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D I S C L A I M E R

This MIS manual Is a combination of earlier manuals,
update notices, memos and limited experience with the system
Itself. Because of this, certain discrepancies are bound to
occur and the Computing Center would appreciate being notified
of all differences between what this manual says and what the
sys tem actua 1 1y does.

This publication is intended to represent the current
state-of-the-system. However, it should not be construed as
an obligation to maintain the system as so stated. The MTS
system, like most good systems, is continually being improved.
As a result, additions, extentions, changes and deletions will
occur. Notice of such changes will be made and provision for
a manual updating service has been planned.

Errors, comments and suggestions should be sent to:

I n f o r m a t i o n C o o r d i n a t o r

C o m p u t i n g C e n t e r
Un i vers Ity of A1berta
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S U M M A R Y

1 . 0 1
P L / I

* P L 1

S C A R D S = s o u r c e i n p u t
S P R I N T = l i s t i n g & d i a g n o s t i c s
S P U N C H = m a c r o a n d / o r o b j e c t d e c k s
0 = o b j e c t m o d u l e

P a r a m e t e r s

PAR= [ I /O keywo rds ] , [ op t i ons ] , . . . .
I / O k e y w o r d fi l e m o d i fi e r p a r a m e t e r s :

@ U - u n d e fi n e d l e n g t h
@ V - v a r i a b l e l e n g t h
@ F - fi x e d l e n g t h

@ B - b l o c k e d
@ A - a t t a c h C C b i t
@M - a 11ach MCC b i t

Opt i ons :

[ ]
i i M I f L

r E B C D I C ,"• TTY ^

r,LOM ]
'•NOLOAD"'

[. OPJJST.^NOOPLIST^

C H A R 6 0

r M A C D C K ,
NOMACDCK̂

r SOURCE.
^OSOURCE^

r COMP .'̂iToTCTMP-'

F L A G S

r M A C R O .
'̂NOMACRO^

r S0URCE2'̂N0S0URCE2

[,DECK .NODECK^

r L I S T .NOLIST^

r n e s t ,
^'NONESTJ

] [
S T M T
N O S T M T

I, XREF .NOXREF-* [ ,LINECNT= n] [ ,OPT = nn] [ ,SIZE = yyyP]
r SORMGIN=(m,n,c),

F R E E ^

O p t i o n s A b b r e v i a t e d

r A . r . C 6 0 , ^ 1 r D

t ' N j r l d ,NLD̂

[ 0 = n ] [ , L C = n ] [ , S I Z E = v
D e f a u l t V a 1 u e s :

SCARDS = *MS0URCE*@U80
SPRINT = *MSINK*@VA(129,125)
SPUNCH = *PUNCH*@F80
0 = G U S E R
L C = 6 0
O P T = 0 1
S I Z E = l O P
S M = ( 1 , 7 2 )

['n|] [.^]
[•Shd]
[.SIZE=yyyP] [,SM=(m,n,c)^
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L A N G U A G E D E S C R I P T I O N

R e f e r e n c e s

The fo l l ow ing IBM manua ls a re recommended as re fe rence
t e x t s .

1 . A P L / 1 P r i m e r ( C 2 8 - 6 8 0 8 )
2. A Guide to PL/1 for Commercial Programmers (C20-1651)
3. A Guide to PL/1 for FORTRAN Users (C20-1637)
A . P L / 1 R e f e r e n c e M a n u a l ( C 2 8 - 8 2 0 1 )
5. PL/1 (F) Programmer's Guide (C28-650A)
The MTS Compiler is derived from IBM's 03/360 fourth version

F - l e v e l P L / 1 C o m p i l e r w i t h m o d i fi c a t i o n s f o r M T S f e a t u r e s .

C o n v e n t i o n s a n d R e s t r i c t i o n s

1 . I N C L U D E c o n v e n t i o n
T h e f o l l o w i n g i s t h e s o l e s u p p o r t : I N C L U D E i d e n t

i fi e r , . . . , i d e n t i fi e r ; w h e r e e a c h i d e n t i fi e r r e f e r s
t o a n M T S fi l e . T h e s p e l l i n g r u l e s f o r a P L / 1 i d e n t
i fi e r m u s t a p p l y . H e n c e , o n l y p e r m a n e n t fi l e s c a n b e
u s e d f o r I N C L U D E .

2 . U n s p e c i fi e d fi l e n a m e s
W h e r e fi l e n a m e s a r e n o t s p e c i fi e d , t h e P L / 1 c o m

p i l e r w i l l d e f a u l t t o S P R I N T / S C A R D S i n s t e a d o f
S Y S P R I N T / S Y S I N .

3 . T I M E f u n e t i o n
R e t u r n s t h e c u r r e n t t i m e o f d a y a s a c h a r a c t e r

s t r i n g o f l e n g t h e i g h t i n t h e f o r m h h : m m : s s w h e r e h h
i s h o u r s , r a n i i s m i n u t e s a n d s s i s s e c o n d s .

A . D A T E f u n c t i o n
R e t u r n s t h e c u r r e n t d a t a a s a c h a r a c t e r s t r i n g o f

l e n g t h e i g h t i n t h e f o r m m m - d d - y y w h e r e m m i s
m o n t h , d d i s d a y , y y i s y e a r .

5 . D E L A Y s t a t e m e n t
I f e x e c u t e d , w i l l g e n e r a l l y r a i s e a n e r r o r c o m m e n t

t h a t d e l a y i n g i s n o t p e r m i t t e d i n M T S .

6 . W A I T s t a t e m e n t
I s n o t s u p p o r t e d i n M T S .

7 . M u 1 1 i - 1 a s k i n g
I s unsuppor ted in MTS s ince a s ing le MTS task can

n o t h a v e s u b t a s k s .
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E n v i r o n m e n t o p t i o n s i n M T S .

C O N S E C U T I V E d a t a s e t c o n s i s t s o n l y
o f s e q u e n t i a l r e c o r d s .
T h i s o r g a n i z a t i o n i s a s
s u m e d i f n o n e i s s p e c i fi e d .

I N D E X E D d a t a s e t i s a n M T S l i n e fi l e
w h o s e r e c o r d s c a n b e p r o
c e s s e d b y t h e i n d e x e d fi l e
s u b r o u t i n e s .

R E C O R D F O R M A T F ( b l o c k s i z e , r e c o r d s i z e )
V ( m a x - b 1 o c k s i z e , m a x -
r e c o r d s i z e ) U ( m a x - b l o c k
s i ze)

P O S I T I O N I N G L E A V E a n d R E W I N D o p t i o n s
a r e u s e d t o p o s i t i o n a
m a g n e t i c t a p e v o l u m e w h e n
t h e c o r r e s p o n d i n g P L / 1 fi l e
c l o s e d o r w h e n a v o l u m e -
s w i t c h o c c u r s .

COBOL Opt i on
S p e c i fi e s t h a t fi l e s w i t h t h i s a t t r i b u t e w i l l

c o n t a i n i n s t r u c t i o n s m a p p e d a c c o r d i n g t o t h e C O B O L
a l g o r i t h m . T h i s t y p e o f fi l e m a y b e u s e d o n l y f o r
R E A D I N T O a n d W R I T E F R O M s t a t e m e n t s . T h e f o l l o w i n g
fi g u r e s i l l u s t r a t e t h e e q u i v a l e n t P L / 1 d a t a t y p e s
f o r C O B O L d a t a t y p e s .

C O B O L P L / 1

R E C O R D F O R M A T

P O S I T I O N I N G

C O B O L

D I S P L A Y

C O M P U T A T I O N A L

d e c i m a l l e n g t h ( = n o .
o f 9s in p i c tu re) i s

1 t o k
5 t o 9

1 0 t o 1 8

C O M P U T A T I O N A L - 1

C O M P U T A T I O M A L - 2

C O M P U TAT I O N A L - 3

P I C T U R E w i t h A a n d / o r X
p i c t u r e c h a r a c t e r

n o e q u i v a l e n t
FIXED BINARY ( in teger
no equ i va lent

FLOAT(n)BlNARY ( for n
FLOAT(n)DECIMAL ( for

< 2 1 )
n b 6 )

< 2 1 )
n < 6)

FLOAT(n)BINARY (for n < 21)
F L O AT ( n ) D E C I M A L ( f o r n < 6 )
FIXED DECIMAL (prec is ion
and scale as in COBOL pic
t u r e ) .
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P r i n t e r / p u n c h C o n t r o l C h a r a c t e r s

T w o o p t i o n s a r e a v a i l a b l e f o r R E C O R D C O N S E C U T I V E O U T P U T
fi l e s o n l y ; C C a n d M C C . T h e y h a v e t h e f o l l o w i n g m e a n i n g :

C C - c a r r i a g e c o n t r o l
M C C - m a c h i n e c a r r i a g e c o n t r o l i s u s e d . T h e s e o p

t i o n s a l l o w s p a c i n g , s k i p p i n g i n r e c o r d I / O
fi l e s . I t i s t h e u s e r ' s r e s p o n s i b i l i t y t o
i n s u r e t h a t t h e fi r s t b y t e o f e a c h r e c o r d
c o n t a i n s a v a l i d c o n t r o l c h a r a c t e r . T h e s e
o p t i o n s a r e i g n o r e d i n s t r e a m I / O , a n d t h e
g e n e r a l d e f a u l t ( e x c e p t f o r p r i n t fi l e s ) i s
N O C C .

D a t a I n t e r c h a n q e

T h e A L I G N E D a n d U N A L I G N E D a t t r i b u t e s a l l o w P L / 1
p r o g r a m s t o u s e F O R T R A N u n f o r m a t t e d r e c o r d s . T h e F O R T R A
u n f o r m a t t e d s e t c o n s i s t s o f r e c o r d s w h i c h a r e

a c o n c a t e n a t i o n o f i n t e r n a l d a t a i t e m s w i t h
o u t r e g a r d t o a l i g n m e n t s t r i n g e n c y .

F o r e x a m p l e : I N T E G E R * A A
L O G I C A L ^ l B
R E A L * 8 C
WRITE(5)A,B,C

T h i s r e c o r d c a n b e d e c l a r e d a s P L / 1 s t r u c t u r e o f 3
d a t a i t e m s :

DECLARE 1 R UNALIGNED,
2 S F IXED B INARY,
2 T C H A R ( l )
2 U FL0AT(16) ;

T h e r e a r e t w o e x c e p t i o n s :
1. PL/1 (F vers ion k) compi ler does not support

h a l f w o r d b i n a r y d a t a .
2 . F O R T R A N I O C S c a n s p l i t i t s l o g i c a l r e c o r d s i n t o

s e v e r a l p h y s i c a l r e c o r d s , a t e c h n i q u e c a l l e d
s p a n n i n g . O n l y u n s p a n n e d F O R T R A N r e c o r d s c a n
b e r e a d b y P L / 1 u s i n g U N A L I G N E D s t r u c t u r e s .

I I . F o r C O B O L d a t a i n t e r c h a n g e , s e e C O B O L o p t i o n s o n t h e
previjou«5 p^g«.
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C o m b i n a t i o n o f P L / 1 w i t h o t h e r l a n g u a g e s

P o s s i b l e c o m b i n a t i o n s o f m o d u l e s w r i t t e n i n o t h e r l a n g
u a g e s w i t h t h o s e i n P L / 1 i s c o n s i d e r a b l y l i m i t e d s i n c e m o s t
other languages are not s t ructured to suppor t advanced fea
t u r e s o f t h e P L / 1 l a n g u a g e . A s s e m b l e r u s e r s m u s t h a v e a n
i n t i m a t e k n o w l e d g e o n t h e o b j e c t c o d e s t r u c t u r e a n d r e q u i r e
ments of PL/1 programs. Appendix C of PL/1 (F) Programmer's
G u i d e ( f o r m 0 2 8 - 6 5 9 ^ - 3 ) d e s c r i b e s t h e P L / 1 s t r u c t u r e i n
de t a i 1 .
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P R O C E S S O R D E S C R I P T I O N

N ame :

C o n t e n t s :

U s a g e :

T h e i n i t i a l o b j e c t m o d u l e o f t h e M T S P L / 1 C o m p i l e r

Comp i la t i on o f MTS PL /1 source p rog rams .

T h e F - l e v e l P L / 1 c o m p i l e r i s i n v o k e d b y a n
appropriate $RUN command specifying *PL1 as the
fi l e w h e r e t h e o b j e c t m o d u l e i s t o b e f o u n d .

L o g i c a 1 I / O U n i t s
R e f e r e n c e d :

S C A R D S

S P R I N T
S P U N C H
0

Examp1es :

Des cri pt i on

s o u r c e i n p u t f o l l o w e d b y a n i m p l i e d
e n d - o f - fi l e o r $ E N D m L E c o m m a n d ,
listing output, in^uding diagnostics\nacro deck and ob^ct deck output,
^ject module output.

$RUN *PL1 Y^QUADRAT /[(whereXsCARDS ayl SPRINT default to* S 0 U<Ci* a nd*^L^Uy* , respectively)]
$RUN

$RUN * P L 1
SC\RDS:̂RIME SPUNCH=-L0AD PAR=DECK,NLD,NTSPUlkĤ*PUNCH* PAR=M ,MD,NOCOMP ,S0URCE2

The MTS Compil̂  iN r̂ived from IBM's OS/360
fourth versio^ F-leve\PL/l Compiler with
mod i f i cat i orv6 for MTS features.
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C o m p i 1 e r O p t i o n s

Compiler options may be passed by the parameter l ist or
in a cont ro l record. These opt ions can be wr i t ten in any order
and must be separated by commas. i f conflict ing opt ions are
s p e c i fi e d , t h e l a s t s p e c i fi c a t i o n i n t h e o p t i o n l i s t w i l l b e
I I C A H

O p t i o n /

A T R / N O A T R

CHAR60/CHAR48

COMP/NOCOMP

DECK/NODECK

E B C D I C / T T Y

E X T R E F / N O E X T R E F

F L A G W / F L A G E / F L A G S

L I N E C N T

L I S T / N O L I S T

LOAD/NOLOAD

MACDCK/NOMACDCK

M A C R O / N O M A C R O

N E S T / N O N E S T

O P L I S T / N O O P L I S T

O P T = n n

S I ZE=yyyP
SO RMGIN=(mmm,nnn

,ccc ) /FREE
SOURCE/NOSOURCE

S 0 U R C E 2 / N 0 S 0 U R C E 2

STMT/NOSTMT

X R E F / N O X R E F

A b b r e v i a t e d n a m e

A / N A

0 6 0 / 0 ^ * 8

C / N C

D / N D

E B / T

E / N E

; F W / F E / F S

L / N L

L D / N L D

MD/NMD

M/NM

N T / N N T

O L / N O L

S I Z E

S M / F

S / N S

S 2 / N S 2

S T / N S T

D e f a u 1 t

N O A T R

CHAR60

C O M P

N O D E C K

E B C D I C

N O E X T R E F

F L A G W

L C = 6 0

N O L I S T

L O A D

N O M A C D C K

N O M A C R O

N E S T

O P L I S T

0 P T = 0 1

S I Z E = 1 0 P

SM=(1,72)

S O U R C E

S 0 U R C E 2

S T M T
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D e s c r i p t i o n o f

C H M e O / C H / K R k Q

D E C K

E B C D I C / T T Y

a t t r i b u t e s o f e a c h i d e n t i fi e r a r e t o b e
l i s t e d . I n a d d i t i o n , a n a g g r e g a t e l e n g t h
t a b l e i s p r o d u c e d f o r a r r a y s a n d s t r u c t u r e s

a l l o w s t h e s o u r c e l a n g u a g e t o b e w r i t t e n i n
o n e o f t w o c h a r a c t e r s e t s ( 6 0 o r ^ 8
c h a r a c t e r s ) .

s p e c i fi e s t h a t t h e o b j e c t m o d u l e
w r i t t e n o n S P U N C H .

t o b e

t h e s e o p t i o n s a l l o w t h e p r o g r a m m e r t o
s t a t e i n w h i c h c h a r a c t e r c o d e t h e s o u r c e
p r o g r a m i s t y p e d . T h e B C D o p t i o n i s n o t
s u p p o r t e d .

T h e f o l l o w i n g t a b l e
g i v e s t h e c o r r e s p o n d e n c e b e t w e e n t e l e t y p e
g r a p h i c s a n d P L / 1 s y m b o l s .
T T Y G r a p h i c s • K e y C o m b i n a t i o n P L / I S y iComb i na t i on

f o t

o t h e r s

s h i f t - 0

s h i f t - L

s h i f t - N

E X T R E F c a u s e s a l i s t i n g o f
d i ct i ona ry (ESD) of
b e p r o d u c e d .

F L A G W / F L A G E / F L A G S

t h e e x t e r n a l s y m b o l
t h e o b j e c t m o d u l e t o

s p e c i fi e s t h e s e v e r i t y o f d i a g n o s t i c
m e s s a g e s t o b e l i s t e d . T h e f o l l o w i n g
t y p e s o f m e s s a g e s a r e i n d i c a t e d :

F R E E / S O R M G I N =
(mmm,nnn ,ccc )

l e o f m e s s a g e

w a r n i n g
e r r o r

s e v e r e e r r o r

t e r m i n a l e r r o r

l e c i f i c a t i o n

F L A G W
F L A G E
F L A G S

w h e r e 1 ^ m m m < n n n < 1 0 0 . T h e r a n g e
( m m m , n n n ) r e p r e s e n t s t h e m a r g i n s f o r
s c a n n i n g s o u r c e s t a t e m e n t s . c c c , i f
s p e c i fi e d , m u s t b e o u t s i d e t h e r a n g e
( m m m , n n n ) a n d i n d i c a t e s t h e p o s i t i o n
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L I N E C N T = X X X

L ! S T

L O A D

i n t h e i n p u t l i n e t o b e u s e d a s a c a r
r i a g e c o n t r o l c h a r a c t e r i n t h e S P R I N T
b u f f e r . V a l i d c o n t r o l c h a r a c t e r s a r e

" » 0 , + , a n d b l a n k . T h e F R E E o p t i o n
i s e q u i v a l e n t t o S M = ( 1 , 1 0 0 ) .

s p e c i fi e s t h e n u m b e r o f l i n e s t o b e
wr i t ten per page.

s p e c i fi e s t h a t t h e g e n e r a t e d m a c h i n e
I n s t r u c t i o n s , c o n s t a n t s , e t c . a r e t o b e
p r I n t e d .

s p e c i fi e s t h a t t h e o b j e c t m o d u l e I s t o
b e w r i t t e n o n l o g i c a l u n i t 0 .

c a u s e s t h e o u t p u t r e c o r d s o f t h e c o m p l l e -
t l m e p r o c e s s o r t o b e w r i t t e n o n S P U N C H .
I f t h i s d e c k I s t o b e r e p r o c e s s e d , t h e
s o u r c e m a r g i n s s h o u l d b e s p e c i fi e d S M = ( 2 , 7 2 ) .

s p e c i fi e s t h a t c o m p l l e - t l m e p r o c e s s i n g
I s r e q u i r e d .

I f s p e c i fi e d , c a u s e s t h . e P L / 1 c o m p i l e r t o
indicate In the source listing the PROCEDURE
a n d B E G I N b l o c k l e v e l c o u n t a s w e l l a s D O
1 e v e 1 c o u n t .

c o n t r o l s t h e l i s t i n g o f t h e o p t i o n s c u r
r e n t l y a c c e p t e d b y t h e c o m p i l e r .
t w o l e v e l s o f o p t i m i z a t i o n a r e n o w a v a i l a b l e :

0 P T = 0 0 t h e o b j e c t t i m e s t o r a g e r e q u i r e m e n t s
a r e m i n i m i z e d .

0 P T = 0 1 t h e e x e c u t i o n s p e e d i s s l i g h t l y i m
p r o v e d a t t h e e x p e n s e o f o b j e c t - t i m e
s t o r a g e s p a c e .

t h e c o m p i l e r a t t e m p t s t o o b t a i n n n p a g e s o f
v i r t u a l m e m o r y . T h e f o l l o w i n g t a b l e s h o w s
t h e t e x t a n d d i c t i o n a r y b l o c k s t o b e u s e d .
C O r e s i z e ( i n p a g e s ) b l o c k s i z e ( I n p a g e s )

^ 8 1
^ 5 0 2
^ 1 0 0 4

s p e c i fi e s t h a t t h e s o u r c e p r o g r a m I s t o b e
1 I s t e d o n S P R I N T .
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specifies ttiat th-e Input to the conptle'*
t i m e p r o c e s s o r i s t o b e l i s t e d .

specifies that extra code is to be produced
to allow diagnostic messages printed during
the execution t ime to contain statement numbers
s p e c i fi e s t h a t c r o s s r e f e r e n c e s o f e a c h
i d e n t i fi e r a r e t o b e l i s t e d .

The logical I/O units used by the PL/l-F compiler are as
r o 1 1 o w s :

U n i t

S C A R D S
S P R I N T
S P U N C H
0
- S Y S U T ^

D e f a u l t r e c o r d f o r m a t

U(IOO)
U(129, 121)
F(80)
F(80)

P r i n c i p a l F u n c t i o n s
s o u r c e i n p u t
l i s t i n g o u t p u t
o b j e c t d e c k a n d m a c r o d e c k
o b j e c t m o d u l e o u t p u t
a u x i l i a r y s c r a t c h fi l e
fo r compi le - t ime processor

B a t c h c o m p i l a t i o n

lu- ^ process more than one external proThis IS achieved by preceding the second (and each
nt ) compi la t ion by a cont ro l record o f the form:

The MTS PL/1 compi ler ca
cedure. This is achieved by
subsequent) compilation by a

% PROCESS('option l ist ')
T h e fi r s t p o s i t i o n m u s t h a v e
r _ I « • .

ine Tirst position must have a percent sign C^). There may
e lanks between the percent sign and the keyword PROCESS.

PRnrpq^' should be no blanks embedded between the P ofPROCESS and the sem,co1 on. There is no carry-over of the op
tions used previously. If the user does not wish to specify
any opt"ons, he should place the semicolon right after the
achTeved^ Following shows how batch compilation is
$RUN >vpLi o = A PAR=LOAD ,NODECK

[source program one ]
EPROCESS('LOAD,NOEXTREF,ATR') ;[source program two 1
EPROCESS;

[ s o u r c e p r o g r a m t h r e e !
$ E N D F I L E ■ '
$ R U N A + * P L 1 L I B
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E X E C U T I O N T I M E C O N S I D E R A T I O N S

R u n n i n g a P L / 1 p r o g r a m
I t I s a n a b s o l u t e n e c e s s i t y t h a t t h e m a i n p r o g r a m b e w r i t t e n

I n P L / 1 . O t h e r w i s e , o n e m a y b e g r e e t e d w i t h t h e m e s s a g e
"IHEOO6I NO MAIN PROCEDURE". Running nothing with *PL1LIB will
a lso produce the same message.

A s imp le p rog ram may be run by spec i f y i ng :
$ R U N M Y P R 0 G R A M + * P L 1 L I B

Since stream I/O rout ines In PL/1 process character by char
ac te r ( ra the r t han reco rd by reco rd ) , ex t ra i n fo rma t ion desc r ib ing
r e c o r d f o r m a t a n d l e n g t h m a y b e n e e d e d . T h e f o l l o w i n g r e c o r d
f o r m a t s a r e s u p p o r t e d :

u[£] ( m a x - b 1 o c k s I z e )

( m a x - b l o c k s i z e , m a x - r e c o r d s i z e )

F[B][fJ] (blocksi ze , records I ze)

s t a n d s f o r u n d e fi n e d f o r m a t r e c o r d s . T h e
m a x i m u m b l o c k s i z e I s t h e l a r g e s t l e n g t h t h a t
a r e c o r d c a n h a v e .

s t a n d s f o r v a r i a b l e l e n g t h r e c o r d s . T h e
f o l l o w i n g fi g u r e I l l u s t r a t e s V - f o r m a t .

d a t a ( u n b l o c k e d V - f o r m a t )

d a t a d a t a d a t a

w h e r e

d a t a

( b l o c k e d V- f o r m a t )

c o n s i s t s o f d a t a b y t e s , n o t l e s s t h a n 1 0
I n n u m b e r

r e c o r d c o n t r o l fi e l d ( A b y t e s l o n g ) d e s c r i b e s
t h e l e n g t h o f t h e r e c o r d I n c l u d i n g t h e r e c o r d
c o n t r o 1 fi e l d .

b l o c k c o n t r o l fi e l d ( A b y t e s ) s p e c i fi e s t h e
o v e r a l l l e n g t h o f t h e b l o c k I n c l u d i n g t h e
b l o c k c o n t r o l fi e l d .



^ . 0 2

P L / I

T h e b l o c k s i z e m u s t b e g r e a t e r t h a n o r e q u a l t o r e c o r d l e n g t h
p l u s f o u r .

s t a n d s f o r fi x e d r e c o r d s . T h e s e r e c o r d s
c a n b e b l o c k e d t o g e t h e r . T h e b l o c k s i z e
m u s t b e a n i n t e g r a l m u l t i p l e o f t h e r e
c o r d s i z e .

B s a y s t h a t r e c o r d s m a y b e b l o c k e d . U -
f o r m a t r e c o r d s c a n n o t b e b l o c k e d .

A s e t s t h e C C b i t o n . I t i s u s e d p r i m a r i l y
f o r p r i n t e r a n d p u n c h c o n t r o l c h a r a c t e r s
w h i c h a r e p l a c e d i n t h e fi r s t p o s i t i o n
o f d a t a b y t e s .

M s e t s t h e M C C b i t o n .

I f A o r M i s no t exp l i c i t l y o r imp l i c i t l y spec ified a NOCC
b i t w i l l b e s e t . S t a n d a r d P L / 1 fi l e s h a v e t h e f o l l o w i n g
d e f a u I t s :

P L / 1 fi l e n a m e

P r i n t fi l e s s u c h a s S P R I N T
A l l o t h e r s

R e c o r d F o r m a t

VA (129 ,125 )
U ( 8 0 )

R e c o r d f o r m a t s , c a n b e s p e c i fi e d b y i n s e r t i n g t h e s e i n PA R =

1 . $ R U N C 0 P Y + * P L 1 L I B

2 . $ R U N F M A I N T + * P L 1 L I B

3 . c o n v e r s a t i o n a l

PAR=SCARDS=*SOURCE^@F

PAR=INTER=*TAPE*@F(2^00,600)
MASTER=*OLDMAS*@U(132)
EXCEPTIONFILE=-E@U(300)
SCARDS=*S0URCE*@F(80)

$ R U N B L D L I N
# E X E C U T I 0 N B E G I N S
S Y S P R I N T - S P E C I F Y F D N A M E O R S E N D

E N D - O F - F I L E
*SINK*@VA(U1 ,137)
I N T E R - S P E C I F Y F D N A M E O R S E N D

E N D - O F - F I L E
* I N T E R * @ F B ( 2 4 0 0 , 6 0 0 )
L AY F I L E - S P E C I F Y F D N A M E O R S E N D

E N D - O F - F I L E

- L AY F I L E @ F ( 1 7 6 )
/ ' E X E C U T I O N T E R M I N AT E D

F i l e n a m e s a r e a u t o m a t i c a l l y t r u n c a t e d t o 8 - c h a r a c t e r s . A l s o
e n v i r o n m e n t o p t i o n s c a n b e e x t r a c t e d t o d e f a u l t r e c o r d f o r m a t
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4 . P a s s i n g p a r a m e t e r
s t r i n g s $ R U N P A R + * P L 1 L L B P A R = S P R I N T ^

* S I N K * ; A B C
PAR; PROCCSTR) OPT(DNS (MAINl ;

DCL(STR,PARSTR} CHAR(255)
VA R ;
I = INDEX(STR, ' ;
IF l=0|i=LENGTH(STR)
T H E N PA R S T R = ' ' ;
E L S E

PAR=SUBSTR(STR,1 + 1) ;
PUT DATA (PARSTR) ;
E N D PA R ;

H o w t o g e t a d u m p

In most cases, a single diagnostic message suffices and a
dump is rather useless and expensive. Hence PL/1 library rou
tines do not abend (except in catastrophic cases such as
"IHE0041-INTERRUPT IN ERROR HANDLER") but return MTS with the
code set in the register 15. If a PL/1 user prefers to have
a dump, he may insert a simple statement (or the like) in his
p r o g r a m :

ON ERROR CALL IHEDUMP ;
This routine IHEDUMP prints useful information. The output
is on the file PLIDUMP with the default "PL1DUMP=*SINK*".
T h e i n f o r m a t i o n c o n s i s t s o f ;

1) SPRINT buffer and intermediate buffers, if any
2) Fi les currently open
3 ) C u r r e n t fi l e i n u s e
4 ) S a v e a r e a s
5 ) On -un i t s , i n te r rup t s and o the r de ta i l s

The routine IHEDUMP then calls on ERROR to dump everything if
any $ERRORDUMP was previously encountered.
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N ame :

C o n t e n t s :

^ P L I L I B

T h e s u b r o u t i n e l i b r a r y f o r P L / 1 - c o m p i 1 e d p r o g r a m s .
* P L 1 L I B i s c o n c a t e n a t e d t o t h e fi l e c o n t a i n i n g
t h e o b j e c t m o d u l e s r e s u l t i n g f r o m a P L / 1
compi lat ion in a $RUN command.
$RUN O B J E C T + ^ P L l L i B

* P L 1 L I B c o n t a i n s t h e o b j e c t m o d u l e s o f s u b r o u t i n e s
w h i c h m a y b e i n v o k e d b y P L / 1 c o m p i l e d c o d e . i t i s
f o r m a t t e d a s a l i b r a r y a n d h e n c e o n l y t h o s e o b j e c t
m o d u l e s w h i c h a r e r e f e r e n c e d p r e l o a d e d .

1
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P L / 1 S U B R O U T I N E S

T h e f o l l o w i n g s u b r o u t i n e s a r e i n t e n d e d t o b e c a l l e d
« d i r e c t l y f r o m P L / . I p r o g r a m s .

i

N a m e : B A T C H

P u r p o s e : T o d e t e r m i n e w h e t h e r i n b a t c h o r c o n v e r s
a t i o n a l m o d e .

D e c l a r a t i o n : D E C L A R E B A T C H E N T R Y
RETURNS(BIT(1)) ;

D e s c r i p t i o n ; R e t u r n s ' I ' B i f i n b a t c h m o d e ; o t h e r w i s e ' O ' B
E x a m p l e : I F B A T C H T H E N S T O P ;

E L S E G O TO R E T RY;

N a m e : C P U T I M E

P u r p o s e : T o o b t a i n i n s e c o n d s t h e C P U t i m e s i n c e t h e
s t a r t o f t h e c u r r e n t p r o g r a m .

D e c l a r a t i o n : D E C L A R E C P U T I M E E N T R Y
RETURNS (FLOAT BINARY) ;

D e s c r i p t i o n : R e t u r n s t h e fl o a t i n g - p o i n t v a l u e i n s e c o n d s
s i n c e t h e s t a r t o f t h e p r o g r a m .

E x a m p l e : S T A R T T I M E : P R O C ;
DCL (TIMEl, TIME2) STATIC FLOAT BIN,

CPUTIME ENTRY RETURNS (FLOAT BIN);
T I M E 2 = C P U T I M E ;
RETURN ;

T IME: ENTRY FLOAT B IN ;
T I M E l = T I M E 2 ;
T I M E 2 = C P U T I M E ;
RETURN (TlME2 - TlMEl);

END ;
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N a m e : E L A P S E D

P u r p o s e : To o b t a i n i n s e c o n d s t h e e l a p s e d t i m e s i n c e
t h e s t a r t o f t h e p r o g r a m .

D e c l a r a t i o n : D E C L A R E E L A P S E D E N T R Y
RETURNS (FLOAT BINARY);

D e s c r i p t i o n : R e t u r n s t h e fl o a t i n g - p o i n t v a l u e i n s e c o n d s ^
s i n c e t h e s t a r t o f t h e p r o g r a m . '

Examp1e :
PUT EDIT ('ELAPSED TIME - ELAPSED, ' SECS') (A, F(15,3), A);

•i
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N a m e : I H E R E A D , I H E R I T E
Pu rpose : A l l o w P L / 1 u s e r t o g a i n n e a r l y c o m p l e t e c o n t r o l

o v e r I / O , e s p e c i a l l y l i n e fi l e s .
♦

s

De c 1 a rat i on : DCL (IHEREAD,IHERITE) ENTRY
( / * c h a r a c t e r s t r i n g p r e f e r a b l y v a r y i n g » / ,
B I T ( 3 2 ) , / * a 3 2 - b i t m o d i fi e r * /
D E C F I X E D ( 9 , 3 ) , / * a l i n e n u m b e r i n t h e

r a n g e f r o m - 9 9 9 9 9 . 9 9 9 t o
9 9 9 9 9 . 9 9 9 ^ /

F I L E / * fi l e n a m e * / ) ;
Des cr i pt i on : 1 . T h e fi l e , i f i t i s t o b e u s e d b y I H E R E A D o r

I H E R I T E , m u s t b e a r e c o r d fi l e w i t h u n d e fi n e d
f o r m a t o r u n b l o c k e d fi x e d f o r m a t .

2 . I t w i l l b e t h e u s e r ' s r e s p o n s i b i l i t y i f h e
m i x e s t h e s e s u b r o u t i n e s w i t h R E A D , W R I T E o r
R E W R I T E s t a t e m e n t s .

3 . A n o u t p u t fi l e c a n n o t b e u s e d f o r I H E R E A D , n o r
a n i n p u t fi l e f o r I H E R I T E . A n u p d a t e
fi l e c a n b e u s e d b o t h f o r I H E R E A D a n d I H E R I T E .

A . I f t h e i n d e x e d b i t o f a m o d i fi e r i s o n , a l i n e
n u m b e r m u s t b e p r o v i d e d . O t h e r w i s e , a d a t a
i n t e r r u p t i o n m a y l i k e l y o c c u r o r s o m e u n p r e d
i c t a b l e r e s u l t s w i l l c o m e u p . I n a d d i t i o n , i n
c a s e o f I H E R E A D , t h e c h a r a c t e r s t r i n g w i l l b e
c o m e a n u l l f e t r i n g w h e n t h e r e i s n o l i n e a s
s o c i a t e d w i t h t h e l i n e n u m b e r .

Examp1es : MAIN: PROCEDURE OPT 1ONS(MA 1N) ;
DCL ( IHEREAD, IHERITE) ENTRY ( ,B IT(32) ,
DEC FIXED(9,3) ,FILE) ,

BUFFER CHAR(121)VARYING,
MOD BIT(32) IN IT ( (32) 'O 'B) ,
LINENR DEC FIXED (9,3), NUTS FILE;

ON ENDFILE (NUTS) GO TO FINSH;
r

e

OVER: CALL 1 HE READ(BUFFER,MOD,L1NENR,NUTS) ;
PUT SKIP LIST (LINENR, BUFFER);
G O TO O V E R ; / * T H E A B O V E A C T S L 1 K E A " $ L I S " C O M M A N D

C O M M A N D * /

F I N I S H :
CLOSE FILE(NUTS); OPEN FILE(NUTS) UPDATE;
SUBSTR(M0D,31) = ' I 'B; /* TURN INDEXED BIT ON */
CALL IHERITE (' ' , MOD , 1 .0 , NUTS) ; /* DELETE LINE #1 */
CALL IHERITE ( ' THIS IS L INE #2.5 ' , MOD, 2 .5 ,NUTS);

/ * 1 N S E R T T H E L I N E # 2 . 5 * /

RETURN ;

E N D M A I N ;
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D e c l a r a t i o n :

Ca11 Ing Sequence

R e s u 1 1 :

P L ! A D R

T o o b t a i n a p o i n t e r t o P L l s c a l a r c o n s t a n t s
a n d v a r i a b l e s .

DECLARE PLIADR RETURNS(POINTER) ;

PLlADR(ARG)

ARG-any scalar constant or var iable (not
s t r i n g s , a r r a y s , o r s t r u c t u r e s ) .
T h e v a l u e o f P L I A D R i s t h e a d d r e s s o f t h e
a r g u m e n t .
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N a m e s : P L C A L L , P L C A L L D , P L C A L L E , P L C A L L F

P u r p o s e : T o e n a b l e t h e c a l l i n g o f n o n - P L l C F O R T R A N a n d
assembler) procedures which require a standard
S t y p e l i n k a g e f r o m P L l p r o g r a m s .

Dec la ra t ions : DECLARE PLCALLD RETURNS(FLOAT, 16 ) ;
DECLARE PLCALLE RETURNS (FLOAT, 6);
DECLARE PLCALLF RETURNS (FIXED BINARY(3l) ) ;

Ca l l Ing Seq uence:
CALL PLCALL(FN, N, PL) ;
CALL PLCALLD(FND, N, PL) ;
CALL PLCALLE(FNE , N, PL) ;
CALL PLCALLF(FNF, N, PL) ;

A r g u m e n t s : F N a s u b r o u t i n e w h i c h h a s b e e n d e c l a r e d t o h a v e
t h e E N T R Y a t t r i b u t e a n d w h i c h d o e s n o t r e t u r n
a v a 1 u e .

F N D a f u n c t i o n w h i c h h a s b e e n d e c l a r e d t o h a v e
t h e E N T R Y a t t r i b u t e a n d w h i c h r e t u r n s a d o u b l e
p r e c i s i o n fl o a t i n g p o i n t v a l u e ( R E A L M S i n
F O RT R A N ; l o n g fl o a t i n g r e g i s t e r 0 i n a s s e m b l y
c o d e ) .

F N E a f u n c t i o n w h i c h h a s b e e n d e c l a r e d t o h a v e t h e
E N T R Y a t t r i b u t e a n d w h i c h r e t u r n s a s i n g l e p r e
c i s i o n fl o a t i n g p o i n t v a l u e { R E A l * k i n F O R T R A N ;
s h o r t fl o a t i n g r e g i s t e r 0 i n a s s e m b l y c o d e ) .

F N F a f u n c t i o n w h i c h h a s b e e n d e c l a r e d t o h a v e t h e
E N T R Y a t t r i b u t e a n d w h i c h r e t u r n s a n i n t e g e r
value (INTEGER*^ in FORTRAN; general register
0 i n a s s e m b l y c o d e ) .

N a n u m b e r w i t h a t t r i b u t e s F I X E D B I N A R Y O D
w h i c h i s e q u a l t o t h e n u m b e r o f a r g u m e n t s
be ing passed to FN, FND, FNE, o r FNF. N
m a y b e 0 .

P L a p a r a m e t e r l i s t o f t h e N a r g u m e n t s t o b e p a s s e d
t o F N , F N D , F N E , o r F N F i n t h e o r d e r r e q u i r e d
b y t h e s u b p r o g r a m . T h e a r g u m e n t s a r e s e p a r a t e d
b y c o m m a s . I f t h e a r g u m e n t i s a s t r i n g v a r
i a b l e , a r r a y v a r i a b l e , o r s t r u c t u r e v a r i a b l e ,' t h e n a m e o f t h e a r g u m e n t o r a p o i n t e r t o t h e

a r g u m e n t m a y b e u s e d ; f o r e x a m p l e , A R C o r
A D D R ( A R G ) . I f t h e a r g u m e n t i s a s c a l a r v a r i a b l e ,
a p o i n t e r t o t h e a r g u m e n t m u s t b e u s e d ; f o r
e x a m p l e , A D D R ( A R G ) . I f t h e a r g u m e n t i s a s c a l a r
c o n s t a n t , a p o i n t e r t o t h e a r g u m e n t m u s t b e u s e d
w h i c h c a n b e p r o d u c e d b y P L I A D R , w h i c h s e e . I f
N = 0 , t h e r e i s n o p a r a m e t e r l i s t a n d n o c o m m a
a f t e r N .
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R e s u 1 t s :

R e t u r n C o d e :

E x a m p 1 e s :

f

T h e v a l u e s o f P L C A L L D , P L C A L L E , a n d P L C A L L F
a r e t h e v a l u e s r e t u r n e d b y F N D , F N E , a n d F N F
r e s p e c t I v e 1 y.

T h e r e t u r n c o d e p l a c e d i n g e n e r a l r e g i s t e r 1 5
b y F N , F N D , F N E , o r F N F m a y b e i n t e r r o g a t e d
u s i n g P L I R C , w h i c h s e e .

/ * A R S I N A N D D A R C O S A R E F O R T R A N L I B R A R Y F U N C T I O N S * /
DECLARE PLCALLE RETURNS(FLOAT(6)) ;
DECLARE PLCALLD RETURNS(FLOAT(16));
DECLARE (ARSIN, DARCOS) ENTRY;
DECLARE (ARSIN, ANGLE) FL0AT(6);

(ARCCOS, DANGLE) FL0AT(l6);
D E C L A R E F 1 F I X E D B I N A R Y ( 3 1 ) I N I T ( l ) S TAT I C ;
ARCSIN = PLCALLE(ARSIN, Fl, ADDR(ANGLE) ) ;
ARCCOS=PLCALLD(DARCOS, Fl, ADDR(DANGLE));
D E C L A R E D I S M N T E N T RY;
D E C L A R E 1 PA R A L I G N E D S TAT I C ,

2 L E N B I T ( 1 6 ) ,
2 TA P E C H A R ( 3 ) I N I T ( ' * T * ' ) ;

LEN=BIN(3, 16, O) ;
CALL PLCALL(DISMNT, Fl, PAR);
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P L / 1

N ame :

D e c 1 a r a t i o n s :

C a 1 1 i n g S e q u e n c e :

Res u 1 t

E xamp1e:

P L l R C

To i n t e r r o g a t e t h e r e t u r n c o d e p a s s e d b a c k
by the last call on PLCALL, PLCALLD, PLCALLE,
o r P L C A L L F o r s e t b y I H E S A R C .

DECLARE PLIRC RETURNS (F I XED BINARYOD);

P L l R C

T h e v a l u e o f P L I R C I s t h e c o n t e n t s o f g e n e r a l
register 15 when the procedure cal led using
PLCALL, PLCALLD, PLCALLE, or PLCALLF returns;
o r the va lue se t by IHESARC wh ichever i s mos t
r e c e n t . F o r F O R T R A N s u b r o u t i n e s , t h e v a l u e
re turned in genera l reg is ter 15 is ^ t imes
t h e v a l u e o f t h e i n t e g e r a f t e r R E T U R N

I F P L r R C - 4 T H E N G O T O E R R O R ;

N a m e : R A N D

Purpose: To compute random numbers between 0.0 and 1.0.
D e c l a r a t i o n :

Des c r i pt i on:

T

f

E x a m p 1 e :

I
\

D E C L A R E R A N D E N T R Y
(FIXED BINARY (31))
RETURNS (FLOAT BINARY);
The argument I as in RAND(l) must be a
v a r i a b l e i n i t i a l i z e d w i t h i n t h e r a n g e ( 1 , 2 - 2 ) .
T h e v a l u e r e t u r n e d b y R A N D ( l ) i s b e t w e e n
0 . 0 a n d 1 . 0 . I n a d d i t i o n , t h e v a r i a b l e
i s c h a n g e d s o t h a t a d i f f e r e n t r a n d o m n u m b e r
i s g e n e r a t e d .

R A N D O M : P R O C F L O A T B I N ;
D C L I F I X E D B I N ( 3 1 ) S TAT I C

I N I T ( 5 2 A 2 8 7 )
RAND ENTRY (F IXED B IN (31 ) )

RETURNS (FLOAT BIN) ;
RETURN (RAND ( I ) ) ;
END ;
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N ame : S 1 GNOFF

P u rpose: T o s i g n o f f

D e c l a r a t i o n ; D E C L A R E S I G N O F F E N T RY;

Des c r i p t i on : C l o s e s a l l o p e n fi l e s , i f a n y , a n d t h e n it

s i g n s t h e u s e r o f f
E xamp1e : I F B AT C H C A L L S t G N O F F ;

N ame : U S E R I D

P u r p o s e : T o o b t a i n t h e c u r r e n t f o u r c h a r a c t e r u s e r i d

D e c l a r a t i o n : D E C L A R E U S E R I D E N T R Y
RETURNS (CHARACTER (A) ) ;

Des or i pt i on: R e t u r n t h e u s e r i d

Examp1e : PUT LIST (USERID) ;

V

%

/




