
AND
A lp ba-N unzeric Directory

AND the AlphaNrderic Dileccor Syscen

The AND sys le ro  p rov ldes  the  fac i l i t y  fo r  s to r ing  and updat ing

swbo l ic  records  od  the  d isk  and nagnet ic  tapes  a t tached to  the

Calnea ie  lech  G-21 conputor .  AND is  use fu l  fo r  la rge  Programs or i -

g inaEing  f ron  punched cards ,  a f ld  fo r  oear ly  aL1 ProSlaos  or lg tda t ing

f loa  reFote  te le type scaEions .  The AND sys ted  ts  bo th  a  gedera l

l ib ra r ian  fo !  s to r ing  f i les  o f  a lphanuer ic  tex t  and a  tex t  ed i to r

fo r  a I  te r ins  thaE tex t .
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I .  In t roduc t ion

AND stoles and nodifies alphanuneric inforBatlon l.'hich ne lrtll

ca l l  " tex t "  in  g roups  o f  80  cha lac ters .  Each 80  charac te .  g roup

cor responds to  the  concents  o f  a  s tandard  8o-co lum ca .d  and r iL l

be  caL led  a  I ' card  inage""  AND l rea ts  each ca ld  {nage o f  tex t  as

exab in ing  i t s  con tenrs  (except  the  lan8 lage f ie ld ,

co lunns  I  and 2) .  Any  a lphanuoer ic  in fo rna t ion  can be  t reaced as

text by AND: fo! exaople, GATE, ALGOL, THAT, or IPL proglans or

AND q lo les  tex t  in  th€  G-20 's  d isc  roe loo ly  in  log ica l  g loups

ca l led  ' r i : cords ' r .  Each AND record  is  f i l ed  u rder  the  usage nunber

o f  the  programer  rho  c rea t :C i t .  There  lnay  be  Eany d i f f€ ren t  AND

lecords  f i led  under  any  usaSe nuobet ,  so  €ach is  d is t ingu ished by  a

" f i le  nu !$er r ' ,  ass igned by  the  progra tue !  vhen he  f i l s t  c rea tes  lhe

record .  F i Ie  nudbe ls  day  be  used in  any  order  and Day be  in tegers

betreen 0 and l2'1 , tar each usage nuober.

AND @in ta ins  a  @ste !  D i lec to ry  rh ich  is  used to  loca te  cur -

len l  AND records .  The D i lec to ly  en t ry  fo !  each AND leco ld  conta ins

the  n ldbe!  pa i ! :  (usage NuFber ,  F iLe  N"ober )  rh ich  d is t iog l i shes

the  record ,  as  ve lL  as  the  l€ngth  and loca t ioo  o f  tha t  leco id  on

d isc  (o !  on  tape) .  The programer  se lec ts  a  par t tcu la !  reco ld  by

As an  example  o f  Ehe use o f  AND,  assume chat  a  p roS lamer  needs

ao debug a  la rge  ALGoL prograo and does  no t  l , i sh  to  run  the  en t i re

prog lam deck  lh rouah lhe  card  ieader  l lany  t iDes ,  H is  p roaraD and

Doss ib lv  sone tes t  da ta  nus t  f i r s t  be  s to red  on  d isc  as  an  AND !eco !d ,

ro r  th is  purpose he  e i l1  p repare  a  card  deck  inc lud ing :  (1 )  tex t

o f  h is  p roAran and (21  su i tab le  AND ins t ruc t ion  ca lds  to  s lo re  th is

tex t  in to  a  nee record  und€r  h is  usage nunber  and a  f i le  nuder  o f

h r s  c h o r c e .  w h e n  E h e  p r o g r a m e r  s u b s e q u e D t L y  f l n d s  e r r o r s  i n  h i s

p lograrn ,  he  can use A\ rD to  a l te r  o r  de le te  any  card  inaaes  and in -

se l t  any  nes  tex t  he  des i r€s ;  the  card  deck  fo r  these changes l l i l l

con la ia  on ly  the  AND ins t ruc t ion  cards  and the  neo tex t .



Any AND P lograE can end l i rh  a  RLN-  ins t r l c t io f l ;  fo r  exaoPre ,

the  ins t ruc t ion  RUN ,  ALGOL,  TAPE"  causes  the  ALCOL t rans la to r  !o

be Loaded and executed ,  tak ing  i t s  ca ld  i t r lages  f ron  the  AND in fo r -

da t ion  on  the  d isc  raEher  than f ton  the  ca ld  leade! .

AND is  essent ia l  fo !  run f l lng  a  p rogran f rom a  renote  te le tvPe '

s ince  AND saves  tyP ing  the  enc i re  p rogran nore  than once A\ rD

ope la t ions  a le  per fo rmed f ron  a  rencEe te lecv l re  ius t  as  f ron  a  ca ld

deck ,  s ince  the  C-20 t lea ts  each l ine  a t  a  Ee le tvPe as  s in ! l v  a  ca ld

inage.  A l though th is  w i i te -up  w111 a lwavs  re fe !  to  AND ins t ruc t roos

and tex t  as  i f  chey  o l iS in iaced f roo  a  card  deck '  i t  shou ld  be  under -

s tood Ehat  each r rcard ' t  cou ld  be  a  card  inage EvPed a l  a  renote  te le_

type,  o t  rhe  resu l t  o f  a  Prev ious  AND r !n '

ANE is  ca11ed in to  oPera t ion  by  a  job  ca id  th ich  conta las  A\D

as the  sys ten  nane,  foL loaed by  cards  conEa i f l iog  AND ins i luc t ions

and cards  con la in ing  tex t .  No card  can con la in  bo th  tex t  and

AND ins t ruc t ions ,  s ince  lexE is  hand led  a i thout  ever  look ing  a t  i t s

A prograro t€r  aay  use  An 'D to  take  card  ioages  f ron  any  ex is l lng

A l iD  reco ld ;  ho tever ,  AND a i l l  a lLoa a  Programrcr  to  c rea te  ne t

records  on ly  under  h is  own nan nunbe! ,  and B i I l  no t  1ec  h in  chaf lge  in

any  way the  conten ts  o f  any  o ther  Program. : r ' s  . {ND reco lds .



II. the Dunp-count

AND uses a tenporary {ork alea on disc call€d the AND "Scratch

Area".  Under contro l  of  the instruct ion cards,  AND coLlates into the

sclatch Area any desired corobinat iot l  of  card inages f loE exlst ing ANI)

lecords v i th card inagee of  nes lext .  The t€xt  thus col lated can b€

copied fron the Scralch Alea back onto AND recoids on disc bv a DUltr

iDstrucEion;  the r 'dunpedf i  text  hay rePlace an exist ing lecold or  mav

be assigned a nelr progran nudber and becooe a new AND recold- A RUN

lnstrucl ion nay cause any systeb to be loaded and executed as i f

cal led f rom a job card,  but  ' i th a soni tor  swi tch (115)set  to take

input  e i ther f rod the AND Scratch Area or  d i rectLy f roo che A\rD record.

T h e r e  i s  a  c o u n t e r ,  c a l L e d  E h e r r d u n p  c D u n t e r r r '  a s s o c i a t e d  t i t h

every AND record.  Each l ine a DUMP instruct ion t r i tes inforbat ion

onlo ao AND record, the associated duinp counter is tncreroented by

one, The vaLue of  th is counte! ,  cal led the f idunp count" ,  is  design-

ed to protect  users against  possib le resuLts of  d isc fa i lures.

To access any ANE record,  th€ use.  nust  sPeci fy the current

value of the dunp count as !teL1 as the usage nEEber and file nuaber,

If he gives the wrong dunp coutlt, AND 1'i11 print the correct duDp

count and subsequeot ly g iwe an error  shen a DUMP is at t€oPted,  The

dunp-count i . l i l l  never €xceed 31 and ! t i l1  cycle betFeen l  and 31.  A

progran s i lL have zero dunp-count only vrhen f i rs t  created;  thus,  i f

a progra.o Eith dudp-coutrt 3I is DUUPed on, its duroP_count rr111 be_

we eilL explaid lhe need for the dusp count by atr exalople. Let

us suppose that on Monday $orning (as every norning) we copy the A\D

.ecord ar€a of rhe disc onto an enerSency backuP tape. llonday after_

noon, tle user Eakes extensive changes i-a his file and dunPs it back



onro the sase record. Monday niSht there is a serious disc fallure

rh ich  resu l ts  in  los ing  a I1  the  in fo rna t ion  f loo  the  d isc .  Our  recov-

ery procedule ritl be to coPy onto the disc lhe contents of t}le last

backup tape--Ehe one created Uonday oorninS. SsPPose lhat tuesday

afcernoon Ehe dan again uses AND to Eodify his Progra. Itl6 At'lD deck

\.'iL1 contain serial nubers leferrlng lo hls Uodday aftenoon DUMP;

if Ehis deck is applied to the fiLe wtrich rs nor' on the dlsk (the

l londay  Eorn ins  vers ion) ,  chaos  !d l1  resuLt .

The dunp count provides an autoaratlc nechaniso for prevenli[g

rhis chaos. Since the user has done a DIIMP orto the recoid after the

backup cape sas created, hts DunP Count l,ill not agree Iri th the d@P

count  a t tached to  Ehe record  no t  on  the  d tsc ,  and h is  p rogra  v i1 l

be  fau l ted  on  Tuesday a f te rnoon.  I f ,  on  che o ther  hard '  the  record

has noE been changed siftce Monday' then the dtdP count ltlll not have

changed and the  d isc  fa i lu re  w i l l  be  l r reLevant  !o  the  use l .

I I I .  AND Ed i t i ry  OPerar ions

AND a tcaches  foc i -d lg l t  sequent laL  l ine  [ t lnbers ror  r rser ia l

nunbers" ,  Lo  rhe  card  iDages Ef i l ch  l c  co l ia tes  ln to  che Scra tch  Area

!ften (or if) lhese card inages are subsequently coPled back iato an

A\D record, the ne' serial nuubers are coPied also. Everv ca.d ioage

in AND records and in che scratch Area has an assoclated selial n@ber;

the f!!st inaae in a record alvays has 6eria1 nllI$€r l. thercver the

card iDages ale printed, elther by AND or by anothel systeE lrhich

Eakes its inDut frolo AND, a serial o@ber is Printed to the light of

each card  iEage as  i f  i t  l ' e le  io  co lus  8 l  to  84  o f  the  card .

the serial n8berins for AND card i$ages l'llL 81ve unlque

ser ia l  nunbers  up  to  card  41999.  Th is  sys teE is  as  fo l lo t ts :

CARD NU}13ER

0 .  .  .  9 9 9 9

1 0 0 0 0 .  .  .  I 0 9 9 9

1 r 0 0 0 . . . 1 1 9 9 9

wl],L PRINT A5

0 0 0 0 . . . 9 9 9 9

, "000 .  . . , " 999

A 0 0 0 . . . A 9 9 9

36000 .  .  . 36999 2000.. .2999
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CARD NWBER

3 7 0 0 0 .  .  . 3 7 9 9 9

3 8 0 0 0 . . . 3 8 9 9 9

4 0 0 0 0 , . . 4 9 9 9 9

4 1 0 0 0 .  .  . 4 1 9 9 9

VILL PRINI AS

t  0 0 0 .  .  . t  9 9 9

e 0 0 0 . . : _ 9 9 9

, 0 0 0 ,  .  , 9 9 9

- 0 0 0 .  .  n 9 9 9

, 0 0 0 .  ,  . , 9 9 9

42OOO .  .  .42999

E t c .

0000 .  .  . 9999

E tc .

To exp la in  lhe  operaEion  o f  the  var ious  AND e : l i t ing  lns t ruc-

E i o n s j  s e  r i L l  u s e  t s o  p o i n l e r s , 6  a n d  o .

6  i s  the  record  po in te r ,  those va lue  is  the  ser ia l  nunber

of the card idage vhlch is to be nowed next into the sclacch

area,  5  re fe rs  to  the  AND record  ros t  recent ly  se lec ted  bv

USFc and FTLE ins  Eruc t  io1s .

s  i s  the  scra tch  area  po in te r ,  whose va lue  is  the  nev  ser ia l

nunber  wh ich  w i l l  be  ass igned to  the  nex t  card  i@ge entered

in lo  the  scra tch  area .  As  each ca ld  iEage is  en tered  in to  the

scra tch  area ,o  i s  a lvays  rncreased by  r .

The bas ic  lex r  nan ipu la t ion  opera t ion  o f  AND s inp ly  lnoves  ca ld

idage nunber6 fron the current AND record into the Scratch Area lo

becooe inage o, altaches lhe ner serial nunber o to the inage in

sc lacch,  and f inaL ly  s teps  bo th6  ando by  L .  The AND cot la t ion

insr luc t ions  i te ra te  th is  opera t ion  to  nove b locks  o f  imges in to

the  Sc la tch  Area.  The co l la t ion  ins t ruc l ions  a lso  genera l l y  lese l

6  to  de le te ,  a1 ter ,  and rea l range inages  as  des i led .

Each card inage of ner rext is siopLy noved into the Scratch Area'

as the next inage and assigned the net setial nunber cr; then o

i s  s t e p p e d  b y  l .

The po in te r  o  can be  rese t  to  1 ,  I ' c lear ingr r  the  scra tch  Area,

so  tha t  N l l ip le  co l la t ions  can be  per fo r rned du l ing  a  s idg le  A l "D

AND cad be instructed ("PRIM ALL") to print each cald inage

as i t  i s  en le red  ln to  the  Scra tch  A!ea ;  in  th is  case,  the  ne l r  ser ia l

nusber o is printed beside each ioa8e.
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IV .  Deta i led  Exp lanaEiod  o f  AND Insr rucr lods

A.  Gene la l  lo rn  o f  AND Ins t luc t iod  Cards .

L .  co luens  I ,  2  ( the  r r lanBuage f ieLd ' r )  nay  conta in  t 'AN"

o t  be  b1ank.

2 ,  Co lu lu rs  3 -80  @y conta in  any  nwber  o f  ins r ruc t ionsr

separa ted  by  sed ico lons .  B lank  co lums are  coop le te ly

igno!ed .

3 .  E a c h  t n s E r u c E i o n  m s t  b e  e n c i r e l y  o n  a  s l n a l e  c a r d .

4 ,  Cment  convenEion :  AND ignores  every th ina  Lo  Lhe

r ishr  o f  a  |  ( " ta . " )  o "  a  card .  Thus  every  ins l rucr ion

r r i l l  be  Eers ina ted  by  a  sen ico lon !  a  l ,  o r  che  end o f

the  card .  S ince  the  end o f  the  card  is  a  de l in i te r ,  the

las l  ins l ruc t ion  on  a  card  need no t  be  fo l losed by  a

seo ico lon .

B.  Bas ic  AND Cont ro l  Ins t ruc t ions

Before  any  ins t ruc t ion  E* ) ich  re fe rs  to  an  AND lecord  is

g iv€n,  the  par t i cuLar  lecord  taus t  be  se lec ted  E i th  rhe  pa i !  o f  in -

s r r u c t i o n s ' u s E R ' , ' F r r , E '
(I) ..:ggB <usase Nunber>

<Usase Nunber> is punched just as on a job cald

in the forD <Iet ter> <let ter  or  d iSir> < dig i ts>

<ean nuabe> lrhere <baD nu$be> ::= ? Ietters> <2 digits>.

set  <usage numbe > of  next  AND record co be selecEed,

and 4iLe NurbeD undefided. Evely AND lun begins with

an inpl ied USER Instruct ion:

USER <tsage NlEber on job carD

l tus,  i f  you are using only your ord records,  you r i l l

not  need any USER instruct ions i !  your p lograo.

IO AND PHOI J?Ol

62/I: RUN, Arcol,, TAPE;

(2) ...I1:Ig <Frle Nunber> / <aunp-count>
(a) <i1e Nulbe> tn|st be an inre8e. letreen o and

127, idcLus ive.

<dunp-count> Nsr either be an integ€r equal

5 0
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Eo lne  cur ren t  duntP_cour l  o f  the  record ,  o r  eLse

be ihe word: PERIL

(b) Using the <usdge nllllbe'' sPecified bv tbe !0ost

recent  USER ins t ruc t ion ,  F ILE searches  Ehe A l lD

DIRECTORY for  a  record  f iLed  uader

( <lsase N@beD , <FiLe NuEbeD )

I f  such a  lecord  does  no t  ex isE,  lq \D c rea tes

a D i iec rory  enElv  fo r  i t  i f  the  nan n tmber  par t

o f  <usage Nube> a8 lees  a i th  Ehat  oo  Ehe Job

c r r d .

( c )  r r L E  s e t s  6 -  l .

(d )  l ihen  se lec t ing  a  d i f fe len t  F lLe  N@beni th  the

saEe Usage NuDber '  i t  i s  f lo t  decessa 'y  to  re -

Peat  the  usER ins t luc t ion  be fore  the  nev  F I IE

ins  aruc t ion .

(e )  Each E ine  a  DINP ins t ruc t ion  is  e iecu ted '  the

dusP-count  assoc ia red  v i th  the  AND lecord  be inA

dudPed inEo ? i11  be  inc reased bv  l  -A  ne t lv -

c leared  (and there fore  eDpcv)  record  has  duP-

count  0  To  access  a  record '  the  user  w i lL

genera lLv  need to  supPlv  lhe  cur ren t  du l0P-coun l

o f  Ehe lecord  in  Ehe EILE ins t rucE ion '

Exasp les :  t lLE 2 /3 ;

FII,E 2/PERIL;

The user  can access  AND reccrds  I 'PbRILousLr* t '  t i chout  suPPly ing

the  cor recE drnp-count ;  ho{ever ,  ! \ND q i l l  no t  Pern j  t  h in  to  DLIQ

onto  any  A1{D record  un less  he  has  suPp l ied  cor rec t  n@er ica l  durnP-

councs  in  a l1  IM insEruc t ions  in  the  run .

AND r i l l  a l tays  Pr inc  che cor rec t  duP_coun l  L11eneve!  a  DUUF

is  executed  add t 'henever  the  user  does  no l  supPLv the  cor rec !  duaP-

count  on  a  F I I -E  ins t ruc t ion .  The cor lecr  d@p-count  l , r i1 l  be  Pr i r ted

in  these c i rc@slaoces  regard less  o f  the  PRINT opEio f l  I f  lhe  IND

proa lan  or ia inaaed ac  a  renote  s tac ion ,  the  d lep  count  q i l l  be  t )Ted

out  there  eve f l  i f  oo  TTY?E inscruc t ion  has  been g iveo '

A dullp-coLnt oi rhe fom: PERIL vitl allow a PURCE to be
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perfo lned.  Nor[a l ly  the record to be purged l r i l l  be obsolete be-

cause i t  has been nodi f ied and duhped onlo adother,  r rder lvedrr  record.

It is reco@nded that prior to the PURGE instructlon lhe us€r e:.e-

cure a FILE lnstruct ion co select  the der ived record and check i ts

(3)  . . .  DIF{P (No paraneters)

DUMP (Fi1e Nunbe> / <rnleger>

(a) DUMP &'rites the ( o -1) card lna8es lrhich are

no\r in rhe AND Scratch Area onto the AND rec-

ord narEd by the nlost recent (USER, FII,E) h-

srrucrion pair. AND will faul! the DUl,lP in-

struct ion i f  lhe } lan NuDbe! of  the.ecord to

be wlitcen is no! lhe salle as the }tan NuDber

o n  t h e  j o b  c a ! d . In other vords,  a pro-

gralmer is pel!|ltted !o dunp oNLY onto his olrn

(b)  Ar the cooplet ion of  che DIJI IP operat ton:

(x) The poinrer o is unchadSed, so lhat oore

card inages can be colLaled onto lhe end of

the scrarch Area:

rv)  T1lF a^. . r . r  , r  h:s haFn r^ser to I  and Ehe

nea record \ rh ich has just  been rr l t ten is

se I  ec ted.

( d )

The DusP ur l tes an End-o!-Fi le"  i rEge i f t rc-

d iate ly af ter  rhe last  card inag€ in the AND

record.  This r . r i1 l  act  as an Ed-of-FiLe s1gna1

i f  a systen whlch is  taking l ls  lnpur f ron th ig

AND record subsequently atteopts to .ead beyond

the end of  legi t lnate infof ta l lon.

A\rD has a feature to help save rhe p.ogramer

from h1s ovn caEaslrophic errors,  Euch as a1-

terinA the second iDage in a lonS record and

dunping back onlo it rithout doinS a GEa TO S

The user can creale a dlreclory ertry fo!
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I : te '1umber 0 (zero) under h is usage number,

by execut ina the inscf tct ion '

FrLE 0/o ;

hrhenever he subsequently execuces a DUIIP onto

any of  h is other records (v i th f i le  n@bers

l ,  . . .  ' r27),  the ol ig inal  copy of  lhe rec-

o r d  w i r l  b e  S * A * W E * D  a n d  w i l l  a u t o m a t i c a l l y

appea! in h is d i rectory under f i le  nunber 0.

At  the sane Eine,  the n€ssage:

SA!'XD ON FILE O

ui l I  be pr inred.  This act ion wiLl  nor change

r l , a . r , , - - - . ^ , , - F  ^ f  F i  l .  n

F i Ie  0  r i1 l  behave o the lc ' i se  as  a  nomal

A N D  r e c o r d .  T h u s ,  i t  c a n  b e  s e l e c c e d ,  e d i t e d ,

a n d  e x p l i c i t l y  d u m p e d  u p o n  i n  r h e  n o r E l  w a y .

Exp l lc i t  dudps  on  F I I ,E  0  r i l1  inc renent  i t s

dump-count  as  i f  iL  uere  any  oEher  record ,  and

o l  c o u r s e  i n  e h i s  c a s e  t h e  o r i g i n a l  c o p y  c a n r t

expL ic i t l y  dunped upon,  then ic  w i lL  a l rays

have dunp-count  =  0 .

If the proglatrEle! has no need or desire to

use f te  au toGt ic  save on  F I1E 0 ,  he  shou ld

s inp ly  no t  c leare  a  d i lec to ry  en t ry  w i th  f i le

number  0 ,  o r  purge  the  one he  a l ready  has .

I f  t h e r e  i s  s u f f i c i e o L  a v a : I a b L e  s p a c e  c o

dump a  record  bu t  no t  su f f i c ien t  Eo save the  o ld

record  on  I ILE 0 ,  AND wi l l  no t  save i t ,  and  w i l l

i n fo rm the  programer  o f  th is  w i th  the  nessage:

NO SA!'E ON F1L8 O

I t  shou ld  b€  enphas ized thac  sh l le  F I I ,E  0

e i l l  behave under  norna l  AND opera t ions  l i ke

lecords  q i th  numbers  l ,  . . .  127 ,  FTLE 0  shou ld

be regarded as  vo la l i le  s to rage rh ich  has  a  l i fe -

l ime o f  on ly  a  fee  days .  As  par t  o f  rhe  !€gu la r
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(4)

pol ic ing of  AND storage Fhich the Conpuiat lon

Center has inst i lu led,  records uoder FILE 0

q'hich have not been altered for several days

(a minitousr of 46 hours) will aulolaatically be

relurned lo AND avai lable space.  This ! ' i lL  be

done lrithout changtda the duop-counl of FILE 0.

(e)  DUMP nay hawe an opcional  paraneter .  See Sec-

r l o n  c

. . ,  NO SAIT (no paraneters)

T h e  i n s c r u c E i o n  N O S A V E  u i l t  k e e p  l h e  c o n l e n t s  o f  F I L E  0

safe over the nex!  DUMP; that  is ,  the.e wi lL be no at tenpc

to save on FILE 0,  rhe previous contei : rs of  che f i le  be-

ing DUHPed on.

. . .  Rl l l , l  ,  <Systen Nan€>

RirN , <Syslen Nao> , Card

RL]N , <Syslen Nan€> , Tape

RUN , <-ogical File Typ€>

RUN , <-ogicaL FiIe Type> , Card

RIIN ,  <-ogicaL Fire Typ> ,  Tape

RltN , cysten Nsn> , <-ogical FiIe Typ€>

RUN ,  <-ogical  Fi le Typ> ,  <-ogical  r i le  Typ€>

(a) wr i tes an Al \E End-of-Fi le i rage af ter  the lasl

image in the Scratch Area.

( 5 )

(b) Tentrinates the AND nrn by loading and executing

the systen specl f ied by the f i rs t  paraEeler .

Specl fy ina a Loaical  Fi le Type for  the f l rs t  palaneter  t i l1  cause

AND to load and execute the systen corresponding lo the Logical  Fi le

Type. (Sodet ine in rhe fu lure,  i l  wi lL be possib le for  a use!  who

r l i tes h is orn syslent  to have i l  put  on an AND record.  When he

wishes to use Ehe systeE as the <Syster  NaEE> paraEeter co ANDts

RUN instruction, AND lriLl have the nonito. execute lhe systeF as if

iC rete a job card ca11ab1e syscen, e.8. ,  ALGOL, CATE, IPLV. The

cur leot  noni lorrs syslen load rout ine does not  have che abi l i ty  ro

Ioad a systen f ron a Logicat  Fi Ie Type. when rcni tor  is  nodi f ied lo

do th ls,  an announcenenc v i lL be nade. Current ly ,  any at tenpt  !o



use a Loglcal File Type as the filst Palaoeter to the RUN irstrucllon

{ i11 cause an AND error) .

the tiDe aDd paper liDils on lhe oriSinaL

job card vr i r l  be rhe toraL l io i rs over

both the hND run and lhe systes run uhich

fo1lo l ts .

(c) fhe secood Pa.adeter conlrols lhe setling of

lhe "Card-Plead ssitch" ]15 in the Modilor, as

fol loss I

<eop!y>:  No chanSe ln previous setc ing of  l r5 ( i ,e.  che

syslem to be run will take ils ioaAes fro@ the

Eare soulce fron vhich AND has been lakidg its

insl ruct ions).

,CAR.D: Set  l r* -o(Eak€ input  f ron cards). ( Ihe l t roni to!

tape PalaEelers v iL l  be ser to Poir t  to the

curEently selected AND .ecord, so lhe running

systen can lake inpul ftoo cards and lhen sub_

sequently chatr8e 115 to lake inPut floo this

AND lecord).

,  TAPE: I fo I  I  rhen l15 --1 ( i .e. ,  i f  Precedins A$D

ruD resulted io collating ooe o! nore caid

ioages iJlto AND Sclatch area, lhen sel ]15 to

lake inpu!  f roo Scratch Area),  e lse 115 e+1'  and

set lhe Monilot taPe paranecers fot cultent AND

record;  ( i .e. ,  i f  Preceding AND run incLudec

only USER' FTLE (and Possibly ?!-INT) instluc -

lions, set Uonilor laPe patameters lo take in-

put  d i rectLy f ron the selected AND record).

Note that  r iLEsET l"  l ' t l l  setoe I  and wiLl

force rrRUN, <systed,  TAIE'  to take inPut d i -

recrly frod AND record,

,<-ogical File Typ+: Sel witches !o take inPut froo the beginning of

the speci f ied Logical  Fi le TYPe.

b.  cot tat ion Insl ruct lons.

fhe folloeing instlucllons collate card ioages of text ffc'll
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lhe card reader.  ALl  ins l rucl ions excepc TEXT require lhat  a (USER'

ELE) pair  have been execuled Previously to gelect  a lecord.

In describinA the forltr and funclion of the AND i$Uuctlons' we

wi lL denote the nuner lcal  palaneter  values by let lers d,  P'  q '  and r '

and their  for f t  as punched inro a car. l  ty  [ " ] ,  [p] ,  [d,  . "a [ . ] .  1h* '

i f  the rnm of  an inscmct ion i "  'crr  
[ " ] ' ,  then the value of  che

Parameter rs n,

FinalLy,  14 ei11 s land for  the !ota1 nslober of  card inages,  or

the Mxisum ser ia l  nunber,  ln lhe selected AND record.  The End_of_

Fi le inage which AND aulonat ical ly  Plecee al  the end of  each lecord

vouLd be isase (Mf1); hovever' it cannol be c611aled bv anv AND

col lacion inst ! !c t ion.

The basic col lat ion instrucl io$ ! ' i l l  nol r  be descr ibed.

col  . . ,  sr r  [ " ]
(a)  Sels AND recotd pointer :

6 e n

(b) Error uoress: 1 :i 6 5 t4f1 $nere

M = rnaxinun Serial fiunbe! ln recold.

r r l  . . .  mr [n ]
(a)  Felch n consecut ive card inases f loo the

selected AND .ecord star t ing r? l lh current

SeliaL Nuober 6 ; s!i!e thetn into lhe

Scratch Area as lhe next n lnages with

S e r i a l  N u n b e r s  o ,  o  t  1 , . , . '  o  _ f n  - 1 .

(b)  The t inat  ef fecc of  cET on the Pointers is :

6 e 6 + n ; o e o + n

(e) ... cnr to [d
Fetch into the Scratch Alea a1I  inages f tm lhe

current value of 6 up to and including l!'age nunber

c a t r o [ q ] = c t t [ q - 6 + t ]

The f inal  ef fect  of  cET To [q]  on the pointer  ls :

d  e  o  +  ( q .  -  6  +  1  )  ;  6  e  q  +  l ;

is also allo!'ed; il r'ill fetch



(M - 6 + r) iEages, frorl lhe current value of

to the end of  the record '  inc lusive '  Thus,  the

single ins l ruct ion GET TO $ wi l l  fe lch al l

the resl of an AND tecord into lbe Sclatch Area'

(9)  . , .  rEXI (do paraneter)

TErI reads ih€ follovrng cards as

input  t€xt ,  enter ing iEEger

into the Sclatch Area and

assignlna consecuciye Ser i r l

OnIy AN in Language

f ie ld ! r i11 terEinate cext ;  and,

the card lrhich terEldates lhe ta(!

r i l l  be scanded fo!  AND t$truct tons.

The iastructions sET, GET, GET T0, and TEXI

just  descr ibed forn a conptete set  of  basic Eext

manipulat in8 operat ions in AND; these lnEtruct lons

are, however, generally too elenentary for convenience

in actuaL et l i t ing prograas.  Therefore,  AND conlai rs

a set of coLlation dacro-operations i LOAD r INSERT AFTER'

DELETE, ALTER, A\E PLT, each of lhich is sinply a

pal t icular  colb inat ion of  the baeic operal ions.  l l te las l

fo! !  nacros are part icuLar ly convenient  s lnce they each per-



fo ro  one o f  rhe  bas i .c  ed i t ing  func t ions  o f  :  i r l ser t lng

new tex t ,  and de le t ioS,  aL ter ing ,  and rear rang i4g  o ld

texc j  in  add i t loD,  theEe fo ras  are  iadepeodent  o f  o ther

ed i t ing  nacro  opera t ions  ah tch  precede and fo lLov  tneE.

T h u s ,  i f  o n l y  t h e s e  f o u r  o p e r a l i o n s  a r e  u s e d ,  i E  i s

usuaL ly  poss ib le  to  change Ehe A1, lD  progre  to  inc lude

new cor rec t ions  by  s i -dp ly  inser t ing  the  necessary  co l la -

t iod  ins t rucE ions  ln to  the  AND deck ,  u i thou l  chang ing

any ex is t ing  AND cards .  These four  a l l  s ta r t  v i th  a

GET T0 operaEion  ahose paradeter  ous t  be  non-negac ive ;

Eh is  E€ans tha t  these ope la l ions  ous t  be  executed  in

orde .  o f  inc reas ing  lecord  ser ia l  nunbers  5 .

T h e  w o r d  f O  i s  u s e d  a s  a  p a r e e l e r  d e l i E i l e r  l n

Eost  o f  the  nacro  co l laE ion  ins t tuc t ions ,  as  fo r  ex3n-

P I e :

DE1ETE 64 TO 67 ;

T0  is  ah 'ays  used in  the  inc lus ive  sense,  so  tha i  ch is

inscruc t ion  de le tes  64 ,65 ,  66 ,  and.  61 .

The slbbol $ cafl be used as one of lhe paraDeEd.s

to  any  o f  the  nac lo  ins l ruc t ions  and s tands  fo r  M,  the

seriaL nuaber of the lasr cald iaage i.n che record. Thac

is ,  $  i s  [M] .  AND rooks  up  M,  the  n6ber  o f  card

ina8es  in  lhe  record ,  in  the  D i recco! ' y  aod uses  i t s  vaLue

for  I

the paraDeters for lhich $ can be used are denoted

by q and r in the folloiring.

( 10 )  . . .  LoA .D  [p ]  r o  [ q ]  =  sE r  [ p ]  ;  GET  To  [ q ]
LoA.D I q ] = LoAD tcl m [q]
I n  e i c h e r  c a s e ,  t q l  o a y  b e  s  ;  f o r  e x a o p L e ,

LoAD 63 To I Loads all card irages fron 63 to the

end of  the record,  ioc lusive.

?araDeters to LOAD are listable in the folloring forD:

LoaD [p]  ro [q] ,  [ r ]  ro [s] ;  -  LoAD [p]  ro [q] ;

L0AD tr l  m [s];
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(M - 6 + 1) inages, froD the current value of

lo the end of the lecord, incLusive' Thus ' lhe

singLe inst luccion GET T0 S ni l l  fetch a1t

the rest  of  an AND record into lhe Scratch aEea'

(9)  . . .  rErI  (no paraneter)

(a)  TEm r€ads the fo1lor in8 cards aB

input teat, entelio8 iorSes

into the Sclatch Ar€a and

as3igning consecut iye Se! ia l

Nuobers to i t .

OnLy AN in laDauaSe

f ie ld wi l l  te l r inate text ;  and,

the caral L'hich terEidates the tert

q i l l  be scanned fo!  AND instruct loN.

the inslructions SET, GET! GET 10' and TEXI

just  descr ibed forn a conplete set  of  bas!c Eext

oanipulat ing opelat ions tn AND; lhese ln3truct lons

are, hoseve!, genelal1y too elenencary for convenience

ln actual  edi t ing progtabs.  Therefore,  AND conlains

a set of collation nBc !o -operat ions : LOAD. INSERT AFTER'

DELETE, AITER, AND PL[., each of lhich is sinply a

p a r E i c u l a !  c o n $ i n a t l o n  o f  t h e  b a s i c  o p e r a t i o n s ,  f h e  l a s t

four nEcEos are part icuLar ly conveniedt  s inee they each Per_



fo rE  one o f  the  bas ic  ed i t ing  func t ions  o f  :  ldser t tng

nev  texc ,  and de1et log ,  aL ter ing ,  and rear raog iEg o1d

rex t ;  in  add i l io f l ,  these fo rDs are  independent  o f  o the !

ed i t ing  roac lo  opera t iods  l th ich  p lecede and fo l los  theb.

Thus ,  i f  on ly  these fosr  ope la t ions  are  used,  i t  i s

usua l ly  poss ib le  to  change the  AND progre  to  inc lude

t re l . '  cor rec l ions  by  s inpLy  inser t iog  the  necessary  co l la -

t ion  lns t ruc t ions  inEo the  AND deck ,  $ i thout  chang ing

ady ex is t ing  AND ca lds .  These four  a1L scar t  l ' i th  a

GET TO opera t ion  vhose paraaete !  0 |s t  be  non 'negat ive ;

th is  neans  tha t  these ope.a t ions  nus t  be  executed  in

order  o f  inc reas ing  record  ser ia l  nudbers  5 .

l te  eord  TO is  used as  a  parameEer  de l iD i te r  in

oos t  o f  the  oacro  co l la t iod  ins t ruc l ions ,  as  fo r  ex&-

p l e :

DEI-ETE 64 TO 67 i

T0  is  ah 'ays  used ln  the  l l t c lus ive  sense,  so  thac  th is

ins t rucc ion  deLetes  64 ,65 ,  66 ,  aod 67 .

The syrnbol $ cao be used as one of the palaDetd.s

to  any  o f  the  dacro  ins t ruc t ions  and s tands  fo r  M,  the

ser ia l  ou lober  o f  the  lasc  card  inage in  the  record .  That

is ,  $  i s  [M] .  AND rooks  up  M,  the  nuober  o f  ca td

inaSes ln  che record ,  in  the  D i rec tory  and uses  i t s  vaLue

for  I

the paramerels for L't1ich $ can be used are denoted

by q and r in the follosing.

( 10 )  . . .  LoAD [p ]  To  [ q ]  =  sET  [p ]  ;  cE r  I o  [ q ]
LoA! [q] = LoAD [q] ro tql

h a  (  l ^ .  a r , F n  l .

LoAD 63 TO $ loads alr card lnages froo 63 ro the

Fn. l  ^r  r tse ra.^r i  inc lusive.

ParaEecers ro LoAD are listable id the folloslog forn:

LoAD [p]  ro lq j ,  [ r ]  To [s] ;  = roAD [p]  To [c] ;

L0AD t l l  To [s] ;



(+1) .,. .W [d = 
"rr 

m [q] r mrt
rrere [d rav ue s

(r2) ... ryq GJ ro ;4 = cnt ro [p-r] ; E [q + r]
oer,ErE [d = es1315 fql to fql

In either case, [q] r"y u. S .

Pa.aEeters to DE].EAE are listable in the sane

forn as those for !1149.
(Lr ... @ Gl ro '- orum Gl ro [d ; E

er,ret [q] = onsTE [q] ; r y
Ttat is, A.LTER oeans a DEIETE folloved by a TnlC.

The nes text ohich foLlovs can contain any nulober

of inages, so lhat ALIER need nol oake a l-to-I

replacen€nt of the deLered ioages. [d nay te

$ .

(14) ... g [o] ro [q] rrrrn [.] =
eat ro [r] ; LoAp [p] ro [d ; sm [r + i]
rur [q] ,{Fren t"l = rm lql ro [q] ,rrrnr. Gl
pr,r [p] ro [d = 3gr [p] r" [d ,rrren [ : -t]

nele eirher td ". Gl can be $ .

Paran€ters to lgl are listable ir the sade foro

a! those for-!ry.

Exadple:  to lFre i l lageE 64,  . . . ,  67 to a

oel t  p lace af ter  image 119, use:

r y g 6 4 p 6 7 ;
4 64 39 67 AFrER 119 ;
vhich is  equiwa lent  Eo:

GET TO 63 ; SET 68 ;

GET T0 119; SET 64 ; GET To 67 ;

EII 120
Nol ice that  gE i lsel f  s inply nakes a copy of

the irages rithoul deleting ehee flon lheir

or ig inal  pLace.

D. Pr inr  Control  Instruct ions



(15) . . .  PRINT Cr in i  } tode>

Tne PRINT Inslruction day have ady of the following

TEXT

4np tY>

NO

SCRATCH

Meanin8

?rillt alL card images Eilch

are read fron cards by a 1Ixl

instruct ion,  as l re11

as aLt cards contaloiDg AND

Print  a l l  card iDages,  bolh

existiog lDages fton records

and neii Eext fron cards, as

they are entered inro the scralch

Area. The A!{D i structlon cards

are Pr inted as peL1.

Pr int  ooLy AND lDstruct lms.

Suppress al l  pr lnt lng.

List on the princet the enlire

current scratch Alea cotrtents,

leaving the poiaters and the

regula! Pri.nt oPtioDs unchanged,

Nole lhat  AND instrucl ion cards i t i l1  aL ays be

pr inted unles PRINT NO rurns of f  a l l  pr int inS. I f

oo PRIIT instrucEion is  Eiven,  AND asstEes:  PRINT

I&XT.

( 1 5 )  . . .  P A G E  ( n o  p a r d e t e l s )

Upspaces pr inter  to f levr  Page.

( l i )  . . .  TTYPE or TTY (no paraEelers)

Sei  the Mof l i tor  to del ive!  aLl  inages being Pr inted

by the AND rrrn (as deterEined by the PRINT inslluc-

tion(s) on the !e(Io!e station fro6 ohlch the

cdrrenc AND run or lgtnated.

TIYPE !tiL1 b€ i$ored if the run did not coDe ftoi

a reDote ieletyPe.

rrY?E [k] o! rTY lkl
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saoe as TTY?E, except types our only the first k

coluans of each printed card loage on the re@te

ceLetypes;  here 0 = k = 66.  The AND se. ia l  ! ' i l t  be

typed out  on the lef t  of  each card inage, but  o iL l

codtinue to appear on rhe riSht side of the on-llne

I i s  c i  n 8 .

( 1 8 )  . . .  N o  T f i P E  ( n o  p a r a n € t e l s )

Set the Monl tor  to del iver  AND oucput inages only

to the pl inter ,  oot  to the reDote teLet ]?e.  At  the

beginning of  every AND run,  Ehe MonlEor l r i l l  be rn

the N0 T"frPE s rar€

( 1 9 )  . , .  P E E K  < i n t e g e r >

?EEK <eIlP rP

The AND ins t rucr ion

PEEK <integeD or PEBK <enpt]> (there <eopty>,

i ldpLies 47 ( l  page fu l1)  )

gives che user a siEple Iray of revlslring all his AND records

so rhaE he can purge (or put into coLD sToBrlGE) those rnrlch are no

ronger necessary.

PEEK viL l  pr int  out  the f i rs t  < integer> l loes of  each AND record

f i led under h is usage r1@ber.  l4ore exactLy,  i t  v i I I  p. int  < inteaep

or <IIJ'].1BER 0F IllsCES L\ RECoRD, shicheve! is sdaller. Each progrard

wi l l  be Listed star t ing on a nev page.

PEEK r i l1 be nost  t rseful  i f  you f ,ake a habi t  of  p lacing cotm€nt

card inages al  the beginninS of  each AND record,  te11in8 Cden the

recold ras crealed,  i ts  ?arentage,  and 'hy l t  ras created ( i f  you

don' t  kno{ ! f iy ,  Ehen perhaps you should not  be usioa AND record

space.. . ) .  The forn of  these co@ents is  detendined by the coment

convent ion of  the language vhose texi  is  stored id the recordi  of

P E E K  w i l I  n o L  d i . E u r b  E h e  s c r a t c h  a r e a  o r  c h e  s c r a E c h  p o i n E e r .

Follorring a ?EEK, hoqeve!, a nev prograd idstrucrion Dus. be given to

access an IND lecord.

You oi l l  be alLoeed Eo PmK otr ly  ac you!  o! 'n records.  I f  you

execute a USER instruct ioo phlch selects a usage nu!0ber d i l ferer t



Eron Ehat on rhe job card, and then try !o execute PEEK, vou aill gel

atr AllD error 0essage:

YOU A3T A PEEK.ING TOM.

E .  L o g i c a l  F i i e  T a b l e  I n s c r u c t i o n s

(20) . . .  FI l l  <f i1e nuober> /  <duP-couno (<lntegeD)

I t  is  not  PossibLe to nake enlr ies in the rcni tor

togical  FiLe Table f r@ AND. I f  the FILE lnstruct ion or

lhe FILE <i le N@beD /  <d@P-count> instruct ion is

foLlooed by (<i rneget) ,  Ehe curreocLv selected (usER'

rU,n) pair  l r iL lbe def ined as LogicaL Fi le Type <intese'>.

If the l4an N@be! of the (USER, EILE) Pair defined as

a Logical tiLe TyPe does oot aglee itith the Man Nusber

on the job ca!d,  a r ' lead of l lv l  f lag v i lL be set  fo!  Ehat

Logical  Fi le Type. Thus,  Lt  t i - le  l1h of  user M}Io lPSOl

is desired Eo be Loglcal  Fi le TvPes 18 atrd 14,  Ehe

foLlo{ ing AND instruct ions should be executed:

USER MMO]PSO] ,

F u l  l 7 / 3  ( 1 8 r  i

TI I ,E (14) ;

I f  an AxD lecord has been set  uP as a Logical  l i le

T)?e and this record is DU}IPed on or PURCEd during an

AND run,  the. togical  FiLe Table $i11 be al tered corres-

pondingly.  t f  a DL' l@ ts executed on a record apPear ing

i f l  tne I ,ogical  Fi le Table,  the Logical  I i le  TyPe ls)

corresponding Eo that  record r i IL be uPdated'  i .e. '  i f

the AND bLock n@ter and/or the length of the lecord is

chansed, tne Logical  Fi le Table v i l l  be al lered- I f  a

?IJRGE ls srecuted on a record appearing itr Ehe Logical

Fi le TabLe, the Logical  Fi le Type(s)  corresPonding to

char record qi l l  be set  undef ined.

The LoSicar Fi le TyPe Nst  be less Ehan 20 and great-

er  than i .  When a RUN inst .uct lon is  executed,  LogicaL

FiLe Type I  is  autdEt icaLly set  to the f i ls t  u$us€d

block of  Scrarch,  that  ls ,  the f i rs t  b lock foLlo! . iog the

progra o!  data in scratch.
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( 2 1 ) . . .  C R E A E  < i n t e E e r >  B I " O C K S

IREATE <inregef> CSRDS

CREATE <integer> BfnCtS FOR <Iite nllllber> / <duq-

count>

CREATE <integer> CAI.DS IOR <fr1e nunbeD / <duEP-

coun>

CREAIE can facilitate the cleaiion of AND space for

use ln col tect ioo oi th the Eoni tor  Logical  l i le  Table '

fire paraneter lo CR.IATE is eithelr

<lnteger> CARDS, iD ehich case a direclorv

entry of  < integeo cards wi l l

be crealed for the currently

selecced (USER, FILE) Pai ! .

<l te8er> BLOCKS, ir lrhich case a dltecEory

enlry of <inlegef> blocks ltiLl

be CREAEd, afld the n@ber of

card inages vill be ser to tbe

El4iouo nrsber for <integeD

4uber of  b locks '

This lnstruccion gi.1l dot affect lhe scratch

pointer, bul a seEi-DIIMP r'i11 occur, that is, everylhiD8

chat DIDP does silL occur except the actual scratch to

record durD!. only the 320-vord block containinS the

AND END-OI-FILE MARK, i.e , the last bLock, will be

written out. Another Paraoeter Eay folLow the required

<incegeD CARDS or <integeD BITCKS paraneter.

EX.A}IPLE:

To create a dtreccorv ent ty of  400 cards '  the

fol lo l { ing iDstnct ion shouLd be o€culed:

CREAT? 4Ot) CARDS;

To c leale a d i rectory entry of  9 b locks '  the

fol lor ing instruct ion should be executed:

CRSATE 9 BLOCKS;
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F. Uiscel laneous Insl ruc t ions.

(22) . . .  AVAIIABLE (no paraneters)  ,
The tnstructlon AVAUABE pdiols ou! the

total  nuobe! of  awat lable b locks and lhe

Sreates! nunber of conseculive avalLable

bLocks,  i .e. ,  the greatest  g lob of  avai l -

abLe space.  Thus,  an execul ion of  lhe in-

sErucl ion AVAIIABLE wl l l  produce oucput

s in i lar  to the fo l lov ing:

1436 AVAIIABLE BI,OCKS

GREATEST GLOB IS L4O

The illstluclion DIRECToRY wilL autoEA!ically

^ r i - r  f h a  r a i , 1  i , , - h p r  o f  a v a i l a b t e  b l o c k s

this a l lows the user

to nake sure thal  a sul f tc ienl ly  large se!  of

consecul ive AND blocks ts avai lable then he

vishes to DIJUP a 1ar8e set  of  lEae€s.

Each AND block holds 15.24 f" r  f f  > i . "g." .

r i r l )  qT \a  Pv  rn^  5 , r ,na fc , . )

Sets  a  s l r i t ch  vh ich  inh ib i ts  a t lach ldg  nev  ser ia l

en tered  in to  Ehe ScraEch Area.

BIMRY has  $ro  purposes :

(at  AND can be used to store f i les of  b inaly lnfot-

sarion crealed as outpur in rhe s:ratch A.ea by sooe

ocher syslen.  subsequent ly,  an AND progran can

fetch the binary infolDation back into lhe Scralch

Area in the notloal. nanner, in groups of 2L G-20

32-bi t  loAical  words.  A BINARY instrucl iof t  should

be given at the start of the AND plograo thich

fetches the infomation back into SCIATCH so that

every 21st vord !'i1L not be clobbered by a ne\t

ser ia l  nunber o.

(b) If a BIMRY inslruction is atven before A\lD

instructionE vhich edlt norllal alphabetlc text, the

or ig inal  ser1a1 nl ! f ters wi l l  be preselved ln Scratch.

Io partlcular, a cald iEage fetched into lhe Scratch
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( 2 4 )  .  . .

Area f ron  an  AND record  w i lL  have i l s  o r ig inaL lecord

seiiaL nunber attached; an ioage lead by |EXI

w111 have a  b lank  s€ l ia l  nuober ,  I t  i s  r€ -

comended tha t  you  do  no t  do  a  DUMP of  th is  in fo loa t ioo ,

s ince  the  DWPed record  w i I I  no t  have cor rec t  cod-

secut ive  se !  ia1  nunb€rs ,

Evely llLE instruclion turns the BIMRY slsitch

o f f .

Co},{PARE (no para4eter)

COMPARE u i l l  pe ! fo lh  an  inaBe-by- iEage coepar ison

of  the  iMAes cur red t ly  in  the  A\ rD Scra tch  Ar€a a i tb

the  inages  in  the  cu l ren tLy  se lec ted  A\ tD record ,

check in t  fo r  1 - to -1  lde !1 t i t y  o f  the  i roag€s  exc lus ive

of  the i !  ser la l  nunberE.

(a) The COMTARX operation aloays beginE by couparins

the  f i rs t  i f l sge  in  sc ra tch  v i rh  the  image a t  ?h ich  6

is  po in t ing .

(b )  Each pa i r  o f  i l i ages  nh ich  are  no t  iden t ica l  w i l l

b€  pr in ted  aLong w i th  the i r  respec t ive  ser ia l  duEbers .

(c )  T te  codpa l ison  w i lL  c€ase rhen any  o f  t t r€  fo l loe ing

cond i t ions  is  m€ l :

r l )  T h e  L a s E  i m a g e  c u r r e n L l y  i n  E h e

Sc!a tch  Area has  been conpared;

(2 )  The End-o f -F i Ie  ( r 'S$ l )  i r lase  in

the  AND record  !s  encounEered;  o r

a . l )  More  than ten  pa i rs  o f  inaaes

have been found to  be  non- ldedt ica l

and have been pr in ted .

In  any  case,  COMPARE e i l l  res to ie  s  to  i t s  p rev iouE

The ioaSes sh ich  are  no t  iden t ica l  w i l l  be  typed

at  a  reno ie  s ta t ion  i f  the  proSran or ig ida ted  th€re

even i f  no  TTYPE ins t ruc t ion  has  b€en g iven,  and r i I I

b e  p r i n r e d  o n - L i n e  r € g a r d l e s s  o f  t h e  p r i n t  o p t i o n .

Lack  o f  iden t l t y  i s  no t  cons ldered an  AND er ror

a n d  q i l l  n o c  r e r n i n a t €  l h e  c u r r e n t  r u n .  T t e r e f o r e ,
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( 2 5 )  .  . .

( 26 t  . .  .

( 27 )  .  . .

Ehe ins t ruc t lo f l  CHECK has  beeo p lov ided to  a l1oa the

user  !o  Mke subsequent  AND ope la t ions  codt ingent

upon the  ident i t y  o f  t vo  records ,

CHEC(  (no  paranete ts )

I f  any  COMPAR!  ins t ruc t ion  has  d iscovered a  lacK o f

ident i l y ,  lhen  cHEcK wi l l  ac t  l i ke  a  DoNE ins t ruc t lon .

I f  no  COMPAIX has  been g iveo j  o r  i f  a l l  COUPARE S

have found id€nt i l y ,  then CmCK has  no  e f fec l .

D IRXCToRY (no  paraEerers )

i , i s rs  rhe  AND Di recrory  en t l ies  fo r  aL l  records

f i led  under  the  usage nunber  o f  the  hos t  recent

USER ins t rucr ion .  The fo l lo t ing  in fo lna t ion  is  l i s ted

on one l ine  fo r  each record :

1 .  p rog lao  naber  and d@p count

3 .  f i l s t  AND bLock  and lo la l  nunber  o f

A { r  \ l . . t  q  1 . - r ' n r e d  \ w  t h e  r e a o r d  o n

d i s c  o r  o n  t a p e .

Toe usage nunber ,  cur ren t  da te ,  add the  anoun l  o f

a v a i l r b l e  A N D  r e c o r d  s p a c e  a r e  a l s o  p r i n c e d  b y

DIR.ECTORY,

I f  .h€  p iogran  o l l8 ina ted  f rom a  renote  l€ le t lpe ,

then the  d i lec to ry  r i l l  be  lyped ou t  on  the  redote  re -

ga ld l€ss  o f  uhat  p l in t  op t ion  is  in  fo rce ,  she ther  o !

n o c  a  T T Y P E  i n s t r u c t i o n  h a s  b e e n  g i v e n .

DCI \E  (no  parameters )

Te ln ina te  AND run .  Vr i les  an  AND End-o f - l i l €  i i tage

af te r  rhe  las .  iEage in  tbe  Sc la tch  Area (See d iscus-

s ion  in  DUMP) .

(nay  have op t iona l  paraheters )
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( 2 8 )  . . .

( 2 9 ) , , .

( 3 0 ) . . .

PURGE (no parardeters)

PLRGE (pa la loe ters )  (see  Sec l ion  c )

Renove the  AND record  se lec ted  by  the  nos !  recent

(USER.  F I IE)  pa i !  f rm che A. | |D  Dr recLory ,  i f  Lh is

AND record  has  a  Usage N@be!  rh ich  agrees  v i th

tha t  on  the  Job Ca!d .  The space sh ich  th is  reco ld

occup ied  oo  rhe  d isc  p i l ]  be  nade ava i lab le  to

other AND records. PURGE harks <fi1e DEber>

undef ined,  so  thac  a  rcv  F ILE ins t ruc t ion  Eus t  be

g iven to  subsequent ly  re fe r  to  any  AND record .

REssI [n]
Sets Scratch Area pointer o €. This insEruction

is  domal ly used s i th n = I  to c lea.  the Scratch

Area to scart  a neu col lat ion.

DOIDU}IP (no par.Erecers)

Do1DUMP (para@te!s)

The ofEen used sequence of  instruct ions:

CE"I TO S i DI'MP ;

can be repLaced by lhe insiruction DOLDiJMP. This

wi l r  be very useful  Eo progranders i l r  the habi t

of  foraet t ina

CETTO$;

DI]MP ;
DOLDUMP Day have an optional parahete! sidiLa! to

that for DIJMP.

(31)  . . .  l "A I  r< t ro  charac ters> l

The tvo  charac ters  enc losed be lwee: r  the  quotes

v i IL  be  aade the  ce lo ina t inS language f ie ld  fo r

TE)C!  ins t rucc ions  and ed i t ing  ins t ruc t ions  oh ich

caI I  on  TEXI .  The nonna l  language f ie ld  i s  AN so

lha t  a  LAr '  rA .Nr  i s  e f fecE ive ly  executed  be fore  AND

slar ts  p rocess ing  ins t ruc t ion  cards .



( 3 2 ) , . .  S E C R E T

( r l )  . . .  PUBL IC

Prov is ions  ex is t  fo !  per t i i t t ing  on ly  the

Man Nsber  unde!  wh ich  a  p rog lan  is  f i l ed  to

access  ihe  f11e.  The ins t ruc t ion  SECRET Bt l r

f ,a rk  rhe  cur ren t ly  se lecred  (USER,  F ILE)  pa i !  so

^- ry  hd  r . . . caed i f  che  r4an Nusber

on lhe  job  card  ag tees  s i th  the  Man Nunber  in

rhe  (USER,  F l tE)  pa i r  eh ich  has  been marked as

SECRET.  The ins t ruc i lon  PUBLIC r i l1  nark  the

cur ren t ly  se lec ted  (USER,  F I I .E)  pa i r  so  tha t  i l

. r .  h -  i . . F c s F d  b v . r v  M i n  N u m b e r .  A  f i l e  v h e n

f i rsc  c reaced w i l l  be  accessab le  to  any  1 , lan

Nunber ,  i .€ . ,  in  the  PUBI , IC s ta te .  (The i f l s t ruc-

llofls PUBllc and SECRET nay have a paraheter(s)

a s  d e s c r i b e d  i n  s e c t i o n  G ) .

c.  0p r ionaL Paianetels Descl ipt ion

The insttucElons ?URGE, SECRET, and PUBLIC may hawe an

opEion <PAiAIETER> as def ined by lhe fo l lor ing:

<DUL1P-CoUNT> : : = /<incege!> IPERILi<empty>

+AR-AMETER> : := <i1e Nunber> Omp Count>

If Ehe <OW? CoUNT> is <enpry>, ,lPERIr "i11 
be used fo! the oWP-cOlJNT>.

Ihe ef iecr  is  Eo nake the 4ARS.LIETER> rhe currentLy selecEed f l le  for

the erecut ion of  the instruct ion,  as i f  a FILE <i1e Nunbe.>/<lnteger>

: r s - r  c r i o r  u F r 6  g i v e n  . u s L  p r e v i o u s  L o  a  z u R C E ,  S E C R E T ,  o r  P U B L I C

: n " L r L c L i o n .  T h  - s  r h e  i n , E r L c c i o n s

EXATYPLE l:

PURCE T,,/]; PI,RCE 2/PERTI,J PURGE 3;
'  

i c h  - \ o  c , - -  r a < , ,  .  ' c  L \ e  i a s L r . c L i o n s

EX.qMPLE 2:

FILE I i/3 ; ?URGE;

I ILE 2/PERII , ;  zuRGE!

F1LE 3/PERIL;  PURGE;

r i lh the fo l lor ing except lod:
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Using the 4A.RAMETEB> capabiliries of PURGE (or SECRE"I OR PUBl,lC),

as in ExanpLe I ,  r i l l  not  abort  late!  DUUPS or CREATES because of

files accessed PERI]-ously, shile an explicir FII,E 3i1e Nr@ber>/I'ERL

instruction, as ln Example 2, r'ill aborl Laler DUMPS and CREAIES.

The <?AR-AMETER> to P$RGE, SEC?€T, and PIIBLIC nay have a 4AIA}fIER LIST>

<ARAMETER LIST> ::= 4A.RAXETER> I

4AMUETER LIST>, 4AXA}IBTER>

thus the instruct ions of  Exadpl€ I  nay be ln i t ten in one idstruct ion,  as

in the fo l  lor ing:

E)LAMPLE 3:

PURGE r/3,  r /PERn, 3;

The <PARAyETER LIST> ri1I be executed in left to right order, and an elror

on one iten of the 4AXAI'IETER IIST> llilL cause aMteEs to lhe rigbt of

i t  lo  be ignored.

the instluciions DUM? and CREATE nay have ar optional 4A.RAMIISR>

!.h ich is  def ined by the fo l lov ing:

oUMP-COUNT> : := /  < ioteger>

4ARAMETER> ::= 4ILE NUUBEP> OttUP-CouNl>

The eftect is to nark the 4AIAIIETER> as the currently selected proglan,

a s i f a

FILE dII-E NUMBER> <)IJI(P.COTNT>

were given jusr previous to the DUMP or CRIATE itrstructlon. Thus, ltte

DUMP 7/0

is exact ly  equivalent  to the instruct ions

FIIE 7 /0; DUMP;

The 4AR.AMETER> to CREATE is used in the folloving Eanne!:

CBTATE 71 CARTS FOR 9/0; CREATE 5 BLoCKS EOR 100/0;

The preceding insr luct ions are exact ly  equivatenl  to the lnstruct lotrs

FILE 9/O; CREATE 71 CA.RDS;

FILE r0/0; CREATE 5 BlOCr.S;

usER s228ZZ0I

PEEK 10 O, ALL;
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are executed,  the f l rs l  100 cards (or  i f  ihe record cootains less

rhan 100 cards,  then the nonber of  cards i t  coarair ls)  r i11 be l is ted

for  a l l  (OSER, FILE) pairs contain inS the Man N@ber ZZ0I.



St@lary of AND Ins ErucEiotrs

o = scratch Pointer 6 = Record Pointer

3. DUMP

UJMP <t i te Nulber:  /<d@P counE>

USER <Jsa8e N@be!>

FrL <iLe N@ber>/<dutrp coun>

NOSAr,ts

RuN, <sysleri Nee> (or

RUN, <ysted Na@> (or

RttN , 4ys teo Na@> (or

RtlN, 4ysteD NaDe> (or

5 .

I .

2 .

5. sEr lpl

8. cET To [p]

: U :<usage nrdb€r>

6.J.<undef ined>

: P .<progran ndober>

6 e 1 ; - 6 1 N A R Y

: (selecEed record)

<scratch Area)

Select  nev record

6 eL; o unchadged

9. TEXI

(<.oglcal FiLe Type>))

(<-ogical File Tne>)) , IA?E

(<-ogical  Fi le Tne>))  ,  CARD

(<.ogtca1 Flle ty?e>) ) , (<-oCical File TFe>)

= sET [p]; cET m [q]
= IPA.D [p] To [p]
= GET m [q] ; TEXT

|  6 e ?

:  Fetch n inases (6) ,  (6 + 1)

.  ,  ( 6 + n - 1 )  i n r o

S c r a t c h A r e a ; 6  e 6  + f l ;

d e o + n ,

:  rerch (p-6 . i1)  iRases (6) ,

( 6 + 1 ) ,  . . ,  ( p )  i n t o

S c r a t c h A ! e a ; 6 1 ? + 1 ;

o e o + p - 6 + 1

: scoD oD iANr -Read new

S may be used for  tq l  o!  i r l .

1 0 .

1 1 .

In any of  the fo l lov ing,

LoAD [p] to [q]

LoAD [p]

INSERT AFIER [q]
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1 2 .

t 3 ,

t4-

1 5 .

DEI,ETE [p]  T0 [q]

DELETE [q]

AlTIR [p] ro [q]

ArrER [q]

Pux [p] To [q] AI'IER [r]

PUI [q] AI'IER [r]

PR]NT TEKI :

PRINT ALL

PRINT

PRINT NO

PRINT SCRATCIT

cET To [p-r] ;  SET [q+1]

DELETE [q] To [q]

DEIETE [p] To [q] ; TEXI

DELETE [q]; tEXI

cEr rd tr l ;  l ,oAn lpl ro [q];

sET [+r]
cEr To [r] ;  LoAD lql i

sET [r+I]

AND Instructions? ne\' texl?

yes yes

yes yes yes

ves

16. PACE

T7. TTYPE [K]

TTYPE

18. NO TIYPE

19. PEEK [n]

20.  FILE <f i le

nuBber>/<durdP

count> (<inte-

cer>)

21. CREATE <i !e-

8e!> BLoCKS :

CRTAIE <inte-

ger> cAxDs

22. AVAI]ABLE i

23, BINARY

24. COWARE

25. CTiECK

List  ent i re Present Scla lch Area contenrs

Nein Page

c i v e  E e l e t ) ? e  o u t P u t ,  k  c h a r a c t e r s  P e r  l i r

TTYPE 66

No relerype outPul

Pr int  n inages f ron each record of

currenl lY seLecled' rser '

Set IILI to be Logical FtIe T'?e <integer

Reserve <inlege!> BLOCKS or CARDS of

avai lable space fot  currentLy selected

(usER, FIIE) Pair

Print infornatioo about availabLe space

No ner serial nuobers in Scralch Area

Conpare scralch co selected recold

Terf,inate lun if any errors have been

found by ColrPALE,
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26. DIRECTORY

27. mNn
28. PURGE

29. REsEr [n]
30. DOI,DUW

31. LAF r<two

characters>r:

Print infornation about curreot users

lelEinate AND progras

Delete current ly  selected f l1e f !@

C T m S ;  D U M P

Change texl tenniflatlng language field

to lhe <t!|'o charactels> speclfied

Mark currenlly selected !ile accessable

only to creator .

uark culrently selected file accessable3 3 .

32 .



V. AND Error I'tes sage s

AND per fods  l iany  checks  on  the  va l id i ty  o t  rhe  ins t ruc t ions  i t

executes .  I f  an  er ro r  i s  de lec ted '  AND v i ]1  Pr in t l

(1 )  The cu l re t r t  ins t ruc t ion  card :  (Note :  excepc  in  p r in t  dode

',NO", this I'itl be lhe second tine this cald has been Printed) ;

(2)  A pointe!  ot  che for t

on th ls instrucl lon caldr  and

above the  las t  co lum scanned

(3)  An alPlopr iate error  nessage;

The fo l loeing sPeci f ic  chanses have been dade:

(A) AII superfluous <IAE> charactels in AND instluctions tvPed

at a celetyPe are iSnored in scanning AND instrucl ions The

dA.B> characler  wi lL st i11 aPpear as '=r  in the Pr inted inage

of lhe iostruct ion card.

(B) In the ale l iBi ter  TO in paraeiers to AND edi t ing instruct ioos'

rhe O ('rOH") can be t)?ed (by nistake) viEhout causing

an AND elror.

The error  nessase can be ctassi f ied as fo l ro l 's :

(1)  Error  of  sFtax on Ai{D instrucr ion card:

I ]]4PROPER AXD ]NSIRUCTION'

IMISSINC NL'}IERIC INSTRUCTION'

iNCROPER CEA.RACTER ON INSTRUCTION CARDI

I! coluffrs l and 2 of an inslluclion card do not contaitr either

tANr or blanks, AND !ril1 Print ttle @ssage t IMPRoPER LAIIGUAGE FIELDT

and then attemPt lo scan colthns 1 through 80 of the card inslead of

3 Ehrough 30.  I f  th is nodi f ied scan v ie lds vel l - for lned AND insl ruct ions'

they \ r i l l  be executed.

(2)  InPtoFer Paraneters to col lat ion instruct ion '

the fou! dessages vhich nay occur and their meaninSs

are suntrarized belolt; where there is a palticular

Paral tete!  in errot ,  that  PataEeter is  deEoted bv " [e] ' r '

A11 of  these four erro ls are tecoverable '



( 3 )

(1 )

Improper palaaeters to othe!  ins l tuccions:

I IMPROPER PROCRAM NUAERI (P> 127)

IINVAIID PRIIT PAI.A}dTER I

' TNPRoPER PA.R3-IIETER To Rlr'l.t ! \f!rsc paraneter

is  aoL val id system natr ,  or  secold Paranecer

is not  <ehpty>,  rcAx.Dr,  rTAPEr,  '4,oglca1 Fi le TyPe>')

'DL'!.I? coLNT l,tcoRREcr I

'DI,'!F COUTIT IIISSING OR INCORRECT IN FORM'

'USER OR PROGRAM MISSING'
IYOU ARx NOT PER}{ITTED TO DI]M3, CREATE, OR PI,RCE

THIS PROCIAUT ( i ,e. ,  OSER does not  agree v i th

j o b  c a r d )
'THAT AND REcoRD IiAs 0 cARDs' (a "RIJN, <systetrD,

TAPE" insrrucciod has rr ied to set  Ehe i15 swiech

c o  L a k e  i n p u E  f r o n  d n  A N D  r e c o r d ,  o r  e l s e  a  S E T

h , -  \ a a -  o i a p . .  L h e  r e c o r d  c o n t a i n s  n o

cald inages,  possib ly because an ear l ie!  AND lun

was teroinaEed by an error  before anything was

dwped inro Ehe recold)  .

I RUN TER}fINAAED BY CHECK'
IAND PROGR-AM TERI.TINAIED BY END-OF-FIIE'

AND r i l1  genera l l y  recover  f ron  syn tax  er ro ls  o t r

A . l , lD  ins t rucL ion  cards .  There  are  Lh !ee  cases :

(1 )  I f  an  ins t luc t ion  has  been scanned and a

I e g a l  s e t  o f  o a r e e E e r s  f o l l o w s ,  E h e n  c h e

nex i  i te f ,  scanned must  be  a  de l in i te r  . . .

a  sen ico lon !  a  bar ,  o r  the  end o f  the  card .

l f  no t ,  AND v i l1  check  tha t  the  charac ie r  i s

r  ' ^ , r p .  i r  i . c  w i l l  b e

assmed tha t  the le  n las  a  semi -co lon  on i t ted ,

lhe  nessa8e:

MISSTI.IG DELI}trTER

{ i l l  be  pr in t€d ,  and . \ND v i l l  s ia r t  scann ing

che le t te r  look ing  fo r  a  cor tec t  ins t luc t ion '

Any  orher  case r i I I  fa l l  under  i ted  (2 ) .



(2 )  I f  a  syn tax  in  the  Paraseter

o f  an  ins t ruc t ion ,  AND n i1 l  sk lP  ro  the

nex t  de l in i te t  and Pr in l  the  neBsage:

I}I?ROPER PANA.},{ETER

( l )  I f  a n  a l p h a b e E i c  i n s E r u c E l o n  n e t u  i s

encounEered tha !  i s  no !  a  lega l  AND ins t luc t ion '

the  nessage:

IMPROPER IA}IDI INSTRUCTICT{

! . r i I I  be  pr in ted '  and AND wi l l  sk iP  ahead lo

the  nex t  de l in l te r  lo  s ta l t  scaan lng  aga in .

l,lore chan 20 AND edors l'ill cause AND to terolnale

r i th  rhe  message:

TOO }I,qXY ERRORS' I QUIT,

(4 )  AxD Sys ten  Er ro ls

I f  any  e l ro r  message conta in ing  the  Phrase:

r (PA!{rcr.*r-} ) 
n

occurs' !t should be brought lo rhe lFdt€dlate

a t t e n E i o n  o f  C o $ p u r e !  C e n r e r  s t a f f '  s i n c e  l c

ind ica tes  a  Poter r ia l l y  se l ious  A l lD  sys terd  er lo r .

AND REFERENCE

Users are referred co User Consul tant  and Dennis Moyles (sraf f  medber)  '

Director  of  Specia l  Projec!s,
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