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9 .  INPUT/OUTPUT

GEN ERAL

Input  and ou tpu t  opera t ions  are  accompl ished in  UNIVAC 1108 ALGOL by  mea ls  o f

l ib ta ry  p rocedures .  The two main  ones ,  READ and WRITE,  a re  more  f lex ib le  thau

ordinary procedures writteo in ALGOL because the number of patameters in an actual

call or even the order of the parameters is not t igidly specified. In general, when doing

I/O with other than cards ot printet, lecursive calls should be avoided' An imPoftant

feature of the I,/O is that there are degtees of complexity that calr be used. It is very

s imp le  to  inse l t  s ta temer ts  in to  the  ALGOL program jus t  to  dump a  few var iab les  when

debugging. More refined output for a working progtam can be done later.

The two o ther  impor tan t  I /O procedures ,  POSITION and REWIND,  a re  concerned ex-

c lus ive ly  w i th  magnet ic  tape and tape-s imu la ted  d tum oPera t ions .

FREE-FORMAT OUTPUT ON PRINTER AND CARD PUNCH

Arrays  and va lues  o f  express ions  can be  pr in ted  by  s imp ly  ca l l ing  the  WRITE procedure

in  the  fo l low in  g  way:

W R I T E ( P R I N T E R  ,  v 1 , v 2 , . . . ,  v 1 )

whete  each v i  i s  an  express ion  o t  an  ar ray  ident i f ie r .  In  a  s imi la r  manner ,  i f  the  ou tpu t

is  to  be  punched,  the  ca l l  i s :

W R I T E ( P U N C H ,  v 1 ,  v r , , u n )

PRINTER and PUNCH are  dev ice  names wh ich  spec i fy  the  ou tpu t  u [ i t  to  be  used '  I f

no  dev ice  is  named,  PRINTER is  assumed:

W R I T E ( v 1 , v 2 , . . . , v 1 )

In  the  fo l low ing  descr ip t ion  the  word  'p r in t '  v  i s  used in  d iscuss ing  the  ac t ion  o f

WRITE,  bu i  the  word  'punch '  may be  subs t i tu ted .  S ign i f i can t  d i f fe rences  be tween the

two dev ices  a ie  no ted .

The ac t ion  o f  WRITE is  to  eva lua te  the  express ions  in  the  o tder  they  a le  l i s ted  i r  the

ca l l  and pr in t  the i r  va lues  in  the  fo l low ing  manne l :  except  fo r  s t r ing  express ions ,  10

va lues  are  p t i f l ted  on  each l ine  (6  per  card  i f  punch ing) .  Each va lue  occup ies  a  f ie ld

o f  12  charac ter  pos i t io f l s  o r  co lumns.  I f  the  ac tua l  pararne te t  i s  an  ar ray  i t  i s  decom-

posed by  co lumns.  Each occur rence o f  WRITE beg ins  p t in t ing  on  a  new l ine .

9 .  1 .

9 . 2 .
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The express ion  or  a r ray  e lement  i s  p r in ted  in  a  fo rm cons is ten t  w i th  i t s  type .

E x a m p l e s :

R I A L  A R R A Y  A ( 1 : 1 0 )  $

t4R I  TE ( PR INTEtt  r  A )  $

ac ts  t he  same  as

! / R I T E ( P R I N T E R T A { 1 )  r A ( 2 )  r . . . , A { 1 0 )  )

For  mul t id imens iona l  a r rays  the  decompos i t ion  is  such tha t  the  le f tmost  subscr ip t  var ies

most  f reques t ly ,  Thus  the  sequeace

B O O L E A N  A R R A Y  A ( 1 i 2 t L i 2 t  1 : 2 )  $

! v R I T E ( P R I N T E [ t r A )  $

acts  I i ke

W R I T E  ( P R I N T E R  r  A  (  1 r  l  r  1 )  r  A  ( 2 t  I t  l l  t  A ( 1 t 2 t  l l  t  A l 2 t 2 t  l l  t
A ( 1 r l r 2 )  r A ( 2 r 1 t ? l  t t r ( L t 2 t 2 l  t A l 2 t 2 t 2 l l  $

T y p e

I N T E G E R

R E A L  a n d  R  E A L  2

I  Orm

B O O L  E A N

C O M P L E X

In teger  fo rm,  r igh t  jus t i f ied  in  the  f ie ld .  Inc ludes  a  lead ing

mi l lus  i f  the  e ' rp ress io f l  i s  negat ive .  Lead ing  zeros  are  no t
pr in ted .

Both  types  are  pr in ted  r igh t  jus t i f ied  in  the  fo rm X.XXXX, tNN,

where  NN represents  the  powet  o f  ten .  I f  the  number  i s  negat ive ,

l . l  N  is  p receded by  a  minus  s ign .

E i ther  TRU E or  FAL5E is  le f t  ius t i f ied  in  the  f ie ld .

The rea l  and imag inary  par ts  a re  each g iven a  f ie ld  as  fo t  REAL.
Thus,  on ly  f i ve  express ions  o f  type  C0MPLEX can be  pr in ted  on

the  same l ine .

St r ings  are  a  s l igh t  except io r l  in  tha t  they  a lways  s ta i t  a  r rew l ine .  Whenever  a  s t r ing

express ion  occurs  as  a  parameter ,  the  prev ious  express ions ,  whether  the i r  numbel  i s  a

mul t ip ie  o f  10  or  no t ,  a ie  p r in ted .  Then the  s t r ing  is  p r in ted  on  a  new l ine .  The nex t

p a r a m e t e !  w i l l  b e  p r i o t e d  o n  t h e  f o l l o w i n g  l i n e .  F o r e x a m p l e ,  i f  A  a n d  B  a r e  R E A L

and have the  va iues  7 .0  and 0 ,004 respec t ive lv ,  then the  s ta tement

\ 4 l t I T E (  i A = r  r A '  r u = r  r B r  r A  o v f R  F r  r A l B )

I
t
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would  produce the  fo l low ing  l i r ies  on  the  p l in te r i

A =
7 . 0 0 0 0 r  0 0

4 . 0 0 0 0  r  - 0 3
A OVER ts

1 . 7 5 0 0  r  0 3

r v r  l -
r v n  t -
| 4 R I T E (

p roduc e s

VECTOR A

. ?
8

t'4ATR I X t3
TRUE TRUE

A ( l : 1 5 )  $
B ( 1 i 2 r 1 : 2 )  $

l r l r l 5 ) D O  A ( I ) = I - 3  $
L r I t 2 )  D 0  F O R  J : ( 1 r 1 r 2 )  D O
V E C T O | i  A r r A r r M A T t i I X  8 r  r B )  $

B (  I , J ) = I  G f O  J  9

Example :

INTEGER ARRAY
BOOLEAN ARRA Y
I N T I G E R  I r J  g

the following output:

- l  0
9  1 0

FALST TRUE

I

1 1
3

1 lT2

1 2  1 2  1 2  7 2  t 2  1 2

9,3 .  FREE.FORMAT INPUT FROM CARDS

For  read ing  punched cards  in  f ree- fo rmat  mode,  the  procedure  READ is  ca l led  w i th
dev ice  CARDS:

R E A D ( C A R D S ,  v 1 , v 2 , .  .  . ,  v 1 )

where  each v i  i s  a  var iab le  o r  a t ray  ident i f ie r .  Aga in ,  i f  no  dev ice  is  wr i t ten ,  CARDS
is  assum ed:

R E A D ( v 1 , v 2 , . . . , v n )

Th is  p rocedure  reads  the  nex t  inpu t  card
s tan t  on  the  card  is  ass igned to  the  nex t

and scans  the  in fo rmat ion  on  i t .  Each con-
paramete !  in  the  orde t  i t  appea!s  in  the  ca l l .

I
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Arrays  are  hand led  in  the  same manner  as  fo r  WRITE.  Constan ts  on  the  ca tds  must  be

punched in  the  same fo rm as  they  appear  in  the  ALGOL source  language (see 2 '3 )  w i th

the  except ion  tha t  a  codma( , )  may be  used in  p lace  o f  the  ampetsa ld  (&) .  Constan ts

on a  card  are  de l im i ted  by  one or  more  b lanks  and by  the  end o f  the  card .  There fo te ,

there  is  no  res t r i c t ion  as  to  where  a  cons tan t  may appear  on  the  card .  I f  there  is  no t

enough in fo rmat ion  on  the  f i rs t  ca td  to  sa t is fy  the  READ procedu le ,  a  second ca td  i s

read,  and so  on .  Any  in fo rmat io r i  oo t  taken f rom the  las t  card  is  los t  ( i .e . ,  the  nex t

ca l l  to  READ reads  a  new card) '  An  *  punched on  a  card  causes  the  remainde l  o f  the

card  to  be  ignored.  Otherw ise ,  a l l  80  co lumns o f  the  card  are  scanned fo r  i r t fo rmat ion '

A n  e x a m p l e  o f  a  c a l l  o n  R E A D :

R E A L  A r i i  1 ,
I N T f G E R  C O L ] N T E R  $

R E A D ( C A R D S ,  / \ T B T C O U N T E R )  I

D a t a  C a r d

-7 .2  .099  362236

ass igns  the  va lues  -7 .2  to  A ,  .099 to  B  and 362236 to  coUNTER.  I t  i s  no t  necessary

fo r  the  type  o f  the  cons tan t  on  the  card  to  match  the  type  o f  the  ac tua l  parameter .

Trans fer  func t ions  are  used au tomat ica l l v  i f  such  func t ions  are  de f ined (see Append ix

B ) .

9 . 4 .  L I S T  P A R A M E T E R S  _  T H E  L I S T  D E C L A R A T I O N

I t  i s  poss ib le  to  supp ly  more  genera l  k inds  o f  parameters  to  the
procedures  than those we have ment ioned in  Sec t ions  1  and 2 .

is  a  method fo f  p r i r t ing  on ly  the  th i td  tow o f  a  two d imens iona l

READ and WRITE
The fo l low in  g  example
mat r ix  A :

R E A L  A R R A  Y  A ( l i N t  l i N )
I N T E G E R  I  $

F O R  I : ( 1 r l r N )  D 0  l { R I T E  ( A ( 3 r I )  )  s

I t  can  a lso  be  done the  o ther  wav around:

w R I T E  ( F O R  I : ( 1 r 1 t N )  D 0  A ( 3 ' l ) )  $

which  has  the  same e f fec t ,  except  fo r  the  paper  spac ing .  The parameter  de f ined by  the

s ta tem ent

F O R  I = ( l r l r N )  D 0  A ( 3 r I )
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i s  ca l led  a  l i s t  and is  acceptab le  any  t ime as  a  paramete t  to  READ or  WRITE.  Th is

cons t ruc t ion  can be  used as  an  ac tua l  paramete t  to  any  p tocedure  ( the  fo r rna l  paramete t

spec i f ied  as  L lST) ,  bu t  u l t imate ly  can be  used on ly  by  a  p rocedure  ou ts ide  the  ALGOL
language such as  READ or  WRITE wh ich  are  in  assembly  language.  The procedure

MAX and MIN can a lso  be  ca l led  w i th  th is  type  o f  l i s t  pa ta f te te r .  As  wou ld  be  expec ted ,

the  FOR c lauses  in  a  l i s t  can  be  nes ted :

R E A L  A R R A Y  A ( 1 i N r l l N )  $
I r r T E G E f t  I r J  3

R E A D  ( F O R  I = ( 1 I 1 I N )  D O  F O R  J : ( 1 I 1 I N )  D O  A ( I I J ) )  $

reads  a  mat r ix  f rom cards  bv  rows ins tead o f  the  usua l  co lumns.

The e lements  o f  the  mat r ix  cou ld  be  pr in ted  in
r . rsed  to  ca l l  the  WRITE procedure :

' I R I T L .  ( F O R  I = ( 1 ' 1 I N )  D O  F O R  J : (

l ike manner wi th the same parameter

1 r 1 r l . i )  D 0  A ( I r J ) )

for  th is  pu rpose:but  th is  i s  labor ious ,  The L IST dec la ra t ion  is

R E A L  A R R A Y  A
I t ' l l f G E R  I r J
L I S T  L l  (  F O R

R f A D ( L I } $
W R  I T E  (  L 1 )  $

(  1  i  l , l  r  l  3 l l  )
$

I = ( l r 1 r N )

$

DO F O R  J = ( l r l r N )  D 0  A ( T r J )  )  $

The L lST dec la ra t ion ,  l i ke  a l l  dec la ra t ions ,  must  be  p laced a t  the  beg inn ing  o f  a  b lock .
A L IST mere ly  de f ines  an  ordered sequence o f  exp tess ions :

R L A L  X I X Y  $
I  I ' ] T E G E R  W I D D L E  $
I ] O O L E A h J  A R R A Y  O  ( 1 : I O )  $
S T R I I I G  B E A I v  ( 3 6 * 5 )  $
I N T E 6 E R  I  $
L I S T  L  (  l .  0  r  X  r  X Y  r F O R  I =  (  1  r  I  r  5 )  D 0  (  0  (  I  )  0 B E A t l  (  3 6 *  (  I - l  )  + l  r  3 6 )  )  r

S A R T ( l , ^ / I [ ] D L E * * 3 )  )  $

The LIST L def ines the fo l lowing sequence of  exptess ions:

1 . u  X  X Y  A ( 1 )  B E A N ( 1 r 3 6 )  Q ( 2 )  B F A N ( 3 7 r 3 6 )  A ( 3 )  B E A I ' I ( 7 3 r 3 6 )
0 ( 4 )  B E A N ( 1 0 9 r 3 6 )  G ( 5 )  f I E A N (  1 4 5 r 3 6 )  S 0 R T ( t r l I D D L E * * 3 )

l .

L
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Note  tha t  the  L IST def ines  on ly  the  express ions ;  the  va lues  are  no t  de f ined u f l t i1  the

L lsT is  ac t i va ted  ( tha t  i s ,  un t i i  i t  i s  ac t r . ra l l y  used in  a  p rocedure  ca l l ) .  The ident i f ie rs

used in  the  express ion  must  be  de f ined pr io r  to  the i !  inc lus ion  in  the  L lST dec la ta t ion .

Thus ,  the  o ther  dec la la t ions  shou ld  p recede the  L IST dec la ra t ion .

A L IST may conta io  as  e lements  the  fo l low ing  th ree  th ings ,  separa ted  by  commas:

I  Express ions

Ar ray  ident i f ie rs

L is ts  de f ined by  F0R c lauses

I t  shou ld  be
def in  ed  by  a

P e r m i s s i b l e

noted  tha t  BEGIN and END cannot  be  used to  g roup express ions  in  a  L IST

FOR c lause,  On ly  le f t  and r igh t  paren theses  are  permi t ted '

ou tpu t  parameters  to  a  WRITE procedure  are :

I  An  express ion

r  An ar ray  ident i f ie r

r  A  L  IST ident i f ie t

r  A  L IST def ined by  FOR c lauses

The above are  a lso  permiss ib le  pa tameters  to  the  READ procedure  w i th  the  res t r i c t ion

tha t  on ly  var iab les ,  no t  genera l  express ions ,  can  be  paramete ts  to  READ.  Th is  app l ies

a lso  to  l i s ts  be ing  used as  pararne te ts  to  READ.  The paramete ts  to  READ are  rea l l y

ca l l -by-name parameters  and occur  on  the  le f t -hand s ide  o f  ass ignment  s ta tements .  Thus ,

they  nru  s t  be  var iab les .

Th is  sec t ion  is  conc luded w i th  a  warn ing  conceming the  use  o f  a  L l5T.  Do no t  use  an

i te ra ted  var iab le  o f  a  FOR l i s t  as  an  i te ra ted  var iab le  o f  a  FOR s ta temef l t  w i th  the  ac t i -

va t ion  o f  the  L IST w i th in  i t s  scoPe:

INTEGIR I  S
A R R A Y  A R G 6 6 H A  ( I : I O )  $
L I S T  L I S P ( F O R  I : 1 0  S T E P  . 1  U N T I L  1  D O  A R G G G H A ( I ) )  $

F O R  I : ( l r 2 ; 4 7 ) 0 0
IJEG I I.I 

.

h I R  I  T E  ( L I S P )  $

E N D  $

This  p rogram is  sernaot ica l l y  incor rec t .  Th is  type  o f  e r ro r  can  be  par t i cu la r ly  d i f f i cu l t

to  i so la te .

o
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9 . 5 .  F O R M A T T E D  O U T P U T  _  T H E  F O R M A T  D E C L A R A T I O N

I t  i s  o f ten  des i rab le  to  p r in t  o r  punch in fo rmat ion  in  a  spec i f i c  manner  ra the !  than to
accept  the  pos i t ion ing  au tomat ica l l y  p rov ided by  the  WRITE procedure .

The F0RMAT dec la ra t ion ,  wh ich  is  inc luded w i th  the  o ther  dec la ra t ions  a t  the  beg inn ing

of  the  b lock ,  p rov ides  a  means o f  spec i fy ing  how a  p t in ted  page (o t  punched card)  i s  to

be fo rdra t ted ,  A  fo rmat  i s  a  se t  o f  spec i f i ca t ions  tha t  can  be  in te lp le ted  by  the  i /O
procedures  to  cont ro l  the  ed i t ing  o f  in fo rmat ion .  The fo r rna t  takes  th is  fo tm:

FO RMAT < ident i  [ ie r>  ( ( fo rmat  spec i f i ca t ions>)

The fo l low ing  l ines  spec i fy  two fo rmats ,  FEIN and FTWAIN:

F 0 R [ 4 A T  F E I N (  X 1 0  r D 7 . 2 r X 5 r R l 7 . A r A l '  I  )  I
F T ! ' / A I N  ( 8 6 r S 1 0 r  I 5 r  X 2 t T 1 4 . 9 r A 3 t E ) $

A s ing le  fo rmat  ident i f ie r  may be  inc luded as  a  pa lamete t  in  a  ca l l  on  WRITE,  bu t  i t s
pos i t ion  in  the  ca l l  does  no t  mat te r .  For  example ,  the  two fo l low ing  ca l l s  in  WRITE
are  equ iva len t .

R E A L  A r B  $

h iR  IT f  (  PRI I , tTER I  FE IN  I  A  I  B  )  $
W R I T E ( A r t s r F E I N ) $

A fo rmat  spec i f i ca t io l r  cons is ts  o f  a  ser ies  o f  ed i t ing  and/or  noned i t ing  codes  separa ted

by  commas.  An ed i t ing  code cor responds to  a  va lue  to  be  pr in ted  and spec i f ies  how the

va lue  is  to  be  ed i ted ,  A  noned i t ing  code cont lo ls  p r in t ing ,  sPac ing  or  inse f t ion  o f  b lanks

or  cons tan ts  in to  the  pr i r i t  1 ine .  The ac t ion  o f  WRITE,  when a  fo rmat  i s  be ing  used,  i s

to  pa i r  each ou tpu t  express ion  w i th  i t s  cor respond ing  ed i t ing  code in  the  fo rmat .  Non-
ed i t ing  codes  are  executed  as  they  are  encountered .

L
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9 . 5 . 1 .  N o n e d i t i n g  C o d e s

A s . t

In  noned i t ing  codes  l i s ted  be low,  s  and t  a re  uns igoed in tegers

number  o f  charac ter  pos i t io f l s .  Two convent ions  are  tha t  As  is

and A is  the  same as  A0.0 ,  For  phases  tha t  requ i re  a  t ,  bo th  s

than 64 .

F O R M A T  C O D  E A C T I O N ( P U N C H )

and w ind ica tes  the
the  same as  As .0
and t  must  be  less

Punches  t he  ed i t ed

l i ne  i n to  a  ca rd ,

s  and  t  a re  i gno red .

I gn ored

Sam e

Sam e' <  
" n y

no t  con -

ta i n i ng  a

T o b l e  9 - 1 ,  O u r p u r  N o a e d i t t n g  C o d e s

A C T I O N ( P R I N T E R )

Pr in ts  the  l ine  jus t

ed i ted .  Sk ip  s  l in  es
before  pr in t ing  and
t  l ines  a f te i .

E jec ts  the  page to
log ica l  l ine  s -1  i f
s -1  i s  be low marg in
on cur ren t  page.  The

next  l ine  to  be  pr in ted ,

i f  i t  spec i f ies  A1, t ,
p r in ts  on  l ine  s ,  I f  s - l
i s  on  the  cur ren t  page

and is  be low the  cur -
ren t  l ine ,  Es  sk ips  to
s-1  and the  page is  no t

e jec ted .

Sk ips  the  nex t  w char -
ac ter  pos i t ions  ( i .  e . ,
inser ts  w b lanks  in  the
l ine) .

Inse f ts  the  s t l ing
enc losed in  quotes
into the 1ifle.

Activ ate
(Each forrn at
s ta tem ent
m u s t  e n d
wi th  th  i s )

E j  ec t

Expun ge
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v , 5 . 1 .  E d r t r f l s  L  o d e s

The editing codes are the same for both printing and punching. Each code acts on
one value to be pridted. The w specifies the field width (that is, the total f lumber
o f  charac ter  pos i t ions  to  be  used in  the  ed i t ing ,  inc lud ing  s igns ,  dec ima l  po in ts ,  and
comma). If w is too small to do the proper editing, the whole field is f i l led with
asterisks (*). Any editing done beyond the edge of the output medium (732 or 128
columns on the printer, 80 columns on the card punch) is lost. The d is interpreted
differently for different phrases. In format codes that use rto d (as Sw), w must be
smaller than 4096. In codes that include d, w must be enough larger than d to include
at  Ieas t  the  dec i rna l  po io t ,  a  s ign ,  and the  exponent  w i th  i t s  s ign  i f  there  is  one.

FORMAT COD E A C T I O N

Boolean Pr in ts  TRUE or  FALSE in  the  f ie ld ,  le f i  jus t i f ied .  I f  the  f ie ld
is  too  shor t  as  much as  poss ib le  i s  p r in ted ,  e .g . ,  B l  resu l ts  in
T  o r  F .

Prints a decirnal number with d places after the decirnal point,
right justif ied in the fie1d, and with a Ieading minus sign if
negat lve .

Prints an integer number right justif ied in the field with a
lead ing  minus  s ign  i f  negat ive .  The in teger  i s  p r i l l ted  to  the
base d  whete  d"0  and d=10 are  equ iva len t ,  In  the  la t te t  cases
the  .d  can be  omi t ted .  Range o f  d :  2  (  d  3  10 .

Pr in ts  d  s ign i f i can t  d ig i ts  o f  a  REAL o t  REAL 2  var iab le  in
the  fo rm X.X.  .  .  .  .  X ,  NN.  A  lead ing  minus  s ign  is  p r in ted
i f  the  number  i s  negat ive .  I f  the  power  o f  ten ,  NN,  i s  negat ive
i t  i s  p teceded by  a  minus  s ign .  Note  tha t  w must  a lways  ex-
ceed d  by  6  o r  more  to  a l low fo r  t  .  ,  t  NN.

Prints the first w characters of a string left justif ied in the
fie1d. If the string is shorter than w characte!s, the rest of
the  f ie ld  i s  space f i1 led .

Prints a number with a decimal point right justif ied irl the
f ie ld .  On ly  the  f i rs t  d  s ign i f i can t  d ig i ts  a re  p r in ted ;  a  lead ing
minus  s ign  is  p r in ted  i f  negat ive .

D w .  d Dec imal

I w . d Irlteger

St r in  g

Tdble 9-2,  Outout  Edi t ina Codes

The type o f  the  ac tua l  paramete !  i s  t rans fer red  to  the  type  demanded by  the  ed i t ing
code in  any  case fo r  wh ich  the le  a re  t rans fer  func t ions  de f ined.  A  complex  number
is  ed i ted  us ing  two success ive  ed i t ing  codes ,  the  f i t s t  fo t  the  !ea l  pa l t  and the
second fo r  the  imag inary  par t .

R w .  d Rea l

Tw.d  T  run  ca ted

o
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The fo l lowing examples i l lust rate the use of  var ious edi t ing codes:

R E A L  A r B  $
F O R I 4 A T  F 1 ( X 2 r D 7 . 2 r X 5 r R l 7 . 8 r A 1 . 1 )  $

A = 7 2 , 4 7 4  $
B : - . 1 2 3 + 5 6 7 8  $
W R I T E ( F l r A r B )  $

The above cod ing  wou ld  p r in t A  and B as  fo l lows:

F L  ( X 2 t  D 7 . 2  X 5 r  R 1 7 . 8 r A 1 . l  )  $

I f  F1  above were

F 1 (  r A : r .  D 7 , 2 t  X 5 r  r B : r  r  R l 7 . a ,  A 2 . 1 )--7- -7- 7- 7--
then rhe prinrout would be.z. / 2 blank l ines
Z---- " 

/ -2"---------Z--
A = A A 7  2 .  + 7  b L A A A B : A A A -  I  .  2 3 4 5 6 7 8  r  - 0 1

1 b lank  l ine

^a  AA72  .  47AAA aAAAA- l  .  2345578  r  -01

1 b lank  l ine

1  b lank  l ine

To compare  the  th ree  rea l  codes  D,  R and T ,  suppose

' ] E A L  A  $
F O R , ! l A T  O K  ( D 1 0 . 4 r R 1 0 . 4 r T 1 0 . 4 ' A l  )  $
A : 0 . 0 0 1 1 0 7  $
W R I T [ ( A r A r A r 0 K )  I

The pr in ted  l ine  r rvou ld  then be  as  ind ica ted  be low:
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a 9.5 .3 .  Repet i t ion  o f  Ed i t ing  Codes

A s ing le  ed i t ing  code (o r  a  g roup o f  ed i t ing  codes)  can be  used a  number  o f  t imes
wi thout  ac tua l l y  repeat i lg  the  code i t se l f  in  the  fo rmat  s ta tement ,  Three d i f fe ren t
methods  can be  used:

I  S imp le  repet i t ion  ,  used when the  number  o f  repet i t ions  requ i red  is  known.

r  Var iab le  repet i t ion  -  used when the  number  o f  repet i t ions  depends o l  da ta .

r  I f lde f in i te  repet i t io f l  -  used when the  oumber  o f  repet i t ions  is  inde terminate .

9 .5 .3 .1 .  S imp le  R ep  e t i t ion

An ed i t ing  code may be  repeated  by  pre f ix iog  i t  w i th  an  uns igned nonzero  in teger
cons tan t  wh ich  spec i f ies  how many t imes tha t  code is  to  be  repeated ,

Example :

F O R I ' t A T  F l  ( R 1 6 . 8 r R 1 6 . 8 r  R 1 6 . 8 r  A 1  )

i s  equ iva len t  to

F O R N A T  F 1 ( 3 R 1 6 . 8 r A 1 )

I t  i s  a lso  poss ib le  to  lepeat  a  g roup o f  ed i t i r tg  codes  by  enc los ing  them in  paren-
theses  and preced ing  th is  pa len the t ica l  g toup w i th  an  uns igned r ronzero  i f l tege t
cons tan t  ind ica t ing  the  number  o f  repet i t ions  o f  the  group.  There  is  r lo  l i rn i t  to  the
depth  o f  nes t ing ,  ed i t ing  codes  or  g roups  o f  codes .

Given the  dec la ra t ion

B O O L E A N  A R R A Y  B O O L ( 1 i 7 r - l l 4 )  c

the  fo l low ing  fo rmat  wou ld  permi t  p r i f l t ing  the  ar ray  e lements  w i th  on ly  one row per
l ine

F 0 R M A T  F O R ! 1  ( 7 ( 6 8 7 r A l )  )  $

9 .5 .3 .2 .  Var i  ab le  Rep e t i t ion

A second type o f  repet i t ion  is  the  var iab le  repeat ,  Ins tead o f  an  in teger ,  an  ar i th -
met ic  express ion  or  Boo lean express ion  enc losed in  co lons  spec i f ies  the  numbet
o f  repeats .  The Boo lean va lues  TRUE and FALSE are  equ iva len t  to  one and zerc ,
tesp  ec t ive ly .

E X a m p l e :

I N T E G E R  A R R A Y  A ( 1 : N r l i M )  I
F O R M A T  F ( : l ' i :  ( : l v l  i  ( R 1 6 . 8 )  r A l )  )

\ tou ld  p r in t  the  ar ray  one row per  l ine  (so  M shou ld  be  less  than 9) .  The expres-
s ion  (N or  M)  i s  eva lua ted  a t  the  t ime the  ed i t ing  code is  ac t i va ted .  I f  N  or  M have
a va lue  o f  zero  or  less ,  the  group o f  fo rmat  codes  under  cont ro l  o f  tha t  repeat  ex-
press ion  is  sk ipped.  Note  tha t  in  th is  type  o f  repet i t io f l ,  the  codes  to  be  repeated
must  be  enc losed in  pare f l theses  even i f  there  is  on ly  one such code,

L
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9.5 .3 .3 .  Indef io i te  R ep  e t i t ion

A f ina l  var ian t  o f  ed i t ing  code repet i t io t  i s  the  indef in i te  o r  un l im i ted  tepeat .  Th is
is  accompl ished by  enc los ing  a  g roup o f  fo Imat  codes  i r l  paren theses  w i thout  p re-
ced ing  th is  paren the t ica l  exp tess ion  w i th  an  is teger  cons tan t .  The innermost
parenthe t ica l  g roup tha t  i s  no t  p receded by  an  in teger  cons tan t  i s  un l im i ted  and w i l l
be  used repeated ly  un t i l  the  ou tpu t  l i s t  i s  exhausted .

G i  ven :

F 0 R f 4 A T  0 N A N D O N  ( E 1 r  T V E C T 0 R  B r  r A l r  ( 0 7 . 2 r A 1 )  )  $

R E A L  2  A R R A Y  B ( 1 : M )  $

t hen

! . / R I T E ( u r O l i A N 0 o N )  $

wi l l  p roduce  t he  f o l l ow ing  on  a  new  page

VECTOR B

X X X X . X X
X X X X . X X
X X X X . X X
X X X X . X X

As an ex tens ion  o f  th is  fea ture  no te  tha t  the  parentheses  sur tound ing  an  e f l t i re

fo rmat  a re  indef in i te  repeats .  I f  there  are  mole  va lues  to  p f in t  upon reach ing  the

end o f  the  fo rmat  s t r ing  the  who le  fo rmat  i s  repeated .  Wr i t ing  s tops  wher t  the  two
fo l low ing  cord i t io [s  a re  sa t is f ied :  there  are  no  more  va lues  to  be  ed i ted ,  and the
r igh t  parer thes is  o f  an  indef in i te  repeat  i s  encountered ,  Any  ed i t ing  code en-
countered  when there  is  r to th ing  more  to  be  ed i ted  is  t tea ted  as  Xw.  Noned i t ing
codes are  hono red .

E x a m p l e :

R E A L  A r B  $
FORl " lA  T  Z  (5D7  ,2  t  A2 ,3  r  I  ABOVE
A  :  1 7 . 0 0  $
B  =  - 1 8 . 0 0  $
W R I T E  ( A r  A / 2 t B t B / 2 t Z l  $

produces

I S  D E B U G  1 r  ,  A l  )  $

AA 17  .  0  OaaAB .  50  A -18  .  0  0  aa -g .  0  0

ABOVE IS  DEBUG I

A common er ro r  to  watch  fo r  i s  the  omiss ion  o f
indefinite repeat (or within a format declaration

F 0 R M A T  a T E ( E r  ( 8 R 1 6 . 8 ) , A 1 . 2 )

an ac t iva t ion  code w i th in
in gene ral):



vP-7 544 U N  I V A C  I  I O 8  A L G O L

would skip to the top of the next page but would not print anything, This error
cou ld  be  cor tec ted  as  fo l lows:

F O R I " I A T  Q T E ( E r  ( 8 R l 6 . 8 r A l r 2 )  )

In this format, E is equivalent to E0 which has the effect of skipping to the bottom
l ine  o f  the  cur ren t  page.  E0 fo l lowed by  A.1  w i l l  p r i t r t  on  the  top  l ine  o f  the  nex t
page,

Format codes to the right of an indefinite repeat or unlimited group can never be
reached. The following output format:

F O R | ' I A T  F O R t " l 9  ( X 5 r  I 5 r 0 1 0 . 3 r  A l  r  (  I 5 r  4 0 1 0 .  3 r A 1  )  r  X t 0  r  I 5 r  A 1 .  2  )  $

used w i th  a  WRITE s ta tement  w i l l  cause the  f i rs t  two va lues  to  be  pr in ted  ac-
co !d ing  to  15  and D10.3 .  S ince  the  inner  paren the t ica l  g roup is  no t  p receded by
an in teger ,  p r in t ing  w i l l  con t inue accord ing  to  spec i f i ca t ions  w i th in  the  parentheses
u[ t i l  the  ou tpu t  l i s t  i s  exhausted .  The las t  th ree  codes  w i l l  never  be  reached.

A l ib ra ry  p rocedure  ca l led  MARGIN is  use fu l  fo r  chang ing  the  marg in  se t t ings  on
the printer. The standard fom is 66 l ines long with printing startirrg after l ine 4
and cont inu ing  un t i l  l i ne  62 .  The ca l l ,

MARGIN(< len  g th>,  < top>,  <bot tom >)

where dll parameters are integer expressiolrs changes the forrn to the desired setting,

For  ins tance,  to  se t  to  s tandard :

M A R G I N ( 6 6 r 4 r 5 2 )

A fourth parameter to MARGIN (if present) may be a string, in u,hich case the strirg
is  typed on  the  conso le  when the  pr i l te r  symbion t  comes to  tha t  po in t .

T . 4 A R G I N ( 2 0 r 8 r 1 3 r  t O P E R A T O R  -  A C t 4 E  C O .  E N V E L O P E S T  )
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I

5

5

I

1 1
t 2
r 3

r-/
r  N I  B L U C ^  I

The following example i l lustrates how versati le formats and lists can be' It prints

an (N,M) array in a real format:

1 t 0 / / . i  a L ( , o L  o N  2 J  J t l l !  b 7  A l  1 1 : 3 4 i 2 7 1  M A Y  6 6  L E V E L  2

I
| ! I E ( , E R  M '  N '  l l  '  1 2 '  i '  J  5

i ( F A L  R  $
H F  A L  A R R A Y  A ( ] : 5 ( J ' I : 5 N )  $

F o k M A T  A l , L i X l l ' : l N l l a R ( V l N ( I t + 9 , N ) ) - I 1 + 1 :  ( r C O L r ' I 3 ' X 6 ) ' A 1 ' : n i : ( i S 0 l l l r ' I J '

; E r \ T l E r i  ( M I N  (  I  l + 9 ' N  )  ) - l t + 1 i  { R 1 2 . 5 ) ,  A l  )  '  4 2  )  $

! I s T  H A I R  ( F L , F  I r : ( 1 , 1 ! ' r ! )  U 0  ( F O R  I  2 :  (  I  I  '  I  '  r r  I  t u  I  I  I  +  9  '  N  )  )  0 ( )  l 2 '

F c F  J = { 1 ' 1 ' M )  l j o  ( J '  r - O R  I 2 : ( 1 1 . 1 ' M I N ( 1 1 + 9 ' r ! ) )  u O  A ( I 2 ' J ) ) ) ) t

r  :  ( 1 . { l }

F O t i  I  j  ( 1 ' l ' f . r )  l r C
t O R . r :  ( L I t i l i )  r r O

x  :  r r  +  1 . U  $
A ( L - )  :  R

( R I I T  ( A L L ' H A I H )  9

c { r M P l L A l l O r !  I l ! r  F ( ' k  P i T A S E  I  h r S
! ( ] ! I P l L A T I O N  I  T ! F  F U K  P ' l A S E  2  v ! A 5

e  ( r P  P l  L A - l  I O , \  C O , P L E I I

2 S L C O N U  ( S )

SLCut, i ,  (  S )
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The WRITE s ta tement  us ing  fo rmat  ALL and l i s t  HAIR has  the  e f fec t  o f  p r in t ing
the  e lements  o f  a  rea l  a r ray  by  rows w i th  ten  e lements  per  l ine .  The ou tpu t  has
th is  fo rm:

r .  / r . r  ! f ! c . r r  -  L r f F / \ r r i  u F  I  ! A r  c n
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9 . 6 .  F O R M A T T E D  l N P U T

As w i th  wr i t ing ,  a  fo rmat  may be  inc luded as  a  Pafameter  to  the  READ procedure .  A

format  te1 ls  how the  card  is  la id  ou t .  The majo t  advantage in  us ing  fo rmats  i s  tha t

cons tan ts  need no  longer  be  de l im i ted  by  b lanks ,  and s t r ings  oeed no t  be  enc losed in

s t i ing  quotes  -  the  fo rmat  spec i f ies  the ' f ie lds '  in  wh ich  in fo lmat ion  l ies .  The d is -

cuss ion  tha t  fo l lows is  based on  an  example  des igned to  i l l us t ra te  most  o f  the  funda-

menta ls  o f  tead i f lg  fo rmat ted  cards .

The fo rmat  dec la ta t ion  is  the  same as  descr ibed in  9 .5 .  The d i f fe tence be tween a

fo imat  be ing  used as  a  pa tameter  to  WRITE and one be ing  used as  a  parameter  to

READ is  tha t  the  ed i t ing  and noned i t ing  codes  a .e  in te rpre ted  s l igh t ly  d i f fe ten t ly .

However ,  they  are  e lough a l i ke  tha t  i r i  many cases  the  same fo rmat  may be  used w i th

both  procedures ,

The fo l low iog  example  i l l us t ra tes  read ing  da ta  f rom ca tds  accotd ing  to  a  spec i f ied

format .  The in fo rmat ion  per ta ins  to  s tudent  records  w i th  each card  hav ing  the  fo l low-

ins  fo rm a t :

Column

6 - 7
8-21
2 2
2 3 - 2 4
38-44
47
6 0

C on ten  ts

Student  numb er
Student  in i t ia ls
Student  name
Sta tus
Cur r icu lum
Course  name
C red i t  hou rs

The prob lem is  to  read the  above da ta  in  a  fo rm tha t  w i l l  make the  man ipu la t ions  easy

and permi t  p r in t ing  a l l  the  in fo rmat ion .  I t  i s  th is  type  o f  p rob lem wh ich  g ives  r i se  to

the  necess i ty  o f  spec i fy ing  the  ca td  fo rmat .  The s teps  necessary  to  ach ieve  th is

resu  l t  a re :

( 1 )

(2)

Read  a  ca  rd

Accept

Accept

Ac  cep t

Accept

Accept

(3)

(4)

(s)
(6)

co lumns 1-5  as  ar r  in teget

co lumns 6-7  as  a  s t r ing

co lumns 8-21  as  a  s t l ing

co lumn 22 as  an  in teger

co lumns 23-24 as  an  in teger

Student  numbei

Student  i r i t ia ls

Student  ' l  ame

Sta tus

Cur r icu  lum

Cou tse  name

Cred i t  hou rs

Grade

(7)  Sk ip  the  nex t  13  co lumns

(8)  Accept  co lumns 38-44 as  a  s t r ing

(9)  Sk ip  2  co lumns

( 1 0 )  A c c e p t  c o l u m n  4 7  a s  a n  j f l t e g e r

(11)  Sk ip  12  co lumn s

(12)Accept  co lumn 60 as  a  s t r ing
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The FORMAT dec la ra t ion  can be  used to  take  care  o f  a l l  the  above func t ions .  For
example ,  the  fo rmat  cou ld  be

FORMAT VAYDREI  (  A  r  I  5 r  52  r  S14  t  I  1  r  I 2  r  X13 r  57  tX2 t  l l r  X l2  I  S1  )  5

Note there is one entry in the format for each numbered line above. Each of the items
in the above format is referred to as a 'format code'. Of course, the if l i t ial A is
analagous to the terminal As.t of the write and is tequired to activate the subsequent
R EAD procedure .

A reasonable program segment for the above problem would be:

I N T E G E R  S T U D N O T S T A T I  T C U R C I  ' C R E D S  $
S T R I N G  I N I T I A L S ( 2 )  r N A M E ( 1 4 )  ' C O U R S E ( 7 )  ' G R A D E ( 1 1  $
F O R I 1 A T  V I \ Y D R E I  ( A  r  I 5 r 5 2 r S 1 4 r  I  I  r  I 2 r  X 1 3 r 5 7  t Y , Z t  l l r  X 1 2 r S 1  )  $
L IST  FRIEUR ICH (  STUDNOI  IN IT IALS I  NAME I  STATI  I  C I IRC I  I

C O U U S E T C R E 0 S T G R A D E )  $
R E A D  ( C A R D S I  F R I E D R I C H I V A Y D R E I  )  5

Only two nonediting codes are permitted with an input format:

A activation code - requited as the first code of the format to activate the
subsequer l t  READ p tocedure ,

X w - skip over w columns ort the card

The ed i t ing  codes  (some o f  wh ich  are  no t  in  the  example)  have the  fo l low ing  mean '

ings ,  and w and d  are  res t r i c ted  as  be fo te  (see 9 .5) .

Accepts  Boo lean in fo rmat io f l  f rom the  f ie ld  -  e i ther  TRU E,
F  A L 5 E .  o r  1 .  0 .

Accepts real information from the field, If the number is al-

ready  rea l ,  ( i .e . .  has  a  dec ima l  po in t  o r  exPonent  par t )  then

tha t  de termines  the  dec ima l .  Otherw ise ,  a  dec ima l  po in t  i s

inserted d places to the left of the right edge of the field.

Accepts  an  unspec i f ied  number  o f  va lues  f rom the  f ie ld ,
These numbers  must  be  punched in  f ree  fo rmat  mode;  tha t  i s ,

va lues  may be  punched any  where  w i th in  w charac ter  pos i -

t rons .

Accepts  in fo rmat ion  f rom the  f ie ld  as  be ing  in teger  to  the

base d .  d=0 is  equ iva len t  to  d=10.

Same as  Dw.d

Accepts  the  who le  f ie ld  as  a  s t r ing .

S a m e  a s  D w . d

D w . d

I w . d

R w .  d

Sw

T w .  d

b o o l e a n

Real

In teger

R e a l

Strin g

Rea l

Toble 9-3.  lnput  Edi t ins Codes
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9.7 .  END.OF.FILE CONDITIONS ON CARD INPUT

Cont ro l  cards  are  ident i f ied  by  a  maste t  space (a  7 -8  punch)  in  co lumn 1 '  Except  fo r

one special control card, the EOF (for end-of-fi le), these catds are never iead by an

ALGOL program.  By  us ing  labe ls  as  Parameters  to  the  READ procedure ,  the  program-

mer can detect a control catd. In that case, if an attempt is made to read such a catd,

the READ procedure terminates reading and exits to the given label.

The EOF card  has  the  le t te rs  EOF in  co lumns 3-5 .  When an EOF card  is  encountered

by the READ procedure, leading terminates' No new values are assigned to the re-

main ing  parameters  in  the< input  l i s t> .  I f  a  labe l  i s  p resent  as  a  parameter ,  the  ex i t

i s  made to  tha t  1abe l .  Othe tw ise ,  ex i t  i s  made to  the  nex t  ALGOL s ta tement  The nex t

t ime the  READ procedure  is  ca l led ,  i t  beg ins  by  read ing  the  card  a f te r  the  EOF card '

Thus ,  the  pu tpose o f  EOF is  to  g ive  the  prog tammet  a  conven ieo t  method o f  sepata t ing

sec t ions  o f  da ta  o f  unknown length .

I f  a  cont to l  card  o ther  than an  EOF card  is  encounte ted ,  lo  mote  da ta  ca tds  can be

read.  The ex i t ing  o f  the  READ procedure  is  cont ro l led  in  the  fo l low ing  way,  depend ing

on the  number  o f  labe ls  in  the  READ ca l l :

0 l a b e 1 s
l  labe l
2 l a b e l s

The program is termin ated '
Ex i t  i s  made to  tha t  labe l ,  jus t  as  i f  an  EOF card  were  tead.

Ex i t  i s  made to  the  second labe l  ( the  f i rs t  i s  fo r  EOF cards) .

A  des ignated  exptess ion  may be  used iDs tead o f  a  labe l .

Example :

B E G I N  A R R A Y  A ( t : 2 0 ) $
L O C A L  L A B E L  0 K T F I N  $

' , I E E D  : R E A D  ( C A R D S T A T O K  r F I N )  $

O K :  I , ' R I T E  ( ' E O F  .  C A R D  R E A D E P I  )  $  G O  T O  , ' l l E E D  $

F I N ;  I . J R I T E ( I P R O G R A M  T E R M I N A T E D  B Y  C O N T R O L  C A R D I )  $

E N D  $

9.8 .  MAGNETIC TAPE AND DRUM I /O _  THE POSITION AND REWIND PROCEDURES

The genera l  ca l l  to  the  READ ar rd  WRITE procedutes  may be  de f ined fa i r l y  c lose ly

fo1 lows.  For  WRITE:

W R I T E ( (  d e v i c e > ,  < m o d i f i e r  l i s t > , { l a b e l  l i s t > ,

< form at >, < outPut l ist>)

and fo r  READ:

READ ( (dev ice2,  ( labe1 l i s t ) ,  ( fo rmat  > ,
( input l ist))
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So fa r  on ly  the  pr i l te r ,  card  punch,  and card  reader  dev ices  have been d iscussed.  Two
add i t iona l  dev ices ,  tape and drum,  w i l l  now be cons idered.

The ca l l  WRITE(TAPE( i ) , . . , )  wr i tes  the  in fo rmat ion  in  the  ou tpu t  l i s t  on  log ica l  tape
un i t  i ,  where  i  i s  a  no l rnegat ive  in teger  express ion ,  The ac tua l  phys ica l  un i t  used is
in stall ation - dep en dent, but typically it might be:

Logical un it Ac tua l  un i t

Tape A

Tape B

Tape C

Tape D

Tape E

Tape F

Drum octal address 01000000-02777777

Drum octal address 03000000-046000000

P!inte!

Punch

When the actual unit is printer or punch, the action of WRITE is exactly the same as
i f  PRINTER or  PUNCH were  used ins tead o f  TAPE( i ) .  When the  ac tua l  un i t  i s  taPe
or drum, the output is written in an i[temal folmat (unedited data in blocks) readable

by either an ALGOL or a FORTRAN plogram. Do rot confuse the tape-simulated drum
file with the random access dlum. The random access drum is called 'DRUM' and is

discussed later. I{hen the logical tape is a drun fi le, it is treated exactly as a tape
f i le  ( i .e . ,  may on ly  be  accessed in  a  ser ia l  manner ) ,  The REWIND procedure  app l ies

to the drum fi le just as fot an actual tape unit. The REWIND procedure is called as

fo l lows:

R E Y I I N D  ( T A P E  (  I  )  r T A P E  ( J )  r  r ' .  )

with the option of

RE| r l IND (TAPE (  I  )  r  r  r . ,  INTERLOCK )

which rewinds the indicated tapes with or without interlock as indicated,

The action of WRITE is basically the same as always; the infolmation is output to

some dev ice .  Howeve! ,  there  are  th ree  add i t iona l  concepts  to  cons ider .

0

I

2

3

5

6

7

8
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The f i rs t  is  the in teract ion between READ and WRITE. The cal l

WRITE(TAPE( i ) ,  <  output  l is t  >)

r eco rds  a  p i ece  o f  i n fo rma t i on ,  ca l l ed  a  l og i ca l  l eco ld ,  on  t he  dev i ce .  Th i s  t eco rd  may

occupy  one  o r  more  phys i ca l  b l ocks  on  t he  t ape .  Whe [  READ i s  ca l l ed  by

R E A D ( T A P E ( i ) , . . . )

i t  w i l l  read exac t ly  one log ica l  record  f rom TAPE( i ) .  There fore ,  the  input  l i s t  fo r  the

READ procedure  must  be  compat ib le  w i th  the  ou tpu t  l i s t  tha t  p roduced the  record ,

except  tha t  the  input  l i s t  may be  shor te r  than the  ou tpu t  l i s t .

Example :

R E A L  A R R A Y  A r B ( 1 i 1 0 r 1 1 1 0 )  $
I N T E G E R  N I  I  5
L I S T  L ( F O R  I - ( l r l r N )  D O  A ( 3 , I ) )  $
t i R I T E ( T A P E ( 0 )  r N t L )  $

R E | , i I N D ( T A P E ( O )  , l  $
R E A 0 ( T A P E ( 0 )  r N t L )  $

The on ly  incompat ib i l i t y  a l lowed is  tha t  the  input  l i s t  may be  shot te r  than the  ou tpu t

l i s t .  The va lues  wr i t ten  are  pos i t ion-dependent  and lose  a l l  iden t i t y  w i th  the  ou tPut

var i  ab les .

In  the  fo l low ing  s ta tements ,  w i th  the  above dec la ra t ions ,  the  ar ray  A is  ignored by  the

f i i s t  READ,  and the  nex t  ca l l  on  READ beg i rs  a t  the  nex t  reco id :

d R  I T E  (  T A P f  ( 0 )  r N r A )  $
' ' , , / R I T E ( T A P I  ( 0 )  r t s )  $

RE1, I IND (  TAPE
R E A D  (  T A P E  (  O
R E A D ( T A P E ( O

0 )  )  $
r l ' l )  $
r t s )  $

The second concept  i s  tha t  labe1s  may be  pa tameters  to  READ ar fd  WRITE when the

dev ice  is  TAPE.  When wr i t ing ,  ex i t  i s  made to  the  labe l  i f  an  a t tempt  i s  made to

wr i te  pas t  the  end-o f - tape.  The labe l  parameters  to  READ a te  used as  ex i t  po in ts

under  the  fo l low ins  co [d i t ions :

N O .  O F  L A B E L S EXIT TO IN  CASE OF

Normal  ex i t
(next statemeflt)

The labe l

F i rs t  labe l
Second lab  e l

EOF record  or  end-o f -
inform ation

As above

EOF record
End-o f - in fo tmat ion  (EOI )
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The third conccpt is thrt ol t la ro{if iat l ist. Modifiers may be paramctcrc to 'RITE.
Their action is to ol-ltput t nttttr in t lr hformation which may latet be scerchcd fot

by  a  ca l l  on  the  procedure  POSITION.  A  ro l i l t r r  i s  any  o f  EOI ,  EOF,  EOF
(<expression>), KEY, or KEY(< expresrion)) rit l  the convention that EOF is

equivalent to EOF(0) and likewise for KEY. h tLcse m odifiers < expresrion > mry bc

any arithmetic or Boolean expression. Modifiers may appea! in any order; that is,

EOF may appear  be fore  EOI .  The ac t iva te  codes  a le  executed  as  they  are  encountercd .

Thus, if there is more than one activate code in the format, EOF, EOI, etc. are output

if they are encountered again befote the next activation code.

If the modifier l ist contains KEY, theq a KEY record is written before the usual. record

produced by  WRITE.  I f  the  mod i f ie r  l i s t  con ta ins  EOF then an  EOF lecord  is  p roduced

af te r  the  usua l  record .  The express ion  is  mere ly  used to  ident i f y  a  pa l t i cu la i  KEY or

EOF. If the expression is a string, only the first six characte!s of it idcntify thc
' E O F  r e c o r d . '

E x a m p l e :

I N T I G E R  A R R A Y  I  (  1 : 1 0 1 )  S
I N T E G E R  J  $

w R I T E ( T A P E ( 0 )  r K E Y (  I  I  I  )  r  I ) $
w R I T E ( T A P E ( 0 )  r K f y ( r - I r ) r F o R  J = ( 1 r 1 r 1 0 1 )  D O  - I ( J )  )  t

Also  the  fo rms

W R I T E
'!'r R I TE
W R I T E

T A P E ( 0 )  r K E Y ( 1
T A P E ( 0 ) r E O F ( 1
T A P E ( 0 )  r K E Y ( 1

) $
) $
r E 0 F ( l ) r . . . )  $

are permitted, The mooifier EOI produces a tape en d- of-in form ation mark .fter the

usua l  record .  The procedute  POSITION can be  used to  pos i t ion  a  tape to  e  p rev iour ly

wr i t ten  KEY or  EOF record ,  o r  to  the  end-o f - in fo rmat ion ,  o r  to  a  g iven number  o f

o rd inary  records ,  The ca l l  i s

P  OSITION (TAP E( i ) ,  <  pos i t ion  paramete t  > ,  (  labe l  l i s t> )

w h e r e  t h e  <  p o s i l i o n  p a r a m e l e t > i s

I EOF (< exp ression>)

r -EOF (< exp res sion>)

I KEY (< expression>)

r -KEY (< exp res sion>)

I  < in teger  exp  rcs  s  io r l  >

r  EOI

r  - E O l
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The d i rec t ion  o f  pos i t ion ing  is  ind ica ted  by  the  s ign  o f  the  pos i t ion  Parameter ,  pos i t i ve

fo r  fo rward  and negat ive  fo r  backward .  EOI  s tands  fo r 'end-o f - in fo rmat ion '  and the

pos i t ion ing  is  done to  the  p lace  where  the  nex t  EOI  mark  i s  w l i t ten '  I f  the  pos i t ion

parameter  i s  an  in teger  express ion ,  the  pos i t io f l ing  is  over  tha t  many log ica l  records

(KEY records  no t  inc luded -  they  are  a lso  ignoted  wher  encounte ted  by  a  READ

sta tement ) ,  Abnormal  ex i ts  f rom the  POSITION procedure  occut  as  fo l lows:

Pos i t ion  P aram e ter Encou f l t e r s Exi ts  to

E O F

K E Y

<integer  express ion >

En d-o f-i n fo

End-o f - in fo

EOF record

En d -o f-in fo

F i rs t  labe l

F i rs t  labe l

F i rs t  labe l

Second labe l ,  o r  f i r s t  i f  there  is
on ly  one.

I f  the  labe l  l i s t  i s  empty ,  then the  ex i ts  a te  made normal ly ;  tha t  i s ,  to  the  nex t  ALGOL

sta temeI r t ,  Bu t ,  us ing  labe ls  ensures  tha t  the  pos i t ion ing  was done success fu l l y  when

cont ro l  comes back  to  the  nex t  ALGOL s ta tement :

I N  T E G E R  A R R A Y  A ( 1 : N )  9
L O C A L  L A B E L  O H N O  $
S T A i t T :
l , l f i I T E ( T A P E ( 2 )  r K E Y (  1 )  r A )  $

W R I T E ( T A P f ( 2 )  r K E Y ( 2 )  r A )  $

u r h I T [ (  I A P E ( 2 )  ' K E Y ( 5 )  r E O F r A )  $
r i L \ r r I h t O ( T A F ) E ( 2 )  )  $
P 0 S I T I O N ( T A P t - ( 2 )  r K E Y ( 3 )  r  Q f i N O  )
i l E A l l ( T A P E ( 2 )  r A )  $

P O S I T I 0 N ( T A P { - ( 2 )  r - K E Y  ( 2  )  r  O H N C )
R E A J ( T A P f ( 2 ) I A )  $
p O S I T I O I i ( T A P E ( 2 )  r  - K f Y  (  1 )  r  O f l l J O  )
R E A D ( T A P E ( 2 )  r A )  I '

P O S I T I 0 N ( T A P E ( 2 )  r  E O F  r  0 H N 0  )
G O  S T A R T  $
O H N O  =  ' , 1 R I T E (  I A B N O R [ 4 A L  E X I T  F R O M  P O S I T I O N I  )  q

The procedure  POSITION a lways  pos i t ions  ove t  the  record  i t  i s  look ing  fo r  in  the

d i rec t ion  ind ica ted .  Thus  a  POSITION backward  to  an  EOF record  fo l lowed imrne-

d ia te ly  by  a  READ wi l l  encounter  tha t  EOF record  immedia te ly '

The pos i t ion  backward  to  an  EOF or  KEY record  cannot  be  used when TAPE( i )  i s

a  d  rum-s i  rnu la ted  tape f i le .
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The dev ice  'DRUM'  a l lows the  read ing  and wr i t ing  o f  in fo rmat ion  in  essent ia l l y  a

random access  manner .  For  th is  purpose a  por t ion  o f  the  drum is  se t  as ide  aod the
pa lameter  to  DRUM ind ica tes  the  re la t i ve  word  address  o f  th is  random access  f i le .

Exam p le :

W R I T E ( D R U M ( 0 )  r A )

writes A at the very first part of the random fi le, To effectively use DRUM, the pro-

grammer  must  know how many words  are  requ i ted  fo r  each express ion  or  a r ray  be ing
outpu t .  The answer  i s  tha t  s ing le  p rec is ion  quaf l t i t ies  requ i re  one word  ( INTEGER,

REAL,  BOOLEAN)  and doub le  length  quant i t ies  !equ i re  two (REAL 2  and COMPLEX) .
St r ings  requ i re  one word  fo r  each s ix  charac ters  o f  the i r  leng th  p lus  one add i t iona l

word .  ln fo rmat ion  may be  read f rom DRUM addtess  i  by

R E A D ( D R U | 4 ( I ) r (  i n p u t  l i s t  > )

A labe l  as  a  parameter  to  a  READ or  WRITE wi th  DRUM is  used as  an  ex i t  i f  an

a t tempt  i s  made to  read o t  wr i te  pas t  the  end o f  the  f i le .

L


