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FOREWORD

~UPDATE is a system which makes it possible to modify

programs without handling the entire source deck. UPDATE works

on both FIN and COMPASS decks , however , the exam p les presen ted
here are exclus i vel y FTN. Th i s programmin g no te i s des ig ned
to p rov i de th e CDC 6500 programmer w it h su ffic i en t i ns i ght to

effec ti vel y use the UPDATE system. ..
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1. GENERAL D E S C R I P T I O N

A program deck is submitted to UPDATE prefaced by a *DECK
card which specifies the name by which the deck w ill be known

to UPDATE. The deck may be divided into several sections with

different names by using several *DECK cards . UPDATE , ca l le d

with the N parameter , m akes a PROGRAM LIBRARY (PL) from this

deck. The PL contains a modified copy of the original deck ,

where eac h card has been assigned an identifying name and
sequence num b er . The name i s the one th at app eared on the
las t *DECK car d .

Later , when some changes are to be made to the program ,

a small dec k of UPDATE d i rec ti ves i s assem b le d i nd i ca ti n g th e
modifications to be made . This deck , ca l le d a CORRECTIO N SET ,

specifies where the additions and/or deletions are to be made
by referring to the identifying name s and sequence numbe rs on
the or i g i nal PL. Some d i rec ti ves use d i n CORRECTION SETS are
described later in this wri teup (section III).

To run the program with the modifications , the CORRECTION

SET is submitted to UPDATE , which updates the original pro g ram
library (known in this context as the OLDPL) and puts the
complete version (in a fo rmat suitable for the compiler) onto
a file called COMPILE which may then be compiled and executed.
Th e OLDPL , h owever , is not permanently changed. The CORRECTION
SET should be resubmitted with each run , un til a permanent new
program library (NEWPL) is created.

When the deck of corrections has reached a certain size
or complex i ty , it is possible to have the changes permanently
incorporated into the program library . This is done by calling
UPDATE, as in the initial creation run , with the N option.
This crea tes a new program library on the file NEWPL. This
NEWPL has i ncorpora ted al l the ch anges i n di ca ted by the
CORRECTION SET(s).

— I — 
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Two other features of UPDATE are particula rly useful.

Fir st , along with the particular program , blocks of cards

c a ll e d CONDECKS (because their most obvious use is for FORTRAN

common block declarations) may be defined. These are kept

separate from the rest of the program and subrout ines , but

m ay be inserted as desir ed. So, chan gi n g a common b lock once ,

changes it in every subroutine which uses it.
Second , if given the proper command , UPDATE w i ll serve

up only the subroutines changed. In the case of a standard

program , in which most of th e subroutines are never changed ,

a whole program may be compiled once and the comp il ed vers i on
may be stored along with the card images . Thereafter , onl y
a few subroutines are changed and only those changed are

compi led. Then , with COPYL , the pre-compiled vpr~~on is copte t~
with the new version to form a new program. ~COPYL reco gnizes

the fact that it already has the rev~ised routines , so ‘it skips

the old versions of these routines. The result -- a super
program that used to take three minutes just to compile can
now be run , or at least debugged , as an “instant” job.

This programming note is by no means a complete discussion
of UPDATE. For a description of the many facets of UPDATE not
p resented here , see the UPDATE REFERENCE MANUAL.

2. EXAMPLES OF USAGE

In all of the examples presented here a fictional pro-

g ramm er nam ed HERO is used , who runs programs under job code

FREE. Programmers must substitute their own name and job code

wherever Hero and his job code appear. The W option is used
to force a sequential - ’ P1 even when the P1 goes to tape (see

UPDATE REF MAN). The FIN card always uses the A option , (skip

to EXIT(S) if compilation errors occur). Lastly, all tapes
are UNLOADED or RETURNED as soon as possible. If the EXIT(S)
con trol card does not ex i st the job si m p l y aborts , if the

EXIT(S) card does ex ist control skips to this card and all
con trol cards after EXIT(S) are executed.

- 2 -
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2.1 GENERATIO N OF AN UPDATE PROGRAM LIBRARY ON PUNCH CARDS

Pur pose: To “comp ress ” the size of the deck submitted

to the 6500 card reader.
2.1.1 Sam ple Card Deck For ”Crea ti on Run ”

FREE ] ,T2O ,S7.HERO
UPDATE(N~ PUNCHB ,W)
FTN( I=COMP ILE ,A)
LGO.
EXIT(S)

7/8/9
*DECK EMBRYO

PROGRAM EMBRYO (INPUT , OUTPUT)
END

*DECK BIRDS
SUBROUTINE BIRDS (I ,J), RET URNS (N,M)
END

*DECK BEES
FUNCTION BEES (K)
END

7/ 8/ 9
DATA

6/ 7/ 8/ 9

The program library (NEWP ~.) is written on the PIJNCH B fi le

and punched. The FIN lists the cards and their assoc iated
UPDATE indentifiers.

2.1.2 Runn ing From Punched Output

FREE2 ,T30 ,S7.HERO
COPYBR( INP UT ,OLDPL)
UPDATE(F ,W)
FTN(I~ COMP ILE ,A)
LGO.
EXIT(S) -‘

7/ 8/ 9

- 3 -  _1
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UPDATE DECK (PRODUCED IN 2 .1.1)

7/8/9
CORRECTION SET

7/ 8/ 9
DATA

6/ 7/ 8/ 9

NOTE : if n o correct i ons are req u i red , si m p l y use TWO
7/8/9 cards (i.e., a blank record). In other words , keep the
same number of 7/8/9 cards present in the deck.

2.2 GENERATION OF AN UPDATE PROGRAM L IBRARY ON TAPE

H Purpose: To allow the programmer to submit a deck con-
taining only the corrections and DATA cards , as the program
itself is on tape.

2.2.1 Sample Card Deck For Generation Of UPDATE P1
On Tape

FREE 3 ,T34 ,TU 1 ,S7.HERO
REQUEST NEW PL ,HI ,VSN=74321. RING IN
UPDATE( N ,W ,F)
UNLOAD(NEWPL)
FTN (I=COM PILE ,A)
REQUEST TAPE 1 ,HY ,VSN=7 5402. RING IN 800 BPI
LGO .
EXIT(S)
7/8/9

(SOURCE DECK AND ASSOCIATED *DECK CARDS
AS IN 2.1.1)

7/ 8/ 9
DAT A -

6/ 7/ 8/ 9

Ii

- 4 -
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I
2.2.2 Sampl e Card Deck For Creation Of NEWPL From

Cards In 2.1.2

FREE4 ,TU] ,T45 ,S7.HERO
COPYBR( INPUT ,OLDPL)
REQUEST NEWPL ,HI ,VSN=74 321. RING IN

UPDATE(F ,N ,W)
UNLOAO(NEWPL)
FTN (I=COM PILE ,A)
REQUE ST TAPE 1 ,HY ,VSN=75 402. RING IN 800 BPI
IGO.
EXIT(S)

L 7/8/9
UPDATE DECK (produced in 2.1.1)

7/8/9
UPDATE CORRECTION SET

7/8/9
DATA

6/7/8/9

NOTE : In either case (2.2.1 or 2.2.2) a NEWPL was created

~~ VSN 74321

2.2.3 Sample Card Deck To RUN From VSN 74321

FREES ,TU1 ,T100 ,S7.I-IERO
REQUEST OLD PL ,VSN=743 21. RING OUT
UPDATE (F, W)
UNLOAD(OLDPL)
FTN(I=COM PILE ,A)
REQUEST IAPE 1 ,HI ,VSN=75000 .RING IN

LGO .
EXIT(S)
7/8 /9 

~~~~~~ -~ 
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I

UP DATE CORRECTION SET OR BLANK RECORD
(just the TWO 7/8/9’s)

7/ 8/ 9
DATA

6/7/3/9

2.3 USING COMDEC KS

The following sample card deck may be used for setting
up a COMDECK/ tJPDATE tape.

F R E E J  ,T2 0 ,T U 1  ,L L 1 O ,S7.HERO
RE Q UEST NEWPL ,V S N ~ 1234 . R I NG IN
UPDATE (N , W)
RETU R N(NEWPL)
FTN( I= COMP I LE)
7 / 8/ 9  CARD
* COMDECK HOOPER

C O M M O N / H O O P E R / X , XY , XYZ (17)
C
*COMDFCK WHOOPS

COMMON /WHOOPS /ERROR , MESSAGE (20)
C

*DEC K GROAN
PROGRAM GROAN (INPUT , oulpul)

*CALL HOOPER
*CALL WHOOPS

DATA XY /1.0/
ETC.

STOP

END
*DECK SUB 1
*CALL HOOPER

- 6 -  
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*CALL W HOO PS
X=XYZ (7)

ETC.
RETURN
END

7-8-9
DATA Car d s
6-7-8-9

NOTE 1: The common blocks /HOOPER/ and /WHOOPS/ are set
up as a separate part of the PL and are declared in more than
one subroutine. The *CALL cards are maintained on the PL like
any other card , but when UPDATE is making a compile file and
encounters a *CALL card , it replaces the card with all the
cards in the corresponding COMDECK.

N OT E 2 : E a c h  CO MD E C K  ends with a COMMENT card. This isn ’t
necessary , but it is handy . The last card of the COMDECK never
has to be deleted; and the identifier of the last card always
appears in the listing of active cards.

2 .4 USIN G ADD F ILE
The following card deck may be used for the addition of

new de cks .
FREE7 ,TU2 ,T7 00 ,S7. I- IERO
REQ UEST OLDPL ,V S N = 7 4 3 2 1 .  RING OUT
RE Q UEST N EWPL ,V S N = 7 4 3 2 2 .  RING IN.
UPDATE(F ,N ,W)
RE T U R N ( O L D P L ,N EWPL)
FT N( I=CO M PILE ,A)
LGO .
EXIT(S)
7/8/9

- 7 -
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UPDATE COR RECTION SET (IF ANY)
*ADDFILE I N PUT

L *DECK SINCH
SUBROUTINE SINCH
END

*DECK COSH
SUBROUTINE GOSH
E N D

7/ 8/ 9
DATA

6/7/ 8/ 9

With the above ADDFILE directive the programmer can inser t

ne w dec ks i n hi s u p da te PL stream. Th e ADDFILE d i rec ti ve
allows one to place the DECKS anywhere in the PL. *ADDFILE ,

IN P U T  places them at the end of the current OLDPL.

2.5 BEAUTIFICATION OF THE LISTING

A point may be reached where the entire program consists

of corrections , and the identifiers in columns 73-90 are a

jumbled mass of many different names . This situation is con-
fusing and makes it difficult to locate specific cards. The
so lution is to re-sequence the P1. The result is a new PL
with completely renamed cards . As in the initial creation run ,

the names are taken from the *DECK and *COMDECK cards. The
NEWPL produced will have all inactive cards purged. The
fol l ow i ng sam p le card deck may be use d:

FREET ,TIJ2,L120 ,T 1000 , S7. HERO
REQUEST10L.DPL° ,VSN=74322. RING OUT

REQUEST NEWPL ,VSN 74323. RING IN
UPDATE(F ,N ,W)
RETURN(OLDPL ,NEWPL)
FTN(I=COMPILE ,A)

- 8 -
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LGO .
EXIT(S)
7/8/9

UPDATE CORRECTION SET
*SEQUENCE FIRST DECK NAME.LA ST DECK NAME

7/8/9
DATA

6/ 7/ 8/ 9

2.6 COPYL AND UPDATE

To cre ate a 2 File (UPDATE/OBJECT CODE) Tape for COPYL
use , the follow i n g sam p le card dec k may be use d:

FREE 9,Tl000 ,TU],S7. HERO
REQUEST OLDPL ,VSN=74 323. RING OUT
UPDATE (F ,N , W)
UNLOAD(OLDPL)
FTN(I=COM PILE ,A)
REW I ND(LGO)
REQUEST PROGTAP ,V SN=74321. RING IN.
COPYBF(NEWPL ,PROGTAP)
COPYBF(LGO ,PROGTAP)
EXIT(S)
7/ 8/ 9

UPDATE CORRECTION SET
6/ 7/ 8/ 9

Should there be an error i n com p ila tion , VSN 7432] would
no t be written on due to the A parameter. Tape VSN 74321 now
has two files. File fl UPDATE PL , File #2 = object CODE
(BINARY DECK) of all routines in the PL.

i _
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2.7 UPDATE(Q) - THE SELECTIVE UPDATE

Three example card decks are given.

2.7.1 Sample Card Deck for Simple Quick UPDATE

FREEQ, TU1 ,T700,S7. HERO
REQUEST OLDPL ,VSN~ 7432l RING OUT.

UPDATE(Q)
tiN LOAD (OLDPL)
F T N ( I = C O M P I L E , L = O ,A)
REQUEST lAPEl , VSN= 
LGO.

H EXIT(S)
7/8/9

UPDATE CORRECTION SET
*COMPILE EM BRYO ,BIRDS ,SIN H ,JOE ,SAM ,ELMO
7/ 8/ 9
DATA
6/ 7/3/9

NOTE: *Only those deck names on the *COMPILE card are
wr itten on the COMPILE file. In effect , VSN=74 321 is a Library
Tape.

2.7.2 Sample Card Deck for Quick UPDATE and Source Deck
“Merging ”. (This example uses an FTN source deck
plus the P1.)

FREEU ,TU1 ,T700,S7. HERO
FTN(A) No te: this compiles and list source deck)
REQUEST OLDPL ,VSN=74 321. RING OUT.
UPDATE(Q)
UNLOAD(OLDPL)
FTN(I=COMP ILE ,A ) No te: This compiles DECKS on

*COMP ILE Card
REQUEST TAPE7 ,VSN=l25 84. RING IN.

- 10 -
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LGO.

EXIT(S)
7/ 8/ 9

FIN SOURCE DECK
7/ 8/ 9 -

CORRECTION SET
*COMPILE FUNC 1 ,FUNC 2
7/8/9

DATA CARDS
6/7/8/9

NOTE: The first FTN card compiles the source deck and
the second compi les  FUNC 1 and FU NC2. Thus , t h e  O L D P L  ha s~
been used l i ke  a true l ibrary tape.

2 . 7 . 3  UPDATE and COPYL Usage

T h i s  e x a m p l e  i s  especially useful when only a few
minor changes to a program are required and the rest of it i s

compiled as before. With the use of UPDATE , COPYBF , COPYL
dire cti ves , and the TAPE created in 2.6 , the whole job may be
run while compiling only those decks which have been changed
and loading a precompiled version of the rest of the decks.

FREEZ ,TU1 ,TlOU ,S7.
REQUEST TAPE 2,VSN=7 4321. RING OUT
COPYBF (TAPE 2 ,OLDPL)
COPYBF(TAPE 2 ,PROL IB)
UNLOAD(TAPE 2)
UPDATE(Q ,W)
FT~’l (I=COMP ILE,A)
RE WIND ( P R O L I B  , LG0)
COPYL(PROL IB ILGO ,MYJOB)
REQUEST TAPE 8,VSN= 1 2000. RING IN
MYJOB.
EXIT(S)

7/ 8/ 9

- I I - J4
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UPDATE CORRECTION SET
*COMP ILE 

7/ 8/ 9
DATA

6/ 7/ 8/ 9

H COPY L (as explained in the SCOPE manual , page 10-12)

selectively replaces the “old” routine on PROLIB with “new ”

routines from 160 and combines them into file MYJOB which can
be e~xecuted.

2.8 OTHER ASSOCIATED CA PABILITIES OF UPDATE

2.8.1 Punching Out Source Image Cards

USE: S=PUNCH in the UPDATE CONTROL card
EXAMPLE=UPDATE ( Q , W ,S=PU NC H)

NOTE : Thi s punches the *DECK AND *CO~1DECK card s . However ,

FIN treats these as comments (*) in column 1.

3. UPDATE MANIPULATIONS

UPDATE maintains the source cards in a spec ial compressed
form . The usual mode of operations is that it reads this
previously created program library , which already exists , from
a file called OLOPL. It incorporates any changes indicated
an d writes card images suitable for passing to a comp i ler , on
a file called COMPILE.

If th e N opt ion is chosen , it also makes a file called
NEWPL , which is a PL containing both the old cards and the
correc tions.

UPDATE norma lly reads cards (directives) from the INPUT
file. Some cards are instructions as to what operations to
per form . The others are inserted into the P1. Some directives
(e.g., *DECK , *COMDECK , and *CALL) go on the P1 along with the

source cards. They are used by UPDATE to translate from the
P1 to card Images suitable as input to a compiler.

- 1 2 -
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3.1 IDENTIFIERS

When th e PL i s crea ted , each card on it is assi gned a

name and sequence number . The name is the same as the deck
name and the number is the sequence number with in that deck.

The *DECK card i tself i s number on e . - -

A set of chan ges to the P1 (CORRECTION SET) star ts with
an *IDENT card , and refers to cards in the original deck or in

previous correction sets by name and number. The name and
number of each card on the compile file Is put in columns 73-90 ,

so I t appears in the listing from the compiler. Cards added

by a CORRECTION SET take their name from the * IDENT c a rd
of the CORRECTION SET and their number from their sequence in

th e CORRECTION SET for tha t *ID nam e . CORRE CTION SET nam es ,
l i ke DECK an d COMDECK nam es , may be from 1 to 9 alphanumeric
ch arac ters -- no dupl ic a tio n i s allowe d . An y num be r of
CORRECTION SETS ma y -be used , eith er on the old PL or i n the
current job. There is no restriction on the order in which
changes are made except for the fact that one change may
interact with another if they operate on the same cards.

3.2 COMDECKS

Blocks of cards may be kept on the PL starting with a
*COMDECK card . Then , when the dec k i s bei n g p u t on COMPILE ,

if a *CALL NAME card i s en coun tere d , the *CALL card is repl aced
by all th e cards i n the name d COMDECK. A COMDECK mu st exi st
ahead of any calls to it , both in time and in its position on
the PL.

3.3 DECKS

UPDATE puts on to COMP ILE bloc ks of car d s deli nea ted by
*DECK cards. If any part of a deck is changed , that entire
deck is put out on COMPILE. This includes changes to the deck
or to any COMDECK called by it. A *DECK card has an identifier
l ike any other card In the P1 , bu t *DECK cards are not put Out

- ‘3-
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on COMPILE so Its identifier Is not usually written out.
*DECI( cards may be added or deleted like any other, but to do

thi s usually means tha t the deck , identifier , and programs
or subroutine names do not agree (see below).

For exam ples of *DECK and COMDECK usage , see para . 2.1.
-

- 
3.4 ADDITIONS AND DELETIONS

The con trol cards used to add and delete are *INSERT
*BEFORE , and *DELETE. They may be abbreviated as ~I , *B , and
*D.

Th e followin g corr ection set shows how to i nser t , rep lace ,
and dele te cards in decks that are already in the P1.

*IDENT CHANGE
*1 SUBJ .3

H CARD 1
CARD 2

*D SUB 1.12
CARD 3
CARD 4

*D SUB 1. 15 ,SUB2.2 0
CP4RD 5

*D SUB2.23
*B SUB1.7

CARD 6

Th is CORRECTION SET Inserts cards 1 and 2 after the card
identified as SUB1.3.

Cards 1 and 2 are now known to UPDATE as CHANGE. 1 and
CHANGE .2

It deletes SUB1.12 from the active cards , and pu ts cards
3 and 4 In Its place. It deletes all cards from SLJB1.l5 to
SUB2.20 , Inclusive , Includ ing those which have names other
than SUB1 . and It puts card 5 In their place. It deletes
SUB2.23 , and It puts card 6 in before SUB1.7.

- 4 - 
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Cards immediately following a *D card which are not
recognized by UPDATE as directives are inserted into the PL
after the deleted cards .

3 5  *COMPILE

The card *COMPIL E DECKNAME 1 , DECKNAME2 I DECKNAME 3 , in
the correction deck will cause the named decks to be put out
on the compile file even i f  they are not changed by the CORRECTION
SET. An y number of decks may be named. The list may not extend
beyond column 72. Any number of *COMPILE cards may be present.
A *COMPILE card may not come within a CORRECTION SET , that is ,

it must come just before an *IDEf~T card or at th e end of all
the CORRECTION SETS.

3.6 ADDING AN ENTIRE SUBROUTINE

On the ori g i nal P1 , subrou tine SUB2 follows subroutine
SUB1 . The following cards show how a new subroutine , SUB 3,

• could be inserted between SUB1 and SUB2.

*ADDFILE INPUT ,SUBI
*DECK SUB 3

SUBROUTINE SUB 3 ( ETC.)

END

The car ds of SUB 3 w i ll take the i r iden ti fyi ng name from
• the *DECK card , i.e., they w i ll be known to UPDATE as SU B 3  

The second argument on the *ADDFILE card could be omitted.
SUB 3 would then be added onto the end of the P1. Remember the
OLDPL is never changed -- the ADDF ILE deck appears on file

NEWPL.
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4. RECAPITULATION

The UPDATE directives used in this writeup, together with

their abbreviations and examples are:

) I l  CT IV I . A LiOR EV PARAMETER (S) EXAMPLE(S)

CCMDECK CD Unique deck name *COMDLCI( DATA SET

0K Unique deck fl~~in~ *OECK MAI NJOB

CALL ~CL iarne of exis ting COMOECK *CALL DATA SET

~~DEMT Unique CORRECTION SET name *I~~~;~ DEC2074

IN SE R I *1 51njle cird identifier LU SE RT MERCAT R .3

~BEFO RE ~B Sing l e card ID *BEFORF DEC1S13 .7

1)EIETE *0 C a r d  ID *DELETE DEC1873.6
or 1st card ID , last ID ~DELE TE DEC1873 .6 , UV DRA FT .2 (1)

‘•OMPJ LE C Deck name *COM PILE MAIN JOB
o r name 1 • n a m e  2 . etc . *COMP ILE MA INJO B . ME RC AI R

•ADO F ILE AF F ilename , deck name AO D F ILE INPu T , SMOOTHER
or *A~~)FIL~ UIPUT

this direct iv e d2jetes all cards between 0EC1873 .6 and UPDRAFT.2 as well
as J L C  ,&i3.o ~r,d UVDRAFT .2 .

Note that , with the except ion  of the CO FIDECK example , a
ser ies of 3 tapes were used for UPDATE. Initially the creation
run p roduce d a Pl on VSN 74321. Thi s was then use d as the O L D P L

to produce VS N 74322 (ADDF IL E j ob ). VSN 74322 in turn w~s used
to produce the re-sequenced version on VSN 74323. VSN 74323

- •  
was used to generate the UPDATE/OBJECT code tape (VSN 74321)
for COPYL & UPDATE(Q) examples. Thus three generations of the
P1 were available at all times. Using such a system will allow
the progr amme r to “recover ” in the event of unforeseen
difficulties.

This programming note is presented as a guide to some of
the applications and uses of UPDATE. Further explanation and
more op tions are explained in the UPDATE REFERENCE MANUAL.
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