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Codemanagementis crucial for maintaininglarge programs. Unfortunately, there is

no good machine-independentsystemfor doing it. To maintain ISAJET, therefore, we

haveadopteda hybrid system: the codeis distributedto usersin CERN’s Patchyformat,

but the actualmaintainanceis done with DEC’s Code ManagementSystemCMS on a

VAX.

Patchyis a very old-fashionedsystem, but it is maintainedby CERN for virtually

all computers,and it is available free. It providesfacilites for handling common blocks

and othercommon materialand for insertingmachinedependentcode. Patchynormally

storesall of the sourcematerial in a single file, although more thanone file can be used.

The binary version of this file is called a PAM, and the card image version is called a

CARDPAM. The two containthe sameinformation,and utility programsareavailable to

convert one into the other. Within the PAM lines of codeareorganizedinto decks,which

in turn aregroupedinto patches.The lines of code are interspersedwith Patchycontrol

lines, which alwaysstartwith a + in columnone. The programYPATCHY readsthe PAM

and createsa Fortranor otherfile from it. For ISAJET we makeeachsubroutinea deck,

and we usepatchesfor groupsof subroutineswhich are logically related. We also include

the documentationin the PAM, allowing it to refer to the common blocks.

SincePatchyis universallyavailableandis usedto maintainGEANT, it seemsa natural

choicefor maintainingotherphysics anddetectorsimulationprograms.

We do not usePatchyfor making changesto ISAJET. As a result,only a few Patchy

commandsappearin ISAJET.CAR:
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+PATCH,am Defines a group of decks. In ISAJET the main logical

groups suchas the event generationcode, the analy

sis code, and the documentationare patches. Small

patchesareusedfor controlling the selection.

+DECK, name Definesa deck. In ISAJET eachsubroutineis in a sep

arate deck with the samename. Decksare also used

for parts of the documentationand for specialgroups

of common blocks.

+EOD Endsa deckor patch.

+KEEP,name Definesa commonblock or similar material.

+CDE,name Insertsa previouslydefinedKEEP of the samename.

+SELF,1Fname Begins conditional material, which can be selectedby

+USE,name. This is terminatedby anotherPatchy

command,including a +SELF.

The following simple CARDPAM illustratesall the major featuresof Patchyusedin

ISAJET.PAM:

+PATCH,EXCOM. A COMMENT CAN FOLLOW THE
+KEEP,ACON.

CQMMON/ACON/C1 ,C2
+KEEP,LUNS.

LUNI=39
+PATCH ,EXAMPLE.
+DECK,EXAMPLE.
C Calculate black body flux per unit wavelength interval, for
C wavelength in cm, temperature in degrees Kelvin.
+CDE,ACON.
+CDE,LUNS.
+SELF,IF-VAX

OPENUNIT=LUN1,FILE=’ACON.DAT’ ,STATIJS=’OLD’
+SELF,IF=IBM

OPENUNIT=1,ACCESS=’DIRECT’,RECL=80,STATUS=’OLD’
+SELF

READLUN1, ‘1X,2F15.7’C1,C2
TEMP = 6000.0
DO 1 3=1,10

ALAM = 5.0*E-7 + 1.OE-7*J-1
F = BBTEMP,ALAM
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WRITE6,’’’ Temp,Lainbda,FLambda’’,1P3E12.5’
$ TEMP,ALAN,F

1 CONTINUE
STOP
END

+EOD.
+DECK,BB.

FUNCTION BBT,AL
+CDE,ACON.

BE - EXPC2/AL*T - 1.0
SB - Cl/BE
RETURN
END

+EOD

Note that common blocks and code are kept in separatepatches,that eachsubroutine

is in a separatedeck, and that eachcommon block is in a separate+KEEP deck and is

insertedwith +CDE as needed. This organizationis not requiredbut it seemsdesirable.

For example,commonblock ACON canbe changedin one place,andPatchywill propagate

the changethroughoutthe program.

YPATCHY is the Patchyprogramwhich reads the PAM and producesthe desired

output file, a Fortransourcefile for the aboveexample.It is controlledby commandsread

from an input file called a CRADLE. A confusingbut usefulfeatureis that the CRADLE

containstwo types of selection. +USE,name causesPatchyto considerpatch name in

creatingtheoutput file, while +EXE, name actuallycausesname to be written out. One

should normally ÷USE selectall of the Fortran and common blocks evenif one wants to

write out only a single deck. +USE is also usedto select IF+ flags. Thus the CRADLE to

write out all the routinesfor the aboveexamplefor a VAX is

+USE,EXCOM,EXAMPLE,VAX.
+EXE.
+PAM.
+QUIT.

To write out just function BB, you must still +USE selecteverything,but you +EXE select

only one deck:

+USE,EXCOM,EXAMPLE.
+USE,IBM.
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+EXE,PATCH=EXAMPLE,DECK-BB.
+PAM.
+QTJIT.

Note that therecanbe several+USE or +EXE commands.

For complicatedprogramsit is convenientto define "pilot patches" to select all the

piecesneededfor a given purpose,for exampleall the sourceor all the documentation.

Thesetraditionally have namesbeginningwith *. A suitablepilot patchfor the above

exampleis

+PATCH ,

+USE,EXCOM.
+USE,EXAMPLE.
+EOD.

If the abovepatch is addedat the beginningof the CARDPAM, thenone can useselect

all the Fortranwith

+USE,*EXAMPLE

While this is a trivial savinghere, it canbe quite helpful for complex programs.

Similar patchescan be usedto select machinedependentfeatures. For examplein

ISAJETwe needdoubleprecisionfor somecalculationson 32-bit computers.The CARD-

PAM containscode like

+SELF,IF-SINGLE.
REAL A,B,C

+5ELF,IF=DOUBLE,
DOUBLE PRECISION A,B,C

+SELF.

Then we have

+PATCH ,CRAY.
+USE ,SINGLE.

+EOD
+PATCH ,VAX.
+USE,DOUBLE.

+EOO.
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Saying +USE,VAX selectsthe IFDOUBLE materialand also any specialVAX material such

as

+SELF,IF-VAX.
ITMLST1-ISRFT%LOCJPI$_CPUTUI , 16+4

+SELF.

Again this organizationis not mandatory,but it greatly simplifies makinga versionfor a

new computer.

While Patchyis quite convenientfor distributingversionsof a program,it is exceedingly

clumsy for actuallymaking changes.The commandsto do this are line oriented,and the

syntaxfor conditionalmaterialbecomesawkwardin correctionpatches.Nor is it practical

to makechangesby editing the entire CARDPAM asa single file. Thereforewe now do the

actualcodemaintainanceusingCMS on a VAX. This CMS systemis internaland is never

seenby outsideusers. In CMS the CARDPAM is broken up into decks,eachof which is

a CMS elementand correspondsto a singlesubroutine.Thesearekept in a CMS library

with an accesscontrol list. To modify a subroutinewe first reserveit, preventinganyone

elsefrom modifying it:

CMS RESERVE name "comment"

This createsa file name. CAR in the currentdirectorywith the form

+DECK, name
SUBROUTINE name

END
+EOD

After editingthis file, wecangeneratea Fortranfile for testingwith a procedureMAKFOR,

which is written in DCL and usesPatchyto expandthe +CDE and other Patchycontrol

statements.Finally, whenwe aresatisfiedwith the new version, we return it to the CMS

with

CMS REPLACE name "comment"

When a new version is to be released,anotherprocedurefetchesall the individual files

from the CMS library and combinesthem into a new CARDPAM, It also assemblesthe



6

changedfiles into a cradlewhich canbeusedwith YEDIT, anotherPatchyutility program,

to makea new PAM file from theold one. At presentthis procedureis not fully automatic,

but we hopeto make it so in the nearfuture.

The combinationof CMS and Patchyis admittedly not perfect, but we feel it is the

best systemavailable for supportinga large programwhich is run by a diversegroup of

userson manycomputers.


