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Abstract

The FBSAM subroutine package provides rapid movement of large blocks
of data directly between user storage arrays and magnetic disk data sets.
No buffer space is required. Large reductions in data transmission time
and number of I/0 requests can be obtained. Moves can be concurrent with
each other and with computation. A form of random access is available.

A demostration program provides a thorough test of all features. The
package is intended for use by FORTRAN programmers with little or no
assembler language experience. It should be operable on most IBM 360/370
machines. A sample application to an I/0O-bound code is discussed. The
use of three concurfent functions entirely eliminated the real time as-
sociated with data transmission tasks by allowing them to proceed con-

currently with other tasks.

Acknowledgements

Essentiai assistance in the use of the KBSAM package, around which
FBSAM was deﬁeloped, was provided by R. P. Rannie and J. G. Sullivan of
ORNL. L. M. Petrie contributed important improvement in the performance
of the package. M. L. Gritzner, ORNL, provided the FACT program and as-
sisted in its conversion to FBSAM I/0. F. R. Mynatt requested and pro-

vided guidance for this effort.



1)

2)

3)

4)

5).

6)

7)

8)

9)

10)

vi

Program Abstract

Identification - FBSAM (FORTRAN Basic Sequential Access Method).

Function - FBSAM provides data transfer to and from disk storage
devices with very high efficiency. No system buffers are required.
Several data transfers can be processed concurrently, and these can

be concurrent with computations. A form of random access is provided.

Method - The FBSAM program contains a number of entries which check
for errors and invoke various assembly-language packages. The status
J

data for a given data set are compacted into a single array.

Related Material - The package includes the KBSAM package developed
by C. M. N. Creeland improved by J. G. Sullivan at ORNL.2 Important
performance improvements were made by L. M. Petrie.3

Restrictions - The déta sets manipulated by FBSAM are not compétible
with the IBM FORTRAN input-output method.

Computers — FBSAM is operable on IBM 360/370 computers.

Running Time - The CPU time used is entirely negligible. Large
logical records are transferred at the full disk rotation speed,
without a rotational delay between blocks.

Programming Lanéuages - FORTRAN 50%; Assembly Language 507.
Operating System - IBM OS.

Machine Requirements - FBSAM has been used on, but is probably not

limited to IBM 2314 and 3330 disks, and plug-compatiblc CDC hard-

ware.
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I. INTRODUCTION

The FBSAM package is a collection of FORTRAN-callable routines which
make many of the features of the Basic Sequential Access Method (BSAM) con-
veniently available to FORTRAN programmers. Data are moved directly be-
tween user storage areas.and magnetic disk data sets without the use of
additional buffer storage. The data moves can be carried out concurrently
with each other and with computations. A powerful note-point method of
random write and retrieval is available. Very small real and CPU time

requirements for I/0 are obtained. S

Data to be moved must be stored in contiguous locations, and no
FORTRAN FORMAT facility is allowed. The data sets produced are not com—
patible with normal FORTRAN I/0. Best efficiency is obtained using long
logical records. The speed is slightly better than that using track over-
flow with FORTRAN sequential operations. Because chaining is used,

secondary allocations of disk space are not permissible.

The FBSAM package makes use of the KBSAM package provided byAJ. G.
SuJ.livan,l which was, in turn, based on ea;:lier work done at IBM-Houston
by C. M. N. Cree.? Some additional features not utilized by FBSAM can
be found in those references. Background material on the subject of BSAM
operations can be found in refs. 3 and 4. This memo sﬁould suffice for

ordinary applications, however.
II. DATA SET SPECIFICATION

A. Data Set Record Structure

" The data sets written by FBSAM do not follow the FORTRAN concept of
records, segments, and blocks. Each physical record is written as an
individual block, followed by an interrecord gap (IRG). While many blocks
may be written with a single call to the FBSAM package, and we Qill'speak
of such a collection of blocks as forming a "logical record," they need

not be read back with any regard to the logical record structure used in



in writing them. After each read, the read pointer is always positioned
at the next block. Thus, a large number of blocks could be written with
a single call to the package, and then the blocks could be read back
individually, or vice versa. ' ln the following discussion, "record" always
means ''logical record" and refers to a collection of one or more data '

blocks written or read with a single call to the FBSAM package.

B. DD Statements for FBSAM

The DD statement defining a data set for FBSAM follows the usual rules
as to UNIT, DSN, DISP, VOL, DDNAME, and SPACE specificétion. DCB, if
supplied, is ignored. The space field must, in general, contain enough

continuous space in the primary extent for the data set.

As an example:
//FTO1F001 DD UNIT=S YSDA,DISP=(NEW,DELETE) ,SPACE=(TRK,100, ,CANTIG,R@PUND)

//FT02F001_DD UNIT=(SYSDA,SEP=FT01F001) , (DISP=NEW,DELETE) ,SPACE=(TRK,
100, , CONTIG,RPUND)

C. The "K" Control Array

The I/0 activity for each data set is '"controlled" by an array sup-
plied by the user in which all status information for that data set is
kept. The length is (40 + 5*%*NBL) full words, where NBL is the maximum
nunber of blocks per logical record which may be queued together (more
description of this later). The first 17 words contain FORTRAN-oriented
parameters describing such things as the block size being used, number of
bytes to be processed, error flags, etc. The next 23 words are assigned
to the Data Control Block (DCB), which contains a machine-oriented des-
cription of the data set and its status. The remaining spaces are as-
signed to NBL data Event Control Blocks (DECB's). A DECB is set up for
each block to be written. It contains, among other things, a status flag
to indicate when the specified block I/0 has been completed, and error
flags. A detailed specification for the "K'" array is given in Appendix

A.
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Once a data set has been opened into a "K'" array, that array controls
all I/0 activity on that data set until the data set is closed. The array
is given as an argument to the FBSAM package for any operation relating
to the data set it controls. As many 'K" arrays can be established as are
required. For example, one array for an input data set and one for an
output data set would be used in copying. Once a data set has been opened
into a "K" array, that storage space must not be used for any other pur-
pose until the data set has been closed. Failure to observe this rule will

give rise to quite mystifying system errors.

D. System Block Space

Although FBSAM operations do not require buffer space, certain system
blocks are still'required, just as in FORTRAN.  The space requirement de-
pends on the number of DECB's actually given, which may be less than NBL
if the logical records are short. -The maximum requirement per data set

is then approximately:
SYSTEM BLOCK SPACE < NBL*0.2 K bytes

Track overflow can increase-this requirement, but is not normally used

with FBSAM.

E. Logical Record Length Restriction

If concurrent operations, i.e., two concurrent data transmissions or
a transmission while computing are not required, there is no practical
limit to the logical record length. If concurrency is required, the
limit is 99 x the maximum block which will fit on a track (or 32,760 bytes

if track overflow is used). For example:
99 x 7,294 ~ 700 K bytes (2314 disk)
99 x 13,030 ~ 1,200 K bytes (3330 disk)

99 x 32,760 ~ 3,000 K bytes (track overflow)



A. Opening

ITI. PROCESSING A DATA SET

A data set must be opened by a call to FBSAM prior to I/0 operatiomns.

For example:

DIMENSION K(540)

DATA LUN,LBL,NBL,NERC/1,0,00,0/

CALL FBSAM(LUN,K,LBL,NBL,NERC)

where

LUN

NBL

NERC

NERC1

NERC3

Track

[

w N = O

the logical unit number of the data set to be used

the "K" control array, dimensioned at least as large as

40 + 5*NBL

the maximum block length. If O is supplied, a full track
is used as the block length '

the maximum number of DECB's which may be given tdgether.
0 < NBL < 100. NBL has an important effect on performance,

discussed later.
NERC1 + NERC3

Undefined Length Blocks

Undefined Length ﬁlocks with Track Overflow
Fixed Length Blocks

Fixed Length Blocks with Track Overflow

0  follow error procedure if a filemark is encountered

100 set flag, but do not follow error procedure

overflow is normally not used with FBSAM. It defeats chaining,

and usually results in longer execution time and more I/0 requests. If

the FPNTR routine (described later) is to be used to read records at

.random, the fixed-length option must be chosen.



If writing is to be done at random, NERCl=2 must be chosen, and LBL
must be O or a number large enough that only one block can be fit onto-a
track.  Otherwise, updating the first block on a track destroys the other
data on that track. '

The effect of NERCl=1 is to force each block written to the maximum size,
LBL. Then if LBL is chosen large enough that only one such récord will fit
on a track, each block will occupy a séparate track. When'readiné, only
the number of bytes requested are read. An obscure error could result in
writing. If an attempt is made to write the last words in the user's memo-
ry allocation, and if more words were required to fill the block, then a
protection error could result. This has never happened in our'appliéations,

but the user should avoid such a situation.

The fixed-length option can lead to inefficiency if logical records

are much shorter than LBL, and. FBSAM should not be used for such transfers.

B. Writing

There are, two basic methods of writing with FBSAM. Using the first
method, the FWRCH entry allows the wri&ingAand checking of all blocks of a
logical record. A single call to this entry is sufficient to transfer
data to the data set. Control is not returned to the calling program
until the transfer is completed. A value of NBL larger than 1 improves
efficiency by queueing DECB's together. All of the tracks on a cylinder
can be written with a single I/0 request, and without a rotatioﬁal-delay
between tracks, if the job is not interrupted. .Increasing NBL beyond
the number of tracks on a cylinder apparently has no effect using FWRCH.
As an example:

DIMENSION X (300 000) .
DATA N/1 200 00/
CALL FWRCH(K,X,N)

where

K = control array specified in call to FRSAM.
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X data array to be transferred

N

nunber of bytes to be transferred.

Using the sécond method, the FWRITE entry sets up the channel comgands for
writing a logical record, and then returns control to the calling program.
Other calculations or data transmissions can be performed while the array
is Beiﬁg transferred. The user must issue a call to FCHECK before the
transferred data array is modified, aﬁd before another I/0 instruction
relating that that data set is ussed, or before the data spaées reférred
to as X are used by the program: ‘
CALL FWRITE (K,X,N)
'
'
1
(Other instructions not relating to this data set)
1
'

CALL FCHECK (K)

An error procedure is followed if FWRITE is called with a value of N which
would require the writing of more than NBL blocks in a record. This restric-
tion does not apply to FWRCH. 1In a multi-programming environment FWRITE
will often execute faster than FWRCH. ' '

C. Rewinding and Disposing : y

_When a data set has been read or written, it can be either reposi-
tioned by a call to FREW or FPASS, or disposed of by a call to FDISP. If
FREW is chosen, the pointer is repositioned at the beginning of the data
set, and the data set remains open for reading or rewriting. A call to
FPASS has the same effect as FREW, except that the pointer is positioned
at the end of the data set. If a call to FDISP is made, the data set is
closed and disposed of according to DISP specification in the DD state-

ment.

L



CALL FREW(K)
- : CALL FDISP(K)
CALL FPASS(K)

where

K = control array specified in call to FBSAM.

A call to FREW, FDISP, or FPASS must not be made if any call to FWRITE
or FREAD has not been completed by a call to FCHECK. A call to FDISP must
be made before the K array is reused for any purpose other than I/0 events
felating to this specific data set. After a call to FDISP, a new call to
FBSAM must be issued before the data set can be used again. A call to

FREW or FPASS may, but does not need to, precede a call to FDISP.

D. Reading

- Two reading entries, FRDCH and FREAD, perform input tasks analogous to
the FWRCH and FWRITE entries, and they use the same argument lists:
CALL FRDCH (K,X,N)
CALL FREAD(K,X,N)
'

1

1

(Other instructions not reclating to thie data set)

1
]

CALL FCHECK(K)

After calling FREAD, the user must issue a call to FCHECK before the data

array being transferred is used, and before another 1/0 instruction relat-

“ ing to that data set is ifssued..



E. Test and Return

After a call to FWRITE or FREAD, the user may wish to check for com-
pletion of the 1I/0 opefation, but to continue with some other task if the

operation is not completed. The FTEST entry allows this:
CALL FWRITE (XK,X,N)

10 CONTINUE

)

(Tasks not relating to this data set or the X arr;y)
CALL FTEST (K,L)
IF (L.EQ.O)-GO TO 10

20 CONTINUE

This programming causes the program to work on the statements following 10
until the I/0 is completed, then to proceed to 20. The arguments for
FTEST are:

K control array used in call to FBSAM

L = variable set to 0 if I/0 is not complete

1 if I/0 is complete

If the I/0 is complete, FTEST performs the necessary checking, eliminat-
ing the need for a separate call to FCHECK.

F. Spacing

Routines are available for spacing a given number of blocks, forward

(FORSPC) or backward (FBKSPC):
CALL FORSPC (K,M)
CALL FBKSPC (K,M)
where

. control array supplied to FBSAM

~
1l

=
Il

number of blocks to be spaced over.
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Spacing should not be attempted if an I/0 request using FWRITE or FREAD

has not been checked. Backspacing is subject to these limitations:
1) Backspacing after reading the last block does not work properly.

2) Backspacing must not be used with track overflow.

G. Note-Point Operations

Among the most usefui features of the FBSAM package is the ability to
note the position of a record, and then to return directly to tﬂat posi-
tion at a later time. The NOTE function may be accomplished by a call to
FNOTE, which also supplies some additional data (whether it is wanted or
not). Then FPOINT moves the pointer to that position for reading or

writing.

CALL FNOTE (K,MM,NOTE,NWR,KWR,LOF)

1
]

CALL FPOINT (X,NOTE)

where
K = control array supplied to FBSAM
MM = no cffcet

integer word into which is stored the relative position in

2
o
=
]

]

the data set (TTR)
NWR = number of blocks transferred at last I/O
KWR = number of bytes-transferred at last I/0

LOF = 0: no filemark has been encountered on this data set since
last opened

1l: a filemark has been encountered.

An alternate procedure can be used:
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C@MMON/ CPMSAM/LTRACK, NOTEP ,KKSTA

NOTE = NOTEP

'
|
1

1)
CALL FPOINT (K,NOTE)

The note-point feature can be superior to the FORTRAN direct access if a
few long records whose length is difficult to predict are written. It is

inferior if the storage space for the NOTE words is excessive.

H. Pointing by Block Number

If fixed-length blocks are chosen at opening time, the Nth logical

record can be pointed to as follows:
CALL FPNTR(K,N)

This eliminates the need to store the NOTE data. All logical records must

‘have the same length when using this fea;uré.
I, Cautions

A colleéted list of cautions should be pfbvided, especially for the

user who wishes to use the pointing feature.

1) First, the FBSAM data sets are not prewritten as are FORTRAN direct
data sets. This saves time, but it is up to the user to avoid

pointing to a block not yet written.
2) VWriting a block destroys any other block on the same track.

3) After writing beyond the previous file mark on a data set, a call to
FREW or FDISP must proceed a point operation in order to obtain a
file mark. This same restriction applies to a new data set which

has no file mark.

4) After writing, a point operation must precede a call to FREW, FDISP,

or the reading routines if a file mark is not desired.
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5) The K array must not be destroyed by an OVERLAY operation prior to

closing its data set.

J. Constant Arguments

Although variables are shown as arguments in the illustrations, the
only arguments changed by the package, in addition to the K array, of
course, are the value of L in FTEST and the arguments of FNOTE. Thus,

constants or expressions can be used for other arguments where appropriate.
A summary of entries and arguments is given in Appendix B.

K. Common Block

FBSAM keeps a small common block full of good things. It can be

accessed as follows:

COMMON/ COMSAM/LTRACK ,NOTEP ,KKSTA

LTRACK = longest block which can be written on a track
NOTEP = relative position of last record read or written
KKSTA =

error status code as printed in the message described later.

If a call to FBSAM is made with LBL < 0, LTRACK will be set and a
return made without opening a data set. This allows the user to use

LTRACK in decision making prior to opening.
IV. ERROR CONDITIONS

A. Error Procedure

Our present experience indicates that most errors connected with
FBSAM usage will be detected by the package. An error code will be
printed, the K array will be edited, and then a.call to SUBROUTINE ERRTRA

is provided. The K array can be interpreted by referring to Appendix A.
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If a full dump is wished, supply the following:

SUBROUTINE ERRTRA
DATA I/2 000 000 000/
DIMENSION -J(1)
I=J(I)
STOP

" END

B. Status Errors

An error code of greater than 1000 refers to a status error. If the

~

code given is M, find:

M1
M2

M/1000 (integer)
M- Ml*lOQO (integer)

Then M2 indicates the entry code of the entry through which the invalid
operation is attempted. The codes are listed in Appendix B. Ml is the
prior status of the data set, which was unsatisfactory for the operation

indicated by M2. The meanings of the status ‘codes are as follows:

Status Code Meaning

Opened, but not used
Written, but not checked
Read, but not checked -
Checked

Rewound or passed

[« RV B " I \C R

Permanently closed

The last digit of the entry code becomes the new status code after a suc-
cessful operation. As an example, an error of 3002 indicates that an
FWRITE was attempted without checking a previous read. A table of error-

producing combinations of entry and status follows:
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Status Error Table

("X" Indicates an Error)

Status Code

. 1 2 3 - 4 5 6
Entry Entry . . Rewound
Code Name Open Written Read Checkgd or Passed Closed
FWRITE X X X
3 FREAD X X X
74 FWRCH X X b4
84 FRDCH X X X
14 FTEST . X
4  FCHECK x
24 FNOTE x X x
34 FPNTR b'e X
64 FPOINT X X
44 FBKSPC x X b'e x'
54 FORSPC ble X bx
15 = FREW X X X
25 FPASS X X X
6 FDISP X X

C. Other Errors Detected

Certain other errors detected can be’'identified by inspecting the K

array. These errors, grouped according to error code, are:

1. Code = 2,3

a. Record is too long to process; K(NIO) > K(NBLK)

2. Code = 4,14,74,84

a. I/0 error was encountered; K(KERC) > 10000
b. Filemark was encountered; 1000 > K(KERC) > 100

c. Wrong record length processed; K(KLL) # K(NERR)
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3. Code = 54,64

a. I/0 error; K(KERF)Nz 10000
b. Filemark was encountered; K(KERF) > 100
4. Code =1

" a. Error in opening data set; K(KERO) > O
V. APPLICATIONS AND AVAILABILITY

Application to a representative I/0-bound program is described in
Appendix C. Although some of the I/0 had to remain in FORTRAN for com-
patibility, the use of FBSAM led to a significant reduction in bqth real
and CPU time usage. A demonstration program is listed and described in

Appendix D, together with results from the program.

Appendix D includes a listing of FBSAM. FBSAM and the KBSAM assemb-
ler. language package can be obtained from the Radiation Shielding Informa-

tion Center, Box X, Oak Ridge, TN. 37830.

VI. DEMONSTRATION PROGRAM

After setting up control integers, the test program writes a data
set on LUN1l. While a given record is being written, the next record is
being prepared. An integer code identifying each word uniquely is used.

The position of each record is noted. A time analysis is given.

In Section 2, all the preceding blocks are read as a "super record."

The first word of each record is edited to confirm the operation.
In Section 3, selective updating is illustrated.

In Section 4, all the data are read as a "super record" again, and

the first-word edit given.
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In Section 5, the data set is read backward, with the first word of
each record saved again. The test—-and~go function is used to allow a

computer loop to continue until the I/0 is completed.

In Section 6, the data set is written, checking implicitly;
In Section 7, the writing is repeated with explicit checking.
In Section 8, a complicated repositioning exercise is performed.

After the first "A" pass, Section 9 copies the data to a second

data set and reverses the logical unit numbers.

Pass "B" repeats the above Sections 2 through 8 using the copy of the
original data set. The operations in Sections 5 and 8 are done dif-

ferently in pass B.

Three sets of passes are done on all, with the role of FTO1F001
and FT02FQ001 reversing each time. The code is of no practical value,
except that a deck which will survive its testing will probably be

satisfactory for a comtemplated application!
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APPENDIX A

Contents of '"K" Control Array

Position Symbol . Use

;- §(1) J DDNAME (8 characters)’

3 K(KSTA) Entry status code

4 K(KERO) Opening error flag

5 K(KERC) " Checking error flag

6 K(KERB) Backspacing error flag

7 K(KERF) Forward spacing error flag

8 K(NOTE1) "TTR" Position for first block

9 K(NOTE2) "TTR" Position for last block
10 K(KLL) Length of Logical record processed
11 K(LBLK) " Maximum block length
12 K(NBLK) Maximum number of blocks per logical record
13 K(NIO) * Number of blocks processed
14 K(NSTA) Prior status code
15 K(NERR) Length of logical record requested
16 K(LIMK) Length of K array
17 K(LERC) Error override code
18 K(KDCB) Data control block

1 ) A

1] 1 l.

' T '

' ! ]
40 ! !

41 K(KDECB) Data event control block(s)
L \J

[] t

\J L

\ L T

t )

40+5*NBL
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APPENDIX B

Suﬁma:y of Entries Available

Entry
Code Entry Name
1 FBSAM(LUN,K, LBL,
NBL,NERC)
2 FWRITE (K,X,N)
3 FREAD (K,X,N)
74 - FWRCH (K,X,N)
84 - FRDCH (K,X,N)
14 " FTEST (K,L)
4 " FCHECK (K)
24 FNOTE (K ,MM, NOTE,
NWR , KWR, LOF)
34 FPOINT(K,NOTE)
64 FPNTR(K,N)

Comments

Opens data set. LUN is logical unit
number. K is 40 + 5*NBL word array.
LBL is maximum block length (bytes).
NBL is maximum blocks per record queued.
NERC = NERC1 + NERC3*100
NERC1 is O for undefined block length
2 for fixed block length
NERC3 is O for filemark error exit
1 to bypass filemark error exit

Writes N b&tes for X array. Must be
followed by FCHECK or FTEST.

1
Reads N bytes into X array. Must be
followed by FCHECK or FTEST.

Writes N bytes from X array, checking
as it writes.

Reads N bytes into X array, checking
as it reads. :

Tests for completion of I/0. Returns
flag:
L is 0 if I/0 is not complele

1l if I/0 is complete
If L=1 is returned, no call to FCHECK
is needed.

Tests for completion of I/0, and waits
until it is done. Must be used after
FWRITE or FREAD unless FTEST is used.

Returns status information:
MM has no effect
NOTE is position of last block processed.
NWR is set to number of blocks processed.
KWR is set to number of bytes processed.
LOF is O if no filemark encountered

1 if filemark encountered.

Moves pointer to position given by NOTE.

Moves pointer to nth logical record.
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Code
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54

15

25
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Entry Name Comments

FBKSPC(K,M) Backspaces M blocks

FORSPC (K, M) Forward spaces M blocks

FREW (K) Repositions pointer at beginning of
data set.

FPASS (K) Repositions pointer at end of data
set.

‘FDISP (K) Closes data set according to DISP

parameter.
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APPENDIX C
Application of FBSAM to the FACT Code

A demonstration of the effects of BSAM I/0 on an I/O-bound code, FACT,
was made. FACTC'l is designed to convert boundary fluxAtapes from one
DOTC'2 problem for use in another DOT problem having different directional
quadrature and spatial meshes. FACT also provides facility for folding the

. boundary flux together with boundary adjoint flux.

A flow chart for FACT using standard FORTRAN I/0 is shown in Fig. C.1.
The original code used the "implied-do" type of I/0 typified by the follow-
ing:

READ (NB@) ( (BS@D(I,J) , I=1,MMDIR@) ,J=1,1J)

Two trial runs of this code were made with a routine which measured the
time consumption of 10 individual activities, in addition to the overall
time. Real (wall clock) tume usage was measured in addition to CPU usage.
Results from the two runs are shown in Table C.l. The jobs were run with-
out interference from other jobs in the computer, and time reproducibility
typically fell within a +10% band. It should be noted that the 'computa-

tional" activities included a small amount of incidental output.

In the next step, the sequential FORTRAN I/0 was changed to the
"short-list" type as shown:
CALL WARIN (BS@D,MMDIR@*IJ,NB@)
L}
|

1

SUBROUTINE WARIN (X,N,M)
DIMENSION X(N)

READ (M) X

RETURN

END
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This placed an important limitation on the use of .the code. In one mode of
operation, additional arrays were stored before BS@D in the same logical
record. Using the '"short-list' method, it is not possible to skip over
those arrays without providing storage for them. It might have been pos-

sible to convert the direct access operation, but this was not attempted.

The "short-list" method had little effect on real time, as shown in
the third columm of the table, but it cut the CPU time consumed by the
converted operations by about a factor of 20. (Times of less than a second

are probably not very accurate due to timing uncertainties.)

The next step was to convert 4 of the 7 I/0 activities to BSAM I/0,
but without using the overlapping capability. The remaining 3 activities
remained in FORTRAN to retain compatibility with DOT. The step in which
the FORTRAN datavset was copied to FORTRAN direct data set was replaced
with a BSAM‘data set with_note—point capability. The fourth column of the
table shows these results. Further redugtions were made in CPU time
where BSAM was used, the real time used in writing and reading were cut
by roughly 55% and 25%, respectiﬁely. The note-point method was vastly
superior to the direct-access data set in performance. A small increase

in clock time was due to programming changes to be explained later.

Finally, the program was reorgénized to allow use of full overlapping,
as illustrated in Fig. C.2. 1In the angular-mesh section, output of inter-
mediate data set was overlapped with the reading of an input da;a set. In
the spatial-mesh-change section, a 'double buffering' technique involing
dual storage arrays was used. Input, computation, and output were over-
lapped giving-thé capability for three concurrent activities. In the
folding section, the flux and adjoint reading were overlapped. BUF1 and.
BUF2 are DSNAMES given to the two BSAM scratch data sets. ‘

The striking improvement in real time consumption is evident from the
last two columns of the table. The overlapped functions are "almost free'
with respect to real time. Changes in CPU time were observed, but they

are probably not significant in the statistical sense.
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The small increase in CPU time between both BSAM trials and the
FORTRAN trials was due to the programming required for the dual storage

arrays.

Comparing overall BSAM performance with the "short-list FORTRAN"
method, reductions of 54% in real time and 40% in CPU time were obtained.
A decrease of 347 in I/0 requests was obtained. Only the last two factors
are used in the ORNL computer cost formula, but the real time can also be
of concern in codes such as DOT, which monopolize core storage and/or
magnetic tape and disk drive resources. The tests were performed prior
to activating the chaining feature. Thus, even better performance would

be obtained from the present packages.

The FBSAM package itself was not at all difficult to apply, and over-
4 lapping BSAM I/0 with FORTRAN I1/0 was quite simple. Applying the double-
buffering technique to the spatial-mesh-changing section, however, re-

quired considerable reprogramming.

The most serious limitation of the method appears to be thé incom
patibility with FORTRAN I/0, but no attempt to remove this limitation has
been made. The FBSAM method shares with short-list FUKRLIRAN L/U the
limitation that it is not, in general, possible to pass a portion of a
record without providing storage for it. An exception would be that an
integral number of blocks at the beginning of a record can be passed

using FBSAM.
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Table C.1.

FACT Timing Summary

Top number = real time (seconds)
Bottom number = CPU time (seconds)

Short List Short List
Implied Do and BSAM and BSAM
Run #1 Run #2 Short List No Overlap Overlap
Clock 1 307.90 295.97 290.60 194.48 134.28
Overall Time 109.26  110.51 64.71 38.96 38.70
Clock 2 17.47  17.88 17.54 17.56 16.86
Change Directional Quadrature 16.97 17.11 17.38 17.10 16.44
Clock 3 39.72  36.54 5.47 <?4.7§> <?4.1%>
Read Flux from FTO1F001 9.31 8.92 0.41 0.09 0.57,
Clock 4 26.17 24.20 23.39 1 51 0.26
Write Flux onto FTO2F001 9.54 9.45 0.56 13 0.01
or BUF1l
Clock 5 13.30 14.69 12.25 16.45 16.40
Change Spatial Mesh 13.08  13.90 11.95 15.87 15.89
Clock 6 33.93  25.09 <?2.80 6.97 0.35
Read Flux from FT02FO01 9.07 9.30 0.48 0.04 0.04]| -
or BUF1l .
Clock 7 21.75 27.58 22.85 21.05 21.2€>
Write Flux Onto FTO3F001 9.63 9.35 0.47, 0.6 0.60
Clock 8 83.81  84.54 84.15 3.65 0. 36|
Copy Flux Onto D.A. Data Set 19.29 18.93 18.88 0.18] - 0.10
or BUF2
Clock 9 2.75 2.73 2.40 2.64 2.80
Flux-Adjoint Folding 2.70 2.68 2.38 2.56 2.83
Clock 10 31.41 34,25 32.92 20.48 1.37
.Read Flux from D.A. Data Set 8.85 9.00 9.98 0.03 0.05
or BUF 2
Clock 11 33.81 24.23 33 5 ' 36 7 <?4 9{>
" Read Adjoint from FT09F001 9.11 10.09 0.47
1/0 Requests 4769 4770 4798 3152 3147

<>Indicates use of short-list method.

[] Indicates use of BSAM method.

‘.



24

@
@ COPY FTO3F001
l . ONTO DLRECT-ACCESS
: " DATA SET
DATA INPUT

AND 'EDIT Toe1

e M ey
’ | _IGK=IGM+1-1G

READ FLUX FOR ) % FOR
GROUP IG FROM READ
"FTO1FOO01 GROUP IGK FRO!
DIRECT-ACCESS
DATA SET
CHANGE ANGULAR
MESH READ ADJOINT FOR
GROUP 1G FROM
FTO9F001
WRITE FLUX
ONTO FTO2FO001 .
I FOLD FLUX
TG=1GF1 | AND AI’JJOINT ‘
xo |  [IG=TerL ]|
1G> 1G> —— ; .
YES g
i NO
IG=1 &1
< | YES
READ FLUX FOR EDIT OF

GROUP IG FROM
FT02F001

CHANGE SPATIAL @
MESH .

WRITE FLUX FOR
GROUP IG ONTO
FT03F001

FOLDTING RESIN.TS

l: I1G=IGHL l
(oo

“YES

EDIT NEW
SOURCES

B

Fig. C.1. The FACT Code with FORTRAN I/0.



START

DATA INPUT
AND EDIT

I1G=1

READ FLUX FOR
GROUP IG FROM
FTOLF001

ad

CHECK WRITING :
OF FLUX FOR
GROUP IG-1

!
1
§
t
H
¢
b

ONTO BUF1

CHANGE ANGULAR
MESH ON FLUX
FOR GROUP IG

START WRITING
FLUX FOR GROUR
IG ONTO BUF1

.
G=1 O,

[ vss

CHECK WRITING ;
OF FLUX FOR |
GROUP IGM i
ONTO BUF1l

IGIGH]

N
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®

KI=1
KO=2
IGP2=IGM+2
IGP1=1

S

Lo

YES
B

Fig. C.2.

IG=1GP1-1 |

CHECK READING OF

FLUX FOR GROUP IG

FROM BUF1

1G>1 ]
NO

)

START READING OF

FLUX FOR GROUP IGPl
FROM BUF1 INTO KI ARRAY

CHANGE SPATIAL MESH |

ON GROUP IG FLUX
IN KO ARRAY

NO

®

CHECK WRITING OF

FLUX FOR GROUP 1G-1

ONTO BUF2

NO

| NOTE POSITION WRITTEN }

[ NO
YE

I1G<2
YE

WRITE FLUX FOR
GROUP IG FROM KO
ARRAY ONTO
FTO3F001

START WRITING OF
FLUX FOR GROUP IG
FROM KO ARRAY
ONTQO BUF2

NO

NO

YES
@
S
S
N YES

.

®

KI=3-KI
KO=3-KO *
IGP1=1GP1+1

GM>IGP

YES

-©

The FACT Code with BSAM I/O.
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IG=1

‘ 1G=IGMt+1-1G I

POINT TO FLUX
FOR GROUP IGK
ON BUF2

START READING OF
FLUX FOR GROUP
IGK FROM BUF2

READ ADJOINT FOR
GROUP IG FROM
FTIQ9F001

CHECK READING
OF FLUX FOR GROUP
IGK FROM BUF2

FOLD FLUX
AND ADJOINT

NO

YES

EDIT OF
FOLDING RESULTS

(2

Fig. C.2. (Cont'd.)
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APPENDIX D
Listing of FBSAM. and Test Program
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"% "« & PROBLEW BEGAN ON 107297 : T TINE 11 WRS, 40,37 NIN, » & # T

TIME SUMMARY (SECONDS) FOR SECTION

1

JTOTAL REAL TIME =

. 3 4 5 8
e K__NOTE &L&LMLMHQL_JM3EL.£01NI
REAL TIME= «820 o.gag 8.0 0,060 3. 0.0 0.510 0.8 0. '
CPU TIME 3 o 040 0,03 o0 0,040 0.070 0.0 0. 0. 0,0 0.0
TOTAL. REAL TIME = 8.860 - —
TOTAL CPU TIME = 0.180
NoTE ARs‘ooo 00FF 00000300 000 00020100 o;; o]&o-; 00040100 00050100 ooo;o;oo 00070100
R S 0008010 000 * 8 000 ooosoloo 00000100 « oooeoxgo ooo?o 00 00100100 00110100
TIME SUMMARY (SECONDS) FOR SECTION 2 T T
2 g 4 6 7 8 9 Dlo
. -mn_“_néeu COMPUTE  TEST RD/wRIT CHECK _NOTE_ _HwND/PASS. EORSPC_ BXSPC . POINT
REAL TIMEZ 0.0 0.0 0.0 0.530 . 0.0 0,100 0.0 0.0 0.0
CPU TIME = 0.0 0.0 0.0 0,040 0,0 0.0 0.0 0.0 0.0 0.0
TOTAL .REAL TIME s 0,630 . e et e e R
TOTAL CPU TIME = 0,040
FIRSTlNORb Uf"Egcn Reconoo 01 T "g;; ;'“ ';"I' "“'} B ‘“Ab' 901
3
- 17501 = 110 1Sol 1301 1401 1501 » 1601 x;ox xaoi 1901
TIME SUMMARY (SECONDS) FOR SECTION 3 CTTT T e
2 3 4 g 1 i
. e ; _L ﬁuulf*_ixﬁDIBAﬁa_.EQESEL__bLSRL PO NT
REAL TIMEZ 0,0 0.0 0.0 0.630
CPU TIME = 0.0 00 0.0 o. o.o o.o o.o o.o o o o o
TOTAL REAL_TIME = 0,630 N - e
TOTAL CPU TIME = 0.0
" 7iME" SUMMARY (SECONDS) FOR SECTION 4 - Tt -
3
e e e xLJﬁELK__NQIE__R_LDA;@S_S_ LRSP_C _EAQ__C___QL%T :
REAL /?I'"Ez 0.0 0-0 0.0 'D. .6‘\10
CPU TIME = 0.0 040 0.0 00 0.020 o.o .o o o o.o o o

TOTAL CPU TIME =

oo

—_
N

- pen
o0
[~2=]

0O
oD
-

8¢



'"?xhsv‘ﬁgap OF EACH RECOR

'3

7200 1601 170 1601 150 140 130
11 » 100 . 9 }-.x . 801 . ;oi eoi * sol aoi %o}
YIME SURWARY (SECUNDS) FOR SECTION 6
e : ‘oben rnugut‘ féqr RDL&RJJ__LH££!__MUJ hNDLéASS _Euasac__nnsac_.euiu1
REAL TIMEE 0,0 “0e0 . 0.0 - 0,600 0.0 0.0 430 0,0 0.
CPU TIME = 0,0 0.0 0,0 0.010 0.0 o.o o.ozo 0.0 o.o , o o
. TOTAL _REAL TIME = 1.030 o -
TDTAL CPU TIME = - 0,030
TIME SUMWARY (SECONDS) FOR SECTION 7 o R
e DAFN__CDMEUIE___IESI__RQLnR11__CH2£&__uﬂlg__RnNnL£Ass__EDBSEL__BKgBL__P iul -
REAL TIME= 0. . . .0
CPU TIME = o.o o.o 0.0 0.0 .0
_TOTAL.REAL_TIME = _0.950 e,
‘TDTAL CPU TIME = 0,030
TIME "SUMMARY (SECNNDS) FOR SECTION 8 o B
. 3 4 5. [ 8 9 io
. — N RIT CHECK NOIE__R RSP _%&MﬂL_”Q.ﬁI
REAL TIMEE™ 0.0 . 0,0 0.0 0,400 0.0 0.0 0,040 0.0 <280 0.020
CPUTIME = 4.0 0.0 0.0 0.0 0o 040 0, 0.0 0.020 0.0
TOTAL_REAL TINE s 3,740 S
TOTAL CPU TIME = 0,020
" RESULTS OF SPACING EXERCISE T ) T
R 72001 70101 72001 72001 72001 » 72001 66937 1301

1201

71101

6¢



* % % PROBLEM BEGAN ON 10/29/75 (302) AT TIME 11 HRS, 40,20 MIN, * = »

TIME SUMMARY (SECONDS) FOR’SECTION 2

TOTAL _REAL TIME = 2,490

3 2 3 4 5 6 7 8 9 140
. . OPEN  COMPUTE YEST RD/wWRIT CHECK NOTE _RaND/PASS  FORSPC  BKSPC POINT.
REAL TIME® 0.0 040 0,0 0.580 Q.0 0,0 0,150 0.0 0.0 0.0
CPU TIME £ 0,0 0,0 0.0 0.0 0.0 0.0 .0 0.0 0.0 0,
TOTAL.REAL TIME 2 0,730 e
TOTAL CPU TIME = 0.0
FIRSi:ﬁono OFO§GCH RECORD 01 401 501 # 601 0t 801 — 1401
b , .
17501 = 110{ -1%8}v 1301 1401 1501 » 1601 1;01 1801 1901
YIME SUMMARY (SECONDS) FOR SECTION 3 ‘ T
! 2 3 4 5 6 7 8 9 0
i e e UPEN COMPUTE IEST RD/WRIT CH=-CK NQTE _
REAL YIMEZ 0.0 0.0 0.0 0,580 0.0 0.0 0,0 0.0 0.0 0,0
CPU TIME s 0.0 0.0 0.0 0-0 L 0'0 0.0 0'.0 0.0 0.0
TOTAL REAL._TIME = - 0,580 L
TOTAL CPU TIME = 0.0
" TIME SUMMARY (SECONDS) FOR SECTION 4 T
4 -6 0
. m"_DéEN__LDMEMIE___IéSI__RnLnﬂl1__£HE££__NDIE__BhunlEAss__Eﬂﬂszc_“ﬂxgﬂﬂ__ﬁﬁlNI“
REAL TIME=" 0,0 0.0 0. . 0.520 G . 0, . .0
CPU TIME = 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
. TOYAL REAL TIME = 0,520 i
TOTAL CPU TIME = 0,9
FIRST WORD OF EACH RECORD e '
1w 70101 201 301 4ot 501 » 601 701 801 901
17501 =» 71101 1201 1301 1aot 1501 » 1601 1701 1801 1901
T'YIME §UMMARY (SECONDS) FOR SECTION S - o
4q 5 E 7 .8 9 oI
REAL' TMEZ 0.0 0,010 0.0 0,0 24470 0.0 0,0 0, 0 .010
CPU TIME = 0.0 0.0 040 040 0e0 0.0 0.0 0.0 0.0 040

TOTAL CPU TIME = 0,0

o7



REAL 1IMFs
CPU TIME = 0,020
TOTAL REAL TIME =

. . 4 6 7 8 9
0BeN comBuTE  TEST- RO/WRIT CHECK NOTE RWND/BASS FORSPC BKSPC P
0,600 0,0 0,0 5,500 0.0 0.0 0,0 0.0 - 0.0
0.0 040 0.080 0.0 040 0.0 0.0 0.0
6.100
. 5150 e e e e e e e

TOTAL CPU TINE =

14



FIRSY NORD or EACH RECORD

t 0 .49 0] % 60 0 0 90
tvso* * ;1181 153’ ‘tiol 1001 1301 * 160} x;Ol 1801 1901
TIME SUMMARY (SECONDS) FOR SECTION 5
3 F] 3 4 5 6 7 8 9 0
e OBEN _CUMPUTE  TEST RO/wH]T CHECK NOTE  RWNO/PASS FQRSPC _d4KSPC__ PUINT.
REAL !NEB 0,0 040 5,340 0.0 0,0 0.0 0.0 0.0 0.0 0.0
cPU T 2 0.0 0.020 0,010 0.0 0.0 0.0 0, 0.0 0.0 0.0
.IOJAL"REALmJJHE_B S, 340
TOTAL CPU TIME = 0,030
T TFIRST WORD OF EACH RECORD m '
* 72001 90 0 1701 1601 1501 140 130 1201
11 » 1001 leo{ lSol 701 aof * 5§01 ao§ 30{ 201
TIME SUMMARY (SECONDS) FOR SECTION 6 ‘
[ 9
e mmm__-._m_«__oésm__cuzgulr 1881 HD/ARIT  CHECK Nulg__ﬂﬂunlgAss__EDgSEL__hK%BC“_Rﬂlgt“
. REAL TIMmME= 0.0 0.0 0.0 0'770 0.¢ 0.0 00330 0.0 0, 0.0
CPU TIME 8 0,0 0.0 0.0 0.0 0,C 0.0 0,020 0.0 0.0 0.0
TOTAL REAL TIME = 1,120
TOTAL CPU TIME = 0,020
"7 " TIME SUMMARY (SECONDS) FOR SECTION 7 S
. 4 6 8
e mm_DéEN__cDMEu1E___IESI__BDAARJI_aCHECK__ﬂﬂl£__RHNDJEABS__EDBSEL__BKSEC__Bolu[
tAL _TTMES 0,0 0.0 0.0 0,0 G.930 .0 .3;0 0.0 0.
CPU TIME = 0.0 0.0 0.0 0.0 Cod 0.0 0.030 0.0 0.0 0.
. JOTAL REAL_TIME = 0,900
TUTAL CPU TIME = 6,030
" TIME SUMMARY (SECONDS) FOR SECTION 8 T -
4 5 6 8 9 0
a obe g £ : - ' sss FoRsec  axsec  polRr
REAL TIMEZ 0.0 0.0 0.0 0,250 0.9 0e0 s.ozo 2.610 0.0 0.0
CPU TIME = 0.0 0.0 o0 . 040 0.9 0.0 0.020 0,0 0.0 0.0
... TQTAL REAL TIME = 5.930 —k
TOTAL CPU TIME = 0,020
RESULTS OF SPACING EXERCISE B o
1 » 72001 ' 7008 72001 72001 72008 » 72001 66937 1301 1201
TIME _SUMMARY (SECONDS) FOR SECYION 9 :
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%4 4 PROBLEM BEGAN ON 10720/75 (302) AT TIME 11, HRS, 39.78 MIN, » + #

- TIME SUMMARY (SECONDS) FOR SECTION 1

AL TIAES 460 0,060 0.0 0.0 1,490 0.0 0,670 0.0 0
Su rinees  b:08d  9:9%%  §:8 0:010 0.010 040 0:020 0.0 0.0 0.0
.TOTAL REAL..TIME = 3,680 — ——
TOTAL CPU TIME =. 0,110
NOTE ARRAY T - ”
1 » 000000FF Q0000100 00040100 00020100 00030100 % 00040100 00050100 00060100
11 » 00090100 0G00A0100 00080100 0000100 00000100 » 000E0100 000F0300 00100100
TIME SUMMARY (SZCONCS) FOR SECTION 2 ' T
) 5 3 4 E 6 g io
REAL TIMES 0,0 0 0 ' 0,560 0.0 0 170 0.0 : 0 o'c_ 0 %T‘
) [ ] L] - [ ] L ] [ ] [ ]
CPU TIME'Z (.0 820 §:3 0.020 0.0 8:8 00 0. 0.0 0.0
TOTAL REAL TIME = 0,730 e
TOTAL CPU TIME = 0,020
FIRSY uono OF EACH ?ECORD T
{ 1 201 3o§ 40y 501 » 601 701 ao}
17501 = 1101 1201 £30 1401 1501 » 1601 170 180
TIME SUMMARY (SECONDS) FOR SECTION 3 , T
4 7 8 9 }o
m_m_w"___u H WND/PASS _FORSPC BKSPC POINT .
AL TIMEE ~ 0.0 04020 0,0 0.560 0.0 0.0 0. 0.0 0.0 0.020
c U TIME 8 0,0 0,0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.020
TOTAL.  REAL_TIME = 0,600 i
TOTAL CPU TIME = 0,020
T "TYIME SUMMARY (SECONDS) FOR SECTION 4 T
S | g - 6 8 9
A I£91 > cuzcx__unxs RHNDIZASS ENRSPC  BKSPC _enlnj
REAL TIMEZ 2.0 0.0 0.0 040 0.520 0.0 0.0 0.0 0.0 0
CPU TIME = 0,0 0,0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.

.. -..TUTAL REAL TYIME =
TOTAL CPU TIME &

0.520
0.0

08N rﬂMEMIE___lESI*_RDL:RLL__Cugtx_“uotg__ﬂnuDLaAs&__Engsaﬁ._&&SEC_.PﬂlgT“
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FORTRAN H

087360

(DEC 72) .
COMPILER OPTIONS = NAMEE MAIN,OPTE00,LINECNT360,S12E80000K,

TUEVEL  21.6

44

i ; .
_00500000.00000000000 HNO OO OO0 COIO COONTHOOCO OO A0OICOOQ
1&‘2345618901&13“5675981é3n~5&78901&§ M2 U OP~-DO O O w3 LN O
COOCOOOOC O O vt erd ot ot o=t wnb vmt vms o=t =N AIN NI NN NI NI MM PAPA PN I 1NN 3 3 I P T T T

80

lcococococoodooodocoaetoodo0qooOdoOOaC COARRCA0COd
R T L o L o L e e T e e e L e o e e e e e e o e e
D DNDAD DN 83338Nﬁ88819888338888388881888358
A b b e e B e e b e b e B e e e B B e ot e b e e e Dt Py b PEPEPAEG N
busbbbtbbobuwebbunw EFFFEFFFLFFF NN N N R NN TR TR TR
. ! { { g i -l Pt -4 ata
: ! i : ; ! ! a
! i ; | H i i e a
: | i i i | P2 M_ i
! i | 1 'S la
. “ . (-7} R i
: : | i
; I i ZE ]
i -t L)
: M _ [ _ 3 [,
; - [ -2 w
= - | —0 @
< = -«
~ o » za o
o w z
~ 40 W a 1] «
~— . ! won
R -NOo O 24 i Nt -
w - iz 2 |a - na -
(L] - - o <8 -4
< | « 2N o O »non - am 1D u
x + -~ (% we -« > 1
(=} - T g—x b 3 0 ~ o
- .o - @ w>»C [=] 2z k|
a m -aZ [Z o E S Zz -la C ~ J
H At E S | - 0no N ~ )
3 ~ 4T - <« Oul ~ O | » w ~ o x
« E “3dN 0 (0 wUdocw | W am TE— w
(] © W =N lilxn > H i [« WIN] j 2} x -
] M) . lo - jowenaoon - > 1x 3 = &
1N ~do — Orwaloow | o | a2 iz ] Y
| s NN = 0 Jwwo - | a -~ W
wma sO XQo X o xl | ® T8 o - < x x
=L -~ @ XX o Z ¥ =] (4 >4 z
APNGe AQ— W (WA N Q. (=] | W x [ ] -
XNX GO N<4O 0o Gl << - D nr wi "~
=0 X - a OOV [l wda < - X
N astl - w @ -0 (Oa W) >z w - 2
Z\a -Qo ¥ |xxr-adoox jux - X - - 9
O & Qs O [LL> (O00 X leE " ME z - -
E O e ) ol d o X ™ ~ - ] [,
[N S [ TN » MU- ww GI@ - g - . x
0O Z |w -« {X o0 |mm Wl o2 . O W p L] ~
-~ G -t = OHOODWZr— + Q - -2
ZXAZ M o} W2 ZzZja2 L YY) az - w H
—axrOND xuld OG0 Ix - O « 2 =] - -
Od .3 Z [ ZW s oD o L N |~ax — [
¥ & ~ - Wa [OOamn X v % O OSWN > X vim
qA g e 4O XHXZr $Z2+-d 2 M wa [ o= o z az X -
x W I~ W <« Je400CWwOXO s | I+ 4 LA |EJ0 o [V
Dw X E X I a3 e NN «Z |+a *> X 4o
OoONYgw wd_J D ~322 s (N oD ad 7 VI
XCE |~ XQID Haleswwu e O NI} e (D2 - o 4 O - 3 Y
Qa O«a A2 aj xZ i~ a8 |donnaze QITA)~  Al~a~
ITNZD » IO TOd?D ¢ § 1O w o ~HOW S N HTIONA
—E X st 4« Triwroujwozd O il O [T N2 Z it | ~  wq]
0 «Q oalx o 1Zodx Wz duwl CY—SHAOC [N Q- Wikt 2 ZFHZ20 22
WAIOUYZ 20X O30 S O Z b4 QA |[O—Ooyoum fn L { i 1Y) C 2
- SNNO®W 4 ZIOI =4 —xd e ZBZXE [ONN jw E£X ¢ INTQ I X
wx -3} 2. ~JxD - X EXZ 2D reden T2, i
ZZwawdZ NZ "o noo |x - e e [ _jra-ta
s ogzu> [] [ zH DO ) - (] H oo e
X Sl ol (676 ] [ - - 3D B
¢ EIEHEO [} Ze4 W ~ " ZAH 0 I )t -
j= ] od - xx T 40 S« O T (= TN
[JESTS F-pw ] "s HAZYZ0 2 t oduzZdumou
-
[ ] ] X ] [ ] 1 o
—d
L} e L ] [ ] L}
[ETE) VOLLULLIVLLOLULOL — oo [E18)
|
| _ _ o
[
N 056L g0 o~niMmzorc oo A I LN OMN DO
: ORI : i ] O ot et it ot st gt v =y NN N
cqQoooa \ Qoocdoooge oo cdocooagdoood
Owooon \ ' i cooOogqdoooge ¢ oo ocgocogoo s
zZdzzzz . ' ! 2zzzdzzzz2z ' zz z2dzzzdzz2 2
DABDNNG) . . N DNDNRDODD NG BT ] [ NNHD 0
$o0 b b et , T e T e T ] - ——
; )
|
_ ; : |




PAGE 002

CALL FNOTE (K,2,NOTE(I=3),NBLP,LRECP,LEUFP)
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: ATA FROM LUNL “TO LUN2, AND USE LUN2 FOR THE TESTS .F8T1670
APV it ! FY1ST1690
SN 014 MIM+6 FT1ST1700
N 0144 N E2aN00 (HEASS M, 2) EI311710
N 0145 LUN2(2) 2 NERC + K F18T1730
SN 014k CALL v_ngguun [ 38
3N 0 z? "SSKgiftefx'(“ L» LREC, LUN1, LUN2) FISTiTG
N 3 48 A‘;uN«iléunifxr ) FIST *?8
N 0150 untfxf;x;Luuzfr\ A 780 .
Y R ST
:‘l g 32 ‘EﬁlLli EéSAM {L‘UNII K, LBLMX, NBLMX, LUN1(2) ) FT l’glg
3N 0155 CALL: T nsgl»_ F 1 w'eiom'
N 0 c? ‘g - ?_ gﬂ,v F1371820
SN 01f 900 CONTENDE. " FY371850
— Sn 0158 - 084 . 371870
SN 0159 END F1871880
*0PTIONS IN EFFECT® NAMEZ MAIN,OPT=00,LINECNT=60,SIZE=0000K,
*OPTIONS IN EFFECT®  SOURCE,EBCDIC,NOLISY,NODECK,LOAD,NOMAP,NOEDIT, [0 ,NOXREF T o
#STATISTICS# SOURCE STATEMENTS = 158 ,PROGRAM SIZE = 3608

"WSTATISTICS* ND DOIAGNOSTICS GENERATED T
wanxex END OF COMPILATION saaxww 105K BYTES OF CORE NOT USED

Ly
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