status in format ion  a s s o c i a t e d  w i t h  each conmand 

o  Action taken  a f t e r  e r r o r s  



BUFFER ' 

BLOCK , 

CHECK 

(1  BYTE) 

TIME DATA BLOCK DATA BLOCK DATA 
CHECK 'IiECK SCAN 

( 1 4 ~ 0 4 2  (2  BYTES) (6 OYTES) (8ByTES' (1  UYTEl 
(1  BYTE) 

PAnAMETERS) 

TAPE I BUFFER BUFFER BUFFER ENOOF-TAPE 

FOIIMAT O U W  NO. 1 .......... D U W  NO. N MARKER . 

1 

D A T A  

(8 BY lES)  

'FOHMAT 

(512 BYTES) 1 I IZBYTES)  

Figure 7. Read Tape Command Reply Format 

I 

PAD 
(1 BYTE) 

FIECORD 
BLOCK 
CHECK 

SYNC COMMAND STATION STATUS RECORD TIME BLOCK DATA DATA PAD PAD 
ADDflESS (1  BYTE) BYTE 

CttECKS SCAN . ... .. . SCAN 
1.1 BYTE) ( I  BYTE) (1  BYTE)'  COUNT (3HYTESI NO. 1 . (1  UYTE) NO. N 18 BYTES) 

I 1  OYTEI (2 BYTES) 

BLOCK. 
CHECK 

(1 E V E )  ( IBYTE) 

\ 
I \ 



.... . .... . . 

2 ,  s DATA STORE REQUIREXENTS 
. . . . _ .  . 

. ' The comnunications interface software shall accept and store ondisk 
, 

. . . . . . 
' 

.all incoming SDAS sensor data. This data will be received as the , .  
. , 

reply to a Read'Tape Command and will be in the format described in 
Section 2 . 4 . 6 .  The data store software shall provide the following: 

o 'Buffers in System17 memory to accept the data transmitted. 
. . . .from the SDAS. Two separat-e, chained buffers will be 

required to allow one buffer to accept data while data is : 
being written to the disk from the other, 

. . . . 
o Provide storage (non-volatile) of the data or. Systenl7 disk '. 

, . 

o Maintain the Site Directory fields that provide an indkx to 
the data on disk. 

o Maintain the tine'(CST)' that the data was collected 



2 .6  TRANSMIT DATA TO HOST COXPUTER 

The communications i n t e r f a c e  so f tware  s h a l l  p rovide  a  h o s t  forward 
s t o r e  c a p a b i l i t y .  Th i s  so f tware .  s h a l l  perform t h e  fo l lowing:  

. . - .  
o Automat ica l ly  r e t r i e v e  t h e  senso r  d a t a  f o r  each s i t e  from t h e  

System17 d i s k .  . . 

.' o Bui ld  .an i d e n t i f i c a t i o d h e a d e r  r eco rd  to" be s e n t  t o  t h e  h o s t  
w i t h  t h e  d a t a  from each s i t e .  

o  Update t h e  S i t e  D i rec to ry  f i e l d s  on System/7 d i sk .  

o  Transmit  t h e  header  r eco rds  and d a t a  from s i t e  t o  a  d a t a  s e t  
. on the S370-145 h o s t  computer. 

o  Provide  . . e r r o r  r ecove ry .du r ing  System17 - HOST d a t a  t r a n s f e r .  

The r equ i r ed  format of t h e  header  r eco rds  and d a t a  t o  be s e n t  t o  t h e  
h o s t  a r e  shown i n  F igu re  8. 



. I D  RECORD 

CLOCK START TIME AT SITE 

:1 2 3 4 5 6 7 8 9 l o 1 1  1213 14 l ~ l @  

DATA RECORDS 

DATA DATA 1 1 1  
INFO . . a  I 1 , .  

INFO ITJFO 
@ e e 

v J r 

RECORD 1 RECORD 2 R E C ~ D  5 

FILL 
. . ,  [ZEROES) 

BCH - BLOCK CHECK CllARACTEK 
FLAG - INDICATES WHETIIER TtlERE WERE ERRORS I N  THE P.EECEDING 8 BYTES OF DATA : 

DAY HOUR MINUTE LAST DATA 

. .. 

DATA INFO 

YEAR SITE. '  
I D  

BLOCK BLOCK BLOCK 

COUNT 

BLOCK END OF EHCESS TO 
SITE CDMPLETE RECORD 

* " 

(BLOCKS ARE ALIGNED TO BEGIN ON A BYTE AFTER A FLRG BYTE) 
. . 

Figure 8. System/ 7 Outp~lt Format ! 



END OF SITE 
i. 

(END OF SITE I S  8 BYTES LONG, AND BEGINS AFTER A FLAG BYTE), 
. .  . . .  . 

. '  S A  IS STATI'ON ADDRESS-/ -SC-~~S~ATUS-CODE ' . . . a  1 . . 

..  . ... . . 

BLOCK : . I  . . . . . . .  . . . .. . .. .... .. . .-.....-. I 

(BLOCK STARTS ARE ALIGNED AFTER A FLAG BYTE, SCAN'S ARE NOT ALIGrIED, END OF BLOCKS ARE 
NOT ALIGNED BUT MAY BE PADDED WITH EXTRA FF'S,) b.  

I 

BLOCK START COMMAND, . . 

OLOCK 
STAllT 
COMMAND , SCAN 

SCAN 

. . 
1 2 .  3 4 5 .6 . a TIME I S  A COUNT I N  2 SECONDS ELAPSED SINCE. CLOCK 

Figure 8. System / 7 Output Format (Con tir~ued) 

SCAN 
1 2 .  TIME I S  LEkST SIGNIFICANT 2 BYTES OF COUNT 

SCAN 

START TIME AT SITE , TIME AT START OF. BLOCK, 

TIME 

TIME 

SCAN DATA: LENGTI~ AND AR~ANGEMENT I N  2 SECONDS ELAPSED. . .  SINCE . CLOCK . . . . . -. . START 
DEPENDES ON SITE 

SCAN 

E016 

ULOCK 
COUNT 

I T I M E A T S I T E . .  

J 
SC , 

COMMAND 
CODE 

SCAN . 

s A 

END OF 
BLOCK 
8 OYTES OF FFI6 

MORE FF'S 
UP TO 
NEX'P DCH BYTE 



2 .7  MANUAL SDAS CONTROL REQUIRE>ENTS 

' ,  The ability to manually select and send commands to the SDAS and 
monitor the reply shall be provided as an aid in troubleshooting SDAS 
or system anomalies. This capability shall also be used in :initially 
bringing a site on line. The commands provided as operator input from 
the ~ystem/7'teletype shall be as follows: 

o Reinitialize 
. . .. 

o Read Configuration 

. o Read Configuration and End of File . 

o . Disconnect 

. . %  
. .  ' Rewind :. -.... '  P :.. . . ,  . .  . 

. . 

o Disconnect and Rewind .. 

. . 
o Read Tape 

. . 

The reply from the SDAS and the communication hardware status shall be 
printed after each comand. Printing of the data received from the 
"Read Tape" comrld (data written on cassette) shall be under control ' , ., 

of the operator. 



3. INPUT PROCESSING SOFTWARE REQUIREMENTS '. 

The i n p u t  p roces s ing  so f tware ,  as =hot& previou;ly i n  ~ i ~ u r e  4 , .  : . . 

execu te s  i n  t h e .  51.370-145 h o i t  computer c o n f i g u r a t i o n .  The o v e r a l l  
f u n c t i o n  of t h i s  so f tware  element i s  t o  t r a n s f o m  raw i n p u t  i n t o  . 
processed in fo rma t ion  f o r  i n p u t  i n t o  the  performance e v a l u a t i o n  d a t a  
base.  Th i s  t r a n s f o r m a t i o n . r e q u i r e s  t h a t  t h e  so f tware  s a t i s f y  t h e  . . -  

requirements  a s  s t a t e d  i n  t h e  fo l lowing  paragraphs .  . 

3.1 FUNCTIONAL REQUIREMENTS. 

The i n p u t  process ing  so f tware ,  i n  performing i t s  d a t a  process ing  r o l e  
w i t h i n  the  CDPS, s h a l l  perform t h e  fo l lowing:  . . w 

o Accept raw s i t e  d a t a  from t h e  Systeml7. . 

o E x t r a c t  v a r i a b l e s  from scans  and conve r t  t o  eng inee r ine ' . un i t s .  

o  T e s t  conve r t ed  v a r i a b l e s  i n  accordance .w i th  performance :&nalys t 
i n p u t s .  -. - 

- : -I 
o Compute performance a n a l y s t  de f ined  v a r i a b l e s . .  

o  Compute performance e v a l u a t i o n  parameters .  

o .  ekef fate i n p u t  f o r  d a t a  base update .  
. - 

o c r e a t e  h i s t o r y / a r c h i i e  capes.  
- .. . . 

o .Crea t e  i n p u t  summary r e p o r t s  and e r r o r  messages. 

The d e t a i l  requiremento a s s o c i a t e d  w i t h  above f u n c t i o n s  a r e  desc r ided  
i n  t h e  fo l lowing  paragraphs:  



3.2 ACCEPT RA!J DAT.' . . . , . :':?.??f . . . THE SYSTEM/7 

S o f t w a r e  on t h e  S/370 . ' : :a l l  c o n n u n i c a t e  w i t h ' t h e  h o s t  fo rward  s t o r e  
s o f t w a r e  on the 'Sys: . :- : . i '  f o r  t h e  t r a n s f e r  of raw d a t a .  Conmunicat ion 
s h a l l  be  th rough  a . S ~ x s o r  Based C o n t r o l  U n i t  (SBCU) a t t a c h e d  t o  t h e  
5/370 t o  a  Sensor  Based C o n t r o l  Adap te r  (SSCA) a t t a c h e d  t o  t h e  
SfJt.em17. Raw d a t a  r e c e i v e d  f rom t h e  System17 s h a l l  b e - s t o r e d  i n t o  a 
~ 1 3 7 0  d a t a  s e t  on d i s k  f o r  s u b s e q u e n t  p r o c e s s i n g .  The i n p u t  f o r m a t  

. . ffoa t h e  S/7  was shown p r e v i o u s l y  i n  F i g u r e  8 ,  and t h e  f o r n a t  o f  t h e  
d . a t a  on t h e  S/370 d a t a  s e t  s h a l l  be i d e n t i c a l  t o  t h e  i n p u t .  Data 
S h a l l  n o t  be  passed  t o  s u b s e q u e n t  p r o c e s s i n g  s t e p s  i f  e r r o r s  a r e  
e n c o u n t e r e d  d u r i n g  d & t a  t r a n s m i s s i o n .  Da ta  t r a n s f e r  s h a l l  be  a t t e m p t e d  . 

f i v e  t i m e s  i f  e r r o r s  o c c u r .  If t r a n s f e r  i s  u n s u c c e s s f u l  a f t e r  f i v e  
t r i e s ,  t h e  cus tcmer  e n g i n e e r  s h a l l  be  n o t i f i e d .  

. , E r r o r  ' c o n d i t i o n s  which s h a l l  b e  d e t e c t e d  d u r i n g  t h e  t r a n s f e r  are shown 
in '   able 3.. 1. 
. . .  . . 



Table 3-1. Syste&/7 - ~ o s t  comnimication E r r o r  Condi t ions  
. --  - .  

1. . Channel c o n t r o l '  Check 

E r r o r  Condi t ions  

2. ln te r fac .e  Con t ro l  Check 

Required Ac t ions  

1. ~ e s s a g e  i s s u e d  t o  console .  Ret ry  of 
t r ansmis s ion  w i l l  depend on s e n s e  
s e t t i n g s  a s s o c i a t e d  w i t h  e r r o r .  

2 .  .Message i s s u e d  t o  console .  Re t ry  of 
t r ansmis s ion  w i l l  depend on s e n s e  s e t t i n g s  
a s s o c i a t e d  w i t h  e r r o r .  

I 3. Chaining Check 3.  Message i s s u e d  t o  console .  No r e t r y .  

4. Channel Data Check 

5. Command R e j e c t  

6. BUS Our ~ h d c k  

7. Equipment Check 

8. Data Check 

- . . '_ .  . 
9. Overrun 

10. c o n t r o l l e r  Read Timeout 

I 

11. End of Block Response 
Timeou t 

12 .  Incomplete ' ~ e a d  Opera t ion  

13. I n v a l i d  C o n t r o l l e r  Address 

4. Message i s s u e d  t o  console . '  Re t ry  response  
. . on s e n s e , s e t t i n g s  a s s o c i a t e d  w i t h  e r r o r .  

5. .  Message i s s u e d  t o  console .  One r e t r y  per- 
f ormed . 

6. Message i s sued  t o  console .  One r e t r y  per- 
formed . 

7 .  Message i s s u e d  t o  console .  F ive  r e t r i e s  
performed . 

8. Message i s s u e d  t o  console ,  No r e t r y  per- 
f onned . 

9. . Message i s s u e d  t o  console .  No r e t r y  per-  
f  onned . 

10. Message i s sued  t o  conso le ,  One r e t r y  
performed . 

11. Message i s s u e d  t o  console .  No r e t r y  
performed. ' 

12.  Message i s sued  t o  console .  No r e t r y  
pe r f  ormed. 

13. Message i s sued  t o  console .  No r e t r y  
performed. 

15. I n v a l i d  Order Response 

14. Incomplete Sense SBCU 

16.  1nva l id  Branch 
. . I  ..' 

14.  Message i s s u e d  t o  console .  No r e t r y  
pe r f  o m e d .  

. . 
15. Message i s s u e d  t o  console .  No r e t r y  

performed . 
16 .  Message i s s u e d  t o  console .  No r e t r y  

Per f  orned . 



Table 3-1. Systern/7 - Host Comnunication Error Conditions (Continued) 

Error Conditions Required Actions 

17. Invalid End-of.-Block Response 

19. No Controller Selected 

17. Message'issued to console. No retry 
, performed. 

18. Invalid Attention Respons? 

20. No Request Code 

18. Message issued to console. No retry 
performed. 

21. Order Response Timeout 

22. Request Code Overflow 

23. ALU Check 

19. Message issued to console. No retry 
perforned. 

20. Message issued to console. No retry 
perf omcd.  

21. Flrssage issued to concola. Yo retry 
perf omed. 

- .  . 

22. Flespagc issued eo console, Yn retry 
perfomcd. 

I 23. Message issued to console. No retry 
performed. 



3.3 DECOMMUTATE RAW DATA INTO SCAXS 

Decommutating raw d a t a  i n t o  s cans  s h a l l  i nc lude :  
. . 

o , Sepa ra t ing  BCH'S and f l a g s  from t h e  d a t a .  

o  Determining t h e  l o c a t i o n  of  lock-star ts, ~nd-of- locks, 
and End-of-Sites. 

o  E x t r a c t i n g  scans  from t h e  d a t a ,  

o  computing scan  tixries i n  l o c a l  s t anda rd  t ime a t  t h e  s i t e  from t h e  
s i t e  base  t ime and t h e  r e l a t i v e  time v a l u e s  i n  b l o c k - s t a r t s  and 
i n  t h e  time v a l u e  preceding  each scan.  

E r r o r  process ing  s h a l l  include.: 

o  Stopping t h e  p r o c e s s i n g . f o r  a, s i te  i f  t h e  program cannot  l o c a t e  
where b locks  and scans  begin  and end. An e r r o r  message s h a l l  
a l so . .be  p r i n t e d  i n d i c a t i n g  t h a t  d a t a  h a s  been r e j e c t e d .  

o  S to r ing  a  s can  i n t o  a r e j ec t ed - scan  d a t a  s e t  i f  t h e  t ime of t h e  
scan  is  u n c e r t a i n  because of BCH e r r o r  o r  t h e  t ime f a i l s  t ime 
c o n t i n u i t y  t e s t s .  An e r r o r  message s h a l l  a l s o  be  p r i n t e d  
i n d i c a t i n g  time of s can  and r eason  f o r  r e j e c t i o n .  
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3.4 EXTRACT V.iRIABLES COhTERT TO ESGINEERINC L!ITS 
4 

- 
Tho i n p u t  p roces s ing  so f tware  s h a l l  p roces s  v a r i a b l e  formats  f o r  d a t a  
v a r i a b l e s  w i t h i n  scans .  The so f tware  s h a l l  m a i n t a i n  a s i t e  
d e s c r i p t i o n  d i r e c t o r y  t o  provide '  a d e t a i l e d  d e f i n i t i o n  of t h e  l o c a t i o n  
of each v a r i a b l e  w i t h i n  each s i t e ' s  i n p u t  d a t a  s t ream. 

, 

' To e x t r a c t  v a r i a b l e s  from scans ,  t h e  scan  f i l e  c r e a t e d  du r ing  
decommutation s h a l l  be used a s  i n p u t .  The so f tware  s h a l l  l o c a t e  each 
v a r i a b l e  r e q u i r h g  c a l i b r a t i o n / c o n v e r s i o n  through u s e  of t h e  s i te  
d e s c r i p t i o n  d i r e c t o r y .  

V a r i a b l e s  s h a l l  be c a l i b r a t e d  and conver ted  t o  eng inee r ing  u n i t s  u s ing  . . . . . 

p e r f  ormance-.analy$ t - suppl ied  convers ion .  type  and convers ion  cons ' tants  . . 
f o r  . each  v a r i a b l e .  The fo l lowing  convers ion  types  s h a l l  be  provided: 

L inea r  : Eng-Units A +(B x Raw) 
.: Quadrat ic :  Eng-Units = X +(3 x Raw) + (C x RawZ) ' :. . .  . . .  

Third Order: Eng-Units = X +(3 x Raw) + ( C  x RawZ) .t (D x ~ a w 3 )  
D i s c r e t e :  Eng-Units = 1 i f  A < Raw < B. - 

0 o the rGi se  



A f t e r  convers ion  t o  eng inee r ing  u n i t s ,  i n d i v i d u a l  v a r i a b l e s  s h a l l  be  
t e s t e d  f o r :  

. . o ~ x c e e d f n ~  ' l i m i t s  s p e c i f i e d  by t h e  performance a n a l y s t  . . . .  . .  . 

. . .  o A change between s u c c e s s i v e  r ead ings  which exceeds a  naximum 

. . .  . 
. . .  . s p e c i f  l e d  by t h e  per f  ornance ana lys  t 

.. . . . . .  
o A BCH e r r o r  f l a g  f o r  the' p o r t i o n  of t h e ' d a t a  s t ream from . . .  

which , the v a r i a b l e  was e x t r a c t e d ,  , . . 

~ . . . & a r i a b l e  which f a i l s .  tvo  of t h e  above t e s t s  s h a l l  be  r e j e c t e d .  A . . 
f a i l u r e  i n d i c a t i o c  v a l u e  s h a l l  r e p l a c e  t h e  computed v a l u e  i n  t h e  
ou tpu t  used t o  upda te  t h e  d a t a . b a n k .  The r e j e c t e d  computed v a l u e ,  
a long  w i t h  i d e n t i f y i n g  in fo rma t ion  ( s i t e  i d ,  t ime,  and an i n d i c a t i o n  
of which v a r i a b l e  t h e  data i s  for.) s h a l l  be  s t o r e d  i n  a r e j e c t e d  
v a r i a b l e ' d a t a  s e t  and , s h a l l  be inc luded  i n  e r r o r  messages / r epo r t s  t o  
t h e  a n a l y s t  . . .  . 

The c a p a b i l i t y  s h a l l  be  provided 'to perform t e s t s  f o r  no change i n  a  
v a r i a b l e .  , Thi s  c a p a b i l i t y  s h a l l  be s e l e c t a 5 l e  v i a  performance a n a l y s t  
-input. V a r i a b l e s  f a i l i n 3  t h i s  t e s t  s h a l l  be i nc luded  i n  e r r o r  
messages provided t o  t h e  a n a l y s t  . 
Cont ro l  over  t h e  l e v e i  of d e t a i l  of e r ro r . rnes sages  s h a l l  be provided 
t o  t h e  a n a l y s t .  C a p a b i l i t y  s h a l l  p rovide  d e t a i l  messages ( t o  t h e  
v a r i a b l e  l e v e l ) ,  summary. messages,  o r  no messages. 

. . 
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: 3.6 COXPUTE P E R F O R W C E  MI\LYS? DEFIYED VARIABLES 

To provide  t h e  a n a l y s t  w i t h  f l e x i b i l i t y  in a n a l y t i c a l  e v a l u a t i o n  of 
s i t e  system t h e  i n p u t  p roces s ing  so f tware  s h a l l  p rov ide  
the c a p a b i l i t y  t o  compute new v a r i a b l e s  which a r e  f u n c t i o n s o f  i n p u t  
var . iab les ;  w i t h i n  t h e  d a t a  s t r e m .  These v a r i a b l e s  s h a l l  be  computed 
based on ' input  provided by t h e  a n a l y s t .  C a p a b i l i t y  t o  combine up t o  . 

f o u r  i n p u t  v a r i a b l e s  mathemat ica l ly  (add, s u b t r a c t ,  m u l t i p l y ,  or. 
d i v i d e )  and t o . m u l t i p l y  t h e  r e s u l t a n t  v a l u e  by a  c o e f f i c i e n t  s h a l l  b e  
provided w i t h i n  t h e  so f tware .  The sof tware  s h a l l  be designed t o  accom- 
modate a d d i t i o n a l  mathematical  f u n c t i o n s  (as  r e q u i r e d  by t h e  a n a l y s t ) .  

If any v a r i a b l e  s p e c i f i e d  t o  be used i n  a performance a n a l y s t  de f ined  
v a r i a b l e  ' h a s  been r e j e c t e d  dur ing  t e s t i n g  , t h e  performance a n a l y s t  
de f ined  v a r i a b l e  s h a l l  n o t  be ccnputed.  The ou tpu t  s h a l l  be  s e t  t o  
-99999 t o  i n d i c a t e  t h a t  computation was r l u t  per forncd .  

. . Performance a n a l y s t  de f ined  v a r i a b l e s  s h a l l  be computed on a d e t a i l e d  
l e v e l  (Scan). These v a r i a b l e s  s k a l l  be inc luded  i n  d a t a  base  update  
i n fo rma t ion ,  . . 



3.7 - COMPUTC - . . - P'PTJ"OILXANCE , - - EVALUATION .PARAMETERS . 

Since  a s t a d a d  s e t  of s o l a r  h e a t i n g  and coo l ing  system performance 
e v a l u a t i o n  c i i t e r i a  w i l l  be  u sed ,  t h e  i n p u t  p roces s ing  so f tware  s h a l l  
u t i l i z e  t h e  3 l f e  i n s t rumen ta t ion  d a t a  and manually provided d a t a  t o  
compute t h e s e  e v a l u a t i o n  c r i t e r i a .  In s t rumen ta t ion  i n p u t  t o  t h e s e  
computat ions s h a l l  c o n s i s t  of i n p u t  v a r i a b l e s  a f t e r  convers ion  t o  , 

engineer ing  u n i t s  and t e s t i n g  f u n c t i o n s  have been performed, , 

Var iab le s  a t  t h e  scan  l e v e l  s h a l l  be u t i l i z e d . i n  conputa t ions .  Manual 
i n p u t  of parameters  such a s  sys t em. type ,  c o l l e c t o r  a r e a  and h o t  water  
temperature r equ i r ed  i n  computation of per formance-parameters ,  s h a l l  
b e  provided by t h e  performance a n a l y s t .  Resu l t i ng  performance 
parameters  s h z l l  be included a s  ou tpu t  f o r  e n t r y  i n t o  t h e  d a t a  base .  

The fo l lowing  performance e v a l u a t i o n  p a r a n e t e r s  s h a l l  be  computed: 
. - .  

o S o l a r  energy .provided f o r  h o t  .water  
L .  _ .  

o Aux i l i a ry  energy r e q u i r e d  f o r  h o t  water  

o  S o l a r  energy provided f o r  space  h e a t i n g  

o  Aux i l i a ry  energy r e q u i r e d  f o r  space  h e a t i n g  

o  S o l a r  energy provided f o r  space  coo l ing  

o  Aux i l i a ry  energy r e q u i r e d  f o r  space  coo l ing  

Q Hot water  subsystem loss 

o T o t a l  a v a i l a b l e  s o l a r  energy 

o T o t a l  c o l l e c t e d  s o l a r  energy 

o  C o l l e c t o r  a r r a y  e f f i c i e n c y  

o  T o t a l  s o l a r  energy u t i l i z e d  

o  S o l a r  system 'conversion e f f i c i e n c y  

o  S o l a r  system o p e r a t i n g  energy r e q u i r e d  

o  T o t a l  a u x i l i a r y  energy r e q u i r e d  

o  Pe rcen t  s o l a r  app l i ed  t o  load  

o  Conventional  energy s a v i n g s  

o  ,. Percen t  of t ime d w e l l i n g ' c o n f o r t a b l e  



., . 
o Percen t  of - t i n e  h o t  water  a v a i l a b l e  

Table  3-2 c0ntair .s  t h e  equa t ions  which s h a l l  be u t i l i z e d  i n  computing 
t h e  above parameters .  Also included i n  t h e  t a b l e  i s  t h e ' d e f i n i t i o n  of 
terms and u n i t s  shown , i n  t h e  equa t ions .  

I n  t h e  conpu ta t ion  of t h e  per fornance  p a r & e t e r s , , ' u s e  of any 
in s t rumen ta t ion  v a r i a b l e  which has  f a i l e d  ' t e s t i n g  c r i t e r i a  s h a l l  
r e s u l t  i n  t he  perfom,ance p a r t i e t e r  .bei?.s s e t  t o  a  -9999 v a l u e .  

. . I n  t h i s  manaer, no i n v a l i d  perfornance Tarameter s h a l l  be c a l c u l a t e d  
and en te red  i n t o  the  d a t a  base .  

. . 
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3' SOLSH = 

4 AUXSH = 

5 SOLSC = 

6 AUXSC = 

7 m o s s  = 

FHC.DTHC; CP.FLDENS.K~, i f  DC = o 
, 0, o the rwise  

WAUE , i f  DC = 1 
otherwise  

FHC CP FLDENS K1, i f  DC = 1 
. . .  0, otherwise  

WAUE , i f  DC q.1 
0 , i f  o the rwise  

(SOLMJ+AUmJ) -(FHW* THW-TSW) CPWa DENSW* K1) 

- 8 SOLAVL HT*CLAREA*K2 

10 COLEFF = -.-,:."...4- SOLCOL 
.. . SOLAVL 100 

11 SOLUTL = SOLHW+SOLSH+SOLSC 

12 SOLEFF = SOLUTL 
SOLCOL * l o o  

13 SOLOP = WCP+\.JPHP+WhCP, i f  c o l l e c t o r  type  = l i q u i d  
WCF+WPKF+WHCF, i f  c o l l e c t o r  type  = a i r  

15 PCSOL = SOLUTL 
(SOLUTL+AUXTOT 1 0 0  

1 6  SOLSAV = SOLUTL 
. (CONEl?P/lOO) -SOLOP 

17 PCTDC-=J 100, i f  TID h RHP w i t h i n  comfort limits 
(72 r TID r 78, 20 r RHP r 60) 
0, i f .  o t h e r ~ b s e  - '  

. .- 

18 PCHWA a 100, i f  THW 2 THNREQ 
0, otherwise  

.1' 



. .. .. .. . . .  . ... .....' ' 

Table  3-2. Page 2 o f  3  

Units 

KW 
KW 
KFT 
KW 
ICW 
KlJ 
KW 
KW 
KW 
P e r c e n t  
KW 
P e r c e n t  
KW 
KFT 
F e t c s ~ ~ t  
KW 
Percen t  
Pe rcen t  
Gal lons  
Minute i n  l i q u i d  system, 
Cu F t .  
Minute i n  a i r  systems 
* F . 
- BTU 
Pound - O F  

From - BTU t o  KFT 
Minute 

KW 
Gal lons  
Minute i n  l i q u i d  sys tems ,  
Cu, F t .  
Minute i n  a i r  cystems 
O F  

K!J 
1 coo l ing ,  0 n o t  c o o l i n g  
Gal lon  
Minute 
P 

* F 
- BTU 
pound-'F 
Pound 
Gal lon  
BTU 
Sq.  F t .  - Hour 

Code 

SOLHW 
AUXFd 
SOLSH 
AUXSH 
SOLSC 
AUXSC 
HWLOSS 
SOLiVL 
SOLCOL 
COLEFF 
SOLUTL 
SOLEFF 
SOLOP 
AUXTOT 
PCSOL 
SOLSAV 
PCTDC 
PCHIJA 
FPH- 

DTPH 
CP 

K1 

WHWAU 
FHC 

DTfIC 
WAGE 
DC 
FIM 

THW 
TSW 
CPW 

DEXSV 

HT 

D e s c r i p t i o n  

S o l a r  energy provided f o r  h o t  wa te r  
A u x i l i a r y  energy r equ i r ed  f o r  h o t  water  
S o l a r  energy provided f o r  space  heac ing  
A u x i l i a r y  energy  r equ i r ed  f o r  space  h e a t i n g  
S o l a r  energy provided f o r  space  coo l ing  
Aux i l i a ry  energy r e q u i r e d  f o r  space  coo l ing  
Hot water  subsys t en  l o s s  
T o t a l  a v a i l a b l e  s o l a r  energy 
T o t a l  c o l l e c t e d  s o l a r  energy 
C o l l e c t o r  a r r a y  e f f i c i e n c y  
T o t a l  s o l a r  energy u t i l i z e d  
S o l a r  s y s t e a  conve r s ion  e f f i c i e x y  
S o l a r  s y s t e n  o p e r a t i n g  energy r e q u i r e d  
Total a u x i l i a r y  energy  r e q u i r e d  
Pe rcen t  s o l a r  a p p l i e d  t o  load  
Convent ional  energy sav ings  
Pe rcen t  of t ime dwe l l i cg  comfor tab le  
Pe rcen t  of t ime h o t  water  a v a i l a b l e  
P r e h e a t e r  h e a t  exchanger f l ow  r a t e  

P r e h e a t e r  i n p u t  d i f f e r e n t i a l  t empera ture  
S p e c i f i c  h e a t  of t r a n s f e r  f l u i d  

-. 
Conversion c o n s t a n t  ,0176 

Domestic h o t  wa te r  a u x i l i a r y  power 
Load h e a t  exchanger f low r a t e  

Load h e a t  exchanger d i f f e r e n t i a l  t empera ture  
A u x i l i a r y  E l e c t r i c  Tower 
Cooling subsys t en  d i s c r e t e  
Dones t ic  ho t  water  f l ow  r a t e  

Hot water  supply  tempera ture  
Domestic s e r v i c e  water  t empera ture  
S p e c i f i c  h e a t  of water  1 

Dens i ty  of water  

C o l l e c t o r  i n c i d e n t  t o t a l  s o l a r  r a d i a t i o n  
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FCA 

DTCA 
WCP 
wpm. 
WHCP 
WCF 
wpm 
WHCF 
CONEFF 
TID 
RHP 
THWREQ 

U n i t s  Code 

C o l l e c t o r  a r e a  
Conversion Constant  .000293 

C o l l e c t o r  a r r a y  f low r a t e  

D e s c r i p t i o n s ,  

C o l l e c t o r  a r r a y  d i f f e r e n t  tempera ture  
C o l l e c t o r  pump power 
P rehea te r  pump power . . 

Load h e a t  exchanger pump' power . 
C o l l e c t o r  f a n  power .... . . 

Prehea te r  f a n  power 
Load heat exchanger f a n  power 

I Conventional energy convers ion  e f f i c i e n c y  
Dwelling indoor d ry  bulb  t e z p e r a t u r e  
Dwelling indoor  r e l a t i v e  h u n i d i t y  
Hot water  minimum tempera ture  r e q u i r e d  

Sq. F t .  
BTU - 
Hour t o m  
Gal lon  
Minute i n  l i q u i d  sys tems,  
Cu F t  
Minute i n  a i r  systems 
OF 
KW 

- .  

. . 
Kw 
KFI . . .  
KW 
Kw 
w .  
P e r c e n t  

F  
P e r c e n t  
OF 

. . .  . .  .- . . . . .  . . . . . .  - . . . - . . . . .  

. . . . .  ... - .  



3 . 8  G E N E U T E  IXPUT FOR DATA 3ASZ UPDATE 

The i n p u t  p r o c e s s i n g  s o f t w a r e  s h a l l  g e n e r z t e  i n p u t  t o  b e  used f o r  
u p d a t i n g  t h e  d a t a  b z s e .  The i c ? u t  f o r  e a c h  d s t a i l e d  s c a n  s h a l l  b e  
f o r m a t t e d  a s  show. i n  F i g u r e  9 .  These  s c a n s  s h a l l  b e  b locked  such  
t h a t  e a c h  i n p u t  r e c o r d  t o  t h e  f i l e  3 a l c t e n a n c e  s o f i w a r e  c o n t a i c s  s i x  
h o u r s  of d a t a  f r o 3  t h e  remote  s i t e .  Each e l e n e n t  of t h e  i n p u t  f o r m a t  
s h a l l  c o n t a i n  o n e  of t h e  f o l l o ~ i n g :  

(1) A v a l u e  which h a s  p a s s e d  a l l  t e s t i n g  c r i t e r i a  

(2) . An i n d i c a t i o n  t h a t  t h e  e lement  does  n o t  a p p l y  t o  t h e  r e n o t e  
- s i t e  

(3) An i c d i c a r i o n  t h a t  t h e  v a l u e  h a s  been r e j e c t e d  d u r i n g  
proco~eing . . 

The d e f i n i t i o n  of e a c h  e l e m e n t ' s  c o n t e n t s ,  f o r n a t ,  and e n g i n e e r i n g  
u n i t s  i s  shown in T a b l e  3-3. 

Data  b a s e  u p d a t e  r e c o r d s  s h a l l  c o n s i s t  o f :  

(1 )  D e t a i l  d a t a  ( s c a n  l e v e l )  

(2)  Hourly  d a t a  (summarized f rom d e t a i l  d a t a )  

(3) D a i l y  d a t a  (summarized from h o u r l y  d a t a )  
. . 

The r e q u i r e n e n t s  a s s o c i a t e d  w i t h  t h e  g e n e r a t i o n  o f  t h e s e  d a t a  a r e  
d i s c u s s e d  i n  t h e  f o l l o w i n g  p a r z z r a p h s .  

Detai l  Data  
. . 

Detail r e c o r d s  s h a l l  eonrain v a l c e v  U S  d l r e c ~ l y - r e a d  variables, 
p e r f o r w i n c e  a x a l p t - d e f i n e d  coz?c ted  v a r i a b l ? s . ,  and perfnz%ance 

, e v a l u a t i o n  p a r a m e t e r s .  These d a t a  s h a l l  b e  z t  t h e  s c a n  l e v e l  
( b a s e l i n e d  a t  5 n i n u t e s ) .  A 1 1  v a r i a b l e s ,  which e i t h e r  a r e  n o t  ' 

a p p l i c a b l e  t o  t h i s  s i t e  o r  have f a i l e d  p r o c e s s i 2 g  t e s t i n g  s h a l l  be  
f l a g g e d  v i t h  a p p r o p r i a t e  i n d l c a t a r  f i l l  worcs .  

, , 

Hourly  Data  

Hourly  d a t a  s h a l l  be  cozput 'ed from t h e  d e t a i l  d a t a  de;cribed 
p r e v i o u s l y .  I f .  a l l  v a l u e s  of a  v a r i a b l e  w i t h i n  t h e  c o r r e s p o n d i n g  
d e t a i l  d a t a  (12 s c a n s )  have  ei:5er f a i l e d  t e s t i n g  c r i t e r i a  o r  a r e  n o t  
a p p l i c a b l e ,  t h e  h o u r l y  v a l u e  s h a i l  b e  s e t  t o  -99999. I f  v a l u e s  e x i s t  
which have p a s s e d  t e s t s  and i f  t k e  d e t a i l  d a t a  i s  a p p l i c a b l e  t o  t h e  
s i t e ,  t h e  h o u r l y  coapu ted  v a r i z 3 l e  s h a l l  be  c a c ~ u t e d  a s  shown in 
Figure 1Q and v r i k t e n  t o  t h e  d a t a  b a s e  i n p o t  f i l e .  



D a i l y  D a t a .  

D a i l y  d a t a  s h a l l  b e  computed f rom t h e  h o u r l y  d a t a .  I f  a l l  h o u r l y  
v a l u e s  o f  a v a r i a b l e  have  been  se t  t o  -99999, as d e s c r i b e d  above ,  t h e  
c o r r e s p o n d i n g  d a i l y  v a r i a b l e  s h a l l  b e  set  t o  -99999. I f  h o u r l y  v a l u e s  
e x i s t  which have p a s s e d  t e s t i n g ,  a d a i l y  d a t a  computed v a l u e  s h a l l  b e  
computed as shown i n  F i g u r e  10. 

For t h e s e  d a i l y  v a r i a b l e s  which a r e '  t o t a l s ,  a  summation o f  h o u r l y  
t o t a l s  s h a l l  b e  pe r fo rmed .  
. . 

The d a t a  base i n p u t  s h a l l  c o n t a i n  d e t a i l  r e c o r d s  f o r  t h e  p a s t  month, 
h o u r l y  r e c o r d s  f o r  t h e  p a s t  h o n t h ,  and a l l  d a i l y  r e c o r d s  g e n e r a t e d  t o  . . 
d a t e ,  D a i l y  i n p u t  f o r  d a t a  b a s e  u p d a t e  s h a l l  c o n t a i n  a l l  s i t e  
o p e r a t i o n a l  r e c o r d s  t o  b e  p u t  i n t o  t h e  d a t a  base n o t  just new o r  . . 
changed r e c o r d s .  
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Figure 9. Form of Input for Data Base Update 1 I 
Page 1 of 2 



, \ 
. . 

. . .  
. . . .  . . . . . . . .  . . . . . .  .:. ..........- ....... . . .  ... . . .  , -  -- - ., .....- . -  . -  -.. - -  - i- -. . . - .  

2. W 2 4 F  . B I N  , F I X E D ( ~ ~ ~ . ~ . ~ * / = ~ E T U ~ N  A I R  FAN' PQWER ' '. * / 
2 H T  ? I " i  F I X E O ( 3 1  r e )  r/rCCCL'ZCTOI;. I V C I D E N T  T 3 T .  SO1 A Q  R A r )  * /  

. .; .;>,.:. .< .  . .  1 '  . . . . . . . .  2.. R A P  ::.,::. : . R  1'1 F I XED ( 3  1  r 5 )  */=!I kELL ' ING I.?J!30(3R , ' qELA T . I V E  ! iUY I D I  T Y  * / . j  . ?..:. . -  . .......... 
..:..~......::.: .... T 'DHC. '  . . . . .  3.IN F I X E D ( 3 l  r 6 )  * / * L C  4i2 ~ E ' P T  EYCi!ANSEP O+J/OFF D . L ~ C R E T U / . (  .,: . " . 

::;. ,...j,.;.!, 2 DCTP. ' :  13 IPJ' F I X E D <  31 9 5 )  r / xCC IDL  I NG TO'AEY PUMP. G21/0FF 01 SCRETE%/, !  
. . . . . . . .  . .  2.' OC . Y I!.! F I X.E.D. ..(,3.1 ?.F,).-r /~C!2~L.!h:Tr.-:SU~-S.Y.SJZ~.-R-CS.CRE TE . .  x / :  . '.__________ .--.--. -- .. 

2 VH'ND SI...I F I X E D ( 3 l r 6 ) r / ~ ' : / I ' < 8  S P Z E 3  =I 
2 G 9 I N  F f X E D ( 3 l r b )  r / z s I N G  O I G E C T I S N  . . * /  
2 571 ? I ~ I  F I X E D ( 3 1 , S )  . /=SPAt?E 1 */ 
2 s32  . 71'1 F I  K=.ELZL.-~) */=<=.+.== 7- . . .  . . . . .  . . . . . . . . . . .  " L  . . . . .  . .:: ", 2 SP3 3 T " 4  F I X E D ( 3 1  r 6 )  . / ' * S 3 4 R E  .3 . . . .  . . : . . . .  +: . . . j .. -.: /: . . . . . . .  . . . . . . .  :,":'" 2' 5p4 ' .... . . . . . . . . . . . . . - . : .  . . . . . .  . . . . . . .  . . : . . .  . . I .  . . . . :  S I P :  F I X E D ( 3 1  9 6 )  ~/ASP.I'.?C & , . . . . . .  :.. .*/ 'j  . . . . . . . .  ................ .:..:. , . , 2 . : :S05- ; .  !?IN i I x E G ( 3 1 , 6 ) , / x 5 P 4 ~ E  5 . .  , . . i :i . . . . . . , . -, _ .  . . .  . . .  . ,  

. . . . . . . . . . . .  ., .. * I.' 
. . . .  . . .  . . . - . . . .  ".2>-E6. 7I~~l-~j-~-~.~(-~-.l-:~5>-j~-~.?~~$-~~-$ :- . . . . .  . . .  . . . '  .. ' -- =a/; d 

2 S P 7  , ,  :.\Ig\i F I X E C (  3 1  r f  ) r / * S r " 4 K Z  7 . . * /  . . - :.. 2 ' sp8 " 
. . 5 I.\; F I X E E ( 3 1  *a) r / u S o l ? . E  3 '  . . . . , - '  . .  . * / . 

. , 2  SP3 ? I N  i I X E D ( 3 1 . h )  r , / r S o A H E  9 - x/" 
3 1 V  F IXEDJJJ 9 5  r / = S ? b q E  1:; 2 S _ ? U  . - _ . ;  ----.. * / . .... 

. . : . . . .  . . . . . .  : . " . ~ ~ S ' ~ L H . + '  ... ii I &  F I XED(31 ,6 * / * S F L A "  f NERGY ~ 3 0 ~ - F O ~ ?  H O T  '#ATE7 . = / ]  
.............. ;:. . . ; .  :. ..... . . . . :2. ' A U X H K  3 IN. F I X E D ( , 3 l r 6 )  r / * ? V X I L  Z.4EKGY G E Q  F C R  H O T  iu4TER .. */,! 

. . . . .  .;:?,'.,%,:., ::'z :,.: s C Ls H .:. . . . 
3 . I N  F I X E C ( 3  1  r 6 )  s / + 3 0 L A ?  ' E h E R C Y  P2OV F O ?  S P A C E  HE.\TSIGx/.; 

. . . . . . .  . .:;~A-u-sLs-.e~.rtj.-~~-~.~.~-~.3.,i..t.~ I--*-/? (;..s 1 L ~ E Y E : . F G ~ - ~ . ~ Q . . - E C . ~ ~ - ~ ~ . ? . - C E - Y . E J ~ T - ~ , ~ - G ~ L :  i-- - - .  - -. 2 S G C S C -  8 1 ' 4  F I X E r ( 3  1 r 5 ) */*'.SCLA:? E f E R G Y  PSUV Fa? SPACE CO1SLNCa/ 
2 A U X S C  9 I N  F I X E C (  3 1  r e )  r / . x C U ? I L  ENERGY K C 0  FDR S P A C E  COOL I P ~ G T / .  
2. H I L . O S S  9I*J F I X E G ( 3 1 . 6 )  . / * H n T  H A T E ?  SUGSYSTEP.! L J S S  = /  

' 2 SCLAVL E l l 1  F T X E C L ~ I ' . A ) V / * T C - T ~ L  A V A  tL.4.3l.E S O L A 2  EbIEa5v.  . ' 

, . . . . . . . . . .  " . . . . . .  r ...... ':;;.:: :. 2-SCLCC)~. F3 1 % .  FIXED( 3 1  . 6 )  r / * T S T A L  COL,LSCTED SCLAC? ENZQGY . .  =/7: */..; 
::~;':,:j~~;;-i,'.''~2.: CQLEFF 5 I Y  F I X E D ( 3 1 r 6 ) r / * C z L l E C T D P  AR?A?/  E F F I C . I E K C Y  . . ; ,,. ' .  x / j  
. .!... . !*;:.!..!. ..3.".2: S O L U T L ,  9 I N  F I XED(3l 9 6 )  * / * T C T A L  SOLAr? E W t R G Y  U Y f  L f  ZED ' */.'$ 
.:.v:-:..:.: " .  :::'. Z...SCL-EFF .. A .. IN F I XED (.3 1 ,<$.) ( I , t .S~L,A~-SY$-T .E-~  -C,3?JVER.S I4.x -.-EF_.F.ICI.C,&.CY~~ - .. -. - .. -. .. - . - - - - - - -- - - . . . . . . . .  - - . 

2 SOLCJP d Ilu F - I Y . E 3 ( 3 l r ! 3 )  r / = S C L A 2  SYSTEM O?E?AT I V G  ENERGY RE0 a/ .... , I"  2 ' A U X T O T  3 I>/ F I X E D (  3 1  r h )  . / = T G T 4 L  A U X I L I A R Y  2 E O I I I X E 3  - i/. - 
2 P C S O L  . !3 Ih (  F I x E C ? ( ~ ~ - ~ ~ ) ~ / = ~ E F C C N T  S O L A 2  A P Q L I E i )  Tr3 LOAC) */ 

' 2 - S J L S A V  i? IN  F I X E C ( ? l r F , )  r/~~c:~!~'kTICF!~L ENEqGY SA\IINC.S- L/. 
: 2 ~ C T U C . .  +I:< F I ~ E D ( ~ I * ~ ~ ) , / * ~ E ? c E N T  CFTME DWELLNG C O V F O R T A S L = / ~ ~  

-- ".&%i:;~; ?can+ A :..,,.. , I V ; ; : ~ ~ - X ~ X _ E D , . ~  3~-.,9). i /.~.PERcs?*T..,~.F;..~..T,I,,~E ;:-, ~ , O T _ : W . A  TE . . . . . . . . . . . .  *.V.,A~,,LABL ..:., =I ;  .l.,w4 

Figure 9. Form of Input for Data Base Update (Continued) 



C.? 2 
S P  3 
5 0 4  
'.-'5 
: . f? f, 
5.n 7 
'. 7 3 ', P 3 
S P  I t  

: JLwY 
t. '.) x!+;?' 
s n L.S t i  
A t f X S q  
5 C L S C  
h U X S C  
+ l W L O S F  
< .?L  i V L  
5 r r L C r I L  
i 3L.E FF 
S O L U T L  
S O L E F F  
SocoP 

, A U X T O f  
I 'C 'SOL 
' i O L S A V  

\ ;'C T D C  
I PCHWA . -.-. 

: O ~ E  VARIABLE DESCRII' I Iv Zm'G 
! .  - - 5 T U  , -.> 157 , . f 

3 C P c l  C ~ I L L ~ C  T C ~ J  D t j ' A P  iJ ( jT l -  E T  F ; : F S S i f n E  i 
~ C F ?  C P L L ~ ~ T J P  F A 1 4  C ) L ) T L T  P R E S S U R E  i 
:>+,c>" LC)AD H E A T  = X C H N G 2  D!JhcD O L I T L T T  ~ p f s :  
D ~ ~ c F  6 L O A D  H E A T  C x C H A N G R .  F A N  : ) L I T L E T .  2 Q c S  
: , D I + P ~  ,;'.'EHEe4TE2, ~ - U ! ~ . ~ - t J - _ T _ t 5 - ~ T  P K E S S i l E E - -  i 

S O L ~ ~  E r i E q G Y  DoDV F O R  :;DACE W E A T N S  
4 ~ x 1 ~  E k j F q G Y  R f Q  i-.~19 S D A C E  N E A T I b i G  

. S O L A R  E N F R S Y  P k O V  F C 2  S P A C E .  C 0 3 L N G  

. ~ : J x ~ L  E Y ~ P ~ Y  9 E O  Ff)? S 3 A C E  
.b i gT  w A T E Q  S U R S Y S T E M  L O S S  
T D T A L  A V A  I ;naCC 5 1 2 ~ 4 ~  E E " I E ? G Y  

-. T g T ~ c l -  C C ' , L E C T . ~ C - - C ~ ~ L A ~  .~?JERGY--- 
: C O L L E C T C R  A Q ~  A Y  - 5 F F . I . C  I EPICY 

i 1 :;CENT . T O T A L  S f I L f ~ P  EL i "GY  U T  IL I ZED 
: S O L A R  S Y - S T E Y .  CPJVEQSI  C)N E F F I  S IENCY[PERCENT 

'' ; sCLAR 3 Y S T E u 1  f l P = R A T l N G  E s E a G Y  Z E O - - /  Kw 
' : t @ T A L  A U X I L  I AQY ; ;E r ) t J  I;7ET, 

; a E 2 C S t l T  S3-.\?. ? J 3 L ! E 3  TI? L C S D  8 PERCENT 
. c ~ ' . I v E P ~ T  I a 4 r & ~  E b ~ 5 Q C . Y  S E.vI u G S  K N  
.:2E =.Cc ?iT- SF. - T I  !.!C 7)  -,i-!-L:JS. C ~ ~ ~ . ~ E C . ? T A C L , , P ~ ~ ~ E ~ ~  
,DEJCENT OF ~ 1 . 4 5  ~ 3 r  ... J ~ T E S -  -~'!~I&~+L.-*'I~OR IWJ 

. . - - .. - - . - . ---- . . 

r. T T O T  SFL Aa > A  9 1) ~TU/(HRSQ FT) 
? E L  ,IT,! ' /E N J ' 4  I a I TY ,,PERCE!JT 

_ . ' . S . *  ,_ -a_-_ - .. - 
S E R  I ~ ? J / O F F  O I SC.?E T 7 - O N  
"3 ON/O';F. D.I-SCTE TC ! ~ = o F F  
L.! D I  SCQ!?T,fE. .-  

........ 

......... - . 

EST. AVERAGE 

1 

ESTIMATED 
AVERAGE 
PSIG 

I 

- 8 

a s . . - - . . - -  

KWH. 
ESTIMATE OF TOTAL 
KWH USED THlS 
HOUR' SAhlE AS 
ESTIMATED AVG. KW. 

ESTIMATED 
AVERAGE 
PSlD $ 

i 
I 

ESTIMATED 
AVERAGE 

i 
0 F 

I 

EST AVG GAL lM lN  

EST AVG SAME 
UNITS AS DETAIL 

KWH. t 

EST. OF TOTAL 
K W H  USED THIS DAY , 

i 
- 

EST. AVG. 

K W H  (EST. TOT.) 

PSlG 

EST. AVG. 
EST. AVG. PERCENT . _ 
EST. AVG. 

EST. AVG 
EST,  AVG. h1lLESIHR 

-- - 

EST. AVG. PERCENT 
K\'IH -- 
EST. AVG. PERCENT 

\ 

-- 
ESTIMATED 
AVERAGE 
PSlG 

ESTIMATED 
AVERAGE 
PSJD 

ESTIMATED 
AVERAGE 
O F  

D u C D  t ~ L L ~ c T ~ ?  >U\IP > T F F E ~ C ~ . J T . \  IL 3 9 ~ s  ; 
DPCF c O L L E C T 0 2  F f i N  D [ F r F 9 E N T I A L  P G E S S i l P I  
DpHCP-. .LOAD-. HEAT-- LXCHArJGER-?U: , !P. -DIFZ-_PSES 
DPHCF- ' ~ 3 A t - l  H E A T  EXCHA\IC,Ea F A N  D  IFF o 2 E S  1 

r j U T D 0 0 2  ( A ! - : S I E N T ) .  l > i?Y  R U L ?  t E'J" ' O W  
T 2 3  ; O U T O D O R  (A!.!S I E N T )  Y E T  S U L A  TEMP 
7 1  0, -.DWFLL [FJG I tJ90(3F? . D R Y  3(JLR. TEMP----- 

Z A ~ .  C O L L E C T O R  a n s ~ v  I N L E T  T E M P  
C Q L L  E C T O ?  S:jQ FACF:  TE 'JPEVA TCJ?E T C S  

T n H O  S T 1  C D " F t i E A T E 9  O U T L F T  TEh!? 
T S T  ....... 3.f 3?AGEcTA.Qi; .~T.E1APE;?ATLJRf-- . -  / 
THCI 1 - 0 4 0  H E A T   EXCHANGE^ I N L E T  TEW.12 
r c o  C H I L L E R  O U T L E  T TC'AOf Q 4 T U ? E  
T C T S  COOL I NC T C W  E R  S'JPDL Y T E S ~ P E Q A  T ~ J ~ E  
T S ~ J  . DO:AE S T 1  C SE R V  1C.E M A T E R - . T F  ?APEMATURE 
'1413 H O T  K A T E 2  SLJ.30LY TE14DET7-'iTt!3E 
. 4 ~ n c l  :DZ!El- (F4TEn I rJPUT D I  FF T E x ! ? E G A T U 9 E  
[ ) T H C  L a 4 0  H E A T  F X C H A V G E T )  D I F '  T E R 4 3  I 

I 
i 'T.CT ...... . C O C L  1 N G . . T ~ H ' E ~ .  DI FF. T E : A ? S A T U Z E -  
f , T  CE ! I 3 S O D P T N  Cr( I L L F R  E V l 3 2 T 7  I ) I C F  T E Y Y  

L\ F C T l l a  ,42?AY P T C A  

EST. AVG. 

EST. AVG. e-T 

EST. AVG. - 
EST. AVG . . 

EST,AVG. MILESIHR 

KWH 

PSI0 

OF . 

EST. AVG I EST. AVG 
1 

EST. AVG. PERCENT. 

1 -nw . .  . . . .  5 8 ~ ~  s r I c 1 1 0 ~  WI ........... 
! !CAT E X C H & V G e q  ~ ' 3 %  F nH ? Q ~ H - ( : : ' P  TER 

1 :  t4C. .LOAD H E h T  =YCHANGk- :L ;  FLI># Q A T E  
4 -iC!'J1,Lt:,TT)2 " 2 ? 4 7  F L O W  UR4Tz ... 

,::;;o 5 

EST. AVG. 
PERCENT 

V l Z  0 j C 3 L L E C T O Q  ,?\J%!O Dn..*JER I w C F  . - C 3 L L E C T C R .  F A N  PDXEF7 ....... .--.---... a - .  

W ' c * - I U  ; D O M E S T I C  H 3 T  W A T E ?  A U Y I L I A ; ? Y  P.=)wEG: 
3' 'YD g o E ! i E 4  r E R  p\J'.lp ~ n w s i ?  j 
W D H F  : ' Q E H E A T E Q  F A N  PO;vEri 
*HCP . L O A D  . H E A T  K C t t A N G E ; )  P'UMP POWER--  - , 
w t i c ~  L O A D  H E A T  c l t c H a \ r C E r i  F A N  P O ~ E R  
W A U E  ALJXI  L I  A Q Y  E L E C T ?  1 C  D O N E 9  
W A I J C  4 1 ~ x 1  L I  4 Q Y  :;AS PO:?C.'rJ 
s , \ u 3 . - -  q j x ~ ~ , ( ~ l ? Y  9 1 L  ... P O 2 5 9  -----: 
W C  TEP : i< je ' i  I FJG T-J  r /  E ? q i s J A n P A T N  DlJUP n = ) ' . i z R  
if .-8 4 F ' ? E T ! J ~ N  a ! $  F A N  r'?:rr? . .--- 

:dTIU..IL.'. .- . . .  -.--- ......... -.---4 

.EST. AVERAGE 
I I 

KWH. 1 
ESTIMATE OF TOTAL 
KWH USED THlS 
D A Y  i 

. I 
I 

KW 

i G A m l N U T E  - 
KW 

EST. AVG. PERCENT ; -- 

K W H  
EST OF KWH USED 
THIS HOUR. 
SAME AS EST. AVG. 
OF KW 

EST.AVG 

K W H  

K W H  {EST TOT) 
FYT. AVG. 

- ,  - 9 

KWH (EST. TOT) - 
EST. AVG. PEi?CE!JT ' --- 
EST (:ST. TOT) i 
_ . - _ . -  

EST. AYG. 
TIME PERCENT - 3 



. .  - ..... 
,41n + 1); HOURLY COMPUTED . . . . .  VALUE=& [(a . , 

VALUE + (Min2-   in ,). VALUE2 + (?"ling - Min2 1. 
1 

VALUE3 + (59 - Min3). VALUE 

. . 

9 ' MIN; = MINUTE PORTION OF TIME; ( 05 M i n;.s 59) 
... . . .  . .  _ _  . . . . . . . .  _ .. .. - .. . . . .  ._  .___. . _  

. . . .  

VALUE 4 
rlr 

VALUE 1 ' I 

I I I 1. 
I 1 I . I  I 

I I '  I 
I I 1 - 

DAILY COMPUTED VALUE  HOUR,. VALUE11 + (HOUR2 HOUR,). VALUE2) 
. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  24 

START OF TIME 1 . , TIME 2 TIME 3 ' TlME 4 .  END OF 
HOURIDAY HOURIDAY 

. . 
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3 .9  CREATE HISTORY / X I C H I 1 ~ E  T A P E S  

The i n p u t  p roces s ing  s o f t v a r e  s h a l l  p rovide  t h e  c a p a b i l i t y  t o  c r e a t e  
and ma in ta in  h i s t o r y  and a r c h i v e  d a t a  (raw d a t a  and processed  d a t a )  on 
magnet ic  t a p e s .  .i?aVd d a t a  r ece ived  d a i l y  f r o 3  t h e  S / 7  computer s h a l l  
b e  w r i t t e n  t o  d i s k  s t o r z s e  and organized  i n t o  a  d a t a  s e t  f o r  each  
d a y ' s  d a t a .  The cor res?ondicg  s i t e  d e s c r i p t i o n  d a t a  f i l e  c o n t a i n i n g ,  

' c a l i b r a t i o n / c o n v e r s i o n  ir.forr?.ation s h a l l  a l s o  be w r i t t e n  t o  t h e  d a t a  
s e t  s n  a d a i l y  b a s i s .  On a  z o n t h l y . b a s i s ,  t h i s  d a t a  s h a l l  be  w r i t t e n  
t o  magnet ic  t ape  t o r  a r c h i v a l  purposes .  Yagnet ic  t a p e s  s h a l l  be  
ca tq loged  t o  r e l a t e  days of i n fo rma t ion  w i t h  t ape  i d e n t i f i c a t i o n  f o r  
r e t r i e v a l  purposes.  

Processed d a t a  s h a l l  be  c a i c t a i n e d  on t z p e  f o r  h i s t o r y  pu rposes .  
Monthly, a f t e r  a l l  d a t a  t ~ r  t h e  mocth has been processed ,  t h e  d e t a i l  
r e c o r d s . f o r  t h e  =onth,  o rganized  5y s i t e  I D ,  s n a l l  be s t o r e d  on d e t a i l  
r eco rd  a r c h i v e  t a p c ( s ) .  Hourly r eco rds  f o r  t h e  month, organized  by 
a $ t e  i d ,  s h a l l  be  s t o r e d  on hour ly  r eco rd ' a r ch ive  t a p e ( s )  . Dai ly  
summary r eco rds  r e z a i n  i?; the daca base, thus  elrai'a is no r e q u i r e z e n t  
t o  keep t h e a  on a r c h i v e  t a p e s .  

. .  . . 



:3,10 CREATE ISPUT SUXYARY REPORTS LYD ERROR YESSAGES - 
:To assist the performance analyst and data base maintenance personnel, 
the input Processing Software shall create input summary reports and 
error messages; To provide these reports and messages, the software 
shall: - 

. o . Generate daily reports to specify the number of data base input 
records by site and scans . 

, . .  . . . 
.. . .. - o Generate a report to specify the number o'£ records by site placed 
- . .  . in monthly datq base detail record history files 

Gene.rate a daily suzTary report to specify the number of sites 
processed and the nunber of sites for which processing failed 

. ... . 
. . 

Generate daily messages if.a site is dropped or a block of data 
i s  dropped -. . . 

Support user selection options for site,sumary reports on raw 
input processing. ~hese' reports shall include the following types 
of inforiaation: 

- Number of blocks 

- Number of scans 

- Time of first and last scan . ..'. . _ . ., _ 
- Summary' or errors in. variables. 

Support user selection for error messages on individual 
variable errors (BCH errors, out of limits, variable changing 
too fast, variable rejected) during raw input processing. 

o Support user selection option for printing data base detail 
records created by raw fnput processing. 

o Provide a report of calibration/conversion paraneters for each 
remote site. Report shall include: 

- Calibration/conversion data for each input parameter 

- . History of changes in calibration/conversion data 



4 .  FILE MAIKTE>I.XYCE SOFTTARE REQUIRSMENTS 

The f i l e  m a i n t e ~ a n c e  s o f t x a r e  s h a l l  e x e c u t e  i n  t h e  51370-145  h o i t  . 

computer and s h a l l  p r o v i d e  t h e  c a p a b i l i t i e s  r e q u i r e d  i n  s u p p o r t  of t h e  
pe r fo rmance  e v a l u a t i o n  d a t a  b a s e .  The s o f t w a r e  s h a l l  e x e c u t e  i n  a 
s h a r e d  env i ron i ien t  under  c o n t r o l  of t h e  S l 3 7 0  OS/>NT o p e r a t i n g  sys tem.  

4.1 FUNCTIONAL IIEQUI3E:!S?:TS 

To s u p p o r t  t h e  management of t h e  pe r fo rmance  d a t a  b a s e ,  t h e  f i l e  
main tenance  s o f t w a r e  s h a l l :  

o  Update t h e  d a t a  b a s e  from t h e  o u t p u t  o f  1 h e . I n p u t  
' P r o c e s s i n g  Sof t v a r e  

o P r o v i d e  c a p a b i l i t y  for manual i n p u t  t o  t h e  d a t a  b a s e  f o r  d a t a  
collection/addition/cor~ection , . 

o P r u v i d e  i a p a b i l i t i c s  r e q u i r e d  i n  ~ ~ r f n r m a n c e  of d a t a  b a s e  
main tenance ,  a c c e s s ,  and u p d a t e  f u n c t i o n s  

o  P r o v i d e  s e c u r i t y  of d a t a  b a s e  c o n t e n t s .  

The f o l l o w i n g  p a r a g r a p h s  a d d r e s s  t h e  d e t a i l e d  r e q u i r c m e n t s  which n u s t  
be  s a t i s f i e d .  



AUTOMATIC L'PDATE OF DATA BASE 

The f i l e  maintenance so f tware  s h a l l  a c c e p t  t h e  ou tpu t  of t h e  i n p u t  
process ing  so f tware  and c r e a t e  t h e  performance e v a l u a t i o n  d a t a  base .  
The i n p u t  t o  t h i s  sof tware  s h a l l  be of t h e  format '  shown p rev ious ly  i n  
F igure  9 and s h a l l  be sequenced by s i t e  i d e n t i f i c a t i o n  and a l l  d a t a  
f o r  each s i t e  s h a l l  be  i n  t i n e  sequence. The i n p u t  s h a l l  c o n t a i n ' 3 0  
days informat ion  f o r  each remote s i t e  and s h a l l  be s t o r e d  on to  t h e  

' d i s k  u n i t ,  w i t h i 2  the  h o s t  c o m p u t e r ' f a c i l i t y ,  which i s  ded ica t ed  f o r  
s o l a r  h e a t i n g  and coo l ing  system e v a l u a t i o n  d z t a .  D i r e c t o r i e s  
r equ i r ed  f o r  access/upda ' te  of t h e  c o n t e n t s  of t h e  d a t a  base  s h a l l  be  
c r e a t e d  du r ing  the  update  p roces s .  

E r r o r s  encountered, dur ing  c r e a t i o n  of t h e  d a t a  base  s h a l l  be  provided 
f o r  d a t a  base  c o r r e c t i o n  a c t i v i t i e s ,  



4 . 3  W U A L  INPUT. TO THE DATA BASE 

I The performance e v a l u a t i o n  d a t a  b a s e  s h a l l  c o n t a i n  n o n - i n s t r u m e n t a t i o n  
d a t a  r e l a t i n g  t o  d z s c r i p t i o n  end p e r f c z a n c e  of s o l a r  h e a t i n g  end 
c o o l i n g  s y s t e m s ;  I n  a d d i t i o n ,  manual i n p u t  f o r  c o r r e c t i o n  of d a t a  

, 
base c o n t e n t s  s h a l l  be  s u p p o r t e d .  Both t e k i n a l  i n p u t  and. b a t c h  i n p u t  
t e c h n i q u e s  s h a l l  b e  p r o v i d e d .  

. , 

, . The manual i n t e r f a c e  c a p a b i l i t y  s h a i l  be used  t o  g e n e r a t e  i n i t i a l  d a t a  
. f i l e s  w i t h i n  t h e  d a t a  b a s e  and s h a l l  h e  used t o  e n t e r  non- ' 

i n s t r u m e n t a t i o n  d a t a ,  p r o b l e n  d e s c ' r i p t i o c s ,  problem s o l u t i o n s ,  and 
o t h e r  t e x t - t y p e  i n f o r r - a t i o n .  . 

. . 

During t h e  manual i n p u t  of d n t a ,  t h e  sofr.;are s h a l l  pe r fo rm e d i t i n g  on 
f o r m a t  of i n p u t  ts e n s u r e  tha: i n c o r r e c t  d a t a  i s  n o t  e n t e r e d  i n t o  t h e  
d a t a  b a s e .  ? lessages  s h a l l  be p r o v i d e d  t o  i n d i c a t e  e r r o n e o u s  i n p u c  (on 
d i s p l a y  t u b e  from t e r m i n a l  inpu t .  acd v i a  p r i n t o u t  f o r  b a t c h  mode). 



The normal d a t a  base  maintenance, a c c e s s ,  and update  c a p a b i l i t i e s  
s h a l l  be  provided f o r  suppor t  of t h e  performance e v a l u a t i o n  d a t a  base .  
The f i l e  maintenance s o f t w a r e  s h a l l  provide:  

o  Predef ined  o p e r a t i o n s  t o  b e  performed on t h e  d a t a  elements 
when maintenance is  being performed. . . 

o  I n t e r f a c e  between t h e  d a t a  base  p roces s ing  language and u s e r  
w r i t t e n  r o u t i n e s  f o r  d a t a  e d i t i n g .  

o  Data f i e l d  e d i t i n g  wh i l e  performing f i l e  maintenance. 

o  I n d i c a t i o n  of e r r o r s  i n  d a t a  makeup f o r  c o r r e c t i v e  a c t i o n .  
. -. 

o  S t a t i s t i c s  on system c h a r a c t e r i s t i c s  f o r  u s e  i n  improving 
performance. -. - . 

o  A b i l i t y t o  a c c e s s m u l t i p l e  f i l e s w i t h i n  t h e  s a m e p r o c e s s i n g  
sequence. 

o  ' C a p a b i l i t y  f o r  keyword/secondary indexing  of d a t a  f i e l d s .  

o  Data mig ra t ion  ( a rch iv ing )  of d a t a  f rom t h e  d a t a  base  on s e l e c t e d  
bas  is. . .-_ . _ . . 

o  Support of r e s t r u c t u r i n g  d a t a  i i l e s  t o  a l l ow f o r  changes i n  e i t h e r -  
f i l e  s i z e '  o r  c o n t e n t ,  

o  Data base  u t i l i t y  f u n c t i o n s  f o r  d a t a  convers ion .  



4.5 DATA BASE SECURITY 

The f i l e  main tenance  s o f t w a r e  s h a l l  p r o v i d e  s e c u r i t y  i n  a c c e s s  o f  t h e  
d a t a  w i t h i n  t h e  d a t a  b a s e .  The d a t a  b a s e  s e c u r i t y  c a p a b i l i t i e s  s h a l l '  
b e  u t i l i z e d  i n  e i t h e r  t h e  t e n i n a l  o r  b a t c h  mode o f  o p e r a t i o n ,  
Details o f  t h e  s e c u r i t y  r e q u i r e m e n t s  a r e  c o n t a i n e d  i n  t h e  f o l l o w i n g  
p a r a g r a p h s :  

Termina l  Access  

Data b a s e  s e c u r i t y  w i t h i n  t h e  t e m i n a l  a c c e s s  mode s h a l l  c o n s i s t  of 
s ign-on ,  password,  and f i l e . c l a s s i f i c a t i o n  s e c u r i t y  t e c h n i q u e s .  

At s ign-on t o  t h e  t e r n i n ' a l ,  t h e  u s e r  s h a l l  s p e c i f y  a c c o u n t i n g  - .  
i n f o r m a t i o n  and nune.  T h i s  i n f o m a t i o n  s h a l l  b e  v e r i f i e d  f o r  
c o r r e c t n e s s ,  and i f  i n c o r r e c t , .  a  rressage s h a l l  be  d i s p l a y e d  s p e c i f y i n g  
t h a t  i ~ c o r r e c t  a c c o u n t i n g  i n f o m a t i o n  h a s  been  e n t e r e d .  The u s e r  . . 
s h a l l  be  a l lowed t o  r e t r y  t h r e e - . t i m e s  b e f o r e  t h e  t e r m i n a l  i n p u t  is  
i g n o r e d .  A s ign-of f  s h a l l  be  r e q u i r e d  b e f o r e  t h e  t e r m i n a l  w i l l  b e  . 

r e a c t i v a t e d  w i t h i n  t h e  sys tem.  

If a log-on i s  s u c c e s s f u l ,  a  password s h a l l  be  r e q u i r e d  b e f o r e  
p r o c e e d i n g .  Three  c o n s e c u t i v e  e r r o r s  i n  password e n t r y  s h a l l  r e s u l t  
i n  t e r n i n a l  b e i n g  i g n o r e d  by t h e  sys tem.  E r r o r  n e s s a g e s  s h a l l  be  
p r o v i d e d  t o  t h e  t e r m i n a l  d u r i n g  password e d i t i n g .  

S u c c e s s f u l  comple t ion  of password p r o c e s s i n g  s h a l l  r e s u l t  i n  a u s e r ' s  
b e i n g  a l lowed  t o  r e q u e s t  t h a t  a  d a t a  f i l e  5 e  opened f o r  a c c e s s .  

. . 

I f  a d a t a  f i l e  open r e q u e s t  i s  e n t e r e d ,  t h e  s o f t w a r e  s h a l l  e n s u r e  t h a t  
t h e  u s e r  h a s  t h e  a u t h o r i t y  t o  a c c e s s  t h e  d a t a  f i l e  b e i n g  r e q u e s t e d  
t h r o u g h  f i l e  c l a s s i f i c a t i o n .  The s o f t w a r e  s h a l l  a i l o w  t h e  u s e r  a c c e s s  
t o :  (1) r e a d  o n l y ,  ( 2 5  wri te  o n l y ,  o r  ( 3 )  both based u n  t h e  access 
t a b l e  w i t h i n  t h e  sys tem.  I f  t h e  u s e r  d o e s  n o t  have p r o p e r  f i l e  
c l a s s i f i c a t i o n  code ,  h e  s h a i l  r,ot be  a l lowed  t o  a d d r e s s  ctrt? d a t a  f i l e ,  
and  a n  e r r o r  Eessage  s h a l l  be  d i s p l a y e d .  

B a t c h  Xccess  

S e c u r i t y  w i t h i n  t h e  b a t c h  mode of o p e r a t i o n  s h a l l  be  s i m i l a r  t o  t h a t  
d e s c r i b e d  above f o r  t e m i n a l  a c c e s s  w i t h  t h e  e x c e p t i o n  of "sign-on" 
s e c u r i t y  which d o e s  n o t  a p p l y  t o  b a t c h  o p e r a t i o n s .    or password and 
f i l e  c l a s s i f i c a t i o n  p r o t e c t i o n ,  e r r o c e o u s  r e q u e s t s  s h a l l  r e s u l t  i n  t h e  
b a t c h  j o b  be ing  t e r z i n a t e d  and e r r o r  n e s s a g e s  b e i n g  p r i n t e d  f o r  u s e r  
a c t i o n .  

Access  Authority_ 

A u t h o r i t y  t o  a c c s s s  t b a  d a t a  b a s e  s h a l l  b e  c o n t r o l l e d  v i a  f o r s a l  p r o c e d u r e s .  
Yanagezent  npprova l  m!lall b e  r e q u i r s d  p r i o r  t o  r e l e l s i n g  password i n f o r n a t i o n  
and s h a l l  be  r e q u i r e d  t o  add u s e r ' s  i d e n t i f i c a t i o n  t o  t h e  a c c e s s  l i s t .  



. . 

5. USER SUPPORT SOFTWARE REQUIREMENTS 

The u s e r  suppor t  so f tware  execu te s  i n  t h e  S/370-145 h o s t  computer and 
p rov ides  those  c a p a b i l i t i e s  which a r e  c r i t i c a l  t o  t h e  performance 
e v a l u a t i o n  a c t i v i t y .  P r e s e n t a t i o n  of i n fo rma t ion  i n  a  form s u p p o r t i n g  
e v a l u a t i o n  and s a t i s f y i n g  t h e  needs of  a  d i v e r s e  u s e r  community s h a l l  
be  t h e  o v e r r i d i n g  o b j e c t i v e s  of t h i s  e lement  of t h e  so f tware .  ' 

' 5 FUNCTIONAL REQUIREmNTS. 

The u s e r  suppor t  so f tware  s h a l l  u t i l i z e  t h e  c o n t e n t s  of t h e  
performance e v a l u a t i o n  d a t a  baSE t o  p rov ide  t h e  fo l lowing:  

o  . Informat ion  r e t r i e v a l  c a p a b i l i t y  f o r  r e p o r t  g e n e r a t i o n  
(non .scheduled)  . -. 

o . P l o t  c a p a b i l i t y  f o r  supp.ort of a n a l y s i s  a c t i v i t i e s  and i n c l u s i o n  
i n  r e p o r t s  

o Genera t ion  of d a i l y ,  monthly,  and annual  r e p o r t s  (scheduled o u t p u t )  

o Genera t ion  of magnet ic  t a p e s  

o  Terminal/Batch c a p a b i l i t i e s  

The d e t a i l e d  requi rements  i n  t h e  above c a p a b i l i t i e s  a r e  d e s c r i b e d  i n  , 

subsequent  paragraphs .  



5 . 2  INFORJlATION RETRIEVAL 

The u s e r  suppor t  so f tware  s h a l l  p rovide  t h e  u s e r  w i t h  t h e  c a p a b i l i t y  
t o  a c c e s s  t h e  d a t a  base  c o n t e n t s  on a  non-scheduled b a s i s  f o r  
g e n e r a t i o n  of  r e p o r t s / p l o t s  t o  suppor t  h i s  d a i l y  a n a l y t i c a l  
a c t i v i t i e s .  An in fo rma t ion  r e t r i e v a l  language s h a l l  be  provided t o  
a l l o w  t h e  u s e r  t o  g e n e r a i e  q u e u r i e s  t o  s a t i s f y  h i s  own unique  
requi rements .  The r e t r i e v a l  c a p a b i l i t y  s h a l l  be  suppor ted  i n  bo th  
t e n n i n a l / b a t c h  ncdes  of  o p e r a t i o n  axid s h a l l  p rov ide  t h e  fo l lowing:  

o  R e t r i e v a l s  a g a i n s t  s i n g l e / ~ ~ u l t i p l e  f i l e s .  

o  Data q u a l i f i c a t i o n  v i a  u s e r  gene ra t ed  s u b r o u t i n e s .  

o Terminal  d a t a  e n t r y / c o l l e c t i o n  from d e s i r e d  f i l e s .  

o  Batch p roces s ing  of l a r g e  -. . d a t a  r e t r i e v a l s / u p d a t e s .  

o  X u l t i p l e  answer f i l e s  from oae  retrieval. 

o V e r s a t i l e  ou tpu t  fo rma t t i ng  w i t h  heade r s ,  l a b e l s  and boolean 
p roces s ing  c a p a b i l i t y .  

o  L i b r a r y  c a p a b i l i t y  f o r  t empora r i l y  s t o r i n g  q u e r i e s  f o r  
r e p e t i t i v e  u se .  

o  Disp lay  s t a t i s t i c a l  summaries of s e l e c t e d  parameters .  



5.3 PLOT CAPABILITY 

. . 

The a b i l i t y  t o  provide  t h e  performance a n a l y s t  w i t h  p l o t s  of , , . 

i n s t r u m e n t a t i o n  s h a l l  be  a n  e s s e n t i a l  c a p a b i l i t y  w i t h i n  t h e  u s e r  
suppor t  so f tware .  The so f tware  s h a l l  p rov ide  t h e  a b i l i t y  to :  
. . . . . . - - .  . 

o ,  P l o t  s e l e c t e d  parameters  v e r s u s  t ime - . .  
. . . .  . . .  

. - .  . . .  o . P l o t  parameter  v e r s u s  parameter  over  t i m e  i n t e r v a l  

o P l o t  m u l t i p l e  parameters  a g a i n s t  t i m e  

o  P rov ide  m u l t i p l e  p l o t s  on t h e  same CRT image 

The Tek t ron ix  401514631 terminal-hardco?y u n i t  s h a l l  be  suppor ted  by 
t h e  so f tware  t o  provide  bo th  p l o t s  f o r  a n a l y s i s  on t h e  d i s p l a y  and 
hardcopy of p l o t s  f o r  i n c l u s i o n  i n  r e p o r t s .  

- -  - .  

Inpu t  t o  t h e  p l o t  suppor t  so f tware  s h a l l  be  a  f i l e  c r e a t e d  through u s e  
of t h e  in format ion  r e t r i e v a l  c a p a b i l i t y .  The a b i l i t y  t o  p r o c e s s  
m u l t i p l e  i n p u t  f i l e s  t o  produce m u l t i p l e  hardcopy r e p o r t s  s h a l l  be  
provided .  I n t e r a c t i v e  c a p a b i l i t y  w i th  d a t a  base  f o r  p l o t s  w i l l n o t  be  
r e q u i r e d ,  . 

. . . . .  . . . . . . . . . . . . . . . . . . .  
. -. . . 

R e p r e s e n t a t i v e  examples of p l o t  requi rements  a r e  shown i n  ~ i ~ c r e  11. 
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5.4 GENERATION OF . SUZDITLED . ... -.. REPORTS 

The u s e r  suppor t  s o f h a r e  s h a l l  p rov ide  t h e  c a p a b i l i t y  t o  a c c e s s  t h e  
d a t a  base  on a  planne4 b a s i s  f o r  g e n e r a t i o n  of scheduled o u t p u t  
r e p o r t s .  The s o f t h l a . e  s h a l l  p rov ide  l i b r a r i e s  of s t anda rd  i n fo rma t ion  
r e t r i e v a l  q u e r i e s  ug\ich c r e a t e  t h e  r e p o r t s :  i n  t h e  r e q u i r e d  formats .  
k f t e r  complet ion Of t h e  d a i l y  d a t a  base  upda te ,  t h e  d a i l y  summary 
r e p o r t s  s h a l l ' b e  genera ted  and w i l l  p r e s e n t  d a t a  summarized on an  
hou r ly  b a s i s  f o r  a n a l y s i s .  . 

0 n ' a .  monthly b a s i s ,  t h e  monthly summary r e p o r t s  s h a l l  be  gene ra t ed .  
These r e p o r t s  s h a l l  have d a t a  s-arized t o  a  d a i l y  b a s i s ,  s h a l l  be  
analyzed f o r  accuracy., 'and d e l i v e r e d  t o  u s e r s  f o r  e v a l u a t i o n  and 

' 

a r c h i v i n g .  

C a p a b i l i t y  t o  gene ra t e  ar ,nu 'a l ' ' reports  s h a l l  be provided .  Da i ly  
summarized d a r a  s h a l l  be  summarized i n t o  months and t h e  monthly d a t a  
presen ted  over  t h e  annual  repori'i'ng pe r iod .  

A r e p r e s e n t a t i v e  example of a  scheduled summary r e p o r t  i s  shown i n  
F igu re  1 2 .  Reports  s h a l l  be provided t o  HSFC, ERDA, and MSFC 
a s s o c i a t e  c o n t r a c t o r s .  
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5.5 MAGNETIC TAPE GENERATION 

The u s e r  suppor t  so f tware  s h a l l  p rov ide  *e c a p a b i l i t y  t o  g e n e r a t e  
magnet ic  t a p e s  compatible  w i th  u s e r  (XSFC/DA/MSFC a s s o c i a t e  
c o n t r a c t o r s )  computer f a c i l i t i e s .  Xagnet ic  t a p e s  i n  e i t h e r  9- t rack  
1600/800 BPI o r  7- t rack  800 BPI formats  s h a l l . b e  genera ted .  The 
in fo rma t ion  r e t r i e v a l  c a p a b i l i t y  s h a l l  be  u t i l i z e d  t o  acces s  t h e  d a t a  
bank t o  c r e a t e  d a t a  f i l e s  con ta in ing  t h e  r e q u i r e d  d a t a  i n  t h e  c o r r e c t  
'format.. User suppor t  so f tware  sha l l .  be  provided t o  acces s  t h e  d a t a  
f i l e s  and w r i t e  t h e  d a t a  t o  t h e  magnet ic  t a p e  f o r  d e l i v e r y  t o  u s e r s .  



I n  s u p p o r t  of u s e r s ,  t h e  u s e r  s u p p o r t  s o f t w a r e  s h a l l  p r o v i d e  a c c e s s  t o  
performance e v a l u a t i o n  d a t a  bank c o n t s n t s  v i a  b o t h  t e m i n a l  and b a t c h  
~ n o d e s .  The t e r m i n a l  s u p p o r t e d  s h a l l  b e  IE:4 3277 u n i t s  l o c a t e d  w i t h  . 

t h e  IBM f a c i l i t y  ( l o c a l  t e r n i n a l s ) .  An i n t e r a c t i v e  t e r m i n a l  . . 

c a p a b i l i t y  s h a l l  be p rov ided  f o r  a c c e s s  and d i s p l a y  o f  d a t a  b a s e  
..., c o n t e n t s .  D i s p l a y s  s h a l l  b e  t e x t  o r  n u m e r i c a l  i n f o r m a t i o n  and s h a l l  

b e . u s e d  f o r  o n - l i - e  p e r f o r n a n c e  e v a l u a t i o n  a c t i v i t i e s .  Hardcopy 
o u t p u t s  and graphLc d i s p l a y s  cannot  b e  g e n e r a t e d  on t h e  i n t e r a c t i v e  
t e r m i n a l s  b u t  iha1.j. b e  p rov ided  v i a  t h e  b a t c h  rnoiie. (hardcopy)  and p l o t  
c a p a b i l i t i e s  ( g r a p h i c  on t h e  T e k t r o n i x  4015/4631 d i s p l a y  u n i t  
d e d i c a t e d  t o . s u p p o r t  of p e r f o r n a n c e  a n a l y s t s  w i t h i n  t h e  IBM f a c i l i t y .  

The t e r m i n a l  p r o c e s s i n g  s o f t w a r e  s h a i l  T r o v i d e  t h e  u s e r  t h e  c a p a b i l i t y  
t o :  

-. . 
o  ~ e n e r a t e  and e x e c u t e  i n f o l m a t i o n  r e t r i e v a l  q u e r i e s  

o  . E x e c u t e  p r e d e f i n e d  i n f o r m a t i o n  r e t r i e v a l  q u e r i e s  . . 

o . 'Submit ' b a t c h  j o b s  v i a  r e m o t e ' j o b  e n t r y  . , 

o  Use a d i s p l a y  l anguage  t o  d e f i n e  o u t p u t  f o r m a t s  

o  Perform main tenance  on e x i s t i n g  da t . a  f i l e s  

The b a t c h  o p e r a t i n g  c a p a b i l i t y  . . ' s h a l l  p r o v i d e  t h e  c a p a b i l i t y  t o  . 

the f o l l o w i n g :  

o G e n e r a t e  and e x e c u t e  i n f o r m a t i o n  r e t r i e v a l  q u e r i e s  

o  Execu te  p r e d e f i n e d  q u e r i e s  . . 

o P r o d u c t i o n  of hardcopy r e p o r t s  



6. PERFOmCE EVALUATION DATA BASE REQUIREMENTS 

The performance e v a l u a t i o n  d a t a  base  s h a l l b e  l o c a t e d  on d i s k  s t o r a g e  
and magnet ic  t apes  w i t h i n  t h e  Sl370-145 h o s t  computer and s h a l l  
c o n t a i n  a l l  d a t a  f i l e s  r e q u i r e d  i n  suppor t  of performance e v a l u a t i o n  
a c t i v i t i e s .  Management and a c c e s s  t o  d a t a  w i t h i n  t h e  d a t a  b a s e  s h a l l  
be  v i a  t h e  daea base  management and u s e r  suppor t  s o f t w a r e .  



The p e r f o r n a ~ c e  e v a l u a t i o n  d a t a  b a s e  s h a l l  b e  o r g a n i z e d  t o  p r o v i d e  
' 

e a c h  major  d a t a  b a n k ' u s e r  w i t h  h i s  own d a t a  f i l e  y e t  p r o v i d e  t h e  
c a p a b i l i t y  t o  c o r r e l a t e  i ~ f o m a t i o n  among t h e  f i l e s .  The d a t a  
c o n t a i n e d  w i t h i n  t h e  d a t a  b a s e  s h a l l  i n c l u d e  b o t h  a u t o m a t i c a l l y -  
, e n t e r e d  and manua l ly -en te red  d a t a .  

The d a t a  b a s e  s h a l l  p r o v i d e  f i l e s  f o r  t h e  ' f o l l o w i n g :  

' . o  Renote  s i t e  d e s c r i p t i o n  

o  Remote s i t e  o p e r a t i o n a l  d a t a  

o System a n a l y s i s  s i ? l u l a t i o n / w e a t h e r  d a t a  

o  System i n t e r a c t i o n  d a t a  
-. . . 

o . Subsysrem e v a l u a t i o n  . 
. . 

o  con£ i g u r a t i o n  management 

o  Sof tware  development  

o  Raw d a t a  f i l e  

Each of t h e  f i l e s  s h a l l  have t h e  f o l l o w i n g  d e s i g n  r e q u i r e m e n t s :  

. Fixed  Data  E l e n e n t s  - Data  f i e l d s ,  which r e p r e s e n t  r e c o r d  keys ,  
s i t e / s y s t e m  c h a r a c t s r i s t i c s ,  s i t e / s y s t e m  i d e n t i f i c a t i o n ,  : 

g e o g r a p h i c a l ,  and p a s t  c l i m a t o l o g i c a l  i n f o m a t i o n ,  s h a l l  r e m a i n ' ,  . 

f i x e d  w i t h i n  d a t a  s e t  r e c o r d s  f o r  l i f e  of t h e  S o l a r  Hea t ing  and 
Cool ing  Development c o n t r a c t .  These f i e l d s  shall b e  protected 
from a r b i t r a r y  a c c e s s  and i n a d v e r t e n t  d e s t r u c t i o n  t o  avo id  propa- 

. . g a t i o n  of e r r o r  th rougnout  t h e  remainder  of t h e  d a t a  b a s e ,  

P e r i o d i c  Da ta  EXments  - Data  v a l u e s ,  which r e p r e s e n t  s o l a r  
sys tem and s u b s y s t e s  i n t e g r a t i o n  and t e s t i c g ' d a t a ,  and d a t a  

. c o l l e c t e d  £ r a n  o p e r a t i o n a l  s i t ss  w i l l  r e c u r  on a f i x e d  p e r i o d i c  . . 
b a s i s  a s  i n p u t  t o  t h e  d a t a  b a s e .  The p e r i o d i c  i n t e r v a l  s h a l l ' b e  
one  of t h e  f o l l o w i c g :  f i v e  m i n u t e  s a n p l i n g  i n t e r v a l  of raw d a t a  

. . r e a d i n g s ,  s u m a r i z a t i o n  i n t e r v a l s  such  a s  h o u r l y ,  d a i l y ,  e t c . ,  
and p re -def ined  i n t s r v a l s  i n  accordance  w i t h  t h e  s c h e d u l e  f o r  
sys tem and subsystem t e s t i n g .  P e r i o d i c  d a t a  s h a l l  b e  p re -  
p r o c e s s e d  ' ( conver ted  t o  e n g i n e e r i n g  u n i t s ,  l i m i t  checked,  s c a l e d ,  

' e t c . )  p r i o r  t o  b e i n g  i n c l u d e d  i n  t h e  d a t a  b a s e .  

V a r i a b l e  1 2 f o m a t i o n  - V a r i a b l e  d a t z  f i e l d s  s h a l l  c o n t a i n  t e x t  
and c o ; . s s n t a r y . i n f o r a a ~ i o n  acd  a l s o  as p o i n t e r s  t o  d a t a  i t e m s  i n  



. . 
o f f - l i n e  s t o r a g e ,  Of p a r t i c u l a r  importance w i l l  b e  t h e  
maint'enance of f a i l u r e  h i s t o r y  i n fo rma t ion  ' f o r  each  r e n o t e  s i te .  . 

Grouped Data Elements - To s i m p l i f y  d a t a  man ipu la t i on  and 
r e t r i v a l ,  cont inuous  f i e l d s  of r e l a t e d  d a t a  s h a l l  be grouped and 
s e c o n d a r i l y  naned a s  one f i e l d  when a p p r o p r i a t e .  For exunple ,  
t h e  l a t i t u d e ,  l o n g i t u d e ,  and e l e v a t i o n  of a  s i t e  s h a l l  be grouped 
under one name, ' l o c a t i o n ' ,  t o  f a c i l i t a t e  d a t a  o p e r a t i o n s .  

Data Value ~ o ' d e s  - Both a lphamer ic  and numeric d a t a  v a l u e  s h a l l  
be  s t o r e d  i n  t he  d a t a  base .  Record e lements  which a r e  de f ined  a s  
a lphanumeric  mode s h a l l  r e q u i r e  EBCDIC c h a r a c t e r s  t o  be  s t o r e d  a s  
b y t e s .  These f i e l d s  s h a l l  n o t  r e q u i r e  m a t h e n a t i c a l  p roces s ing .  
Record elements  ( f i e l d s  o r  groups)  c o n t a i n i n g  numeric v a l u e s  
s h a l l  r e q u i r e  p roces s ing  u s i n g  n a t h e x a t i c a l  o p e r a t o r s .  

D a t a  Sat Record S i z e s  - One r eco rd  of each  o p e r a t i o n a l  d a t a  set  
s h a l l  be equa tea  w i th  gene ra t ed  o r . c o l l e c t e d  d a t a  f o r  each  6-hour 
pe r iod  o u t  of a  24-hour day. S ince  t h e  s i t e  o p e r a t i o n a l  d a t a  se t  
r e q u i r e s . t h e  l a r g e s t  d a t a  base  s t o r a g e ,  t h e  maximum p h y s i c a l  
record  s i z e  i s  determined by t h e  volume of d a t a  remotely 
' c o l l e c t e d  i n  one 6-hour pe r iod  a s  shown below: 

1 p h y s i c a l  Record = One 6-hour pe r iod  of d a t a  p e r  s i t e  
. . 

P e r i o d ' l  00:OO - 06:OO hours  
- Per iod  2  06:OO - 12:OO hours  . .... . . -  . . . .  

Per iod  3 12:00 - 18:OO hours  - .  ... . . . .. . 

. .  . Per iod  4 18:OO .._. - .. _ 24:00 hours  - .  . . .. ... ... 

~ d b e r  of r e c o r d i n g s / h r  = 12  (1 every  . 5  minutes )  

Number of d a t a  parameters  read  = 42 (maxinun) p e r  r ead ing  
Avg. number of b y t e s  pe r  p a r a q e t e r  = 4 (1 word) 
T o t a l  b y t e s  pe r  hour = 12 x 4 1  x 4  = 2016 b y t e s / h r  
Record Overhead = 16 p e r c e n t  

. - T o t a l  P h y s i c a l  ~ e c o r d ' s i z e  1.16 X 12,096 = 14K. 

ca t a logued  Procedures  - To e a s e  t h e  requi rement  on t h e  u s e r  t o  
supply a l l  t h e  neces sa ry  job c o n t r o l  s t a t e z e n c s  and language when- 
eve r  a  system component is used ,  ca t a loged  procedures  s h a l l  b e  
prepared . '  These procedures  a r e  s e t s  o f p r e v i o u s l y  w r i t t e n  job  
c o n t r o l  s t a t e m e n t s  which w i l l  r e q u i r e  p r i o r  s t o r a g e  i n t o  t h e  . 

System L i b r a r y ,  un ique ly  naned, ar.d a u t o n a t i c a l l y  r e t r i e v e d  du r ing  
execu t ion .  Examples of r s q u i r e d  procedures  a r e  t h o s e  t o  g e n e r a t e  
r o u t i n e  and f i x e d  forinat r e p o r t s ,  such a s  d a i l y ,  weekly, monthly 
and q u a r t e r l y  a n a l y s i s  and e v a l u a t i o n  r e p o r t s .  



. . 

,Assembly and ! i izher  Leve l  Language R o u t i n e s  S ~ ~ p ? o r t  -   he d a t a  
b a s e  u s e r  s h z i l  be p rov ided  t h e  f i e x i S i l i t y  t o  p r o c e s s  h i s  d a t a  
d i r e c t l y  from t h e  d a t a  b a s e  and o p t i o n a l l y  u p d a t e  t h e  d a t a  b a s e  
f r c n  t h e  c a l c u l a t e d  r e s u l t s .  T h i s  r e q u i r e s  t h a t  t h e  u s e r  b e  
p r o v i d e d  t s c p o r a r y  work f i l e s  on which t o  s t o r e  i n t e r i n e d i a t e  

. . e v a l u a t i o n s  and r e d e f i c e  i n p u t s  t o  t h e  d a t a  b a s e .  Usage o f  
. . . . . programming l a n g u a g e s  :fill r e q u i r e  conforming t o  t h e  p r o g r a m i n g ,  

l i n k a g e  c o n v e n t i o n s  a s  d s f i n e d  i n  t h e  SIPS F i l e  S t r u c t u r i n g  
User ' s Nar.ua1. 

Secondary I ~ d e x i n s  C a p a b i l i t y  - . S e c o n d a r y  i n d e x i n g  s h a l l  p r o v i d e  
t h e  u s e r  w i t h  t h e  c s p a b l l i t y  t o  i n d e x  f i l e s  i n  t h e  d a t a  b a s e  by 
t h e  c o n t e n t s  of a  f i e l d  o r  f i e l d s  o t h e r  t h a n  t h e  r e c o r d  key 
i d e n t i f i c a t i o ; :  ( e . g . ,  d a t e /  s y s t e m / s i t e  ZD). The p r i c a r y  p u r p o s e  . . 
of t h i s  c a p a b i l i t y  is t o  p r o v i d e  a f a s t e r  r e s p o n s e  t i n e  f o r  
q u a l i f y i c g  r e c o r d s  d u r i n g  r e t r i e v a l s .  R e p r e s e n t a t i v e  f i e l d s  

. . :  which a r e  r e q u i r e d  t o  be  i n d e s e d  due t o  t h e i r  f r e q u e n c y  of u s e  
art?: 

- - ?  .: 

. : o  Subsystem ( c u l l e c t o ' r ,  searaga ,  o t s . )  manrtfactu . rer ' s  

. . .  i d e n t i f i c a t i o n  , 
. . 

o.  Subsystem t y p e  i d e n t i f i c a t i o n  . . . . 

o,  . Subsystem m a t e r i a l  t y p e  i d e n t i f i c a t i o n  
. . 
o Subsystem c c s t  c a t e g o r y  ( e c o n o n i c a l ,  m a r g i n a l ,  ufleconomical) 

o Subsys.tem e f f i c i e n c y  . . c a t e g o r y  ( v e r y  h i g h ,  h i g h ,  a v e r a g e ,  low, 
v e r y  lo'w) . . 

fB21 S t a c l a r d  370 S o f t v a r e  - The Systez1/370 Partition Data S e t  - 
.(PDS) acr . ess  nethob s n a i l  be u c i l i z e d  t o  s u p p o r t  s o f t w a r e  
development and c o n f i g u r a t i o n  n a n a g e n e n t .  The P a r t i t i o n  Access  
Method a l l o w s  r a p i d  a c c e s s  to. s o f t w a r e  modules and c o n f i g u r a t i o n  
management reparcs by "aac~e" a l o n c .  .Each name a n d  i ts  a s s o c i a t e d  
d a t a  i s  a nenber  of a  PDS. 

I n t e r f i l e  O ~ t ? u t  - I n t e r f i l e  o u t p u t  (ITO) i s  t h e  c a p a b i l i t y  t o  
combine da:a i r o n  s e v e r a l  r e l a t e d  f i l e s  ( d a t a  s e t s )  d u r i c g  o u t p u t  
p r o c e s s i n g .  T h i s  c a p a b i l i t y  s h a l l  be  r e q u i r c d  when t h e  u s e r  
r e q u i r e s  i n f o r n a t i o n  f r c a  s e v e r a l  f i l e s  t o  s a t i s f y  a c o n p l e x  
i n f o r m a t i o n  r e t r i e v a l  query .  



REMOTE SITE DESCRIPTION 

The remote s i t e  d e s c r i p t i o n  f i l e  s h a l l  , c o n t a i n  p h y s i c a l  c h r a c t e r i s t i c s  
of t he  remote s i t e ,  d e s c r i p t i o n  of t h e  s o l a r  h e a t i n g  and coo l ing  
system, a u x i l i a r y  power c o s t s ;  and o t h e r  c h a r a c t e r i s  t i c s  needed t o  
e v a l u a t e . p e r f o m a n c e  of t h e  system. S ince  no i n s t r u m e n t a t i o n  d a t a  i s  
inc luded  w i t h i n  t h i s  f i l e ,  manual i npu t  s h a l l  be r e q u i r e d  t o  g e n e r a t e ,  
update ,  and main ta in  t h e  f i l e .  C o r r e l a t i o n  in fo rma t ion  s h a l l  a l s o .  be 
included t o  a l low i n t e r f i l e  acces s  t o  s a t i s f y  complex q u e r i e s  
r e q u i r i n g  in fo rma t ion  from s e v e r a l  f i l e s .  P o i n t e r s  s h a l l  a l s o  be 
inc luded  f o r  c o r r e l a t i o n  t o  o f f - l i n e  docuzlents p e r t i n e n t  t o  each s i t e .  

The remote s i t e  d e s c r i p t i o n  f i l e  s h a l l  r e s i d e  on t h e . d i s c  and be 
immediately ava i l ab l e .  throughout t h e  l i f e  of a ' r e m o t e  s i t e .  
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6 .3  REMOTE SITE OPERATIONAL DATA FILE ; .  

. The remote s i t e  ope ra t iona l  d a t a  f i l e  s h a l l  con ta in  the  d a i l y  . . 
processed ins t tumenta t ion  d a t a  from each remote s i t e .  Because of t h e  " 
volume of d a t a ,  only one month's input  s h a l l  be maintained on d i s k  f o r  
immediate access .  Data more than one month o ld  s h a l l  be maintained on 
magnetic tape. 

Th i s  f i l e  s h a l 1 , b e  organized by remote s i t e  I D  and ope ra t iona l  d a t a  
s h a l l  be i n  chronologica l  o rde r  over t h e  month i n t e r v a l .  I n  a d d i t i o n  
t o  t h e  d e t a i l e d  ins t rumenta t ion  d a t a ,  t he  f i l e  s h a l l  con ta in  
hour ly  summaries (over previous month i n t e r v a l ) ,  d a i l y  summaries 
(over l i f e  of remote s i t e ) ,  performance eva lua t ion  parameters computer 
dur ing  t h e  input  processing a c t i v i t i e s ,  and c o r r e l a t i o n  information t o  
suppor t  i n t e r f i l e  que r i e s .  This  f i l e  s h a l l  a l s o  con ta in  c o r r e l a t i o n  
information t o  f i l e s  which con ta in  manual input  such as non-instrumented 
d a t a ,  s i t e  anomalies,  f a i l u r e s ,  e t c .  The f i l e  s h a l l  be au tomat ica l ly  
updated on a d a i l y  b a s i s .  

Because t h i s  f i l e  s h a l l  con ta in  the  d a t a  of m 0 s . t  i n t e r e s t  t o  t h e  
performance a n a l y s t ,  t h e  design s h a l l  opt imize d a t a  o rgan iza t ion  t o  
minimize r e t r i e v a l 1  access  t imes i n  genera t ion '  of r e p o r t s l p l o t s .  



6 . 4  SYSTE21S ANALYSIS S~lULATIOX/lJEATHER DATA 

I n  t h e  p r e d i c t i o n  of system performance a t  a remote s i t e ,  systems 
a n a l y s i s  s imu la t ions  w i l l  be performed. The r e s u l t s  of t h e  simula- 
t i o n s  performed f o r  r e f e r e n c e  w i t h  o p e r a t i o n a l  performance s h a l l  be  
maintained i n  t h i s ' d a t a  f i l e .  Weather d a t a  (US Weather S e r v i c e  Data) 
used dur ing  development of r e f e r e n c e  p r e d i c t i o n s  s h a l l  r e s i d e  on . 

magnetic  t apes ;  however, t he  d a t a  f i l e  s h a l l  c o n t a i n  r e f e r e n c e  t o  
weather d a t a  used. 

The r e s u l t s  of remote s i t e  p red ic t ed  performance s imu la t ions  s h a l l  b e  
provided i n  summary form f o r  c o r r e l a t i o n  w i t h  d a t a  r e p o r t s  genera ted  
from t h e  r.emote s i t e  d e s c r i p t i o n  and remote s i t e  o p e r a t i o n a l  d a t a  
f i l e s .  The r e s u l t s  of r e f e r e n c e  s i n u l a t i o n s  s h a l l  be organized  by 
s i t e  I D  and au toma t i ca l ly  en t e red  i n t o  t h e  d a t a  f i l e  by t h e  simula- 
t i o n  sof tware .  



6.5 SY S T M  IhiEGR4TION DATA 

Each .solar heating and cooling system installed in remote sites shall 
be assigned a unique identification for evaluation purposes. .The 
file shall contain the identification of subsystens comprising the 
system, characteristics of the system as deterzined during testing or 
from vendor provided information and pertinent test data. 

.. . 

This data file shall be manually updated and shall reside on disk for 
lifetime of the solar heating and cooling systea. 

6.6 SUBSYSTEH EVALUATION DATA 

Each subsystem provided to IBX by XSFC for use in systems integration . . 

shall be included within this data file. Characteristics.of the 
subsystem (both vendor data and XSFC test results) shall be Included 
within this data file. Th-e file shall be organized according to ' . ' 

subsyitcm type (collectors, storage, hot water, cooling, heating, 
eec.). 

The data file shall reside on disk and shall be manually maintained. 
The file entry for each subsystem shall remain active throughout the 
utili,zation of the subsystem. I 

The configuration management data file shall provide the capability to 
maintain historical data pertaining to change activity. Both.hardware 
and software changes.shal.1. be maintained on dis,k within the host 
computer. Upon release of first articles for use, an entry within the I 

configuration nanagement data file shall be established. All changes 
made to these baselines shall be ectered into the file along with 
associated docuaerltatior~. 

The software development data file shall contain the library of 
baselined software deliveries and shall be modified only through' . 
configuration nanagenent approval. Both source and load modules shall 
be included ar~d shall.be identified.by 'name' within the file. . . 

Security shall be provided to ensure controlled access to the file. . . 

6.9 RAW DATA FILE . 

The Raw Data'File shall reside on nagnetic tape and disk storage 
within the X3X facility and shall contain a history of all raw data 
received from each renote site. The data less than one month old shall 
be maintained on disk and shall be dumped to zagnetic tape on a 
monthly basis. Ra-J data shall be organized'according to day of 



receipt  a n d s h a l l  be sequenced i n  the order i n  which remote s i t e  data 
was co l l ec ted .  



7, SOFTWARE VERIFICATION REQUIRE?ENTS . . 

Verification of the CDPS software shall be performed prior to 'the 
overall CDPS becoming operatiocal. This verification shall be 
performed while utilizing . the CDPS' hardware. and shall consist of three. 
phases : . . 

Development Verification - A n a l y s i s  and ceSting perloruied to . 
. . . 

ensure that elements of the CDFS software satisfy requirements. 

Qualification Verification - Testing to ensure that the software 
. system satisfies overall design requirements. 

. . ' 

Acceptance Verification - Testing to ensure ~ h a r  the suEwnr.e . , . '  

system satisfies nornal operational requirements. 

During qualification and acceptance verification, test procedures . 

shall be prepared and followed.--.Test results shall also be 
documenced . 
Details of the verification plan and approach are contained in the I 

"CDPS Verffication Plan" and other CDPS documentation; 





During t h e  d e v e l o p a e n t ,  documenta t ion ,  and main tenance  a c t i v i t i e s  
a s s o c i a t e d  w i t h '  p r o v i d i x g  a n  o p e r a t i o n a l  CDPS c a p a b i l i t y  th roughout  

. t h e  l i f e t i m e  of t h e  d e m o n s t r a t i o n  p r o g r a a ,  a s e t  of prograsming 
s t a n d a r d s  s h a l l  be  u t i l i z e d .  The u s e  of t h e s e  s t a n d a r d s  r e s u l t s  i n  an  
o r g a n i z e d  and s y s t e m a t i c  approach which p r o v i d e s  r e l i a b l e  s o f t w a r e  
which i s  e a s i l y  u n d e r s t o o d  and m a i n t a i n e d .  

The s t a n d a r d s / c o n v 2 n t i o ~ s / p r ~ 1 c ~ d u r c s  e s L a b l i s h e d  f o r  t h e  s o f t w a r e  
i i i l p l e n e n t a t i o n  p h a s e  a r e  t o  p r ~ v i r i r  c o n t i n u i t y  ~ . o n p ,  t h e  many 
pregFmzr.t~s a s s ~ g n e d .  The i n p l e x e n t a t i o n  phase  i s  u s u a l l y  t h e  n o s t  
d i f f i c u l t  t o  con:rol b e c a s e  of t h e  i n d i v i d u a l i t y  i n v o l v e d .  k i  

s i g n i f i c a n t  o b j e c t i v e  of s t a n d a r d s  is  t o  e c t n b l i s i l  a more s t r u c t u r e d  
approach  t o  L ! I ~  cod ing  p r o c e s s  and t o  n b t a i n  program l i s t i n g s  more 
e a s i l y  u n d e r s ~ o o d  and t r a n s f e r a b l e .  

S t a n d a r d s  t o  be u t i l i z e d  d u r i z g  s o f t w a r e  d e v e l o p n e n t  are d i s c u s s e d  i n  
more d e t a i l  i n  t h e  s u b s e q u e n t  p a r a g r a p h s .  

1.1.1 S t r u c t u r e d  Coding Technique 

I n  c o n c e p t ,  s t r u c t u r e d  cod ing  is  a n  e x t e n s i o n  o f  t h e  approach  u t i l i z e d  , 

i n  hardware  d e s i g n  and development ,  o f  c o n s t r u c t i n g  complex c i r c u i t s  
from e lementa ry  AYD, OR,  and SOT g a t e s .  The s o f t w a r e  a n a l o g i e s  t o  t h e  
hardware  ccmponents are : '  '.. 

. . . . o Sequence of 'two' o p e r a t i o n s .  

o  C o n d i t i o n a l  b ranch  t o  one o f  two o p e r a t i o n s  and r e t u r n .  

Trogramr w r i e t e a  u s i n g  s t r u c t u r e d  code can  b e  l i t e r a l l y  re.ad from t o p  
t o  b o t  t o n  t y p o g r a p h i c a l l y ;  t h e r e  i s  n e v e r .  i n  l i n e .  .branching? a s  i s  
t y p i c a l  i n  t r y i n g  t o  r e a d  code which c o n t a i n s  "GO TO" s t a t e m e n t s .  . 

An i m p o r t a n t  t a s k  i n  a s s u r i n g  t h a t  a p r o g r a q  mee t s  i t s  d e s i g n  I 

r e q u i r e a e n t s  i s  t h e  d e t a i l e d  a u d i t  p r o c e d u r e .  S i n c e  t h i s  a u d i t  is 
b e s t  p e r f o m s d  by someone n o t  i n i t i n a t e l y  i n  t h e  p r o g r a n  development ,  1 

r e a d a b i l i t y  of t h e  code is of p r i z e  i n p o r t a x e .  One of t h e  a d v a n t a g e s  
o f  t h e  s t r u c E c r e d  code tec 'hnique i s  t h a t  i t  p r o v i d e s  a  b a s i s  f o r  
s y s t e n a t i c  r e a d i n g  of t h e  p r o g r a n .  The r e a d i n g  sequence  w i t h i n  e a c h  
segment i s  s t r i c t l y  f r o a  top  t o  bot tom.  As a r e s u l t ,  a u d i t  procedur 'es  
a r e  made,more s y s t e m a t i c  and r e s u l t  i n  h i g h e r  s o f t w a r e  r e l i a b i l i t y .  

. - . .  . . 

i 



1.1.2 pr igram Support L i b r a r y  

The programming suppor t  l i b r a r y  (PSL) i s  a s e t  of c l e r i c a l  and 
computer procedures  designed f o r  u s e  i n  a so f tware  development 
environment,  p l u s  t h e  c l e r i c a l  suppor t  needed t o  make i t  work. The 
p r i n c i p a l  o b j e c t i v e  of t h e  l i b r a r y  i s  t o . p r o v i d e  up-to-date 
r e p r e s e n t a t i o n s  of t h e  programs and t e s t  d a t a  i n  both computer and 
human r eadab le  forms. The des ign  of t h e  procedures  pe rmi t s  most of 
t h e  c l e r i c a l  and recordkeeping o p e r a t i o n s  a s s o c i a t e d  wi th  programming 
t o  be i s o l a t e d  from t h e  programmer. 

The p r i n c i p a l  advantages gained from u s e  of t h e  program l i b r a r y  on 
so f tware  development a r e :  

o  F rees '  t h e  programmer from c l e r i c a l  d u t i e s .  
. .. 

o C e n t r a l i z e s  t h e  so f tware  system development a c t i v i t y .  - -  - 
o Provides  d i s c i p l i n e  t o  system development process .  

o I n c r e a s e s  management v i s i b i l i t y  and c o n t r o l  over so f tware  
development. 

1 .l. 3 Top-Down Development 

The top-down development technique  i s  t h e  a p p l i c a t i o n  of t h e  n a t u r a l .  
system des ign  approach. Th i s  technique  r e q u i r e s  t h e  so f tware  c o n t r o l  
a r c h i t e c t u r e  and i n t e r f a c e s  be e s t a b l i s h e d  and developed f i r s t  and 
succeeding l e v e l s  o f ' de t a t . l ed  l o g i c  inplemented i n  a  downward f a sh ion .  , 

Top-down development provides  a n  o r d e r i n g  which a l lows  f o r  c o n t i n u a l  
so f tware  i n t e g r a t i o n  of s y s t e n  components and p rov ides  f o r  wel l -  
de f ined  i n t e r f a c e s  a t  each l e v e l .  

.. I n  top-down development, t h e  s y s t e n  i s  organized  i n t o  a  t r e e  s t u c t u r e  
of s egnen t s .  T h e . t o p  segmenr: c o n t z i n s  t h e  h i g h e s t  l e v e l  of cont?rol 
l o g i c  and d e c i s i o n s : w i t h i n  t h e  program and e i t h e r  pas ses  c o n t r o l  t o  
lower l e v e l  segments, o r  i d e n t i f i e s  lower l e v e l  segments f o r  i n l i n e  
i n c l u s i o n .  The p roces s  con t inues  f o r  a s  many l e v e l s  a s  r e q u i r e d  u n t i l  
a l l  f u n c t i o n s  w i t h i n  a  system a r e  de f ined  i n  execu tab le  code. 

Many system i n t e r f a c e s  may occur  e i t h e r  through d a t a  base  d e f i n i t i o n  
o r  c a l l i n g  sequence p a r a n e t e r s .  The top-down approach r e q u i r e s  t h e  . 

d a t a  base  d e f i n i t i o n  s t a t e n e n t s  be coded and a c t u a l  d a t a  r e c o r d s  be 
genera ted  be£ o r e  e x e r c i s i n g  any segment which r e f e r e n c e s  them. . 

The top-down approach provides  t h e  c a p a b i l i t y  of evolv ing  t h e  product  
i n  a  manner which ma in t a ins  t he  c h a r a c t e r i s t i c  of be ing  always 
ope rab le ,  modular, and always a v a i l a b l e  f o r  t h e  succes s ive  l e v e l s  of 
t e s t i n g  t h a t  accompany the  cor respocding  l e v e l s  of implementation. 
The q u a l i t y  of a  system produced us ing  t h i s  approach is  i n c r e a s e d ,  a s  

, . r e f l e c t e d  i n  f e v e r  e r r o r s  i n  t h e  module i n t e g r a t i o n  p roces s .  
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I n c o n s f s t e n c i e s  a r e  e l i a i n a t e d ,  and lower  l e v e l -  segments  c a n  be 
g e n e r a t e d  by r e f e r e n c i n g  implenen ted  code ,  

1 .1 .4  Codins  S t e n d a r d s  . 

A c r i t i c a l  i t e m  i n  t h e  p r o d u c t i o n  of s o f t w a r e  which i s  e a s i l y  
u n d e r s t o o d ,  t r a n s f e r a b l e ,  and n a i n t a i n a b l e .  is- t h e  e s t a b l i s h m e n t  o f  
s t a n d a r d s  t o  b e  u t i l i z e d  d u r i q  t h e  c o d i c g  p r o c e s s .    he o u t p u t  of t h e  
c o d i n g  p r o c e s s ,  che p r o g r a n  1is : ing;  i s  t h e  most h i g h l y  u t i l i z e d  
p o r t i o n  o f  t h e  d o c u ~ e n t z t i o n  package and must  b e  c o n t r o l l e d  th rough  
t h e  a p p l i c a t i o n  of s t a n d a r d s .  High o r d e r  l a n g u a g e s ,  which s u p p o r t  t h e  
s t r u c t u r e d  p r o g r a m i n g  c o n c e p t ,  s h a l l  b e  u s e d .  

1.2 SOFTIJ-4RE TSSTI?!G ST>-Y3.\R3S 

The s o f t w a r e  s h a l i  be  t e s t e d  i n  a n  a tmosphere  which emphas izes  t h e  
need f o r  p l a n n i n g  of t e s t i c g .  Secause  of t h e  e z p h a s i s  o f  h i g h  q u a l i t y  
i n  t h e  o p e r a t i o n a l  u s e  of s o f t w a r e ,  a h i g h l y  s t r u c t u r e d  approach  must 
b e  f o l l o w e d  t o  e n s u r e  t h a t ,  i c  a d d i t i o n  t o  s a t i s f y i n g  u s e r  . 

r e q u i r e m e n s ,  t h e  o p e r a c i o c a l  s y s t e n  s a t i s f i e s  t h e  o b j e c t i v e s  of 
m a i n t a i n a b i l i ~ y  and t r a c s f e r r a b i l i t y .  

- 1 .  Top-Down T e s t i n g  

Top-down t e s t i n g  c o n c e n t r a t e s  a l l  t e s t i n g  a c t i v i t i e s  on  v e r i f y i n g  
f u n c t i o n a l  c a p a b i l i t i e s  of t h e  s o f t w a r e  i n  t h e  s y s t e n  env i ronment ;  
The b e n e f i t s  a r e  i n c r e a s e d  syscem r e l i a b i l i t y ,  r educed  t e s t i n g  c o s t ,  
and  a  more v i s i b l e  t e s t i n g  p r o c e s s .  

* .". _ _ . . . . 

Using t h e  top-dokm a?proach t o  s o f t w a r e  sys tem development  and a 
program.ning s u p p o r t  l i b r a r y ,  a l l  t e s t s  s h a l l  b e  performed i n  t h e  
sys tem e n v i r o m e n t .  The t o p - d o n  approach  e n s u r e s  t h a t  a l l  i n t e r f a c e s  
needed t o  e x e c u t e  a r e  a v a i l a b l e  when t e s t i n g  b e s i n s .  S e n c e ,  p r o g r a n  
i n t e r f z c e  assumpt ions  a r e  n e v s r  xade  and a l l  t e s t i n g  v e r i f i e s  t h e  r e a l  - i n t e r f a c e s ,  , e s t i n %  new p r o g r a n s  o r  prcjgran c i ~ a c g c s  i n  .I t roaporary 
mode, w i t h o u t  p e r n a n e n t l y  modi fy ing  t h e  s y s t e a s ,  i s  e a s i l y  done.  Wheri 
t h e  program i s  t e s t e d ,  i t  s h a l l  be i n c o r p o r a t e d  i n t o  the m a s t e r  sys tem 
v i a  t h e  sys tem b u i l d  a f t e r  r e c e i v i n g . 1 2 H  nanagernent1,XASA r e v i e w  f o r  
chafige c o n t r o l .  T e r f c m i n g  a l l  t e s t s  a 3 a i n s t  t h e  m a s t e r  sys tem 
acconpl i . shes  i n t e g r a t i o n  t e s t i n g  c o n t i n u o u s l y  a s  t h e  f u n c t i o n a l  
c a p a b i l i t i e s  a r e  v e r i f i e d .  

T h e ,  s o f t w a r e  d o c c n e n t a t i o n  s h a l l  .be g e n e r a t e d  i n  a c o n t i n u ' i n g  f a s h i o n  
t h r o u g h o u t  t h e  s o f t w a r e  development phase .  As was d i s c u s s e d ,  t h e  
p r o g r a m i n g  s u p p o r t  l i b r a r y  w i l l  p r o v i d e  t h e  c e n t r a l  f a c i l i t y  f o r  
g e n e r a t i o n  of d o c a n e n t a t i o n .  T5e p r i n a r y  d o c m e c t a t i o n  o u t p u t  s h a l l  
c o n s i s t  o f :  



o Software Requirements Document 

o  . Sof tware  Design Document 

o  Users Manual 

1 .3 .1  Struct! l red Documentation 

Documentation c o n s i s t s  of t h e  p roduc t s  of t h e  d e f i n i t i o n  and d e s i g n  
a c t i v i t y .  Implementation, v e r i f i c a t i o n ,  v a l i d a t i o n ,  and d e l i v e r y  w i l l  
on ly  modify d e s i g n  d o c m e n t a t i o n .  Employing top-down d e s i g n  w i l l  
r e q u i r e  t h a t  docunenta t ion  be developed i n  a  h i e r a r c h i c a l ,  t r e e - l i k e  
f a s h i o n .  Top-level d e s c r i p t i o n s  w i l l  r e f l e c t  f u n c t i o n a l  so f tware  
o p e r a t i o n s .  These h igh  l e v e l  d e s c r i p t i o n s  w i l l ,  i n  t u r n ,  be  exp la ined  
and/or  expanded by lower l e v e l  d e s c r i p t i o n s ,  and t h e  p r o c e s s  cont inued  
t o  the lowes t  module l e v e l .  'This produces documents t h a t  can  be  r ead  
and understqod a t  any l e v e l .  I n  a d d i t i o n ,  p h y s i c a l l y  s e a p r a t e  
documentation r equ i r ed  by volume'.can be done wi thou t  impact ing 
r e a d a b i l i t y .  

R e a d a b i l i t y  s h a l l  be provided by d e s c r i b i n g  so f tware  o p e r a t i o n  i n  t h e  
fo l l owing  manner: 

o  V i s u a l  Table  of Conten ts  - 

o Overview diagrams 

o  D e t a i l  diagrams . .. : . . . .  . . 

o Suppor t ing  t e x t  and anno ta t ed  d a t a  . 

Func t iona l  docunen ta t i on  proceeds from a  top l e v e l  V i sua l  Table  of 
Contents  diagram down t o  a  b a s i c  module diagram of i n p u t ,  P roces s ing ,  
Output,  f u n c t i o n a l  c h a r t .  For  each t a s k  t o  be performed, a .module  
diagram s h a l l  be  developed.  

1 .3 .2  Flow Char t  S tandards  

Although u s e  of h igh - l eve l  language f o r  so f tware  development reduces  
t h e  u s e f u l n e s s  of f low c h a r t s ,  f low c h a r t s  w i l l  be  r equ i r ed  f o r  
d e l i v e r a b l e  doccmentat ion.  The £low c h a r t s  w i l l  d e p i c t  how t h e  
so f tware  per fonns  i n  t h e  s a t i s f a c t i o n  of requi rements .  

To provide  e'ase of correspondence.  between program l i s t i n g s  and f low 
c h a r t s ,  t h e  picture-on-a-page technique  a p p l i e d  du r ing  coding w i l l  b e  
a p p l i e d  t o  t h e  g e n e r a t i o n  of f low c h a r t s .  Through t h i s  t e chn ique ,  a  
f low c h a r t  w i l l  e x i s t  f o r  each r o u t i n e  of t h e  s o f t w a r e ,  and bo th  t h e  
f low c h a r t s  and l i s t i n g  v i l l  p rovide  d i r e c t  correspondence.  
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1. INTRODUCTION , .. 

The CDPS must s a t i s f y  t h e  process ing  and u s e r  suppor t  requi rements  
r e s u l t i n g  from d a i l y  d a t a  c o l l e c t i o n  from a l l  remote. s i t e s .  To 
provide  d a t a  t o  a n a l y s t s  by t h e  beginning of f i r s t  s h i f t  each day,  an  
o p e r a t i o n s  procedure has  been e s t a b l i s h e d  and is d i scussed  i n  t h e  
fo l lowing  paragraphs.  

1.1 DATA COLLECTION 

SDAS d a t a  c o l l e c t i o n  w i l l  occur  du r ing  t h e  evening hours  (beginning a t  
2000). The c o l l e c t i n g  w i l l  con t inue  u n t i l  approximately 2330 (60 
s i t e s  r e q u i r e  approximately 3 . 5  hours)  and upon complet ion,  w i l l  b e  
t r a n s f e r r e d  v i a  d a t a  l i n k  t o  t h e  S/370-145 ( r e q u i r e s  30 seconds) .  
Computer ope ra to r  i n t e r v e n t i o n  w i l l  be  performed a t  t h e  s t a r t  of d a t a  . . c o l l e c t i o n  t ime per iod  t o  i n i t i a t e  t h e  System 7 so f tware ,  During t h e  
d a t a  c o l l e c t i o n  time p e r i o d ,  t he  communication i n t e r f a c e  computer 
console  w i l l  be monitored f o r  i n d i c a t i o n s  of telecommunications 
p rog res s  i n  con tac t ing  and r e c e i v i n g  d a t a  from t h e  SDAS equipment. I n  
t h e  event  of communications d i f f i c u l t i e s ,  e f f o r t  w i l l  b e  under taken  t o  
r e s o l v e  t h e  problem dur ing  t h e  hours  ded ica t ed  t o  d a t a  c o l l e c t i o n .  
The communication o p e r a t i o n s  pe r sonne l  w i l l  be  guided i n  t h e  problem 

- r e s o l u t i o n  by d i r e c t i o n s  f r c n  t h e  S/7 so f tware  a n a l y s t .  The o p e r a t o r  
' w i l l ,  a s  r e q u i r e d ,  i n t e r f a c e  wi th  t h e  MSFC Telecommunications Systems 

S t a t u s  Center  (TSSC) f o r  r e s o l u t i o n  of communications d i f f i c u l t i e s .  

1 . 2  DATA PROCESSING 

Data p roces s ing  on t h e  .host computer w t 1 1  occur  between t h e  hours  of . 

midnight  and 0700 each day i n  o r d e r  t o  provide  e r r o r  r e p o r t s  and 
summary r e p o r t s  and p e r f o k a n c e  r e p o r t s  f o r  SINS a n a l y s t s , a t  t h e  
beginning of f i r s t  s h i f t  (0800). The I n p u t  Process ing  p o r t i o n  of t h e  
CDPS so f tware  system w i l l  be  executed ,  upon complet ion of d a t a  

. . .' communication and r e t r i e v a l  by t h e  Comunica t ion  I n t e r f a c e  'computer, 
and w i l l  p rocess  t h e  forwarded d a t a  from the  System/7. A l l  p rocessed  
d a t a . c o n t a i n i n g  no e r r o r s  w i l l  be  c o n v e r t e d . i n t o  eng inee r ing  u n i t s ,  
performance c a l c u l a t i o n s  performed, and d a t a  made ready  f o r  i n s e r t i o n  ' 

i n t o  t h e  performance e v a l u a t i o n  d a t a  bank, E r r o r s  encountered du r ing  
p roces s ing  w i l l  be  f lagged  such  tliat er roneous  d a t a  w i l l  n o t  be  
en t e red  i n t o  t h e  d a t a  base ,  and e r r o r  messages / repor t s  w i l l  be  
provided f o r  a n a l y s t s .  

DATA BANK PROCESSING 

Upon complet ion of t h e  Input  ~ r o c e s s i n g  phase,, t h e  Data Base/Us'er 
Support so f tware  w i l l  b e  executed i n  a  ba t ch  environment under c o n t r o l  
of computer ope ra t ions  personnel .  Tliis p roces s ing  w i l l  be 
accomplished i n  a  manner t o  s a t i s f y  d a t a  a v a i l a b i l i t y  r equ i r emen t s '  and 
output  d i s t r i b u t i o n .  



To e n s u r e  t i m e l y  c o m p l e t i o n ,  a h i g h  p r i o r i t y  w i l l  b e  a s s i g n e d  t o  t h e  
p r o c e s s i n g  of i n p u t  d a t a  and w i l l  be  moni to red  by o p e r a t i o n s  
p e r s o n n e l .  I f  c o n f l i c t s  o c c u r ,  t h e  p r o c e s s i n g  w i l l  be  a s s i g n e d  t h e  
h i g h e s t  p r i o r i t y  and w i l l  o v e r r i d e  m y  o t h e r  p r o c e s s i n g .  

A r c h i v i n g  of d a t a  w i l l  Se p rov ided  t h r o u g h  t h e  u s e  o f  s o f t w a r e  w i t h i n  
t h e  h o s t  ccmFuter .  R a w  d a t a ,  p r o c e s s e d  d a t a ,  and p e r f o m a n c e  r e p o r t s  
w i l l  be  main ta i -ed  w i t h i n  t h e  c c n p u ~ i n g  f a c i l i t y  and w i l l  b e  , 

d i s t r i b u t e d  a s  r e q u i r e d  f o r  a n a l y s i s / s t o r a g e .  

1 . 4  USER SUPTORT 

User s u p p o r t  w i l l  r e q u i r e  t h a t  t h e  d a t a  b a s e  management s o f t v a r e  a l l o w  
r e a d y  a c c e s s  t o  t h e  d a t a  b a s e  c o n t e n t s  v i a  l o c a l  t e m i n a l s  and s u p p o r t  
b a t c h  j o b  a c c e s s  t o  d a t a  f o r  s p e c i a l  a n a l y s i s  a c t i v i t i e s .  When t h e  
IBM p e r f o r n a n c e  a n a l y s t  r e q u i r e s  a  t e r m i n a l  c a p a b i l i t y  t o  a c c e s s  t h e  
performance e v a l u a t i o n  d a t a  b a s e  t h e  c o c ? u t e r  o ? e r a t i o n s  p e r s o n n e l  
w i l l ,  upon r e q u e s t ,  i n i t i a t e  the' t e m i r . a l , p r o c e s s i n g  c a p a b i l i t y  of t h e  
NIPS 360 s o f t v a r c .  T h i s  w i l l  f r e e  c o z p u t e r  r e s o u r c e s  ( c o r e  msaory) 
f o r  u s e  by o t h e r  p r o c e s s i n g  r e q u i r e n e n t s  i n s t e a d  of t y i n g  t h o s e  
r e s o u r c e s  up when t e k i n a l  a c t i v i t y  is  n o t  r e q u i r e d .  . 

1.5 DATA BASE XAIBTENAVCE 

I n  a d d i t i o n  t o  t h e  d a i l y  schedu led  u p d a t i n g  of t h e  Performance 1 

E v a l u a t i o n  Data  Base w i t h  i n p u t  from t h e  I n p u t  P r o c e s s i n g  S o f t w a r e  ! 
i 

t h e r e  w i l l  be t h e  c a p a b i l i t y  t o  pe r fo rm s e l e c t e d  main tenance  on a n  as 
r e q u i r e d  b a s i s .  . . 1 

* ., . . . .  .. , 1 

1 5  1 E r r o r  C o r r e c t i o n  . . . . .  

E r r o r  c o n d i t i o n s  on d a t a  f i e l d s  w i t h i n  t h e  d a t a  bank c o r r e c t e d  d u r i n g  
f i r s t  s h i f t  w i l l  be  e n t e r e d  i n t o  t h e  d a t a  b a s e  v i a  l o c a l  t e r m i n a l s  
( f o r  small d a t a  volume) o r  v i a  b a t c h  j o b  submiss ion .  Upon c o m p l e t i o n  
of e r r o r  cor rec t i . cn ,  t.he p e r f o m a x e  e v a l u a t i c n  6.ata w i t h i n  t h e  data 
b a s e  w i l l  be f o m a t t e d  acd  w r i t t e n  t o  rcagne t ic  t a p e  f o r  t r a n s f e r  t o  
t h e  HSFC S o l a r  ~ n e r ~ y  Data Base ,  . . 

. . . .  

1.5.2 Non- Ins t rumenta t ion  Data  Handl ing . . 

Data  e l e m e n t s  t o  be  added t o  t h e  d a t a  b a s e  which a r e  n o t  g a t h e r e d  by 
t h e  SDAS and p r o c e s s e d  i n  t h e  CDTS, s u c h  a s  s i t e  l o c a t i o n ,  s i t e  
equipment  a v a i l a b i l i t y ,  wea ther  d a t a ,  e t c . ,  w i l l  be  e n t e r e d  i n t o  t h e  
d a t a  b a s e  v i a  t e m i n a l  o r  b a t c h  c o d e  u s i n g  t h e  SIPS-360 F i l e  
Maintenance c a p a b i l i t y .  T h i s  w i l l  a l l o w  f o r  t e x t  t y p e  d a t a  t o  become 
p a r t  of t h e  d a t a  b a s e  aad a v a i l a b l e  f o r  r e p o r t i n g  p u r p o s e s .  



SECTION B CENTRAL DATA PROCESS I NG SYSTEM 
HARDWARE PERFORMANCE SPEC I FICATION 



THIS PAGE 

WAS INTENTIONALLY 

LEFT' BLANK 



TABLE OF CONTENTS 

Page 

. . . . . . . . . . . . . . . . . . . . . . .  INTRODUCTION B-2 

. . . . . . . . . . . . . . . . . . . . .  TYPE OF HARDWARE B-2 

. . . . . . . .  COMMUNICATION INTERFACE CONFIGURATION B-3 

. . . . . . . . . . . . . . . . . . . .  SDAS Interface B-3 . . . . . . . . . .  Computer Performance Specifications B-6 . . . . . . . . . . . . .  Input/Output Specifications B-7 . . . . . . . . . . . . . . .  Host Computer Communications B-7 . . . . . . . . . . . . . . . . . . . . . . .  Operations B-8 

HOST COMPUTER PERFORMANCE'SPECIFICATIONS . . . . . . .  B-9 

. . . . . . . . . . . . . . . . . . . . .  Main Memory 13-9 . . . . . . . . . . . . . . .  Central Processing Unit 13-9 . . . . . . . . . . . . . . . . . . . . . . .  Interrupts B.9 . . . . . . . . . . . . . . . . . . . . .  Input/Output B-9 . . . . . . . . . . . . . . . . . . . . . .  Operations B-10 





The Central Data Processing System (CDPS), through its hardware and software, 
shall provide the data collection, data processing, data archiving, and data 
distribution functions associated with performance evaluation of Solar Heating 
and Cooling Systems. The hardware, included within the CDPS, shall reside 
at IBM's FSD faciiity at Huntsville, Alabama and shall consist of two elements - 
a communications interface configuration and a host computer configuration. 
The performance specifications associated with this hardware, in support of the 
Systems Integration of Marketable Subsystems (SIMS) contract, are discussed 
in the following sections of this performance specification document. 

2 . 0  TYPE OF HARDWARE 

The hardware, to be used within the CDPS, shall consist of commercially 
available hardware . 

: 



3.0 COMMUNICATION INTEWACE CONFIGURATION 

The Communication Interface configuration shall provide: 

(1) Hardware required to interface with the Site Data Acquisition 
Subsystem (SDAS) via telephone lines for data collection. 

(2) The computational capability to control automatic call-up 
of each remote site on a daily basis, to control communication 
protocol with the SDAS, perform error checks on incorrect 
data, format data for subsequent processing on the host 
computer configuration, and store data for transmission to 
the host. 

(3) lnput/output capability for operator intervention in event 
of errors and for logging of communications activity and error 
conditions. 

( 4 )  A multiprogram environment for software execution.. 

( 5 )  ~ardware for transmission of recorded data to the host 
computer configuration. 

( 6 )  >lass storage for temporary storage of recorded data. 

(7) Operational environment which requires minimum operator 
support during the data collection activities. 

The performance specifications relative to the above capabilities,are discussed 
in the following paragraphs: 

SDAS INTERFACE 

The SDAS interface hardware shall provide the capability to: (1) accept 
automatic dial signals from the communication interface computer, (2) perform 
the automatic dial function, (3) provide interface to a modem compatible with 
the modem contained within the SDAS, (4) receive data from the SDAS via the 
telephone lines, and (5) interface the data to the communicarion interface 
computer. A feedback mechanism shall exist in: all. hardware for signalling 
mrrectlincorrect operation. . . 

The hardware associated with the above functions shall consist of: 

(1) . Teleprocessing multiplexer (TPEM) for computer controlled 
operations. 

(2) Auto-call unit to support automatic dialup feature. 

(3) Modem for telephone line interface. 

The specifications of these hardware elements are discussed below. 
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. The ~eleprocessing' Multiplexer shall provide the, following capabiJitie8 in . . . >  
. . . . ... . .I,..' s :  a: -w,'.a.o, e. ..' 6 

eupport of computer functions: 
.:,. 

8 
.(I) Software selection of operation (asynchronoue mode for SIMS). 

9 

I(? 
(2) Internal mode of clocking to. support asynchronous transmission. 

I I 

1) 
(3)  Receiveltransmit at 1200 Baud Rate on telephone. 

1 ? 

(4) Automatic call of Remote Sites under software control. 

( 5 )  Interrupt. communication processor on each byte of data 
eradsmittedlreceived (serial , -. ... to . .parallel and parallel to 
serial convsrsions). 

( 6 )  Status information regarding communications status. 

3.1.2 Automatic Call Unit specifications 

The Automatic call Unit (ACU) shall accept the above signals from the TPMM 
hardware under control of the computer software and perform the Automatic 
Dial, Functions. The Automatic Call Unit shall provide the TPMM with control 
information regarding' the dial function. 

The sequence of operations between the TPMM and the Automatic Call Unit shall 
consist of: 

(1) Call Request (CRQ) line - activated by the computer to indicate 
that a call is to be placed. 

(2) Present Next Digit (PND) - activated.by the ACU to signal the coin- 
puter that the ACU is ready L u  accrpL the next digit for dialing. 

(3) Digit leads (NB1, NB2, NB4, NB8) - activated corresponding to ' 

the digit to be dialed. 

( 4 )  Digit Present (DPR) lead - activated by the computer to signal 
that.a digit has been placed on the Digit leads (NB1-NB8). 

(5) Data Line Occupied (DLO) lead - indicates to the computer 
whether the line is'busy or not. 

. . 

(6) 'Abandon Call and Retry (ACR) lead - indicates to the computer . 

that the called party does not answer or that, for some reason 
or other, the call is not completed. 

(7) Data Set Status (DSS) lead - activated by the ACU when the con- 
nection has been established. 

The ACU within the CDPS shall be Bell 801 or equivalent. 



3.1.3 Modem Specifications 

The modem within the'CDPS shall be the Bell 2 0 2 ~  or equivalent and shall be 
compatible with the modem within the SDAS. 



COMPUTER PERFORMANCE SPECIFICATIONS . .  

. The communications interface computer shall provide the control, interface, and 
application programs necessary for complete control of the Comrnunications- 
Interface. The computer shall be interrupt driven, provide cycle capture of 
data to memory, and have growth potential in both storage and processor CPU 
cycles. - 
3.2.1 Processor CPU Specifications . . 
The CPU shall provide support for priority level processing through the use 
of an interrupt handling system within the hardware. When an interrupt 
occurs, the current status of the processor shall be automatically saved 
within speclfic save areas for continuation of processing after interrupt 
servicing. Four levels of priority processing shall be provided with.the 
capability to define 16 sublevels of priority within each primary level. . 

The instruction set provided by the CPU shall include the following classes 
of instructions: 

(1) Load and'store . . 

(2) Ari thetic 

(3) Logical 

(4) Shift 
. )  

(5) Branch . . 

The CPU shall be capable of handling multiple input lines simultaneously. 

The CPU shall perform parity checks on all data stored or retrieved from the 
Memory Unit of the computer. An odd-parity technique shall be provided. 

The CPU shall provide capability for addressing storage and for maintaining 
computer status within the computer. 

The following registers and indicators shall be provided: 

(1) Storage ~daress Register -., 
. .. . . . . 

(2) Instruction Address Register . . 

(3) Index Registers 

(4) Accumulation Registers 



( 5 )  1nterrup. t .  Reg i s t e r s  . . . 

(6) ca r ry '  ' ~ n d i c h t o r  . . 

(7)  Overflow I n d i c a t o r  

(8) Result-Zero Ind ica to r  

(9) Result-Even Ind ica to r  

(10) Result-Posi t ive Ind ica to r  

(11) Result-Negative Ind ica to r  

(12) I n t e r v a l  Timer Reg i s t e r s  

3,2.2 Memory 

The memory of the  computer s h a l l  be  s u f f i c i e n t  t o  support  the  a n t i c i p a t e d  
needs of t h e  software (approximately 24K 16-bit  words) and s h a l l  provide 
t h e  c a p a b i l i t y  f o r  expansion through f i e l d  modif ica t ion  t o  the  b a s e l i n e  
system. Maximum required  memory s h a l l  be.65K 16-bit  words. 

3.3 INPUT/OUTPUT SPECIFICATIONS 

A complement of p e r i p h e r a l  110 devices  s h a l l  provide suppor t  t o  the  sof tware  
executing i n  the  processor t o  s a t i s f y  the  o p e r a t i o n a l  requirements of the  
CDPS . 
3 ..3.1 Operator Console 

The opera tor  console s h a l l  provide hard copy f o r  information i n q u i r i e s ,  s t a t u s  
messages, memory dumps, and c o n t r o l  and maintenance of the  Communication 
I n t e r f a c e  Software . 
3.3.2 Di rec t  Access Storage 

A d i r e c t  access  s to rage  device s h a l l  provide on-line s to rage  f o r  the  
--Communications I n t e r f a c e  Software and provide temporary s t o r a g e  f o r  incoming 

inpu t  da ta .  The d i r e c t  access  d i s k  s h a l l  provide the  c a p a b i l i t y  t o  s t o r e  
information from 60 sites. 

3.3.3 Addi t ional  Devices 

The Communication I n t e r f a c e  Processor s h a l l  have adequate growth c a p a b i l i t y  
and f l e x i b i l i t y '  i n  terms of new 110 modulee/devices. This growth s h a l l  be  
supported by the i n i t i a l  computer a r c h i t e c t u r e  and s h a l l  n o t  r e q u i r e  any 
s i g n i f i c a n t  reprogramming o r  hardware des ign e f f o r t .  

HOST COMMUNICATIONS 

A n  i n t e r f a c e  o r  d a t a  l i n k  from the  Communication I n t e r f a c e  Processor t o  the  
3 ,  

- , h g s t  computer s h a l l  be provided. The cammunications i n t e r f a c e  s h a l l  no t  

B-7 



. . 
. . 

require constant host communication and shall support a stand-alone , 

environment. The host communication link shall be a coaxial cable, 
and the distance supported shall be less than one.mile. 

, . 
3.5 , OPERATIONS 

. . 

After knual initiation. the communication interiace configuration shall be ' , 

rapable of unattended operation during daily data collection from remote sites. 
In the event of errors which cannot be circumvented under automatic cont,rol, 
operator intervention shall be required. 



HOST COMPUTER PERFORMANCE SPECIFICATIONS 

The host computer shall provide the capabi1ities;through its peripheral devices 
and processing capabilities, to create, support and maintain the S M S  perform- 
ance evaluation data base. The host computer shall receive rexiote site data 
from the communication interface computer over the Host/Communications 
Interface data link and' accept manual inputs via cards or terminals for 
non-instrumentation data. The following sections specify the functional 
performance requirements of these elements. 

4.1 MAIN MEMORY 

Main memory shall provide the host computer with fast access, directly address- 
able storage of data, Main memory shall be of sufficient size to allow both 
SpfS data and programs to be loaded and processed. Main memory shall also 
have growth capability. The maximum storage requirements is estimated to 'be 
256K bytes. 

4.2 CENTRAL PROCESSING UNIT 

The CPU shall be the controlling element for the host computer and shall 
provide facilities for: 

, o  Addressing main storage 

o Fetching and storage of data 

o Executing instructions 

o Initiating communicattons between main storage and 110.' 
devices 

The CPU shall support both fixed and floating point arithmetic operations as 
. well as logical operations and shall be sufficient speed to support the SZMS 

data processing requirements. 

4.3 INTERRUPTS 

The host computer shall have an interrupt system to allow efficient use of 
110 devices and for dynamic and fast response to peripheral equipment 
requirements. The interrupt system shall be used in a manner that results 
in a multi-program environment for the host computer. 

The host computer shall have an input/output system that will adequately 
handle SIMS data transfers between main storage and the 110 devices. The 
input/output system shall be flexible and allow for additional devices to 
be added with minimal system impact. 



Channels are the direct controllers of 1/0 devices and control units. The 
host computer shall provide channels with the ability to read, write, and 
compute and relieve the CPU of the task of directly communicating with the 
I/O devices. 

4.4.2 Direct Access Storage 

The host computer shall have direct access storage available to provide 
auxiliary storage for the performance evaluation data base and off-line 
storage for program storage. Direct access space required for S M S  is 
estimated to be 200 million bytes. . . 

. . 
4 . 4 . 3  Display Terminal 

The host computer shall provide high speed, visual, iaeeracrive couuuunicatlons 
between the host computer and the user via display. The terminals shall provide 
the SLYS user with the means fox entry and change of information in the host 
computer, The interactive mode shall be provided via IBM Ceruiuals. Graphies 
capability shall be provided via a Tekrronix 4015/4631 Display Unit or cquivalcnt. 

The host computer configuration shall support the production and delivery of 
magnetic tapes containing performance evaluation data. These tape units 
shall support 9-track 1600/800 BPI density and 7-track 800 BPI density. 

4.4.5 Printer 
I 

The host computer shall provide high-speed printers (1100 lines per minute) for 
creation of reports to be delivered to users of performance evaluation data. 

4 . 6 . 6  Card Reader,/Punch 

The host computer shall provide a card reader/punch for. program and data 
input TO the system. . . 

4.4.7 Communications Interface 
1 

A communication data link shall be provided from the host computer to the 
communications interface con£ igurat ion for ' high-speed transf er of data collected 
and buffered by the communications interface (see Paragraeh 3.4). 

4.5 OPERATIONS 

The host computer shall be shared with other users. To insure that S M S  data 
processing is processed within specific time constraints, a high priority level 
will be assigned. 
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1.0 INTRODUCTION 

The C e n t r a l  Data P roces s ing  sys'tem (CDPS), which i s  comPrised o f  b o t h  hardware 

and so f tware ,  p rov ides  t h e  e s s e n t i a l  c a p a b i l i t i e s  o f  d a t a  c o l l e c t i o n ,  d a t a  

p r o c e s s i n g  and s t o r a g e ,  and d a t a  u s e r  s u p p o r t  ,,fo; t h e  SMS Program. ' Because 

of  i t s  c r i t i c a l i t y  i n  S o l a r  Heat ing  and Cooling System performance e v a l u a t i o n ,  

t h e  system must be  v e r i f i e d  p r i o r  t o  becoming an  o p e r a t i o n a l  e lement  o f  t h e  

program, 

The o b j e c t i v e s  of  t h e  CDPS v e r i f i c a t i o n  a c t i v i t y  a r e  t o  ensu re  t h a t  each 

element  of t h e  system, a s  w e l 1 , a s  t h e  o v e r a l l  system, s a t i s f i e s  o r  exceeds  :he 

requi rements  e s t a b l i s h e d  i n  t h e  CDPS Performance S p e c i f i c a t i o n  Documen'tation. 

The v e r i f i c a t i o n  a c t i v i t y ,  t h e r e f o r e ,  r e q u i r e s  a  s y s t e m a t i c  approach  t o  ana ly-  

sis and t e s t i n g  and s u f f i c i e n t  documentat ion t o  p r o v i d e  t r a c e a b i l i t y  o f  t e s t  

r e s u l t s .  The approac5,  however, must ensu re  maxinun conf idence  i n  system 

o p e r a t i o n  w i t h  t h e  minimum expendf tu re  of r e s o u r c e s ,  

.. - Within  t h i s  document, a l l  d e s c r i p t i o n s  of  and r e f e r e n c e s  t o  t h e  CDPS hardware  

c o n f i g u r a t i o n  a r e  o n l y  t o  f a c i l i t a t e  e x p l a n a t i o n  of  t h e  s o f t w a r e  r equ i r emen t s  

and n o t  t o  c o n t r o l  t h e  c o n f i g u r a t i o n  of t h e  hardware,,, The CDPS hardware i s  

c o n t r o l l e d  by IXY and i s  used f o r  suppor t  of m u l t f p l e  c o n t r a c t  programs. To 

s u p p o r t  t h i s  v a r y i n g  u t f l i z a t i o n  environment ,  IBX must m a i n t a i n  t h e  f l e x i b i l i t y  

t o  modify t h e  c o n f i g u r a t i o n  a s  r e q u i r e d .  . Because of  t h i s  f l e x i b i l i t y  r e q u i r e -  

ment, t h e  CDPS hardware c o n f i g u r a t i o n  nay  v a r y  d u r i n g  t h e  per fo .mance  of  t h e  

SMS c o n t r a c t ,  b u t  t h e  c a p a b i l i t y  t o  s a t i s f y  a l l  SMS p r o c e s s i n g  r equ i r emen t s  

con ta ined  w i t h i n  t h e  CDPS Hardware Perforinance S p e c i f i c a t i o n  w i l l  be  ma in t a ined .  

1.1 PURPOSE 

The purpose  of this CDPS V e r i f i c a t i o n  P l a n  is t o  d e f i n e  t h e  approach  t o  b e  

u t i l i z e d  i n  v e r i f i c a t i o n  of t h e  CDPS and t o  d e l i n e a t e  t h e  s c h e d u l e s  t o  b e  

fol lowed i n  a v e r i f i e d  C3PS. 



1.2 SCOPE 

 his verification ~ l a n  addresses the verification activities requlred of the . 
. . 

CDPS. In addition,' configuration control techniques and test plans are de- . 

fined to provide management and NASA visibility into the verification .activities .- . , 

.. . . . . , . . 

. . 
The following docuaents are required in support of CDPS verification: 

(1) CSPS Hardware Petfonance Specification Documect 

Systen/7 Functicnel Characteristics 

site' Data Xcquigition Subsysc,ex ?erfaman~.e Specification 

Guide to S/370-145 

system/370-145 Functional Characteristics 
. . 

SICS Infomation Processing Systen Xanuals 

S/7 Teleprocessin~ Description 

CDPS Software Perforzdnce Specification 

Programing Guide for Systed7 Teleprocessing Feature (~~34-1549) 
. . - .< :, . . . 

.,. I ,  



2.0 CIIPS DESCRIPTION 

.With in  t h e  o v e r a l l  S o l a r  Heat ing  and Cooling   em on strati on Program, t h e  CDPS 

per forms t h e  fo l lowing  f u n c t i o n s :  

Data C o l l e c t i o n  - The CDPS d a i l y  c o l l e c t s  i n s t r u m e n t a t i o n  d a t a  from a l l  remote 

s i tes  v i a  s t a n d a r d  voice-grade 1200 Baud t e l ephone  l i n e s .  I n  a d d i t i o n ,  non- 

i n s t r u m e n t a t i o n  d a t a  a v a i l a b l e  from ?1SFC, ERDA, HUD, e t c . ,  which i s  needed i n  

performing o v e r a l l  system e v a l u a t i o n ,  is c o l l e c t e d  v i a  manual means. 

Data P r o c e s s i n q  - The CDPS a c c e p t s  raw d a t a ,  as c o l l e c t e d  by t h e  d a t a  c o l l e c -  

t i o n  f u n c t i o n ,  and performs t h e  d a t a  p r o c e s s i n g  f u n c t i o n s  r e q u i r e d  t o  t r a n s f o m  

t h e  raw d a t a  i n t o  processed  i n f o m a t i o n  f o r  u s e  i n  system e v a l u a t i o n / a n a l y s i s  

a c t i v i t i e s .  The CDPS a l s o  p rov ides  t h e  r e s o u r c e s  t o  m a i n t a i n  a p e r f o r n a n c e  

e v a l u a t i o n  d a t a  base ,  c o n t a i n i n g  bo th  raw d a t a  and processed  i n f o m a t i o n ,  f o r  

u s e  i n  suppor t  of performance a n a l y s t s .  

Data Arch iv ing  - To p r o v i d e  c a p a b i l i t y  f o r  d e t a i l e d  a n a l y s e s  of system p e r f o r -  

mance and t o  m a i n t a i n  data f o r  h i s t o r i c a l  purposes ,  t h e  CDPS p rov ides  t h e  

c a p a b i l i t i e s  t o  a r c h i v e  d a t a  c o l l e c t e d  and p roces sed .  Both raw d a t a  and pro- 

ce s sed  d a t a  is  r e t a i n e d  on  magnet ic  t a p e ,  ar.d formal  . r e p o r t s  a r e  a r c h i v e d  i n  
. t .  

. a l i b r a r y .  

~ a t a  D i s t r i b u t i o n  - ,  I n  a d d i t i o n  t o  c o l l e z t i o n ,  p r o c e s s i n g ,  and a r c h i v i n g  3f . 

d a t a ,  t h e  CDPS provides.  t h e  e s s e n t i a l  f u n c t i o n  of d i s t r i b u t i n g  t h e  d a t a  t o  t h e  

a p p r o p r i a t e  o r g a n i z a t i o n s .  D i s t r i b u t i o n  is  i n  t h e  form of p r i n t e d  r e p o r t s ,  

d a t a  p l o t s ,  and magnet ic  t a p e s .  



3.0 VERIFICATION APPXOACH 

The v e r i f i c a t i o n  of t h e  CDPS w i l l  c o n s i s t  of a  sys temat ic  t e s t i n g / a n a l y s i s  . , . 

approach whfch w i l l  ensure t h a t  syst~cl speci f  i c a t i ons / r equ i r eaen t s  = r e  achieved.  

o r  exceeded. .  Tes t  procedures w i l l  b e  generated and followed dur ing t e s t i n g  of 

ea.ch CDPS component and t e s t  r e s u l t s  w i l l  be documented i n  a  q u a l i f i c a t i o n  re-  

p o r t  f o r  review by management and HSFC. Ver i f i c a t i on  cross-reference mat r i ces  

w i l l  b e  used t o  ensure t h a t  a l l  CDPS requirenents/specifications a r e  addressed . , 

dur ing  v e r i f i c a t i o n .  , , 

Three phases .of v e r i f i c a t i o n  w i l l  be performed on t he  CD?S as. .defined i n  t h e  

f  o2lowing paragraphs : 

DEVELOPXELT - Analysis and t e s t i n g  of des ign approaches t o  ensure t h a t  approach - ' .  

s e l e c t i o n  w i l l  meet system s p e c i f i c z t i o n s .  t 
. . 1 

i 
I ?. 

QUALIFICATION - Analysis and t e s t i n g  of CDPS t o  des ign l i m i t s .  Performed p r i o r  .' 
1 

. . . . 
t o ' e n t t y  t o  acceptance t e s t i n g  of t he  sys ten.  i 

. . 1 
i 

ACCEPTANCE - Test ing of the  ope ra t i ona l  CDPS a s  a  sys ten  to  ensure  :that over- 
. . 

a l l  system s a t i s f i e s  system perf  o r lance  spec i f i c a t i on%.  

The development and v e r i f i c a t i o n  a c t i v l e f e s  assoc ia ted  wi th  the C3PS are  shown 

i n  Figure  1'. 
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The CDPS is scheduled to be fully operational by 9/1/76. To achieve this 

program milestone, development and verification schedules have been defined 
. . 

and are shown in Figure 2. Discussion of the schedules is given in the ., 

following paragraphs. 

''Development activities have been sclirduled to pravtCc aoftwara elements whi.ch 

have undergone preliainary development verification zctivities by 7/1/76. 

. . 

4.2 VERIFICXTZON SCEEDULE 

Development verification will be accomplished during June on individual softwarel I 
system elements and .during July on systen integration activities for the overall . i 

CDPS. 

Qualification verification *dl1 comence on 8/.1/76; and will extend until 

approximately 8[25/76. During this period detailed verification will be' 
' I 

performed to test the system to design limits. 

.I: . 

Acceptance v e r i f  icetion will comence on 8/25/76 an6 extend i o ' ' 9 / 1 / 7 6 .  U ~ o n  

completion .of acceptance verification, t5e C3PS will be considered operational 
. i 

. . .. . j to support the overall progran. - i 





. 5 .0  TESTING CONFIGUR.4TION/LTILIZXTION 

The t e s t i n g  c o n f i g u r a t i o n  f o r  u s e  i n  v e r i f i c a t i o n  of t h e  CDPS c a p a b i l i t i e s  

r e l a t i n g  t o  d a t a  c o l l e c t i o n / d a t a  p r o c e s s i n g / d a t a  b a s e ' u p d a t e / u s e r  s u p p o r t  is . 

shah i n  F i g u r e  3 .  .As can  b e  Seen i n  t h e  f i g u r e ,  t h e  c o n f i g u r a t i o n  c o n s i s t s  
I 

of t h e  f o l l o w i n g  elements:  i 
I 
! 

. .- . . .. . 
o System/7 T e s t  Sof tware 

o  C o n t r o l l e d  S i g n a l   ene era ti on Equipnent  . - 
o . P r o t o t y p e  Site Data . i \cquis i t ion System (SDXS) 

o Telephone Line  I n t e r f a c e  

o C o m u n i c a t i o n  I n t e r f a c e  C o n f i g u r a t i o n s  

o Host  Computer Conf i g u r a r i o n  

o Performance Eva lua t ion  Data Base 

A d e s c r i p t i o n  'of each of these .  e lements  and t h e  r a t i o n a l e  f o r  t h e i r  u s e  d u r i n g  

v e r i f i c a t i o n  a c t i v i t i e s  is  d i s c u s s e d  i n  subsequen t ' pa rag ra?hs .  , 

5.1 SYSTM/7 TEST SOFTWARE 

To p r o v i d e  t h e  CDPS v e r i f i c a t i o n  a c t i v i t y  w i t h  r e a s o n a b l e  s enso r  d a t a ,  a 

System/7 t e s t  so f tware  package w i l l  be  r e q u i r e d .  Th i s  so f tware  w i l l  a l l o w  a n  
i 

SDAS s e n s o r  c o n f i g u r a t i o n  t o  b e  s imu la t ed  f o r  t h e  Turpose of g e n e r a t i n g  CDPS I 

test  d a t a .  These s i n u l a t o r  s i g n a l s  w i l l  b e  recorded  f o r  r e f e r e n c e  wit11 CDPS 

o u t p u t .  The u s e  of t h e  Sys t en /7  so f t s r a re  f o r  s e n s o r  s i n u l a t i o n  r e s u l t s  i n  a 

s i g n i f i c a n t  r e d u c t i o n  i n  CDPS v e r i f i c a t i o n  complexi ty and p r o v i d e s  f l e x i b i l i t y  
.i 

t o  e a s i l y  r e c o n f i g u r e  t h e  s i m u l a t i o n  t o  a d d r e s s  v a r y i n g  SDAS.appl icat ions 

( i n c r e a s e d  s e n s o r s ,  v z r y i n g  fo rma t s ,  e t c . ) .  
i 

! 

5.2  CONTROLLED SIGNAL GEhTX4TION EC$JIP>ENT 

The C o n t r o l l e d  S i ~ n a l  Gene ra t ion  Equipment w i l l  be  u t i l i z e d  t o  p rov ide  l abo ra -  i 

t o r y  c o n t r o l l e d  v o l t a g e s  t o  t h e  i n p u t  m u l t i p l e x e r  channe l s  of t h e  SDAS and 

t h u s  w i l l  s i n u l a t e  s i g c a l s  which would be gene ra t ed  by s e n s o r s .  Th i s  s imula-  

t i o n  c a p a b i l i t y  i s  r e q u i r e d  because  no s e n s o r s  t r e  connected t o  t h e  SDAS u n t i l  
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' 

either system testing at MSFC or installation at a remote site. In support of 

CDPS verification activities, the Controlled Signal Generation Equipment will 

have the following 'capabilities: 

o Place voltages onto selected i;lput multiplexer channels o f .  SDAS 
o Support interface to all input multiplexer channels 

5.3 PROTOTT3 SIT2 DATA ACQUISITION S Y S T a  (SDAS) 
- .  . . 

The prototype SDXS Kill provide the capability to read the sinulated sensor 

inputs iron the Controlled Signal Generation Equipcent and record then on 

cassette tape for subsequent transraission via telephone lines. The pro totypr. 

SDAS will provide the capability tp reduce the sacjle time to 8 seconds to 

speed up the data recording process (24 hours of data gathered in .6 hours) 

.. and -reduce significantly the durztton of tests. 
. . . .  - . . 

. 5.4 TELEPEONE LISE I?1TEmXCE . . 

To simulate the operational CDPS environment, telephone. lines are prov2ded for 

communication with the protototype SDXS. FEJO lines ,La local line and an.1BlY 

tie-line) w i l l  be utilized during vertfication, The local line will be used 

for devclopnent verification to perfom debug of SDAS/comunication interface 

.configuration interface. The use of a local 1ine.reduces comunication iine 

hrrors and thus provides a nore co.ntrolled environment. During qualification 
. . .  

and acceptance verification testing, the IBN tie-line will be used to simulate 

the use of a long-distance telephone line. These lines are not of high- 

quality and will provide a realistic testing environment, Calls to the.proto- 

type SDXS via the tie-line 'will be routed to New Jersey and back to the 

Huntsville facility, n i s  technique is widely used within IBlY to test connu- 

nications between teleprocessing elements and presents a worse-case telecoamu- 
nications'etlvironnent for testing. 



The communication i n t e r f a c e  c o n f i g u r a t i o n  w i l l  c o n t a i n  t h e  o p e r a t i o n a l  hard-  

ware snd  s o f t w a r e  undergoing v e r i f i c a t i o n .  The o p e r a t i o n a l s y s t e z l  w i l l  per -  , 

f o r m  i n  a n  unmodified £ o h  and w i l l  c o l l e c t  d a t a  from t h e  p r o t o t y p e  SDAS v i a  . 
,. . 

t h e  t e l e p h o n e  i n t e r f  a c e  equipment.  ' Communication r e p o r t s l e r r o r  messages 

o b t a i n e d  d u r i n g  d a t a  c o l l e c t i o n  can  b e  compared  t o  t h e  r e f e r e n c e  d a t a  p rov ided  

d u r i n g  t h e  s e n s o r  shu la t ion /SDAS d a t a  g a t h e r i n g  phase .  upon comple t ion  of 

d a t a  c o l l e c t i o n ,  t h e  d a t a  w i l l  b e  t r a n s m i t t e d  t o  t h e  h o s t  f o r  subsequent  

p roces s ing .  . - .  

HOST COMPUTE3 COSTIGURXTION . . 

The h o s t  computer c o n f i g u r a t i o n  (hardware 2nd s o f t l a r e )  w i l l  b e  a n  unmodified 

o p e r a t i o n a l  system. Data t r a n s m i t t e d  t o  t h e  h o s t  from t h e  c o r n u n i c a t i o n s  

i n t e r f a c e  c o n f i g u r a t i o n  w i l l  b e  processed  and e n t e r e d  i n t o  t h e  p e r f o m a n c e  

e v a l u a t i o n  d a t a  base .  E r r o r  n e s s a g e s / r e p o r t s  gene ra t ed  w i l l  b e  compared w i t h  

System17 t e s t  r e f e r e n c e  d a t a  f o r  v e r i f i c a t i o n  purposes .  
. . .. . 

PERFOXfAVCE FIALU.4TION FILE BASE 

The d a t a  c o l l e c t e d  and processed  w i l l  b e  e n t e r e d  i n t o  t h e  d a t a  f i l e s ' a n d  w i l l  

a r o v i d e  t h e  b a s i s  f o r  u s e r  suppor t  i n t e r f a c e  v e r i f i c a t i o n .  P l o t s l r e p o r t s l  
6 -  ,. 

. magnet ic  t a p e s  w i l l  b e g e n e r a t e d  f r m  t h e  d a t a  and ana lyzed  f o r  c o r r e c i  c o n t e n t 1  

f o m a t l e t c .  SDAS senso r  t e s t  r e f e r e n c e  d a t a  bd.11 b e  used f o r  r e f e r e n c e  w i t h  

u s e r  o u t p u t  . 
. . . . . ... . . .  
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' . . . 8 . .  . . . 6.0 VERIFICATION CROSS-REFERESCC, PUTRIX , . 

A verification cro;s-reference matrix provides, the correlation' among the CDPS. . . 

performance specification and the corresponding verification techniques and 
. .. . . 

phases. The verification matrixes . . for the CDPS are shown in e:-6-1, :The 
matrices, therefore, provide the base for development of test procedures to . 

address all'performance requireaents/specification. . - A separate verification 

matrix is provided for each CDPS element. 
.. .. 

The verification matrix also indicates the test procedures and test results 

docume.nts which correspond to the Perfom,ance Rzquirement. This approach 

will allow ready access to the veriffcaticn data relating to each entry 
I 

in the matrix. Visibility and traceability will be achieved and will 

aid in mzintaining the complete verification history throughout the mainte- 
I 

nan&e/utilization of the system. In addition, as changes are made to require- , 
. ,  

ments, updating of test procedures will be simplified, 







-- . . - .. -. - 

..ITEM (NAME AND P A R T  NO.) . 

C E N T R A L  D A T A  PROCESSING 
VERIFICATION CROSS 
REFERENCE .MATRIX 
(File >kintenance)  I 





- 7.0 ' DEVELOPZE??I' VERIFICATION PLAV 

Development v e r i f i c a t i o n  w i l l  b e  performed as a p a r t  of t h e  i n i t i a l  CDPS 

d e s i g n  a c t i v i t i e s .  Ana lys i s  of t h e  proposed d e s i g n s  and t e s t i n g  of i n i t i a l  

concep t s  w i l l  b e  performed. t o  e n s u r e  t h a t  t h e  CDPS approach s e l e c t e d  p r o v i d e s  

t h e  growth and f l e x i b i l i t y  t o  a d d r e s s  system s p e c i f i c a t i o n s  i n  a c o s t  e f f e c -  

t i v e  manner, 

Of prime c o n s i d e r a t i o n  i n  development v e r i f i c a t i o n  w i l l  b e  t h e  u t i l i z a t i o n  of 

conmerc i a l ly  a v a i l a b l e  hardware and so f tware  t o  s a t i s f y  CDPS requ i r emen t s .  
. -- - . -. . . . . - -- -- . -- 

Trade  a n a l y s i s  . J  and .. ? e r f o m n c e  -. . - t e s t i n g  of . a v a i l a b l e  c a p a b i l i t i e s  a g a i n s t r .  
. - - . .- . - . . - 

CDPS S y s t a i  Pe r fo rnance  S p e c i f i c a t i o n s  t r i l l  p rov ide  t h e  bases  f o r  s e l e c t i o n .  

Development v e r i f i c a t i o n  w i l l  c o n s i s t  of d e t a i l e d  t e s t i n g  of each  so£ tware  

e l e n e n t ,  under s imula ted  i n p u t  c o n d i t i o n s ,  t o  e n s u r e  t h a t  t h e  d e s i g n  s a t i s f i e s  

t h e  so f tware  requi rements .  These t e s t s  w i l l  be  executed i n  a s t a n d a l o n e  

environment and w i l l  t e s t  e r r o r  p a t h s  a s  w e l l  a s  t h e  normal p r o c e s s i n g  p a t h s .  

. .  . 

Upon complet ion of development v e r i f i c a t i o n  a c t i v i t i e s  on each s o f t w a r e  e l e -  
.. . 

went,  d e t a i l e d  t e s t s  w i l l  b e  performed, u s i n g  s imu la t ed  d a t a ,  t o  t e s t  i n t e r -  

f a c e s  among t h e  so f tware  elements .  A s  a r e s u l t  of t h k s  i n t e r f a c e  v e r i f i c a t < o n  

t e s t i n g ,  t h e  o v e r a l l  CDPS des ign  w i l l  b e  proven and t h e  system w i l l  b e  z v a i l -  

a b l e  f o r  q u a l i f i c a t i o n  v e r i f i c a t i o n .  

Development v e r i f i c a t i o n  of t h e  hardware w i l l  b e  performed i n  c o n j u n c t i o n  w i t h  

s o f t w a r e  v e r i f i c a t i o n .  A b i l i t y  t o  s a t i s f a c t o r i l y  p e r f o r n  s o f t w a r e  development 

v e r i f i c a t i o n  w i l l  prove t h e  hardware can  s a t i s f y  t h e  d e s i g n  r equ i r emen t s  f o r  

e a c h  system element.  

An i n t e r a c t i v e  r e l a t i o n s h i p  w i l l  e x i s t  among development v e r i f i c a t i o n  and CDPS 

d e s i g n /  t r a d e  s t u d i e s / s e l e c t i o n  p r o c e s s e s .  Any d e f i c i e n c i e s  ' no ted  i n  t h e  

approach  w i l l  be  d i scussed  and r e s o l v e d  t o  t h e  s a t i s f a c t i o n  of t h e  development 

v e r i f i c a t i o n  personnel .  The i n t e r a c t i v e  r e l a t i o n s h i p s  w i l l  b e  i n t e r n a l  t o  

EBI; however, t h e  r e s u l t s  of development v e r i f i c a t i o n  w i l l  tie d i s c u s s e d  w i t h  

MSFC a t  p e r i o d i c  mee t ings /des ign  rev iews .  



Q U A L I F I C A T I O N  V E 3 I F I C X T I O X  PLXY 

Upon c o a p l e t i o n  of development v e r i f i c a t i o n ,  q u a l i f i c a t i o n  v e r i f i c a t i o n  w i l l  

b e  p e r f o r i e d .   he ' q u a l i f i c a t i o n  v e r i f i c a t i o n ' a c t i v i t i e s  w i l l  c o n s i s t  of f o r -  

m a l  t a s k s  performed i n  t h e  a n a l y s e s  and t e s t i n g  of t h e  e lements  of t h e  CDPS. . 

Q u a l i f i c a t i o n  t e s t  p rocedures  w i l l  b e  fo l lowed throughout  t h e  t e s t i n g  phase .  

Q u a l i f i c a t i o n  v e r i f i c e t i o n  w i l l  be  performed i n  a bu i ld ing -b lock  concept .  

Each s y s t e n  f u c c t i o n  (ha rdva re  and s o f t w a r e )  w i l l  b e  t e s t e d  as a u n i t ,  and t h e  

u n i t s  conbined i n  an  o r d e r l y  s anne r  t o  a c h i e v e  a n  o v e r a l l  CDPS o p e r a t i o n a l  

c a p a b i l i t y .  The o r d s r  i n  which t h e  e l e z e n t s  w i l l  b e  combined and t e s t e d  dur-  

, i n g  q u a l i f i c a t i o n  t e s t i n g  is  a s  fo l lows :  

(1)  S /7  c o n f i g u r a t i o n  and SDXS f o r  communication and d a t a  c o l l e c t i o n  

(2)  S/7 - S/370 communicaticn t o  a c h i e v e  d a t a  f low t o  S/370-145 

- (3)  I n p u t  p roces s ing  so f tware  proc 'ess  d a t a  accumulated from S/7 

( 4 )  Data base  upda te  c a p a b i l i t y  f o r  u s e r  suppor t  v e r i f i c a t i o n .  

Upon comple t ion  of q u a l i f i c a t i o n  t e s t i n g ,  t h e  s y s t e n  w i l l  b e  r eady  t o  undergo 

a c c e p t a n c e  v e r i f i c a t i o n .  

T e s t / a n a l y s i s  r e s u l t s  ach ieved  a s  a r e s u l t  o f . q u a l i f i c a t i o n  t e s t i n g  w i l l  be 

compiled i n t o  a  O P S  Q u a l i f i c a t i o n  R e ~ o r t .  T e s t  p rocedures  w i l l  a l s o  b e  

c o n t a i n e d  i n  t h e  r e p o r t .  

8.1 Q U A L I ? I C A T I O X  T E S T  P3OCEDUXES 

Formal q u a l i f i c a t i o n  t e s t  p rocedures  w i l l  b e  g e n e r a t s d ,  p rovided  t o  MSFC, and 

u t i l i z e d  d u r i n g  q u a l i f i c a t i o n  v e r i f i c a t i o n  a c t i v i t i e s .  The v e r i f i c a t i o n  c r o s s -  

r e f e r e n c e  = t r i c e s  and t h e  CDPS P e r f o m n c e  S p e c i f i c a t i o n  Document w i l l  p r o v i d e  

i n p u t  r e q u i r e d  t o  d e f i n e  and d e t a i l  t h e s e  procedures .  

During CDPS q u a l i f i c a t i o n  t e s t i n g ,  t h e  procedure  will be  updated ,  as r e q u i r e d ,  

t o  e n s u r e  t h a t  CDPS e lements  a r e  thoroughly  v e r i f L e d .  Th i s  upda te  p rocedure  



w i l l  b e  c l o s e l y  c o n t r o l l e d  and documented. The t e s t  p rocedures  w i l l  be  r e -  

viewed w i t h  S!SFC p r i o r  t o  u t i l i z a t i o n  i n  t e s t i n g . .  The procedures  w i l l  a l s o  b e  

inc luded  i n  t h e  Q c a l i f i c a t i o n  Report  f o r  d e l i v e r y  t o  ?ISFC. 
. , 

~ r o g i a n  TrouSle  2nd C o r r e c t i v e  Act ion  ~ e ~ o r i s  w i l l  be  gene ra t ed  f o r  each  prob- , 

l e m  encountered .  A s a a p l e  of t h e  form t o  b e  completed f o r  d i s c r e p z c c y  r e p o r t -  

i n g  i s  shown i n  F i g u r e  4 .  Discrepancy r e p o r t s  must b e  i n v e s t i g a t e d  and 

r e s o l v e d  p r i o r  t o  comple t ion  of q u a l i f i c a t i o n  v e r i f i c a t i o n .  Repor ts  on s t a t u s  

of d i s c r e p a n c i e s  w i l l  be  i nc luded  i n ' t h e  q u a l i f i c a t i o n  r e ? o r t .  

The q u a l i f i c a t i o n  v e r i f i c a t i o n  f o r  t h e  S/7-SDAS c o n f i g u r a t i o n  w i l l . e n s u r e  t h a t ,  

t h e  CDPS can  p e r f o r s  t h e  f u n c t i o n s  a s s o c i a t e d  w i t h  teleccri?.aunications,  d a t a  

c o l l e c t i o n , ' a n d  d a t a  t r a n s ~ i s s l o n  t o  , t h e  h o s t  computer f o r  p roces s ing .  Tcb le  

8-1 c o n t a i n s  t h e  l i s t  of t e s t s  t o  be  pe r fo rned ,  e s t i x t e d  t e s t  d u r a t i o n  t ime,  

and t e s t  d e s c r i p t i o n s  ~ s s o c i a t e d  w i t h  t h i s  q u a l i f i c a t i o n  v e r i f  i 'cat i o n  a c t i v i t y .  

These t e s t s . h a v e  been organized  acco rd ing  t o  f u n c t i o n  pe r fo rned  by t h e  CDPS. 
. . 

(1) s i t e  .D i r ec to ry  Requirements 
. I .  

, . (2) ~cnmunica t i 'on  Eardvare  I n t e r f a c e  

(3)  S/7-SDXS Cccnunica t ions  

(4) Data S t o r e  

(5) Transmit  t o  Host 

(6) Nanual SilXS Con t ro l  



' .  

- 

DESC,RlPTlON OF PROBLEM: 
. . 

PHOGRAM NAhlE DATE 

PROGRAPA MODULE ID 
I 

1P:ITIATOR 

RESULTS OF INVESTIGATIONIRECOf~lMENOATIOPJS: 

f 

TEST CASE 

* 
~ { ~ v I ~ Y Y ~ H ' S  SiG;JATURI! 

INVESTIGATOR D A T E  

. I 

DATC .- 

.. -- 
F i c j l r ~  4 Pmnr.?m Tror/b/e Xnd Ccir;ctive Xciion Rr-oort (PTRI 

DATE 

J 

C.LOSU R E DEPT',  , LOCATION 

. . 
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! C!>1'3 ELEMENT: . COMMUNICATIONIN.TE(IFACE a FlLEMAlNTENANCE I QUALIFICATION Ld --- I 
INPU-r PROCESSING USER S U P P O ~ ~ T  ACCEPTANCE C1 I 0 I i 1 SOFTflAtlE FUNCTIONAL AREA: S i t e  D i r e c t o r y  DATE: . J u n e  7,  1976 I 

PERFORMANCE SPEClFDCATlON DOCUMENT REFERENCE: 2.2 I APPROVAL: I 
TEST Nl.lVlBEQ 

,'- , . 2:2.1-1 

DESCRIPTION (INPVT/OUTPUT/TECtlMIQUEf 

V e r i f y  t h a t  each  of t h c  f i e l d s  w i t h i n  t h e  s i t e  d i r e c t o r y  is 
p r o p e r l y  ma in t a ined  d u r i n g  normal and abnormal s i t e  d a t a  
c o l l e c t i o n  and h o s t  t ra ,nsmiss ion  s e s s i o n s .  . . . . 

V e r i f y  t h a t  new s i t e  d i r e c t o r y  e n t r i C s  may b e , . c r e a t e d ,  and 
s p e c i f i e d  f i e l d s  upda ted .  

V e r i f y  t h a t  t h e  s i t e  d i r e c t o r y  may b e  p r i n t e d .  

. i 

:' I-  . . . - . I 
. Tab1 e 8-1 .. , S /7  SDAS Configuraticn Qua1 i  f i c a t i o n  Verif icati ,on Tests (Si:eet 1 :ofi6). 
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CDi'S S3FTWARE VEI1IFICA'TI:ON PLAN 

SOFTWARE FUNCTIONAL AREA: Communicsticns Ilardware Interfacs I DATE: , June 8,  1976 

CDPS ELEMENT: COMMUNICATION I NTEP FACE FILE MAINTENANCE 0 
INPUT PROCESSING USEn SUPPORT 

PERFORMANCE SPECIFICATION DOCUMENT REFERENCE: 2.3 I APPROVAL: 

QUAL~FBCATBON 63 
ACCEPTANCE 

TEST NUMBER DESCRIPTION (INPUT/OUTPUT/TECt-INIQUEJ 

" Cl 0 

.,. . 2.3.1-1 Each of the TPkIM commands shall b2 exercised and proper - - 
operation verif ied.  

BCH encoding and error detection shall be verif ied.  

, 
-. .Failures shall be introduced to ( force  each hardware - s t a t u s  cv 

b i t  to 'become active.  Proper so£ tware .response sh-al l  be @a 
I 

verif  led. U 



-.- 

COPS S(:FTWARE VERIFICATION PLAN . . 

COPS ELEMENT: CO?APAUNICATION INTERFACE FILE hlAlNTENANCE QUALI FOCATJOM a I 
0 INPUT PROCESSING 0 -.USER SUPPORT ACCEPTANCE 

. SOFTWARE FUNCTIONAL AREA: S3AS Communications DATE: June 8, 1976 

PEnFORMANCE SPECIFICATION DOCUMENT REFERENCE: 2.4 I APPROVAL: 

TEST NUMBER 

2 . 4 - 1  , . 

DESCRIPTION (INPVT/OU'TPUT/TECl1NIQUE] 

Verify communication between the SDAS and S17 by exercising 
each of the SDAS commands and replies with and without the 
introduction of anticipaged errors, 



CDPS SCj FTWAnE VERIFICATION PLAN 

CDPS ELEMENT: 
INPUT PROCESSING USER SUPPORT a ACCEPTANCE • 

SOFTWARE FUNCTIONAL AREA: Data Store I DATE: June 8 ,  1976 

PERFORMANCE SPECIFICATION DOCUMENT REFERENCE: 2 . 5  I APPROVAL: ' 

TEST NUMBER DESCRIPTION (INPUT/OUTPUT/TECHPJIQUE) 

The data  s t o r e  routine s h a l l  be t e s t e d  t o  verify that  da ta  i s  
stored oneo disk i n  the proper order, both with and without 
retransmissions from the SDAS. 



- -. . . ..-. .. ---- - ..--. . . ." .-. .- . .. ..----- ---..-------- ----.-_. ____.. ..... _____ - -- 
COPS SOFTWAnE fJEnlF1CA'i[c:": .. r! ..., . . . % a ~  -'! 

.-- --- --- 
.<. . _ _ . _ . . - - - - - - - _ . . _ 
CDPS ELEMENT: COMMUNICAT~UN~INTERFACE FILE MAINTENANCE '-0 - - - - I - -  -QUI\LIPICAP~ON - - -  - - -  

INPUT PROCESSING USER SUPPORT ' ACCEPTANCE 
t 

C3 
SOFTWAnE FUNCTIONAL AREA: Data Transmiss ion to  110s t DATE: June 8 ,  1976 . , 

PERFORMANCE SPEClFICATlON DOCUFAENT REFERENCE: ' 2.6 
. . . . . I . mPRov*,L:'  

. 
TEST NUMBER DESCRIPTION [INPUT/OUTPWT/TECI~INIQWE] 

I '  
. . 

I 2.6-1 . . Data transmission to. the Host s h a l l  be v e r i f i e d  with and . . .  
without the introduction of transmission errors.  S/370 
CDPS so£ tware ' sha l l  be: used t o  v e r i f y  transmission format' 

. 9 
. .  . . . \  . , .  

and accuracy. 

A .  

D- .>. 
. . - 

Table 8-1. S/7 SDAS Cosi ' f igurat lon Qua1 i f i c a t i o n  . V e r i f i c a t i o n  Tests (Sheet 5 of  6) 
I 

i 



.. . 
CDPS ELENIENT: CCMUUNICATIEN INTEIIFACE FILE MAINTENANCE n I -QU/<LI FICATION . kl - - 

i 
INPUT PROCESSING USER SUPPORT 0 ACCEPTANCE 0 

1 . SOFTWARE FUNCTIONAL AREA: Manual SDIiS Control DATE: June 9, 1976 

PERFORMANCE SPECIFICATION DOCUMENT REFERENCE: 2 .7  I APPROVAL: 
I -. -- 
: . TEST NUMBER . 

I 
The exerc i se  o f . e a c h  of the manual commands i n  both normal 
and error conditions during debug of the SDAS engineering 
model hardware s b a l l  b& the firral t e s t  of  t h i s  program. 

- 
Ta5lc 8-1. S/7 SD>S Ccnf i q g r a t i c n  @ual i f i c a t i c ~  V e r i f i c a t i o n  T e s t s  ( C ? ! ? P :  ~f 5 )  



-. 

8 . 3  HOST CONPUTER IPUT PROCESSING OUALIFICATION TESTING 
, 

. '& ' 

  he' hos t  computer inijitt processing q u a l i f i c a t i o n  t e s t i n g  w i l l  ensure t h a t  ..the 

CDPS hos t  =omp&telt ! :=_onfiguratibn s a t i g f  i e s  .~ a i l  : design requirements i n  t h e  : -  .. 

fo l lowing func t i ona l  a r ea s :  
. .  - 

, .... ,_,._,. 
. . _....... . ( ..' 

(1). ~1370-145' t o  ~ 1 7  c&imunic&tion . . 

(2) Archiving -of Raw Data 

(3)  Processing of Raw Data 

(4) -.;.'computation of Analys t-Requested Var iables  
'.. . , . 

( 5 )  . Camp11tati.gn' of .P:erf ornance Evaluation Parane te r s  

(6) Generation of Data Base Update 

' (7 )  Summary. ~ e p o r t s / E r r o r  Messages 

(8) H i s t o r i c a l  Data 'Archiving, 

T h e - t e s t  t o  be performed i n  q u a l i f i c a t i o n  v e r i f i c a t i o n  o f , t h e s e  c a p a b i l i t i e s  
. . . .  ... 

i s  given i n  Table ,8-2. 



TEST NVMlJER 

- - 
CDPS ELEMENT: COMMUNICATION INTERFACE FILE MAIKTENANCE 

INPUT PROCESSIF~G USER s u P r o n T  0 

DESCRIPTION (INPUT/OUTPUT/TECt INIQUE) 

..# 

QUALl FlCATlOM J 
ACCEPTANCE I3 

Eeceipt of data transnit ted from the System/7 Communica- 
t i o n  Interface  s h a l l  be verLfied with and without trans- 
mission errors and r&ransmissicns. The output data base 
sha l l  be tes ted  with the f i l e  msintenance system. 

SOFTWARE FUNCTIONAL AREA: Receive Eata from System/7 DATE: June 9 ,  1976 
I 

PERFORMANCE SPECIFICATION DOCUMENT REFEflENCE: 3 . 2  I APPROVAL: 

. , . Table 8-2. 1 1 , ;  t Computer Input Processing qualification Tests. (Sheet 1 o f  9 )  



-- -- - --- 
CIIPS !;OFTWARE VERIFICATION PLFIN 1 

SOFTWARE FUNCTIONAL AREA: Raw Data ~econunutation D A T E :  June 9 ,  1976 

PERFORMANCE SPECIFICATION D0CUME:NT REFERENCE: 3.3 I APPROVAL: 

-- 
; COMMUNlCATlON INTERFACE FILE MAINTENANCE CDPS ELEMENT/ 

INPUT PROCESS~NG - USER SUPPORT 

TEST NUMBER 

3.3-1 

QLJALP FiCfiTlGbJ. El 
ACCEPTAldCE 

DESCRIPTION (INPVT/OUTPUT/TECh'NIQUE) 

Raw data decomm~~tation and scan time computation sha l l  be 
verif ied with valid input data and with data containing 

. . BCH errors i n  each portion . -. of a record. . . ,  . . . . .  
. . 1: ; . . .  . . . . . . . .. ... '.! 1 . .. . . . . . a , . .  

I . . 
, . Table 8-2. H o s t  Computer Input  p r o c e s s i n g  Qua1 l f l c n t i o n  Tests (Sheet 2 of 9)  .:.:/ . :, 



.. 
--- *I 

t- 
C D S  SOFTWARE VEl3lFICATIOY P L A ~  

- - - 

cGPs ELEMENT: COIL~RIUNICATI'ON INTERFACE 0 FILE MAINTENANCE 0-1 QUAL~FICATION I 
INPUT PROCESSING USER SUPPOnT ACCEPTAPJCE 0 

SOFTWARE FUNCTIONAL AREA: Conversion to Engineering Units. DATE: 

PERFORMANCE SPECIFICATION DOCUMENT REFEKIENCE: I APPROVAL: 

TEST NUMBER 

Verify that scan var iab les  can be extracted and properly 
converted to  engineering u n i t s  through the use  of the 
supported conversion tbchniques. 



TEST NUMBER 

COPS SOFTWARE VERIFICATIOPI PLAN 

DESCRIPTION (INNT/OUTPUT/TECHNIQUEj 

...- 
.. . .. .a , 

CDPS ELEMENT: . . = COMMUNIC/\TION 1NTERFACE - FILE MAINTENANCE 0 . . .  

INPUT PROCESSING USER SUPPORT , 0 

Variables within l i m i t s ,  out of  l i m i t s ,  and changing too 
rapidly,  and stuck shalf  be tes ted  with and without BCH 
errors.  

. -  (1UALIFICATiON .- .. .. 

ACCEPTANCE El 
SOFTWARE FUNCTIONAL AREA: Limit Checking DATE:' . June 9, 1976 

PERFORMANCE SPEClFlCATlON DOCUMENT REFERENCE: 3 .5  . I APPROVAL: 



COPS SOFTWARE VERIFICATION PLAN 1 

SOFTWARE FUNCTIONAL AREA: Computed Variables DATE: June 9,  1976 

PERFORMANCE SPECIFICATION DOCUrJlENT nEFEf3ENCE: 3.6 I APPROVAL: 

COMMUNICATION INTERFACE ' FILE MAINTENANCE . CDPS ELEMENT: 
INPUT PROCESSI~NG ~FJ USER SUPPORT 

TEST NUMBER 

QUALIFICATION 

ACCEPTANCE C1 

DESCRIPTION (INPVTICUTPUTJTECHNIQUE] 

Computed variables 6 - ia l l  be tested with representative 
algorithms using bot'h va l id  and invalid input variables.  

.-. .. 



- -- - - - -  COMMUNICATION INTERFACE - FILE MAINTENANCE . . ....... ... 4U.4LiHCA'h10N,s . CD~~'ELEM-E~JT; ' - - -  -. 
INPUT PROCESSING EZ] USER SUPPORT ACCEPTANCE 

DATE: June 9, 1976 SOFTWARE .FUNCTIONAL AREA: Performance Evaluation Parameters 

PERFORMANCE SPECIFICATION DOCUMENT REFERENCE: 3,. 7 I APPROVAL: . - 

TEST NUMBER . DESCRIPTION (INPUT/OUTPUT/TECHNIQUE) 

The computation of performance evaluation parametere sha l l  
be.. tested .using: both v a l i d .  and invalid input variables. .  : 

.. .- .. 

. -, . 
I  able 8-2. Host cornp.Gter Input Processing Qualification Tests (Sheet 6 of 9) . I - -- 

4 



b - 

CD;::' , :::OFTWARE VEnlFlCATlON P'LAN 1 
COMMUNICATION INTERFACE . FILE MAIIJTENANCE QUALI F I C A T I O ~  CDPS ELEMENT: 
INPUT PR0C:ESSING USER SUPPORT 0 ACCEPTANCE 

. . 
I 
I 

SOFTWARE FUNCTIONAL AREA: Data nase Input I DATE: June 9, 1976 I 
PERFORMANCE SPECIFICATION DOCUMENT OIEFEREMCE: 3.8 I APPROVAL: 

TEST NUPflBER .. . DESCR IPTlON (INPUTIGUTPUTITECI-{NIQUE] 

I 

The merge of the l a t e s t  d e t a i l  data with e a r l i e r  d e t a i l  
.data s h a i l  be  verifif=d. The hourly and d a i l y  summary 
data s h a l l  be  cornputcg.usirag both normal and abnormal 
(missing) d e t a i l  data. 



CDI'S St.)FTWARE VERi FICATIOP! PLAN 

SOFTWARE FUNCTIONAL AREA: lis.tory/Archive Tapes. ' June 9 ,  1976 

pEnFORMANCE SPECIFICATION DOCUMENT REFEIIENCE: 3 . 9  I APPROVAL: . 
. . 

. . . . 

- ELEPJI'EMT:' - - '  * -  - -  - COFAMUNiCATION INTEIIFACE . - FILE MAINTEI\I/INCE 0 . . , 

INPUT PROCESSING .'USEf7 SUPPORT 

TEST NUMBEn 

. .. QU.ALInCAIlON., ,lxf . . .  

DESCRIPTION (INPUTIOUTPUTITECHtdlQUE] . . 
. . 

.- . a ACCEPTANCE 0 

The creation of the history and archive tapes shal l  be  
verif ied with a t  l eas t  30 days data from a t  l eas t  2 s i t e s .  

, -- - 
+ - ~ ~ b i c  8-2: * H o s t  computer I n p u t  Processing Qua1 l f i c a t l o n  Tes t s  [Sheet 8 o f  9) 



-- 

CM2S :':OFTWAr{E VEl7lFICAPION 1'1-AN . . . 
--. 

1 
cors ELEMENT: COMMUNlCATlON INTEillFilCE 0' FILE MA11\;3ENAKCE QUALI FICAIION 

INPUT PROCESSIPJG m .  USER SUPPORT ACCEPTANCE . . C f  

SOFTWARE FUNCTIONAL AREA: S.~mmary Repcrts 1, DAJ'E: , June 9 ,  1976 

PERFORMANCE SPECIFICATION DOCUMENT REFEflENCE: 3.10 I APPROVAL: 

TEST NUMBEn 

3.10-1 

DESCRIPTION {INPVT/O~JTPUTtTEClINIQUE] 

A 8 1  reports shall be v e r i f i e d  f o r  readabi l i ty  and accuracy. 
Error messages s h a l l  be v e r i f i e d  as .erroneous  data is intro- 
duced i n  ather CDPS Input Proceseing Ver i f i ca t ion  tests. :; 



FILE YAINTEN.LVCE QUALIFICATION TESTING i 
\ - - .  . . . . . . . . .. . . .  .. . . .... 

The CDPS f i l e  maintenance c a p a b i l i t i e s  u t i l i z e  an e x i s t i n g  d a t a  base  manage- 

ment system which has been proven on o ther  a c t i v i t i e s .  For t h i s  reason,  

q u a l i f i c a t i o n  t e s t i n g  w i l l  cons i s t  of a  f unc t i ona l  t e s t  under maximum input  

condi t ions  t o  ensure t h a t  t he  c a p a b i l i t y  s a t i s f i e s  t h e  design requirements.  

Test plans  f o r  q u a l i f i c a t i o n  t e s t i n g  of t he  f i l e  maintenance c a p a b i l i t y  a r e  I 

i 
shown i n  Table 8-3. I 

Funct ional  c a p a b i l i t i e s  t o  be t e s t ed  a r e :  

i 

. . (1) A ~ t o r n a t i c ' u ~ d a t e  of Data Base 

( 2 ) .  Manual Input  to  the  Data Base 

( 3 )  Data Base Xaintenance, ~ c c e s s ,  and Update 

. (4) Data Base Secur i ty  



4 .---- 
b 

CDP.7 SOFTWARE VERl FICftTION PLAN 

CDPS ELEMENT: COhihlUNICATIO'N INTER FACE FILE FIIASNTENANCC QUALI FICAT10N 

ONPUT PROCESSING a USER SUPPORT ACCEPTANCE I 
SOFTWARE FUNCTIONAL AREA: 1r.put Frocessing/Filc  Maintenance Interfac DATE: June 7 ,  1976 

PERFORMANCE SPECIFICATION DOCUMENT REFERENCE: 4 * 2  I APPROVAL: 

TEST NUMBER DESCRIPTION (INPUT/OUTPUT/TECt4NIQUEj 

Input processing s h a l l  process test data for  2 sites. 
F i l e  maintenance sha'l l  use  the processed data to  update 
the data base. .-' 

i I 
~ ~ h ? ~  8-3. Fj!e bki-ntenance Qualification Tests, ' ( shee t  1 of  2 )  



SOFTWARE FUNCTIONAL AREA: F i l e  Maintenance Terminal Security DATE: June 7, 1976 

PERFORMANCE SPECIFICATION DOCUMENT REFERENCE: 4.5 . ' I APPROVAL: 

CDPS ELEMENT: C0.M-MUNEATION INTERFACE . [7 ,. . , ,FILE W I N T E N A N G E  a . 

INPUT PROCESSING. 0 u s E n  s u r p o n T  

( TEST NUMBEfI DESCRIPTION (INPUT/OUTPUT/TECl.1MlQU€] 

, QUAbl FlCATlON . . Ixl . . ,. 
ACCEPTANCE 13 . 

Read only and read/write access shall be tested for proper 
authorization 



.. . . .. 

8.5 USER SUPPORT QGALIFICXTIOS VERIPICXTION . 

The u s e r  suppor t  q u a l i f i c a t i o n  v e r i f i c a t i o n  w i l l  ensure  t h a t  t h e  CDPS s a t i s -  

f i e s , t h e  requi rements  a s s o c i a t e d  w i t h  suppor t  of d a t a  base  use r s .  These: 

v e r i f i c a t i o n  t e s t s  w i l l  address  t h e  fo l lowing a r e a s :  

(1) Informat ion  R e t r i e v a l  f o r  Report Genera t ion  

(2) P l o t  Capab i l i ty  

(3 )  Dai ly ,  Honthly, Annual Reports  

(4) l1agnstic Tape Generat ion 

(5) Terminal/Satch C a p a b i l i t i e s  

T e s t  p l a n s  f o r  each of t h e  above f u n c t i o n a l  a r e k  a r e  shown i n  t a b l e  8 - 4 .  



Varied r e p r e s e n t a t i v e  q u e r i e s  shall b e  made of t h e  d a t a  
base  i n  both  da tch  and terminal  modes. 

cnr's SOFTWARE VERIFICATIGN PLAN 1 

:i 

Represen ta t ive  , q u a n t i t i e s  i n  t h e  d e t a i l  and summary d a t a  
base  s l l a l l  be' p l o t t e d  and v e r i f i e d . '  

All schedu,led r e p o r t s  s h a l l  be generated . .. and c l a r i t y  and 
accuracy v e r i f i e d .  

. COPS 'ELEMENT:-' - -  --- COMMUNICATION INTERFACE 0.- FlLE MAINTENANCE . O... .. . 
INPUT PROCESSING USER SUPPORT El 

Magnetic t apes  shall b e  c r e a t e d  wi th  t h e  informat ion  and 
format necessary  t o  f eed  i n t o  t h e  MSFC d a t a  base. 

QUALIF!CfiTKON. . .,.. El . .,.. ... 
ACCEPTANCE 0 

:SOFTWARE FUNCTIONAL AREA: User Support DATE: June  7, 1976 

. PERFORMANCE SPECIFICATION DOCUMENT REFERENCE: I APPROVAL': 

DESCRIPTION (INPUT/OUTPUT/TECl-INIQUE) TEST NUMBER 



8.6 O V E R G L  CDPS Q C . i L I i I C A T I O ? I  V E R I F I C A T I O N  TESTING 

Upon comple t ion  of q u a l i f i c a t i o n  v e r i f i c a t i o n  of each of t h e  CDPS e l emen t s ,  

o v e r a l l  end-tc-end t e s t s  w i l l b e  p e r f o m e d  on t h e  system. The test  conf igu ra -  

t i o n  w i l l  b e  as d i s c u s s e d  i n  S e c t i o n  5 of t h i s  r e p o r t ,  and t h e  SDAS i n p u t  "ill 

b e  s i m u l a t e d  t o  p r o v i d e  r e f e r e n c e  i n p u t  d a t a .  r h e s e  d a t a  w i l l  p r o v i d e  t h e  

f o l l o w i n g  c a p s b i l i t i e s :  

(1) Nominal (No E r r o r )  Cond i t i ons  

(2) Off-Yooinal ( E r r o r )  Cond i t i ons  

(3) . V a r i a b l e  Formats  (14,  30, 4.6,) 

Through u s e  of t h e s e  r e f e r e n c e  d a t a ,  s y s r w  t e s t s  can  be performed wlllcb w i l l  

p r o v i d e  t h e  b a s i s  f o r  e n t e r i n g  accep tance  t e s t i n g .  



. . . . . . _ . . . .. . .. . . __-- . , . . ... '. ., - . .goo ACCEPTAVCE VERIFICATION PLAY - - 
_ _ L .  

- '  ._ -. . . .  - ,"' -- 
, _ _ _  . . _.  _ _. . . . .__5 ._ . , i .  , . . _ i .  .-- -. 

Upon comple t ion  of :quarif ._,... i c a t i o n  v e r i f i c a t i o n ,  t h e  .CDPS w i l l  e n t e r  t h e  accep- 

, t a n c e  v e r i f i c a t i o n ,  Th i s  phase  w i l l  e x e r c i s e  t h e  CDPS i n  a  normal  

o p e r a t i o n a l e n v i r o n m e n t  and w i l l p r o v i d e  t h e  c a p a b i l i t y ,  f o r  t e s t i n g  of opera-  

. t i o n a l  procedures .  T h e  t e s t i n g  c o n f i g u r a t i o n  w i l l b e  as shown i n  S e c t i o n  5 of 

t h i s  p l an ,  and t e s t  d a t a  w i l l  c o n s i s t  of nominal r e f e r e n c e  d a t a . '  S u c c e s s f u l  

comple t ion  of accep tance  v e r i f i c a t i o n  w i l l  p r o v i d e  a n  o p e r a t i o n a l  CDPS. 

The p r o t o t y p e  SDAS w i l l  b e  c a l l e d  v i a  IBY t i e - l i n e s a n d  d a t a  c o l l e c t e d  by t h e  

conununir,ation i n t e r f a c e  c o n f i g u r a t i o n .  T h i s .  d a t a  w i l l ,  i n  t u r n ,  b e  trans- 

m i t t e d  t o  t h e  h o s t  computer,  p roces sed ,  s t o r e d  i n  t h e  d a t a  b a s e ,  and u s e r  

s u p p o r t  f u n c t i o n s  p e r f o r s e d .  Output w i l l  b e  provided  t o  a n a l y s t s  t o  e n s u r e  , 

p r o p e r  c o n t e n t  and format .  

CDPS Acceptance T e s t  Procedures  s h a l l  b e  developed and used and w i l l  p r o v i d e  

t h e  t e s t / a n a l y , s i s  environment f o r  d e s o n s t r a t i n g  t h e  o v e r a l l  c a p a b i l i t y  of  t h e  

CDPS i n  a n  o p e r a t i o n a l  environment.. These p rocedures  w i l l  b e  developed based  
r 

o n  r e s u l t s  of qual&f . i c a t i o n  . v e r i f i c a t i o n  and o n  sys tw perforinance s p e c i f  i c a -  

t i o n s .  F i n a l  app rova l  of t h e  procedures  . 
w i l l  -1;. 

b e  t h e  r e s u l t  of IBI/ISFC r ev i ews .  
. .. . 



, . . . . . .  

10.0 CDPS MAINTERXVCE VE3IFICXTIOK XPP3O-4CH . 
. . - ,  
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After  t h e  CDPS has been declared opera. t ior ,al ,  each requirement change which 
c .  

r e s u l t s  i n  modif i c a t t o n  t o  the  system w i l l  be e-aluated f o r  r e v e r i f  i c a t i o n  

purposes. Those changes which do not  inpac t  CDPS inter-element i n t e r f a c e s  

w i l l  undergo development and q u a l i f i c a t i o n  v e r i f i c a t i o n ;  whereas, those  r e s u l t - . ,  

ing  i n  i n t e r f  ace  modif ica t ions  w i l l  undergo a l l '  y e r i f  i c a t i o n  phases t o  ensure  

o v e r a l l  system con t inu i ty .  Tes t  procedures and t e s t  r e s u l t s  w i l l  be  r e t a i ned  

f o r  a l l  maintenance v e r i f i c a t i o n  a c t i v i t i e s .  
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