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ABSTRACT
CHEEPELM is a set of three control card decks which allow the
SIMCOMP user to separate his job into an initial compilation, execution,
and correction phase. Only those subroutines which require corrections
are recompiled. CHEEPELM is meant for large simulations where the cost

for many small corrections can become prohibitive.



INTRODUCTiON

During the initial building of the ELM simulation model (innis
1975) it became obvious, due to its large size, that many of the problems
of a small simulation must be dealt with in a different and generally
more efficient manner. For example, card handling became a problem due
to the large number of cards (about 4000). These were maintained on
an UPDATE library so that only the changes had to be manually handied.

One problem which was never satisfactorily dealt with was that of
compiling the program and then immediately recompiling the total program
when a small execution error was detected by the modeler but not by the
various compilers. This recompiling cost about $40 {291 CP seconds and
260 1/0 seconds). In addition to the cost factor, the model, as it grew,
exceeded daytime time limits at CSU for compilations and would generally
have to be run in the evening. This resulted in one-day turnaround.

The reduction of turnaround time and cost has been the objective
for the development of the CHEEPELM system. While this system is pre-
sently structured for the ELM74, it may be readily used for any SIMCOMP

simulation. This modification is discussed later.

WHAT IS CHEEPELM?

Basically it is set of three control card decks and three small
programs which amend the SIMCOMP 3.0 (Gustafson and Innis 1973) control
cards to allow (i) the separation of the initial compilation and execution
into three separately executed jobs and (ii) the recompilation of only
those subroutines of the total simulation which are in error, or which

are in need of a change.
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The separation of the initial total compilation into three decks
allows the compilation to be run within CSU daytime limits. Recompilation
of only the subroutines containing the desired changes should reduce the
costs. At this writing, little experience has been gained, consequently
no dollar savings can be quoted.

CHEEPELM has a few other features worth mentioning:

(1) Previously the ELM program was compiled in one deck and executed in
a second deck. This method precluded the execution of the SIMCOMP
diagnostic mode during the execution, due to the lack of the DEBUG
file and a loader map. This problem has now been remedied.

(2) The storing of the compiled program resident on a file called MAIN
previously precluded storage on a tape. By storing the LGO file
instead, the cost advantage of storage is still maintained and the
LGO file can be successfully retrieved from tape.

(3) Should the initial compilation fail in the second deck, one only
has to return to the beginning of Deck 2 rather than the beginning
of Deck 1.

(4) Previously, when a single ELM compilation and execution run was
made and the SIMCOMP DEBUG diagnostic operated, it would generate
excessive volumes of paper that may or may not be needed. This
need depended on how much information SIMCOMP DEBUG gleaned and
presented on the first sheet of the diagnostic dump. CHEEPELM,
allows the first sheet to be printed and the total DEBUG dump plus
the loader map to be stored for one day on a permanent file. The
loader map is no longer printed out but can be obtained if needed

by the usage of Deck 5 (Appendix II).
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Before discussing how to use this system, perhaps a word as to what
CHEEPELM cannot do is appropriate. Unless provisions are made by
initially allocating dummy storage variables, new subroutines cannot be
used which depend on new variables in blank common. Also, new flows
cannot be created.

CHEEPELM cannot substitute for sloppy permanent file management.
CHEEPELM uses permanent files to communicate between the various decks.
Some of these files are quite ltarge and can become expensive if left on
the system for an indefinite period. In particular, YOURNEWELMUPDATEL!B
and YOURDEBUG are estimated at $0.50 and $5.25, respectively, per day.
PURGE these files when you are through. |If you feel that these should
be stored for future runs, store them on tape. Storage and retrieval of
files from tape which really is not too difficult is illustrated by

Decks 7-9 (Appendix II}.

AN OVERVIEW OF CHEEPELM

Fig. 1 illustrates the sequence in the usage of the six basic decks
required to utilize CHEEPELM. The details of the decks, for those
interested, or wanting to make minor changes such as operating with a
model other than ELM, will be found in a later section. Here we only
discuss what is required to use CHEEPELM.

It is assumed that the reader is familar with the usage of the CDC
Scope 3.3 file system and UPDATE system, particularly the latter since
CHEEPELM utilizes UPDATE extensively. The knowledge required for use of
the UPDATE system is minimal. The UPDATE features used here generally
consist of a correction run, requiring only the usage of the *lInsert and

*Delete UPDATE directives (Control Data Corporation 1971).
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Returning to Fig. 1 as a reference to what follows, we note that
there are two basic paths through the flow chart:

(1) The original compilation and execution mode, and

(2) The correction mode.

Starting with the former, we proceed by using Decks 1, 2, and 3 in that
sequence. |If the run has been successful and no corrections are needed
(an unlikely case), we then EXIT Fig. 1 at the first logical choice

{LC1), purge all unwanted files, and store the remaining files on tape.

The most likely path from LC1, however, is straight down, where LC2
is encountered. Here the modeler decides, after looking at the output
from the simulation, if he requires information which may be stored in
the diagnostic dump file. For very large simulations, such as ELM, the
DEBUG diagnostic may be incomplete due tc the limitations of the DEBUG
system.

WARNING: The dump for EIM will be large, perhaps

75 pages. If you know what variables you are

interested in, perhaps you could terminate the

line printer when you have what you want.
If the total dump has been printed out or if it can be determined that
it Is not needed, purge the file.

LC3 requires that a decision be made to obtain an UPDATE listing of
the XFLOW and COMMON UPDATE decks stored on YOURNEWELMUPDATEL!B. This
update library was formed from the original update library plus the
addition of two new decks. The first deck is called XFLOW and contains
all the card images for subroutine XFLOW, a subroutine generated by
SIMCOMP from your flow statements. The purpose of storing it is to

prevent the need for regenerating subroutine XFLOW, should you require
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changes to EXISTING flows. No new flows can be added. The listing of
XFLOW will look strange at first; however, by studying it and your
original SIMCOMP listing and/or flows in the original UPDATE listing,
vou should be able to distinguish where a flow begins and ends and what
coding you generated vs., what SIMCOMP has added.

The second UPDATE deck is called COMMON and is required if a
subroutine other than XFLOW is to be added or corrected during the
correction mode. COMMON contains all the variables originally declared
as STORAGE in the SIMCOMP source deck, plus a few others. Should a new
subroutine(s) require the variables declared in STORAGE., then the
common deck must be appended to the new subroutine by an update directive
called *CALL COMMON directly following the subroutine name card. See
Fig. 6 for an example.

Having decided whether or not to obtain a listing, one than proceeds
to utilize Deck 4 to update the compiled file (LGO) and the debug file
generated by FORTRAN (DEBUG) both of which were initially constructed
and stored by the execution of Deck 2.

Having now corrected the appropriate files, one than returns to
execute the simulation via Deck 3. This mode can be entered again by
cycling through Decks 3 and 4 (also 5 and 6 perhaps) until all corrections
are made; or if no further correction can be made via this method, then
a return from LC1 to Deck 1 may be required. Ultimately it would be
expected that ail changes made by CHEEPELM would eventually have to be
incorporated into the original source deck and the sequence of Decks
1-3 initiated. (Note: |f one wants only a SIMCOMP listing, he need
only execute Deck 1. Generally an UPDATE listing is just as satisfactory

except for publication purposes).
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HOW TO USE CHEEPELM
General Deck Structure

Due to the large number of control cards involved in Decks 1-4, it
was decided to use the control card link utility (CCLINK) available at CSU.
This allows one to put on file almost all control cards that are not
expected to vary and to call this file into the control card stream via
the CCLINK card. Further, to allow for changes to be readily made in
the control cards which are on file, the cards are presently on an
UPDATE library and can be changed at the time of Deck execution.

Should either of these features not be desirable, they can be eliminated
rather simply.

Fig. 2 illustrates the general structure of Decks 1-4 by an example
of Deck 1. Decks 5-9 are too small to put on UPDATE.

The general strategy is to attach all special files necessary for
the task at hand, then since cataloging can be done at the end, the last
cards are catalogs (and purges if necessary). Since one cannot return
to the previous control card stream after linkage via CCLINK, a second
linkage is necessary to get to the catalog cards. This is provided by a
CLCINK {CTLG) at the end of the file to which we linked originally.

This then accounts for the catalog cards in the second record of the
hands-on deck. (Hands-on deck, is used to differentiate between the
deck which is on a permanent file and the deck which is read by the card
reader. Where no confusion exists, no differentiation is made.)

The second record was chosen as a logical place to put the catalog
cards, since this record follows immediately after the control card
record. Due to this requirement, the movement of these cards is required

prior to the first UPDATE, hence the COPYCR (INPUT, CTLG} control card.
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CONTROL CARDS

COPYCRUINPUT,CTLG)

UPDATE(L=1244DyC=DECKDL )-w— == = r— —— —— s = ==

CCLINK { DECKL}

7/8/9
COMMENT .

1/8/9
*IDENT CTLDECKY
#COMPTLE DECKL

*/ CONTROL CARD UPDATE CORRECTIONS GO HERE

*DyDECKL. 10,12

CATALOG CARDS GO MERE.....
CATALOG {STMPRG  YOURSTMPRG , ID=YOU,RP=1]
CATALOG {NEWPL_ s YOURNEWELMUPDATEL IR, ID=YOU,RP=15)

ATTACH(OLDPL, COLESPGM, ID=COLE y#R=1)

1/8/9
#IDENT ELM

RCOMPILE START,FLOW,SUBS
*/ E{M UPDATE CORRECTIONS GO HERE

*Dy START.344
6/7/8/9

iink and the control card update features,.

are used

in Decks 1-4.

The dashed lines

are associated with which control cards.

* RECORD |

} RECORD 2 — -

+ RECORD 4

A typical deck structure illustrating the use of the control card
These common features
indicate which records



_9—.

Next the control cards stored in CHEEPELMLIB are updated (if
needed) as illustrated by the example in Fig. 2, record 3. |If no change
is required, the *COMPILE DECK! is still needed in the third record.
This record is where the UPDATE insert and delete directives and new
control cards are included. As illustrated we are deleting cards 10,
11, and 12 of Deck 1 and therefore are replacing the ELM74A UPDATE
library file with another called COLESPGM.

The second UPDATE, which is initiated in the linked deck, is
required to UPDATE the ELM74 {or other simulation) source deck. Record
4 contains the changes required for this particular simulation. Again
the *COMPILE is required as a minimum, if no changes are required. The
changes shown select three update decks called START, FLOW, and SUBS.
Also we delete lines 3 and 4 from deck START.

Finally, we link back to file CTLG and perform the indicated
catalogs.

NOTE: A1l permanent files have been given
fietitious names and I.D.'s. Please do not
use these names as they may confliet with
others. As a minimum use your name as an
I.D. The local file names must be used as
in the examples.

The details of all control cards in Decks 1-4 are portrayed in Fig.
3-6, respectively. All card images for the hands-on Decks 1-9 are to be
found in Appendix II, DECKO, an update listing of the CHEEPELM library.
To obtain the latest copy, perform an UPDATE correction run, on file
CHEEPELMLIB cycle 1. For a list of the hands-on decks only, run an

update on cycle 1 CHEEPELMLIB with a *COMPILE DECKO. Should the CHEEPELMLIB
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not be on the system, it can be created by duplicating the cards in

Appendices I and II, executing and storing In cycles 5 and 1.
Deck 1 Structure (Hands-on)

See Fig. 2 and 3 and the above General Deck Structure discussion

for details.

Ceck 2 Structure (Hands-on)

See Fig. 4, Deck 2 is essentially the same as Deck 1 without,
however, any modification to a simulation source deck. We attach file
SIMPRG (the output from SIMCOMP), which is the input for the FORTRAN
compiler. We also attach as in Deck 1 the CHEEPELMLIB file, Files LGO
and DEBUG are cataloged. LGO contains the FORTRAN compilation of the
simulation and DEBUG contains the FORTRAN listing and reference maps

needed for diagnostics in the case of a simulation error.

Deck 3 Structure (Hands-on)

See Fig. 5. Here we bring on the compiled file, DEBUG file, control
deck, weather, and ELM data. The ELM data file is another UPDATE library
containing the input variables required by ELM (in this case, the data
for the Pawnee Site). We recommend creating such a file, since our
experience with it has been very good. |t represents 'the' data deck
with which others can be compared. It can be modified and still be
available in original form. Best of all once it has been created, it is
relatively insensitive to errors which can be made when handling the
deck manually. Appendix III contains an example of this data file.
Should this feature not be used, then the second UPDATE control card must

be deleted and only the data cards are placed in the fourth record of
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COMMENT, DECK] J0B CARD T150 CMS53000 MT1
COMMENT, DECK]1 PERFORMS A SIMCOMP CUMPILATION
ATTACH(OLDPL CHEEPELMLIB [D=NRELsMR=]1,(Y=])
COPYCR(INPUT.CTLG) .
UPDATE (L=124.D,C=DECK]}
CCLINK{DECK])
RFL(10000)}
RETURN (OLDPL)
MAP (OFF )
REWIND(CTLG)
ATTACH(BsCHEEPELMLIBID=NREL 4MR=1,CY=5)
SKIPF(Bsls0sC)
COPYCR(BWUDIN)
REWIND (UDIN)
REGUEST (ELMMISsHY « ID=-D1243+UsESREAD+MFISWIFT

LABEL (ELMUD+R+VSN=D1243,T=2999,M=ELMMISL=ELMT4AUPDATE )READ,SWIFT

COPYBF (ELMUD.OLDPL)
RFL(40000)
UPDATE (DsL=124)
REWIND {QUTPUT)
COPYCF {QUTPUT » TEMP)
REWIND (TEMP4OUTPUT)
COPYSBF ({TEMP, 0UTPUT)
RFL(I0000)
ATTACH{SIMCOM,SIMCOM3,CY=]+MR=1,ID=NREL)
REQUEST (SIMPRG,uPF}
RFL{(53000)
SIMCOM(COMPILE)
RFL(10000)
RETURN (COMPILE)
COPYBR (B+S1IFT2)
REWIND(SIFT2)
RFL (50000)
SIFTZ(SIMFRGs+XFLOW)
rrL (10060)
REWIND (XFLOW}
COPYBR(B.SIFT]}
REWIND(SIFT])
RFL(50000)
SIFTI{(XFLOW,s » COMMON)
REWIND (COMMON 4 XFLOW)
UPDATE (N=MERGE + L. =0+ IzUDIN}
RETURN (NEWPL)
REQUEST (NEWPL ¢ #PF }
UPDATE (M=CLDPL +P=MERGE ¢y N9 L=0Q)
RFL(20000)
REWIND (SIMPRG)
CCLINK(CTLG)
77879 '
COMMENT , CATALOG CARDS GO HEREwseees
CATALOG (SIMPRG, YOURSIMPRG ID=YOU+RP=])
CATALOG (NEWPL » YOURNEWELMUFDATELIB,ED=YOURP=15)
TRANSF (TA®s ) seee ADD THIS CARD ONLY IF NEEDED (SEE DECK 10)
1/78/9
#+IDENT CTLDECK]
#+COMPILE DECK]
¢/ CONTROL CARD UPDATE CORRECTIONS GO HERE ... ONLY IF NEEDED
eD4DECK].Y0412
ATTACH(OLDPL 4 COLESPGM, ID=COLE yMR=])
77879
«IDENT ELM
#COMPILE START+FLOW,SUBS
&/ ELM UPDATE CORRECTIONS GO HERE
'D'STARToa’ ‘t-
6/7/8/9

Fig. 3. Total listing of Deck 1. {indented control cards are appended
automatically to the non-indented control cards.
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COMMENT, DECK2 00B CARD T210 CMS3000 v
COMMENTY, DECK2 PERFORMS A FURTRAN COMPILATION
ATTACH(SIMPHG . YOURSIMPRG.1D=YQU)
ATTACH{OLDPL CHEEPELMLIBID=NREL +MR=],CY=]}
COPYCR{INPUT,LCTLG)
UPDATE (L=12440,C=DECK2)
CCLINK(DECK2)
RFL{10000)
REWIND(CTLG)
REGQUEST (LGO+#PF)
REQUEST (DEBUG, ¢PF)
RFL{53000)
FTN{I=SIMPRG+LN=DEBUGsR=14A+5=0+ROUND=+=-2/)
RFL (20000}
CCLINK{CTLG)
EXIT,S,
ATTACH(LIB,SIMCOM3,CY=34MR=1,4 ID=NREL)
SELECT(P=EDITOR,1=EDIT)
ED1T,
7/8/9
COMMENT, CATALOG CARDS FOR LGO AND DEBUG PLUS PURGE SIMPRG GO HERE
CATALOG (DEBUG » YOURDEBUG . 1D=YQUsRP=10)
CATALOG(LGO+YOURLGO«ID=YOUsRrP=10)
PURGE (SIMPRG)
TRANSF (TASSS) sese ADD THIS CARD ONLY 1F NEEDED (SEE DECK 10)
T/8/79
#IDENT CTLDECKZ
#COMPILE DECKZ
#/7 CONTROL CARD UPDATE CORRECTIONS GO HERE ... ONLY IF NEEDED
6/1/8/9 - . e .

Fig. 4. Total listing of Deck 2. Indented control cards are appended
automatically to the non-indented control cards.
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COMMENT, DECK3 JOB CARD T150 CM}40000
COMMENT, DECK3 EXECUTES THE SIMULATION
ATTACH{EXFILE, YOURWEATHER , ID=YOU,MR=1)
ATTACH (BUG, YOURDEBUG, ID=YUU)
ATTACH(LLGO . YOURLGQ s I1D=YOU)
ATTACH(OLDPL I +ELM74PAWNEEDATAQ] 1475 ID=NREL ¢MR=1)
ATTACH{OLDPL yCHEEPELMLIB ID=NREL yMR=1,4CY=1)
COPYCRUINPUT,CTLG)
UPDATE (P=0LDPL 40 =124 4D,C=DECK3)
CCLINK(DECK3)
RFL(10000)
REWIND{CTLG)
COPYBF (LLGOLLGO)
ATTACH(FTNDUM,CHEEPELMLIB,CY=5, ID=NREL yMHR=1}
COPYCR (FTNDUM,,FTNIN)
REWIND(FTNIN)
RFL(S3000)
FIN(I=FTNIN,LN=DEBUG,B=SIFT3)
REWIND(SIFT3)
RFL{10000)
RETURN (DEBUG)
COPYCF (BUG.DEBUG)
ATTACH(LIB+SIMCOM34CY=3.MR=],ID=NRFL}
ATTACH(B+SIMCOM3,CY=24MR=] 4 ID=NREL)
RFL (40000) _
UPDATE (D+sC=0UT4L=1244N,P=0LDPL})
RFL{10000)
REWIND (OUTPUT)
P COPYCF (OUTPUT,FUD)
REWING (OUTPUT,FuD)
RFL{1%000}
SELECT,
COPYBF (8,L60)
MAP {PART)
RFL(140000)
LOAD{(LGO)
NOGO,
RFL{10000)
REWIND (OUTPUT)
COPYCF (OUTPUT ,SAVE)
REWIND (SAVE s QUTPUT)
COPYCF (SAVE s OUTPUT)
REWIND (NEWT])
RFL{20000)
SELECT (P=PRELOAD, I=PRELOAD)
PRELOAD (NEWT] «MAIN)
RFL(120000)
MAIN(,OUT)
RFL(10000)
REWIND (OUTPUT)
REQUEST (DUMP , #PF)
COPYCF (OUTPUT 4 DUMP)
COPYCF (QUTPUT ,TEMP+10)
REWIND (OUTPUT s TEMP)
COPYSBF (FUD,0UTPUT)
COPYCF (TEMP 4QUTPUT)
RFL{43000)
MAP (OFF)
SIFT3(TEMP)
RFL(}0000)

Fig. 5. Total listing of Deck 3. Indented control cards are appended
automatically to the non-indented control cards.
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REWIND (TEMP) N
SKIPF(TEMP,1417,C)
COPYCF (TEMP +DUMP, 10)
RFL{20000}
CCLINK{(CTLG)
ExIT,
RFL(10000)
REWIND (OUTPUT)
REQUEST (DUMP , 2PF }
COPYCF (OUTPUT s DUMP)
COPYCF (QUTPUT,TEMP+ 1 0)
REWIND {QUTPUT 4 TEMP)
COPYSBF (FUD+OUTPUT)
COPYCF (TEMP L, QUTPUT)
RFL (43000} .
MAP {OFF)
SIFT3(TEMP)
RFL{10000)
REWIND (TEMP)
SKIPF{TEMP4]1,417,C)
COPYCF (TEMP,DUMP,10)
RFL{20000)
CCLINK (CTLG) _
1/8/79
COMMENT, CATALGG CARD FOR THE DIAGNOSTIC DUMP GOES HERE
CATALOG(DUMP,YOURDUMP.ID=YOU)
77879
#IDENT CTLDECK3
#COMPILE DECK3
#7 CONTROL CARD UPDATE CORRECTIONS GO HERE ... ONLY IF NEEDED
*D4DECK3, 26
RFL{65000)
#D.DECKI, 38
RFL f4cnany
17879
#IDENT DATA
eCOMPILE P72T)
®/ ELM DATA UPDATE
4D ,PT727T1,.9
X{l1)=520,0%
X{3}=40070.%
eD.P72T)1.31,398
DT=1,5 TSTRT=0.% TEND=5.%
DIPR=).08%
PRINT, Y s X (1) 4 X(2)YeX(3)
PLOT, (X(1))
6LT/8/9 : -

Fig. 5. Continued.
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Deck 3. For the details see item 2 of the "Simple Changes Which Can Be

Made to CHEEPELM Decks'' section.

Deck 4 Structure (Hands-on)

See Fig. 6. Deck 4 requires the attachment of the LGO, DEBUG, and
YOURNEWUPDATELIB. The latter was created by Deck 1. In Deck 4 we allow
for the correction of the compiled information on the LGO file and
addition of corrected subroutines on the DEBUG file. In order to do
this we must utilize the new update library created by Deck 1.

Two types of corrections can be handled. The first is related to
corrections of existing subroutines. All subroutines in the original
update library plus those that were ''created'' by SIMCOMP such as XFLOWS,
START, CYCL1, CYCL2, and FINIS are correctable. The second update
correction stream is in the fourth record (Fig. 6). It is identified as
*|DENT ELM2. To utilize this correction mode, we must only include the
subroutine{s) which is to be corrected. Therefore, all other subroutines
must be excluded by *DELETE directives and/or the selective compile
feature for UPDATE. For corrections to subroutine XFLOW, the selective
compile feature is required since it is a separate deck. On the
NEWELMUPDATELIB, there are two decks, ELM74 and XFLOW. In addition, an
UPDATE common deck, appropriately called COMMON, is available and must
be used when any subroutine other than XFLOW is being corrected
since one of the tasks SIMCOMP performs is the amending to each subroutine
of an unlabeled common block. This is accomplished by inserting a card
*CALL COMMON directly after the card image which names the subroutine.

Deck 4 then processes the output from this UPDATE through the
FORTRAN compiler and subsequently via the COPYL routine it replaces the

old version of the subroutine on file LGO with the new version. This
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[
COMMENT, DECK4& J0B CARD T502?7 CMS3000
COMMENT, DECKk4 PERFORMS CORRECTONS UN THE COMIILED SIMULATION
ATTACH (YBUG, YOURDEBUG . ID=Y0U)
ATTACH(OLDLGO s YOURLGO. ID=YOU)
ATTACH(OLDPL 1+ YOURNEWELMUPDATEL 1B, IUSYUU,MR=1)
COPYCR (INPUT,LCTLG)
ATTACH(OLDPL CHEEPELMLIB1D=NREL ¢MR=]14,LY=1)
UPDATE {L=1244+0,C=DECK4)
CCLINK (DECK4)
*14DECKG .41
RFL{10000)
MAP (OFF)
REWIND (CTLG)
RFL{53000)
UPDATE (P=OLDPL]) ,LL=124)
FTN(I=C0MP1LE,B:OLDSUB,LN=DEBUG'R=1voS=DoROUND=0~*/)
RFL(10000)
REWIND (OLDSUR)}
REQUEST (LGO,2PF)
COPYL (OLDLGO,,OLHSUB4LGO)
REWIND {LGO4COMPILE)
RFL (53000}
UPDATE (P=0LDPL].,L=124)
RFL(10000)
REWIND (OUTPUT)
COPYCF (QUTPUT + TEMP)
REWIND{QUTPUT, TEMP)
COPYSBF (TEMP ,0UTPUT)
RFL{53000)
FTNt1=C0MPILE;B:NEHSUB.LN=DEF0X.R=19A.S=0.ROUND=¢-¢/)
RFL (10000}
REWIND(DEFOX)
COPYSBF (DEFOX)
REWIND (DEFOX)
COPYCF (DEFOX+DERUG)
REWIND (DEBUG)
REQUEST (NEWBUG 4 2PF}
COPYCF (DEBUG+NEWBUG100)
COPYCF {YBUGNEWRUG1(0)
RFL(15000)
REWIND (NEWSUR)
SELECT (B+I=NEWSUB)
SELECT,
RFL(20000)
CCLINK(CTLG)
EXIT,S,
RETURNILIB)
ATTACH(LIB-SIMCOHBgCY=3'HR=lolD:NRELi
SELECT(P=EDITOR,I=EDIT)
EDIT,

Fig. 6. Total listing of Deck 4. indented control cards are appended
automatically to the non-indented control cards.
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7/8/79 :
COMMENT .PURGE AND CATALOG CARDS FOR YOURLGO AND YOURDEBUG GO HERE...
PURGE (OLDL GO}
CATALOG(LGOsYOURLGOs10=YOU+RP=10])
PURGE (YRUG}
CATALOG INEWBUG+ YOURDEBUG s ID=YOURP=10)
77879
#JDENT CTLDECK4
&7 CONTROL CARD UFDATE CORRECTIONS 60 HERE ,.,. ONLY IF NEEDED
#/ UPDATE NO, 1 IS TO CHANGE THE CONTROL CARDS IF YOQU WISH,.
#COMPILE DECK4
77879
#IDENT ELMZ
¢/ UPDATE NO, 2 IS FOR ELM CORRECTIONS ., DELETE ALL SUBROUTINES WHICH ARE NOT
e/ TO0 BE RECOMPILED
#COMPILE SUBSXFLOW
D4 SUBS,.2+5
2D ,SUBS .7
#CALL COMMON
Y=10°00
CalLlL SMITH
el XFLOW,. 2]
CalLbL COLE
77879
«JDENT NEWSUB
o7 UPDATE NO. 3 IS TO ADD A NEW SUBROUTINE IF AND ONLY IF IT IS REQUIRED BY
2/ THE CHANGE IN UPDATE NO. 2 ABOVE...., COMPILE DUMMY 1S NEEDED IF NO NEWSUBS
¢/ ARE REQUIRED , IF ANY OF THE NEW SUBROUTINES REQUIRE CORRECTION ON A 5UB-
#/ SEQUENT RUN ,..MOVE THESE SUBROUTINES INTO UPDATE 2 WItH THE #ADDFILE & <DECK
#/ NEW CARDS IN FRONT,
sADDF ILE INPUT
SPECK NEW
SUBROUTINE SMITH
END
SUBROUTINE COLE
«CALL COMMON
Y=3. %9 (Y)
END
#COMPILE DUMMY
&6/17/8/9

Fig. 6. Continued.
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file is cataloged and stored for later use with Deck 3, the simulation
execution deck.

In the previous paragraphs, we have discussed how to modify a
subroutine which was in error. This modification can include the
special case where one has compiled a subroutine which is not to be
executed and he wishes to reduce the required core, since perhaps he has
exceeded the computer's capability. For this situation we then delete
all cards in the subroutine except the subroutine NAME and END cards.
(Remember for functions, a dummy equivalence with the function name is
required as part of the function.)

The second type of correction is handled by the next set of UPDATE
directives in the hands-on deck, i.e., record 5 which starts with *IDENT
NEWSUB. Here one adds a subroutine which is required by a change in the
previous correction UPDATE. As a minimum, if no new subroutines are
required, the *COMPILE DUMMY card is required, so that the subsequent
FORTRAN compiler does not generate an error and cause the program to
fall. It is advisable to leave this card in your deck as a separate
card, even if you compile a new subroutine, since if the new subroutine
must be corrected on a later pass through Deck 4, the *COMPILE DUMMY
card will not be forgotten.

NOTE: If a new subroutine must be corrected
in a later pass through Deck 4, this new
gubroutine must now be corrected via
UPDATE No. 2 sinee it will now be on the
LGO file and must be replaced.
This movement is accomplished as noted on the */ comment cards in

the fifth record in Fig. 6.
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Since the cards have been set up in Deck 3 to utilize the permanent
file names selected for LGO and DEBUG, the equivalent files must be
purged and recataloged. An example is shown in the second record of

Deck 4 (Fig. 6).

pecks 5-9 Structure (Hands-on)
Since these decks are rather simple, reference to Appendix II, Deck

0, will show the deck structure. The comments therein are self-explanatory.

SYSTEM DESCRIPTION

The details of how CHEEPELM operates is encompassed in Fig. 7-10
and Appendices I and II. The figures have a flow chart type presentation
and the appendix has the control cards for each deck with appropriate
annotations. The figures indicate the functions being performed with
the box symbol, and the lines interconnecting the boxes imply the
generation and usage of the file(s) where names are shown on the line.
The time sequence of events is not necessarily implied by the order of
the boxes. For that information you must consult the listing of the
specific decks in Appendix II. The dashed outlines in the figures

imply that these functions are accomplished in the hands-on deck.

Deck 1

See Fig. 7'. In Deck 1 the primary tasks are those of executing the
SIMCOMP simulator to produce coding acceptable to the FORTRAN compiler
and the storing of a new update library. This new‘update library will
be used for making later correction if needed in Deck 4.

The creation of the FORTRAN input information is illustrated in

Fig. 7 as the sequence from performing an UPDATE on the ELM74A update
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library (stored on tape} to the creation of file SIMPRG by SIMCOMP.
SIMPRG is later stored on a permanent file in the hands-on deck.

The remainder of Fig. 7 depicts (i) the "'sifting out" of subroutine
XFLOW via program SIFT2 from file SIMPRG, (ii) the further "sifting out"
of the COMMON statements from subroutine XFLOW {SIFT1), and (iii) the
creation of a new UPDATE library NEWPL containing the contents of the
original ELM7L4A update library in file OLDPL, plus two new decks called
Deck XFLOW and COMDECK COMMON. The new update library is cataloged in
the hands-on Deck 1.

One other function not shown is that of compacting the UPDATE
output information on the output file.

The FORTRAN code for programs SIFT1 and SIFT2 can be found in

Appendix I.

Deck 2

See Fig. 8. Deck 2 is the simplest of the four. The FORTRAN
compiler compiles the program contained on file SIMPRG. FORTRAN pro-
duces the compiled file on LGO and the R=1 cross-reference map and
listing on file DEBUG. Both files are stored on permanent files for
usage by Decks 3 and 4. Since the output from FORTRAN has been shunted
to file DEBUG, no error in compilation will be indicated on the print-
out, consequently SIMCOMP has a special program called EDIT which is

executed if we obtain an error during the FORTRAN compilation.

Deck 3
See Fig. 9. Deck 3 performs the simulation. However, to accom-
plish this from the LGO file created in Deck 2 {(or 4), the following

functions must be performed:
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(1) satisfying all unsatisfied externals.

(2) Loading the program.

(3) Supplying input data for the simulation.

Should the simulation '‘bomb-out,'' SIMCOMP has an error diagnostic
capability. To accomplish this diagnosis, it needs the loader map
generated by loading the program and the DEBUG file, which we stored
after its generation by FORTRAN in Deck 2. With these, the diagnosis
proceeds and if successful places on output a single sheet Diagnhostic
Dump and the Variable Dump which is multisheet and contains the contents
of all variables in the simulation. The Variable Dump for an ELM
simulation can be as much as 75 pages and may or may not be useful.
Generally, only the Diagnostic Dump sheet is required, and the rest is
useless paper and wasted printer time.

In Deck 3 then, we sort this information out and present as output
only the absolute minimum to allow determination of the error, i.e., the
Diagnostic Dump. The remainder, and largest amount of information by
volume, is stored on a file called DUMP which is available for recall if
the information originally printed out is not sufficient. In addition
to the Variable Dump, we also store the Loader Map in the first record
of the file. Both of these may be recalled by the use of Deck 5. |If
any plot requests were executed, these too will be on file DUMP and may

or may not be useful.

Deck 4

See Fig. 10. This deck allows corrections of existing subroutines
contained in the simulation on file OLDLGO and the addition of new
subroutines which may be required by corrections to existing subroutines.

To accomplish this, two CDC system utilities are utilized. For the
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corrections we use COPYL which replaces compiled programs or subroutines
with one of a similar name. For the addition to the compiled file we
use the SELECT utility.

Since both utilities require compiled binary files, this implies
that we must obtain the FORTRAN card images of the pertinent subroutines
and recompile these via the FORTRAN compiler.

The reader will recall that in Deck 1 we created a new ELM74A
update library. We use this program library to create the card images
via UPDATE correction runs. The outputs from the UPDATES are then fed
to the FORTRAN compiler. Finally the new LGO file which has been
corrected is recataloged under its previous permanent file name, so that
it can be utilized by Deck 3, the simulation execution.

One further function is also performed, that is the '"correction!' of
the DEBUG file required by Deck 3 only if an error should occur in the
simulation. The DEBUG file, created in Deck 2 contains the FORTRAN
Tistings and R=1 cross-reference maps for all routines processed by
FORTRAN in Deck 2. Here, in Deck 4, we have changed some of these
routines. Consequently, new lists and maps have been generated. If we
processed an error with a new compiled file but an old DEBUG file, it is
not clear as to what the information from the Diagnostic Dump would
mean.

As an attempt to overcome this, we amend the old DEBUG file by
adding to the front of the file the new routines. This is done under
the assumption that SIMCOMP, when searching the DEBUG file, will stop at
the first routine with the required name. While this concept has not
been exhaustively proven, the few cases tried with a simple program,

appear to work.

We also, as in Deck 1, compact the update output information.
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SIMPLE CHANGES WHICH CAN BE MADE TO CHEEPELM DECKS
These changes, which have been discussed previously in the text,
represent typical changes which can be readlly implemented. All references

to UPDATE line numbers can be found in Appendix II.

Item 1: Replacement of ELM74 with Your Simulation

Assume that you have your SIMCOMP source deck on an update file.
A typical example is already included in Appendix II. Reference DECKO
lines 40 and 41. Here we have a *DELETE directive removing lines 10,
11, and 12 of Deck 1. Reference to Deck 1 lines 10-12 will show that we
are deleting the control cards which bring on the tape contalning ELM74.
We replace these with the ATTACH card shown on line DeckO.41. Since
your simulation is on a permanent file, the job card should not request
the mounting of a tape, i.e., MT1 is no longer needed (line Deck 0.25).

If your simulation is smaller than ELM74, you may not require as
much core as is Indicated in Deck 3 {line Deck0.76). The large values
can be reduced from the present values of 140K for loading (line Deck3.26)
and 120K for execution (line Deck3.38). Typical changes are shown
between lines Deck0.93 and Deck0.96. Both the load and execution are

changed to 65K.

item 2: Deletion of Data File Input in Deck 3

Do not attach the data deck by not including the attached card
indicated on line Deck0.81. After line Deck0.92 include the following
three cards in the sequence shown:
*DyDECK34+16,18
*DsyDECK3.39
MAIN.
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Item 3: How to Submit Decks 1, 2, and 3 Simultaneously
Deck0D from lines Deck0.233 to Deck0.255 inclusive explalin the

required changes.

Item 4: How to Incorporate SIMCOMP 3.1
As presently implemented, CHEEPELM is implemented for SIMCOMP 3.0.
The following changes allow usage of SIMCOMP 3.1, the data dump feature.
After line Deck0.39 include the following cards:
*D+DECKL«20
ATTACH({SIMCOMy SIM3P1,CY=1sMR=1y ID=NREL)
After line Deck0.92 include the following cards:
*DyDECK3.15
ATTACH{By SIM3PLyCY=2,MR=1y ID=NREL)
REQUEST (SAVIT,*PF)
*14DECK3.39

Include control for cataloging the data dump. See Stevens (1975).
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APPENDIX I
CHEEPELMLIB Cycle 5
This appendix contains a listing of the control cards plus the
source necessary to generate the permanent file CHEEPELMLIB cycle 5,

and shows via the CATFILE output the names of the five records in the

file.



...3]_

TAYZ23:.T15eCMGU000 ANMRAOGLY, COLE Gw, $LAVE PUT SIFT) ' 2 ON FlLE
FEOQUEST (XeoFF )

COPYCRUINPUT 4 X4 2)

PEWIRO{INPUT)

CURPYCR{INPUT ¢ TEMP, 3)

REWINUITEMP)

COPYSHE (TEMP)}

Filv,

FTh,

ATTACH(LIBFTNLIB«ID=APPLE}

SELECT,

REWIND(LGO)

COPYCF (.60 4%y
CATALOG(XoCHEEFELMLIE s IU=NREL 9CY=HaHP=YYG)
REWIND (X)

CATFILE.X)

PROGRAM SIFT3 (INPUTOUTPUT+TAPESSINPUT,TAPEG=0UTPUT}
C SIFT3 READS INPUT FILE FOR THE DERUG DIAGNOSTIC DUMP & PRINTS QUT THE FIRS
C T SHEET.

DIMENSION KARD(13)+IVARY (2} :
IVARYI (1) =1 QHARITHMETIC % IVAH} (21=10H MODE ERRO
50 READ(5+100)KARD
IF(EOF (5) NELDL)IGO TO 26
IF(CMPRF LIVARL 4 14KARD 242001504, 204+50
100 FORMAT (13a10Q)
20 CONTINUE
WRITE (64100)KARD
DO 25 I=1,47
READ(5.100}KARD
WRITE(64100)KARD
25 CONTINUE
26  CONTINUE
END
#COMDECK COMMON
«READ COMMON
#+UECK XFLOW
“READ XFLOW
#DECK DUMMY ,
PROGRAM DUMMY  (OUTPUT,INPUT)
Y=2I
END
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L
0b/726/75 «C50 SCUFE 3,3,14 B C0le CUL3 01640 €la) 05/720/1Y9

10436,35, 181214060 FrOoM At Gh
F0a3BL36,TALZ3y 1193 EMS0000 s ARMIKEEBS . CULE sGWa
10.38,36, $S2VE PUY STIFTL & 2 OH FILE
10.38.36,PEGUEST (X %8 F) .

1043837, COPYCR(TRPUT 3 X o 2)
l0.390030&5“]!’!U(i"\'9‘.’1,

10439.,03.C0PYLE (INFUTZTEMP 3
1039, 1 TuKEWIIiI(TEMF)

10439.17.COPYSHF (TEMF)

10.39.17.F TN,

10.39.26, 258 (P SECONDS COMPILATION TIME
10.39.264FTN,
16.39.28. 227 CP SECONDS COMPILATION TIME

10.39. 2R ATTACH (LIBFTNLIBs 10=APPLE)
10.39,30.CYCLE =+, FTNLIB

10.39.30.PFN FOUND IN SD 024

10.39.30.CYCLE 0le FTINLIB

10439.30.FILE HAS BEEN ATTACHED

10,39.30.5ELECT,

10.39.30.FL= 023400 CP 00000.5285tC. 11U 00004.955SEC,
10.39.31. $5%65% CMPRF

10439.31.FL= 000200 CP 00000.5935EC, I0 00005.470SEC,
10.39.31.FL= 050000 CP 00000.,5945EC. 10 00005.470SEC.,
10439.31,REWIND (LGO)

10.39.32,CO0PYCF (LGO+X)

10.39,33.E0F/E0] ENCOUNTERED

10.3%9.33. CATALOG(XsCHEEPELMLIB ; ID=NREL +CY=5%RP=%9
10.39.33,9)

10.39,35.PFD 4/% FULL

10.39.35.FILE CATALUGUED AS

10.39.35,CYCLE 054 CHEEPELMLIB

10.3%9.35,IN S0 023

1039,35,REWIND (X}

10.39.35.CATFILE, X}

10.39.36. CATFILE FINISHED

10.39,36.CP «638 SEC,

10,39,.36,.PP 18.029 SEC,

10439,36,10 5.900 SEC.
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APPENDIX II
CHEEPELMLIB Cycle 1
This appendix contains a copy of the listing generated when creating

the CHEEPELMLIB cycle 1. The control cards are also shown.
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APPENDIX III
ELM74PAWNEEDATA

This appendix contains a partial listing of the ELM74PAWNEEDATA

update library file used in Deck 3.
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