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PREFACE

MEDIT is a computer program designed to assist a prograinnier in the

maintenance of a large source library. Such a program is provided as an

utility program by every major computer manufacturer, therefore some

justification must be given for the subject of this report.

The author is familiar with the following vendor supplied utility

programs:

a. IEBUPDAT for IBM—360 and IBM—370 computers.

b. IEBIJPDTE for IBM—360 and IBM—370 computers.

c. SETUP for CDC—6000 computers.

d. UPDATE for CDC—6000 comput’~rs.

e. EDIT, written by the Systems Research Group, The Ohio State

University.

In addition , the author is cognizant of similar utility programs supplied

by UNIVAC , Burroughs, Digital Equipment Corporation, and Computer Sciences

Corporation. The following comparisons are based on the ~~~~~~~~~~~~

experience:

1. EDIT is the easiest to use.

ii. UPDATE provides the most useful features.

iii. None of these are portable — none can be easily transferred

to another vendor’s hardware.

The intent in writing MEDIT was to provide a source library maintenance

utility that was easy to use (as is EDIT), that provided useful capabili-

ties (as UPDATE), and that can be easily transported from one machine to

another. The actual program described must be viewed as Version 1 of

the desired program. MEDIT is as easy to use as EDIT but does not provide

all the useful features of UPDATE. Future versions of this program will

include some of these missi features. 
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1.0 INTRODUCTION

Basically, there are two techniques of developing a computer program.

The first technique is to maintain a deck of the program’s source state-

ments and make changes to the program by manual insertion, removal, or
replacement of cards in this deck. This manual technique is adequate if

the number of cards in the deck Is small, say less than 500. When the

source deck becomes large, or several people are making simultaneous

changes , this manual technique becomes inadequate: every computer run

involves handling a large number of cards; no audit trail is kept of the
changes that have been made; and locating the correct cards to change is

difficult, time consuming, and prone to error.

The second technique is to use a computer program called an editor

to make the desired changes. The source deck is stored on disk or tape

so that large numbers of cards do not have to be handled . The source

cards are numbered so that location of a certain card is easy and natural.

The changes , and only the changes , are punched on cards. These cards

serve as a record of the changes that have been made . These editor pro-

grams usually permit the separation of the entire source program into

independent subunits (for example , a subroutine or function) and permit

reference to one or more of these subunits without having to refer to the

others . The complete source program is called a library and each of the

subunits is called a module.

The computer program MEDIT is designed for the maintenance of a

large library consisting of one or more modules. The use of MEDIT pro—

ceeds in several steps. The first step, described in Chapter 2, is to

use MEDIT to create a base module of the original source decks. This

base module consists of a tape or disk file with 80 characters per record

(card image) and with sequence numbers in columns 77 through 80. The

second step, described in Chapter 3, is to make and test changes to this

base module. This consists of running MEDIT to create a test module

consisting of the base module as altered by edit commands, then compiling

and executing this test module. Once the changes have proven successful,

they t~an be made permanent by creating a new base module as described in

Chapter 4. Creating a new base module should be avoided if at all possible.

The time to create a new base module is either:

1—1
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a. When production runs of the test version are nearly completed and

the user is very sure that no additional changes will be required; or
b. When the edit command deck exceeds 1000 cards, approximately

one—half a box of cards.

The base module is a sequential file of card images with sequence

numbers in columns 77 — 80. Columns 1 — 72 contain data or source state-
ments. This file can be used as the source for a compiler. An MEDIT

run produces a module called a test module that reflects every change to

the base module and is suitable for compilation. Columns 73 — 76 are

not used in the base module . These columns are used in the test module.
The input to MEDIT consists of control cards that give a detailed

description of the changes to be made to the base module. A MEDIT run

provides a listing of all the control cards and a detailed listing of all

the changes made on this run. The first control card serves as a title

that is printed at the top of every page of the listing.

The format for an edit command is:

Columns I — 2:

Two characters that identify this card as an edit command . While -

the two characters .. are used in this report, any other combination of
two characters may be used. Examples are I. and .1 and $$ and **• ~~~~~ 

—

not mix the characters in ~~~~one MEDIT run —— use the same characters
throughout.

Column 3:

One character that identifies the type of MEDIT coninand. Chapter 3
lIsts the valid MEDIT commands and their meanings.

Columns 4 — k:

One or two decimal numbers. A comma separates the numbers if there

are two numbers.

Columns k+ 1—72:

See a description of the E—Command. Placing comments here that
describe the change being made is highly recommended.

Columns 73 — 80:

Not used by MEDIT and not listed.

Any card that is not a MEDIT command , i.e., any card whose first two
characters disagree with columns 1 — 2 of an edit command , is treated as

1—2



a data card to be inserted into the test module. The placement of inserted

cards is determined by the latest preceeding edit command. -

1—3 The following page is blank. 
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2.0 CREATING A BASE MODULE

Before a module can be updated, it must be created. The program

MEDIT is written to make library creation easy. A module is created by

reading the deck of cards in the desired order. Figure 2.1 shows a
sample edit command deck to create a base module . Figure 2.2 shows the

output from MEDIT that results from these edit command cards.

The base module Is a copy of the control deck except that the cards

in each deck are numbered sequentially in columns 77 — 80 for later

reference. If this base module Is then compiled, a complete listing of

the base module together with sequence numbers will be obtained. This

listing should be kept as a reference for as long as the base module is

kept. The binary deck output from this compilation may also be saved.

In sl~~1ary, the MEDIT run to create a library should result in:

a. A base module with sequence numbers;

b. A listing of the contents of the base module; and

c. The compiled version of the base module.

The various parts of Figure 2.3 show the job control cards to create

a base module without compilation at each installation where MEDIT has

been implemented .

2—1 
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C.... ME)~ T VE RSIO~1 TWO ~l!riIT VERSION TWO 14(011 VERS ION TWO
C..— UNIT US&3E ENV I~~oNMENT TY~~E
C.—. 1 BASE (SnuP~ F TO ~E E)jTfl) F(Sü ) TAPE T~
C— 2 TEST (RESULT ~F ED ITING ~ASE) F(3~~) TA RE 001
C S CM’40 ( E r t I T  CnM~~A ND CA RDS F (SO) CA RD P4

6 LIST (RFSU :_ TS OF E r ~I T )  FA(R5) P~~P4T
C..— FIRST CMND CA R D Is US!-~ AS A T I~~L!

(PRINTED AT TOP ~F EVER y P43~ 0F LIST )
FI~ ST T W O  COL L LJ M %JS O~ F~I~~ST r ’1’JD CA RD IOENTFy EDIT C O N ~ N DS

C ~‘~‘y C~ ’~D CARD ~J OT A VA LID EDi T CO~”1AND IS I N S E R T E D I~ T EST
TH IRD COLLLIM 4 OF FA C -4  ~DIT Cr) ’i’1AN~ CA P) IS TYpE

Ce .— VA .JD EDIT TYP~TS ~R E —
C e .  HSEPT t~FTER CA R D ~IjMBFR N

N DELETE CARD ‘
~

c —N, M DE LET E rA R D S  ~j T~~R~~JGH M INCLJSIVE
C.... CN MA ~~~~~ N A CDM~t~~JT CARD
C.. CN,M MA ~~ :~~~Ds N T 1 R O U~~.4 M CO M~1ENi CARDS
C. — . UN UNCQM~IF\J T CA R” t  ‘1
C— UN,M UNrO~l~.iF~j T C A R r t S  N T .4 R0U3t1 M INCLUS IVE
C E NX A X RX  E D T T  CA Pt )  N
C F N , M X A X ~~X E D I T  :i~~os N T-I RUU’~ I 14 INCLUSIVE
C
C SW I T C H T~i AT I”JDICATES ~N)FILF ON R AS E

LOGICA ..*1 END SW
C DEC LA RE ALL 3 T i~~R V A R I A B L E S  T O HE TYPE INTES R

I~ .TE G E~~* 2 N T Y P E , T Y ’ E ( S )
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
INTEGE~~ 2uLu,\:~~,PA GE,LI J!,M~ X .I~J,NER~ S,C MAR (2 ) ,T~dS,NCOL
I~~TE GE~~*2SPt~CE,C~ MMA ,r I (T T ( 1O )
I N T F GE~~*2 ‘4UM ,I

~~~~~~~~~ 
F O L O w 1 N ~ LD~~IC If F’) P T EX T  E D I T  F EA T U R E  ON LY

1pTE (;ERD2 4EW ~~O ( 7 3 )  , L f l L D , 2 O L D , L N E~~,RN~~~, IC3L,JC D~~,<CO L
C~~~

Gs
~~~ PP~~~~E O J N G  LD’~IC rS ~~~~ 1~~X T ED IT  FEAT J R E ONLy ** * * ** * *ø*e*

c DA TA INITIA L I7ATION
DATA S~~4CE/1~ /,C A/ 1H,/,ME 1)/1.4N ,1RE ,1~4D,HI,1~~T,I.l /
DATA I”~~IT/ 1HO ,1N1 ,1-42,1 ,1~~4,1.45,1.4c,1rf7,1 ,1-4 c~/
D A T A  0_Ole’, NEW/ U I ,  N~~p.~S / O / , P A 3 E/ O /
DATA LTNE/50/.’IA XL IN /cO /
DA T A  N Ty P E/ 5 / , rY ~~~/H.,1+-,1NC, 1.40, 1HF/,EN)Sf~/.FALSE. /

C FOR’4A1 FOR BAS E A N) INSERT T~ TEST
1000 FOR’~AT (72A 1,4XsI ’+)

c FORMAT FO~ T EST
2ó00 FflRMAT (72A1 ,?14 )

• c FORMAT FOR CMNO
SOUD FORMA T (BOA1 )

C - 
FOR~4 A T  FO R T I T L E

6ooI Ffl~ MA T(1H1, 72A 1 . 4 X , 4 N P A ( ~~~, r4’)
C FORMAT FOR CD~ Y ACTI 1’~ (TY2E — , C, U, OR E)
6on2 F~)RMAT (IX ,A1 .1X , T?A 1,p 14 ,1x ,A1 )

C FO~~’1A T FOR C’4~J) O~~~D A N D I NS c R T
6oq ~3 FOR~AAT( 1X,A 1, IX, 7?.~1,4X, 14 , 1 X,4 1 )

C ER RO R ‘~1ESS AGE FO R . I AT S
61 (~1 M A T ( ~~H E ~~R $~,I4,1X , 1 R ( 1 - 4 *~~,2 O M I NV A L I D  EDIT TY p ( .  . 3 6 ( 1 4 ’ ) )
61(2 FnRMAT t C ~M ERR N, I 4 ,1X ,1P( I~1*), 26~.i CO M”A P’JD OUT OF sEQUENCE. ‘• 1 ~O (1~~’))

Figure 2.1 FIrst Part of an Edit Command Deck to Create ~i Base Module
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C.... MFI)IT VE RSION TWO MEr IT V C RS I C N  TWO MEDIT VERSION TWO PAGE 1

• C.... ~FflI T V ERS ION T NO ~E D IT  v ER S IC N T W O  MEDIT  VERSION T W O  1 •
• C.. — UNIT ISAO,F EWVIRO :’J~ ENT TYPE 2 .
• C.— . BA SE (S O~~~CL 10 3E FOI l ED)  F( ~~O) TA PE IN 3
• C ? T EST (PFS IJ [ T OF F~~I T T ’ .c 

~ A S E )  F ( R O )  T4 °E OUT ‘4

• C S C”~- ’ 1) ( F P T T  - C ~
]
~~~i~NO EA~ I)S) F ( R O )  CA PC IN 5

• C.... E LTST ( Q c S L L T S  Uf Efl IT I F A ( W 5 )  PPI~~T 6
• C..— F IR ST C~ JO OAPD I~ t S L D  A~ -~ T I T L E  i •
• c.— . 

• PPT ~~T F D  A T  tn~ c..~ 
p
~~w OF 1ST) 8

• C— F1~~ST T~~
) COl t ’W N ~ CF FI RST O.~~”C C A 4 ~t) J [T F J \ T T F Y  ED IT CC MMA ND S 9 •

• c ~~~ r~~ n CnPO NOT A V,~LII) EO TT Cflr 4~4AND IS I~~SF~ TEO IN TEST 10 •
• C.... T4-IPf) COLI 1JV14 OF F A C ~ E~~IT C~~~MAN’) CA~<D IS TYPE Ii •
• C..— VAI Ir~ ED IT TYPEc fJ~~F— 12
• C.— . Ir~i~ F~ T AF TER CAPO NUMBER N 13 •
• C— —N DELETE Cin~ U N. 14 +

• C —N ,~ DElETE CA~ CS N T~ ROU(~ B IN.CLUSIVE 15
4 C.... CN ~~~~ CARE A CO!~M FN J CA~~) 16
• C..- CN,M ~A <E CIJRLS N TBR000H ~4 CCM ”EN.T CA RDS 17 .
• C.— . UN LINCO~~IE NT CAJd) N 4

• C— UN. A tJNrrJ P
~MENT C A R D S  N. TH~ OUGH P~ INCLUSIVE 19 •

• C ENXAXR X EDIT CARL ~ 20 •
C EN.’~xA x cJ x EDIT CARES ~ TBRCIIGH H IN.CLUSIVE 21

22 .
• C S~ TTcH T~~AT IrJ)ICATES EN.1)FII.r or~ BASE 23
• LOE ,YCA L *l FNflS~’ 24
• C flEd ~RE A LL OTHrI? V ARIA ~ LE S TO PE TY PE I N TEGE R 25 •
• INTFGF~~*2N.T V I~F . T Y R F ( c )  5 26 •

I P ~TF (F ~~*2C Ar 
) (7P) . T I T L F ( 7 ~~) .JI i)C f l ( 7 ? )  ,‘iLD( 6 )  27 +

• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 28 4

• 1NTFr ~FA .7 S P A r.r , c r~~’A . r 1 r I 1 ( 1 O )  29 .
• IN.1FGF~~’2 Nt .! 30 •
• ~~~~~~~~~ FflI I.t~~ I~~. C O I C  i~ F~ N I E X T  EDIT FEATURE C”LY 31 •
• IN.Tri.F1~*? ~Jr - -cn (73).Int r, koLIJ. LN.r~~,RNF .J,!coL,Jcc L,~~rOL 32
• C0e*o *4~*o P . ? F C E E D T - J C ,  l ( R3 IC IS F C ’ . 4  FE AT EDIT FEATURE ON.l v ************ 33
4 C D A T A  1.~~T 1A ~ I7ATIO N 34 •
• DAT A cp A r E / 1 ~~ / . C OM P~A / 1 - . / ,  / I .1I-IE,IHD,1111,1IIT,1I-I / 35
• DA T A  I) 1ç , T T / I l~~, 1 h 1 , 1S ~2 . 1 F 1 3 , 1 I l 4 , 1 4 C . ,1H~), 1H7, 1t1P ,1Hg/ 36 .
• OA TA (~~f)/ O/. .s/O/ ,~-~~~ P 5 / U/ , PA ,,F / 1/
• DATA L IN .F /5 ’ 1/ ,N ’AX t  T~- - /~~ L, 38 +
• t)ATA p Ty2€/L/.TyRF /1l~

, .I__ ,1~4C,1 H~~,1HE/,E NDc~ ,.F ALSF./ 39•
• C FC’.~~AT F 1~-~ PA SS A r o  IN.5 J~T TO TEST 40 .
• 1000 FO PMAT (77Al,~.~~,T ~,) 41 •
• C ~OP~’A T F’~~ T E S T  42 .

2000 F O P M A T (F 2 A I . ,’14) 43
• C FCP~- .~l F(I~ CMND 64 4
• Soon F O P V A T ( N O A 1 )  4

• C F0~~-~~T F u R  T I T l E LI~’E 46 •
• 6001 FO~~~A T ( , 77A 1. L.X,~~~~u~ E .I’4/) 47
• C FOPr’~ T F~~)k CODY ~rr ~~)N. (T YPE — . C. U~ OP F) 48 4
• 600? F O N M A T ( 1 x , A 1 , 1 * . 7 ? A l , ? I 4 , 1 X , A 1 )  4 9 .
• C FOP’~~T FOR C~ PI) C ARC AN C INSF~~T 50

Figure 2.2 First Page of MEDIT Output When Base Module Is Created
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FISURE 2.3 — JOH CONTROL TO CREATE A BASE MODULE

PART 1 — AT USA AVSC 3-~. ST. LOUIS

//MV 4LTD JOB (1TO1,M999), $VALI ) j03 CARD’
/*SETIJD DMSENN

~~~~~ rXEC MEDITFLG
//EDIT.TEST OD D I S P~~(NEW ,KEEP),OcN=YOUR.SOJRCE .BASC1,
/ /  J T ~ 2314,V 0L=SER~ ,MSENN
//EDIT.SY SI N ~~

I..

SOJRCC DECK

/0 —

//FORT.SYSLIN DO DIS~ = (NEW,KEE P),OSN~ YOUR .BINARY .qASE1 ,
/,
II JN1T 2314,SPACE (TRK, (1,1) ,RLSE) TO SAVE BI NARY
//GO.SYSIN DO *

S C .

D A TA
I..

/0

• -- A V A T L A8 LE  PROCS—
MED IT — FOR :4E)IT ONLY
MEDI TA~ MEDIT AS, MEDI TA L, ME)ITALG — FOR ASS EMBLER—B
MEOI IF , MEOITF3, MEflI T~ L, ME)I yFLC , — FOR FOR TRAPug— G
MFDIT’4 e ‘4EDITIIL, MErJIT-ILS — FOp ~ORTR&N— 4
MEOIT~~, MEDITP3, MErJIT3L, ME)ITRLG — FOR PL/I
MEDITWAT — FOR W A T P I V

st’~ c Ix B MEANS LOA D—A N D— GO
SU~ c-Ix L MEA N S LI NK—E DIT
SU~ FIX LB MEAN S LINK— EDIT AN D 30

NOTE — PROCS AUT OMATIC A LLY USE RDDMAN CAL COMP LIBRA RY.

PA RT ~ — AT USAMSSA (PENTAGON )

//ZXN AM ERO J0t3 (2401,1Z07,1,20,909,1,1,P),
/1 ‘ IM VALID JTH CAR D (l’ ,CLASç~ 3/*ROUT? XEQ CAA— P IA
I/NE W ~XEC MEDITF LS
//EDIT .TEST DO DISP (NEW,KFEP ),DSN=YOUR .SOJRCE .BASE1,
1/ jM1T 3330,VDL SFR JSAAWC
//EDIT .SYSIN DO *

C ..

SOU RCE DECK
C. .

/0  -

//FORT .SYSLI N OD 0ISs (NEW, KEEP) ,OSN~ Y O U R .3INARy .BASE1,
/ /
// JN11 3330,SDACEA(TRK,( 1,1) ,RLSE) ——— TO SAVE BINARY
//GO.SYSI N 00 *

C . .

DATA
C. .

/0
//MARS~~A TA DO REC ORD= 7S0001— 76

AVAILA B LE PROCS SAME AS Al AVSCOM.

Figure 2.3 Job Control to Create a Base Module
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FIGURE 2.3 — JOB CONTROL TO CREATE A BA SE MODULE (CONT)
- 

P A R T  3 — A T h OPKINS CA RL)

//&AW C X X X X  JOB (6~~O1xxxx,c,tJ,N),,v4LIr) JOB CARD ’
I/NEW EXEC MEOIT~ LU
//EOIT .TEST )D O I S P = ( N E ~’ ,cA T L G) , O S N = A ~. W C.Y3 UR . SOJRC E . B a S E 1 ,
II JNIT 3330,VOL SFR~ JSAA W C
//EOIT ,SYSIN DO *

S C .

S O J R C E  DECK
5 , .

‘I
//FQRT .SYSLIN ~D DISD (NEW ,C 4TLG),DSN~ AAW C. yOUp ,3TNAR y .845E1,
//
/1 jNIT~~~33O,SPACE (TRK,(1,1) ,RLSE) — —— TO SAVE BINARY
//GO .SYSIN 00 *...

D A T A

/0

AVAIL A BLE PROCS SAME AS AT AVSCOM.

Figure 2.3 Job Control to Create a Base Module (cont)
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3.0 CHANGING AND TESTING

Once a base module has been created , changes to it may be required.

The program MEDIT can be used to make these changes and produce an updated
or test version of the module. This test module should be used to compile

and test the changes.

The MEDIT commands to make changes to the base module are:

a. ..-I-n to insert cards after card n

b. ..—n ,m to delete cards n through in inclusive

c. ..—n same as ..—n,n

d. - .Cn,m to place a ‘C’ in column 1 of cards n

through in inclusive

e. ..Cn same as ..Cn,n

f. . .Un,m to place a space in column 1 of cards

n through in inclusive

g. . .Un Same as ..Un,n

h. ..En,m old~new 
to edit test on cards n through in inclusive

(See below)

i. ..En old new same as ..En ,n old new~
Any card that is not an MEDIT command is treated as a card to be inserted.

All card numbers refer to the sequence numbers in the base module and

must appear in numerical order. Cards may be inserted in place of deleted

cards by coding the appropriate - .— card followed by the card(s) to be

inserted . Cards can be inserted before the first card in the deck by

placing them immediately a f ter  a . .+0 card at the beginning of the edit

command deck. A sample to illustrate all this is given in Figure 3.1.
MEDIT output from an update run is shown in Figure 3.2.

A short summary of the logic of MEDIT will serve as a detailed

description of the various MEDIT commands. In the main loop of MEDIT,

an input card is read. If this card is not an MEDIT command (columns 1

and 2 are tested), then this card is written to the test module. If

the input card is an MEDIT command, then the appropriate action is taken

as follows.

If the inpu t card is an”insert ” conuuand ( . . +n) ,  then the base module

is copied to the test module with the base module card numbered n being

the last card copied. In conjunction with the treatment of non—MEDIT
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CONVERT ME I1IT VF’~ V - i  ? IC C O C — A 0 0 0  SCOPE
PPOC’RAM r~I T ( f ~Ac F , T F c T . T I~.PUT ,O~.Tph, T ,

1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. —?4 -

O(. TC~~[ F_ UiSw
..F.~~~.3? ! T h ’~T Er-FC~* 2 ( T ~~TFGF- R !
• . 3’fl SO 55 t
•~~ .3c)

• C
.

~‘F~~D C c .cfl~~q~ (~~t,ln
TF( FflF(S).~~- .O) (.0 TO 9TI h~

.

100 c?F1~r (c ,sOnn y CHr~O
I F  (FOP (5 )  ~~~~~ .0)  no To D00

•
uE~ 1) C l ,l000) OL 1) Cfl , OIj)
T F ( F~~ P ( 1  ) .~~L . O)  ( 0 TO 1~~2

4C 1 i~~~~fl ( 1  . 1 0 0 0  CLI)CD,Oh _ l)
IF (FoP ( 1 )  .FC .O)  (R~ ro 400

- ; Figure 3.1 Sample Edit Command Deck
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..M~ UIT C(INVFPT PFI ) TT vFl~S ICN 2 TI Cl)C— (R)OO SCOPE PA GE 1

5 . 4 0  CO e 4vE ET ’- F nIT V F O~ IC~’ 2 TI’ C DC — ~~O O0 SC OPE
• PROr,RA’- ,‘( lI T C0A S F,l~~~T , I-.PLT.Dl TDt)1. 1 4

• 1 T A PE JASF ,TA1’1 ?~~tEc I,T 5=IP,P~ T,TAPEl~~OLTPUT) 2 •

— I ()( T (A I  *1 F” J J S , -j  24 25 —
+ I (TC,T C’AI F~s’tV~ . 26 •
• •F ?‘~ . 3 ?  T N . T I ( , r k *2  I IP’T FG~ P I

E p~ TrnF R 1yPT.~.T Y P F ( r: ) - 
~6 ?8 F

E 1N.1Pc,E’~ r~- - t ” ( 7 ~’) .TI1L (7?) .L(CCO(7?) ~~f (~ (f ~) 27 29 F
F IN.T rGc~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 28 30 ~F I~!1cG~ P -~Cr .r c u . ~i A , t ~ T (~T H IL)  ?9 31 F
F T N.T PG PR i~i’ J . . T  30 3? F
F 101 . 1 C . T  I (‘~~T C  ~~ 

E ’ uR T L X T  F L I T  FEAT U~~E Cu’J LY ***~~ *4 4 I* *** *  3) 33 F
F IN’TFGF~ \FN.CO(73) .1 01 ~ . .WiC, I  ~~~~~~~~~~~~~~~~~~~~~~~~~ 32 34 F

‘fl ISO ! ~5!
F DAT A II /5~$/ . ’-1A XL T~”/S~~/ 38 lAO F

• . + ~iR
•C 42+

• — PFA O ( S , 5 0 ( j 0 , F ? )= 9 0 0 )  C~~N.P 65 67 —
• 6~f A 1 ’ (~~ , N O0 J ) )  C N n  68 •

• TF(E OF (S1.’IF.o) GO TO QOD 69 •

— IflI~ P lAn I c . c oj ~).r - u= Dnn)  ‘ “ ~~~‘ 88 91 —
• I 00 PF Al ’ (5 ~~~~~~~~~~ ) (‘~~‘- - u )  92 •

• T E ( P O F ( 5 I . -~ F . f l )  G(~ TO Q1’~ 93 •

— WFAfl(l,1O ,F~- z19?) rl CCL,CL (~ ~~~ 25? —
+ R E A l ’  ( 1  , I (t~ t~ I (1.0(0.01 r 253 •
• TF (ror (fl. r.1) •‘,O TO 1S~ PS’. •

— 4 0)  P F A O ( l , l r l O D . J L 1 3 = 4 0 ? )  O I .CCo.C LI )  283 288 —— GO TO 401’ 284 288 —
4 40 1 P FA O ( )  . l nO~~ fl~ DCO.f l i .D ?~~9 +
• IF(’-’O~ (11 .I~~~.flI  CR) It T 600 290 •

~O FPRO~~S FN.C01JN.TL~ F). t-J ORM~~h Ft -~~ 10 M E o T T .

Figure 3.2 MEDIT Output from Sample Edit Command Deck
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commands, this will cause cards to be inserted in the appropriate position

in the test module.

If the input card has any of the other forms (..—n or ..—n,m or

•.Cn or ..Cn ,m or ..Un or •.Un,m or ..En or •.En,a), then the base module

is copied to the test module with the base module card numbered n—i being

the last card copied . This positions both the base and test modules for

the appropriate action.

If the input card is a”delete”command (..—n or ..—n,ui), then the

base module is read until the appropriate base module card numbered in

has been read. Since these cards are not copied to the test module, they
are deleted from the test module. In conjunction with the treatment of

non—MEDIT commands, this can be used to insert cards in place of the

deleted cards.

If the input card is a “comment” conunand (..Cn or ..Cn,m), then the

base module is copied to the test module with the character C replacing

the first column of each card . This converts each of the cards to a

FORTRAN comment card in the test module.

If the input card is an “uncoinment” command (..Un or ..Un,m), then

the base module is copied to the test module with the blank character
replacing the first column of each card. This converts each of the cards

to a FORTRAN statement in the test module. The “unconunent” command should

be used only on cards that have been “commented” when the base module

was created.

If the input card is an “adit text” command (..En or ..En,m), then

the first character after the line number on the input card is used as

a character string delimiter to determine the “old string” and “new string”

on the input card . In the example “edit text” coninand:

..E54,59~ThIS!THOSE

The exclamation point (!) is the delimiter, the “old string” is the

characters THIS and the “new string” is the characters THOSE. Any character

except a comma may be used as a delimiter. The delimiter cannot be used

in either the “old string” or the “new string.”

The basic operation of the “edit text” operation is to copy cards

from the base module to the test module. However, before each card is

copied , it is searched for occurances of the “old string.” Every occurance

3—4 

-~~~~“~~~~ --- 
-~~~~~~~~~~~~~ • - 5



- 
~~~~~~~~~~~~ ~iu~~ ~~~~~~~~~~~~~~ 

- 5-—— - - - ---~~~ - -

of the “old string” is replaced by the “new string” before the card is

copied . Thus, in the example “edit text ” command , every occurance of
the characters THIS on cards 54 through 59 will be replaced by the
characters THOS E in the test module .

Making changes to a base module and testing these changes proceeds

as follows:

a. An edit command deck is used to make changes to the base module

producing a test module. Any old binary decks for this module should be

purged.

b. This test module is compiled and tested. The resulting binary

deck may be saved but the test module is not.

c. If this test module is still not correct, additional changes

are added to the edit command deck and the process repeated from step

a. above.

Note that the test module is not saved, only the compiled version

of the test module. Any new changes will be made to the base module so

that the edit command deck will serve as a detailed record of every

change. Returning to the base module for every change also prevents a

proliferation of versions of the program and the attendant confusion and

waste of computer storage (disk or tape),

The test module which is produced by a MEDIT run has two sets of

sequence numbers . One set, in columns 77 — 80, are sequential starting

with 1. The other set , in columns 73 — 76, are copied from the base

module. For cards that have been inserted , columns 73 — 76 are blank.

This set of sequence numbers are copied from the base module to facilitate

making additional changes since all edit commands refer to the sequence

numbers in the base module The listing of the test module can be used

to locate additional changes to the base module and the corresponding

edit command cards placed appropriately in the edit command deck.

The various parts of Figure 3.3 show the job control to make changes

• 
~o a library at each installation where MEDIT has been implemented. Please

note that the module of the changed source is not saved. These changes

should be made for every test run until a new base module is created

(Chapter 4). ~ ~~~ bas~ module should ~~~ ~~ created until ~1J~ ~otentia1
changes have been proven correct.
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?IGU#E 3.3 — JOB C0NT~ 3L TO EDIT A MODULE

PART I — AT USA AVSCOM , ST. LOUIS

//MV ALIQ JOB (1T01, t-~999),’A VALID JOB CARD’
//EDIT EXEC MEOTTFLG
//EDTT.t-4ASE OD O1S~ =OL),r~SM YOtJR.SOURCE .BASEI5
1/ UN IT*2314, V OL=S E~~~flMSE ’1N
/ / E DT T iS Y S X N C)) *

TITLE CA RD — APPEA R S AT TOP OF EVE Ry PAGE...
ED IT COM ’IANO DECK
a S S  -

/0
//EOTT .PURGE 0) DIsp= t~On,OELE’rE),DSN=YO JP.BI’~1ARY .PasE1,
/1 UN I T~ 2314,VOL SE~~~ MSE~1N —— c 10 PURGE OLD B I N A R Y
//FO~T.SYSL1M DO DISD=(MEW ,IcEED),DS’4=YOUR.BINA~ y .BASE1 ,
//
// SPACE (TRK, (1 ,t),RL SE) — — TO SAVE B I N A R Y
//GO .SYS IN 03 *

~aTA

/0

PROCS SA ME AS AT AVSC DM . PROCS LISTED IN FIG . 2.3.

• PA RT 2 — A T USAM SSA (PENT ~~SO~4)

/~ ZX~J4MERO JOB (2401,17(17,1,?D,999,I,1,P1.
— ii ‘18 VALI D JO~ CA~ O U’,CL ASS~ O

/*ROJTE XEQ CAA PUA
//EDTT EXEC MEDIIFLG
//EDTT.PASE DO DIS~~ OL).DSN AAWC.YOUR.SOJRCE .9ASE1
//EDTI.SYSIN 0)..~ 0 TITLE CARD — APPEARS AT TOP OF EVERY PA3E

• 1

EDIT COMMA ’40 DECK

/.
//EDTT.P URGE 0) DS aA~ r,YOUR.qP1ARY .BA5E1,
// OISP~~(MO),OELrTF) — —— TO DEI.ETE OLD BINARY
//FO~ T . SY S L I N  )r~ DISP (NFW,CAT LG),DSM AAP~C.YOlJ R.BIMARY.B&SE1,1/ ~~~~~~~~~~~~~~~~~~~~~~~~~~
// SPA CE (T~~K , (1,1) ,PLSE) — — TO SAVE BINARY

- •  //GO.SYSIN DO
• .• I  -

DA TA

/0

PRV)CS SAM E AS AT *VSC OM . PROCS LISTED IN FIG. 2.3 .

Figure 3.3 Job Control to Edit a Module
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n O I RE ~.3 
— JOB CONTROL TO EDIT A MODULE (CONT)

PART ~ — AT HOPKINS (APL )

//AA~iCNA ME JOB (6401,US!R,C,IJ,N), ’V AL ID JOB CARD ’
I/EDIT EXEC ME)ITFLG
//EDTT.BASE DO DISP~ OL),DSN AA WC.YOLIR .SOURCE.BASE1
//EDTT.SYSIN 0)..•O • TITLE CARD — A PPEARS AT TOP OF EVERY PAGE

S ..

EDIT C O M M A N D  DECK

/0

I/EDT T. PURGE )rI DSN=AAW C .YO JR.BI NARY.HASE1,
/ /  DISP= (OL),OELFTE) _ —— TO PJPGF OLD B INARY
//FO~ T.SYSLI N 30 DISD= (~I rW ,CAT L3),DS AAk~C.YOU~ .BIN ARY .BASE1,
// UN1T 3330,VO L=SER=USAAW C ,
II SPACE (T~~~,(1,1),PLSE) 

— _ — TO SAVE BINARY
//GO.SYSIN DO *

DA TA -

5 •,

/0

PRflCS SAME AS AT A VSC D M . PROCS L TSTED IN FIG. 2.3.

Figure 3.3 Job Control to Edit a Module (cont)
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4.0 CREATING A NEW BASE MODULE

After changes have been tested and proven, these changes can be made

permanent by creating a base module that reflects all these changes. This

is accomplished by changing the job control to save the test module and

using the same MEDIT command deck that resulted in the proven test module.

The changes to the old base module are transferred to the new base

module when the test module is saved. The new base module is renumbered

with the new sequence numbers in columns 77 — 80.

The cost of an edit and compile run is determined by the length of

the base module and not by the number of changes being made. Therefore,

the creation of a new base module should be avoided whenever possible.

The time to create a new base module is either:

a. When production runs of the test version are nearly completed

and the user is very sure that no additional changes will be required ;

or
b . When the edit conunand deck exceeds 1000 cards , approximately

one—half a box of cards.

When a new base module is created , the listing and binary (compiled)

deck should also be kept as a reference for as long as this base module

is kept. Af ter  the new base module has been successfully created and

compiled, the old base module should be purged together with its listing

and binary (compiled) deck.

The various parts of Figure 4.1 give the job control for updating a

library at the various installations where MEDIT has been implemented.
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rISURE 4 .1  — JOB CONTROL TO UPDATE BAS E ‘4CDULE.

PART ~ 
— AT USA AVSCOM , ST. LOUIS

//P4V4LIL) JOB (1TO1,M999), ’4 VA LID JOB CARD’
/•SETUP DMSENN
//EDIT EXEC ME)TTFLCI
//EDIT.TEST 00 DISD (NEW ,KEEP),3SN~ YQUR .SOURCE .RASE2,
// UNIT 2314,VUL=SER OMSENN ,S~ ACF= (TRK, (1,1).RLSE)
//EDTT.BASE DO D I S~~ OL),OSM=YOUR .SOURCE .BASE1,II UN I T~ 2314,VOL=SF~ =0MSE MN
//EOIT.SYSIN 0) *

TITLE CARD — APPEARS AT TOP OF EVERY PAGE
.11

EDIT COMMAND DECK

/0
//EDTT.PURGE 0) OISP (MO ~),DELETE),DSN YOUR .B !MA PY .BASE1,
// UNIT 2314,VOL=SE DMSt~1N —— ~~ TO PURGE OLD BINARY
//FORT.SYSLIN DO OISP~~(NEW ,KEEp ),DSN=YOUR.BINARy.BASE2,
// UNIT 231~~,VOL=SE~~ DMS~ NN ,
// SPACE= (TR K, (1,1),PLSE ) — — 10 SAVE BINARY
//GO.SYSIN 00 *

.S I

DATA
S..

/0

PRnCS SAME AS AT AVSCO~t. P~OCS LISTED IN FiG. 2.3 .

PART 2 — AT USAMSSA (PENTAGO ~ )

//ZXNAMERO JOB (2401.IZOT,1,20 ,999,1,I,P),
// ‘li i VALI ) .J03 CA~ O US ,CL~ SS~ O
/*RQjTE XEQ CA A—R A
//EDIT EXEC ME)ITFLG
//EDIT.TEST DO DIS~ = (N~ W,CATL3),)SN:44WC.YOUR.SOURCE .BASE2,
/, UNIT= 333O ,VOL~ SER=I,SaA~ C,S~ ACr~~(TRc ,C1,I),RLSE)
I/EDT T.BASE DO DI SP=OLD,OSN=AAWC . YOUR. SOIJRCE .BASE1
//Ef)TT.SYSIN 0) *

TITLE CARD — APPEARS AT TOP OF EVERY PAGE
S . .

EDIT COMMA-MD DECK
S..

/0 
-

,/EDTT.PURGE 0) DS~~ 4A~ C.YOUR.qI’14RY .BASE1,
Ii DISP (MO),DELETE) ~~— — TO DELETE OLD BINARY
//FORT.SYSLIN )r~ DI S P~~(N !w,CaTLG),DsN*Aa~ C.yO jR.BINARy .BAsE2 ,
II UNjT 333O,VOL 5ER=IJSA4~ C,
// SPACE~~(T~ K,(1,1),RLSE) 

— — TO SAVE B I N A R Y
//GOSSYSIN 00 *

. 5.

DA TA
S . .

I.

PRnCS SA ME AS AT &V SC DM, PROCS L ISTED IN FIG. 2.3 .

Figure 4 .1 Job Control to Updste Base Module
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FIGURE 4.1 — JOB CONTROL TO UPDATE BASE MODULE CCONT).

PART 3 — AT HOPKINS (APL)

//A A~ CN AME JOB (64O1,USFR,CsJ,~
,),’V4LID JOB CAR D’

//EDIT FXEC ME )ITFLG
/,EOIT.TEST 00 D I S ~~=( N !W , C A T LG ) , ) S N= A A W C , YOU R .SOJ RCE ,BA S E 2 ,
II UNIT= 3330,V0L Sr~ =uSA A~ C,S~ Acr = (T~ K,(1,1),RLSE)
//EOTT.BASE GD DISP 0L),DS~4 AAwC .YOU~ .SOURCE.BASE1
//EDTT.SYSI N 0) *
•5~~0 TITLE CARD — ADPEARS AT TOP ~F EVERY PA GE

• S S

E D I T  COMMA N D DErK

/0

//E 1T.PURGE )~ DSP~I=A 4WC .YOJ~ .3INA RY.HAS E1 ,
II DISP (OL),)EL~ TE, ~~—— TO PJRS! OLD ~IWA ~~Y
//FO~ T . 5 Y S L J N  DO D IS P= ( N~ W , C A T i 3 ) , O S N = A A i ~C .YOUR .B INA RY.BA S E2 ,
// UNIT=333 0 ,V O L S ER = US4A ~ C.
II SPACE= (T~~(,(1,1), PLSE) 

— — — TO SAVI BINARY
//GO,SYSIN~ 00 *

DATA
. .S

H /0

PROCS SAME AS AT AV SCOM , PROCS LISTED IN FIG. 2.3.

Figure 4.1 Job Control to Update Base Module (cont)
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A.O APPENDIX — LISTING OF THE MEDIT PROGRAM
NOTE: This is a listing of the CDC—6000 version of MEDIT. This source
w~s the result of the editing described in Figures 34 and 3~ 2 ,

4 -

Si

‘I
C

Si

C~~~ — ~~~ftJin 4 In’C P 4 4 e .I4 ’I 4 In C P  4~~~ ~~ . 5- J i n  41h C 1 4  ~~ C . - f t i n  4 Ill C P C  ~ O..N’~~4 1114 P-
C in 3 4 4 4 9 4 3 4 4 4  lIl a,

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ In U. r, 4 111 C P - C O -  o — n~~~~~~~~~~~~C C — R a i n 4
C ~~~l~. IllA f t h c C f l a h l i n i n i n  4 3 4 4 4 4 4 4 4 4 1 VI V1 IfII1I

. 5
S ~. S

z~~~z 0 5 .
.— c .-. z~~ . . —o 4 U~ . S S —

ala 5 0 S —
. — f t o 0 a —  3 .1 -  - S * I).-._4 a 0 . S S — .
Z~~~.- ’a~~ 

5.42 5 5 —ui
in 0 -. l.a .J S S• — — — e . a % in a
. V I? ..0 0 — U
in a ui o l.a l.a 5 lfl 2 .4 I
• u_ I  — •._.— —: • o — .a

5 ,— 3 ’ 2 — ~~~— s ~ a la  — U .4 Ii VI U •~ . U, u_i
— C c a a  ,- I.a a, U, U ~ a — ~~~)- 1- C a

a ~~~~~~~~~~~ f t V l ,- 1 5-- 4 — V 1 a - . a  3 2  4
5’ 2 .4 Z — (5- 0 — _l .1 Z — l., 5- t..
ft. 0Il. la l.. ft. ~~~t- 5 -~ ‘a a . C o o  - . . — 0

~~ t . IZ  VI Z 2, 1 .4 —  014 — e  ~. l.a 5-
e lla. V, la. l,l ~~~ 2 ~~~C C U Z 5-I I f t  3 1  1
S .-. 0~~ ao  r 3 —  l.a -~~ - - - -  a e .~C .J — ct a a C 44 0 — IL (V _a a . . o o ~ . a
V — C a D  44 l.a C C  ~~ C5-  Cl’. Z
a, c~ Cu I C ~ C C 3. 1 3. c a I., 3. — I — (a C £ I Is. • C
*1  V5 O l i C U  a C I —  ~ lI~ 4’ c -l J  C 1 4  • 0 —

— I— 0 44. 4 3. .4 .4 2 2, 1 • C 4 a.J — ‘ ad • . .4 4
Is~~~~ U5 ~~~~~~~~~~~~~ Z 01. 13 13 C 1111 l., I l. -O l.a 1- • 41

1~ £ — a -a 4.4 0 4 a )~ 4 .4 si — -C l.11 S £ .3. VI U I 3.
1.- O C a  .-0~~~~— I - 4’0lJ 4 0 3 1 0  Z 0 Z -~  l.a 30
0Q  L t d — — D C  a a 1—0 2 3  a o 55. 1., . — a c  . • %  • 1. • — ..u
s ty’ .,-u ,— .- I -  C C T  P r C 5 - - ’ .  2 .1., 7 LI% 0
I’ — IV 1 0 5 - 1 J  5-. C U 3 — c Ca — 1.a  lit 3 1 L ’~ 4. 0 Is. — £ S
0 5 4 .  I u — O . . J* a  C U  2 * 3 . 2  .a O r  4 .C~~~~~~~ ’II., — lit Ill .’. 0 €

C. 0 1 — Is. 4 45- 4 C C C VS U I’ C ii % -0  • a, — iS C 0. III
• 1. Is. * I., I t > V- 1- I & O CZ  0 0 2  I. 4’. C _  ~( J ki 0 - 7 *  0 — ..b ”~’ —

0. 5- Ci C UC  a. I, ci — p. 44 a sJ) q, C a _, .  • -- c. a. a ~ ci % — C 5- — —
0~~~~ 5.1. 2 ‘-..‘.O I . C C t O l — *- - 0 C  2’ 1 0 1 0  4 — 0  . Is. 4 — - C —  5 5
s_ C .  0 U V I C 4 . 1 . ,~~ .W  dUlJ,2 47 .c C t g (Z U. 4 • �~~~~ 5 • •~~~ • US — C a .  • 1.1
A • ‘ a  . c,- i..c c ce . . i .j cd  — — - ~~~c C  ‘. rc  I 4 • s C 4
.-. l. a UP- _i t h  u. > t  I I” W a J U U t 4 U U  (5- 4 ‘4 ,&J 5- 0,4 1.. ~~S ’  C — 54 1.1 0 •
.a, a _ l — 0 0 0, o lJ a t l -P- I 1.4 C 7 - 2” .  4 . •  3 — l i 4 ’... Z~~3 ..’40 - 1 - C C

P - a  JJ..I JI ci 4 5 -  r i J .i ai ii ,. J (4 .’- — .4 041 4 E4 I • a
V• l-. C t 0 4 M V’ 4 . C UI _ l _ I Y’ . U U’ , ’  L_ i ~~~ 4t _J - . f l ’. f5. X W .  C 4 3 . 0 5 - 1 44 1
W S O  V’ l . J V 3  i .’ .‘.J l i : CC , CC  C’ 1’- .. o — o  4 1 l .  ‘.1 4 4. 4 •C  2
5.l5 . *  — 3 . — —  ~ 2 5 V S  0 3 t 2 2 l i~~., — .. a C 4 - ,. . ( a l~~4 — . 2 C ,-.

A. 4. 1 1&, O C 4 . C ,t’. C l ’ -~~- C C  C i .. - . 5- S  ~~5 - %  ls~ — C •~~~~~~ l_’ C U .~~~~~
~ I s a  ~~, ‘f l  j  1 C 4 1 1 2 1 - C’  ‘ -‘. 5~~% ’ . ” ’. ,J t& Sr _ 4’ -- I - W D. fl ‘‘\ 4 4

5-’ V . C . C U C U 5 - C~~,J C  • q 5 -  I — C i  •1t 4 C ’ - C L 2 5 - ( t  4, 4 4’ .  4
CIJ I. C , c c  I .— • ‘; •~~ P—~~ J _ ’ • — ‘ .~~ 3 5 -’l’ — U  — . 4, - C  . 43 -

CI a • — .41 a 44 J — la 4 a 4! C 1 - .a l— n a c U~~~~~J — . 4 %.  4 3 — • — 4 . S
‘-“ a, th — — z  0.J l- a . .s t • .-. (“ .3 ,-. 01.’~~~~~. “7 . C 3 ’-’ t t c — .’Y — lF
5- LI I~ — C C a C 3 1 4 3 & S C 4’.] ‘‘ a] • 1 Ia 4 - - I S 4 . ‘, 14 4 ‘a c i~j  ¶4 4, ‘.1 • Li — U) -. 3

C . . c -— N C ) t~~~~2 1 2 0 . 1.- LI) I’ •lJ ’ !‘ “•~~~~~ ,Ct 1., .5.. . .‘C ., I’. ’ W Zt
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