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Preface

Th i s  p u b l i c a t i o n  i s  a  g u i d e  f o r  a s s e mb l e r - l a n g u a g e  p r o g r a mme r s  o f  t h e
1130 D i s k  M o n i t o r  S y s t e m,  V e r s i o n  2 ,  o r  t h e  1 8 0 0  M u l t i p r o g r a m m i n g

I E x e c u t i v e  O p e r a t i n g  S y s t e m,  V e r s i o n  3 .  I t  i s  s u p p l e m e n t a l  t o ,  a n d
s h o u l d  b e  u s e d  i n  c o n j u n c t i o n  w i t h ,  t h e  1 1 3 0  a n d  1 8 0 0  A s s e mb l e r -
Language ma n u a l s .

The fi r s t  c h a p t e r ,  " I n t r o d u c t i o n , "  d i s c us s e s  t h e  f unda m e nt a l s  o f  t h e
Macr o Assembl er :  w h a t  i t  i s ,  how  i t  ope r a t e s ,  how  much m a i n s t or a ge  i t
r e qui r e s ,  how  f a s t  i t  pe r f or m s ,  w h a t  t y pe s  o f  macr os t h e r e  a r e ,  how  t o
i nc or por a t e  macr os i n t o  y o u r  s y s t e m ;  a n d ,  b r i e fl y ,  t h e  Ma c r o Upda t e
Pr ogr am a nd e r r o r  d e t e c t i o n .

The s e c ond c ha pt e r ,  " T h e  Ma c r o I n s t r u c t i o n , "  d i s c us s e s  how  t o  d e fi n e  a n d
use a  macr o i n s t r u c t i o n .

The t h i r d  c ha pt e r ,  " Ma c r o  Assembl er  F e a t u r e s , "  d i s c us s e s  c o n d i t i o n a l
assembl y ps e udo- ope r a t i ons ,  t h e  ANOP,  S E T,  a n d  PURG ps e udo- ope r a t i ons ,
a ut om a t i c  name g e n e r a t i o n ,  c o n c a t e n a t i o n ,  o p t i o n a l  r e m a r k s ,  i n d i r e c t
par ameter  s u b s t i t u t i o n ,  t h e  d i v i s i o n  ope r a t or ,  a n d  t h e  s y m bol i c  t a g
fi e l d .  A t  t h e  e nd o f  t h i s  c h a p t e r  i s  a  s e c t i o n  o n  pr ogr ammi ng
t e c hni que s .  T h i s  s e c t i o n  i nc l ude s  a  sampl e  pr ogr a m  a nd pr ogr ammi ng
t i p s .  T h e  sampl e  pr ogr a m  i s  f o r  1 8 0 0  MPX b u t  i s  a l s o  v a l i d  f o r  t h e  1 1 3 0
(an 1 1 3 0  DM2 s a m pl e  pr ogr a m  i s  i n  Appe ndi x  A ) .

The f o u r t h  c ha pt e r ,  " Ma c r o  Assembl e r  La ngua ge , "  de s c r i be s  how  t h e  Ma c r o
Assembl er  c a n be  us e d t o  c r e a t e  a  l a ngua ge  f o r  a  s p e c i fi c  pur pos e .  T h e
exampl e i s  f o r  t h e  1 8 0 0  MPX s y s t e m  b u t  i s  a  g e n e r a l  i l l u s t r a t i o n  t h a t  i s
a l s o v a l i d  f o r  1 1 3 0  us e r s .

The fi f t h  c h a p t e r ,  " T h e  Ma c r o Upda t e  P r ogr a m , "  de s c r i be s  how  y ou c a n s e t
up a n d  m a i nt a i n  y our  macr o l i b r a r i e s  t h r o u g h  v a r i ous  s t a t e m e nt s .  T h e s e
s t a t e m e nt s  may r e f e r  t o  w hol e  l i b r a r i e s ,  m a c r os  w i t h i n  t h e  l i b r a r i e s ,  o r
s t a t e m e nt s  w i t h i n  t h e  macr os .

The s i x t h  c ha pt e r ,  " E r r o r s  a nd  Wa r ni ngs , "  d i s c us s e s  t h e  v a r i ous  e r r o r
messages,  e r r o r  fl a g s ,  a n d  w a r ni ng fl a g s  y o u  may r e c e i v e  when us i ng  t h e
Macr o Assembl er  a nd  t h e  e r r o r  messages y o u  may r e c e i v e  when us i ng t h e
Macr o Upda t e  Pr ogr am.

Ma r gi na l  no t e s  ha v e  be e n i n c l u d e d  i n  t h i s  p u b l i c a t i o n  t o  a l l o w  e a s y
r e f e r e nc e  t o  m a t t e r  w i t h i n  t h e  t e x t .

The c od i ng  for ms us e d  i n  t h i s  m a nua l  a r e :  f o r  Ma c r o Assembl er
s t a t e m e nt s ,  t h e  1 1 3 0 / 1 8 0 0  As se m bl e r  Codi ng For m,  O r d e r  Number  GX33-8000 ;
f o r  o t h e r  s t a t e m e nt s ,  t h e  G e ne r a l  P ur pos e  Ca r d P unc hi ng For m,  O r de r
Number GX20 -8030 .
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The 1130/1800 Macro Assembler

The 1 1 3 0 / 1 8 0 0  Ma c r o  A s s e mb l e r  a l l o w s  y o u  t o  c o n d e n s e  a
condensing s e q u e n c e  o f  a s s e mb l e r - l a n g u a g e  c o d i n g  t h a t  y o u  u s e  o v e r  a n d
sequences o v e r  a g a i n  i n t o  o n e  i n s t r u c t i o n ,  a  ma c r o  i n s t r u c t i o n .

I f  y o u  u s e  t h e  Ma c r o  A s s e mb l e r ,  y o u  c a n  g e n e r a l i z e  a
s equenc e o f  c o d i n g  a n d  t h e n  mo d i f y  i t  s l i g h t l y  e a c h  t i m e  i t

general- i s  u s e d .  Y o u  c o d e  t h e  s e q u e n c e  o n l y  o n c e ,  d e fi n i n g  m a c r o
izing p a r a m e t e r s  t h a t  c a u s e  t h e  a p p r o p r i a t e  c o d e  t o  b e  g e n e r a t e d
sequences f o r  a  p a r t i c u l a r  u s e .  T h e  e x a c t  c o d e  g e n e r a t e d  when  t h e

mac ro  i n s t r u c t i o n  i s  u s e d  i s  b a s e d  o n  t h e  c o n d i t i o n a l
as s emb ly ,  a u t o m a t i c  name g e n e r a t i o n ,  a n d / o r  p a r a me t e r
s u b s t i t u t i o n  f a c i l i t i e s  o f  t h e  Ma c r o  A s s e mb l e r .

The Ma c r o  A s s e mb l e r  a l s o  a l l o w s  y o u  t o  d e fi n e  a  l a n g u a g e
creating t h a t  i s  u n i q u e  t o  y o u r  a p p l i c a t i o n ;  s u c h  a  l a n g u a g e  may  b e
a language s i m p l e  a n d / o r  me a n i n g f u l  e n o u g h  t o  b e  u s e d  b y  a  p e r s o n  o t h e r

t h a n  a  p r o f e s s i o n a l  p r o g r a mme r .

types

THE MACRO I NSTRUCTI ON

Introduction

A ma c r o  i n s t r u c t i o n ,  o r  ma c r o ,  i s  a  s o u r c e  p r o g r a m
s t a t e me n t .  W h e n  t h e  Ma c r o  A s s e mb l e r  e n c o u n t e r s  a  ma c r o ,  i t
ex pands  t h e  ma c r o  b y  p r o c e s s i n g  a  s e q u e n c e  o f
a s s e mb l e r - l a n g u a g e  s t a t e me n t s .  T h i s  s e q u e n c e  mu s t  h a v e  b e e n
d e fi n e d  i n  a  ma c r o  d e fi n i t i o n  b e f o r e  i t  c a n  b e  u s e d .

When y o u  d e fi n e  a  ma c r o ,  y o u  s p e c i f y  i t s  o p e r a t i o n  c o d e
defining ( m a c r o  n a me ) ,  i t s  p a r a me t e r s ,  a n d  t h e  s equenc e  o f
amnm a s s e m b l e r - l a n g u a g e  s t a t e me n t s  t o  b e  p r o c e s s e d  when  t h e  Ma c r o

A s s e mb l e r  e n c o u n t e r s  t h e  ma c r o  name i n  a  s o u r c e  p r o g r a m.

Us i n g  t h e  Ma c r o  A s s e mb l e r ,  y o u  c a n  d e fi n e  t w o  k i n d s  o f
mac ros ,  t e m p o r a r y  ma c r o s  a n d  s t o r e d  ma c r o s .  Y o u  s h o u l d
d e fi n e  e v e r y  ma c r o  a s  a  t e mp o r a r y  ma c r o  u n t i l  y o u  a r e  s u r e
t h a t  i t  w i l l  e x e c u t e  p r o p e r l y .  I f  i t  d o e s  e x e c u t e  p r o p e r l y ,
and y o u  wa n t  t o  s t o r e  i t ,  y o u  c a n  i n c l u d e  i t  i n  a  ma c r o
l i b r a r y .

TEMPORARY MACROS

A t e mp o r a r y  ma c r o  c a n  b e  u s e d  o n l y  d u r i n g  t h e  a s s e mb l y  o f
useof t h e  p r o g r a m i n  wh i c h  i t  i s  d e fi n e d .  T h i s  k i n d  o f  ma c r o
temporary i s n ' t  s a v e d  b y  t h e  s y s t e m;  i f  y o u  wa n t  t o  u s e  i t  i n  a n o t h e r
macros p r o g r a m ,  y o u  h a v e  t o  d e fi n e  i t  a g a i n  d u r i n g  a s s e mb l y  o f  t h a t

p r o g r a m.  Y o u  d o  n o t  h a v e  t o  d e fi n e  s t o r e d  ma c r o s  i n  o r d e r
t o  u s e  t e mp o r a r y  ma c r o s .

I f  t e mp o r a r y  ma c r o s  a r e  t o  b e  d e fi n e d ,  y o u  w i l l  n e e d  a n
*OVERFLOW SECTORS c o n t r o l  s t a t e me n t .  T w o  n e w p a r a me t e r s ,  N 2

N2 a n d  N3 ,  h a v e  b e e n  a d d e d  t o  t h i s  s t a t e me n t .  T h e  N1  p a r a m e t e r
r e ma i n s  t h e  s ame.  N 2  i s  t h e  n u mb e r  o f  s e c t o r s  y o u  a l l o c a t e d
f o r  t h e  o v e r fl o w  o f  ma c r o  p a r a me t e r s  f r o m  ma i n  s t o r a g e  t o

I n t r o d u c t i o n  1



estimating

1— 10 1 1-20 21-30 31-40
I 121314151617181910 I 121314151617181910 1 121314151617181910 1121314151617181910 1

1
2
1
3
1
4

* . M . A • C , L 1
1
:
8
, i
1
- , N
I
A
• M , E . , , , , , ,
i , m 1 , , , , i ,
— , 1 . , , , I , , ,

I I  . 1 - - , I , , , i , „ „ , 1 • I , I I • I I I I , I I I I — I I I I ,

N3

estimating

di s k .  T h i s  pa r a m e t e r  c a n  be  z e r o,  a n d  s pa c e  w i l l  n o t  b e
r e qui r e d i f  t h e  o v e r fl o w  f r o m  a  macr o t h a t  i s  d e fi n e d  o r
c a l l e d  w i t h  a n o t h e r  macr o d e fi n i t i o n  n e v e r  e x c e e ds  1 0 0
wor ds.  T h e  r e q u i r e d  s i z e  o f  N2  may be  e s t i m a t e d  b y  us i ng
t he  f o l l o w i n g  f or m ul a :

N i s  t h e  number  o f  pa r a m e t e r s  a nd mi  i s  t h e  number  o f
c ha r a c t e r s  p e r  pa r a m e t e r .  F o r  exampl e ,  t h e  c a l l
EXPND A L P H A , B E T A , C  w oul d be  computed a s
3 + 3 4 . 1 / 2 ( 5 + 1 ) . 1 - 1 / 2 ( 4 + 1 ) + 1 / 2 ( 1
4 .
1 ) = 1 2  w o r d s ;  
t h e  
r e m a i n d e r
s  
o f

i n d i v i d u a l  t e r ms  a r e  i g n o r e d .  N 3  i s  t h e  n u mb e r  o f  s e c t o r s  y o u
a l l oc a t e d  f o r  t e m por a r y  macr o d e fi n i t i o n s .  Y o u  c a n e s t i m a t e
t he  number  o f  s e c t or s  ne e de d by  d i v i d i n g  t h e  t o t a l  number  o f
s t a t e m e nt s  i n  a l l  macr o d e fi n i t i o n s  w i t h i n  t h e  assembl y  by
40.  I f  y o u  w a nt  t o  r e t a i n  r emar ks ,  y o u  may ha v e  t o  i nc r e a s e
N3 t o  accommodate t he m .  F o r  f u r t h e r  i n f o r m a t i o n  o n  t h e
*OVERFLOW SECTORS s t a t e m e nt ,  s e e  t h e  1 1 3 0  Pr ogr ammi ng a nd
O pe r a t or ' s  G ui de ,  O r de r  Number  GC26-3717 ,  o r  t h e  1 8 0 0
Pr ogr ammer 's G ui de ,  O r d e r  Number  GC26-3720 .

STORED MACROS

A s t o r e d  macr o,  o n  t h e  o t h e r  ha nd,  r e s i d e s  o n  d i s k  i n  a
use of m a c r o  l i b r a r y  a nd  c a n b e  us e d by  a ny  pr ogr am.  W h e n  y ou
stored a s s e m b l e  a  pr ogr a m  t h a t  us e s  o r  d e fi n e s  s t o r e d  macr os ,  y o u
macros m u s t  s p e c i f y  w hi c h macr o l i b r a r y  y ou w i s h t o  us e  d u r i n g  t h e

assembl y w i t h  t h e  * MACLI B Macr o Assembl er  c o n t r o l  s t a t e m e nt .

The macr o l i b r a r y  s p e c i fi e d  o n  t h e  * MACLI B s t a t e m e nt  m us t  be
d e fi n e d  a n d  i n i t i a l i z e d  b e f o r e  i t  c a n  be  us e d  by  t h e  Ma c r o
Assembl er .  F o r  d e t a i l s  o n  how t o  i n i t i a l i z e  a  macr o
l i b r a r y ,  r e f e r  t o  t h e  d i s c us s i on o n  i n i t i a l i z i n g  d i s k  s pa c e

macro i n  t h e  c ha pt e r  " The  Ma c r o Upda t e  P r ogr a m . "  T h e  * MACLI B
libraries s t a t e m e n t  e na bl e s  y ou  t o  a c c e s s  one  l i b r a r y  s e l e c t i v e l y

w i t hout  ha v i ng  t o  a c c e s s  a l l  o f  t h e  s t o r e d  macr os.  M u l t i p l e
macro l i b r a r i e s  may be  a c c e s s e d i n  one  a s s e m bl y  i f  y ou
l o g i c a l l y  c onc a t e na t e  t h e  l i b r a r i e s  b e f o r e  t h e  assembl y .
Add i t i ona l  i n f o r m a t i o n  o n  macr o l i b r a r i e s  may be  f ound  i n
t he  c ha p t e r  o n  t h e  Ma c r o Upda t e  Pr ogr am.

You c a nnot  d e fi n e  a  s t o r e d  macr o w i t h i n  a n  assembl y  unl e s s
use an y o u  ha v e  us e d a n  * MACLI B s t a t e m e nt .  I f  y o u r  pr ogr am
.
M
A
C
L
M 
a
t
t
e
m
p
t
s  
t
o  
c
a
l
l  
a  
s
t
o
r
e
d  
m
a
c
r
o  
w
h
i
c
h  
c
a
n
n
o
t  
b
e  
f
o
u
n
d  
i
n  
t
h
e

statement s p e c i fi e d  l i b r a r y ,  t h e  macr o c a l l  w i l l  b e  fl a g g e d  a s  a n
i l l e g a l  o p e r a t i o n .  T h e  f o r m a t  o f  t h e  * MACLI B i s  a s  f o l l o w s :

2

Number of words =3-1-N-t-E 1/2 (mi+1)
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definition

uses

LNAME i s  t h e  name o f  t h e  macr o l i b r a r y  t o  b e  us e d i n  t h e
c ur r e nt  assembl y .  F o r  f u r t h e r  i n f o r m a t i on  on  t h e  * MACLI B
s t a t e m e nt ,  s e e  t h e  1 1 3 0  Pr ogr ammi ng a nd O pe r a t or ' s  G ui de ,
Or der  Number  GC26-3717 ,  o r  t h e  1 8 0 0  Pr ogr ammer 's  G ui de ,
Or der  Number  GC26-3720 .

PSEUDO-OPERATIONS

P s e udo- ope r a t i ons ,  o r  ps e udo- ops ,  e x t e n d  t h e  c a p a b i l i t i e s  o f
t he  assembl y  pr oc e s s .  P s e u d o - o p s  a r e  w r i t t e n  l i k e
a s s e m bl e r - l a ngua ge  s t a t e m e nt s ,  b u t  t h e y  a r e  us e d t o  p r ov i de
i nf or m a t i on t o  t h e  Ma c r o Assembl er  r a t h e r  t h a n  t o  ge ne r a t e
e x e c ut a bl e  c ode  f o r  t h e  pr ogr a m .  T h e y  c a n a ppe a r  anywher e
w i t h i n  a n  a s s e m bl e r - l a ngua ge  pr ogr a m ,  p r o v i d i n g  y ou f o l l o w
t he  o t h e r  r u l e s  f o r  t h e i r  us e .

Sever a l  new ps e udo- ops  ha v e  be e n i n c l u d e d  f o r  us e  i n
pr ogr ams t h a t  us e  t h e  Ma c r o Assembl er .  T h e s e  a r e  de s c r i be d
i n d e t a i l  unde r  " Fe a t ur e s  o f  t h e  Ma c r o Assembl er *  a n d
per for m t h e  f o l l o w i n g  f u n c t i o n s :

• D e fi n i n g  t h e  be g i nn i ng  a nd t h e  e nd o f  a  macr o d e fi n i t i o n .

• D e t e r m i n i n g  dur i ng  a n  assembl y  w he t he r  c e r t a i n  s t a t e m e nt s
a r e  t o  be  pr oc e s s e d,  b a s e d  on a  s p e c i fi c  c o n d i t i o n .

• P e r m i t t i n g  a  pr ogr am l a b e l  t o  b e  s e t  t o  t w o o r  mor e
d i f f e r e n t  v a l ue s  a t  d i f f e r e n t  p o i n t s  i n  a  pr ogr am w i t h o u t
a m u l t i p l e - d e fi n i t i o n  e r r o r  c o n d i t i o n .

• L o g i c a l l y  r emov i ng a  macr o f r om  a  l i b r a r y .

NESTED MACRO DEFI NI TI ONS AND CALLS

A macr o c a n b e  d e fi n e d  o r  c a l l e d  w i t h i n  a not he r  macr o
d e fi n i t i o n .  T h i s  pr oc e s s  i s  c a l l e d  n e s t i n g .  T h e  n e s t i n g  o f
macro d e fi n i t i o n s  i s  l i m i t e d  o n l y  by  t h e  phy s i c a l  s i z e  o f
your  s y s t e m .  Y o u  may w a nt  t o  n e s t  d e fi n i t i o n s  t o  a l l o w  t h e
dynami c d e fi n i t i o n  ( w i t h  de c i s i ons )  o f  a n  i n n e r  macr o when
you a r e  e x pa ndi ng t h e  o u t e r  macr o.  T h i s  c a n  a l s o  be  us e d  t o
advantage  t o  c ons e r v e  l i b r a r y  s pa c e  i f  t h e  same c ode  i s
be i ng us e d i n  b o t h  macr os ( t h e  i n n e r  one  c a n be  c a l l e d  o n l y
by t h e  o u t e r  one ) .

The n e s t i n g  o f  macr o c a l l s  i s  l i m i t e d  t o  2 0  c a l l s  p e r  n e s t .
You may w i s h t o  n e s t  c a l l s  t o  macr os s o  t h a t  v a l ue s  f r om  one
macro c a n be  pa s s e d t o  t h e  o t h e r  macr o.

MAIN-STORAGE REQUIREMENTS

THE 1 1 3 0

I n t h e  1 1 3 0  D i s k  Moni t or  System,  V e r s i o n  2 ,  t h e  Ma c r o
Assembl er  f u n c t i o n s  a s  a n d  i s  f u l l y  c om pa t i bl e  w i t h  t h e  1 1 3 0
Di sk Mon i t o r  System,  V e r s i o n  2 ,  As s e m bl e r .  H o w e v e r ,  t h e

The 1130 m a c r o  Assembl er  r e qu i r e s  8 K wor ds  o f  m a i n s t or a ge  f o r  t h e
macro c a p a b i l i t y .  T h e  symbol  t a b l e  i n  m a i n s t or a ge  ha s  be e n
r educed i n  s i z e  t o  accommodate a ppr ox i m a t e l y  7 5 0  w or ds  f o r
t he  r e s i d e n t  macr o pr oc e s s or .  A s s e m b l i e s  t h a t  a l m os t
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The 1800

THE 1 8 0 0

Macro Update Program

exhaust  t h e  symbol  t a b l e  a r e a  o f  t h e  As s e m bl e r  w i l l  pr oba bl y
r e qui r e  symbol  t a b l e  o v e r fl o w  s e c t o r s  f o r  s uc c e s s f ul
assembl y u s i n g  t h e  Ma c r o Assembl er  ( s e e  t h e  1 1 3 0  DM2
Programming a nd O pe r a t or ' s  G ui de ,  O r de r  Number  G C2 6 - 3 7 1 7 ) .
The ps e udo- ope r a t i ons  S E T,  ANOP,  A I F ,  a n d  AGO ( d i s c us s e d
l a t e r )  a r e  a l s o  a v a i l a b l e  t o  t h e  4 K 1 1 3 0  u s e r .

The 1 8 0 0  MPX Ma c r o Assembl e r  r e qu i r e s  a  VCORE o f  5 1 4 0  w or ds .
I t  oc c upi e s  n o  mor e  m a i n s t or a ge  t h a n ,  a n d  i s  f u l l y
c om pa t i bl e  w i t h ,  t h e  1 8 0 0  MPX V e r s i on 1  Assembl e r .

MACRO ASSEMBLER PERFORMANCE

I f  y o u  ha v e  a  pr ogr a m  t h a t  ha s  be e n  assembl ed s uc c e s s f u l l y
under  t h e  1 1 3 0  D i s k  Mon i t o r  V e r s i on 2  As s e m bl e r  o r  t h e  1 8 0 0
MPX V e r s i on 1  As s e m bl e r ,  t h e  pe r f or m a nc e  o f  t h e  Ma c r o
Assembl er  w i l l  b e  a ppr ox i m a t e l y  e q u a l  t o  t h a t  o f  t h e  e a r l i e r
Assembl er s.  A s s e m b l y  t i m e  w i l l  b e  g r e a t e r  f o r  new pr ogr ams
i f  t h e  Ma c r o Assembl er  e nc ount e r s  e i t h e r  a  macr o d e fi n i t i o n ,
a macr o c a l l ,  o r  a n  i n v a l i d  op  c ode .  I n  t h e  c a s e  o f  a n
i n v a l i d  op  c ode ,  t h e  Ma c r o P r oc e s s or  o f  t h e  Ma c r o Assembl er
w i l l  s e a r c h t h e  t e m por a r y  macr os a n d / o r  t h e  s p e c i fi e d  m a c r o
l i b r a r y  t o  de t e r m i ne  w he t he r  t h e  unr e c ogni z e d o p  c ode  i s  t h e
name o f  a  macr o.

The Ma c r o Upda t e  Pr ogr am a s s i s t s  y o u  i n  i n i t i a l i z i n g  a nd
m a i nt a i ni ng macr o l i b r a r i e s .  U s i n g  t h i s  pr ogr a m ,  y o u  c a n
add o r  d e l e t e  macr os f r o m  y our  l i b r a r y ,  a l t e r  t hos e  t h a t  a r e
a l r e a dy  i n  y our  l i b r a r y ,  p h y s i c a l l y  o r  l o g i c a l l y  j o i n  t w o
l i b r a r i e s ,  a n d  pe r f or m  o t h e r  f u n c t i o n s  ne c e s s a r y  t o
m a i nt a i ni ng macr o l i b r a r i e s .

Error Messages, Error Flags, and Warning Flag

Dur i ng t h e  a s s e m bl y  pr oc e s s ,  t h e  Ma c r o Assembl er  c he c k s  f o r
sour ce  pr ogr a m  e r r or s .  I f  a n  e r r o r  i s  d e t e c t e d ,  a n  e r r o r
fl a g  o r  a n  e r r o r  c ode  a nd  message a r e  p r i n t e d .  I f  a
que s t i ona bl e  i n s t r u c t i o n  i s  e nc ount e r e d,  i t  i s  fl a g g e d  w i t h
t he  w a r ni ng fl a g  ( Q ) .  A t  t h e  e nd o f  e a c h  assembl y ,  t h e
Macr o Assembl er  p r i n t s  a  message t o  i n d i c a t e  t h e  number  o f
e r r or s  a n d  w a r ni ngs  i t  e nc ount e r e d d u r i n g  t h a t  assembl y .
Any e r r or s  i n  t h e  macr o Upda t e  Pr ogr am a r e  d e t e c t e d  b y  t h e
Di sk  U t i l i t y  P r ogr am ( DUP )  f o r  t h e  1 1 3 0  o r  t h e  D i s k
Management Pr ogr am (DMP)  f o r  t h e  1 8 0 0 .
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Defining a Macro Instruction

MAC, SMAC
and MEND

macro name

The Macro Instruction

A macr o d e fi n i t i o n  c a n  a ppe a r  a ny  t i m e  a f t e r  t h e  Ma c r o
Assembl er  ha s  c om pl e t e d pr oc e s s i ng t h e  c o n t r o l  s t a t e m e nt s .
The d e fi n i t i o n  m us t  a ppe a r  b e f o r e  t h e  fi r s t  c a l l  t o  t h e
macr o.

The fi r s t  s t a t e m e n t  i n  a  macr o d e fi n i t i o n  i n  a n  assembl y
must b e  t h e  MAC ( f o r  a  t e m por a r y  macr o)  o r  t h e  SMAC ( f o r  a
s t or e d macr o)  s t a t e m e nt .  T h e  l a s t  s t a t e m e nt  o f  a  macr o
d e fi n i t i o n  m us t  be  t h e  MEND s t a t e m e nt .  T h e  ps e udo- op names
MAC, SMAC,  a n d  MEND must  a ppe a r  i n  t h e  o p  c ode  fi e l d s  o f  t h e
s t a t e m e nt s .

No l a b e l  a nd n o  ope r a nd a r e  r e q u i r e d  o n  t he s e  s t a t e m e nt s .
Column 3 5  o f  t h e  MAC a nd SMAC s t a t e m e nt s  c a n  be  us e d t o
s pe c i f y  t h a t  r emar ks  a r e  r e t a i n e d  s o t h a t  t h e y  c a n be
p r i n t e d  on  l i s t i n g s  ( s e e  " O p t i o n a l  Re m a r k s ") .  N o t e  t h a t  i f
you e x e r c i s e  t h i s  o p t i o n ,  y o u  w i l l  ne e d a d d i t i o n a l  d i s k
space t o  accommodate t h e s e  r emar ks .  Com m e nt  s t a t e m e nt s  ( *
i n  c ol um n 2 1 )  w i t h i n  t h e  d e fi n i t i o n  a r e  a l w a y s  r e t a i n e d  a n d
l i s t e d  w i t h i n  t h e  e x pa ns i on.

THE DE FI NI TI O N PROTOTYPE STATEMENT

The s t a t e m e nt  i m m e di a t e l y  f o l l o w i n g  t h e  MAC o r  SMAC
s t a t e m e nt  i s  c a l l e d  t h e  d e fi n i t i o n  p r o t o t y p e  s t a t e m e nt .
Thi s  s t a t e m e nt  c ont a i ns  t h e  macr o name i n  i t s  o p  c ode  fi e l d .
The macr o name may be  f r om  one  t o  fi v e  c h a r a c t e r s  l o n g .  Y o u
c a nnot  us e  a  p e r i o d ,  a  comma,  a n d  a  l e f t  o r  r i g h t
pa r e nt he s i s  i n  macr o names.  A  macr o name c a n c o n t a i n
embedded b l a nk s  o r  c a n c o n s i s t  o f  a l l  b l a nk s .  A n  i n v a l i d
macro name i s  fl a g g e d  a s  a n  i l l e g a l  o p  c ode .

I f  y o u  d e fi n e  a  s t o r e d  macr o w i t h  a  name t h a t  i s  a l r e a d y  i n
t he  l i b r a r y  named i n  t h e  * MACLI B s t a t e m e nt ,  i t  w i l l  b e
fla gge d  a s  a n  i n v a l i d  macr o name.  A  t e m por a r y  macr o o f  t h e
same name w i l l  n o t  be  fl a g g e d ;  i t  w i l l  b e  e x pa nde d when t h e
macro i s  c a l l e d  s i nc e  t h e  t e m por a r y  macr os a r e  s e a r c he d
be f or e  t h e  s t o r e d  macr os.  A n  a pos t r ophe  s houl d  n o t  b e  us e d
i n t h e  name o f  a  s t o r e d  macr o be c a us e  onc e  t h i s  macr o ha s
been s t o r e d ,  i t  c a nnot  b e  m od i fie d  o r  r emoved f r om  y our
l i b r a r y .

The l a b e l  a nd  ope r a nd fi e l d s  o f  t h e  d e fi n i t i o n  p r o t o t y p e
s t a t e m e nt  c o n t a i n  t h e  names o f  pa r a m e t e r s  w hi c h a r e  s u p p l i e d
when t h e  macr o i s  us e d.  A  pa r a m e t e r  name c a n be  a ny  v a l i d
a s s e m bl e r - l a ngua ge  s y m bol ;  a n  i n v a l i d  pa r a m e t e r  name i s
fla gge d  a s  a n  o p  c ode  e r r o r .  Y o u  may us e  a n  op  c ode  a s  a

parameter p a r a m e t e r ,  b u t  i t  must  b e  done  c a r e f u l l y  be c a us e
name s u b s t i t u t i o n  w i l l  oc c ur  f o r  a l l  us e s  o f  t h e  o p  c ode .

Par ameter  names i n  t h e  ope r a nd fi e l d  a r e  s e pa r a t e d b y
commas. D o  n o t  i n c l u d e  a  b l a n k  w i t h i n  a  pa r a m e t e r  name o r
between pa r a m e t e r s ,  a s  a  b l a n k  t e r m i na t e s  t h e  pa r a m e t e r
l i s t .  I f  t h e  l a b e l  fi e l d  i s  b l a nk ,  i t  i s  i gnor e d  when t h e
macro i s  us e d.  T h e  d e fi n i t i o n  p r o t o t y p e  s t a t e m e nt  m us t
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definition

obtaining
a listing

c ons i s t  o f  o n e  s our c e  s t a t e m e nt ;  n o  c o n t i n u a t i o n  i s  a l l ow e d.
A maximum o f  2 0  pa r a m e t e r  names i s  a l l ow e d.

The t e x t  o f  t h e  macr o f o l l o w s  t h e  d e fi n i t i o n  p r o t o t y p e
s t a t e m e nt  a nd i s  a  s e que nc e  o f  a s s e m bl e r - l a ngua ge
i ns t r uc t i ons ,  c a l l s  t o  o t h e r  macr os,  a n d / o r  ps e udo- ops .  T h e
s ta tements  i n  t h e  t e x t  may c o n t a i n  t h e  pa r a m e t e r  names
s p e c i fi e d  i n  t h e  d e fi n i t i o n  p r o t o t y p e  s t a t e m e nt .  D u r i n g
assembl y,  t h e  pa r a m e t e r s  s p e c i fi e d  i n  t h e  c a l l  t o  t h e  macr o
ar e  s u b s t i t u t e d  p o s i t i o n a l l y  f o r  t h e  c or r e s pondi ng pa r a m e t e r
names i n  t h e  t e x t  s t a t e m e nt s  ( s e e  " An Exampl e  o f  Ma c r o
D e fi n i t i o n " ) .  W h e n e v e r  t h e  Ma c r o Assembl er  p r i n t s  macr o
d e fi n i t i o n  p r o t o t y p e  s t a t e m e nt s ,  fi v e - d i g i t  de c i m a l  s e que nc e
numbers a r e  p r i n t e d  t o  t h e  l e f t  o f  e a c h s t a t e m e nt .

The l i s t  c o n t r o l  ps e udo- ope r a t i ons  ( s e e  t h e  1 1 3 0  Assembl er
Language manua l ,  O r de r  Number  GC26-5927 ,  o r  t h e  1 8 0 0
Assembl er  La ngua ge  m a nua l ,  O r de r  Number  GC26-5882 )  c a n  be
used w i t h i n  a  macr o d e fi n i t i o n  t o  c o n t r o l  t h e  l i s t i n g  o f  a
macro c a l l .  I f  y o u  us e  a n  1 8 0 0 ,  y o u  may i n h i b i t  p r i n t i n g  b y
t u r n i n g  s e ns e  s w i t c h  2  t o  t h e  ON p o s i t i o n .

You c a n s u b s t i t u t e  a  pa r a m e t e r  i n t o  a ny  fi e l d  o r  s u b fi e l d  o f
a t e x t  s t a t e m e nt  i n  t h e  macr o d e fi n i t i o n .  A  pa r a m e t e r
s u b s t i t u t e d  i n t o  t h e  ope r a nd fi e l d  o f  a  t e x t  s t a t e m e nt  may
be a ny  v a l i d  a s s e m bl e r - l a ngua ge  e x pr e s s i on.  T h e  number  o f
c ha r a c t e r s  i n  t h e  pa r a m e t e r  name ha s  n o  r e l a t i o n s h i p  t o  t h e
number  o f  c ha r a c t e r s  a c t u a l l y  s u b s t i t u t e d ,  e x c e p t  i n  t h e

parameter c a s e  o f  f o r m a t  a nd t a g  fi e l d s .  B o t h  t h e  pa r a m e t e r  name a nd
sub. t h e  pa r a m e t e r  s u b s t i t u t e d  m us t  be  e x a c t l y  one  c ha r a c t e r  l o n g
stitution i n  o r d e r  f o r  t h e  pa r a m e t e r  t o  be  s u b s t i t u t e d  c o r r e c t l y  i n t o

t he  f or m a t  o r  t a g  fi e l d .  N o t e  t h a t  t h e  number  o f  c ha r a c t e r s
i n  a  pa r a m e t e r  o n  a  c a l l  may a l s o  be  s i g n i fi c a n t .  F o r
exampl e,  a n  i nc r e a s e  i n  t h e  number  o f  c ha r a c t e r s  c a us e d by
t he  s u b s t i t u t i o n  o f  l o n g e r  pa r a m e t e r s  d u r i n g  t h e  e x pa ns i on
may c a us e  t h e  ope r a nd fi e l d  ( c o l um ns  3 5 - 7 1 )  t o  b e  e x c e e de d.
Any i n f o r m a t i on  be y ond c ol um n 7 1  w i l l  b e  i gnor e d .

The s l a s h ,  comma,  p e r i o d ,  p l u s  s i g n ,  m i nus  s i g n ,  a n d
a s t e r i s k  r e t a i n  t h e i r  u s u a l  meani ng.  W h e n  a  b l a n k  oc c ur s  i n
an ope r a nd fi e l d  ( e x c e p t  w he r e  pe r m i t t e d  b y  t h e  a s s e m bl e r

special l a n g u a g e ) ,  t h e  r e s t  o f  t h e  ope r a nd fi e l d  i s  i gnor e d .
characters S p e c i a l  c ha r a c t e r s  us e d i n  Macr o Assembl er  s t a t e m e nt s  m us t

confor m t o  t h e  c ha r a c t e r  c ode  summar i es a s  l i s t e d  i n  t h e
1130 As s e m bl e r  La ngua ge  m a nua l ,  O r de r  Number  GC26-5927 ,  o r
t he  1 8 0 0  Assembl e r  La ngua ge  manua l ,  O r de r  Number  GC26-5882 .

AN EXAMPLE OF MACRO DE FI NI TI O N

The t e m por a r y  macr o SUM i s  c om pl e t e l y  d e fi n e d  b y  t h e
f o l l ow i ng  s e que nc e .  A  d e fi n i t i o n  o f  t h e  macr o SUM i s  shown
bel ow a nd t h e  c a l l  a nd s t a t e m e nt s  ge ne r a t e d  by  t h e  c a l l  a r e
shown i n  t h e  n e x t  s e c t i o n .
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macro
definition

Label

21 2 5

O p e r a tio n

27 3 0

F
-

32

T

33

Oper ands  &  R e ma r k s

35 4 0  4 5  5 0  5 5

1 i  i MAC, I , , I I I I , 1 , 1 1 , 1 1 1
X „ ,C ,0 ,t1 ,N,T ,, A ,I  i
S  i
r  ,  , S  
, T  , 0  
I
R ,  
„

N A ,M,E , 5
1
1
1
1
4
1
1

I I  1 L,D,X,

L,D,X,

X

2

1 _i_
— 1 C 1 0 , 1 1 , N , 7 1 1 , , , a 1 1 , , 1 1 1 1 , 1 _
1
1
6
1
,
1
,
1
1
1
,
1
1
1
,
1
,
1
1
,
1
1
i

1 I  1

, , ,

S,L,A,

S,L,A,

NA
I
M
I
E
I

L 0,0,P,

A
I
I
I

A
I
I
I

L X

L 2

L I S T  * C O U N T1 1 1 1 , 1 , 1 1 1 1 , 1 1
S I T , ° , R 1 , 1 1 , , 1 1 , , , 1 1 1 1 , 1 1I I , S,T,O,

1 , , M,D,X, X 1
1
,
,
,
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I I , M,D,A', N
I
A
,
M
,
E
1
,
1
1
,
1
,
1
1
1
,
1
1
,
1
1
,
1

I I , M,E,N,D 1 1 1 , , , 1 1 1 , 1 1 1 , , , 1 1
I I , i t , 1 1 1 I 1 1 1 1 1 1 1 1 , 1 1 1 1 1 1 1

Labe l

21 2 5

O p e r a tio n

27 3 0

F
-

3 2

T

33

Oper ands  &  R e ma r k s

35 4 0  4 5  5 0  5 5

II I 1 I I II I  I  i  i  l l  I  I  I  I  I  I  i  I  t  i  I  I  1  I  I

L 0.0,p, S AM, 2
1
,  
I
l
I
e
,
0  
1
F
I
R
1
0
1
M 
i
o  
i
r  
1  
E
M

I I I  ,  i  ,  ,  ,  1  I
L,D,X, 2 —1110 , . , 1 1 , 1 1 1 1 1 _ , I I 1 , 1 1 1

1
1
6
,
,
,
,
I
I
I
.
,
1
,
.
1
,
1
1
,
1
1
1

P
. 
1
R
,
0
,
4
1
,
-
/
-  
,
1
,
0  
„
1
,
1
1
1
1
,
t
1
1
,
1
1

1
; 
E
t
b
l
i
P
l
i
t
i
m
i
t

, , , S,L,A,
L 0,0,P, A

I
I
I

L 2
i i . S,T,O,
I . , M ,D ,A' , 2 1

1
•
,
1
1
1
,
,
1
1
1
1
1
1
.
1
1
,
1
1
1
1

I I , 41,0,X, L 1
1 9
.
0
,
P  
1
1
1
1
1
,
1
1

. _ , , I I , 1 , 1 1 1 1 1 , , 1 1 1 , 1 1 1 : . 1 1 1

Using a Macro Instruction

macro call

code
generated

A f t e r  a  ma c r o  h a s  b e e n  d e fi n e d ,  y o u  c a l l  i t  b y  u s i n g  i t s
name a s  a n  o p  c o d e  a n d  s p e c i f y i n g  i n  t h e  l a b e l  a n d / o r
o p e r a n d  fi e l d  t h e  p a r a me t e r s  t o  b e  s u b s t i t u t e d  f o r  t h e

calling p a r a m e t e r  names  i n  t h e  d e fi n i t i o n  p r o t o t y p e  s t a t e me n t .  T h e
amnm p a r a m e t e r  names  mu s t  f o l l o w  t h e  o r d e r  o u t l i n e d  u n d e r  " T h e

D e fi n i t i o n  P r o t o t y p e  S t a t e m e n t . "  I f  a  p a r a me t e r  name i s
o m i t t e d  ( t w o  commas  i n  a  r o w  o r  a  t r a i l i n g  c omma) ,  i t  i s
i g n o r e d  whe n  t h e  ma c r o  i s  u s e d .

When t h e  Ma c r o  A s s e mb l e r  e n c o u n t e r s  a  ma c r o  i n s t r u c t i o n ,  i t
p r o c e s s e s  t h e  s t a t e me n t s  i n  t h e  ma c r o  d e fi n i t i o n  t e x t  w i t h
t h e  p a r a me t e r s  y o u  h a v e  s p e c i fi e d  f o r  s u b s t i t u t i o n .

The a s s e mb l e d  i n s t r u c t i o n s  a r e  l i s t e d  a l o n g  w i t h  t h e  ma c r o
c a l l  i n  t h e  a s s e mb l y  l i s t i n g .  A n y  s t a t e me n t  w i t h i n  a
p r o g r a m t h a t  i s  a  r e s u l t  o f  a  ma c r o  e x p a n s i o n  i s  fl a g g e d
w i t h  a  p l u s  s i g n  t o  t h e  l e f t  o f  t h e  l a b e l  fi e l d  o f  t h e  Ma c r o
As s emb le r  l i s t i n g .

A s a mp l e  d e fi n i t i o n  o f  t h e  ma c r o  SUM was  i l l u s t r a t e d  i n  t h e
p r e v i o u s  s e c t i o n .  B e l o w  i s  a n  e x a mp l e  o f  a  c a l l  t o  t h a t
mac ro ,  a n d  t h e  c o d e  g e n e r a t e d  b y  t h a t  c a l l .

The Ma c r o  I n s t r u c t i o n  7



Par ameter s s p e c i fi e d  i n  t h e  c a l l  t o  SUM a r e  s u b s t i t u t e d  f o r
t he  dummy pa r a m e t e r s  o f  t h e  SUM d e fi n i t i o n  p r o t o t y p e
s t a t e m e nt .  L O O P  i s  s u b s t i t u t e d  f o r  NAME,  2  f o r  X ,  1 0  f o r
COUNT, FROM f o r  L I S T ,  a n d  TEMP f o r  STOR.  T h e r e ' s  n o t h i n g
s pe c i a l  a b o u t  t h e  pa r a m e t e r  i n  t h e  l a b e l  fi e l d  o f  t h e  c a l l ;

label i t ' s  s u b s t i t u t e d  j u s t  l i k e  a ny  o t h e r  pa r a m e t e r .  I n  f a c t ,  i t
field n e e d  n o t  e v e n be  us e d a s  a  l a b e l  i n  a  macr o d e fi n i t i o n ;  i t
parameters c a n  b e  us e d a s  a n  o p  c ode  o r  a n  ope r a nd.  F o r  exampl e ,  t h e

macro DI VBY c o u l d  be  d e fi n e d  a s  f o l l o w s  ( n o t e  t h a t  a  w h i l e  A
appear s  i n  t h e  l a b e l  fi e l d  o f  t h e  d e fi n i t i o n  p r o t o t y p e
s t a t e m e nt ,  i t  i s  us e d a s  a n  ope r a nd i n  t h e  t e x t  o f  t h e
macr o) :

Label

21 25

Operation

27 3 0

F

32

T

33 35 4 0  4 5

Operands &  R emark s

50 5 5

M a a  a I a  I I I  I  I  1  I  I  I  1  i  I  a  a  I I i  1  I I I  i l  I I  I  I

l i I  a  I I ' 1
0
1
1 
y
-
,
r

0 E 8,Y, „ 4 l , A
1
C , R , 0
„  I  
,  
„

I ,  ,  „  I  ,  „
x i I  , I A I , S O t t e r .10 iE ,

0
a  
I
8
1  
Y
1
.
8
.

I I I I I I , I I I

* i l l A , ,A,N D 8 ARE  „S i
l , N , G
, L .  ,
E ,  
, W
,
0  
, R
, 0

1
-
r
,
A 
,
R
,
I
,
A
,
B
,
L
,
E
,
S 
,

I l i . . I . , I I  I  I  I I I  I  I  I  l i  I I I I i  I  I  a  I  I  1  i  I  I

I I , MACI
I  
I

I I I I , I I I i i i . I I
8  I I I    i I 1 a a I Il i  I  I  1

I I i i i i t i m .
il I  I  I  i  l i i  1  I  IA

I I  • 0 I
I  
I
t  
e  
I
f
,

Y
I I , I L

I
D
I
I

AI t i i I I I I I I I i i .
.
1
t
6
.
.
1
1
1
1
1
1
i
!

8
1
.
.
1
.
1
1
,
,
i
1
1
,
1

i i i i i i i i i

I I I I I I I I I I
tII  I  a  I  I  I  I  I  t

I I I I I I I I I I .
I I I I I I I i i t

I I I S,R,r,
I I I D

i
I
I

ItfIEINI
DI I I I i i • 1 1 . , , , I I I i I I I I I I I I i I I I I I I I I

When y ou c a l l  a  macr o,  y o u  may w a nt  t o  l e a v e  o u t  one  o r  mor e
o f  t h e  pa r a m e t e r s .  I f  t h e  pa r a m e t e r  t o  b e  l e f t  o u t  w oul d
o r d i n a r i l y  b e  i n  t h e  l a b e l  fi e l d  o f  t h e  c a l l ,  j u s t  l e a v e  i t
out .  I f  t h e  pa r a m e t e r  w oul d o r d i n a r i l y  a ppe a r  f o l l o w e d  by  a
comma i n  t h e  ope r a nd fi e l d ,  l e a v e  o u t  t h e  c ha r a c t e r  s t r i n g
t o  b e  s u b s t i t u t e d ,  b u t  i n c l u d e  t h e  comma t h a t  w oul d

omitting o r d i n a r i l y  f o l l o w  t h e  pa r a m e t e r .  I f  t h e  pa r a m e t e r
parameters o r d i n a r i l y  comes a t  t h e  e n d  o f  t h e  ope r a nd fi e l d ,  y o u  may

l e a v e  i t  o u t .  I f  y ou l e a v e  o u t  one  o r  mor e  pa r a m e t e r s  t h a t
o r d i n a r i l y  come a t  t h e  e nd ,  y o u  may l e a v e  o u t  a l l  t h e  commas
t h a t  i m m e di a t e l y  pr e c e de  t he m .  I f  y ou  a n t i c i p a t e  o m i t t i n g
par ameter s  t h a t  w i l l  be  p a r t s  o f  A I F  o r  AI FB e x pr e s s i ons ,
r e f e r  t o  t h e  s e c t i o n  " U n s p e c i fi e d  P a r a m e t e r  Che c k i ng"  f o r
r e s t r i c t i o n s  o n  t h i s  o p e r a t i o n .

The f o l l o w i n g  exampl es  i l l u s t r a t e  t h e  om i s s i on o f
par ameter s .
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macro
definition

Label

21 2 5

Operation

27 3 0

F T

32 33 35 4 0 45

Operands & Remarks

50 5 5

I I 111,A,C, I I I I I 1 1 1  1 1 1  I  I 1 1  1  1  1  1
I I  I D,C09, At, ,

8
, , , ,
C  
,  
I  
I  
,  
,  
I

I . , .  I I I I I I I
I I I 0

1
C
1
,

A1 , , , , 1 1 , , 1 , 1 , , , , , , , I
I I D iC„ 8

1
,
,
I
t
i
l
i
t

C1, , ,  1  1 1 , 1
1 , . 1
1 1 1 1

1 , 1 1 1 1
i 1 1 1 1  1

II I D , C „
I I I Alt Ei AtiD 1 , , , , i , , , t , , , 1 1 1 , 1 1,1

macro call

code
generated

macro call

code
generated

The macr o DCS ge ne r a t e s  DC s t a t e m e nt s .  F o r  exampl e :

1
1
1
1  
1
1
1

l
i  
[
i
l
l  
1
1
7
1
t
7
t
5
.
1  
1  
I  
1  
1
1
1
1  
P
1
2
1  
t  
1
3
1  
i  
1  
i  
1
1  
1  
1  
i  
i
1
1

woul d ge ne r a t e

I I  I

D,C,

l I  I I I I I I I I I I I

2

I t i l l  1 1 1 1 1 1 1 1 , 1 1

O m i t t i ng pa r a m e t e r  B i n  a  c a l l

1
1
1D,C,S, 11 1 i

t  
1  
i
l
l  
I
I
t  
1  
i
l
t  
1  
1

woul d c a us e

3

o
l
d
,

I I I I I
I I I I
I I I I I
I I I
I I I I
t i l
l  
i
l
l
i  
1
1
1
1  
i
i  
I  
I
I  
I

1
1
0
1
0
1
0
1
I
I
I
I
I
I
1
1
1
1
1
1
1
1
1
1
1

6

t o  b e  ge ne r a t e d.  N o t e  t h a t  t h e  ope r a nd o f  t h e  s e c ond DC
s t a t e m e nt  i s  b l a n k  because  i t s  a s s oc i a t e d  pa r a m e t e r  was
om i t t e d.

You s houl d  b e  e x t r e m e l y  c a r e f u l  when o m i t t i n g  pa r a m e t e r s
because n o t h i n g  i s  s u b s t i t u t e d  f o r  t h e  pa r a m e t e r  t h a t  i s
mi ss i ng.  C o n s i d e r  t h e  f o l l o w i n g  exampl e ;  i n  t h e  fi r s t  c a l l ,
t he  pa r a m e t e r  i s  n o t  m i s s i ng a nd t h e  c ode  i s  ge ne r a t e d
pr ope r l y .  I n  t h e  s e c ond c a l l ,  t h e  s e c ond pa r a m e t e r  i s
mi ss i ng a nd t h e  ge ne r a t e d c ode  i s  i n  e r r o r .

The Macr o I n s t r u c t i o n  9



1110=

definition

Label
25

Operation

27 3 0

F T

32 33

Operands & Remarks

35 4 0  4 5  5 0  5 521
M C S l i t  t l  i t  1  i l l  t  t i l l  1 1 1 1 1i t i t

L , L „ ,
i
A
t  
i

B,A,D,E X A1A t P ,
8
1
8
,  ,  
1 C
, C
,

0
1
C
„

A1
.
A
.
.
.
.
1
1
,
.
.
1
.
.
.
.
1
1
.
.
.
1
.

. . . .
D ,C„ Al

A
t
*
.
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macro call

code
generated

macro call

code
generated

character
string
substi tution

Substituting a Character String for a Parameter

You c a n  s u b s t i t u t e  a  c ha r a c t e r  s t r i n g  c o n t a i n i n g  embedded
bl a nk s  a n d  s pe c i a l  c ha r a c t e r s  ( s u c h  a s  commas,  p e r i o d s ,  o r
s l a s he s )  f o r  a  macr o pa r a m e t e r  name b y  e nc l os i ng  t h e  s t r i n g
i n  pa r e nt he s e s .  T h i s  makes i t  e a s y  t o  pa s s  a  s e t  o f
par ameter s  t o  a  ne s t e d  macr o c a l l .  H o w e v e r ,  y o u  must  be
c a r e f u l  i n  pa s s i ng c ha r a c t e r  s t r i n g s  t o  e ns ur e  t h a t
par ameter s  d o  n o t  e x c e e d t h e  r e c or d  l e n g t h ,  a s  a n y
i nf or m a t i on be y ond c ol um n 7 1  w i l l  b e  i gnor e d .

Assume i n  t h e  exampl e  g i v e n  be l ow  t h a t  SEE i s  a  p r e v i ous l y
d e fi n e d  m a c r o w i t h  a  maximum o f  t h r e e  pa r a m e t e r s  s p e c i fi e d
i n  t h e  ope r a nd fi e l d .  I f  a n o t h e r  macr o SCAN c a l l s  SEE,
par ameter s  may b e  pa s s e d t o  SEE a s  s how n:
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macro call

code
generated

Wi t hout  t h i s  f a c i l i t y  t h e  same SCAN macr o w oul d ha v e  t o  be
de fine d a s  f o l l o w s  i n  o r d e r  t o  ge ne r a t e  t h e  a bov e  s t a t e m e nt

limits s e q u e n c e .  N o t i c e  t h a t  t h i s  s e c ond method may be  r e s t r i c t i v e
i n pa s s i ng pa r a m e t e r s ,  be c a us e  a  d e fi n i t i o n  p r o t o t y p e
s t a t e m e nt  may ha v e  no mor e t h a n  2 0  pa r a m e t e r s .

in message
generation You c a n  a l s o  us e  c h a r a c t e r - s t r i n g  s u b s t i t u t i o n  t o  ge ne r a t e

messages.  A n  exampl e  o f  t h i s  i s  g i v e n  be l ow .
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macro call

code
generated

Continuing Calls to Additional Records

A c a l l  t o  a  macr o may be  t o o  l o n g  t o  fi t  o n  one  r e c or d,  s o
t he  Macr o Assembl er  a l l ow s  c a l l s  t o  b e  c on t i nue d  o n t o  one  o r
more a d d i t i o n a l  r e c or ds .  W h e n  y ou c a l l  a  macr o,  y o u
i nd i c a t e  t h a t  t h e r e  i s  a n o t h e r  r e c or d  i n  t h e  c a l l  by  p l a c i ng

OWM8 a n y  c ha r a c t e r  o t h e r  t h a n  a  b l a nk  i n  t h e  f o r m a t  fi e l d  ( c o l um n
character 3 2 ) .  Y o u  c a n t h e n  c o n t i n u e  t h e  macr o c a l l  be g i nn i ng  i n
in col. 32 c o l u m n  3 5  o f  t h e  n e x t  r e c or d .  T h e  fi r s t  3 1  col umns o f  t h e

ne x t  r e c or d  a r e  i gnor e d;  c ol um n 3 2 ,  i f  us e d,  s p e c i fi e s
c ont i nua t i on  o f  t h e  c a l l  o n t o  s t i l l  a n o t h e r  r e c or d.

replacing
consecutive
fields

Note  t h a t  on  c ont i nue d  c a l l s ,  y o u  must  b e  c a r e f u l  i n
s u b s t i t u t i n g  pa r a m e t e r s  t h a t  ha v e  mor e c ha r a c t e r s  t h a n  t hos e
i n t h e  o r i g i n a l  d e fi n i t i o n ,  b e c a u s e  y ou may c a us e  t h e
oper and fi e l d  t o  b e  e x c e e de d on e i t h e r  t h e  CALL r e c or d o r
any s ubs e que nt  c o n t i n u a t i o n  r e c or ds .  T h e r e f o r e ,  some o f
y our  v a l ue s  may b e  l o s t  ( s e e  "Ma c r o P a r a m e t e r  S u b s t i t u t i o n "
i n t h e  s e c t i o n  o n  pr ogr ammi ng t e c hn i que s ) .

When a  macr o c a l l  i s  c on t i nue d  o n t o  a n  a d d i t i o n a l  r e c or d,
t he  Macr o Assembl er  w i l l  s t o p  i t s  pa r a m e t e r  s c a n o f  t h e
fi r s t  r e c o r d  when e i t h e r  t h e r e  i s  a  b l a n k  ( n o t  w i t h i n
pa r e nt he s e s )  i n  t h e  ope r a nd fi e l d  o r  t h e  ope r a nd e x t e nds  t o
and i nc l ude s  c ol um n 7 1 .  T h e  n e x t  c ha r a c t e r  i n  y our
par ameter  l i s t  i s  assumed t o  be  i n  c ol um n 3 5  o f  t h e  n e x t
r e c or d.

Us i ng pa r e nt he s e s  a nd c o n t i n u a t i o n  r e c or ds ,  y o u  c a n r e p l a c e
any number  o f  c ons e c ut i v e  fi e l d s  i n  a  macr o d e fi n i t i o n
s t a t e m e nt .  L o o k  a t  t h i s  exampl e :
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macro call

code
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He r e ' s  a  c a l l  t o  t h e  ONI ON macr o:

A punc h o t h e r  t h a n  a  b l a n k  ( t h e  S  i n  t h e  a bov e  exampl e )  i n
t he  f or m a t  fi e l d  means  t h a t  t h e  macr o c a l l  i s  c ont i nue d  o n  asecond r e c or d .

The f o l l o w i n g  c ode  i s  ge ne r a t e d  f r om  t h e  a bov e  macr o c a l l .

I n  t h e  macr o c a l l ,  t h e  i n s t r u c t i o n  NAME L D  A D D R  r e pl a c e s
t he  l a b e l .  T h e  r e m a i ni ng fi e l d s ,  L D  XYZ,  a r e  d i s p l a c e d t o
t he  r i g h t .  T h e  Macr o Assembl er  t r e a t s  t h e s e  fi e l d s  a s
remarks be c a us e  i n  t h i s  e x a m pl e  t h e r e  a r e  t w o bl a nk s  a f t e rADDR.
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Th i s  p a g e  i n t e n t i o n a l l y  l e f t  b l a n k .
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Conditional Assembly Pseudo-Operations

definition

conditions

You may  wa n t  d i f f e r e n t  c a l l s  t o  t h e  s ame ma c r o  t o  p r o d u c e
d i f f e r e n t  l i n e s  o f  a s s e mb l e d  c o d e ,  d e p e n d i n g  o n  s ome
c o n d i t i o n  t o  b e  e x a mi n e d  d u r i n g  t h e  a s s e mb l y .  C o n d i t i o n a l
as s emb ly  p s e u d o - o p s  a l l o w  y o u  t o  d o  t h i s .  T h e s e
p s e u d o - o p e r a t i o n s  d o  n o t  g e n e r a t e  a n y  e x e c u t a b l e  c o d e  a n d  d o
n o t  m o d i f y  t h e  a d d r e s s  c o u n t e r .

A p p l i c a t i o n s  w h i c h  r e q u i r e  s l i g h t  c o d e  m o d i fi c a t i o n s  t o  a
g e n e r a l  t e c h n i q u e  n e e d  b e  c o d e d  o n l y  o n c e  u s i n g  c o n d i t i o n a l
as s embly  p s e u d o - o p s  w i t h i n  ma c r o  c a l l s .  T h i s  s a v e s  t i m e  f o r
t h e  p r o g r a mme r .

A I F,  A I F S  PSEUDO-OPS

Two c o n d i t i o n a l - a s s e m b l y  p s e u d o - o p s ,  t h e  " a s s e mb l e  i f "  a n d
"as s emb le  i f  b a c k "  p s e u d o - o p s  A I F  a n d  A I FB ,  h a v e  t h e
f o l l o w i n g  f o r m a t :

• A n  o p t i o n a l  l a b e l .

format •  T h e  o p  c o d e  ( A I F ,

• I n  t h e  o p e r a n d  fi e l d ,  a  l e f t  p a r e n t h e s i s ,  a n  e x p r e s s i o n ,
one o r  mo r e  b l a n k s ,  a  c o n d i t i o n ,  o n e  o r  mo r e  b l a n k s ,
a n o t h e r  e x p r e s s i o n ,  a  r i g h t  p a r e n t h e s i s ,  a  c omma,  a n d  a
name.

The t w o  e x p r e s s i o n s  c a n  b e  a n y  v a l i d  a s s e mb l y  e x p r e s s i o n s .
The name s h o u l d  b e  a  v a l i d  a s s e mb l e r - l a n g u a g e  s y mb o l  o r  may
be l e f t  b l a n k .  I t  may  a l s o  b e  a n y  c o mb i n a t i o n  o f  f r o m  o n e
t o  fi v e  c h a r a c t e r s  i f  t h i s  c o m b i n a t i o n  i s  u s e d  i n  t h e  l a b e l
fi e l d  o f  o n e  o f  t h e s e  p s e u d o - o p s :  A I F ,  A I FS ,  AGO,  AGOB,
ANOP, PURG,  L I S T ,  E J CT,  HDNG,  MEND,  E ND,  o r  SPAC.  A l l
s y mbo ls  u s e d  w i t h i n  A I F  o r  A I FS  s t a t e me n t  e x p r e s s i o n s  m u s t
hav e b e e n  p r e d e fi n e d  o r  t h e  s t a t e me n t  w i l l  b e  fl a g g e d  w i t h  a
U ( u n d e fi n e d  s y m b o l ) .  I f  t h e  name i s  l e f t  b l a n k ,  t h e
s t a t e me n t  w i l l  b e  fl a g g e d  w i t h  a  w a r n i n g  fl a g  ( Q ) .

The c o n d i t i o n  mu s t  b e  o n e  o f  t h e  f o l l o w i n g :

• E Q - E q u a l  t o
• G T - G r e a t e r  t h a n
• L T - L e s s  t h a n
• N E - N o t  e q u a l  t o
• G E - G r e a t e r  t h a n  o r  e q u a l  t o
• L E - L e s s  t h a n  o r  e q u a l  t o

Macro Assembler Features

Du r i n g  a s s e mb l y ,  t h e  c o n d i t i o n  s t a t e me n t  b e t we e n  t h e
p a r e n t h e s e s  i s  e v a l u a t e d .  I f  i t  i s  t r u e ,  t h e  A I F  s t a t e me n t
c aus es  a l l  t h e  f o l l o w i n g  s t a t e me n t s  t o  b e  s k i p p e d  ( a n d  n o t

AIF p r o c e s s e d )  u n t i l  t h e  Ma c r o  A s s e mb l e r  fi n d s  a  s t a t e me n t  w i t h
function a  l a b e l  c o r r e s p o n d i n g  t o  t h e  s y mb o l  s p e c i fi e d  i n  t h e  A I F

s t a t e me n t .  I f  t h e  s t a t e me n t  b e t we e n  t h e  p a r e n t h e s e s  i s
f a l s e ,  t h e  a s s e mb l y  c o n t i n u e s  w i t h  t h e  s t a t e me n t  i m m e d i a t e l y
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The AI FB ( A I F  ba c k )  s t a t e m e n t  f u n c t i o n s  a s  t h e  A I F
s t a t e m e nt ,  e x c e p t  t h a t  t h e  Macr o Assembl er  r e t u r n s  t o  t h e
be gi nni ng o f  t h e  c u r r e n t  ( i nne r m os t  w i t h i n  a  ne s t )  m a c r o
d e fi n i t i o n  b e i n g  e x pa nde d ( c a l l e d )  b e f o r e  s e a r c hi ng f o r  a

AWB l a b e l .  U n l i k e  t h e  A I F  s t a t e m e nt ,  t h e  AI FB s t a t e m e nt  may
function o c c u r  w i t h i n  a  macr o d e fi n i t i o n  o n l y ;  i t  i s  fl a g g e d  a s  a n

i l l e g a l  o p  c ode  i f  i t  a ppe a r s  o u t s i d e  o f  a  macr o d e fi n i t i o n .
I f  t h e  s e a r c h i s  uns uc c e s s f u l ,  t h e  MEND s t a t e m e nt  w i l l
t e r m i na t e  t h e  s e a r c h a nd t h e  e x pa ns i on o f  t h a t  macr o.

I f  t h e  name s u b fi e l d  o f  t h e  A I F  o r  AI FEI  ope r a nd i s  l e f t
bl a nk  a nd t h e  l a b e l  s e a r c h i s  t o  b e  pe r f or m e d,  s t a t e m e nt s
ar e  s k i ppe d u n t i l  t h e  fi r s t  s t a t e m e n t  w i t h  n o  l a b e l  i s

if symbol e n c o u n t e r e d ,  a t  w hi c h t i m e  assembl y  c ont i nue s .  I n  a ny  c a s e ,
aggieki w h e n  a  l a b e l  s e a r c h i s  pe r f or m e d,  t h e  s e a r c h c a n c on t i nue
is blank u n t i l  a n  END s t a t e m e nt  i s  e nc ount e r e d;  t h e  END s t a t e m e nt

w i l l  b e  pr oc e s s e d a nd fl a g g e d  w i t h  a  Q .  I f  t h e  A I F
s t a t e m e nt  i s  i n  a  d e fi n i t i o n ,  a  MEND s t a t e m e nt  w i l l
t e r m i na t e  t h e  s e a r c h.

Label

,
2
1 
2
5

Operation

27 3 0

F
-32

T

33

Operands & Remarks

35 4 0  4 5  5 0  5 5

1 i  I A,I,F, ( '
X
i
+  
1
1  
a  
t
E
1
4
2
1  
i  
Y
I
)
1
1  
i
S
I
P
,
O
,
O
.
K
1  
,  
I  
•  
I  
i  
,

• t • L , 0 „ L P I L A , C , E i t t i t i i i i , • • • , • 1 1 ,
I I , 5 ,T,O, L S P O T

S P
1
0 ,
0 ,
K

L , 0 „ G , H , 0 , 5 , 1 i i t m l i , , , , , , m s ,
WI z i r , c i l i t i m l I I I I I , I I I I ,
( 1X,+,
1
1 
i E
1 0
) '
)
i i
i .
i I
I ,
1 •
1 1
1

I I , $,T,O,
i i , A,I,F,

H
2
O
,
P
,
E
,

M,D,X, i i 1 ( 1 1
W,H,E,E, M,O,X, 2 11 . , 1 , 1 , . 1  i i ,  1 , 1 1 1 1 , 1 1 1

I I I , M,O,X, S a P • 0 , 0 t K i l m i t i m i i i i i i i
I I i i i i m i l i i i i i i i i i i im • I I I

Label

21 2 5

Operation

27 3 0

F
-32

T

33
Operands & Remarks

35 4 0  4 5  5 0  5 5

5 , P , 0
1
0
1
K

L , D „ G,H2O,S,T,   ' m i l t
I • I I $ ,T,O, w i r i r i c i l l i I I I I I I m I I , I , I t t
I I I , M,D,X, S

I
P
,
0
,
0
,
K  
„  
„
I
I
I
I
I
I
I
I
I
I
I
I
I  
I

I I I I I I I i i i i i i i i i i i i i i i i i i i i i i

Al F
example

results

f o l l ow i ng  t h e  A I F  s t a t e m e nt .  T h e  A I F  s t a t e m e nt  may be  us e d
anywher e i n  a  a s s e m bl e r - l a ngua ge  pr ogr a m .

L e t ' s  l o o k  a t  a n  exampl e  o f  t h e  us e  o f  A I F .

The assembl y  o f  t h i s  c ode  depends  o n  t h e  v a l ue s  o f  X.I.1 a n d  Y
when t h e  Ma c r o Assembl er  e v a l ua t e s  t he m .  I f  t h e y  a r e  n o t
e qua l ,  a l l  t h e  i n s t r u c t i o n s  shown a bov e  a r e  pr oc e s s e d.  I f
t he y  a r e  e qua l ,  o n l y  t h e  f o l l o w i n g  t h r e e  i n s t r u c t i o n s  a r e
assembl ed.

16 1 1 3 0 / 1 8 0 0  Ma c r o Assembl er  Pr ogr ammi ng



format

AGOB
function

if symbol
subfield
left blank

Not i c e  t h a t  t h e  s e c ond A I F  ha s  a  b l a n k  name fi e l d .  A s  a
r e s u l t ,  t h e  fi r s t  i n s t r u c t i o n  f o l l o w i n g  t h i s  s t a t e m e nt  w i t h
a b l a n k  l a b e l  fi e l d  i s  assembl ed.

AGO, AGOB PSEUDO-OPS

Two o t h e r  i n s t r u c t i o n s  a r e  us e d a l o n g  w i t h  A I F  a nd AI FB t o
e f f e c t  c o n d i t i o n a l  a s s e m bl y .  T h e s e  ps e udo- ops ,  AGO a nd
AGOB, c a u s e  u n c o n d i t i o n a l  br a nc hi ng  a nd ha v e  t h e  f o l l o w i n g
f or m a t :

• A n  o p t i o n a l  l a b e l .
• T h e  o p  c ode  (AGO,  A G M .
• A  v a l i d  a s s e m bl e r - l a ngua ge  symbol  o r  fi v e  b l a n k s  i n  t h e

oper and fi e l d .  I f  t h e  name fi e l d  i s  l e f t  b l a nk ,  t h e
s t a t e m e nt  w i l l  be  fl a g g e d  w i t h  a  w a r ni ng fl a g  ( Q ) .

The name s houl d  be  a  v a l i d  a s s e m bl e r - l a ngua ge  symbol ,  o r  may
be l e f t  b l a nk .  I t  may a l s o  b e  a ny  c om bi na t i on o f  f r om  one
t o  fi v e  c h a r a c t e r s  i f  t h i s  c om bi na t i on i s  us e d i n  t h e  l a b e l
fi e l d  o f  one  o f  t he s e  ps e udo- ops :  A I F ,  A I FB,  AGO,  AG O %
ANOP, PURG,  L I S T ,  E J CT,  HDNG,  MEND,  E ND,  o r  SPAC.

The AGO s t a t e m e nt  c a us e s  t h e  Macr o Assembl er  t o  s k i p  ( a n d
not  pr oc e s s )  s t a t e m e nt s  f o l l o w i n g  t h e  AGO s t a t e m e nt  u n t i l  i t
encounte r s  a  s t a t e m e nt  w i t h  a  l a b e l  c or r e s pondi ng t o  t h e

AGO s y m b o l  s p e c i fi e d  i n  t h e  AGO s t a t e m e nt .  S e e  t h e  ANOP s e c t i o n
function o f  t h i s  m a nua l  f o r  a n  e x a m pl e  o f  t h e  us e  o f  t h e  AGO

i n s t r u c t i o n .  T h e  AGO s t a t e m e nt  may be  us e d anywher e i n  a n
a s s e m bl e r - l a ngua ge  pr ogr a m .

The AGOB (AGO ba c k )  s t a t e m e n t  f u n c t i o n s  a s  t h e  AGO
s t a t e m e nt ,  e x c e p t  t h a t  t h e  Ma c r o Assembl er  r e t u r n s  t o  t h e
be gi nni ng o f  t h e  c u r r e n t  ( i nne r m os t  w i t h i n  a  ne s t )  m a c r o
d e fi n i t i o n  b e i n g  e x pa nde d b e f o r e  pe r f or m i ng t h e  l a b e l
sear ch.  I f  t h e  s e a r c h i s  uns uc c e s s f ul ,  t h e  MEND s t a t e m e nt
w i l l  t e r m i n a t e  t h e  s e a r c h.  U n l i k e  t h e  AGO s t a t e m e nt ,  t h e
AGOB s t a t e m e nt  may oc c ur  w i t h i n  a  macr o d e fi n i t i o n  o n l y ;  i t
i s  fl a g g e d  a s  a n  i l l e g a l  o p  c ode  i f  i t  a ppe a r s  o u t s i d e  o f  a
macro d e fi n i t i o n .

I f  t h e  ope r a nd o f  t h e  AGO o r  AGOB s t a t e m e nt  i s  l e f t  b l a n k
and t h e  l a b e l  s e a r c h i s  t o  b e  pe r f or m e d,  s t a t e m e nt s  a r e
s k i ppe d u n t i l  t h e  fi r s t  s t a t e m e n t  w i t h  n o  l a b e l  i s
e nc ount e r e d.  I n  a ny  c a s e ,  w he n a  l a b e l  s e a r c h i s  pe r f or m e d,
t he  s e a r c h c a n  c ont i nue  u n t i l  a n  END s t a t e m e nt  i s
e nc ount e r e d.  L i k e  t h e  AGOB s t a t e m e nt ,  i f  t h e  AGO s t a t e m e nt
i s  i n  a  d e fi n i t i o n ,  a  MEND s t a t e m e nt  w i l l  t e r m i na t e  t h e
sear ch.

UNSPECIFIED PARAMETER CHECKING

The name s e a r c hi ng t e c hn i que  us e d b y  t h e  A I F  a nd AGO
pseudo-ops  may b e  u t i l i z e d  i n  c he c k i ng f o r  u n s p e c i fi e d
par ameter s .

Assume t h a t  t h e  COUNT pa r a m e t e r  on t h e  f o l l o w i n g  p r o t o t y p e
s t a t e m e nt  i s  a  c ount  o f  how  many d a t a  wor ds  a r e  t o  be  moved
fr om one  a r e a  t o  a not he r .
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I f  COUNT i s  n o t  s p e c i fi e d  i n  a  c a l l  t o  MOVE, t h e  name s e a r c h
pr ompted by  t h e  AGO C O U N T  s t a t e m e nt  w i l l  b e  t e r m i na t e d o n
t he  ANOP s t a t e m e nt  t h a t  f o l l o w s  i m m e di a t e l y ,  be c a us e  a  b l a nk
was s u b s t i t u t e d  f o r  COUNT a nd t h e  ANOP ha s  a  b l a n k  l a b e l
fi e l d .

Label

21 2 5
Operation

27 3 0

F

32

T

33

Operands & Remarks

35 4 0  4 5  5 0  5 5

i i  I M,A,C, 1 1 1
1
1 1 .  
,
1
1
1 ,
1
1
1
1
1
1
1
1
1

FRIO,M.17101, ,C101tANT1-111 i l l  I  I  I
C , 0
1
1 1 ,
N
1
T ,  
,  
,  
I
I
i
I
I
I
L
I
I
I
I
I
I
I

1
.
,
,
,
,
1
1
,
1
1
1
1
1
,
1
1
,
1
1
1
1

l i m i t , .  1 1 1 , 1 1 1 1 1 , 1 1
t i . A,N,O,P

A,G,O, B,E,G,I,N, 1 „  1 1 1 , .
1
1 1 , , 1 1

1 1 , 1 1 1 1 ,  1 1 1 , 1 1 1 , 1 1 1 i
C
i t
O
,
U
,
N
,
r
,  
,  
.  
,  
i  
i  
1  
"
,  
1  
t  
1  
1  
i  
1

C
1
0
1
1
)
1
N
1
7

A,N,O,P
X , , , , S

I
E
,
T
,

B,E,G,I,N A,N,O,P , , 1 1 , 1 1 ,  1 1 1 1 . , 1 , 1 1 , 1
m i l l i ,  , 1 1 , . , 1 1 , 1 1 1. . . , • . , .

l i l t
•

i l l 1 1 1 1  I I  l i l t  i l  i t i l l i i i  I

I i l l 4 0
1 1
1

' M i l l i  1 1 1 1 1 1 i i i i i i

' i l l ME,N,D 1 , , , , 1 1 , i  I i i i i i i i i i i  I

11 1 1 il l It  i l  I I  I t  I  M i t  t i l l i i i

I f  COUNT i s  s p e c i fi e d ,  t h e  COUNT t h a t  i s  a  l a b e l  o n  a n  ANOP
s t a t e m e nt  w i l l  b e  r e p l a c e d  w i t h  t h e  COUNT s p e c i fi e d  i n  t h e
c a l l .  T h u s ,  t h e  name s e a r c h pr om pt e d by  t h e  AGO C O U N T
s t a t e m e nt  w i l l  t e r m i na t e  o n  t h e  ANOP s t a t e m e nt  t h a t  ha s
COUNT a s  a  l a b e l .

SPECIAL CONSIDERATIONS USI NG AI FB AND AGOB

Not e  t h a t  i f  t h e  AI FB o r  t h e  AGOB c a us e s  a  s e c ond assembl y
o f  t h e  same c ode ,  m u l t i p l e  l a b e l  d e fi n i t i o n  e r r o r s  may
oc c ur .  I t  i s  y o u r  r e s p o n s i b i l i t y  t o  e ns ur e  t h a t  t h e  l a b e l
t o  b e  s k i ppe d t o  i s  e i t h e r  un i que  o r  n o t  e n t e r e d  i n  t h e
symbol  t a b l e ,  t h a t  i s ,  a  l a b e l  o n  a n  A I F ,  A I FB ,  AGO,  A W E ,
SPAC, E J CT,  HDNG,  L I S T ,  MEND,  END,  PURG,  o r  ANOP s t a t e m e nt .
Al so n o t e  t h a t  w i t h  t h e  c a p a b i l i t y  o f  t h e  AI FB a nd A G M ,  y o u
can p u t  t h e  Ma c r o Assembl er  i n t o  a  l o o p .  T h i s  w i l l  oc c ur  i f
t he  c o n d i t i o n s  ne v e r  g e t  c ha nge d,  t h u s  c a us i ng  t h e  Ma c r o
Assembl er  t o  l o o p  be t w e e n t h e  AI FB a nd  AGOB s t a t e m e nt s .  T h e
c a l l  be l ow  w i l l  c a us e  t h e  A i n  e x pr e s s i on t o  b e  e v a l ua t e d
al ways a s  t r u e  ( 8  LE  2 0 )  be c a us e  t h e  AI FB t o  A  w i l l  c a us e  a
br anch t o  t h e  fi r s t  s t a t e m e n t  l a b e l e d  A  w i t h i n  t h e  macr o.
Thus,  t h e  Macr o Assembl e r  w i l l  l o o p  i n t e r m i na b l y  be t w e e n
"A S E T  X "  a nd  t h e  AIFTS s t a t e m e nt .
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rN

Label

21 2 5

Operation

27 3 0

F

32

T

33
Operands & Remarks

35 4 0  4 5  5 0  5 5
II  i  i M

I
A
I
C
I

I I i i  I  I  i i i  i  i  I I I  s . . . . i •
D
i
ll 
,
Y  
,  
,

d,O,E, X
,
,
.
Y
.
,
.
Z
.
I
.
.
.
.
1
.
.
.  
1
.
.
.
.
.
1
.

X
i
.
.
.
.
1
.
.
.
.
1
.
1
.  
i
.
.
.
.
i
.

A
.  
I
I
I

S,E,T,
A
l
.
.
.
.
.
1
1
.
.
.
1
.
.
.  
I  
i
i
i
i
i
i
i
l

A
l
*
.
Y
.
.
.
i
.
t
.
.
1
1
.
,  
1
.
.
.
.
1
.

( A  L E  Z 1 , A  .
i l l i  1 1
1 i
-
1 1 1 1 1 i  
1 1
1 1
1 1
1 1

A S i E r ,
. . . A, I ,F,B
I I I MIEIN,D . 1,

.

.

.

.

.

.

.

.
1
.
.
.  
t
i
.
1
.
1
.

*  I I I
I I I

i l l ! ! !  I l l i t i l l  i i i I I I I I

I I I J,O,E, 6 1 , ,2 „,2 ,  011 1 1 . 1 1 1
I I I I I I

I t _ I I I I I I I I i i i  t i  1 1 1 1 1 1 1

ANOP Pseudo-Operation

purpose

The pur pos e  o f  t h e  ANOP ps e udo- op i s  t o  pr ov i de  a  l a b e l
whi ch a n  A I F ,  AGO,  A I M  o r  A G M  c a n r e f e r e nc e  t o  r esume
assembl i ng.  A s s e m b l i n g  a n  ANOP l a b e l  ha s  t h e  same e f f e c t  a s
assembl i ng t h e  i n s t r u c t i o n  i m m e di a t e l y  f o l l o w i n g  i t .  T h e
l a be l  o n  a n  ANOP i s  n o t  p l a c e d  i n  t h e  symbol  t a b l e ,  s o
s t a t e m e nt s  o t h e r  t h a n  A I F ,  AGO,  AI ME:,  a n d  AG M c a n ' t  us e  i t
as a  r e f e r e nc e .  T h i s  i s  a l s o  t r u e  o f  o t h e r  l a b e l s  a s
di s c us s e d pr e v i ous l y  unde r  " S pe c i a l  Cons i de r a t i ons  Us i ngA i n  a nd A G M "

The f or m a t  o f  t h e  ANOP s t a t e m e nt  i s :

firma •  A  l a b e l .
• T h e  o p  c ode  ANOP.

The ANOP ps e udo- ope r a t i on  a l l ow s  y o u  t o  a s s oc i a t e  t e m por a r y
and pe r m a ne nt  l a b e l s  w i t h  t h e  same i n s t r u c t i o n .  T h u s ,  t h e
tempor ar y  l a b e l  c a n  be  us e d t o  c l a r i f y  a  c o n d i t i o n a l
assembl y s e que nc e  w hi l e  t h e  pe r m a ne nt  l a b e l  c a n  be  us e d t o
c l a r i f y  t h e  i n s t r u c t i o n  s e que nc e .

The f o l l o w i n g  i s  a n  exampl e  o f  a  way  i n  w hi c h ANOP m i ght  b e
used.  I n  t h i s  exampl e ,  A  i s  assumed t o  ha v e  be e n d e fi n e d
p r i o r  t o  t h e  A I F  s t a t e m e nt .

Macr o Assembl er  Fe a t ur e s  1 9



ANOP
example

Label

21 2 5

Operation

27 3 0

F T

32 33

Operands & Remarks

35 4 0  4 5  5 0  5 5

A
r
T
,
F
,

( ,A„L,T, , 0 , ) , ,  S  K,I,P,1, I  ,  „  ,  I
S
i
E  
7

L 0
0, 
,

I N T 0 1  I I I  1 1 1 1 1 ,  1 1 1
1 1 1 1 1

,0,1
A
1
6
1
0
1

S I K , r i  P,  2
,  1 ,  
l i  
M
I  
I
I
I
I  
i
t

I  i i i
1 , , , , 1 1 , t  I  i t i ,  i 1 , 1 1  1 ,

$
1
E
1
7
1
0
,
1

L ,D „ I  I
N ,
T  
0
0
,
2
,  
I  
„  
I  
I  
I
I
I
,  
I  
I
I
I
,  
I  
I
I

S,K A , P I i i i i i i i  I  I  i i i i  I  ! I I I  I  i l„I ,P ,N,0
S S

t
W
,
T
,
C
,
H
,
1
,
,  
t
i
l
t
,  
1
,
1
1  
I
,

, , , ,
i i i ,

,T,O,
I I  , i t i l l i  i t  j i l t t i  i l l l t  i l l

SET Pseudo-Operation

purpose

format

When A  i s  l e s s  t h a n  0 ,  t h e  ge ne r a t e d c ode  i s :

S,E,T,0,1
I

1.,D„
S,T,O,

N,T,0,2,

When A  i s  g r e a t e r  t h a n  o r  e qua l  t o  0 ,  t h e  ge ne r a t e d c ode  i s :

I
l
iS,E,T,0,1

I
l
lI I I

I t 1

L,D,
S,T,O,

I I  1

I
I
N
,
T 
,
0
,
1
,

•
S , W ,  r ,  C , H ,  1  1  1  I  1  1  1  1

ANOP i s  u s e f u l  when y o u ' r e  us i ng  t h e  SET ps e udo- op.  A n
exampl e o f  t h i s  us a ge  i s  g i v e n  i n  t h e  "S E T P s e udo- O pe r a t i on"
s e c t i on.

SET a l l ow s  y o u  t o  a s s i gn  a  v a l ue  t o  a  s y m bol  a nd,  l a t e r  i n
t he  assembl y ,  a s s i g n  a not he r  v a l ue  t o  t h e  same symbol
w i t hout  a  m u l t i p l e  l a b e l  d e fi n i t i o n  e r r o r  r e s u l t i n g .  T h e
symbol  r e t a i n s  t h e  v a l u e  o f  t h e  l a s t  SET s t a t e m e nt
a s s oc i a t e d w i t h  i t  f r om  t h e  fi r s t  p a s s  o f  t h e  Macr o
Assembl er  u n t i l  t h e  Ma c r o Assembl er  e nc ount e r s  a n  a s s oc i a t e d
SET i n  t h e  s e c ond pa s s .  Y o u  c a n ' t  us e  t h e  EQU s t a t e m e nt
t h i s  way  be c a us e  t h e  EQU s t a t e m e nt  i s  n o t  pr oc e s s e d o n  t h e
second pa s s  o f  t h e  Ma c r o Assembl er  a nd ,  c ons e que nt l y ,  c a n n o t
be us e d t o  c ha nge  t h e  v a l u e  o f  a  symbol  d u r i n g  t h e  assembl y .

The f or m a t  o f  t h e  SET s t a t e m e nt  i s :

• A  l a b e l .
• T h e  o p  c ode  SET.
• A  v a l i d  a s s e m bl e r - l a ngua ge  e x pr e s s i on i n  t h e  ope r a nd

fi e l d .

The l a b e l  i s  s e t  e qua l  t o  t h e  v a l ue  o f  t h e  e x pr e s s i on i n  t h e
oper and fi e l d .  A n y  symbol s  us e d w i t h i n  t h e  e x pr e s s i on o n  a
SET s t a t e m e nt  must  ha v e  be e n p r e de fine d ,  o r  t h e  s t a t e m e nt
w i l l  b e  fl a g g e d  w i t h  a  U  ( u n d e fi n e d  s y m bol ) .
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SET

example

Label

21 2 5
Operation

27 3 0

F•

32

T

33
Operands & Remarks

35 4 0  4 5  5 0  5 5
N , E

1
0
,
1
1
,

8,—A  I ,  m i
K
,
,
,  
I

S,E,T, N
i
—
,
3
,
2
,
0
,
,
,
,
,
I
I
I
,
,
,
,
,
i
m
i
l
,

, A,I ,F, ( ,K„L ,E, )  01 - - - , , , , O I N I E a , , , , a ,
2
1
,
,
i
,    
i
i
i
i
i
i
,
,
,
1
1
,

S,E,C,T, $,E,T,
, , , , A•G,O, 0

1
K
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
1
1
1
.
1
1
,

0,N,E„

StEir,

A ,N ,0 ,P

x ii i8  I I  I  I  I  I  I  I  i  ,  „ ,  I  I  I  I  i  1 I

i m
, ,
i
,
.
,
, i
, ,
, ,
1 1
1 ,
1 1
,

S ,E ,C,T,

A ,G ,0 ,8

S,E,T,

NI4.1A,q1E11 1 , , , , I I I I i I I I I I I I
1 .
, ,
, ,
, ,
, ,
, ,
, ,
1 .
1
1
1
1 ,
1
1
1

1 1 , 1 1 1 , , , , 1 1 , 1 , 1 , 1 1 , i 1
„

MIEINI
D

(next instruction) .   L 1 1 1 1 1 1 1 1 1 1 1 1
l
i
t
i
l
i
i
i
i
i
i
i
i
i
i
i
i
i
l
l  
I
I

i I I  I I I  a

I I I

Label

21 2 5

Operat ion

27 3 0

F
-32

T

33
Operands & Remarks

35 4 0  4 5  5 0  5 5

I I I I
MACI I  i i i i i i i i i i i i i i i i i i i i i i i

1 1 1 1 T,A,B, 41,18,,1C1I m i l m i l i i i i i ,
A
l
l
i
i
i
i
i
i
i
t
t
i
l
l
i
l
l
i
t
t
i
t
i
l

( IX, A  ,E, IC  1
)
,
,
, O , N 1 , , ,
I 1 , , , 1 1 ,

Al1. . . . " . „ 1 . , . .
1
, „ , . ,

N ,A 1
A1 
, E  
,

4,1,F,
, , , , 12

,C
,  
,

)r StEir, x ii i8  I I  I  I  I  I  I  I  i  ,  „ ,  I  I  I  I  i  1 I
I i  .  i A ,G ,0 ,8 NI4.1A,q1E11 1 , , , , I I I I i I I I I I I I

1 .
, ,
, ,
, ,
, ,
, ,
, ,
1 .
1
1
1
1 ,
1
1
1

ONI I I , MIEINI
Da i i , I I I i i i i i i i i i i i i i i i i i i i  _ 1 _ 1 _ 1 _

He r e ' s  a n  e x a m pl e  o f  t h e  us e  o f  SET.  S u p p o s e  A  i s  t h e
s t a r t i n g  a ddr e s s  o f  some d a t a  t o  b e  s e n t  t o  d i s k ,  a n d  B  i s
t he  a ddr e s s  o f  t h e  e nd o f  t h e  d a t a .  A s s u m e  we know t h e  d a t a
w i l l  t a k e  u p  no  mor e t h a n  t w o s e c t o r s  a nd  we w a nt  t o  s e t
SECT e q u a l  t o  t h e  number  o f  s e c t or s .  T h e  Macr o As s e m bl e r
a ut om a t i c a l l y  c a l c u l a t e s  t h e  v a l u e  o f  SECT i n  t h e  f o l l o w i n gs t a t e m e nt  s e que nc e .

I n  t h e  a bov e  exampl e ,  N ,  t h e  d i f f e r e n c e  be t w e e n B a nd A ,  i s
compar ed t o  3 2 0  b y  t h e  A I F  i n s t r u c t i o n .  I f  t h e  d i f f e r e n c e
i s  g r e a t e r  t h a n  3 2 0 ,  t h e  fi r s t  S E T  f o l l o w i n g  t h e  A I F
s t a t e m e nt  s e t s  SECT t o  2 .  T h e  AGO t h e n  c a us e s  t h e  a s s e m bl y
t o  c o n t i n u e  a r ound t h e  n e x t  SET a nd t h e  a s s e m bl y  pr oc e e ds .

I f  t h e  d i f f e r e n c e  ( N )  i s  l e s s  t h a n  o r  e qua l  t o  3 2 0 ,  A I F
causes t h e  a s s e m bl y  t o  c o n t i n u e  a t  ONE.  T h i s  i s  e q u i v a l e n t
t o  a  c o n t i n u a t i o n  a t  t h e  s e c ond SET f o l l o w i n g  t h e  A I F
s t a t e m e nt ,  s i n c e  ONE i s  a n  ANOP i n s t r u c t i o n .  N o t i c e  t h a t  i t
i s  i m pos s i b l e  t o  br a nc h d i r e c t l y  t o  t h e  c o r r e c t  SET
i n s t r u c t i o n ,  s i n c e  t w o SET i n s t r u c t i o n s  i n  t h e  s e que nc e
c ont a i n  t h e  l a b e l  SECT.  I f  t h e  A I F  s t a t e m e nt  s p e c i fi e d  a
br a nc h t o  SECT,  t h e  Ma c r o Assembl er  w oul d c ont i nue
pr oc e s s i ng w i t h  t h e  n e x t  s t a t e m e nt  ha v i ng  SECT i n  i t s  l a b e l
fi e l d - - i n  t h i s  c a s e ,  t h e  w r ong i n s t r u c t i o n .

He r e ' s  a n o t h e r  exampl e  o f  a  macr o t h a t  us e s  SET.
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PURG Pseudo-Operation

purpose

format

purpose

use an
apostrophe

generates
a five
character
label

problems
in nested
macros

G iv en  v a r i a b l e s  A  a n d  B ,  t h e  TAB ma c r o  d e fi n e s  a  c o n s t a n t
e q u a l  t o  A  t i m e s  B .  I t  n e x t  d e fi n e s  a  c o n s t a n t  e q u a l  t o
t h i s  p r o d u c t  t i m e s  B .  I t  c o n t i n u e s  t h i s  wa y  u n t i l  t h e
r e s u l t  r e a c h e s  a  s p e c i fi e d  v a l u e ,  C .  N o t e  t h a t  i f  A  a n d  B
a r e  e q u a l ,  TA B  b u i l d s  a  t a b l e  o f  p o we r s  o f  B .

The PURG p s e u d o - o p e r a t i o n  r emov es  t h e  s p e c i fi e d  m a c r o  name
f r o m t h e  ma c r o  l i b r a r y  a s s o c i a t e d  w i t h  t h e  a s s e mb l y  b y  t h e
*MACLIB c o n t r o l  s t a t e me n t .  P U R G  c a u s e s  o p e r a t i o n s  t o  o c c u r
o n l y  o n  t h e  l i b r a r y  a s s o c i a t e d  w i t h  t h e  * MACL I B  c o n t r o l
s t a t e me n t ;  i t  d o e s  n o t  a f f e c t  a n y  o t h e r  l i b r a r y  e v e n  i f  i t
has  b e e n  c o n c a t e n a t e d  t o  t h e  a s s o c i a t e d  l i b r a r y  ( s e e  MUP
s e c t i o n  o n  " J o i n i n g  Ma c r o  L i b r a r i e s  L o g i c a l l y " ) .

You c a n  t h e n  d e fi n e  a n o t h e r  ma c r o  w i t h  t h e  s ame name,  b u t
t h e  s p a c e  o c c u p i e d  b y  t h e  p u r g e d  ma c r o  i s n ' t  a v a i l a b l e  f o r
r e u s e  u n t i l  t h e  n e x t  DMP/ DUP ma c r o  u p d a t e  j o b  i s  p e r f o r m e d
on t h e  l i b r a r y  ( s e e  " M a c r o  Up d a t e  P r o g r a m " ) .  T h e  s p a c e  i s
r e c l a i me d  b y  a n y  ma c r o  u p d a t e  f u n c t i o n  r u n  o n  t h a t  l i b r a r y .

The f o r m a t  o f  t h e  PURG s t a t e me n t  i s :

• O p t i o n a l  l a b e l  ( c a n  b e  u s e d  a s  a  t a r g e t  f o r  p s e u d o - o p s ) .
• O p  c o d e  PURG.
• M a c r o  name i n  t h e  o p e r a n d  fi e l d .

The ma c r o  name mu s t  b e  e n c l o s e d  i n  a p o s t r o p h e s  ( t h e  fi r s t
a p o s t r o p h e  mu s t  b e  i n  c o l u mn  3 5 ) .  I f  t h e  ma c r o  name i s  n o t
p r o p e r l y  f o r m a t t e d ,  i s  m i s s i n g ,  o r  c a n n o t  b e  f o u n d ,  t h e  PURG
s t a t e me n t  w i l l  b e  fl a g g e d  w i t h  a  w a r n i n g  fl a g  ( Q )  a n d  t h e
PURG o p e r a t i o n  w i l l  n o t  b e  p e r f o r me d .

Automatic Name Generation

I f  y o u r  ma c r o  d e fi n i t i o n  c o n t a i n s  a  l a b e l  t h a t  i s n ' t  a
p a r a me t e r  o f  t h e  ma c r o ,  a n d  i f  y o u  c a l l  t h e  ma c r o  mo r e  t h a n
onc e i n  a  g i v e n  a s s e mb l y ,  y o u ' l l  g e t  a  m u l t i p l e - d e fi n i t i o n
e r r o r  f o r  t h a t  l a b e l .  Y o u  c a n  g e t  a r o u n d  t h i s  p r o b l e m  b y
mak ing  a l l  l a b e l s  u s e d  i n  mac ros  p a r a me t e r s  o f  t h e  ma c r o s ,
b u t  t h e n  y o u  h a v e  t o  s u p p l y  a l l  t h e  l a b e l s  e v e r y  t i m e  y o u
c a l l  a  ma c r o .  A n  e a s i e r  me t h o d  t o  u s e  i s  a u t o m a t i c  name
g e n e r a t i o n .

I n s t e a d  o f  w r i t i n g  o u t  a  c o mp l e t e  l a b e l  i n  t h e  ma c r o
d e fi n i t i o n ,  y o u  w r i t e  f r o m  o n e  t o  f o u r  a l p h a m e r i c
c h a r a c t e r s ,  t h e  fi r s t  o f  w h i c h  mu s t  b e  a l p h a b e t i c ,  f o l l o w e d
by  a n  a p o s t r o p h e .  E a c h  t i m e  a  ma c r o  i s  c a l l e d  i n  a  g i v e n
as s emb ly ,  t h e  Ma c r o  A s s e mb l e r  r e p l a c e s  t h e  a p o s t r o p h e  w i t h  a
n u mb e r - - a  d i f f e r e n t  n u mb e r  e a c h  t i m e .

The n u mb e r  o f  d i g i t s  a d d e d  t o  y o u r  l a b e l  a l wa y s  c a u s e s  a
fi v e  c h a r a c t e r  l a b e l  t o  b e  g e n e r a t e d .  F o r  e x a mp l e ,  r e p e a t e d
us es  o f  t h e  l a b e l  P '  r e s u l t  i n  t h e  l a b e l s  P 0 0 0 1 ,  P 0 0 0 2 ,
P0003,  a n d  s o  o n .  R e p e a t e d  us es  o f  t h e  l a b e l  PAM'  r e s u l t  i n
PAM01, PAMO2,  PAM03,  a n d  s o  o n .

The d i g i t s  i n s e r t e d  i n t o  y o u r  l a b e l  b y  t h e  a b o v e  me t h o d  a r e
d e t e r mi n e d  b y  a  c o u n t e r  m a i n t a i n e d  b y  t h e  Ma c r o  A s s e mb l e r .
When t h e  Ma c r o  A s s e mb l e r  e n c o u n t e r s  a  ma c r o  t h a t  u t i l i z e s
t h e  a u t o m a t i c  name g e n e r a t i o n  f e a t u r e ,  t h e  c o u n t e r  i s
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MAC1
i ncr emented b y  one  a nd r e m a i ns  a t  t h a t  v a l u e  u n t i l  t h e

MAC2

use an
apostrophe
before

You c a n us e  a pos t r ophe s  a t  b o t h  t h e  be g i nn i ng  a nd t h e  e n d  o f
a l a b e l ;  i n  f a c t ,  t h i s  i s  t h e  s i m pl e s t  way o f  e ns ur i ng  t h a t

begin and y o u  d o n ' t  g e t  m u l t i p l y - d e fi n e d  l a b e l s .  T h e  l a b e l  ' C '  c a n
end with r e s u l t  i n  l a b e l s  f r om  AC001 t h r o u g h  TC999  ( T  r a t h e r  t h a n  Z
apostrophe b e c a u s e  o n l y  2 0  l e v e l s  o f  macr o n e s t i n g  a r e  a l l ow e d) .  T h e

l a be l  ' S P Y '  c a n  r e s u l t  i n  l a b e l s  f r om  ASPY1 t h r o u g h  TSPY9.

Concatenation

period or
ampersand

period
example

e x pa ns i on o f  t h a t  macr o i s  c om pl e t e .  T h i s  c a us e s  a  pr obl e m
MAC3  when o t h e r  macr o c a l l s  a r e  i nc l ude d  i n  t h e  fi r s t  m a c r o ( t h a t

i s ,  t h e  n e s t i n g  o f  macr os)  a n d  one  o f  t he m  i s  c a l l e d  t w i c e .
M A C 3 i n t h e d i a g r a m a t t h e l e f t i s c a l l e d t w i c e w i t h i n t h e

ne s t .  I f  MAC3 c ont a i ns  l a b e l s  i n  t h e  f or m  o f  l e t t e r s
f ol l ow e d b y  a n  a pos t r ophe ,  t h e  same s e t  o f  l a b e l s  w i l l  b e
ge ne r a t e d t w i c e  be c a us e  t h e  c o u n t e r  i s  n o t  i nc r e m e nt e d u n t i l
MAC1 i s  c om pl e t e d.

MAC3

The way a r ound t h i s  pr obl e m  i s  t o  p l a c e  a n  a pos t r ophe  b e f o r e
t he  c ha r a c t e r s  i n  t h e  l a b e l .  T h e  Macr o Assembl er  r e p l a c e s
t h i s  a pos t r ophe  w i t h  a  d i f f e r e n t  a l p h a b e t i c  c ha r a c t e r
( be gi nni ng w i t h  A)  e a c h  t i m e  a  macr o i s  c a l l e d  w i t h i n

a g i v e n  n e s t .  T h u s ,  i f  t h e  l a b e l  ' RAB i s  us e d i n  a  macr o
and t h e  macr o i s  c a l l e d  f o u r  t i m e s  i n  t h e  same ne s t ,  t h e
l a be l s  ge ne r a t e d  a r e  ARAB,  BRAB,  CRAB,  a n d  DRAB.

Note  t h a t  i f  y o u  a l t e r n a t e l y  c a l l  macr os w i t h  a ut om a t i c  name
ge ne r a t i on,  t h e  number s o f  t h e  ge ne r a t e d l a b e l s  w i l l  a l s o
a l t e r n a t e .  F o r  exampl e ,  i f  y o u  c a l l  t w o macr os a l t e r n a t e l y
and t h e  fi r s t  h a s  a  l a b e l  C '  a n d  t h e  s e c ond ha s  a  l a b e l  D I ,
t he  r e s u l t i n g  l a b e l s  w oul d b e  C0001 ,  D0 0 0 2 ,  C0 0 0 3 ,  D0 0 0 4 ,
and s o  on.

The Ma c r o Assembl er  a l s o  a u t om a t i c a l l y  ge ne r a t e s  l a b e l s  i n
t he  r emar ks  fi e l d  ( n o t  o n  comment r e c or ds )  o f
a s s e m bl e r - l a ngua ge  s t a t e m e nt s .  F o r  t h i s  r e a s on,  y o u  m us t  b e
c a r e f u l  when us i ng  a pos t r ophe s  w i t h i n  a  r emar k .

By c onc a t e na t i ng  t w o p a r t s  o f  a  fi e l d ,  y o u  c a n j o i n  a
par ameter  t o  a  c ha r a c t e r  s t r i n g ,  t w o  pa r a m e t e r s ,  o r  t w o
c ha r a c t e r  s t r i n g s .  Y o u  c a n us e  e i t h e r  a  p e r i o d  o r  a n
amper sand a s  a  c onc a t e na t or .  T h e  amper sand f u n c t i o n s  a s  a
c onc a t e na t or  o n l y  i f  i t  a ppe a r s  a s  t h e  fi r s t  c h a r a c t e r  i n  a
par ameter  o f  a  d e fi n i t i o n  p r o t o t y p e  s t a t e m e nt .  O t h e r w i s e ,
i t  f u n c t i o n s  a s  a  p l us  ope r a t o r .  I f  y ou  us e  t h e  amper sand
as a  c onc a t e na t or ,  y o u  may us e  s i x  c ha r a c t e r s ,  i n c l u d i n g  t h e
amper sand,  f o r  t h e  pa r a m e t e r  name.

The f o l l o w i n g  exampl e  shows s e v e r a l  us e s  o f  p e r i o d
c onc a t e na t i on.
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macro call

code
generated

macro call

code
generated

ampersand
example

Using th e  above d e fi n i t i o n  w i t h  th e  macro c a l l s  be low,  t h e
code fo l l ow i ng  th e  c a l l s  would be  genera ted.

Not i c e  t h a t  i n  t h e  a bov e  exampl es ,  pa r a m e t e r  s u b s t i t u t i o n
does n o t  oc c ur  f o r  A  a nd B  i n  t h e  names AB. 0  a nd  BB. C.  Y o u
need t o  be  c a r e f u l  when y ou a r e  u s i n g  a ny  o p  c ode  a s  a
par ameter ,  be c a us e  s u b s t i t u t i o n  w i l l  oc c ur  f o r  a l l  us e s  o f
t h a t  o p  c ode .

The f o l l o w i n g  exampl es  s how  s e v e r a l  ways i n  w hi c h t h e
amper sand c a n b e  us e d a s  a  c onc a t e na t or .  N o t i c e  i n  t h e
second exampl e  t h a t  t h e  B  i n  t h e  macr o d e fi n i t i o n  i s  n o t
pr eceded by  a n  amper sand a nd,  t h e r e f o r e ,  t h e  B i s  a
par ameter ,  b u t  t h e  gr i  i s  n o t .
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macro
definition

macro call

code generated

example 2

macro
definition

macro call

code generated

Optional Remarks

parameters
in remarks

Because a  p e r i o d  i s  us e d f r e q u e n t l y  a s  a  de c i m a l  p o i n t  when
w r i t i n g  DEC a nd XFLC s t a t e m e nt s ,  t h e  Ma c r o Assembl er
i n h i b i t s  p e r i o d  c onc a t e na t i on  when w r i t i n g  t he s e  s t a t e m e nt s .
The amper sand c onc a t e na t i on  f e a t u r e  may s t i l l  b e  us e d.

When y o u  d e fi n e  a  macr o,  y o u  s p e c i f y  w he t he r  o r  n o t  y o u  w a nt
r emar ks o n  t h e  macr o d e fi n i t i o n  s t a t e m e nt s  t o  be  r e pr oduc e d
each t i m e  t h e  macr o i s  e x pa nde d.  I f  y ou  w a nt  t o  k e e p t h e
r emar ks,  p l a c e  a ny  nonbl a nk  c ha r a c t e r  i n  col umn 3 5  o f  t h e

retaining M A C  o r  SMAC s t a t e m e nt .  T h e  d i s k  s pa c e  r e q u i r e d  f o r  t h e
remarks m a c r o  i s  i nc r e a s e d a c c or di ng t o  t h e  a m ount  o f  s pa c e  r e q u i r e d

f o r  y our  r emar ks .  Com m e nt  s t a t e m e nt s  w i t h i n  t h e  d e fi n i t i o n
ar e  a l w a y s  r e t a i n e d  a nd l i s t e d  w i t h i n  t h e  e x pa ns i on.

I f  pa r a m e t e r s  oc c ur  i n  r emar ks ,  pa r a m e t e r  s u b s t i t u t i o n  i s
per for med f o r  t h e  r emar ks  a l s o .  T h i s  s u b s t i t u t i o n  i n c l u d e s
a ut om a t i c a l l y - ge ne r a t e d names.  T h e  Ma c r o Assembl er  a l s o
s ubs t i t u t e s  pa r a m e t e r s  i n t o  comments s t a t e m e nt s  ( a s t e r i s k  i n
col umn 2 1 ) ,  b u t  i t  doe s  n o t  s u b s t i t u t e
a ut om a t i c a l l y - ge ne r a t e d names i n t o  comments s t a t e m e nt s .  O n
such s t a t e m e nt s ,  t h e  a pos t r ophe  i s  t r e a t e d  l i k e  a ny  o t h e r
c ha r a c t e r .

A l l  r e c or ds  a r e  t r u n c a t e d  f o l l o w i n g  col umn 7 1  o f  t h e  r e c o r d ,
and n o  e r r o r  i n d i c a t i o n  i s  g i v e n .
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Indirect Parameter Substitution
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The i n d i r e c t  pa r a m e t e r  s u b s t i t u t i o n  f e a t u r e  a l l ow s  y ou t o
s ubs t i t u t e  one  pa r a m e t e r  f o r  a not he r  when a  macr o i s

usea e x p a n d e d .  Y o u  do t h i s  b y  s pe c i f y i ng  a  s e m i c ol on f o l l ow e d  by
semicolon a n y  v a l i d  a s s e m bl e r - l a ngua ge  e x pr e s s i on,  i n s t e a d  o f  t h e

par ameter  y ou  w i s h t o  r e p l a c e ,  i n  t h e  macr o c a l l .

deter-
mining
position

syntax
errors

examples

macro
definition

macro call

code generated

macro call

code
generated

The v a l ue  o f  t h i s  e x pr e s s i on i s  e v a l ua t e d  b y  t h e  Macr o
Assembl er  a nd i s  c ons i de r e d  t o  b e  t h e  p o s i t i o n  o f  t h e
r epl acement  pa r a m e t e r  i n  t h i s  macr o c a l l .  F o r  exampl e ,  i f
t he  e x pr e s s i on i s  e v a l ua t e d  a s  3 ,  t h e  pa r a m e t e r  i n  t h e  t h i r d
p o s i t i o n  i s  t h e  r e pl a c e m e nt  pa r a m e t e r .  Re m e m be r ,  i n
de t e r m i ni ng t h e  p o s i t i o n  o f  t h e  r e pl a c e m e nt  pa r a m e t e r ,  t h e
l a be l  fi e l d  o f  t h e  c a l l  i s  t h e  fi r s t  pa r a m e t e r .

The p o s i t i o n  number  a nd s e m i c ol on a r e  c ount e d  a s  one
par ameter .  I f  t h e  r e pl a c e m e nt  pa r a m e t e r  p o s i t i o n  r e f e r e nc e d
i s  n o t  s p e c i fi e d  i n  t h e  macr o c a l l ,  a n  empty  pa r a m e t e r  i s
s ubs t i t u t e d .  A n  i n d i r e c t l y - s p e c i fi e d  pa r a m e t e r  may s e l e c t
as many a s  1 9  o t h e r  i n d i r e c t l y - s p e c i fi e d  pa r a m e t e r s .  I f
t h i s  l i m i t  i s  e x c e e de d,  a n  empty  pa r a m e t e r  i s  s u b s t i t u t e d ,
and t h e  macr o c a l l  i s  fl a g g e d  w i t h  a  s y n t a x  e r r o r  i n d i c a t o r .
Pr ocess i ng c ont i nue s  w i t h  t h e  ne x t  s t a t e m e nt .

I f  a  symbol  w i t h i n  a  pa r a m e t e r  s u b s t i t u t i o n  s p e c i fi c a t i o n  i s
not  d e fi n e d  b e f o r e  i t s  us e ,  t h e  s u b s t i t u t e d  e x pr e s s i on i s
e v a l ua t e d a s  z e r o ,  t h e  r e f e r e nc e d pa r a m e t e r  i s  e v a l ua t e d  a s
a b l a n k  pa r a m e t e r ,  a n d  pr oc e s s i ng c ont i nue s .

The f o l l o w i n g  exampl es  de m ons t r a t e  t h e  us e  o f  i n d i r e c t
par ameter  s u b s t i t u t i o n .

I n  a  ne s t e d  macr o c a l l ,  i f  t h e  symbol  f o l l o w i n g  t h e
semi col on i s  a  pa r a m e t e r  o f  t h e  o u t e r  macr o,  t h e  pa r a m e t e r
must be  c onc a t e na t e d t o  t h e  s e m i c ol on f o r  r e c o g n i t i o n  by  t h e
Macr o Assembl er .  ( C o n c a t e n a t i o n  was de s c r i be d  pr e v i ous l y
under  " Conc a t e na t i on . " )
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Division Operator

aMash

preceded
by a term

Symbolic Tag Field

I f  y ou w i s h t o  c ha nge  a n  i n d e x  r e g i s t e r  de s i gna t i on  onc e  y o u
have c ode d t h a t  p o r t i o n  o f  y o u r  pr ogr am,  y o u  c a n do  t h i s  b y
us i ng t h e  s y m bol i c  t a g  fi e l d  f e a t u r e .  Y o u  s pe c i f y  t h e  t a g
fi e l d  w i t h  a  one - c ha r a c t e r  symbol  w hi c h i s  d e fi n e d  i n  t h e
assembl y by  means o f  a n  EQU o r  SET s t a t e m e nt  ( s e e  t h e  1 1 3 0
Assembl er  La ngua ge  manua l ,  O r de r  Number  GC26-5927 o r  t h e
1800 Assembl e r  Language  manua l ,  O r de r  Number  G c 2 6 - 5 8 8 2 ) .

You may c ha nge  t h e  v a l ue  o f  t h e  t a g  symbol  dy na m i c a l l y  when
us i ng t h e  SET ps e udo- ope r a t i on t o  d e fi n e  t h e  t a g  fi e l d .  T h e

in SET t a g  symbol  r e t a i n s  t h e  v a l u e  o f  t h e  l a s t  SET s t a t e m e nt
pseudo
-
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s o
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Assembl er  u n t i l  t h e  Ma c r o Assembl er  e nc ount e r s  a n  a s s oc i a t e d
SET s t a t e m e nt  i n  t h e  s e c ond pa s s .  T h e  EQU s t a t e m e nt  i s  n o t
r ead o n  t h e  s e c ond pa s s  o f  t h e  Macr o Assembl er  a nd,

purpose

The Ma c r o Assembl er  i n t e r p r e t s  a ny  s l a s h i n  t h e  ope r a nd
fi e l d  a s  a  d i v i s i o n  ope r a t o r ,  u n l e s s  i t  c a n  be  i n t e r p r e t e d
as a  he x a de c i m a l  number  i n d i c a t o r .  A  hexadec i ma l  c ons t a n t
i s  i n d i c a t e d  by  a  s l a s h  i n  col umn 3 5 .  A  s l a s h pr e c e de d b y
an ope r a t o r  i s  i n t e r p e t e d  a s  t h e  he x a de c i m a l  i n d i c a t o r .  A
s l ash pr e c e de d b y  a  t e r m  i s  i n t e r p r e t e d  a s  a  d i v i s i o n
ope r a t or .  A  d i v i s i o n  ope r a t o r  may b e  i m m e di a t e l y  f o l l ow e d
by a  +  o r  -  t o  i n d i c a t e  w he t he r  t h e  d i v i s o r  i s  p o s i t i v e  o r
ne ga t i v e .  I f  n o  +  o r  -  f o l l o w s  t h e  d i v i s i o n  ope r a t or ,  t h e
d i v i s or  i s  assumed t o  be  p o s i t i v e .  A  d i v i s i o n  ope r a t or
f ol l ow e d i m m e di a t e l y  by  a  m u l t i p l i c a t i o n  ope r a t or  i s  fl a g g e d
as a  s y n t a x  e r r o r  ( S ) .  D i v i s i o n  b y  t h e  i n t e r n a l  a d d r e s s
r e g i s t e r  ( I A R )  i s  a l l ow e d i n  a n  a bs o l u t e  assembl y ;  i n  a
r e l oc a t a bl e  assembl y ,  i t  i s  fl a g g e d  a s  a  r e l o c a t i o n  e r r o r(R)

Each d i v i s i o n  ope r a t i on  w i t h i n  e a c h t e r m  i s  pe r f or m e d f r om
l e f t  t o  r i g h t .  T h e  1 6 - b i t  q u o t i e n t  i s  t h e  r e s u l t  o f  a
d i v i s i on  ope r a t i on ;  t h e  r e m a i nde r  i s  l o s t .

The Ma c r o Assembl er  pe r f or m s  a l l  ope r a t i ons  i n  a n  e x pr e s s i on
a l ge br a i c a l l y .  F o r  exampl e :

(1)  3 + 2 * 4 / 2  =  7  ( 2 )  5 * 2 / 3 + 9 / - 3  =  0

I n exampl e  1  t h e  e n t i r e  t e r m  2 * 4 / 2  i s  e v a l ua t e d  f r om  l e f t  t o
r i g h t  b e f o r e  i t  i s  combi ned w i t h  3 .  I n  exampl e  2  t h e  t e r m
5 * 2 / 3  i s  e v a l ua t e d  ( l e f t  t o  r i g h t )  fi r s t .  T h e n  t h e  t e r m
9 / - 3  i s  e v a l u a t e d  a nd combi ned w i t h  t h e  fi r s t  t e r m .  N o t e
t h a t  s i n c e  t h e  r e s u l t  o f  a  d i v i s i o n  i s  a l w a y s  a n  i n t e g e r
w i t h t h e  r e m a i nde r  i gnor e d,  t h e  fi r s t  t e r m  i n  exampl e  2  i f
w r i t t e n  a s  2 / 3 * 5  w oul d b e  e v a l ua t e d  a s  0  b u t  3  w oul d r e s u l t
when t h e  t e r m  i s  w r i t t e n  a s  5 * 2 / 3 .

Note  t h a t  d i v i s i o n  by  z e r o  r e s u l t s  i n  a  z e r o  q u o t i e n t  a nd  a
war ni ng fl a g .  A  r e l o c a t i o n  e r r o r  fl a g  ( R )  w i l l  be  i s s u e d  i f
e i t he r  t h e  d i v i d e n d  o r  d i v i s o r  i s  r e l oc a t a b l e .  I f  t w o
c ons e c ut i v e  d i v i s i o n  ope r a t or s  a r e  f ound  i n  a  s i n g l e  t e r m ,
t he  t e r m  w i l l  b e  r e pl a c e d by  z e r o.  F o r  exampl e ,  2 7 / 9 / 3  w i l l
not  b e  c o r r e c t l y  e v a l ua t e d  a nd w i l l  b e  r e pl a c e d by  z e r o;  t h e
s t a t e m e nt  i n  w hi c h i t  oc c ur r e d w i l l  b e  fl a g g e d  a s  a  s y n t a xe r r or  ( S ) .
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source
statements
(as on listing)

code listed as
if these were
the source
statements

c o n s e q u e n t l y ,  c a n n o t  b e  u s e d  t o  c h a n g e  t h e  v a l u e  o f  t h e  t a g
s y mbo l  d u r i n g  a s s e mb l y .

The f o l l o w i n g  e x a mp l e  i l l u s t r a t e s  u s e  o f  t h e  s y mb o l i c  t a g
fi e l d  i n  i n s t r u c t i o n s  a n d  t h e  c o d e  g e n e r a t e d  b y  t h o s e
i n s t r u c t i o n s .

Programming Techniques

The f o l l o w i n g  i t e m s  s h o u l d  h e l p  y o u  i n  u s i n g  t h e  Ma c r o
As s emb le r .

CHECKING FOR BLANK PARAMETERS

I t  i s  g e n e r a l l y  d e s i r a b l e  t o  s i m p l i f y  ma c r o  c a l l s  b y
d e fi n i n g  ma c r o s  s o  t h a t  p a r a me t e r s  ( p r e f e r a b l y  t h e  l a s t
p a r a me t e r  i n  t h e  c a l l )  ma y  b e  o p t i o n a l l y  o m i t t e d .  P a s s i n g  a
bl a nk  pa r a m e t e r  t o  t h e  macr o c a n c a us e  a  s p e c i a l  s e que nc e  o f
code o r  n o  c ode  t o  b e  ge ne r a t e d.  T h i s  b l a n k  pa r a m e t e r  i n
t he  c a l l  c a us e s  n o  s u b s t i t u t i o n  t o  oc c ur  f o r  t h e  pa r a m e t e r
when t h e  macr o i s  e x pa nde d.  C o n s i d e r  t h e  f o l l o w i n g
exampl es:
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/ /  J OB  0 1  J A N  7 0  0 0 . 5 0 4  HRS

/ /  *  EXAMPLE 1  SHOWS HOW A  B LA NK  MACRO PARAMETER S UB S TITUTE S/ /  *  WHEN US E D I N  A  MACRO C A L L
/ /  A S M S A MP L 0 1  J A N  7 0  0 0 . 5 0 5  HRS* L I S T
*OVERFLOW S E CTORS  f t l

MAC C  B E G I N  MACRO D E F I N I T I ONAPPLE G O O D
00001 D C  G 0 0 0 * 5  C O N S T A N T  DE FI NE D

MEND E N D  OF  MACRO D E F I N I T I ON0000 S T A R T  E OU

•  T H E  FOL L OW ING C A L L  T O  A P P LE
•  C A U S E S  A  S Y NTA X  ERROR

APPLE M A C R O  CA L L
0000 0  0 0 0 0  S  +  D C  * 5  C O N S T A N T  D E FI N E D0001 3 0  0 5 9 C 9 8 C 0  E X I T
0 0 0 4  0 0 0 0  E N D  S T A R T

001 E R R OR (S ) A N D  0 0 0  W A RNI NG(S ) I N  A B OV E A S S E MB LY .

046 ,
N O L
D  
O
N

DMP FU N C TI ON  A B ORTE D

/ /  *  EXAMPLE 2  SHOWS HOW A  S E T I N S TR U C TI ON  CA N B E  US E D
/ /  *  T O  BYPASS TH E  PROBLEM O F  S Y NTA X  ERRORS GENERATED B Y
/ /  *  B LA NK  PARAMETRS I N  A  MACRO C A L L
/ /  A S M SAMPL 0 1  J A N  7 0  0 0 . 5 1 1  H R S* L I S T
*OVERFLOW S E CTORS  T , 1

MAC C  B E G I N  MACRO D E F I N I T I O NAPPLE G O O D

00001 S A P P L  S E T G O O D  B L A N K  OPERAND S E T T o  0
0 0 0 0 2  D C  S A P P L * 5  C O N S T A N T  D E FI N E D

MEND E N D  O F  MACRO D E F I N I T I O N

•  P A S S I N G  A  B LA NK  PARAMETER T O  A P P LE
•  W I L L  CA US E  TH E  V A LUE  U F  ZE RO T O  B E
•  S U B S T I T U T E D  -  S E E  C A L L  BELOW

0000 0  1 0 0 0  B E G I N  NOP
APPLE M A C R U  CA L L

0000  + S A P P L  S E T B L A N K  OPERAND S E T T O  0
0001 0  0 0 0 0  +  D C  S A P P L * 5  C O N S T A N T  D E FI N E D
0002  3 0  0 5 9 C 9 8 C 0  E X I T
0 0 0 4  0 0 0 0  E N D  B E G I N

000 E R R OR (S ) A N D  0 0 0  W A RNI NG(S ) I N  A B OV E  A S S E MB LY .

The SET s t a t e m e nt  i s  us e d i n  Exampl e 2  t o  a v o i d  Macr o
Assembl er  e r r o r s  t h a t  c a n  r e s u l t  f r om  pa s s i ng b l a nk
par ameter s .  N o t e  t h e  us e  o f  $  i n  t h e  l a b e l  fi e l d .  U s e  o f
$,  2 ,  a n d  2  i n  macr o l a b e l s  may h e l p  pr e v e nt  c o n fl i c t  w i t h
ot he r  l a b e l s  us e d i n  t h e  pr ogr a m .  T h e s e  c ha r a c t e r s  may a l s o
be us e d i n  c on j unc t i on  w i t h  t h e  a ut om a t i c  name ge ne r a t i onf e a t ur e .

RESTRICTIONS ON AI F ,  A I FB ,  AND SET PSEUDO-OPERATIONS

We ha v e  s a i d  t h a t  symbol s  us e d e i t h e r  i n  t h e  SET ope r a nd
fi e l d  o r  i n  t h e  A I F  o r  A I FB e x pr e s s i on m us t  ha v e  be e n
de fine d b e f o r e  t h e  r e f e r e nc i ng  SET,  A I F ,  o r  AI FB s t a t e m e nt
i s  pr oc e s s e d.  S i n c e  symbol s  us e d a s  a bov e  i n  A l p ,  A I M  a n d
SET a r e  e v a l ua t e d  a t  t h e  t i m e  t h e y  a r e  fi r s t  e nc ount e r e d ,
t he y  a r e  fl a g g e d  w i t h  t h e  U  e r r o r  e v e n i f  t h e  symbol s  a r e
de fine d l a t e r  i n  t h e  pr ogr am.  T h i s  e r r o r  fl a g g i n g  h a s  be e n
i mpl emented t o  h e l p  e ns ur e  t h a t  c ode  ge ne r a t e d b y  SET,  A l p ,
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or  AI FB s t a t e m e nt s  i s  t h e  c ode  i n t e nde d  by  t h e  us e r .  S e e
Example 3 .

/ /  J O B  0 1  J A N  7 0  0 0 . 5 1 7  H R S
/ /  *  EXAMPLE 3  I L L U S TR A TE S  T H E  R E S TR I C TI ON  ON  TH E  A I F  OP E RA TION
/ /  *  TH A T A  SYMBOL M US T B E  D E FI N E D  P R I OR  T O  I T S  US E  I N
/ /  *  TH E  S E T ,  A I F 1  OR  A I F B  OP E RA TIONS
/ /  A S M  SAMPL 0 1  J A N  7 0  0 0 . 5 1 7  HRS
* L I S T
*OVERFLOW S E CTORS  , T 2 MAC C  B E G I N  MACRO D E F I N I T I ON

TABLE
00001 A I F  ( A  L E  0 ) , E X I T  E X I T  MACRO I F  A  L E  0
0 0 0 0 2  C O N T  A N O P
0 0 0 0 3  D C  / 0 0 F 0 + A  C O N S T A N T  D E FI N E D
0 0 0 0 4  A  S E T  A + 1  I N C R  A
00005  A I F B  ( A  L E  / F ) , C O N T  E N D  TA B L E  I F  A  GT  1 5

E X IT M E N D  E N D  MACRO D E F I N I T I ON
*
*  I F  A  I S  N OT D E FI N E D  P R I OR  T O  TH E  C A L L
* T O  TA B L E T N O  TA B L E  W I L L  B E  GENERATED
* S I N C E  A  I S  E V A LUA TE D A S  ZE R O
*

0 0 0 0  0  1 0 0 0  B E G I N  NOPTABLE M A C R O  C A L L
U+ A I F  ( A  L E  0 ) , E X I T  E X I T  MACRO I F  A  L E  0

0001 3 0  0 5 9 C 9 8 C 0  E X I T
0 0 0 4  0 0 0 0  E N D  B E G I N

001 E R R OR (S )  A N D  0 0 0  W A RNI NG(S ) I N  ABOVE A S S E MB LY .

LABEL AND BLANK PARAMETER CHECKING USI NG AGO

The Ma c r o Assembl er  doe s  n o t  ha v e  a n  e x p l i c i t  method f o r
c ha r a c t e r  s t r i n g  c om pa r i s on.  H o w e v e r ,  t h e  AGO a nd ANOP
ps e udo- ope r a t i ons  p r o v i d e  a  means o f  l a b e l  c he c k i ng b o t h
w i t h i n  a nd o u t s i d e  o f  a  macr o.  C o n s i d e r  Exampl e  4 .

/ /  J OB  0 1  J A N  7 0  0 0 . 5 2 5  HRS
/ /  *  EXAMPLE 4  I L L US TRA TE S  T H E  US E  O F  TH E  A GO A ND A NOP  OP E RA TIONS
/ /  *  T O  HA NDLE  B L A NK  MACRO PARAMETERS W I THOUT CA US I NG ASSEMBLER
/ /  *  ERRORS T O  OCCUR
/ /  D U P  0 1  J A N  7 0  0 0 . 5 2 5  HRS
*DELET 0  M A C R O  * * * * *
DMP FU N C TI ON  COMPLETED
* D FI L E  M A C R O  0 0 0 7
WILL RESERVE A T  S C TR  A M R  0 3 8 1 )
DMP FU N C TI ON  COMPLETED
*MACRO UP DA TE
B UILD ,
M A C R
O
,ENDUP

0 3 8 0  0 0 0 5  * *  L I B RA RY  E N D  * *
0 0 0 0

UPDATE COMP LE TE D
/ /  A S M  SAMPL 0 1  J A N  7 0  0 0 . 5 3 1  HRS
*MA CLIB  MACRO
* L I S T

SMAC C  B E G I N  MACRO D E F I N I T I ON
LABEL D I S K  F U N I , A R E I , E R R 1

00001 L A B E L  L I B F  D I S K N  C A L L  T O  D I S K N  S UB R
0 0 0 0 2  A I F  ( F U N 1  E Q 1 ) , R E A D  T E S T  F OR  RE A D FUNC
0 0 0 0 3  A I F  ( F U N I  E Q  3 ) , W R I T E  T E S T  F OR  W RITE  F U N
0 0 0 0 4  A I F  ( F U N 1  E Q 0 ) , T E S T  T E S T  FOR  TE S T FUNC
0 0 0 0 5  L I S T  O N
0 0 0 0 6  *  I L L E G A L  RE QUE S T
0 0 0 0 7  L I S T
0 0 0 0 8  A G O  E X I T  E X I T  MACRO
00009  R E A D  A N O P
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0 0 0 1 0
00011
0 0 0 1 2
0 0 0 1 3
0 0 0 1 4
00015
0 0 0 1 6
0 0 0 1 7
0 0 0 1 8
0 0 0 1 9
0 0 0 2 0
00021
00022
0 0 0 2 3
0 0 0 2 4
00025
0 0 0 2 6
00027
00028
00029
00030
00031
00032
00033
0 0 0 3 4
00035
0 0 0 3 6

0000  2 0  0 4 2 6 2 4 9 5

0001 0  1 0 0 0

0002  I  0 0 1 9

0003 1  0 0 0 5
0004  0  7 0 0 3
0005 0  0 0 0 0
0006 0 1  4 C 8 0 0 0 0 5

0008  2 0  0 4 2 6 2 4 9 5

0009  0  0 0 0 0

000A 1  0 0 0 D
0008 0  7 0 F C
000C 0  7 0 0 2
0000  0 0 0 2

000E 2 0  0 4 2 6 2 4 9 5

0010 0  3 0 0 0

0011 I  0 0 1 9

0012
0013
0 0 1 4
0015

1

01

0014
7003
0 0 0 0
4 C8 0 0 0 1 4

0017  3 0  0 5 9 C 9 8 C 0
0019  0  0 1 4 0
0 0 I A  0  0 1 0 0
0018  0 1 4 0
0 I 5 C  0 0 0 0

000 E R R OR (S ) A N D

0

EXIT
START

+START

+READ
+
+
+AREA

+
+

+

+TEST

+WRITE

+AREA

DC
AGO

WRITE A NOP
DC
AGO

TEST A N O P
DC
AGO
DC
MDX
mDX
BSS
AGO

AREI A N O P
DC
MDX
AGO

AREA A N O P
DC
AGO
DC
MDX
DC
BSC
AGO

ERR1 A N O P
DC
MEND
DISK
L IB F
A I F
ANOP
DC
AGO
ANOP
DC
AGO
DC
mDX
DC
BSC
AGO
DISK
L I B F
A I F
A IF
A I F
AN OP
DC
AGO
DC
MDX
MDX
BSS
AGO
DISK
L IB E
A IF
A IE
AND()
DC
AGO
ANOP
DC
AGO
DC
mDX
DC
BSC 1
AGO
E X IT
DC

BUFFR DC
BSS
END

/ 1 0 0 0
AREA

/ 3 0 0 0
AREA

/ 0 0 0 0
ARE1
* +2
* - 4
* +2
2
E X IT

AREI
* - 4
E X IT

A RE I -1
ERR1
* +1

3
* _ *
* - 3
E X IT

320
/ 0 1 0 0
320
START

003 W A RNI NG(S ) I N  A B OV E  A S S E MB LY .

READ FUNC CODE
GO ASSEMBLE I / 0  A RE A  ADDR

WRITE FUNC CODE
GO ASSEMBLE I / O  AREA A DDR

TEST FU N C  CODE
IF E LA NK ,A S M NE X T S TMNT
AUTOMATIC TE S T I / O  A DDR
CONT T O  TE S T B US Y
BYPASS D I S K  HEADER
AUTOMATIC D I S K  HEADER
EXIT MACRO

USER S P E C I F I E D  I / O  A DDR
CONT T O  TE S T B US Y
E X IT MACRO

I / O  AREA A DDR
IF B LA NK ,A S M NE X T S TM NT
ERROR E NTRY  A DDR
BYPASS E RROR S UB R
ENTER HE RE  ON  E RROR
RETURN T O  RE TRY  OP E RA TI ON
E X IT MACRO

ERR1 E R R O R  S UB R A DDR
END MACRO D E F I N I T I O N

I , B UFFR R E A D  S CTR OF F  D I S K
DISKN C A L L  T O  D I S K N  S UB R
(1 E O  1 ) , R E A D  T E S T  FOR  RE A D FUNC

/ 1 0 0 0  R E A D  FUNC CODE
AREA G O  ASSEMBLE I / O  A RE A  A DDR

B UFFR-1  I / O  AREA A DDR
I F B LA NK ,A S M NE X T S Tm NT

* +1  E R R O R  E NTRY  A DDR
* + 3  B Y P A S S  E RROR S UB R
* - *  E N T E R  HE RE  ON  E RROR
* - 3  R E T U R N  T O  RE TRY  OP E RA TION
E X IT E X I T  MACRO
0 T E S T  B US Y
DISKN C A L L  T O  D I S K N  S UB R
(0 E O 1 ) , R E A D  T E S T  FOR  RE A D FUNC
(0 E O 3 ) , W R I T E  T E S T  FOR  W RITE  F U N
(0 E Q 0 ) , T E S T  T E S T  FOR  TE S T FU N C

/ 0 0 0 0  T E S T  FUNC CODE
IF B LA NK ,A S M  NE X T S TM NT

* +?  A U T O M A T I C  TE S T I / 0  A DDR
* - 4  C U N T  T O  TE S T B US Y
* +2  B Y P A S S  D I S K  HEADER
2 A U T O M A T I C  D I S K  HEADER
E X IT E X I T  MACRO
3,BUFER W R I T E  S CTR T O  D I S K
DISKN C A L L  T O  D I S K N  S OUR
(3 E D  1 ) , R E A D  T E S T  FOR  RE A D FUNC
(3  E O 3 ) , W R I T E  T E S T  FOR  W R I TE  FU N

/ 3 0 0 0  W R I T E  FUNC CODE
AREA G O  ASSEMBLE I / O  AREA A DDR

BOEFR-1 I / O  AREA A DDR
I F B LA NK ,A S M NE X T S TMNT

* +1  E R R O R  E NTRY  A DDR
* + 3  B Y P A S S  E RROR S OUR
* - *  E N T E R  HE RE  ON  E RROR
* -  3 R E T U R N  T O  RE TRY  OP E RA TI ON
E X IT E X I T  MACRO

WORD COUNT
SCTR 1 0 0
ALLOCATE DA TA  A RE A
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—
Note t h a t  i f  a  macr o pa r a m e t e r ,  w h i c h  may b e  a  c ha r a c t e r
s t r i n g  g r e a t e r  t h a n  one  c ha r a c t e r ,  i s  us e d i n  a n  A I F
s t a t e m e nt  t o  c he c k  f o r  c ha r a c t e r  v a l ue s ,  a  s y n t a x  fl a g  w i l l
be ge ne r a t e d by  s uc h  a  s t a t e m e nt  a nd t h e  v a l u e  o f  t h e
s ubs t i t u t e d  e x pr e s s i on w i l l  b e  z e r o.  S e e  Exampl e  5 .

/ /  J OB  0 1  J A N  7 0  0 0 . 5 5 2  H R S
/ /  *  EXAMPLE 5  I L L U S TR A TE S  PROBLEMS W HICH CA N B E
/ /  *  ENCOUNTERED W I TH  CHARACTER S TR I N G COMPARISON
/ /  A S M  SAMPL 0 1  J A N  7 0  0 0 . 5 5 2  HRS
* L I S T
*OVERFLOW S E CTORS  9 . 5

MAC C BEGIN MACRO D E F I N I T I ON
TEST FUNC

00001 A I F (.FUNC EQ . R ). R E A D  T E S T  FOR  R
0 0 0 0 2 A IF (.FUNC EO . W ). W RI TE  T E S T  FOR  W
0 0 0 0 3 L I S T ON
0 0 0 0 4 * ILLE GA L REQUEST
0 0 0 0 5 L I S T
0 0 0 0 6 AGO E X IT E X IT MACRO
00007 READ DC / 1 0 0 0 READ FU N C TI ON
00008 AGO E X IT E X IT MACRO
00009 WRITE DC / 3 0 0 0 WRITE FU N C TI ON

E X IT MEND END MACRO D E F I N I T I ON
TEST R GENERATE FU N C TI ON  CODE

+ A IF ( . R  E Q . R ), R E A D  T E S T  F OR  R
0000 0 1 0 0 0 +READ DC / 1 0 0 0 READ FU N C TI ON

+ AGO EXIT E X IT MACRO
TEST READ GENERATE I L L E GA L  REQUEST

S+ A IF (.RE A D EQ . 1 0 , RE A D T E S T  FU R  k
S+ A IF (.RE A D EQ . W ), W RI TE  T E S T  F OR  W

+ * ILLE GA L REQUEST
+ AGO E X IT E X IT MACRO

0001 30 0 5 9 C 9 8 C 0 EXIT
0 0 0 4 0000 END READ

002 ERROR(S) A N D 000 W A R N I N G(S ) I N  ABOVE ASSEMBLY.

MACRO PARAMETER SUBSTI TUTI ON

When s p e c i a l  f e a t u r e s  s uc h a s  c a l l  c o n t i n u a t i o n  a nd i n d i r e c t
par ameter  s u b s t i t u t i o n  a r e  us e d i n  n e s t e d  macr o c a l l s  y o u
must a c c ount  f o r  s uc h s p e c i a l  i ns t a nc e s  a s  y o u  c ode  y our
macr o.  I f ,  f o r  e x a m pl e ,  y o u  a n t i c i p a t e  t h a t  a  ne s t e d  macr o
c a l l  may be  a  c ont i nue d  c a l l ,  y o u  must  pa s s  t h e  c o n t i n u a t i o n
i n d i c a t o r  a nd  e ns ur e  t h a t  a ny  pa r a m e t e r  s t r i n g  f r om  t h e
fi r s t  c a l l  i s  c om pl e t e d o n  e a c h ne s t e d  c o n t i n u a t i o n  r e c or d.
See Exampl e  6 .  I f  y ou  w i s h t o  pa s s  a  s y m bol i c  v a l ue  t o  a
ne s t e d macr o c a l l  a nd a n  i n d i r e c t  s u b s t i t u t i o n  e x pr e s s i on
and t h a t  symbol  a ppe a r s  n e x t  t o  t h e  s e m i c ol on,  y o u  m us t
c onc a t e na t e  t h e  symbol  t o  t h e  s e m i c ol on.  S e e  Exampl e 7 .
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/ /  J OB  0 1  J A N  7 0  0 0 . 5 6 1  H R S

/ /  *  EXAMPLE 6  I L L US TRA TE S  TH E  METHOD FOR  HA NDL I NG CONTI NUA TI ON OF
/ /  *  NE S TE D MACRO CA L L S
/ /  A S M  S A MP L 0 1  J A N  7 0  0 0 . 5 6 2  HRS
* L I S T
*OVERFLOW S E CTORS  t
t
5

MAC C  B E G I N  MACRO D E F I N I T I O N
ABLE A
t
X

00001  A I F  ( A  G T  0 ) , G E N  T E S T  T O  GENERATE MSG
00002  A G O  E N D  E X I T  MACRO
00003  G E N  A N O P
0 0 0 0 4  M S G  X

END M E N D  E N D  MACRO D E F I N I T I O N
MAC B E G I N  MACRO D E F I N I T I ON
MSG A

00001  E B C  A  G E N E R A T E  E B C MESSAGE
MEND E N D  MACRO D E F I N I T I O N

0000  0  1 0 0 0  B E G I N  NOP
0001 3 0  0 5 9 C 9 8 C 0  E X I T

ABLE X  1 0 ( . T H I S  I S  MACRO GENERATED MS G N O .
1 0 . ) )

+ A I F  ( 1  G T  0 ) , G E N  T E S T  T O  GENERATE M S G
+GEN A N O R
+ M S G  ( . T H I S  I S  MACRO GENERATED MS G N O .  1 0 . )

0003 0 0 2 2  +  E B C  . T H I S  I S  MACRO GENERATED MS G N O .  1 0 .
0 0 1 4  0 0 0 0  E N D  B E G I N

000 E R R OR (S ) A N D  ODD W A RNI NG(S ) I N  A B OV E  A S S E MB LY .

/ /  J OB  0 1  J A N  7 0  0 0 . 5 7 1  HRS
/ /  *  EXAMPLE 7  I L L US TRA TE S  A  ME THOD O F  S P E C I FY I N G I N D I R E C T
/ /  *  PARAMETER S U B S TI TU TI ON  I N  NE S TE D MACRO CA L L S
/ /  A S M S A MP L 0 1  J A N  7 0  0 0 . 5 7 1  H R S
* L I S T
*OVERFLOW S E CTORS  t t 5

MAC C  B E G I N  MACRO D E F I N I T I O N
BEAN A

00001 A I F  ( A  GT  2 ) , B R A N C  GE N E R A TE  OR I F  A  G T  2
00002  A G O  E N D  E X I T  MACRO
0 0 0 0 3  B R A N C  A NOP
0 0 0 0 4  B R  . A t B R I , B R 2 I B R 3  GE N E R A TE  B RA NCH

END M E N D  E N D  MACRO D E F I N I T I ON
MAC B E G I N  MACRO D E F I N I T I ON
BR L O C N

00001 B S C  L  L O C N  G E N E R A T E  L ONG B RA NCH
j r i coL35 M E N D
not listed *
by pdnter, 0 0 0 0  0  1 0 0 0  B E G I N  NOP

BEAN 3b u t i m u m t
+ A I F  ( 3  G T  2 ) ,B RA NC GE N E R A TE  B R  I F  3  G T  2in source code
+BRANC A NOP
+ B R  3 , B R I O R 2
t
B R 3  
G E N E R A T E  
B R A N C
H

0001 0 1  4 C 0 0 0 0 0 3  +  B S C  L  B R 1  G E N E R A T E  L ONG BRANCH
0003  3 0  0 5 9 C 9 8 C 0  B R 1  E X I T
0006 0 0 0 0  E N D  B E G I N

000 E R R OR (S ) A N D  0 0 0  W A RNI NG(S ) I N  A B OV E  A S S E MB LY .

SAMPLE PROGRAM

The f o l l o w i n g  s a mp l e  p r o g r a m i l l u s t r a t e s  t h r e e  ma c r o s :
t h e i r  d e fi n i t i o n s ,  c a l l s  t o  t h e m,  a n d  t h e  c o d e  g e n e r a t e d .
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a move
macro

a message
macro

a parameter
checking macro

macro definition

/ /  J OB  0 1  J A N 7 0  0 0 . 3 1 0  HRS
/ /  *
/ /  *  M A CRO ASSEMBLER SAmPLE PROGRAM
/ /  *
/ /  ASM SAMPL 0 1  J A N  7 0  0 0 . 3 1 0  HRS
* L I S T
*OVERFLOW SECTORS 0 , 0 , 1 4
-
0

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* D E F I N E  A  mACRO, i m OV E I ,  DE S IGNE D TO muVE *
* D A T A  FROm ONE AREA T O ANOTHER. *
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

MAC
LABEL MOVE F R O m , T O , C N T

00 0 1  L I S T  O F F
00002 A I F  ( C N T  L E  0 ) , N 0 M V E 4 - 0
00003 L I S T
00004 L A B E L  L DX  L i  - C N T  I N I T I A L I Z E  LOOP  COUNTER

macro 0 0 0 0 5  L O O P '  L D  L I  FROM+CNT G E T  WD TO B E  MOVED
defini tion 0 0 0 0 6  S T O  L i  T04-CNT m O V E  I T

00007 M D X  I  I  B U M P  MOVE (L OOP )  COUNTER
00008 M D X  L O O P '  L O O P  U N TI L  MOVE COMPLIED
00009 N O M V E  L I S T

MEND

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
•  D E F I N E  A  MACRO, ' M S G ' ,  DESIGNED T O SET U P  *
•  T H E  P R I N TI N G OF A  MESSAGE V I A  A  ONES S TM NT.  *
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

MAC
MSG T E X T

00001 O N E S  ' S  TE X T 1
E MEND

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
DEFINE A  MACRO 'V K U S
,  T O  
C H E C K  
F O R  
A N

•  U N S P E C I F I E D  PARAMETER I N  A  MACRO C A L L .
•  # V K U S  I S  S E T T O 0  I F  THE  PARAMETER WAS

UNSPECIFIED. #V K US  I S  S E T T O 1  I F  THE
•  P A R A M E T E R  WAS S P E CI FI E D.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

MAC
VKUS P A R A M

00001 A G O  P A R A M
00002 A N O P
00003 # V K U S  S E T 0
00004 A G O  Q U I T
00005 P A R A M  ANOP
00006 # V K U S  S E T

QUIT M E N D

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* D E F I N E  TWO MACROS, ' D C S
,  A N D  ' D U O ,  
T O  
*

DC--generating G E N E R A T E  DC STATEMENTS. ONLY  ' M S
,  I S  *macros *  R E F E R E N C E D  B Y  THE  US E R.  ' D C B
1  I S  C A L L E D  ** I N T E R N A L L Y  B Y  ' D C S ' .  *

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
MAC

LABEL DCS  C N T , A , B , C , D , E , F , G , H , I , J , K , L , M , N , O
,
P
,
Q

00001 L I S T  O F F
VKUS 0 0 0 0 2  V K U S  L A B E L
macro cal l  0 0 0 0 3  & W A I F  ( # V K U S  EW 0 ), B L A NK

00004 L I S T
00005 L A B E L  E QU *
00006 B L A N K  L I S T
4
O O F F
00007 Z  S E T  C N T

; in col. 35 0 0 0 0 8  X  S E T  3
notl i s ted 0 0 0 0 9  R E T R N  A I F  ( Z  E D  0 ) , D O I T
by pri nter, 0 0 0 1 0  D C B  ; X , A , B , C , D , E , F , G , H , I , J , K , L , M , N
,
O
,
P
,
D

but present 0 0 0 1 1  X  S E T  X + 100012 Z  S E T  Z - 1
insourcecode 0 0 0 1 3  A G O B  R E T R N

00014 Q U I T  L I S T
MEND
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000010000200003

 3

* DCS macro
call

12345 code
generated67895,/1000,/2000./3000,/40009/5000
DCS macro

/1 0 0 0 call
/ 2 0 0 0/3000/4000 code/5000 generated

MOVETABLE TO ANOTHER AREA
TABLEtNEW,15 move macro

callLi -15Li TABL E+15Li NEW+15 code
1 1 generatedLOOPI

00000000 0 00000001 0 00010002 0 00020003 0 00030004 0 00040005 0 00050006 0 0006 +0007 0 00070008 0 0008 +0009 0 0009 +

0017 30 059C98C00019 000F
00280036 000E

MACDCBLISTDCLIST OFFMEND

0-4.T ABLE+TABLE
+
+
+

0
-
*
4
.

00011 0 1000 +000B 0 2000 +000C 0 3000 +0000 0 4000 +000E 0 5000 +
*
*
*

Ce START000F 00 6500FFFI +START0011 01 C500000F +LOOP10013 01 05000028 +0015 0 7101 +0016 0 70FA +

001C

DCSEQUDCDCDCDCDCDCDCDCDCDC(D-DCSAGODcDCDeDCDc

0  T he 1 indicates the overflow sector
necessary to house temporary macro
definitions in this assembly.

0  I f  CNT is less than or equal to 0,
the definition is not expanded.

Sequence numbers of definition
statements are printed for easier visual
perception.

0  T he move loop is generated with
your program's parameters.

0  Thi s  Al F checks the call to the
DCS macro to determine if you want
a label to be associated with the first
DC.

***************************************************FIRST-

MOVELDXLOSTOMDXMDX

0  Y o u  can significantly al ter a printed
listing when a macro is called through use
of the LIST pseudo
-
op.

GENERATE A VARIABLE LENGTH TABLE

NOW

EXITNEW BSS 1 5
MSG El(THE DATA HAS BEEN MOVED)ONES 1
S  
T H
E  
D
A
T
A  
H
A
S  
B
E
E
N  
M
O
V
E
D

END START
000 ERROR(S) AND 001 WARNING(S) IN ABOVE ASSEMBLY.

O  A l l  statements resulting from a
macro expansion are flagged with a
plus in column 20.

0  Thi s  is a call to DCS with the label
specified.

O  N ote how use of the LIST
pseudo-op caused this expansion to be
printed.

0  This is a call to DCS without the
label specified.

@  LOOP1 illustrates the automatic
name generation feature of the Macro
Assembler. LOOP1 was named as
LOOP' in the macro definition.

1E

@  B y  using parentheses, the parameter
TEXT (see the MSG definition) is
replaced by a string of characters into
a DMES statement.

message code
generated

NOTES
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Th i s  p a g e  i n t e n t i o n a l l y  l e f t  b l a n k .
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Macro Assembler Language

The f e a t u r e s  o f  t h e  Ma c r o Assembl er  pe r m i t  y ou t o  c r e a t e  a
l anguage  t h a t  c a n h e l p  pr ogr ammer s w ho a r e  new t o  y our
i n s t a l l a t i o n  o r  who d o n ' t  unde r s t a nd t h e  mor e  d e t a i l e d
aspec ts  o f  c e r t a i n  ope r a t i ons .  T h i s  s pe c i a l i z e d  l a ngua ge
may a l s o  be  us e d b y  pr ogr ammer s who know t h e  o p e r a t i o n  a nd
want t o  s i m p l i f y  t h e i r  j o b  o r  who ne e d t o  i n t e r a c t  w i t h
per sons  o t h e r  t h a n  pr ogr ammer s.  S u c h  a  s pe c i a l i z e d  l a ngua ge
may a l s o  be  us e d t o  h e l p  o t he r s  l e a r n  t o  w r i t e  s i m pl e
pr ogr ams f o r  y our  sys tem.

Cons i de r  t h e  f o l l o w i n g  1 8 0 0  MPX exampl e .

Mr .  J o n e s  i s  a  pr ogr ammer  who wor ks  f o r  a  s por t s  i n f o r m a t i o n
s e r v i c e  c e n t e r  a nd i s  i n  c ha r ge  o f  a l l  ba s e ba l l  s t a t i s t i c s .
Be ha s  be e n a s s i gne d t h e  f o l l o w i n g  p r o j e c t  i n  r e s pons e  t o  a
customer  r e q u i s i t i o n .

programmer: A .B . Jones d a t e  submitted: September 7, 1972
date needed: September 10, 1972

Problem:

SPORTS INFORMATION SERVICE CENTER

customer: 1 2 6 - 3 3 8 1 - 0 7

1. Read a batch of data cards having the following format:
columns 1 - 2 0  Player's name

25-28 Number of at-bats
30-33 Number of singles
35-38 Number of doubles
40-43 Number of triples
45- 48 Number of home-runs

2. Compute the player's batting average, slugging percentage, and home-run ratio.
3. Print all the information mentioned in 1 and 2.

4. Terminate execution of the program when a data card containing an asterisk (
e
)  i n  c o l u m n  1  i s  
r e a d .

Mr .  J one s  knows t h a t  i n  o r d e r  t o  answer  t h i s  r e que s t ,  h e
w i l l  ha v e  t o  us e  some macr os  f r om  t h e  ge ne r a l  pur pos e
l i b r a r y ,  u s e  some macr os f r om  h i s  ow n l i b r a r y ,  a n d  us e  t h e
f o l l ow i ng  c om put a t i ons  i n  h i s  s o l u t i o n .

B a t t i n g  aver age=number  o f  h i t s  number  o f  t i m e s  a t  b a t .
For  e x a m pl e ,  i f  h i t s = 1 3  a n d  a t - b a t s = 6 4 ,  1 3  +  6 4 = . 2 0 3
The b a t t i n g  a v e r a ge  w oul d be  . 2 0 3 .

S l u g g i n g  p e r c e n t a g e =( n u mb e r  o f  s i n g l e s  +  2  x  n u mb e r
o f  d o u b l e s  +  3  x  n u mb e r  o f  t r i p l e s  +  4  x  n u mb e r
o f  home r u n s )  n u m b e r  o f  a t — b a t s .
Fo r  e x a mp l e ,  i f  a t — b a t s =6 4 ,  s l n g l e s = 8 ,  d o u b l e s = 3 ,
t r i p l e s = 1 ,  a n d  home r u n s = 1 ,  t h e  s l u g g i n g  p e r c e n t a g e
wo u l d  b e  ( 8 + 2 ( 3 ) + 3 ( 1 ) + 4 ( 1 ) )  6 4  o r  2 1  i  6 4  o r  . 3 2 8
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Home r u n  r a t i o = n u mb e r  o f  a t - b a t s  4- h o me  r u n s .
Fo r  e x a mp l e ,  i f  a t - b a t s = 6 4  a n d  home r u n s = 4 ,  t h e  home
r u n  r a t i o  w o u l d  b e  6 4  4  o r  1 6 .

Mr .  J o n e s  t h e n  l o o k s  i n  t h e  g u i d e  t o  g e n e r a l  p u r p o s e  ma c r o s
and d e t e r m i n e s  w h i c h  o n e s  h e  wa n t s  t o  u s e .  T h e  g u i d e  l i s t s
t h e  ma c r o s  i n  a  l i b r a r y  t h a t  h a v e  b e e n  b u i l t  b y  a l l  t h e
p rog rammers  wh o  w o r k  w i t h  Mr .  J o n e s .  T h e s e  ma c r o s  a r e  o n e s
t h a t  a r e  u s e d  f r e q u e n t l y  b y  t h e  p r o g r a mme r s ,  s u c h  a s ,  r e a d  a
c a r d  a n d  p r i n t  a  l i n e .

The f o l l o w i n g  l i s t i n g  d e mo n s t r a t e s  h o w t h i s  l i b r a r y  o f
mac ros  wa s  c r e a t e d .  I n  t h i s  c a s e  t h e  l i b r a r y  h a s  b e e n  named
SYSTM.

I /  J O B 0 0  J AN  0 0  0 0 . 2 3 5  I R S
/ /  D MP 0 0  J AN  0 0  0 0 . 2 3 5  I R S
COP L IE 0  S Y S T M  1 0
WILL R ESER VE A T  SC TR  AD D R  0 4 0 0
DMP FU N C TION  C OMPLETED
*MACRO U PD ATE

BUILD ,
S Y S T
m .
NAME L ABEL ,IN PU T .O U T PT 21 2 7  3 5ADD .D C BIN .

04C0 0005 DCBIN F o r m a t :  L A B E L  D C B I N  I NP UT , O UT P UT
x 0 0 0 0 1  LA B E L CALL D C B I N  T h i s  macro calls the DCBI N subrout ine which converts
X 0 0 0 0 2  D C  I N P U T  a  decimal value in 5 IBM card-coded characters and 1
x 0 0 0 0 3  D C  O U T P T

00004 * *  MACRO END c c  s i g n  character to a 1 6
-
b i t  b i n a r y  w o r d .

ADD .B IN D C .  2 1  2 7  3 5
Format:  L A B E L  B I N D C  I NP UT , O UT P UT
This macro calls the BI NDC subrout ine which converts
a 16-bit  binary number to its IBM card-coded decimal
equivalent .

04C0 0 0 1 9  BIN D C
X 0 0 0 0 1  L A B E L  C AL L  B I N D C
X 0 0 0 0 2  D C  I N P U T
X 0 0 0 0 3  D C  O U T P T

00004  * *  MACRO EN D  * *
NAME L ABEL ,C N TR L ,AR EA,MD C N T
ADO . L L I S T .

NAME L A B E L ,L IS T
ADD ,
R O
C R
O .

ADD ' P R I N T .

0400 0 0 2 0  L L I S T
x 0 0 0 0 1  L A B E L  D C  0
X 0 0 0 0 2  D C  0
X 0 0 0 0 3  B S S  4
x 0 0 0 0 4  D C  0
X 0 0 0 0 5  D C  C N T R L
X 0 0 0 0 6  D C  A R E A
X 0 0 0 0 7  A R E A  D C  W D C N T
X 0 0 0 0 8  B S S  W O C N T

00009  * .  MACRO EN D  * *

04C0 0 0 5 4  ROCRD
X 0 0 0 0 1  L A B E L  C AL L  C A R O M
X 0 0 0 0 2  D C  L I S T
X 0 0 0 0 3  L D  L  L I S T
X 0 0 0 0 4  B S C  L  c - 4 , 2

00005 * *  MACRO EN D  . *

0400 0 0 6 F  PR IN T
X 0 0 0 0 1  L A B E L  C AL L  P R N T N
X 0 0 0 0 2  D C  L I S T
x 0 0 0 0 3  L D  L  L I S T
X 0 0 0 0 4  B S C  L  0 - 4 , 2

00005 c c  MACRO EN D  * *
NAME L ABEL ,C N TR L ' IN PU T,OU TPT,C H R C T
ADD ,
H O
L P
R
,

0400 0 0 8 A  H OLPR
X 0 0 0 0 1  L A B E L  C AL L  I D L E R
X 0 0 0 0 2  D C  A
,X 0 0 0 0 3  D C  I N P U T
x 0 0 0 0 4  D C  O U T P T
X 0 0 0 0 5  D C  A . 4 . 1
X 0 0 0 0 6  m D x  c c 2
x 0 0 0 0 7  A
,  
D C  
C N
T R
L

X 0 0 0 0 8  D C  C H R C T
00009 c c  MACRO EN D  c c

NAME L ABEL ,C N T R L ,AR EA,L ABL I,L ABL 2

ADD . S L I S T .

ENDUP

0400 0 0 B6  S L I S T
X 0 0 0 0 1  L A B E L  D C  0
X 0 0 0 0 2  D C  0
X 0 0 0 0 3  B S S  4
x 0 0 0 0 4  D C  0
X 0 0 0 0 5  L A B L 1  D C  C N T R L
X 0 0 0 0 6  L A B L 2  D C  A R E A

00007 c c  MACRO EN D  c c
04C0 0 0 0 5  * *  L IBR AR Y EN D  c c
0000

UPDATE C OMPLETED

38 1 1 3 0 / 1 8 0 0  Ma c r o  A s s e mb l e r  P r o g r a mmi n g

21 2 7  3 5
Format:  L A B E L  L L I S T  CNT RL , A RE A , W DCNT
CNT RL = cont rol parameter
AREA = address of  the area to be worked upon
WDCNT = word count  of  the I /O area
This macro ( " long list ") generates a nine word I /O list
which may be used wit h the various MPX I /O
subrout ines.

21 2 7  3 5
Format: L A B E L  R D C R D  L I S T
LIST = address of  the associated 9-word I /O list
This macro,  used in conjunct ion wit h the LLI ST  macro
or the SLIST macro which is shown below,  calls the
CARDN subrout ine and also performs a busy test.

21 2 7  3 5
Format:  L A B E L  P R I N T  L I S T
LIST = address of  thd associated 9-word I /O list
This macro,  used in conjunct ion wit h the LLI ST  or
SLIST macro,  calls the PRNT N subrout ine and
performs a "busy" test.

21 2 7  3 5
Format: L A B E L  HO LPR CNT RL, I NPUT , O UT PT , CHRCT

CNT RL = 0 if  1053 code is desired; 1 if  1442 is desired
INPUT = address of  the area lobe  converted
OUTPT = address of  the area which will cont ain the

converted data
CH RCT = number of  characters lobe  converted
This macro calls the HO LPR subrout ine which converts
an area f rom IBM card code (Holler it h)  t o either
1443 or 1053 code.

21 2 7  3 5
Format:  L A B E L  SLI ST  CNT RL, A RE A , LA B LI , LA B L
2CNT RL -  cont rol parameter
AREA = address of  the area to be worked upon
LABI A = label (opt ional)  of  the cont rol parameter DC
LABL2 l a b e l  (opt ional)  of  the area parameter DC
This macro ("short  list ") is similar to the LLI ST  in that
a nine word I /O list  is generated.  I t  is dif f erent  in that
the word count  and I /O area are not  allocated and,  also,
that  labels,  if  desired,  may be placed on the cont rol and
area parameter DC statements. T he SLIST macro would
probably be used when it  is desired at various point s in
a program to modif y the cont rol and/ or area parameters.



• O FIL E 0  J O N E S  1 0
WILL R ESER VE A T  SC TR  AD D R  0 4 C A
OMP FU N C TION  C OMPLETED
*MACRO U PD ATE

BU ILD  .J O N ES.
NAME L ABEL ,FR OM,TO,C OU N T
ADD ' M O VE'

NAME L ABEL ,AB,H IT S.BAVG
ADD ' B A
,

ADD .C D EQ U '

NAME L ABEL ,T Ex T ,X
ADD ' M S G I .

He t h e n  d e t e r mi n e s  w h i c h  ma c r o s  f r o m  h i s  l i b r a r y ,  w h i c h  h e
has  named  JONES,  a r e  r e q u i r e d .  T h i s  l i b r a r y  c o n t a i n s  ma c r o s
t h a t  h e  h a s  w r i t t e n  b e c a u s e  h e  fi n d s  t h e m  u s e f u l  i n  h i s  j o b
o f  p r o v i d i n g  b a s e b a l l  s t a t i s t i c s .

The f o l l o w i n g  l i s t i n g  d e mo n s t r a t e s  h o w h i s  l i b r a r y  was
c r e a t e d .

04CA 0 0 0 5  MOVE
X 0 0 0 0 1  L O X  L I  FR OM
x 0 0 0 0 2  L O X  L 2  T O
x 0 0 0 0 3  L O X  3  COUNT
x 0 0 0 0 4  . A .  L O  1  0
X 0 0 0 0 5  S T O  2  0
X 0 0 0 0 6  m D x  I  1
X 0 0 0 0 7  m o x  2  I
x 0 0 0 0 8  m D x  3  - 1
X 0 0 0 0 9  M O x  ' A .

00010 * *  MACRO EN D  * *
NAME L ABEL ,X,C O U N T,L IST ,STO R E
ADO ' SU M .

04CA 0 0 3 4  s u m
X 0 0 0 0 1  L A B E L  L O X x  - C OU N T
X 0 0 0 0 2  S L A  1 6
x 0 0 0 0 3  B .  A  L X  L IST+ C O u N T
x 0 0 0 0 4  S T D  L  S T O R E
X 0 0 0 0 5  m D x  X  1
X 0 0 0 0 6  m D x  B .

00007 * *  MACRO EN D  * *

04CA 0 0 5 6  B A
X 0 0 0 0 1  L D  L  H I T S
X 0 0 0 0 2  M  0 '
X 0 0 0 0 3  0  L  A B
X 0 0 0 0 4  S T O  L  B A V G
x 0 0 0 0 5  m D x  4 . 1
X 0 0 0 0 6  0 '  D C  1 0 0 0

00007 * *  MACRO EN D  * *

04CA 0 1 3 5  MSG1
x 0 0 0 0 1  L A B E L  D C
x 0 0 0 0 2  ' y '  D m E s  x  T EXT
X 0 0 0 0 3  . Z .  B E S  0

00004 * *  MACRO EN D  * *
NAME L ABEL ,T Ex T 1 ,T EXT 2 ,X
ADD ' m s G 2 '

04Cri 0 0 0 E N 5 0 2
X 0 0 0 0 1  L A B E L  D C
X 0 0 0 0 2  . Y .  D M E S  x  T EXT 1
X 0 0 0 0 3  D M E S  X  T EXT 2
X 0 0 0 0 4  ' Z '  B E S  0

00005 4 . *  MACRO EN D  * *

21 2 7  3 5
Format:  L A B E L  M O V E  F RO M , T O , CO UNT
FROM = address of  the data to be t ransferred
TO = address at which the data will be t ransferred
CO UNT  = number of  words to be t ransferred
The MOVE macro transfers a block of  data f rom one
area t o another.

21 2 7  3 5
Format:  L A B E L  S U M  X , CO UNT , L I S T , S T O RE
X = index register to be used
CO UNT  = number of  words to add
LIST = address of  the first  word t o be added
STORE = address where the sum shall be placed
The SUM macro calculates the sum of  a block of
cont iguous words and places the result  int o a word
designated by a STORE parameter.

21 2 7  3 5
Format:  L A B E L  B A  A B , H I T S , B A V G
AB -  address of  the word which contains the number of

at-bats
HITS = address of  the word which contains the number

of  hits
BAVG = address where the bat t ing average shall be placed
The BA macro calculates a bat t ing average and places it
int o a word designated by the BAVG parameter.

04CA 0 0 7 6  C OED S
X 0 0 0 0 1  C C I  E Q U  L A B E L . I  2 1  2 7
x 0 0 0 0 2  C C 5  E O u  L A B E L . 5  F o r m a t :  L A B E L  C D E Q U
X 0 0 0 0 3  CCI O  E o u  L A B E L + 1 0  T h e  CDEOU macro generates a series of  EQU state-0 0 0 0 0 4  C C 1 5  E Q u  L A B E L + 1 5

ments t ailored for the processing of  data cards.X 0 0 0 0 5  C C 2 0  E O u  L A B E L . . . 2 0
X 0 0 0 0 6  CC25 I O U  L A B E L . . . 2 5  L A B E L  = address of  the word count  word which
X 0 0 0 0 7  CC30 EQ U L A 8 E L . 3 0  p r e c e d e s  the buf fer int o which a data
X 0 0 0 0 8  C C 3 5  E O u  L A B E L . . . 3 5  c a r d  w i l l  b e  r e a d
x 0 0 0 0 9  CC40 EQ U L A 8 E L . 4 0  S i n c e  EQU statements do not  increase the size
X 0 0 0 1 0  CC45 EO U L A B E L . . . 4 5  ( i n  words) of  a program,  it  is not  wasteful if  all of
X 0 0 0 1 1  C C 5 0  E Q u L A B E L + 5 0  t h e  labels generated by CDEQU are not  used.x 0 0 0 1 2  C C 5 5  E Q U  L A B E L . . . 5 5
X 0 0 0 1 3  C C 6 0  E Q U  L A B E L + 6 0
X 0 0 0 1 4  C C 6 5  E Q U  L A B E L + 6 5
X 0 0 0 1 5  C C 7 0  E Q U  L A B E L . 7 0
x 0 0 0 1 6  C C 7 5  E Q U  L A B E L . . . 7 5

00017 * .  MACRO EN D  * *
NAME L ABEL ,N u mBR ,BY,PR O D  2 1  2 7  3 5

ADD 'HEY.  F o r m a t :  L A B E L  M P Y  N U M B R , B Y , P R O D
04CA 00F 9 mPy N U M B R  = address of  one number to be mult iplied

X 0 0 0 0 1  LABEL LO L  NuMBR B Y  = second
- n u m b e r  ( n o t  a n  
a d d r e s s )  t o  
b e  m u l t i p l i e d

X 0 0 0 0 2  m  C '  P R O D  = address of  the word where the product  willx 0 0 0 0 3  S L T  1 6 be storedX 0 0 0 0 4  S T O  L  P R O D
x 0 0 0 0 5  m D x  * * I  T h e  MPY macro mult iplies two given numbers and
x 0 0 0 0 6  C '  D C  B Y  s t o r e s  the result  int o a word designated by the PROD

00007 * *  MACRO EN D  * *  p a r a m e t e r .
NAME L ABEL ,AB,H R ,R Su L T
ADO 'HRATE' 2 1  2 7  3 5

04CA 011A HRATE F o r m a t :  L A B E L  H R A T E  A B , HR, RS ULT
x 0 0 0 0 1  LA B E L LO L  A B  A B  = address of  the word which contains the number
x 0 0 0 0 2  R Y E  1 6  o f  a t
-
b a t s
x 0 0 0 0 3  S L A  1 6  H R  = address of  the word which contains the number
X 0 0 0 0 4  0  I .  H R  o f  h o m e
-
r u n s

X 0 0 0 0 5  S T O  L  R S U L T
RSULT  = address where the h o m e
-
r u n  r a t i o  w i l l  
b e

00006 • *  MACRO EN D  * *
stored

The HR ATE macro calculates a home-run rat io and
places the result  int o a word designated by the RSULT
parameter.

21 2 7  3 5
Format:  L A B E L  M S G 1  T E X T , X
T EXT  = text ,  using DMES syntax, of  the message
X = 0 if  1053 message, 1 if  1443 message
The MSG1 macro facilitates the pr int ing of  a message.
A word count  and DMES statement are generated.

21 2 7  3 5
Format :  L A B E L  M S G  2 T E X T 1 , T E X T 2 , X
The MS62 macro is the same as the MSG1 macro
except  that  t wo DMES statements (for longer mes-
sages) are generated.

Mac ro A s s e mb l e r  L a n g u a g e  3 9



NAME LA B ELeC H K .TSTC H .LOC
ADO .C H EC K .

NAME LA B EL.C H A R .W ITH .STA R T.C OU N T
ADO .SPR SS.

CONCAT • SYST M .

ENDUP

04C8 0 0 2 B  CHECK
X 0 0 0 0 1  L A B E L  1 0  L  C H K
X 0 0 0 0 2  E O R  A '
X 0 0 0 0 3  B S C  L  L O C O . -
3 0 0 0 0 4  M D X  * 4 1
X 0 0 0 0 5  A .  D C  T S T C H

00006  * *  MACRO EN D  * *

04CB 0 0 4 9  SPR SS
X 0 0 0 0 1  L A B E L  L O X I  COUNT
X 0 0 0 0 2  L A X  L 2  STA R T
X 0 0 0 0 3  A .  L O  2 0
X 0 0 0 0 4  B O B  B '
X 0 0 0 0 5  B S C  1  D . a
X 0 0 0 0 6  L A  C .
X 0 0 0 0 7  S T O  2 0
X 0 0 0 0 8  M D X  2 1
X 0 0 0 0 9  M O X  1  - 1
X 0 0 0 1 0  M O D  A .
X 0 0 0 1 1  M D X  D .
X 0 0 0 1 2  B .  D C  C H A R
X 0 0 0 1 3  C .  D C  W I T H
X 0 0 0 1 4  D .  E Q U

00015 * *  MACRO EN O  * *

21 2 7  3 5
Format:  L A B E L  C H E C K  CHK, T ST CH, LO C
CHK = address of  the word t o be checked
TSTCH -  value of  the word against  which the check

is made
LOC = "branch t o"  address for when the check shows

the words are equal.
The CHECK macro compares a word against  a test
character and branches to LO C if  the t wo words are

ident ical.

21 2 7  3 5
Format:  L A B E L  SPRSS CHAR, W I T H, ST ART , CO UNT
CHAR -  the value (character) t o be suppressed
WITH = t he value (character) t o replace the suppressed

character
START = address where suppression shall begin
COUNT = number of  cont iguous words to check f or

suppression
The SPRSS macro is used pr imar ily  t o suppress leading
zeros in a numeric field about  t o be print ed.  F or
example,  it  would facilit ate pr int ing 63 instead of
000063.

This allows Mr.  Jones to have all t he macros in his

04CB 0091 * *  LIBRARY END *4  l i b r a r y  available along wit h the system library.  SYSTM.
04C0

UPDATE C OMPLETED

Mr .  J one s  ha s  now  s e l e c t e d  a l l  t h e  macr os  h e  i s  go i ng  t o
use,  a n d  t h e  n e x t  s t e p  i s  f o r  hi m  t o  w r i t e  t h e  c odi ng.  T h e
f o l l ow i ng  i s  a  l i s t  o f  t h e  s our c e  c od i ng  Mr .  J one s  de c i de d
t o  us e .  N o t e  t h a t  he  c o u l d  ha v e  f u r t h e r  r e duc e d t h e  c od i ng
by u s i n g  mor e  compl ex  macr os .  ( I n  o r d e r  t o  a i d
unde r s t a ndi ng,  t h e  macr os  i n  t h i s  s a m pl e  a r e  n o t  compl ex ;
t he r e f or e ,  t h e  c od i ng  r e q u i r e d  b y  Mr .  J one s  i s  f a r  mor e
e x t e ns i v e  t h a n  w oul d b e  ne e de d i n  a c t u a l  a p p l i c a t i o n s . )

START PR IN T  P R L S T  P R I N T  F IR S T  L IN E  ( M ESS)
LOX L I  MES2  G E T  ADDRESS O F  5 E5 2
SIX L i  PR 0 0 0  S E T  U P I / O  A R EA  PARAMETER
PR IN T P R L S T  P R I N T  OU TPU T H EA D IN GS

READ L O X  I  8 0
STX L i  CDBUF
RUCK) C O L S T  R E A D  A  D A TA  CARD
CHECK C C I . / 4 2 2 0 , E N D
MOVE C C 2 5 , W K B U F 4 2 . 4
DCBIN W K B U FgA TB A T
MOVE C C 3 0 0 W K B U F
4
2 , 4
DCBIN W K B U F
g
S N G L S
MOVE C C 3 5
1
0 1 K B U F
4 2 , 4

DCBIN W K B U FgO B LES
MOVE C C 4 O
I
N K B U F .
2 . 4

DCBIN W K B U F .T R PL S
MOVE C C 4 5 . 1 4 K B U F 4 2 , 4
DCBIN W K B U F.H O MR S
SUM 1 . 4 1 S N G L S I t N I T S
BA A T B A T . H I T S . B T A V G
NRATE A T B A T ,N O MR S1 R A T IO
SPY O B L E S I 2 O B L E S
MPY T R P L S O I T R P L S
SPY N O M R S , 4 , N O M R S
SUM I
t
4
g
S N
G L
S I H
I T S

BA A T B A T . H I T S . S P C T
BINDC B TA VG I,W K B U F
MOVE W K B U F 4 .2 t C C 5 0 9 4
BINDC SPC T O 4 K B U F
MOVE W K B U F 4 2 . C C 5 5 1 4
BINDC R A T IO .W K B U F
MOVE W K B U F 4 2 4 C 6 0 . 4
SPRSS / 2 0 0 0 t 0 p C C 2 5 1 3
SPRSS / 2 0 0 0 7 0 . C C 3 0 0
SPRSS / 2 0 0 0 0 , C C 3 5 , 3
SPRSS / 2 0 0 0 t O t C C 4 0 1 3
SPRSS / 2 0 0 0 , 0 , C C 4 5 0
SPRSS / 2 0 0 0 0 f C C 5 0 1 1
SPRSS / 2 0 0 0 t 0 g C C 5 5 g 1
SPRSS / 2 0 0 0 0 0 C C 6 0 1 3
HOLPR I
I
C D B
U F 4
1 /
C D B
U F
4
1 / 8 0

LOX L i  CDBUF G E T  ADDRESS O F  CDBUF
IT S L I  P8 0 0 0  S E T  U P I / O  A R EA  PARAMETER
LOX I  4 0  P R I N T  WORD COUNT
IT S I  CDBUF S T O R E  PR IN T  WORD COUNT
PR IN T P R L S T  P R I N T  D A TA
BSC L  R E A D  B R  T O  PR OC ESS N EXT CARD

COLST L L I S T  / 1 0 0 0 4 D B U F . 8 0  GENERATE CARD I / O  L I S T
CDBUF CDEQU G E N E R A L  CARD EQU A TES
WKBUF D C  / 4 0 0 0

DC / 2 0 0 0
BSS 4  W O R K  A R EA  FOR  M E I N  SU ER

40 1 1 3 0 / 1 8 0 0  Ma c r o Assembl er  Pr ogr ammi ng



ATBAT D C  * - *  N U M B E R  D E AT - BAT S
SNGIS D C  . - .  N U M B E R  O F  SIN G L ES
D R IES D C  . - .  N U M B E R  O F  D OU BLES
TRPLS D C  . - .  N U M B E R  O F  T R IPL ES
HOMES D C  . - .  N U M B E R  O F  H OME R U N S
H ITS D C  * - *  N U M B E R  O F  I T S
BTAVG D C  . - .  B A T T I N G  AVER AGE
SPOT D C  0 - .  S L U G G I N G  PER C EN TAGE
R ATIO D C  * - .  H L 1 m E  R U N  R AT IO
PR IST S L I S T  / 2 1 0 1 ) , M E S 1 , , P R 0 0 0  PR IN T  I / O  L I S T
MESS M 5 G 1  ( * . E X E C U T E  SAMPL E PR O G R Am . . .E I .1
mES2 M S G 2  X  I N A m E . 2 1 S A B . 3 S 1 0
.
3 S 2 I I
I
3 S 3 8
.
3 S H R
.  J

( . 2 S B A V G . S S P C I
,
S H R R
.
E I , 1

MES3 M S G I  I *
4
. E N D  
O F  
J O B * *
* . E I ,
1

END L O X  L I  MES3  G E T  AD D R ESS O F  MES3
SIX L i  PR 0 0 0  S E T  U P I / O  AR EA PAR AMETER
PRINT P R L S T  P R I N T  EN D  O F  J O B MESSAGE
CALL E X I T  E N D  EXEC U TION
END S T A R T  E N D  O F ASSEMBL Y

30 0 4 0 C 2 2 5 5
I 0 1 C 7
I O I C E

1
4.

01 6 5 0 0 0 1 9 9 +
01 6 6 0 0 0 1 C 9 +
0 6 3 0 4
0 C 1 0 0 +88004
0 0 2 0 0 •
0 7 1 0 1 V.
0 7 2 0 1 •
0 7 3 F F •
0 7 0 F A •

1
30 0 4 0 C 2 2 5 5 +
1 0 1 C 7 V
1 O I C F •

/ /  ASH  SAMPL  0 0  J AN  0 0  0 0 . 2 6 7  H R S
*L I S T
*MAC118 J O N E 0

!START PR IN T  P R I S i T
0000 3 0  1 7 6 5 5 8 0 5  + S T A R T  C AL L  P R N I N
0002 I  0 1 0 6  •  D C  P R L S I
0003 0 1  C 4 0 0 0 1 0 6  •  1 0  1  P R I S T
0005 0 1  4 C 2 0 0 0 0 3  •  B S C  I  * - 4 , 2
0007 0 1  6 5 0 0 0 1 E0  L O X  L I  MES2  1
0009 0 1  6 0 0 0 0 1 0 E  S I X  1 1  PR O 0 0 . i

PR IN T P R I S T I
0008 3 0  1 7 6 5 5 8 0 5  •  C A L L  P R N I N
0000 I  0 1 0 6  +  D C  P R I S I
000E 0 1  C 4 0 0 0 1 0 6  +  1 0  1  P R L S T
0010 0 1  4 C 2 0 0 0 0 E +  B S C  1  * - 4 . 2
0012 0  6 1 5 0  B R A D  1 0 X  I  8 0
0013 0 1  6 0 0 0 0 1 7 6  S I X  1 1  C D BU F

1 R O C R O
0015 3 0  0 3 0 5 9 1 1 5  •  C A L L
0017 I  0 1 6 0  +  D C
0018 0 1  C 4 0 0 0 1 6 0  +
0018 0 1  4 C 2 0 0 0 1 8  +

1
0 0 IC  0 1  C 4 0 0 0 1 7 7  •
001E 0  F 0 0 3  +
0 0 IF  0 1  4 C I6 0 2 1 6
0021 0  7 0 0 1
0022 0  4 2 2 U

0023 0 1  6 5 0 0 0 1 8 F
0025 0 1  6 6 0 0 0 IC 9
0027 0  6 3 0 4
0028 0  C 1 0 0
0029 0  0 2 0 0
0028 0  7 1 0 1
0028 0  7 2 0 1
002C 0  7 3 F F
0020 0  7 0 F A

002E 3 0  0 4 0 C 2 2 5 5
0030 I  0 1 0 7
0031 1  0 1 C 0

Mr .  J o n e s  t h e n  s u b m i t t e d  t h e  c o d i n g  p u n c h e d  o n  c a r d s  t o  h i s
s y s t em o p e r a t o r  a n d  r e q u e s t e d  t h a t  t h e  j o b  b e  p e r f o r me d  a n d
a l i s t i n g  o f  t h e  o p e r a t i o n  s u p p l i e d .  T h e  f o l l o w i n g  l i s t i n g
shows  t h e  a s s e mb l y  a n d  e x e c u t i o n  o f  h i s  p r o g r a m.  ( T h e
e x p l a n a t i o n  o f  t h e  c o d i n g  i s  g i v e n  t o  t h e  s i d e  o f  t h e
l i s t i n g ;  t h e  ma c r o  i n s t r u c t i o n s  a r e  e n c l o s e d  i n  r e c t a n g l e s . )

10
BSC L
CHECK
10 1
EOR

• B S C  L
+ M D X
+A0001 D C

• L  X
+ L O X

LOX
+AA002 1 0
• S T O

mOX
+ M D X
• M D X
• M O X

DCBIN W K 8 U F , A I B A T 1
CALL
DC
DC

L i  C C 2 5
12 w KBU F+2

3 4
1 0
2 0
1 1
2 1
3 - 1

AA002

DCBIN
IMBU E
ATBAT

0032 0 1  6 5 0 0 0 1 9 4  ,  L O X  L I  C C 3 0
0034 0 1  6 6 0 0 0 IC 9  •  L O X  L 2  w KBU F+2
0036 0  6 3 0 4  L O X  3  4
0037 0  C 1 0 0  • A A 0 0 3  1 0  I  0
0038 0  0 2 0 0  S T O  2  0
0039 0  7 1 0 1  +  M O X  I  I
0034 0  7 2 0 1  •  M O X  2  1
0038 0  7 3 F F  +  m D X  3  - 1
003C 0  7 0 F A  •  M D X  A A 0 0 3

0030
DCBIN W KBU F ,SN G L S1
CALL D C B I N

003F
0040

DC W K B U F
DC S N G L S

0041 LOX L i  0 3
0043
0045
0046
0047
0048
0049
0048
004B

004C
004E
004F

LOX 1 2  W XBU F+2
LOX 3  4
10 I  0
STO 2  0
mDx I  1
mOx 2  1
mOx 3  - 1
mOX A A 0 0 4
DCBIN  W KBU F O BL ES1
C AIL  D C B I N
DC W K B U F
DC D B L E S

PRINT F IR S T  L IN E  ( M ESS)

GET AD D R ESS O F  MES2
SET U P  I / O  AR EA PAR AMETER
PRINT OU TPU T H EAD IN GS

CDLSTfl R E A D  A  D ATA C AR D
CAPON
C OLSI
C D LSI
. - 4 , 2
C C I, 4 2 2 0 , END1
CCI
80001
EN O,+-
.+ 1
/4 2 2 0
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assembly.

Print the line ••EXECUT E SAMPLE P R O G R A M .
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word count of the next line to be printed.

Print the second line: NAME, AB, 1B,  etc.
Assure that the word count preceding the card input
buffer is 80.  This is not necessary for the first card to
be read, but is necessary for the reading of all ensuing
cards since a 40 will be stored at CDBUF before
printing a data card.
Read a data card into CDBUF.
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( • = / 4220 i n I B M card code)an d brancht o E N D i f
n asterisk is found.

WKBUF and WKBUF-1-1 contain an IBM card code
(Hollerith) plus end zero rexpectively. T h e four
columns (25 through 28) for at-bats are moved into
the four-word buffer following WKBUF.

Converts the number of at-bets to a 16-bit binary value
and stores the result into location ATBAT.  (See the
1800 MPX Subroutine Library manual, Order Number
OC26-3724, for further information on DCBIN. )

Move end convert the four columns for singles (30
through 33) end store the resu l t into location SNOLS.

Move and convert the four columns for doubles (35
through 38) and store the result into location DOLES.
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MOVE
LOX L I
LOX L 2
LOX 3
10 I
STO 2

u f

1
0050 01 6 5 0 0 0 1 9 E .
0052 01 6 6 0 0 0 1 0 9
0054 0 6304 +
0055 0 0100 +33005
0056 0 0200
0057 0 7101
0058 0 7201 +
0059 0 73FF +
0053 0 70FA +

0058 30 040C 2255 .
0050 I 0107 +
005E 1 0100 .

005F 01 650001A3 .
0061 01 6 6 0 0 0 IC 9 •
0063 0 6304 •
0064 0 C100 +AA006
0065 0 0200 +
0066 0 7101 +
0067 0 7201 +
0068 0 73FF +
0069 0 70FA +

1
0063 30 040C 2255 +
0060 1 0107 +
0060 1 0101 +

I006E 0 6 IFC +
006F 0 1010 .
0070 01 8 5 0 0 0 1 0 2 .8 0 0 0 7
0072 01 0 4 0 0 0 1 0 2 +
0074 0 7101 •
0075 0 70FA +

0076 01 C 4000102 +
0078 0 A005 +
0079 01 AC0001C0 .
0078 01 0 4 0 0 0 1 0 3 +
0070 0 7001 +
007E 0 03E8 +00008

1
007F 01 C40001C0 +
0081 0 1800 +
0082 0 1010 +
0083 01 AC 000101 +
0085 01 0 4 0 0 0 1 0 5 +

I
0087 01 C40001CF +
0089 0 A004 +
008A 0 1090 +
0088 01 040001C F +
0080 0 7001 +
008E 0 0002 +00009

1
008F 01 C 4000100 +
0091 0 3004 +
0092 0 1090 +
0093 01 04000100 +
0095 0 7001 +
0096 0 0003 •C 0010

1
0097 01 C4000101 +
0099 0 A004 •
0093 0 1090 .
0098 01 04000101 +
0090 0 7001 .
009E 0 0004 +C0011

I
009F 0 61FC +
00A0 0 1010 •
0031 01 85000102 +80012
0083 01 0 4 0 0 0 1 0 2 •
00A5 0 7101 +
0036 0 70FA +1
00A7 01 C 4000102 +
0039 0 A005 +
00AA 01 AC0001C0 +
00AC 01 0 4 0 0 0 1 0 4 +
008E 0 7001 .
00AF 0 03E8 .0 0 0 1 3

1
0080 30 0 2 2 5 5 1 0 3 +
0082 I 0103 +
0083 1 01C7 +

I
0084 01 650001C 9 +
0086 01 66000188 .
0088 0 6304 .
0089 0 0100 +88014
0088 0 0200 .
0088 0 7101 +
0080 0 7201 .
0080 0 -

O
F
F

+
008E 0 70FA •

1
008F 30 02255103 +
00C1 1 0104 .
00C2 1 01C7 .1
0003 01 6 5 0 0 0 I0 9 +
0005 01 66000130
0007 0 6304
0008 0 £100 .AA0 1 5
0009 0 0200
00CA 0 7101
00CB 0 7201
00CC 0 73FF +
00CD 0 70FA •

DCBIN W K B U F , T R P L S 1
CALL O C R  IN
DC 8 K B U F
DC T R P L S

LOX L 2  WKBU F+2
LOX 3  4
LD 1  0
STO 2  0
MOX 1  1
MDX 2  I
MDX 3  - 1
NOX 3 3 0 0 6
DCBIN W KBU F ,H O MR S1
CALL D C B 1 N
DC W K B U F
DC H O M R S
SUM 1 , 4 , S N G L S , H I T S 1
LOX I  - 4
SLA 1 6
A L I  SN GL S+4
STO 1  H I T S
MDX I  I
MOX 8 0 0 0 7
BA A T B A T , H I T S , B T A V G 1
LD L  H I T S
M 0 0 0 0 8
D L  A T B A T
SIX L  B T A V G
MDX * + 1
DC 1 0 0 0
/IR ATE A T B A T , M O M R S , R A T I M
10 L  A T B A T
RTE 1 6
SLA 1 6
D L  H O MR S
$TO I  R A T I O
MPY D B L E S , 2 , D B L E S
10 L  D B L E S
M C 0 0 0 9
S O  1 6
STO L  D B L E S
MDX * + I
DC 2  - -
MPY T R P 1 S O , T R P I S
10 I  T R P L S
M 0 0 0 1 0
SIT  1 6
STO L  T R P L S
MOX * + I
DC 3
MPY H 0 M R S . 4 , H O W O r
10 I  H O MR S
M C 0 0 1 1
SIT  1 6
S IX  L  H O MR S
MDX * + 1
DC 4  - -
SUM 1 , 4 , S N G L S , H I T S 1
LOX I  - 4
SLA 1 6
A L i  SN G IS+ 4
SIX  L  H I T S
MOX I  1
MOX 8 0 0 1 2
BA A T B A T , H 1 T S , S P C T
10 L  H I T S
M 0 0 0 1 3
0 L  A T B A T
$TO L  S P C T
MDX * + 1
DC 1 0 0 0
BINOC BT AVG ,W KBU F 1
CALL B I N D C
DC B T A V G
DC W K B U F
MOVE W K B U F + 2  C C 5 0 ,4 1
LOX L i  W KBU F+2
-LOX L 2  C O5 0
LOX 3  4
10 1  0
STO 2  0
MOX I  1
MDX 2  1
MOX 3  - 1
MOX 3 3 0 1 4  - -
BINDC S P C T , W K B U F 1
CALL B I N D C
DC S P C T
CC W K B U F
MOVE W K B U F + 2 , C C 5 5 , 4 1

MDX
MOX
M0x
MOX

LOX
LOX
LOX
10
STO
MOX
MOX
MDX
MDX

1
2
3

C C 40,WKBU F+2,41
£040
8KBUF+2
4
0
0
1
1
- 1
88005

L i  W KBU F+2
L2 C C 5 5

3 4
1 0
2 0
1 1
2 1
3 - 1

AA015

42 1 1 3 0 / 1 8 0 0  Ma c r o Assembl er  Pr ogr ammi ng

Move and convert  the f our columns for t riples (40
t hrough 43) and store the result  int o locat ion TRPLS.

Move and convert  the f our columns for homers (45
t hrough 48) and store the result  int o locat ion ROMPS.
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locat ion BI AVG .

m p u t e t hehome- runr a t ioands t oret h e result
"
i
.
'
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.

In preparing for the slugging percentage calculat ion,
m ul t ip ly DB LE S b y 2 a n d st oret he result i n loc at ion
DBLES.

Mult iply  TRPLS by 3 and store the result  in TRPLS.

Mult iply  HO MRS by 4 and store the result  in HOMRS.
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int o locat ion SPCT.

Convert  the 16-bit  binary value for BTAVG (bat t ing
average) t o its IBM card-coded equivalent .  St ore the
6-word result  int o locat ion WKBUF.  (See 1800 MPX
Subrout ine Library manual,  Order Number GC26-37241.

Move 4 words beginning at WKBUF+ 2 to words 50-53
of  the card buf fer.  T his  puts the bat t ing average int o
the card buf f er which will soon be converted t o 1443
code and printed.
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6-58 of  the card buf fer.



0137 0  6 1 0 1
0138 0 1  6 6 0 0 0 1 A0
0 I3 A 0  C 2 0 0
0138 0  1 0 0 8
0 I3C  0 1  4 C 2 0 0 1 4 6
013E 0  C 0 0 6
0131 0  0 2 0 0
0140  0  7 2 0 1
0141 0  7 1 F F
0142 0  7 0 1 7
0143 0  7 0 0 2
0144 0  2 0 0 0
0145 0  0 0 0 0
0146

1 ,C 0 BU F+1 ,C 0 B0 F+1 ,8 0

nvert the 80-word buffer CDBUF to 1443 printerr:ALe.HOLPR
A0025
COBUF+1
CDBUF+I
A0025+1
• +2

80 —
L i  C D BU F G E T  AD D R ESS OF C D BU F l e t the print I/O area parameter to point to CDBUF
L i  P8 0 0 0  S E T  U P I / 0  AR EA PAR AMETER which is from where the next line will be printed.

1 4 0  P R I N T
I C D BU F S T O R E

WORD
PRINT

COUNT
WORD COUNT Also set CDBUF to 40 (print word count).

PRLST P R I N T DATA
PRNTN
PRLST Print a line of data.

I  P R L S T
* - 4
t
Z

Branch to process next card.L R E A D  B R  T O PROCESS N EXT C A
/1000 ,C OBU F,801GEN ER ATE CARD I / O  L I S T
0
0
4 Generate an I10 list design t o  read a card. Also,ed
0
/1 0 0 0
CDBUF

create a word count and an area into which the card
maybe read.

80
80

0146 0
0147 0 1
0149 0
014A 0
0148 0 1
0140 0
0141 0
014F 0
0150 0
0151 0
0152 0
0153 0
0154 0
0155

0155
0157
0158
0159
0 I5 A
0 I5 B
015C
0150
0151
0160
0162
0163

0164
0166
0167
0169
0168

30

01
01
01

0160 0
0161 0
016F
0173 0
0174 0
0175 1
0176 0
0177

0177
0178
0180
0185
018A
018F
0194
0199
0198
01A3
01A8
0 1 0
0182
0167
OIBC
O IC I
01C7 0
0118 0
0119
OICO 0
OIC E 0
OICF 0
0100 0
O ID I 0
0102 0
0103 0
0104 0
0105 0

0106 0
0107 0
0108
010C 0
0100 0
OID E 1

O W F O
01E0
0 1 E0

6103
66000182
1200
1008
41200155
1006
0200
7201
7 IFF
70F7
7002
2000
0000

30 0 8 5 9 3 5 0 9
I  0 1 5 1
1 0 1 7 7
I 0 1 7 7
1 0 1 5 0
O 7 0 0 2
O 0 0 0 1
O 0 0 5 0
01 6 5 0 0 0 1 7 6
01 6 0 0 0 0 1 0 E
O 6 1 2 8
O 6 9 1 2

17655805
0106
14000106
4C200167
41000012

0000
0000
0004
0000
1000
0176
0050
0050

A000
2000
0004
0000
0000
0000
0000
0000
0000
0000
0000
0000

0000
0000
0004
0000
2100
0101

0000
0 0 IA
0000

OIED 0  0 0 1 1
OIEE 0 0 2 F
0205 0 0 0 F
0200 0 0 0 0

+
+
+A0023

+

+
+80023
+C0023
+00023

LOX 1  3
LOX 1 2  C C 6 0

+A0024 L O  2  0
• E O R  8 0 0 2 4
+ B S C  L  0 0 0 2 4 , Z
• L O  C 0 0 2 4

STO 2 0
+ B O X  2  I
• M O X  I  - 1
• M D X  A 0 0 2 4
• B O X  0 0 0 2 4
+B0024 D C  / 2 0 0 0
•C 0024  D C  0
+00024  EQU

l
•

+A0025

HOLPR
CALL
DC
DC
DC
DC
MOO
DC
DC
LOX
SIX
LOX
STX
PR IN T

• C A L L
• D C
• I D
• B S C

BSC
CDLST I L I S T

• C D IST D C
+ D C
+ B S S
• D C
•  D C
+ D C
•CDBUF D C

BSS

+CC1
•CC5
+CCIO
+CC15
+CC20
+CC25
+CC30
+CC35
+CC40
•CC45
+CC50
+CC55
+CC60
+CC65
+CC70
•CC75

WKBUF

ATBAT
SNGLS
DEL ES
TRPLS
HOMRS
HI TS
BTAVG
SPCT
R ATIO

LOX 1  1
LOX 1 2  1 1 5 5
ID  2 0
ROB 8 0 0 2 3
BSC L  0 0 0 2 3 , Z
ID  C 0 0 2 3
STO 2 0
BOX 2  1
MDX I  - 1
BOX A 0 0 2 3
MDX 0 0 0 2 3
DC / 2 0 0 0
DC 0
IOU

EQU
EQU
EQU
IOU
EQU
EQU
EQU
EQU
EOU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
DC
DC
BSS
DC
DC
DC
DC
DC
DC
DC
DC
DC

COBUF+1
COBUF+5
COBUF+10
CDBUF+I5
COBUF+20
CDOUF+25
COBUF+30
COBUF+35
COBUF+40
CDBUF+45
COBUF+50
COBUF+55
COBUF+60
COBUF+65
COBUF+70
COBUF+75
/A0 0 0
/2 0 0 0
4
* - *
4 - 4
4 - 4
4 - 4
4 - *

4 - *
4 - *
4 - 4

GENERAL C AR D  EQU ATES

WORK AR EA FOR  D C BIN  5 0 8 8
NUMBER O F AT - BAT S
NUMBER O F  SIN G L ES
NUMBER O F  D OU BLES
NUMBER O F  T R IPL ES
NUMBER O F  HOME R U N S
NUMBER O F  H I T S
BATTIN G AVER AGE
SLUGGING PERCENTAGE
HOME RUN R AT IO

I P R I S T  S L I S T  / 2 1 0 0 , M E S 1 , , P R 0 0 0  PR IN T  I / O  L I S T (
• PR IST D C  0
+ D C  0
+ B S S  4
+ D C  0
*

l M E S 2  1  12 X  (
2
N
I
A : E
.
2 1 S
A I I .
3 5 1
B .
3 5 2
B .
3 S 3
B .
3 S
H R .  
1

( . 2 5 B A V G .S S P C T .S H R R
.
E 1 ,1

•PR 000  D C  M E S I  —
I MESA M S G 1  f . . E X E C U T E  SAMPL E PR O G R AM..( E1 ,1 j
•MES1 D C  A Z 0 2 6 - A T 0 2 6
• AV0 2 6  O BES I  * * EXEC U T E SAMPL E PR O G R AM...E
+A1026  BES 0

+MES2 D C  A Z 0 2 7 - A Y 0 2 7
• AY0 2 7  ON ES I  N AM E.2 1 SA8 .3 5 IB.3 5 2 8 .3 5 3 B.3 SH R
.+ D B E S  I  .2 S8 AVG .SSPC T .SH R R
.
E
+61027 B E S  0  - -

Suppress the first character in the slugging percentage
field if it is a zero.

Suppress the first character in the home-run ratio field.

Generate a list of equates designed for data card
handling.

Word area for DCBIN and BINDC manipulations.

General work area.

—
Generate an I/O list for printing which contains the
desired control parameter and an area parameter
pointing to the first printed line. Place a label on the
area parameter word as it will be changed during
execution.

e n e r a t e thewordcountandmessageofthefirstline
to be printed.

[
Generatethewordcountandmessageofthesecondline to be printed.
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00CE 3 0  0 2 2 5 5 1 0 3  .
0000 1  0 1 0 5
0001 I  0 1 C 7

0 6 1 0 3 LOX 1 3
01 6 6 0 0 0 1 9 E + LOX L2 CC40
0 C 2 0 0 +40020 10 2 0
0 F O O B + EOR 80020
01 4 C 2 0 0 1 1 9 + BSC L 0 0 0 2 0 ,Z
0 C 0 0 6 + LD C0020
0 0 2 0 0 • STO 2 0
0 7 2 0 1 + MOX 2 1
0 7 I F F + MDX I -1
0 7 0 1 7 + MOO 40020
0 7 0 0 2 + MOX 00020
0 2 0 0 0 +80020 DC /2 0 0 0
0 0 0 0 0 +C0020 DC 0

+00020 E00 *
I SPRSS /2 0 0 0 ,0 ,C C 4 5 ,3  1

0 6 1 0 3 + LOX I 3
01 6 6 0 0 0 1 4 3 + LOX L2 C545
0 C 2 0 0 +40021 CD 2 0
0 F 0 0 8 + EOR d0021
01 4 C 2 0 0 1 2 8 + BSC L 0 0 0 2 1 ,2
0 C 0 0 6 + LO C0021
0 0 2 0 0 + STO 2 0
0 7 2 0 1 + MOO 2 1
0 7 I F F + MOX 1 -1
0 7 0 F 7 + MOX 40021
0 7 0 0 2 + MDX 00021
0 2 0 0 0 +80021 DC /2 0 0 0
0 0 0 0 0 +C0021 DC 0

+00021 EOU * - -
I SPRSS /2 0 0 0 ,0 fC C 5 0 t1  I

0 6 1 0 1 + LOX 1 1
01 6 6 1 ) 0 0 1 4 8 + LOX L2 CC50
0 C 2 0 0 +40022 LO 2 0
0 F 0 0 8 + EOR 80022
01 4 C 2 0 0 1 3 7 + BSC L 0 0 0 2 2 ,2
0 C 0 0 6 + LO C0022
0 0 2 0 0 STO 2 0
0 7 2 0 1 + MOX 2 I
0 7 1 F F + MOX 1 - 1
0 7 0 F 7 + MOX 40022
0 7 0 0 2 + MOO 00022
0 2 0 0 0 +80022 DC /2 0 0 0
0 0 0 0 0 +C0022 DC 0

+00022 EOU *

BINDC
CALL
DC
DC

R ATIO,W K80F1
RINDC
RATIO
WKBUF

MOVE W K 8 U F + 2 , C C 6 0 , 4 1
0002 0 1  6 5 0 0 0 IC 9  +  L O X  L i  WK81J8+2
0004 0 1  660001E12  +  L O X  L 2  C C 6 0
0006 0  6 3 0 4  +  L O X  3  4
0007 0  C 1 0 0  + 4 4 0 1 6  L O  I  0
0008 0  0 2 0 0  +  S T O  2  0
0009 0  7 1 0 1  +  M O X  1  I
0004 0  7 2 0 1  +  M O X  2  I
0008 0  7 3 F F  +  M D X  3  - 1
OODC 0  7 0 F A  +  M O O  4 A 0 1 6

I S P R S S  / 2 0 0 0 , 0 , C C 2 5 , 3 1
0000 0  6 1 0 3  +  L O X  1  3
OODE 0 1  6 6 0 0 0 I8 F  +  L O X  L 2  C C 2 5
00E0 0  C 2 0 0  + 4 0 0 1 7  L O  2  0
00E1 0  F 0 0 6  +  E O R  8 0 0 1 7
00E2 0 1  4 C 2 0 0 0 EC  •  B S C  L  0 0 0 1 7 , 2
00E4 0  C 0 0 6  +  L O  C 0 0 1 7
00E5 0  0 2 0 0  +  S T O  2  0
0066 0  7 2 0 1  +  M D X  2  1
00E7 0  7 1 F F  +  M O O  1  - 1
00E8 U  7 0 F 7  +  M O X  4 0 0 1 7
00E9 0  7 0 0 2  +  M D X  0 0 0 1 7
00E4 0  2 0 0 0  + 8 0 0 1 7  D C  / 2 0 0 0
00E8 0  0 0 0 0  + C 0 0 1 7  D C  0
00EC + 0 0 0 1 7  EQU  .  —

I S P R S S  / 2 0 0 0 , 0 , C C 3 0 , 3 1
00EC 0  6 1 0 3  +  L O X
00E1) 0 1  6 6 0 0 0 1 9 4  +  L O X  L 2  C C 3 0
00EF 0  C 2 0 0  + 4 0 0 1 8  L O  2  0
00F0 U  1 0 0 8  +  E O R  8 0 0 1 8
0 0 FI 0 1  4 C 2 0 0 0 F8  +  B S C  L  0 0 0 1 8 , Z
00F3 0  C 0 0 6  +  L 0  C 0 0 1 8
00F4 0  0 2 0 0  +  S T O  2  0
0085 0  7 2 0 1  . . .  M O O  2  I
00F6 0  7 I F F  +  M O X  1  - 1
00F7 0  7 0 F 7  +  M D X  4 0 0 1 8
0018 0  7 0 0 2  +  M O X  0 0 0 1 8
00F9 0  2 0 0 0  + 8 0 0 1 8  D C  / 2 0 0 0
00FA 0  0 0 0 0  + C 0 0 1 8  D C  0
00FB + 0 0 0 I 8  E 0 0

I S P R S S  / 2 0 0 0 , 0 , C C 3 5 , 3  1
00FB 0  6 1 0 3  +  L O X  1  3
00FC 0 1  6 6 0 0 0 1 9 9  +  L O X  1 2  C C 3 5
00FE 0  C 2 0 0  + 4 0 0 1 9  L O  2  0
OOFF 0  F 0 0 8  F O R  8 0 0 1 9
0100 0 1  4 C 2 0 0 1 0 A +  B S C  L  0 0 0 1 9 , 2
0102 0  C 0 0 6  L O  C 0 0 1 9
0103 0  0 2 0 0  S T O  2  0
0104 0  7 2 0 1  M O O  2  1
0105 0  7 I F F  M O O  I  - 1
0106 0  7 0 F 7  M O O  4 0 0 1 9
0107 0  7 0 0 2  +  M D X  0 0 0 1 9
0108 0  2 0 0 0  • 8 0 0 1 9  D C  / 2 0 0 0
0109 0  0 0 0 0  + C 0 0 1 9  D C  0
0104 + 0 0 0 1 9  E 0 0

1

0101)
0108
0100
010E
010F
0111
0112
0113
0114
0115
0116
0117
0118
0119

0119
011A
011C
0110
011E
0120
0121
0122
0123
0124
0125
0126
0127
0128

0128
0129
0128
0 I2C
0120
012F
0130
0131
0132
0133
0134
0135
0136
0137

44 1 1 3 0 / 1 8 0 0  Ma c r o Assembl er  Pr ogr ammi ng

Convert  and move the home-run rat io to columns
60-63 of  the card buf fer.

Suppress leading zeros to f acilit ate an easy-to-read
pr int out  by replacing all leading zeros ( / 2000 in card
code) wit h blanks (0 in card code).  D o  this for the
at-bat field.

Suppressleadingzerosi n t h e singlesfield.

Suppress leading zeros in the doubles field.

Suppress leading zeros in the t riples field.

Suppress leading zeros in the home-runs field.
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s incebat t ingaveragesar ealwayswr it t enw i t h 3 digit s .
(The first  character will always be zero.)



SAMPL
DMP FU N C TION  COMPLETED
/ /  XED  SAMPL  L  0 0  J AN  0 0  0 0 .3 8 7  H AS
vCCEND

/ /  XEO  SAMPL
vCCEND

1 ME5 3 MSGI (vvvEND O F J O B * * *  E I , 1  1

0200 0  0 0 0 8
0208 0 0 1 0

ov ES3
+Ay 028
+42028

DC
OMES 1
BES

TOM BAIR D 0048 0003 0009 0026

0216 0 0 0 0 OF

Eu BAT T L ES 0 1 3 2 0027 0 0 1 7 0000 0002

GET AD D R ESS
SET U P I / O  AR EA
PRINT EN D  O F J O B _rh an g e the print I /O  area parameter to point to theword count of the next line to be printed.

mAMIE BEAR D  0 6 1 4 0113 0006 0007 0004

PRNTN

AL BER GLU N D  0 5 9 9 0173 0021 0003 0 0 0 9

line.
0210 0 1  C 4 0 0 0 1 0 6 +

ED C AMPBEL L  0 0 3 2 0011 0000 0001 0000

+ BSC L
CALL

v - 4 ,2

J IM C R OSSL EY 0 5 3 5 0 1 5 6 0 0 0 9 0000 0002

END START END O F  ASSEMBL Y

KEv E GABBER T 0 5 8 7 0169 0003 0001 0010

STEVE GR AH AM 0 6 0 2 0183 0011 0003 0017
W AR TS GR OVE 0 6 4 9 0233 0025 0001 0032
DUN H AD ER LE 0 4 9 2 0138 0006 0002 0007 These are the data cards that Mr. Jones was given.
BuRT H AN N Ay  0 5 4 5 0 1 7 6 0007 0002 0005
w i L L IE HATHORN 0 5 8 4 0 1 7 8 0008 0007 0009
BIL L  H O  0 6 1 4 0111 0013 0000 0000
RUN H OLMES 0 4 7 6 0 1 3 8 0008 0000 0 0 1 4
MIL T KH OOBYAR IAN  0 6 2 3 0178 0012 0004 0006
GENE L EST ER  0 3 6 9 0003 0001 0000 0000
MAR ILYN  mAR PL ES 0 0 6 2 0017 0004 0000 0001
BOB M AY 0 5 4 2 0155 0006 0001 0002
TOM PIER C E 0 2 0 7 0054 0002 0001 0000
RALPH P IP IT O N E  0 6 1 3 0 1 6 9 0011 0004 0003
MAR ILYN  TAGH ON  0 6 1 2 0193 0009 0005 0006
ROBERT TAR BU TTON  0 5 7 5 0 1 6 9 0002 0000 0012
REND O F  D AT A C AR D S

vvEXECUTE SAMPL E PROGRAmv v
NAME A B 18 28 38 HR B A R E  SPC T HRR
TOM BAIR D  6 4 2 48 3 9 26 1 3 3  2 8 8 24
ED BATTL ES 1 3 2 27 17 0 2 3 4 8  5 2 2 66
mAmIE BEAR D  6 1 4 113 6 7 4 2 1 1  2 6 3 153
AL BERGLUND 5 9 9 173 21 3 9 3 4 3  4 3 4 66
ED C AmPBELL  3 2 11 0 I 0 3 7 5  4 3 7 0
J IM C R OSSLEY 5 3 5 156 9 0 2 3 1 2  3 4 0 267
KEvE G ABBER T 5 8 7 169 3 1 10 3 1 1  3 7 1 58
STEv E GRAHAM 6 0 2 183 11 3 17 3 5 5  4 6 8 35
mORRIS GROVE 6 4 9 233 25 1 32 4 4 8  6 3 7 20
DON H AD ER LE 4 9 2 138 6 2 7 3 1 0  3 7 3 70
BURT HANNAy  5 4 5 176 7 2 5 3 4 8  3 9 6 109
w i L L IE HATHORN 5 8 4 178 8 7 9 3 4 5  4 2 9 64
BIL L  H O  6 1 4 I I I 13 0 0 2 0 1  2 2 3 0
RON H OLmES 4 7 6 138 8 0 14 3 3 6  4 4 1 34
miL T KH OD By AR IAN  6 2 3 178 12 4 6 3 2 1  3 8 2 103
GENE L ESTER  3 6 9 3 I 0 0 0 1 0  0 1 3 0
MARILYN mAR PL ES 6 2 17 4 0 1 3 5 4  4 6 7 62
BOB MAY 5 4 2 155 6 1 2 3 0 2  3 2 8 271
Tom PIER C E 2 0 7 54 2 1 0 2 7 5  2 9 4 0
RALPH PIPIT U N E 6 1 3 169 11 4 3 3 0 5  3 5 0 204
MARILYN TAGHON 6 1 2 193 9 5 6 3 4 8  4 0 8 102

vvvEND O F  J O B . 0 6 4 2
ROBERT TAR BO TO N  5 7 5 169 2 0 12 3 1 8  3 8 4 47

1 ME5 3 MSGI (vvvEND O F J O B * * *  E I , 1  1

0200 0  0 0 0 8
0208 0 0 1 0

ov ES3
+Ay 028
+42028

DC
OMES 1
BES

vvvEND O F
0
J O B v v v
1 ) 2 0 2 8
-
A v o n  
E

)
ren erate the word count and message of the last lineto be printed.

0216 0 0 0 0 OF
I EN D LOX L I MES31 mES3

PARAMETER
MESSAGE

0216 0 1  6 5 0 0 0 2 0 0
0218 0 1  6 0 0 0 0 1 0 E

GET AD D R ESS
SET U P I / O  AR EA
PRINT EN D  O F J O B _rh an g e the print I /O  area parameter to point to theword count of the next line to be printed.SIX L I

PRINT
PR000
PRLST

021A 3 0  1 7 6 5 5 8 0 5 + CALL PRNTN

0 2 IC  I  0 1 0 6 + DC PRLST line.
0210 0 1  C 4 0 0 0 1 0 6 + LD L PRLST Print the last
0 2 IF  0 1  4 C 2 0 0 2 1 0
0221 3 0  0 5 9 C 9 8 C 0

+ BSC L
CALL

v - 4 ,2 Terminate execution.
EXIT END EXEC U T Io N 3

0224 0 0 0 0 END START END O F  ASSEMBL Y

000 ER R OR 'S)  AN D 000 W AR N IN G( S)  I N ABOVE ASSEM BL Y.

mpx , BU IL D  SAmp L

CORE L O AD  M A P
TYPE N AME A R G 1  A R G 2

vCDw T ABL E 8 0 0 2  0 0 1 2
v F lo  T ABL E 8 0 1 4  0 0 I E
vCNT T ABL E 8 0 3 2  0 0 0 4
MAIN SAmPL  8 0 3 6
CLNT SAmPL  8 0 3 4
CALL CARON 8 2 5 4
CALL D C BIN  8 3 E4
CALL BIN D C  8 4 4 6
CALL H OLPR  8 4 9 A
CALL P R I  8 5 7 0
CORE 8 5 B C  7 A 4 4
mPx , SAMPL  L D  X 0

From t h i s  e x a m pl e  y ou s hou l d  r e a l i z e  how t h e  us e  o f  macr os
w i t h m e a ni ngf ul  names h e l p e d  Mr .  J one s  a nd  h i s  f e l l o w
wor ker s make e f fi c i e n t  u s e  o f  t h e i r  sys tem.  S i m i l a r l y ,  y o u
can de s i gn  y our  macr os a n d  l i b r a r i e s  t o  a i d  y our  pr ogr ammer s
and o t h e r s  who must  w or k  w i t h  t h e  pr ogr ammer s.
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Initializing Disk Space

reserve
space

The Macro Update Program

The Ma c r o Upda t e  Pr ogr am (MUP) a s s i s t s  y ou  i n  m a i nt a i n i ng
macro l i b r a r i e s .  I t  pe r f or m s  t h e  f o l l o w i n g  f unc t i ons :

• I n i t i a l i z e s  d i s k  s pa c e  f o r  macr o l i b r a r i e s .

• A d d s  macr os  t o  l i b r a r i e s .

• D e l e t e s  macr os f r om  l i b r a r i e s  a nd  r e c l a i m s  t h e  s pa c e  t h e y
oc c upi e d.

• J o i n s  macr o l i b r a r i e s ,  p h y s i c a l l y  o r  l o g i c a l l y .

• Re na m e s  macr os .

• O b t a i n s  a  l i s t i n g  o f  t h e  c ont e n t s  o f  macr o l i b r a r i e s  b y
macro name o r  by  macr o name a nd s t a t e m e nt .

• I n s e r t s  o r  de l e t e s  s t a t e m e nt ( s )  w i t h i n  a  macr o.

• P r o v i d e s  ma c r o  d e fi n i t i o n  s o u r c e  s t a t e me n t s  o n  c a r d s .

To c a l l  t h e  Ma c r o Upda t e  Pr ogr am,  y o u  must  fi r s t  l o a d  t h e
Di sk  U t i l i t y  Pr ogr am ( f o r  DM2) o r  t h e  Di s k  Management
Pr ogr am ( f o r  MPX) i n t o  m a i n s t or a ge .  A f t e r  i t  ha s  be e n
l oa de d,  y o u  us e  a n  *MACRO UPDATE c o n t r o l  s t a t e m e nt  t o  c a l l
MuP. F o l l o w i n g  t h i s  s t a t e m e nt ,  y o u  s houl d us e  MUP c o n t r o l

Wing s t a t e m e n t s  t o  i n d i c a t e  t h e  f u n c t i o n s  y o u  wa n t  t o  p e r f o r m .
MUP T h e  f u n c t i o n  fi e l d  m us t  b e g i n  i n  c ol um n one ,  a n d  a t  l e a s t

one b l a n k  i s  r e qu i r e d  t o  s e pa r a t e  i t  f r om  t h e  ope r a nd fi e l d .
I f  y ou  l e a v e  t h e  fi r s t  c o l um n b l a nk ,  t h e  s t a t e m e nt  w i l l  be

field i g n o r e d .  I f  y o u  w a nt  t o  s p e c i f y  mor e t h a n  one  ope r a nd,  y o u
sped- m u s t  s e pa r a t e  t h e  ope r a nds  b y  commas a nd l e a v e  n o  bl a nk s
fications w i t h i n  o r  be t w e e n them.  A n y  unus e d col umns i n  MUP c o n t r o l

s ta tements  a r e  r e s e r v e d f o r  s y s t e m  us e .  W i t h  t h e  e x c e p t i o n
o f  t h e  NAME f u n c t i o n  ( de s c r i be d  l a t e r  i n  t h i s  c h a p t e r ) ,
c ont r o l  s t a t e m e nt  c o n t i n u a t i o n  i s  n o t  a l l ow e d i n  MUP.

Note  t h a t  onc e  a  Ma c r o Upda t e  f u n c t i o n  ha s  be e n s t a r t e d ,  i t
s houl d n o t  b e  a bor t e d ,  be c a us e  a n  i nc om pl e t e d m o d i fi c a t i o n
may c a us e  t h e  l i b r a r y  t o  b e  unus a bl e .

A l l  s p e c i a l  c ha r a c t e r s  us e d  i n  t h e  Ma c r o Upda t e  Pr ogr am m us t
confor m t o  t h e  c ha r a c t e r  c ode  summar i es a s  l i s t e d  i n  t h e
1130 As s e m bl e r  Language  m a nua l ,  O r de r  Number  GC26-5927 ,  o r
t he  1 8 0 0  Assembl e r  La ngua ge  manua l ,  O r de r  Number  GC26-5882 .

Be f or e  i n i t i a l i z i n g  d i s k  s pa c e ,  y o u  must  r e s e r v e  a  d a t a  fi l e
t o  s e r v e  a s  y our  macr o l i b r a r y .  T h i s  c a n  be  a c c om pl i s he d b y
means o f  a n  * DFI LE  s t a t e m e nt  o r  a n  *STOREDATA s t a t e m e nt .
For  a  d e t a i l e d  d e s c r i p t i o n  o f  * DFI LE  a nd *STOREDATA,  s e e  t h e
Programming a nd O pe r a t or ' s  G ui de  ( f o r  DM2) ,  O r de r  Number
GC26-3717,  o r  t h e  Pr ogr ammer 's  G ui de  ( f o r  MPX) ,  O r de r  Number
GC26-3720.
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BUILD
format

1-10 11-20

21-30

21-30 31-40

1121314151617181910
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Specifying the Macro Library

LIB
format

1

1

To i n i t i a l i z e  d i s k  s p a c e  f o r  a  ma c r o  l i b r a r y ,  y o u  mu s t  u s e  a
BUI LD s t a t e me n t .  T h e  l i b r a r y  name i n  t h e  B UI L D s t a t e me n t
mus t  b e  t h e  s ame a s  t h e  o n e  d e fi n e d  i n  t h e  * DFI L E  o r
*STOREDATA s t a t e me n t .  A f t e r  y o u  h a v e  named  a  l i b r a r y ,  y o u
mus t  u s e  t h a t  l i b r a r y ' s  name i n  a l l  L I B ,  B UI L D,  J O I N,  o r
CONCAT s t a t e me n t s  ( d e s c r i b e d  l a t e r )  t h a t  r e f e r  t o  t h a t
l i b r a r y .  Y o u  mu s t  i n i t i a l i z e  d i s k  s p a c e  b e f o r e  r e q u e s t i n g
t h e  Ma c r o  A s s e mb l e r  o r  t h e  Ma c r o  Up d a t e  P r o g r a m t o  o p e r a t e
on a  s p e c i fi c  l i b r a r y .  T h e  f o r m a t  o f  a  B UI L D s t a t e me n t  i s
as  f o l l o w s :

LNAME i s  t h e  name o f  t h e  ma c r o  l i b r a r y  t h a t  wa s  r e s e r v e d  b y
t h e  * DFI L E  o r  *STOREDATA s t a t e me n t  ( d i s c u s s e d  a b o v e ) .  L N A M E
i s  a  1 - 5  c h a r a c t e r  name f o r  t h e  ma c r o  l i b r a r y .  T h e
a p o s t r o p h e s  a r e  d e l i m i t e r s  a n d ,  a s  s u c h ,  a r e  r e q u i r e d  b y  MUP
f o r  t h e  names  o f  a l l  ma c r o s  a n d  l i b r a r i e s .  Y o u  c a n  u s e
a l p h a b e t i c  c h a r a c t e r s  A - Z  a n d  t h e  c h a r a c t e r s  0 - 9 ,  # ,  @,  a n d
$ w i t h i n  y o u r  l i b r a r y  name.  T h e  d i g i t s  0 - 9  may  n o t  b e  u s e d
as  t h e  fi r s t  c h a r a c t e r .  A  l i b r a r y  name i s  c o n s i d e r e d  a
s y mbo l ,  a n d  t h e r e f o r e ,  i t  mu s t  c o n f o r m t o  t h e  r u l e s  f o r
s y mbo ls  a s  s t a t e d  i n  t h e  A s s e mb l e r  L a n g u a g e  ma n u a l ,  O r d e r
Number GC26-5927  ( f o r  t h e  1 1 3 0 )  o r  O r d e r  Nu mb e r  GC26-5882
( f o r  t h e  1 8 0 0 ) .  I f  LNAME a p p l i e s  t o  a  p r e v i o u s l y
i n i t i a l i z e d  l i b r a r y  c o n t a i n i n g  ma c r o s ,  t h e  f u n c t i o n  p u r g e s
t h e  l i b r a r y  a n d  r e i n i t i a l i z e s  i t .

To s p e c i f y  t h e  ma c r o  l i b r a r y  t o  b e  o p e r a t e d  o n ,  y o u  u s e  t h e
L I B  s t a t e me n t .  T h e  f o r m a t  o f  a  L I B  s t a t e m e n t  i s  a s  f o l l o w s :

LNAME ( d i s c u s s e d  a b o v e )  i s  t h e  name f o r  t h e  ma c r o  l i b r a r y .

Joining Macro Libraries Physically

I f  y o u  wa n t  t o  p h y s i c a l l y  j o i n  a  ma c r o  l i b r a r y  t o  t h e  e n d  o f
t h e  l i b r a r y  s p e c i fi e d  i n  t h e  l a s t  BUI LD o r  L I B  s t a t e me n t ,
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use JOIN

1-10 11-20 21-30 31-40
1121314151617181910 1121314151617181910 1121314151617181910 1121314151617181910 1121314
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t 1 . 1 1 1 1 1  t i t  I I I .  •  I  i t  i t  i t  •  l i l t  I I I I I I I I I I,111,C

i l l I l i t  I t  t i l t  i i i i t i t i l l i t i l l i t i t t i l i t l i t i t  I I

format 1

2

3

Thes e s t a t e me n t s  c a u s e  t h e  c o n t e n t s  o f  LI 1306 t o  b e  a d d e d
contents ( p h y s i c a l l y  c o p i e d )  t o  t h e  e n d  o f  t h e  c o n t e n t s  o f  L I 1305.
unchanged T h i s  d o e s  n o t  c h a n g e  t h e  c o n t e n t s  o f  l i b r a r y  L I B 0 6 .

I f  t h e  fi r s t  l i b r a r y  c a n n o t  ac c ommodat e t h e  l i b r a r y  b e i n g
j o i n e d  t o  i t ,  t h e  J O I N o p e r a t i o n  i s  s u p p r e s s e d .  N e i t h e r

notes l i b r a r y  i s  c h a n g e d  a n d  p r o c e s s i n g  c o n t i n u e s  w i t h  t h e  n e x t
L I B  o r  B UI L D s t a t e me n t .  I f  y o u  s p e c i f y  a  n e w l i b r a r y  na me
i n  a  B UI L D a n d  t h e n  j o i n  a n  e x i s t i n g  l i b r a r y  t o  i t ,  y o u
p h y s i c a l l y  c o p y  t h e  e x i s t i n g  l i b r a r y .

Joining Macro Libraries Logically

use CONCAT

purpose

format

multiple
concaten-
ation

y ou u s e  a  J O I N s t a t e me n t .  F o r  e x a mp l e ,  i f  y o u  wa n t e d  t o
p h y s i c a l l y  j o i n  L I B 0 6  t o  L I B 0 5 ,  y o u  w o u l d  u s e  t h e  f o l l o w i n g
s t a t e me n t s .

I f  y o u  wa n t  t o  l o g i c a l l y  j o i n  a  ma c r o  l i b r a r y  t o  t h e  l i b r a r y
s p e c i fi e d  i n  t h e  l a s t  B UI L D o r  L I B  s t a t e me n t ,  y o u  u s e  a
CONCAT s t a t e me n t .  T h i s  s t a t e m e n t  a l l o w s  y o u  t o  m a i n t a i n
i n d i v i d u a l  l i b r a r i e s ,  a n d  t h e n  u n i t e  t h e m f o r  a s s e mb l y
p u r p o s e s  w i t h o u t  u s i n g  a d d i t i o n a l  d i s k  s p a c e .

Fo r  e x a mp l e ,  i f  y o u  wa n t e d  t o  l o g i c a l l y  j o i n  L I B 2 2  t o  L I B 1 5 ,
y ou  w o u l d  u s e  t h e  f o l l o w i n g  s t a t e me n t s .

1

2

3

Thes e s t a t e me n t s  c a u s e  b o t h  l i b r a r i e s  t o  b e  a v a i l a b l e  f o r
as s emb ly  p u r p o s e s  whe n  L I B 1 5  i s  r e f e r e n c e d  b y  t h e  Ma c r o
A s s e mb l e r .  H o w e v e r ,  i n  a n y  Ma c r o  Up d a t e  P r o g r a m o p e r a t i o n ,
o n l y  t h e  l i b r a r y  named o n  t h e  l a s t  L I B  o r  B UI L D s t a t e m e n t  i s
o p e r a t e d  u p o n .

I t  i s  p o s s i b l e  t o  c o n c a t e n a t e  a  m u l t i p l i c i t y  o f  l i b r a r i e s ,
so t h a t  s e v e r a l  l i b r a r i e s  may  b e  a v a i l a b l e  t o  t h e  Ma c r o
A s s e mb l e r  e v e n  t h o u g h  t h e  a s s e mb l y  r e f e r e n c e s  o n l y  o n e .  Y o u

The Ma c r o  Up d a t e  P r o g r a m 4 9



disconnect

I -
1
0  
I  
1
-
2
0

2 1
-
3 0

3 1
-
4 0

11213141516171819d I 121314151617181910 I 12131A151617181910 I [213141516[7181910 1121314

L I B  1  L I B 1 5 '  t  I  11111111  I u t u u t t  , . 1 - ,
CONCAT % 0 '- . T h . .  , ,  i i i  t  t i l l , , „ 1 „ , -  t i l t , - , 1 , • ,
, , , u , „ • • •  -  i i i  t  i i .  t i l t  t i i  l i t  t  l i t  t i l , ,

1-10 1 1-202 1 - 3 0 31-40
1121314151617181910 1

1
2
1
3
1
4
1
5
1
6
1
7
1
8
1
9
1
0
1
1
1
2
1
3
1
4
1
5
1
6
1
7
1
8
1
9
1
0

1121314151617181910 1121314
L,I,B ' , „ , „C,O,S 'COSTS'    I

l l -
1 , ,
i t i
i i  
i
l  
'
t
i
l
t
,
.

UP .
0
, A .
T  
i f  
•  
:  
.
7
-  
• A
I
X .
E ,
S .
'  
•  
,  
i
•
,  
•  
,  
-  
,  
•  
.  
.  
.  
,  
•  
•  
,  
I  
•  
i  
,

t t . l  t u t l 4 - , „ 1 - 1 1  1 . 1 . 1 1

i u

, , , , L . , - , , , , , , t i t

format

use
UPDATE

woul d pe r f or m  t h i s  m u l t i p l e  c onc a t e na t i on  by  c onc a t e na t i ng
l i b r a r y  B  t o  l i b r a r y  A,  l i b r a r y  C t o  B ,  l i b r a r y  D t o  C,
l i b r a r y  E  t o  D,  a n d  s o  o n  u n t i l  a l l  t h e  l i b r a r i e s  t h a t  y ou
wanted wer e  l i n k e d  t o g e t h e r .  Y o u  c a n c onc a t e na t e  o n l y  one
l i b r a r y  t o  a ny  o t h e r  l i b r a r y ,  b u t  y ou c a n c onc a t e na t e  u p  t o
a t o t a l  o f  1 6  l i b r a r i e s ,  m a k i ng a  t o t a l  o f  u p  t o  1 7
a v a i l a b l e  f o r  assembl y  pur pos e s .  I f  t h e  Ma c r o Assembl er
does n o t  fi n d  a  macr o a nd ha s  s e a r c he d t h r o u g h  1 7  l i b r a r i e s ,
t he  s t a t e m e nt  c o n t a i n i n g  t h e  name o f  t h e  macr o w i l l  b e
fla gge d  a s  a n  o p  c ode  v i o l a t i o n  a nd t h e  a s s e m bl y  w i l lc ont i nue .

I f  y ou  w a nt  t o  d i s c onnne c t  a  l i b r a r y  t h a t  ha s  be e n
c onc a t e na t e d t o  a no t he r  l i b r a r y ,  y o u  c a n us e  t h e  f o l l o w i n gs t a t e m e nt s .

1

2

3

Updating a Macro in a Library

The CONCAT s t a t e m e nt  w oul d c a us e  t h e  l i b r a r y  ( L I B2 2 )  t h a t
has be e n  c onc a t e na t e d t o  l i b r a r y  LI B1 5  t o  b e  di s c onne c t e d.
The phy s i c a l  c o n t e n t s  o f  t h e  l i b r a r i e s  r e m a i n unchanged.

I f  y o u  w a nt  t o  a l t e r  a  macr o t h a t  ha s  be e n s t o r e d  i n  t h e
l i b r a r y  s p e c i fi e d  i n  t h e  l a s t  BUI LD o r  L I B  s t a t e m e nt ,  y o u
s pe c i f y  t h a t  macr o w i t h  t h e  UPDATE f u n c t i o n .  A n  exampl e  o f
s pe c i f y i ng  t h e  macr o TAXES m i ght  b e  a s  f o l l o w s .

1

2

3

The UPDATE s t a t e m e nt  i s  nor m a l l y  f o l l o w e d  by  a n  I NSERT o r
DELETE s t a t e m e nt .  D e s c r i p t i o n s  o f  t h e s e  t w o  s t a t e m e nt s  a r e
di s c us s e d unde r  " I n s e r t i n g  S t a t e m e nt s  i n  a  Ma c r o" a nd
° De l e t i ng  S t a t e m e nt s  Fr om  a  Ma c r o. °
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Renaming a Macro in a Library
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I f  y ou  w a nt  t o  r ename a  macr o i n  a  l i b r a r y ,  y o u  us e  t h e
use R E N A M E  s t a t e m e nt .  O n c e  y o u  ha v e  r enamed a  macr o,  t h e
RENAME o r i g i n a l  name i s  l o s t ,  a n d  t h e  macr o c a n  be  r e f e r e nc e d o n l y

by i t s  ne w  name.  T h e  f o r m a t  f o r  t h e  RENAME s t a t e m e nt  i s  a s
f ol l ow s :

format

NAME
format

2

Thi s  s t a t e m e nt  w oul d c a us e  t h e  macr o BOLTS t o  be  r enamed
RI VET.  B O L T S  r e pr e s e nt s  t h e  name o f  t h e  c u r r e n t  macr o;  i t
must b e  e nc l os e d i n  a pos t r ophe s  a nd  s e pa r a t e d f r om  t h e  ne w
name b y  a  comma.  R I V E T  r e pr e s e nt s  t h e  new name f o r  t h e
macr o.  T h e  macr o must  now  b e  r e f e r e nc e d b y  t h i s  ne w  name.
BOLTS c a n  now  be  us e d a s  a  name f o r  a no t he r  macr o.  T h e
RENAME s t a t e m e nt  may be  f o l l o w e d  b y  I NSERT o r  DELETE
s t a t e m e nt s .

Defining a Macro During a Macro Update Run

You c a n  d e fi n e  a  macr o d u r i n g  a  macr o upda t e  r u n  by  u s i n g
e s s e n t i a l l y  t h e  same m e t hod y ou us e  d u r i n g  a n  assembl y .  T h e
di f f e r e nc e s  a r e  t h a t  y ou  d o n ' t  us e  MAC o r  SMAC a nd MEND
s t a t e m e nt s ,  a n d  y ou d o n ' t  us e  a  d e fi n i t i o n  p r o t o t y p e
s t a t e m e nt .  I n s t e a d ,  y o u  us e  a  NAME s t a t e m e nt  t o  name t h e
par ameter s  t o  b e  us e d i n  a  s ubs e que nt  d e fi n i t i o n  a n d  a n  ADD
s t a t e m e nt  t o  name t h e  macr o ( d i s c us s e d be l ow ) .  T h e  f o r m a t
o f  t h e  NAME s t a t e m e nt  i s  a s  f o l l o w s :

2

P1 i s  t h e  symbol  f o r  pa r a m e t e r  1 ,  P 2  i s  t h e  symbol  f o r
par ameter  2 ,  a n d  s o  on.

Note  t h a t  pa r a m e t e r  1  i s  t h e  pa r a m e t e r  us e d i n  t h e  l a b e l
fi e l d  o f  t h e  macr o c a l l .  P a r a m e t e r  2  w oul d be  t h e  fi r s t
par ameter  i n  t h e  ope r a nd fi e l d .  I f  y ou  ne e d mor e t h a n  one
r e c or d f o r  a l l  y our  pa r a m e t e r s  ( l i m i t e d  t o  2 0  p o s s i b l e ) ,  u s e
as many NAME r e c or ds  a s  ne e de d i m m e di a t e l y  f o l l o w i n g  t h e
fi r s t ,  a n d  c on t i nue  t h e  pa r a m e t e r s  o n  t he s e  r e c or ds .  I n
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then ADD
statement
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format

such a  c a s e ,  a  comma m us t  n o t  f o l l o w  t h e  l a s t  pa r a m e t e r  o n
each r e c or d.

I f  y o u r  NAME s t a t e m e nt  doe s  n o t  ha v e  s u f fi c i e n t  pa r a m e t e r
names f o r  t h e  pa r a m e t e r s  i n  t h e  macr o be i ng  pr oc e s s e d,  o n e
o f  t h e  f o l l o w i n g  w i l l  oc c ur .

• O n  i n p u t ,  t h e  a d d i t i o n a l  pa r a m e t e r s  w i l l  b e  assumed t o  b e
s t a nda r d Macr o Assembl er  v a r i a b l e s  i n s t e a d  o f  macr o
par ameter s .

• O n  o u t p u t ,  t h e  o p e r a t i o n  w i l l  b e  a b o r t e d  a nd  a  D117  e r r o r
message p r i n t e d .  T h i s  a l s o  oc c ur s  i f  a  pa r a m e t e r  t h a t  i s
used i n  t h e  f or m a t  o r  t a g  fi e l d s  i s  g i v e n  a  name t h a t  i s
gr e a t e r  t h a n  one  c ha r a c t e r .

• O n  l i s t i n g ,  e x t r a  pa r a m e t e r s  w i l l  b e  r e p l a c e d  b y  / /  N
wher e N  i s  t h e  number  ( 1 - 2 0 )  o f  t h e  pa r a m e t e r .  A  D117
e r r or  message w i l l  b e  p r i n t e d .  N o t e  t h a t  t h e  pa r a m e t e r
number  may be  t r u n c a t e d  i f  i t  e x c e e ds  t h e  fi e l d  l e n g t h .

The names s p e c i fi e d  i n  t h e  NAME s t a t e m e nt  a r e  us e d i n  a l l
subsequent  ope r a t i ons  u n t i l  t h e  n e x t  L I B  o r  BUI LD s t a t e m e nt
i s  e nc ount e r e d o r  a no t he r  NAME s t a t e m e nt  i s  r e a d .

ADD STATEMENT

A f t e r  t h e  NAME s t a t e m e nt ,  y o u  us e  t h e  ADD s t a t e m e nt .  T h e
ADD s t a t e m e nt  a dds  t h e  macr o t o  t h e  l i b r a r y  s p e c i fi e d  i n  t h e
l a s t  L I B  o r  BUI LD.  T h e  ADD s t a t e m e nt  i n  c o n j u n c t i o n  w i t h
t he  NAME s t a t e m e nt  pe r f or m s  t h e  same f u n c t i o n  a s  t h e
d e fi n i t i o n  p r o t o t y p e  s t a t e m e nt  o f  t h e  Ma c r o Assembl er
d e fi n i t i o n .  T h e  f o r m a t  o f  t h e  ADD s t a t e m e nt  i s  a s  f o l l o w s :

2

Thi s  s t a t e m e nt  c a us e s  t h e  macr o PARTS t o  b e  a dde d t o  t h e  e n d
of  t h e  macr o l i b r a r y  s p e c i fi e d  i n  t h e  l a s t  BUI LD o r  L I B
s t a t e m e nt .

Fol l ow i ng t h e  ADD s t a t e m e nt ,  y o u  p l a c e  t h e
assembl e r - l anguage  s our c e  s t a t e m e nt s  t h a t  y ou w a nt  t o
i nc l ude  i n  t h e  d e fi n i t i o n .  T h e  macr o b e i n g  t h u s  d e fi n e d  b y
t he  ADD f u n c t i o n  i s  t e r m i na t e d  b y  t h e  oc c ur r e nc e  o f  a  MUP
c ont r o l  s t a t e m e nt .  A n  exampl e  o f  how  t o  d e fi n e  a  macr o
dur i ng a  macr o upda t e  r u n  i s  a s  f o l l o w s :
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room

use PURGE

format

1
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3

4

5

6

8

I f  t h e r e  i s  n o t  s u f fi c i e n t  s p a c e  i n  t h e  l i b r a r y  t o
ac c ommodat e t h e  ma c r o  y o u  wa n t  t o  s t o r e ,  t h e  ma c r o  i s  n o t
added.  P r o c e s s i n g  c o n t i n u e s  w i t h  t h e  n e x t  L I B  o r  B UI L D
s t a t e me n t ;  t h e  l i b r a r y  i s  n o t  c h a n g e d  b y  t h i s  o c c u r r e n c e .

I f  y o u  d e fi n e  a n o t h e r  ma c r o  w i t h i n  a  ma c r o  d e fi n i t i o n ,  t h e n
t h e  MAC o r  SMAC a n d  MEND s t a t e me n t s  o f  t h e  n e s t e d  ma c r o  a r e
i n c l u d e d  i n  t h e  d e fi n i t i o n  o f  t h e  o u t e r  ma c r o .  T h u s ,  i f  a
mac ro i s  d e fi n e d  w i t h  a n  ADD s t a t e me n t  a n d  i t s  s o u r c e
s t a t e me n t s  i n c l u d e  a  MAC o r  SMAC a n d  MEND s t a t e me n t ,  t h e n
e v e r y  t i m e  i t  i s  c a l l e d  i n  a n  a s s e mb l y ,  a  ma c r o  d e fi n i t i o n
i s  g e n e r a t e d .

The d e fi n i t i o n  p r o t o t y p e  s t a t e me n t  c a n n o t  b e  u s e d  i n  a  ma c r o
d e fi n e d  b y  t h e  ADD f u n c t i o n  e x c e p t  i n  c o n j u n c t i o n  w i t h  a  MAC
o r  SMAC s t a t e me n t .  I f  o n e  i s  p r e s e n t ,  n o  e r r o r  i s
d i a g n o s e d .  N o t e  a l s o  t h a t  ma c r o  s o u r c e  s t a t e me n t s  s t o r e d
d u r i n g  a  MUP r u n  a r e  n o t  d i a g n o s e d  f o r  e r r o r s .

Deleting a Macro From a Library

I f  y o u  wa n t  t o  d e l e t e  a  ma c r o  f r o m  t h e  l i b r a r y  named i n  t h e
l a s t  L I B  o r  B UI L D s t a t e me n t ,  y o u  u s e  a  PURGE s t a t e me n t .
Th i s  f u n c t i o n  d e l e t e s  t h e  ma c r o  t h a t  i s  s p e c i fi e d ,  a n d
a u t o m a t i c a l l y  r e c l a i m s  t h e  s p a c e  i t  o c c u p i e d .  T h e  f o r m a t  o f
a PURGE s t a t e me n t  i s  a s  f o l l o w s :

1

2
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Th i s  s t a t e me n t  c a u s e s  t h e  ma c r o  WAGES t o  b e  d e l e t e d  f r o m  t h e
l i b r a r y  named i n  t h e  l a s t  L I B  o r  B UI L D s t a t e me n t  a n d
r e c l a i ms  t h e  s p a c e  WAGES o c c u p i e d .

The Ma c r o  Up d a t e  P r o g r a m PURGE s t a t e me n t  s h o u l d  n o t  b e
c o n f u s e d  w i t h  t h e  Ma c r o  A s s e mb l e r  PURG s t a t e me n t .  T h e  Ma c r o
A s s e mb l e r  PURG s t a t e me n t  d o e s  n o t  a u t o m a t i c a l l y  r e c l a i m  t h e
s pac e o c c u p i e d  b y  t h e  ma c r o  named i n  t h a t  s t a t e me n t .

PURGE I n s t e a d ,  t h e  s p a c e  i s  r e c l a i m e d  b y  r u n n i n g  t h e  Ma c r o  Up d a t e
vs. PURG P r o g r a m .  A n y  ma c r o  u p d a t e  r u n  a f f e c t i n g  a  p a r t i c u l a r

l i b r a r y  w i l l  r e c l a i m  t h e  s p a c e  o c c u p i e d  b y  a  ma c r o  d e l e t e d
f r o m t h a t  l i b r a r y  w i t h  t h e  Ma c r o  A s s e mb l e r  PURG s t a t e me n t .
The PURG a n d  PURGE s t a t e me n t s  c a u s e  o p e r a t i o n s  t o  o c c u r  i n
r e g a r d  t o  t h e  s p e c i fi c  l i b r a r y  named i n  t h e  l a s t  L I B ,  B UI L D,
o r  * MACLI B s t a t e me n t .  T h e y  d o  n o t  a f f e c t  a n y  o t h e r  l i b r a r y .

1-10 I 1-20 21-30 31-40
I 12 i314151617i8i910 1121314151617181910 1121314151617181910 11121314151617181910 I 121314
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Punching Source Statements

use OUTPUT

format

use INSERT

I f  y o u  wa n t  t o  p u n c h  t h e  s o u r c e  s t a t e me n t s  o f  a  s p e c i fi e d
mac ro  d e fi n i t i o n ,  y o u  c a n  u s e  t h e  OUTPUT s t a t e me n t .  T h i s
s t a t e me n t  mu s t  h a v e  b e e n  p r e c e d e d  b y  a  NAME s t a t e me n t .
B l a n k  c a r d s  mu s t  b e  a v a i l a b l e  f o r  p u n c h i n g  a s  s o o n  a s  t h e
OUTPUT s t a t e me n t  i s  r e a d .

Care  s h o u l d  b e  t a k e n  i n  p r e p a r i n g  t h e  NAME s t a t e me n t  s i n c e
t h e  OUTPUT f u n c t i o n  w i l l  b e  a b o r t e d  i f  a  p a r a me t e r  i s
d e fi n e d  i n c o r r e c t l y  o r  i s  l e f t  u n d e fi n e d  ( s e e  NAME s t a t e me n t
d e s c r i b e d  p r e v i o u s l y ) .  T h e  d e fi n i t i o n  t o  b e  p u n c h e d  mu s t  b e
p a r t  o f  t h e  l i b r a r y  s p e c i fi e d  i n  t h e  l a s t  L I B  o r  BUI LD
s t a t e me n t .  T h e  f o r m a t  o f  t h e  OUTPUT s t a t e me n t  i s  a s
f o l l o w s :

2

SALES i s  t h e  name o f  t h e  ma c r o  d e fi n i t i o n  t o  b e  p u n c h e d .
Th i s  s t a t e me n t  a l s o  c a u s e s  a n  ADD ' S A L E S '  s t a t e m e n t  t o  b e
punc hed p r i o r  t o  t h e  s o u r c e  s t a t e me n t  t o  f a c i l i t a t e  l o a d i n g
o f  t h e  d e fi n i t i o n  a t  a  l a t e r  t i m e .  T h e  s o u r c e  s t a t e me n t s  w i l l
c o n t a i n  a n  i d e n t i fi c a t i o n  ( fi r s t  t h r e e  c h a r a c t e r s  o f  t h e  ma c r o
name) a n d  a  s e q u e n c e  n u mb e r  i n  c o l u mn s  7 3 - 8 0 .

Inserting a Statement in a Macro

I f  y o u  wa n t  t o  i n s e r t  a d d i t i o n a l  ma c r o  d e fi n i t i o n  s o u r c e
s t a t e me n t s  i n t o  a  ma c r o ,  y o u  c a n  u s e  t h e  I NSERT s t a t e me n t .
Th i s  s t a t e me n t  mu s t  b e  p r e c e d e d  b y  a  RENAME o r  UPDATE
s t a t e me n t  a n d  a  NAME s t a t e me n t  ( d i s c u s s e d  p r e v i o u s l y )  t h a t
s p e c i fi e s  t h e  ma c r o  t o  b e  m o d i fi e d  a n d  i t s  p a r a me t e r s ,  a n d
i t  mu s t  b e  f o l l o w e d  b y  t h e  s o u r c e  s t a t e me n t s  t o  b e  i n s e r t e d .
The f o r m a t  o f  a n  I NSERT s t a t e me n t  i s  a s  f o l l o w s :
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format
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notes

2

format

NNNNN i s  a  d e c i m a l  i n t e g e r  (max imum o f  3 2 7 6 7 )  u p  t o  fi v e
d i g i t s  l o n g .  I t  r e f e r e n c e s  a  ma c r o  d e fi n i t i o n  s o u r c e
s t a t e me n t  s equenc e  n u mb e r .  T h e  s o u r c e  s t a t e me n t s  a r e
i n s e r t e d  a f t e r  NNNNN;  s o ,  i f  y o u  wa n t  t h e  s t a t e me n t s
i n s e r t e d  b e f o r e  a n y  o t h e r  s t a t e me n t s  i n  t h a t  ma c r o ,  y o u  mu s t
s p e c i f y  NNNNN a s  z e r o .

Whenev er MUP o r  t h e  Ma c r o  A s s e mb l e r  p r i n t s  ma c r o  d e fi n i t i o n
s o u r c e  s t a t e me n t s ,  fi v e - d i g i t  d e c i m a l  s e q u e n c e  n u mb e r s  a r e
p r i n t e d  t o  t h e  l e f t  o f  e a c h  s t a t e me n t .  T h e s e  s e q u e n c e
numbers  a r e  r e f e r e n c e d  b y  I NSERT a n d  DELETE s t a t e me n t s .  A n y
s t a t e me n t s  i n s e r t e d  i n t o  a  l i b r a r y  b y  t h e  ADD,  I NS E RT,  o r
DELETE ( d e s c r i b e d  i n  t h e  n e x t  s e c t i o n )  f u n c t i o n  a r e  fl a g g e d
w i t h  a n  X  wh e n  t h e  d e fi n i t i o n  i s  p r i n t e d .  M a c r o  d e fi n i t i o n
s ou rc e  s t a t e me n t s  a r e  a u t o m a t i c a l l y  s e q u e n c e d  when  t h e  ADD
f u n c t i o n  i s  u s e d ,  a n d  r e s e q u e n c e d  wh e n  t h e  I NSERT o r  DELETE
f u n c t i o n s  a r e  u s e d .

You c a n  i n s e r t  o n l y  a s  man y  s t a t e me n t s  a s  t h e  l i b r a r y  h a s
room f o r .  I n  o t h e r  wo r d s ,  i f  y o u  h a v e  2 5  s t a t e me n t s  t o  a d d
t o  a  ma c r o ,  a n d  t h e r e  i s  e n o u g h  s p a c e  t o  ac c ommodat e  o n l y  1 5
o f  t h o s e  s t a t e me n t s ,  t h o s e  fi f t e e n  s t a t e m e n t s  w i l l  b e  a d d e d .
A D103  L I BRARY OVERFLOW mes s age w i l l  b e  p r i n t e d ;  p r o c e s s i n g
w i l l  c o n t i n u e  w i t h  t h e  n e x t  L I B  o r  B UI L D s t a t e me n t .  I f  y o u
wan t  t o  i n c l u d e  t h e  t e n  s t a t e me n t s  l e f t  o u t  o f  y o u r  ma c r o
a f t e r  r e g a i n i n g  e n o u g h  s p a c e  t o  ac c ommodat e  t h e m,  y o u  w i l l
hav e t o  a l t e r  y o u r  I NSERT c o n t r o l  s t a t e me n t  bec aus e  o f  t h e
r e s e q u e n c i n g  o f  t h e  s t a t e me n t s  i n  t h e  ma c r o  l i b r a r y  t h a t  h a s
o c c u r r e d .

Deleting a Statement From a Macro

I f  y o u  wa n t  t o  d e l e t e  o n e  o r  mo r e  s t a t e me n t s  f r o m  a  ma c r o ,
y ou c a n  u s e  t h e  DELETE s t a t e me n t .  T h e  DELETE s t a t e me n t  mu s t
be p r e c e d e d  b y  a  RENAME o r  UPDATE s t a t e me n t  t h a t  s p e c i fi e s
t h e  ma c r o  t o  b e  a l t e r e d  a n d  a  NAME s t a t e me n t  ( d i s c u s s e d
p r e v i o u s l y )  t h a t  s p e c i fi e s  p a r a m e t e r  names  u s e d  f o r
a l t e r a t i o n .  T h e  f o r m a t  o f  a  DELETE s t a t e me n t  i s  a s  f o l l o w s :

2
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Obtaining a Listing of Macro Libraries by Statements or Macros

1-10 11-20 21-30 31-40
1121314151617181910 1121314151617181910 1

1
2
1
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1
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1
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1
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0

1121314151617181910 1121314
SELECT M , P , I , G , N

,- ,  1 - a 1 - 1  c i  I  1  a  I  I  t  1  1 1  I  1  I I I  I  I  1 1  1  I l i  I  1  I I  I I

II  t  I  i  4 1  i  i  I  a  I I  I  1  1  i  •  1 . 1 1 1 1 ,1 1 1 1  I I I . .  I  •  1  l i  i i  I I

The SELECT c o n t r o l  s t a t e m e nt  i s  us e d t o  c o n t r o l  t h e  Ma c r o
Update  Pr ogr am p r i n t e d  o u t p u t  a nd r emar k  i n c l u s i o n .  T h e
out pu t  i s  a l w a y s  p r i n t e d  o n  t h e  l i s t  ( p r i n c i p a l )  p r i n t e r ,
and MUP c o n t r o l  s t a t e m e nt s  a r e  a l w a y s  p r i n t e d .  Y o u  c a n a l s o
s pe c i f y  i n  a  SELECT s t a t e m e nt  t h a t  r emar ks  a r e  t o  be
i nc l ude d w i t h  a ny  macr o t e x t  s t a t e m e nt  b e i n g  p l a c e d  o n  d i s k .
An exampl e  o f  t h e  p r i n t  f o r m a t  may be  s e e n i n  t h e  sampl e
pr ogr am t h a t  i s  a t  t h e  e n d  o f  t h i s  c h a p t e r .

The f or m a t  o f  t h e  SELECT s t a t e m e nt  i s  a s  f o l l o w s :

2

MMMMM i s  t h e  s e que nc e  number  o f  t h e  fi r s t  s o u r c e  s t a t e m e nt
t o  b e  d e l e t e d  a nd NNNNN i s  t h e  s e que nc e  number  o f  t h e  l a s t
sour ce  s t a t e m e nt  t o  b e  d e l e t e d .  T h i s  s t a t e m e nt  w oul d c a us e
t he  s t a t e m e nt s  f r om  MMMMM t hr ough NNNNN i n c l u s i v e  t o  b e
de l e t e d.  I f  y o u  w a nt  t o  d e l e t e  a  s i n g l e  s our c e  s t a t e m e nt ,
you c a n l e a v e  t h e  comma a n d  second pa r a m e t e r  o f f  o r  s p e c i f y
t he  fi r s t  s e que nc e  number  a ga i n .

A DELETE s t a t e m e nt  may b e  f o l l ow e d b y  s our c e  s t a t e m e nt s  t o
be i n s e r t e d  i n  p l a c e  o f  t h e  d e l e t e d  s t a t e m e nt s .  Y o u  d o  n o t
need t o  us e  a n  I NSERT s t a t e m e nt  t o  pe r f or m  t h i s  f u n c t i o n .
You may i n s e r t  mor e o r  f e w e r  s t a t e m e nt s  t h a n  y ou d e l e t e d .
I f  y ou  i n s e r t  s t a t e m e n t ( s ) ,  y o u  c a n i n s e r t  o n l y  a s  many a s
t he  l i b r a r y  ha s  r oom  f o r .  T h e  Macr o Upda t e  Pr ogr am w i l l
i n s e r t  a s  many a s  w i l l  fi t ,  p r i n t  a n  e r r o r  message,  a n d
c ont i nue  pr oc e s s i ng w i t h  t h e  n e x t  L I B  o r  BUI LD s t a t e m e nt .

no pa r a m e t e r s - - s uppr e s s e s  p r i n t i n g  o f  macr o he a de r s  a n d
macro t e x t .

M- - c a us e s  he a de r s  t o  be  p r i n t e d .

P - - c a us e s  t e x t  a nd he a de r s  t o  be  p r i n t e d .  I f  y ou  s e l e c t
t h i s  o p t i o n ,  i t  s h o u l d  ha v e  be e n pr e c e de d b y  a  NAME
s t a t e m e nt  ( d i s c us s e d p r e v i o u s l y ) .  O n  a n  OUTPUT ope r a t i on
w i t h  t h i s  o p t i o n ,  t h e  1 8 0 0  w i l l  n o t  l i s t  t h e  macr o t e x t .
Note  t h a t  i f  a  L I B ,  BUI LD,  o r  ENDUP s t a t e m e nt  i s
e nc ount e r e d a nd n o  name s t a t e m e nt  i s  a v a i l a b l e ,  SELECT P
w i l l  be  r e s e t  a nd t h e  t e x t  w i l l  n o t  b e  p r i n t e d .  O n  t h e
1800,  i f  s e n s e  s w i t c h  2  i s  ON,  p r i n t i n g  w i l l  b e  s u p p r e s s e d .

I - - c a us e s  he a de r s  t o  be  p r i n t e d  e x c e pt  d u r i n g  a n  ADD,  I NS E RT,
o r  DELETE o p e r a t i o n ,  i n  wh i c h  c a s e ,  t h e  ma c r o  h e a d e r s  a n d
t e x t  a r e  p r i n t e d .  I f  y o u  d o  n o t  s p e c i f y  a  SELECT s t a t e me n t ,
I  i s  assumed.
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On t h e  1 8 0 0 ,  i f  s e n s e  s w i t c h  2  i s  ON,  p r i n t i n g  w i l l  b e
s upp res s ed .

C - - i n d i c a t e s  t h a t  r e ma r k s  a r e  t o  b e  i n c l u d e d  w i t h  a n y  ma c r o
t e x t  s t a t e me n t  b e i n g  p l a c e d  o n  d i s k .

SELECT N N - - i n d i c a t e s  t h a t  b o t h  o f  t h e  f o l l o w i n g  c o n d i t i o n s  a r e  t r u e
(s ee  a l s o  t h e  s e c t i o n  f o l l o w i n g ) :

• Y o u  wa n t  t o  u p d a t e  a  n e s t e d  d e fi n i t i o n .

• T h e  s t a t e me n t ( s )  i n s e r t e d  u s e s  t h e  a u t o ma t i c  name
g e n e r a t i o n  f e a t u r e .

You may  u s e  a n y  c o m b i n a t i o n  o f  p a r a me t e r s  i n  a  SELECT
s t a t e me n t ;  h o we v e r ,  I  w i l l  o v e r r i d e  M a n d  P  w i l l  o v e r r i d e
e i t h e r  I  o r  M,  o r  b o t h .  E a c h  t w o  c o n s e c u t i v e  p a r a me t e r s
mus t  b e  s e p a r a t e d  b y  a  c omma,  w i t h  n o  embedded b l a n k s .  I f
y ou u s e  mo r e  t h a n  o n e  SELECT s t a t e me n t ,  t h e  l a t e s t  i s
as s umed,  a n d  t h e  p r i o r  SELECT s t a t e me n t s  a r e  o v e r r i d d e n .

SPECIAL REQUIREMENTS ON THE USE OF AUTOMATIC NAME GENERATION
I N NESTED DEFI NI TI ONS

When a u t o m a t i c  name g e n e r a t i o n  i s  u s e d  w i t h  n e s t e d
d e fi n i t i o n s ,  t h e  i n d i c a t o r s  f o r  a u t o m a t i c  name g e n e r a t i o n
( l e a d i n g  a n d / o r  t r a i l i n g  a p o s t r o p h e s )  m u s t  b e  s u p p r e s s e d
u n t i l  t h e  c a l l  ( e x p a n s i o n )  o f  t h e  o u t e r  ma c r o  o c c u r s .
O t h e r wi s e ,  t h e  a u t o ma t i c  name  g e n e r a t i o n  f e a t u r e  w i l l  n o t
f u n c t i o n  p r o p e r l y .  T o  s u p p r e s s  t h i s  f e a t u r e ,  t h e  s t a t e me n t s
i n  a  n e s t e d  d e fi n i t i o n  m u s t  b e  s t o r e d  a s  d a t a .  I n  a  n e s t e d
d e fi n i t i o n ,  t h e  MAC s t a t e m e n t ( s )  o f  t h e  i n n e r  n e s t e d
d e fi n i t i o n s  i n d i c a t e s  t h a t  t h e  Ma c r o  Up d a t e  P r o g r a m ( o n  a n
ADD s t a t e me n t )  o r  t h e  Ma c r o  A s s e mb l e r  ( o n  a n  SMAC s t a t e me n t )
s h o u l d  s t o r e  t h e  s t a t e me n t s  b e t we e n  t h e  MAC a n d  i t s
a s s o c i a t e d  MEND.

When i n s e r t i n g  s t a t e me n t s  t h a t  u s e  a u t o m a t i c  name g e n e r a t i o n
i n  a  n e s t e d  d e fi n i t i o n ,  y o u  mu s t  p r e c e d e  t h e  I NSERT o r
DELETE s t a t e me n t s  w i t h  a  SELECT s t a t e me n t  t h a t  i n c l u d e s  N  a s
one o f  i t s  p a r a me t e r s .  T h i s  s h o u l d  b e  d o n e  t o  i n d i c a t e  t h e
Mac ro  Up d a t e  P r o g r a m s h o u l d  s t o r e  t h e s e  i n s e r t e d  s t a t e me n t s
as  d a t a .  T h e  SELECT N  o p t i o n  s h o u l d  b e  f o l l o w e d  b y  a n o t h e r
SELECT o p t i o n  ( w i t h o u t  N  a s  a  p a r a me t e r )  wh e n  a l l  i n s e r t s  t o
t h e  n e s t e d  d e fi n i t i o n  a r e  c o mp l e t e d .  I f  s u p p r e s s i n g  t h e
a u t o ma t i c  name g e n e r a t i o n  f e a t u r e  b y  SELECT N i s  n o t  d o n e
p r o p e r l y ,  t h e  c ons equenc es  w i l l  n o t  b e  o b s e r v e d  u n t i l  a n
as s emb ly  w i t h  t h e  c a l l  ( e x p a n s i o n )  o f  t h e  n e s t e d  ma c r o  i s
a t t e mp t e d .
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use ENDUP

LI B ' L I B 0 1 '
SELECT P
NAME LABEL, A, B, C

ENDUP

Designating Comments

Cons i der  t h e  f o l l o w i n g  exampl e :

Terminating a Macro Update Run
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14B0 0 0 0 5  MAC09
00001 L A B E L  LD L  A
00002 S T O  L  B
00003 M A C
00004 M O V E  C N T , F R O M , T O
00005 L D X  - C N T
00006 A '  L D  L i  FROM-1-CNT
00007 S T O  L i  TO.I.CNT
00008 M D X  1  1
00009 M D X  A '
00010 M E N D
00011 B S C  L  C
00012 * * MACRO  END* *
14E10 0 0 4 9  * * L I B R A R Y  END* *
0000

UPDATE COMPLETED

The macr o MOVE i s  a  n e s t e d  d e fi n i t i o n  a n d  us e s  t h e  a ut om a t i c
name ge ne r a t i on  f e a t u r e .  H e n c e ,  a  SELECT N s t a t e m e nt  m us t
pr ecede  a ny  upda t e s  ( s t a t e m e nt s  f o r  i n s e r t i o n  i n t o  t h e  macr o
MOVE) t h a t  u s e  t h e  a ut om a t i c  name g e n e r a t i o n  f e a t u r e .
F a i l u r e  t o  d o  s o  w i l l  r e s u l t  i n  t h e  symbol  a c t u a l l y  b e i n g
expanded a t  t h i s  t i m e ,  w h i c h  i s  n o t  de s i r e d .

Note  t h a t  a ny  upda t e s  u s i n g  a ut om a t i c  name ge ne r a t i on
out s i de  t h e  macr o MOVE s hou l d  n o t  be  pr e c e de d b y  a  SELECT N
s t a t e m e nt ,  s i n c e  t h e  a ut om a t i c  name g e n e r a t i o n  w i l l  b e
suppr essed.  I n  t h e  a bov e  exampl e ,  a n  i n s e r t  t h a t  us e s
a ut om a t i c  name g e n e r a t i o n  made be t w e e n s t a t e m e nt  number
00003 a nd s t a t e m e nt  number  0 0 0 1 0  s h o u l d  b e  pr e c e de d b y  a
SELECT N s t a t e m e nt .  A n  i n s e r t  made e l s e w he r e  i n  t h e  macr o
MOVE t h a t  doe s  n o t  us e  a ut om a t i c  name g e n e r a t i o n  s hou l d  n o t
be pr e c e de d by  a  SELECT N.

A p e r i o d  i n  col umn one  o f  a ny  r e c or d  de s i gna t e s  t h a t  r e c or d
as a  MUP comment a nd i t  i s  p r i n t e d  o n  t h e  l i s t  ( p r i n c i p a l )

use a p r i n t e r .  I f ,  how e v e r ,  a n  e r r o r  ha s  oc c ur r e d ,  a n d  MUP i s
period i g n o r i n g  a l l  s t a t e m e nt s  u n t i l  t h e  n e x t  L I B  o r  BUI LD

s t a t e m e nt ,  comments w i l l  a l s o  be  i gnor e d  a nd  n o t  p r i n t e d .
Not e  a l s o  t h a t  MUP comment r e c or ds  a r e  n e v e r  i nc l ude d  i n
your  macr o l i b r a r y .

To t e r m i na t e  a  Ma c r o Upda t e  Pr ogr am r u n  p r ope r l y ,  y o u  m us t
use a n  ENDUP s t a t e m e nt .  T h i s  s t a t e m e nt  m us t  b e  t h e  l a s t  MUP
c ont r o l  s t a t e m e nt  us e d,  o r  e l s e  none  o f  t h e  s t a t e m e nt s  t h a t
f o l l ow  i t  w i l l  b e  pr oc e s s e d.  Y o u  d o n ' t  s p e c i f y  a ny
par ameter s i n  a n ENDUP s t a t e m e nt ;  t h e  f o r m a t  i s  a s  f o l l o w s :



The UPDATE COMPLETED mes s age ( s e e  t h e  f o l l o w i n g  s a mp l e
pr ogr am,  n o t e  9 )  i n d i c a t e s  t h a t  t h e  Macr o Upda t e  r u n  ha s
been p r ope r l y  t e r m i na t e d .  T h i s  doe s  n o t  i m pl y  t h a t  a l l  t h e
ope r a t i ons  r e que s t e d w e r e  s uc c e s s f u l .

format

BUILD
or
LIB

RENAME
or

UPDATE NAME
LIBRARY FUNCTIONS

JOIN
CONCAT

X

21-30

X

1121314151617181910

NAME STATEMENT X

1121314151617181910 11
21
31

MACRO FUNCTIONS
UPDATE
ADD
PURGE
RENAME
OUTPUT

X

l
i
l
t1

X

t i i  1 . 1
1

X
X

I
I
I
I
l
i
i
I
l

I ' l l

X

' I I I i i .  i  i i i

X

t i l t  l

X
STATEMENT FUNCTIONS

INSERT
DELETE

X X
X X

PRINT FUNCTIONS
ANY SELECT P X

format 1

2
3

1-10 11-20 21-30 31-40
1121314151617181910 1121314151617181910 121314151

6
1
7
181
9
1
0

1121314151617181910 11
21
31, ,  1  I  I I I  I  1  1  t i l l  1

1 1  i
l
i
l
t1 I i  l i t i i  1 . 1

1
I I

I i .  I  I  I i I
I
I
I
l
i
i
I
l

I ' l l

I ' I I I i i .  i  i i i i t t i l t  l l
i
i  
t
i
t
i

i i  i t
t .

Sequencing MUP Control Statements

The f o l l o w i n g  t a b l e  i l l u s t r a t e s  t h e  r e q u i r e d  or de r  o f  MUP
c ont r o l  s t a t e m e nt s .  E a c h  x  i n  t h e  m a t r i x  i n d i c a t e s  t h a t  t h e
f u n c t i o n  a t  t h e  t o p  o f  t h e  c ol um n must  pr e c e de  t h e  s t a t e m e nt
t o  t h e  l e f t  s i d e  o f  t h e  x .  M U P  s t a t e m e nt s  n o t  i nc l ude d  i n
t h i s  t a b l e  ha v e  n o  pr e c e de nc e  r e qui r e m e nt s .

Note  t h a t  a  new L I B  o r  BUI LD f u n c t i o n  r emoves t h e  pr e v i ous
NAME s t a t e m e nt  a nd a  new one  m us t  be  us e d.  O n  a ny  f u n c t i o n
wher e y ou  us e  a  SELECT P  o p t i o n ,  y o u  must  ha v e  a  NAME
s t a t e m e nt  a v a i l a b l e  t o  SELECT P  o r  e l s e  t h e  p r i n t  o r  punc h
ope r a t i on  w i l l  n o t  be  a s  y o u  w a nt e d i t .

Making Efficient Use of the Macro Update Program

The Ma c r o Upda t e  Pr ogr am s e a r c he s  s e q u e n t i a l l y  t h r ough t h e
l i b r a r y  i t  i s  ope r a t i ng  o n  f o r  t h e  macr o s p e c i fi e d  i n  a
RENAME, OUTPUT,  UPDATE,  o r  PURGE s t a t e m e nt .  I t  j o i n s
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l i b r a r i e s  a n d  a d d s  ma c r o s  t o  t h e  e n d  o f  e a c h  l i b r a r y .
Co n s e q u e n t l y ,  t h e  p r i n t i n g  may  b e  v o l u mi n o u s  w h i l e  t h e  Ma c r o
Updat e  P r o g r a m i s  p o s i t i o n i n g  f o r  t h e  r e q u e s t e d  f u n c t i o n .
Th e r e f o r e ,  t o  mak e t h e  mo s t  e f fi c i e n t  u s e  o f  t h e  p r o g r a m,

request y o u  s h o u l d  r e q u e s t  t h e  ma c r o  f u n c t i o n s  i n  t h e  o r d e r  i n  wh i c h
functions t h e  mac ros  a p p e a r  i n  t h e  l i b r a r y ,  a n d  t h e  J O I N a n d  ADD
in order f u n c t i o n s  a f t e r  a l l  o t h e r  f u n c t i o n s  f o r  t h a t  l i b r a r y  h a v e

been p e r f o r me d .

I— IC 1 1-20 21-30 31-40 41
1121314151617181910 1121314151817181910 1121314151617181910 1121314151617181910 11213141
L I B  ' L r a e l '. i l  I  m i l i . i i i i i i i i i  , H m i ,  ' , H i ' ,
OUTPUT '  M A
I
C 1
1

I . I  ,  I  •  ,  1 I I I I I ,  t i l i t , i
1  m i l l i  
1 1 1 1

PURGE 1  MAC2' ,
, I l  t i  a  I I  1 1 1 1 1 1 1 1 1  i l l  I l l i I I I I I I

RENAME '  MAC3
1 , '  
G E T '

i i , , i , , 1 1 1 , , I , 1 1 1 , , ,  , ,  1 1 1 I t I  i  i i I i i i I j  1 , 1 1
OUTPUT 1  MAC4'

JO IN  ' L I B 0 2 '. , ,  1  ' i l l  1 , 1 1  i I I I , , ,  1111i l l  i i i  I I
ENDUP,

t ' l i m a  i t t l i  i t i l l i t  t i l t  t i l  l i t i i i t i l  ( I I I

i t t l i t i l i t t i t t i t t i l i t t l i t i t t l i i i t i l l i t i l l i l

Fo r  e x a mp l e ,  s u p p o s e  L I B 0 1  c o n t a i n s  f o u r  ma c r o s :  M A C 1 ,
MAC2, MAC3,  a n d  MAC4,  r e s p e c t i v e l y  a n d  y o u  wa n t  t o  p e r f o r m
an OUTPUT f u n c t i o n  o n  MAC1 a n d  MAC4,  a  PURGE f u n c t i o n  o n
MAC2, a  RENAME f u n c t i o n  o n  MAC3,  a n d  a  J O I N f u n c t i o n  o n
L I B02 .  T h e  f o l l o w i n g  s t a t e me n t  s e q u e n c e  i s  t h e  mo s t
e f fi c i e n t  t o  p e r f o r m  t h e s e  f u n c t i o n s .

1

2

3

4

5

6

The c o n c a t e n a t e  f u n c t i o n  d o e s  n o t  c a u s e  l i b r a r y  p o s i t i o n i n g ,
and t h u s ,  i t s  p o s i t i o n  w i t h i n  a  MUP r u n  i s  n o t  i m p o r t a n t .

A Sample Macro Update Program

The f o l l o w i n g  s a mp l e  p r o g r a m i l l u s t r a t e s  a  s a mp l e  Ma c r o
Updat e P r o g r a m r u n .
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/ /  J O B X  0 0  J AN  0 0  0 0 . 0 1 2  H R S
/ /  *  S A M P L E  U SAG E O F  MAC R O U PD ATE PROGRAM I M U P I
/ /  OmP 0 0  J AN  0 0  0 0 . 0 1 2  H R S
*MACRO U PD ATE

• BU IL D  A  MACRO L IBR AR Y C AL L ED  ' L l B 0 1 .

O B U I L D  . L 1 8 0 1 '

. AD D  A  MACRO T O  PL AC E T H E S P E C I F I E D  IN D EX R EG IST ER ' S C ON TEN TS I N  T H E AC C
• C AL L IN G  FOR MAT I S

LABEL N XAC C  X
. WH ER E ' L A B E L .  I S  AN Y V A L I D  L ABEL  AN D  . X .  I S  T H E IN D EX R EG ISTER  WH OSE
• C ON TEN TS AR E T O  B E  PL AC ED  I N  T H E ACCUMULATOR

@ N AME L ABEL 9 X
ADD .N XAC C I

r
,
0
1
4
1
3
0  
0
0
0
5  
N
X
A
C
C

L I M  0 0 0 0 1  L A B E L  S T X  X  * 4 .2X 0 0 0 0 2  L O  . . 1
X 0 0 0 0 3  M O X  . . 1
X 0 0 0 0 4  D C  . - .

I  AD D  A  MACRO T O  SPAC E L I S T I N G  1  L I N E  WH EN  BL AN K O P C OD E APPEAR S
0 0 0 0 5  . .  MAC R O EN D  * *

ADD
14B0 0 0 I F
00001  S P E C  I

BU ILD  A  MAC R O I I  R AN T  C AL L ED  .1 .1 1 3 0 2 .
00002  * *  MAC R O EN D  * *
14B0 0 0 2 9  * *  L IBR AR Y EN D

0 0 0 0 0
O B U I L D  ' L l B 0 2 .

ADD A  MACRO T O  SPAC E L I S T I N G  1  L I N E  WHEN BL AN K O P C OD E APPEAR S

c VN AME .ADD
1481 0 0 0 5

( D
.
2
. 4
0 0
0 0
1

. AD D  A  MACRO T O  F I L L  C OR E STOR AGE W IT H IN  T H E L I M I T S  S P E C IF IE D  W IT H  T H E

. WORD A T  T H E L O C ATIO N  SU PPL IED  U SIN G  IN D EX R EG ISTER  1

. C AL L IN G  FOR MAT I S
LABEL F I L L  F R O M , T O , W O R D

. WH ER E ' F R O M . I S  T H E ST AR T IN G  AD D R ESS, . T O .  I S  T H E EN D IN G  AD D R ESS, A N ,

. ' W O R D '  I S  T H E AD D R ESS O F  T H E F I L L  W OR D . ' F R O M '  MU ST  B E  L E S S  TH AN  O N

. EQ U AL  T O  ' T O . .
0002  * *  MAC R O EN D

@N AME L ABEL ,F R O M,T O , OR D
ADD ' F I L L .

„ 0 1 4 8 1  0 0 0 F  F I L L
V I A  0 0 0 0 1  L A B E L  S I X

00002  L D

SPEC 1

HR

1 X R I '
A0 2 .

1
0
0
0
0
3  
S  
A
D
I
,

X 0 0 0 0 4  S T O  * 4 . 1
X 0 0 0 0 5  L O X  L I
X 0 0 0 0 6  M O X  1  I
X 0 0 0 0 7  L O  L  W O R D
X 0 0 0 0 8  L P .  S T O  L i  FR O M- 1
X 0 0 0 0 9  M D x  1  - 1
X 0 0 0 1 0  M D x  L P .
X 0 0 0 1 1  L O X  L i  . - *
X 0 0 0 1 2  X R I  E Q U  * - I
X 0 0 0 1 3  M O x  . . 2
X 0 0 0 1 4  A D I .  D C  F R O M
X 0 0 0 1 5  A 0 2  D C  T O

. B U I L D  A  MACRO L I  A R Y  C AL L ED  ' 1 .1 8 0 3
, 0 0 1 6  * *  MAC R O EN D  . .

1481 0 0 6 6  . .  L IBR AR Y EN D  * .

0 0 0 0 0
O B U I L D  . L 1 B 0 3 .

. AD D  A  GEN ER AL  C OR E MO VE MAC R O U SIN G  IN D EX R EG ISTER  1
• C AL L IN G  FOR MAT I S
• L A B E L  MO VE F R O M , T O , C O U N T
. WH ER E ' F R O M . I S  T H E SEN D IN G  F I E L D  ST AR T IN G  AD D R ESS, . T O .  I S  T H E R EC EIVIN G
• F I E L D  STAR TIN G  AD D R ESS, AN D  ' C O U N T . I S  T H E N U MBER  O F  WORDS T O  M O VE.

c !) N AME L ABEL ,FR O M,TO ,C O U N TADD ' M O V E '
1487 0 0 0 5  MO VE
00001 L A B E L  L O X

X 0 0 0 0 2  L D
X 0 0 0 0 3  S T O
X 0 0 0 0 4  M D X
X 0 0 0 0 5  M D X

L i  C OU N T
L I F R O M - I
L i  T O - I

I - 1
* - 6

. AD D  A  MACRO T O  PL AC E T H E AC C  C ON TEN TS I N  T H E IN D EX R EG IST ER  S P E C IF IE D

. C AL L IN G  FOR MAT I S
LABEL AC C N X X

. WH ER E . X .  I S  T H t_ IN D EX R EG IST ER  T O  B E  L OAD ED  W IT H  T H E AC C  C O N TEN TS.
7) 0 0 0 0 6  . .  MAC R O EN D  * *

@N AME L A B E L , XADD ' AC C N X.
0 1 4 B 7  0 0 2 4  AC C N X

(
.
.
9
X 
0
0
0
0
1 
L
A
B
E
L 
S
T
O 
.
.
1

X 0 0 0 0 2  L O X  L x  * - *

The library named in a BUILD statement
must have been defined previously with
an *DF I LE control statement.

O  The NAME statement is required and mayspecify parameter names to be used in a
subsequent definition.

O  **LIBRARY EN D
**  i s  
p r i n t e d  
e a c h

time the Macro Update Program en-
counters the end of the library. The
two numbers indicate (1) the logical
drive number and sector address of the
last sector of the library currently used,
and (2) the relative address of the last
word on that sector which is used.
By inspecting these two words, you
can determine how much of your
library file has been filled.

0  The name of the macro being operatedupon is printed. The two numbers
preceding the macro name indicate
where on the disk the subject macro
was built. Word one indicates the
logical drive number and sector address
of the definition and word two indicates
the relative location of where that defi-
nition begins on that sector.

0  An X is printed with each statementthat is added to a library or macro.

C )  Sequence numbers are printed when-ever a macro text is printed.

0  * *
M A C
R O  
E N
D
* *  
i
s  
p r
i n
t e
d  
w
h
e
n
e
v
e r

the Macro Update Program is through
processing a definition.

C
)  
I
f  
t
h
e  
l
i
b
r
a
r
y  
b
e
i
n
g  
w
o
r
k
e
d  
u
p
o
n  
i
s

concatenated to another library, this
number indicates the logical drive
number and sector address of the
concatenated library. I f  no concatena-
tion exists, this number is zero.

0  The Macro Update Program prints themacro names it encounters when scan-
ning through a library. The two numbers
in front of the macro name indicate
information as described in 0

The library named in a LIB, JOIN, or
CON CAT statement must have been
defined previously with an *
D F I  L Econtrol statement and initialized with
a BU I LD statement.

0  This message is printed when the MacroUpdate run has been completed. I t
does not imply successful completion;
messages prior to this one may indicate
error conditions.
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• ADD A MACRO TO MOVE THE CONTENTS OF A SPECIFIED INDEX REGISTER TO• ANOTHER SPECIFIED INDEX REGISTER• CALLING FORMAT IS• L A B E L  LOADX FROMX
t
TOX

• WHERE 'FROMX' IS THE INDEX REGISTER WHOSE CONTENTS ARE MOVES TO THE• INDEX REGISTER 'TOX'.
000003ONAME LABELIX,YADD 'LOADX

,

(DUB 'LlB01.
@JOIN 'LIB03'

ONLY THEFORMERLY

ENDUP

INSERT 5 00003 L D  Li FROM-I00004 S T O  Li TO-I00005 M DX  1 -100006 MOX * - 6(DX 00007 L O X  Li *-*
RENAME THE 'MOVE' MACRO AS 'MOVEI'0008 ** MACRO END **RENAME 'MOVE'

l
'MOV

A
.
.A..

** MACRO END **
1487 0034 LOADX00001 LABEL STX x  *4.100002 L O X  LY *-*

• PHYSICALLY JOIN IBRARY 'LlB03. TO LIBRARY '1.1801.00003 ** MACRO END **1487 0044 ** LIBRARY END0000
$
1
4
1
3
0  
0
0
0
5  
N
X
A
C
C

1480 001F
,41)14130 0029 MOVE)94.14B0 0048 ACCNX01480 0058 LOADX

• UPDATE THE 'MOVE' MACRO TO SAVE AND RESTORE INDEX REGISTER 1UPDATE 'MOVE' / 7
2
1
4
8
0  
0
0
6
8  
*
*  
L
I
B
R
A
R
Y  
E
N
D  
*
*

LUl.',0000()1480 0005 NXACCLBilm 1480 001E
DONAME LABEL.FROMOOUNT1480 0029 MOVE

DELETE 1 (DX 00001 LABEL SIX 1 *
,
-9
0100002 L O X  LI COUNT

0 14B0 0053 ACCNX1480 0063 LOADX1"1480 0073 ** LIBRARY END **
0 000001480 0005 NXACC0-0.-1480 001F014B0 0029 MOVEABOVE MACRO RENAMED AS1480 0029 MOVE1NAME 'MOVE1' CAN NOW BE USED TO REFERENCE THE MACRONAMED 'MOVE'.

• PUNCH THE MACRO NOW CALLED 'MOVES'OUTPUT 'MOVE'. 14130 0053 ACCNXCH" 4B0 0063 LOADX1480 0073 ** LIBRARY END00001480 0005 NXACC1480 001F1480 0029 MOVEI1480 0053 ACCNX1480 0063 LOADX
14B0 0073 ** LIBRARY0000

(:)UPDATE COMPLETED

*  *

END **

62 1 1 3 0 / 1 8 0 0  Ma c r o  A s s e mb l e r  P r o g r a mmi n g

0
0

0

The library named in a BUILD statement
must have been defined previously with
an *DF I LE control statement.

The NAME statement is required and may
specify parameter names to be used in a
subsequent definition.

1 0  * *
L I B R
A R Y  
E N
D
* *  
i
s  
p r
i n
t e
d  
e
a
c
h

time the Macro Update Program en-
counters the end of the library. The
two numbers indicate ( I)  the logical
drive number and sector address of the
last sector of the library currently used,
and (2) the relative address of the last
word on that sector which is used.
By inspecting these two words, you
can determine how much of your
library file has been filled.

The name of the macro being operated
upon is printed. The two numbers
preceding the macro name indicate
where on the disk the subject macro
was built. Word one indicates the
logical drive number and sector address
of the definition and word two indicates
the relative location of where that defi-
nition begins on that sector.

An X is printed with each statement
that is added to a library or macro.

Sequence numbers are printed when-
ever a macro text is printed.

•
*
M
A
C
R
O 
E
N
D
*
*  
i
s  
p
r
i
n
t
e
d  
w
h
e
n
e
v
e
r

the Macro Update Program is through
processing a definition.

If the library being worked upon is
concatenated to another library, this
number indicates the logical drive
number and sector address of the
concatenated library. I f  no concatena-
tion exists, this number is zero.

The Macro Update Program prints the
macro names it encounters when scan-
ning through a library. The two numbers
in front of the macro name indicate
information as described in 0

The library named in a LIB, JOIN, or
CONCAT statement must have been
defined previously with an *DFI LE
control statement and initialized with
a BUILD statement.

This message is printed when the Macro
Update run has been completed. I t
does not imply successful completion;
messages prior to this one may indicate
error conditions.



Du r i n g  t h e  a s s e mb l y  p r o c e s s ,  t h e  Ma c r o  A s s e mb l e r  c h e c k s  f o r
s o u r c e  p r o g r a m e r r o r s .  I f  a n  e r r o r  i s  d e t e c t e d ,  a n  e r r o r
fl a g  o r  a n  e r r o r  c o d e  a n d  mes s age  w i l l  b e  p r i n t e d .  I f  a
q u e s t i o n a b l e  i n s t r u c t i o n  i s  e n c o u n t e r e d ,  i t  i s  fl a g g e d  w i t h
a w a r n i n g  fl a g ,  Q .  E r r o r s  i n  t h e  Ma c r o  Up d a t e  P r o g r a m a r e
d e t e c t e d  b y  t h e  DM2 D i s k  U t i l i t y  P r o g r a m o r  t h e  MPX D i s k
Management  P r o g r a m.

Macro Assembler Sign-Off Message

A t  t h e  e n d  o f  e a c h  a s s e mb l y ,  t h e  Ma c r o  A s s e mb l e r  i n d i c a t e s
t h e  n u mb e r  o f  e r r o r s  a n d  wa r n i n g s  i t  e n c o u n t e r e d  d u r i n g  t h a t
as s emb ly .  T h e  mes s age r e a d s :

XXX ERROR(S) A ND XXX WARNING(S) I N  ABOVE ASSEMBLY.

XXX r e p r e s e n t s  a  t h r e e - d i g i t  d e c i m a l  n u mb e r .

Macro Assembler Warning Flag

Macro Assembler Error Detection Codes

Errors and Warnings

I f  t h e  s o u r c e  p r o g r a m c o n t a i n s  c e r t a i n  q u e s t i o n a b l e
i n s t r u c t i o n s ,  t h e  Ma c r o  A s s e mb l e r  w i l l  i n t e r p r e t  a n d  p r o c e s s
t hem a n d  fl a g  t h e m  w i t h  a  Q.  F o r  e x a mp l e ,  t h e  s t a t e me n t
MDX L  P L A C E  i s  a s s e mb l e d  a s  MODX L  P L A C E , 0  a n d  i s  fl a g g e d
w i t h  t h e  w a r n i n g  i n d i c a t o r .  W a r n i n g  fl a g s  a r e  n o t  c o u n t e d
as e r r o r s  a n d  w i l l  n o t  p r e v e n t  t h e  e x e c u t i o n  o f  t h e  o b j e c t
p r o g r a m.  I t  i s  s u g g e s t e d  t h a t  y o u  c h e c k  t o  mak e s u r e  t h a t
t h e  Ma c r o  A s s e mb l e r  h a s  p e r f o r m e d  t h e  t a s k  t h a t  y o u  r e a l l y
wan t ed  i t  t o  d o  o n  e a c h  s t a t e me n t  fl a g g e d  w i t h  a  Q .

Du r i n g  t h e  a s s e mb l y  p r o c e s s ,  t h e  Ma c r o  A s s e mb l e r  c h e c k s  t h e
s o u r c e  p r o g r a m f o r  e r r o r s .  E r r o r  a n d  w a r n i n g  fl a g s  a r e
p r i n t e d  t o  t h e  l e f t  o f  t h e  l a b e l  fi e l d  o f  e a c h  s o u r c e
s t a t e me n t  t h a t  i s  i n  e r r o r  o r  i s  q u e s t i o n a b l e .  F o r  a
c o mp l e t e  d e s c r i p t i o n  o f  t h e  l i s t i n g  f o r m a t  o f  a n  a s s e mb l y ,
s ee t h e  1 1 3 0  DM2 P r o g r a mmi n g  a n d  O p e r a t o r ' s  G u i d e ,  O r d e r
Number G C2 6 - 3 7 1 7 ,  o r  t h e  1 8 0 0  E r r o r  Mes s ages  ma n u a l ,  O r d e r
Number G C2 6 - 3 7 2 7 .

See T a b l e  1  f o r  a n  e x p l a n a t i o n  o f  t h e  e r r o r  fl a g s  a n d  T a b l e
2 f o r  a  l i s t i n g  o f  t h e  Ma c r o  A s s e mb l e r  e r r o r  mes s ages  a n d
t h e i r  me a n i n g s .

Macro Update Program Error Messages

When t h e  DM2 D i s k  U t i l i t y  P r o g r a m o r  t h e  MPX D i s k  Management
P r o g r a m e n c o u n t e r s  a n  e r r o r  i n  t h e  Ma c r o  Up d a t e  P r o g r a m,  o n e
o f  t h e  e r r o r  mes s ages  i n  T a b l e  3  i s  p r i n t e d .
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Ta bl e  1 .  E r r o r  F l a gs

Flag C a u s e  and Macro Assembler Act ion

A

F

Syntax Error.

1130 O NLY

•  Address  Error.  A t t empt  made to specify,  direct ly or indirect ly,  a displacement  field out side range of  - 128 to + 127.
Displacement  is set to zero.

•  I nv al id reference t o CE Core in a long f orm inst ruct ion.  Address field is set to zero.  ( 1800 only)

Condit ion Code Error.  Charact er other than + ,  Z ,  E ,  C,  o r  0  det ect ed in first  operand of  short  branch or

second operand of  long BSC, BOSC, or BSI statement .  Displacement  is set to zero.

Format  Code Error.  Charact er ot her  than L,  I ,  X ,  o r  blank detected in column 32,  or L  o r  I  f or m at  specified f or

an inst ruct ion valid only in short  f orm,  or I  f ormat  specified when not  allowed.  I ns t ruct ion processed as if  L  f ormat

were specified,  unless that  inst ruct ion is valid only in short  form,  in which case it  is processed as if  the X  f or m at
were specified.

Label Error.  I nvalid symbol detected in label field.  Label  is ignored.

Mult iply  Defined Label Error.  Same symbol encountered in label fields of  t wo or more statements. F irs t  occurrence

of  symbol in label field defines its value;  subsequent  occurrences of  symbol in label field are ignored and cause an
M er ror  flag t o be print ed.

0  O p  Code Error.

•  I nv al id op code.  St at ement  is ignored and address counter is incremented by 2.

•  A B S  used when •CO M M O N is used t o define F O RT RAN common table.  St at ement  is ignored.  ( 1800 only)

•  I SS,  I LS,  ENT ,  LI B R,  SPR,  EPR,  or  ABS incor rec t ly  placed.  St at ement  is ignored.

Q W a r n i n g .  A  statement  whose syntax is quest ionable was encountered.

Relocat ion Error.

•  Express ion does not  have a valid relocat ion.  Expression is set t o zero.

•  Non-absolut e displacement  specified.  Displacement  is set to zero.

•  A bs olut e or igin specified in relocat able program.  O r igin is ignored.

•  Non- relocat able operand in END statement  of  relocatable mainline program.  Columns  9-12 are lef t  blank;
ent ry is assumed t o be relat ive zero.

•  Non-absolut e operand specified in BSS or BES. O perand is assumed t o be zero.

•  E N T  operand is non-relocatable.  St at ement  is ignored.

•  I nv a l id  reference to CE Core.  Address field is set to zero.  ( 1800 only)

•  I nv al id reference t o a symbol defined in a COMMON area.  Address field is set to zero.  ( 1800 only)

•  I nv a l id  expression,  f or example,  invalid symbol,  adjacent  operators,  or illegal constant .  Expression is set to zero.

•  I l legal  character in record.  I f  illegal character appears in expression,  label,  op code,  format ,  or tag field,
addit ional errors may be caused.

•  M a i n  program ent ry point  not  specified in END operand.  Colum ns  9-12 are lef t  blank;  ent ry  is assumed t o be
relat ive zero.

•  I ncor rec t  syntax in E BC statement  (such as no delimit er in column 35,  or zero character count ).  Columns  9-12

are not  punched;  address count er is incremented by 17.

•  I nv al id label in ENT  or ISS operand.  St at ement  is ignored.

Tag Error.  Colum n 33 contains character ot her than blank,  0,  1,  2,  o r  3  i n  inst ruct ion statement .  T ag of  zero
is assumed.

Undefined symbol.  Undefined symbol in expression.  Expression is set to absolute zero.

X or Y coordinat e,  or both,  not  wit hin the specified range,  or invalid operand.  O perand set to zero.

X C h a r a c t e r  ot her than R  o r  I  i n  column 32,  or character ot her than D  o r  N  i n  column 33.  F ield set t o zero.
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' , Ta b l e  2 .  M a c r o  A s s e mb l e r  E r r o r  Codes  a n d  Mes s ages

Error Code and Message Cause

A01 M I N I M U M  W.S. NOT AVA I LABLE  1

(1130) A S S E M B L Y  T ERMI NAT ED

A01 M I N I M U M  W.S. NOT AVAI LABLE. . .
(1800) A S M  TERM.

A02 S Y M B O L  T ABLE O VERF LO W
(1130) A S S E M B L Y  T ERMI NAT ED

A02 S Y M B O L  T ABLE OVERFLOW.. .
(1800) A S M  TERM.

A03 D I S K  OUTPUT EXCEEDS WS.

A04 S A V E  SYMBO L T ABLE I NHI BI T ED

A 05 X X X  ERRONEOUS ORG, BSS, OR
(1130) E Q U  STATEMENTS IN ABO VE

ASSEMBLY

A05 E R R O N E O U S  STMNT ON
(1800) P A S S  ONE.

A 06 L O A D  BLANK CARDS

A07 A B O V E  CO NT RO L ST AT EMENT
(1130) I N V A L I D

A07 I N V A L I D  CT RL STATEMENT
(1800)

A 08 M A C L I B  UNDEF I NED

A09 P A R A M E T E R  LI ST  OVERFLOW
(1130) A S S E M B L Y  T ERMI NAT ED

A09 P A R A M  LI ST  OVFLO
(1800)

A10 M A C R O  AREA OVERFLOW
(1130) A S S E M B L Y  T ERMI NAT ED

A10 M A C R O  LI BR O VF LO

(1800)

A l 2  N E S T  LEVEL EXCEEDS 20
ASSEMBLY T ERMI NAT ED

A21 * L E V E L  CO NT RO L ST AT EMENT
MISSING

A22 I N V A L I D  LIST  DECK OPTION
ASSEMBLY T ERMI NAT ED

A40 M A I N  PROG NO NAME

A41 / /  CARD READ

A42 A B S O L U T E  REENT RANT  PROG

A43 I N V A L I D  SFRLE F I LE

A 44 L I T  TBL OVFLO

A 46 X R E F  DAT A OVFLO

1
W orking Storage (f or DM2) or  Batch Processing Working Storage (f or MPX)
available is less than the number of  overflow sectors specified plus one.

Number of  sectors of  symbol t able overflow is greater than the number of  overflow
sectors specified.

Intermediate out put  in pass 1 or  final disk system f ormat  out put  in pass 2 is larger
than W orking Storage (f or DM2) or  Batch Processing Working Storage (for MPX)
minus the number of  overflow sectors specified.

With *SAVE SYMBO L T ABLE opt ion specified:
•  P rogram in relocatable assembly.
•  P rogram contains an assembly error.
•  S our c e program causes more than 100 symbols to be present  in the System

Symbol Table.

XXX is the number of  ORG, BSS, BES, and/ or EQU statements that  were undefined
in pass 1. A t  the end of  pass 1, these erroneous statements are pr int ed on the list
print er.  I f  the error was due to f orward referencing,  it  will not  be detected dur ing
pass 2.

Errors were detected dur ing pass one. T his  warning message is printed at  the end of
pass one.

A card cont aining a nonblank column in columns 1-71 has been read while punching
the symbol table (as a result  of  an *PUNCH SYMBO L T ABLE cont rol statement).

An invalid cont rol statement  has been read by the Macro Assembler.  The cont rol
statement  is ignored and the assembly is cont inued.

The Macro Assembler has been asked t o process a SMAC statement  and eit her no
*MACLI B  cont rol statement  was previously read,  or the name on the *MACLI B
statement  is not  f ound in a disk area search. The library named in the *MACLI B
statement  has a library concatenated to it  and t his library could not  be f ound.

A call t o a macro exceeds the space specified in the N2 field of  the *O VERF LO W
SECTORS cont rol statement  used wit h t his assembly. I f  the *O VERF LO W
SECTORS cont rol statement  was not  used or  if  the N2 field was not  specified,  t he
Macro Assembler assumes the value of  the N2 field t o be zero.

An at t empt  was made to define a t emporary macro and eit her the N3 field of  the
*O VERF LO W  SECTORS cont rol statement  was not  specified,  or the the space
specified by  N3 was not  large enough,  or the macro library was exceeded.

A macro call exceeded the allowable nest level lim it  of  20.

The program listed above was assembled as an ISS subrout ine wit hout  the required
*LE V E L cont rol card.  ( 1130 only)

An at t empt  was made to punch macro statements in t wo pass mode.  ( 1130 only)

Mainline program being assembled has no name specified on a / /  ASM statement .
(1800 only)

A Supervisor cont rol statement  has been read by the Macro Assembler.  T he Macro
Assembler has passed t his statement  along to the Supervisor before t erminat ing the
assembly.  Loading and DMP operat ions are inhibit ed.  ( 1800 only)

A non-relocat able program has been specified as reent rant .  ( 1800 only)

When loading the source deck via *SF R LE, the file was t runcated due to insuf ficient
sector allocat ion.  ( 1800 only)

The size of  the lit eral t able as specified on the f ourt h parameter of  the *O VERF LO W
SECTORS cont rol statement  was too small.  ( 1800 only)

VCORE was too small t o sort  and merge the data f or building the cross-reference
table.  ( 1800 only)
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Ta bl e  3 .  M a c r o  Upda t e  P r ogr a m  E r r or  Messages

Error Code and Message C a u s e  and Correct ive Act ion

D100 L I B R A R Y  NOT F O UND L i b r a r y  named on a LIB,  BUI LD,  JOIN,  or CO NCAT  statement  could not  be f ound on
drives current ly in use. I f  LIB,  BUI LD,  or JOIN statement ,  all statements are ignored
unt il t he next  LIB.  BUI LD,  or ENDUP statement  is encountered.  I f  CO NCAT  statement ,
processing cont inues wit h t he next  cont rol statement .

Correct  the name field in the statement  in error,  or change the I I  JOB statement  to inc lude
the drive on which the named library resides, or define t he macro library using an •DF  ILE
or *ST O REDAT A cont rol statement .

D101 I N V A L I D  SUBF I ELD CO L XX I f  on an I NSERT  or DELET E statement ,  the sequence number was incorrect ly specified,
t hat  is, it  was negat ive,  or non-numeric,  or sequence numbers were reversed. I f  on a
SELECT  statement,  an incorrect  parameter was specified.  Processing cont inues wit h the
next  cont rol statement.

If on a NAME statement ,  an invalid parameter was detected.  Processing cont inues wit h
next  LIB,  BUI LD,  or ENDUP statement .

XX indicates the column in which t he error was f ound.  Correc t  the error and rerun the
por t ion of  the job af fected.

D102 I L L E G A L  REQUEST A n  invalid cont rol statement  was detected,  an I NSERT  or DELET E statement  was not
preceded by an UPDAT E or RENAME statement ,  or on an 1130,  request  was made for
out put  to paper tape or to a pack configured f or  paper tape. Processing cont inues wit h
t he next  cont rol statement.

D103 L I B R A R Y  O VERF LO W

0104 M A C R O  NOT F O UND

D105 S E Q U E N C E  NUMBER NO T
F O UND

D109 N A M E  ST AT EMENT  NOT
F O UND

Correct  the error and rerun the port ion of  the job af fected.

The library last  specified by a LI B or BUI LD statement  does not  have enough room to
perf orm the operat ion.  I f  on a JOIN or  an A DD statement ,  the operat ion is suppressed
and the library is restored t o its previous state. I f  on an I NSERT  statement,  t he state-
ments listed pr ior  to the message were the only  ones that  could be included.  Processing
cont inues wit h the next  LIB.  BUI LD,  or ENDUP statement.

Addit ional space can be obt ained in the current  library by purging unneeded macros or
delet ing unneeded statements. I f  this is not  possible,  define a larger library using an
*DF I LE or  *ST O REDAT A cont rol statement ,  join the old library t o a new one,  and
delete the old library.  O nce the addit ional space has been obt ained,  rerun the port ion
of  the job af fected.  I f  on an INSERT,  it  may be necessary to alter your I NSERT  cont rol
statement  as the statements in the macro library may have been resequenced.

The macro name specified on an OUTPUT,  PURGE,  RENAME,  or UPDATE statement
could not  be f ound in the library being processed. Processing cont inues wit h t he next
cont rol statement .

Correct  the macro name on the statement  in error,  or specify the correct  macro library
and rerun the port ion of  the job af fected.

The sequence number on an I NSERT  or DELET E statement  was out  of  the range of  the
macro and could not  be f ound or the sequence numbers on mult iple INSERT and/ or
DELET E statements for the same macro were out  of  order.  Processing cont inues wit h
the next  cont rol statement.

Place a correct  sequence number on t he statement  in error and rerun the por t ion of  the
job af fected.

D106 L I B R A R Y  NO T  SPECIFIED A n  at t empt  was made to operate on a macro wit hout  specif ying a macro library.
Processing cont inues wit h t he next  LIB, BUI LD,  or ENDUP statement.

Place a LI B or BUI LD statement  before the statement  in error and rerun the por t ion of
t he job af fected.

D107 S P I L L  OVERFLOW M a c r o  t ex t  insert ions have caused t he capacit y of  W ork ing Storage spill t o be exceeded.
Processing cont inues wit h t he nex t  LI B ,  B UI LD,  or  ENDUP statement .

Correct  the sequence numbers in the unprocessed I NSERT  statements, if  necessary, and
rerun these statements. I t  may be necessary t o define addit ional disk drives to provide
adequate Working Storage.

0108 C O N T R O L  ST AT EMENT  A n  * or / /  statement  has been read and t he MUP run is t erminated.  O n the 1800,  cont rol
READ i s  passed to the Supervisor which will begin processing wit h the next  / /  JOB statement .

On t he 1130 cont rol is returned t o the Supervisor f or a / /  statement  or to DUP f or an *
statement .

The operat ion at tempted requires a NAME statement  and one has not  been processed
f ollowing the last LIB or BUI LD statement .  Processing cont inues wit h the next  LIB.
BUI LD,  or ENDUP statement.

Insert a NAME statement  and rerun the part  of  the job that  was af fected.
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Ta bl e  3 .  M a c r o  Upda t e  Pr ogr am E r r or  Messages ( Cont i nue d)

Error Code and Message Cause and Corrective Action

D110 I N V A L I D  NAME T h e  name field on a LIB, BUILD, JOIN, CONCAT, UPDATE, ADD, PURGE, RENAME, or
OUTPUT statement was left blank, the name specified was invalid, or the apostrophes are
improperly placed. I f  on a LIB. BUILD, or JOIN statement, processing continues with the
next LIB. BUILD, or ENDUP statement. I f  on a CONCAT, UPDATE, ADD, PURGE,
RENAME, or OUTPUT statement, processing continues with the next control statement.

D112 N ON B L A N K  CARD READ. A  nonblank card has been read by a 1442-6 or -7 during a punch operation.
ENTER BLANK CARDS R e m o v e  stacked input from hopper, NPRO nonblank cards, place blank cards followed by

NPRO cards and stacked input in the hopper, and press reader START and for the 1130
press program START.

0116 L I B R A R Y  NOT INITIALIZED L i b r a r y  named on a LIB. JOIN, or CONCAT statement has not been initialized previously.
If on a LIB, or JOIN statement, processing continues with the next LIB. BUILD, or
ENDUP statement. I f  on a CONCAT statement, processing continues with the next
control statement.
Initialize the library with a BUILD statement, and rerun the portion of the job affected.
If on a BUILD statement, the library specified was not a data file.
Correct the BUILD statement and rerun the portion of the job affected.

0117 I N V A L I D  PARAMETER O n  a NAME statement, more than 20 parameters were specified. I f during the processing
of a macro, a parameter has been detected which was not defined in the NAME statement
or a parameter greater than one character was used in the format or tag field. I f  during an
OUTPUT operation, the operation is aborted and processing continues with the next control
statement. I f  during a listing operation, this is a warning message and the invalid parameter
is printed as UN where N is 1-20. (Note: N  may be truncated if the field size is exceeded.)
If on OUTPUT, correct the NAME statement and rerun the portion of the job affected.
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Th i s  p a g e  i n t e n t i o n a l l y  l e f t  b l a n k ,
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Appendix A: General Examples of Macros and 1130 DM2
Macro Assembler Features

0000  0 5 7 8  0 5 7 8  0 0 0 0

V2 MOB  A C T U A L  3 2 K  C O N F I G  3 2 K

/ /  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  * * * s  * * * * * * smAc0020

/ /  *  C R E A T E  A  D I S K  D A TA  F I L E  NA ME D I F I L E P  A N D  F I L L IT WITH * SMAC0030

/ /  *  3 2 0  I N TE GE R  V A L UE S  I  T O  3 2 0  V I A  FOR TR A N . * SMAC0040

/ /  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  * * * *  * * * * * * SMAC0050

/ /  D U P SMAC0060

* DFLE TE  F I L E I SMAC0070
D 2 6  NAME N OT  FOU N D  I N  L E T / F L E T

*STOREDATA M S  U A  F I L E I SMAC0080
CART I D  0 5 7 8  D B  A DDR 3 2 2 0  D B  C N T  0 0 1 0

/ /  F OR SMAC0090
* I OC S (D I S K ) SMAC0100
*LIST  ALL SMAC0110

/ /  JOB S M A 0 0 0 1 0

LOG D R I V E

The f o l l o w i n g  g r o u p  o f  ma c r o s  a n d  t h e  e x a mp l e s  o f  t h e i r  u s e
a r e  i n t e n d e d  t o  d e mo n s t r a t e  h o w ma c r o  i n s t r u c t i o n s  c a n  b e
us ed t o  s i m p l i f y  a s s e mb l e r - l a n g u a g e  p r o g r a mmi n g .  I f  a l l
t h e s e  ma c r o s  w e r e  d e fi n e d  i n  y o u r  s y s t e m,  t h e n  y o u  c o u l d  u s e
t wo  n e w s t a t e m e n t s - - t h e  READ s t a t e me n t  a n d  t h e  WRI TE
s t a t e m e n t - - t o  a c c o mp l i s h  a l l  t h e  p r o g r a mmi n g  n o r m a l l y
r e q u i r e d  t o  e f f e c t  i n p u t  a n d  o u t p u t  o n  a n  1 1 3 0  s y s t e m h a v i n g
a d i s k ,  a  1 4 4 2  c a r d  r e a d  p u n c h ,  a n d  a  1 4 0 3  p r i n t e r .  W h e n
y ou i s s u e  a  READ o r  WRI TE ma c r o ,  y o u  n e e d  s p e c i f y  o n l y  t h e
name ( D I S K ,  CARD,  o r  P RI NT)  o f  t h e  d e v i c e  y o u  wa n t  t o  u s e ,
t h e  name o f  t h e  I / O  a r e a ,  a n d ,  i f  y o u  wa n t ,  t h e  name o f  y o u r
e r r o r - h a n d l i n g  p r o g r a m.  T h i s  s y s t e m o f  ma c r o s  t h e n  i s s u e s
c a l l s  t o  t h e  a p p r o p r i a t e  I / O  c o n t r o l  s u b r o u t i n e s ,  h a n d l e s
d a t a  c o n v e r s i o n  a n d  b l o c k i n g ,  a n d ,  a t  y o u r  o p t i o n ,  h a n d l e s
e r r o r  c h e c k i n g  a n d  r e t r i e s .

You c o u l d ,  o f  c o u r s e ,  e x p a n d  t h i s  s e t  o f  ma c r o s  t o  i n c l u d e
a l l  I / O  d e v i c e s  s u p p o r t e d  b y  t h e  1 1 3 0  s y s t e m;  y o u  c o u l d  a l s o
w r i t e  a  s i m i l a r  s e t  o f  ma c r o s  t o  s i m p l i f y  I / O  p r o g r a mmi n g  o n
t h e  1 8 0 0  s y s t e m.

Re f e r  t o  t h e  1 1 3 0  S u b r o u t i n e  L i b r a r y  ma n u a l ,  O r d e r  Nu mb e r
GC26-5929,  f o r  a  c o mp l e t e  d e s c r i p t i o n  o f  t h e  1 1 3 0  I / O
c o n t r o l  s u b r o u t i n e s  ( DI S K N,  CARD1,  a n d  PRNT3) r e f e r r e d  t o  i n
t h e s e  ma c r o s .

The fi r s t  p a r t  o f  t h i s  s a mp l e  p r o g r a m ( u n t i l  t h e  *MACRO
UPDATE s t a t e m e n t )  i s  a  FORTRAN p r o g r a m t h a t  b u i l d s  a  o n e
s e c t o r  fi l e  o f  o n e - wo r d  i n t e g e r s  h a v i n g  t h e  v a l u e  1  t h r o u g h
320.  T h i s  i s  n e c e s s a r y  t o  h a n d l e  t h e  d a t a  fi l e  i n  t h e
s ample  p r o g r a m t h a t  f o l l o w s  i t .

CART S P E C CART A V A I L  P H Y  D R IVE
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*ONE WORD INTEGERS
DEFINE F I L E  1 ( 3 2 0 . 1 . U . K )
K =  1
IVAL =  1
011 1 0 0  1  =  1 . 3 2 0
WRITE ( 1
,
K )  
I V A
L

IVAL =  I V A L  +  1
100 CONTINUE

CALL E X I T
END

VARIABLE ALLOCATIONS
K( I  1= 0008  I V A L ( I  ) = 0 0 0 9

STATEMENT ALLOCATIONS
100 = 0 0 2 8

FEATURES SUPPORTED
ONE WORD INTEGERS
IOCS

CALLED SUBPROGRAMS
SDFIO S D W R T  S D C O M  S D I

INTEGER CONSTANTS
I= 000C 3 2 0 = 0 0 0 0

CORE REQUIREMENTS FOR
COMMON 0  VAR I ABLES 1 2  PROGRAM 3 8

END OF COMPILATION

/ /  XEQ L  1

* F I L E S ( I . F I L E I )
FILES ALLOCATION

I 0 3 2 2  0 0 0 1  0 5 7 8  F I LE 1
STORAGE ALLOCATION
R 4 1  7 A F C  ( H EX)  WDS UNUSED BY CORE LOAD
LIBF TRANSFER VECTOR

PAUSE 0 4 0 8
SDCOM 0 2 A 5
SDI 0 2 5 E
SDWRT 0 2 D A
SDFIO 0 2 D F

SYSTEM SUBROUTINES
ILSO4 0 0 C 4
ILS02 0 0 B 3

020C ( H EX)  I S  THE EXECUTION ADDR

/ /  JOB

LOG D R IVE C A R T  SPEC C A R T  A V A I L  P H Y  D R IVE
0000 1 1 1 1  1 1 1 1  0 0 0 2

V2 MO7 A C T U A L  32K  C O N F I G  32K

1=000A

SMAC0120
SMAC0130
SMAC0140
SMAC0150
SMAC0160
SMAC0170
SMAC0180
SMAC0190
SMACO200
SMACO210

SMACO220

SMACO230

SMACO260

/ /  a * * *
* *
* * *
* *
* * * *
* *
* * *
* *
* *
* * * *
*
* * * *
*  
p
o
c
0
2
7
0

/ /  *  D E F I N E  A  D ISK F I L E  AND I N I T I A L I Z E  I T  FOR A  MACRO LIBR AR Y. *  SM AC O280

/ /  a * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  s N A c ° 2 9 °

/ /  DUP S M A C O 3 0 0

*DELETE P U R G E  S M A C O 3 1 0
CART I D  1 1 1 1  D B  ADDR 2 6 2 0  D B  CNT 0 0 5 0

*D FILE U A  PU R GE 0 0 0 5  S M A C O 3 2 0
CART I D  1 1 1 1  D B  ADDR 2 6 2 0  D B  CNT 0 0 5 0

*MACRO UPDATE S M A C O 3 3 0
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BUILD ,PURGE, S M A C O 3 4 0
0262 0 0 0 5  * *  LIBRARY END * *
0000

ENDOP
UPDATE COMPLETED

SMACO350

/ /  * *
* *
* *
*
* *
* *
*
* *
* *
* *
*
* *
* *
*
* * *
* *
*
* * *
*  
s
m
A
c
0
3
6
0

/ /  *  D E F I N E  I I  MACROS FOR THE MACRO LIBRARY NAMED ' PURGE'  *  SM AC O370

/ /  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  s m A c 0 3 8 0

/ /  ASM
*MACLIB PURGE
*LIST

SMACO390
SMAC0400
SMAC0410

*  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  s m A c 0 4 2 0

*  I L L R Q  MACRO *  SM AC 0430
* PR IN TS ILLEGAL REQUEST MESSAGE WHEN CALLED *  SM AC 0440

SMAC S M A C 0 4 5 0
ILLRQ L L E G A L  REQUEST GENERATOR S M A C 0 4 6 0

00001 L I S T  O N  F O R C E  LI ST I N G  S M A C 0 4 7 0
00002 *  I L L E G A L  REQUEST P R I N T  MESSAGE S M A C 0 4 8 0
00003 L I S T  R E S T O R E  L I S T  CONDITION S M A C 0 4 9 0

MEND S M A C O 5 0 0

* *  *  *  *  *  *  *  *  *  *  *  *  *  *  s  *  *  *  *  *  *  *  *  *  s m A c 0 8 2 0
a A U T O  ERROR a  SM AC O530
a GENERATES A  DEFAULT ERROR ROUTINE WHEN ERROR a  SM AC O540
a PARAMETER WAS 0  OR NOT PASSED. *  SM AC O550
* *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  s m A c 0 5 6 0

SMAC S M A C O 5 7 0
AUTOE A U T O M A T I C  ERROR GENERATOR S M A C O 5 8 0

00001 D C  * 4 - 1  C A L L  SEQ-ERROR ENTRY ADDR S M A C O 5 9 0
00002 M D X  * 4 - 3  S K I P  AROUND ERROR SUBR S M A C 0 6 0 0
00003 D C  * - *  E N T E R  HERE ON ERROR S M A C 0 6 1 0
00004 B S C  I  * - 3  R E T U R N  TO RETRY OPERATION S M A C 0 6 2 0

MEND S M A C 0 6 3 0

a a  a  a  *
* * * * *  
a *
a  
a  
a
* a  
*
*
*  
*
a  
a  
a  
a  
s
m
A
c
0
6
5
0

* R E A D  MACRO a  SM AC 0660
a SETS FUNCTION CODE AND C ALLS SPEC IF IC  DEVICE *  SM AC 0670
a MACRO. *  SM AC 0680
• L A B E L  =  LABEL a  SM AC 0690
• D E V C  =  D ISKIC AR D . OR  PR IN T *  SM AC 0700
• A R E A  =  I / O  AREA ADDRESS OR LABEL *  SM AC 0710
• E R R O R  =  ADDRESS OF USERS ERROR ROUTINE *  SM AC 0720

THIS PARAMETER I S  OPTIONAL *  SM AC 0730
IF 0  OR BLANKITHE MACRO GENERATES a  SM AC 0740
AN ERROR ROUTINE a  SM AC 0750

a a  a  a * * * * * *  a  a  a  a * a  a  a  a  a  a  a  a  a  a  S m A c 0 7 6 0

SMAC G E N E R A L  READ MACRO S M A C 0 7 7 0
LABEL READ D E V C
I
A R E A . E R R O R  
S M A
C 0 7
8 0

00001 L A B E L  DEVC I
I
A R E A
I
E R R O R  
S M A
C 0 7
9 0

MEND S M A C 0 8 0 0

a a  a * * * * * * * * * * * *
* * *  a * * *  
a  * *  
s m A c 0 8 2
0

a W R I T E  MACRO *  S M A C 0830
• L A B E L  =  LABEL S M A C 0 8 4 0
• D E V C  =  D ISK,C AR D , OR  PR IN T *  S M A C 0850
• A R E A  =  I / O  AREA ADDRESS OR LABEL a  SM AC 0860
• E R R O R  =  ADDRESS OF USERS ERROR ROUTINE a  SM AC 0870

THIS PARAMETER I S  OPTIONAL a  SM AC 0880
IF 0  OR BLANK,THE MACRO GENERATES *  SM AC 0890
AN ERROR ROUTINE *  SM AC 0900

a a * * *  a * a  a  a  a  a  a  a  a  a  s a  a *  * a * *  a  s m A c 0 9 1 0
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SMAC
LABEL W R I TE

00001  L A B E L  D E v C
MEND

* *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  5 m 4 1 0 9 7 0
* D I S K  MA CRO *  S M A C 0 9 8 0
* GE NE RA TE S  A  L I B F  C A L L  T O  D I S K N .  *  S m A C 0 9 9 0
* T O  TE S T F OR  D I S K N  B US Y  Y OU  M US T C A L L  T H E  D I S K  *  S M A C 1 0 0 0
* MA CRO D I R E C TL Y  W I T H  A  FU N C  CODE  O F  O .  *  S M A C I 0 1 0
•  L A B E L  =  L A B E L  *  S M A C I O 2 0
•  F U N C  =  1  F OR  R E A D O  FOR  W R I TE  A N D  0  F OR  TE S T S M A C I 0 3 0
•  A R E A  =  I / O  A RE A  ADDRESS OR  L A B E L  *  S M A C I 0 4 0
•  E R R O R  =  OP T I ON A L  US E RS  E RROR R OU TI N E  *  S M A C I 0 5 0
* *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  s m A c l 0 0 0

DIS K  C A L L  GE NE RA TOR S M A C I 0 7 0
FUNCtAREA,ERROR S m A C I 0 8 0

0 0 0 0 1  D I S K N  C A L L  D I S K  S UB R S M A C I 0 9 0
0 0 0 0 2  ( F U N C  E Q  1 ) t R E A D  T E S T  F OR  RE A D FU N C  S M A C 1 1 0 0
0 0 0 0 3  ( F U N C  E Q  3 ) , W R I T E  T E S T  F OR  W R I TE  FU N C  S M A C I 1 1 0
0 0 0 0 4  ( F U N C  E Q 0 ) , T E S T  T E S T  F OR  T E S T  FU N C  S M A C I 1 2 0
0 0 0 0 5  I L L E G A L  RE QUE S T,A B ORT C A L L  S M A C 1 1 3 0
0 0 0 0 6  E N D  T E R M I N A T E  MA CRO S M A C I I 4 0
0 0 0 0 7  S M A C I 1 5 0
0 0 0 0 8  / 1 0 0 0  R E A D  FUNC CODE  S M A C 1 1 6 0
0 0 0 0 9  A R E A  G O  ASSEMBLE I / O  A RE A  A DDR S M A C I 1 7 0
0 0 0 1 0  S M A C I I 8 0
0 0 0 1 1  / 3 0 0 0  W R I T E  FU N C  CODE  S M A C 1 1 9 0
0 0 0 1 2  A R E A  G O  ASSEM I / O  A RE A  A DDR S M A C l 2 0 0
0 0 0 1 3  S M A C l 2 1 0
0 0 0 1 4  / 0 0 0 0  T E S T  FU N C  CODE  S M A C 1 2 2 0
0 0 0 1 5  * + 2  I / O  A RE A  A DDR S M A C 1 2 3 0
0 0 0 1 6  * - 4  B R A N C H  T O  C ON TI N U E  B US Y  TE S  S M A C l 2 4 0
0 0 0 1 7  * + 2  B R A N C H  A ROUND I / O  A RE A  S M A C l 2 5 0
0 0 0 1 8  2  D U M M Y  I / O  A RE A  S M A C 1 2 6 0

0 0 0 1 9  E N D  E X I T  MACRO S M A C 1 2 7 0
0 0 0 2 0  S M A C 1 2 8 0
0 0 0 2 1  A R E A - 1  I / O  A RE A  A DDRE S S  S M A C l 2 9 0
0 0 0 2 2  E R R O R  C K  FOR  D E FA U L T E RROR S M A C I 3 0 0
0 0 0 2 3  ( Q E R R  E Q 0 ) t A U T O E  S M A C I 3 1 0
0 0 0 2 4  E R R O R  U S E R  S P E C I F I E D  E RROR P A RA M S M A C I 3 2 0
0 0 0 2 5  E N D  E X I T  MA CRO S M A C I 3 3 0
0 0 0 2 6  S M A C I 3 4 0
0 0 0 2 7  S M A C I 3 5 0
0 0 0 2 8  S M A C I 3 6 0

SMAC1370

00001
0 0 0 0 2
0 0 0 0 3
0 0 0 0 4
0 0 0 0 5
0 0 0 0 6
0 0 0 0 7
0 0 0 0 8
0 0 0 0 9
0 0 0 1 0

SMAC
LABEL D I S K
LABEL L I B F

A I F
A I F
A I F
ILLRQ
AGO

READ A N O P
DC
AGO

WRITE A NOP
DC
AGO

TEST A N O P
DC
DC
MDX
MDX
BSS
AGO

AREA A N O P
DC

QERR S E T
A I F
DC
AGO

AUTOE A N OP
AuTOE

END A N O P
MEND

*  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  s m A c 1 3 9 0
* C A R D  MACRO *  S M A C I 4 0 0
* GE NE RA TE S  A  L I E F  C A L L  T O  CA RD1 S U B R OU TI N E .  *  S M A C 1 4 1 0
* T O  TE S T F O R  CA RD1  B U S Y  Y OU  MUS T C A L L  T H E  CA RD *  S M A C I 4 2 0
* MA CRO D I R E C TL Y  W I T H  A  F u N C  CODE  O F  O .  *  S M A C I 4 3 0
•  L A B E L  =  L A B E L  a  S M A C I 4 4 0
•  F U N C  I  F OR  R E A D t 3  FOR  W R I TE  A N D  0  F OR  T E S T  S M A C1 4 5 0
•  A R E A  I / O  A RE A  A DDRE S S  OR  L A B E L  *  S M A C 1 4 6 0
•  E R R O R  =  OP TI ON A L  US E RS  E RROR R OU TI N E  *  S M A C 1 4 7 0
* *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  s m A c 1 4 8 0

SmAC
LABEL C A R D
LABEL L I B F

A I F
A IF
A I F
ILLRQ
AGO

READ A N O P
DC
AGO

WRITE A N o p
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GENERAL W R I T E  MA CRO
DEVC,AREA,ERROR
3tA RE A ,E RROR

GENERATE E RROR S UB R

SMAC0920
SMAC0930
SMAC0940
SMAC0950

CARD C A L L  GE NE RA TOR S M A C I 4 9 0
FuNC,A RE A tE RROR S m A C I 5 0 0
CARD1 C A L L  CA RD S UB R S M A C I 5 1 0
(FUNC E Q l ) e R E A D  T E S T  F OR  RE A D FU N C  S M A C 1 5 2 0
(FUNC E Q  3 ) t W R I T E  T E S T  F OR  W R I TE  FU N C  S M A C I 5 3 0
(FUNC E Q  0 ) , T E S T  T E S T  F OR  T E S T  FU N C  S M A C I 5 4 0

ILLE GA L RE QUE S T, A B ORT C A L L  S M A C I 5 5 0
END T E R M I N A T E  MA CRO S M A C I 5 6 0

S MA CI570
/ 1 0 0 0  R E A D  FUNC CODE  S M A C 1 5 8 0
AREA G O  ASSEMBLE I / O  A RE A  A DDR s m A C I 5 9 0

S MA CI600



0 0 0 1 1
0 0 0 1 2
0 0 0 1 3
0 0 0 1 4
0 0 0 1 5
0 0 0 1 6
0 0 0 1 7
0 0 0 1 8
0 0 0 1 9
0 0 0 2 0
0 0 0 2 1
0 0 0 2 2
0 0 0 2 3
0 0 0 2 4
0 0 0 2 5

0 0 0 0 1
0 0 0 0 2
0 0 0 0 3
0 0 0 0 4
0 0 0 0 5
0 0 0 0 6
0 0 0 0 7
0 0 0 0 8
0 0 0 0 9
0 0 0 1 0
0 0 0 1 1
0 0 0 1 2
0 0 0 1 3
0 0 0 1 4
0 0 0 1 5
0 0 0 1 6
0 0 0 1 7
0 0 0 1 8
0 0 0 1 9
0 0 0 2 0
00021

DC
AGO

TEST A N O P
DC
MDX
AGO

AREA A N O P
DC

QERR S E T
A I F
DC
AGO

AUTOE A NOP
AUTOE

END A N O P
MEND

SMAC
LABEL P R I N T
LABEL L I B F

A I F
A I F
ILLRQ
AGO

WRITE A NOP
DC
AGO

TEST A N O P
DC
MDX
AGO

AREA A N O P
DC

QERR S E T
A I F
DC
AGO

AUTOE A NOP
AUTOE

END A N O P
MEND

/ 2 0 0 0  W R I T E  FU N C  CODE  S M A C I 6 1 0
AREA G O  ASSEM I / O  A RE A  A DDR S M A C I 6 2 0

S MA CI630
/ 0 0 0 0  T E S T  FU N C  CODE  S M A C I 6 4 0
* - 3  B R A N C H  T O  CONTI NUE  B US Y  TE S  S M A C I 6 5 0
END E X I T  MA CRO S M A C 1 6 6 0

SMAC1670
AREA-1 I / O  A RE A  A DDRE S S S M A C 1 6 8 0
ERROR C K  F OR  DE FA UL T E RROR S M A C I 6 9 0
(QERR E Q 0 ) , A U T O E  S M A C 1 7 0 0
ERROR U S E R  S P E C I F I E D  E RROR P A RA M S M A C I 7 1 0
END E X I T  MA CRO S M A C I 7 2 0

SMAC1730
GENERATE E RROR S UB S  S M A C 1 7 4 0

S MA CI750
S MA CI760

* *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  s m A c 1 7 8 0
* P R I N T  MA CRO *  S M A C 1 7 9 0
*  GE NE RA TE S  A  L I B F  C A L L  T O  P R N T3  S UB ROUTINE  *  S M A C 1 8 0 0
* T O  TE S T F O R  P R N T3  B US Y  Y OU  MUS T C A L L  T H E  P R I N T  *  S M A C I 8 1 0
* M A CRO D I R E C TL Y  W I T H  A  FU N C  CODE  O F  O .  *  S M A C I 8 2 0
•  L A B E L  =  L A B E L  *  S M A C 1 8 3 0
•  F U N C  =  3  F OR  P R I N T  A N D  0  FOR  T E S T  *  S M A C I 8 4 0
•  A R E A  =  I / O  A RE A  A DDRE S S  OR  L A B E L  *  S M A C I 8 5 0
•  E R R O R  =  OP TI ON A L  US E RS  E RROR R OU TI N E  *  S M A C 1 8 6 0
*  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  s m 4 c 1 8 7 0

P RINT C A L L  GE NE RA TOR S M A C I 8 8 0
FUNC,A RE A ,E RROR S M A C I 8 9 0
PRNT3 C A L L  P R I N T  S UB R S M A C I 9 0 0
(FUNC E Q 3 ) , W R I T E  TE S T  F OR  W R I TE  FU N C  S M A C I 9 1 0
(FUNC E Q 0 ) , T E S T  T E S T  F OR  T E S T  FU N C  S M A C I 9 2 0

ILLE GA L RE QUE S T,A B ORT C A L L  S M A C I 9 3 0
END T E R M I N A T E  MACRO S M A C I 9 4 0

SMAC1950
/ 2 0 0 0  W R I T E  FU N C  CODE  S M A C I 9 6 0
AREA G O  ASSEM I / O  A RE A  A DDS  S M A C I 9 7 0

SMAC1980
/ 0 0 0 0  T E S T  FU N C  CODE  S M A C I 9 9 0
* - 3  B R A N C H  T O  CONTI NUE  B US Y  T E S  S M A C 2 0 0 0
END E X I T  MA CRO S M A C 2 0 1 0

SMAC2020
A RE A -I  I / O  A RE A  A DDRE S S  S M A C 2 0 3 0
ERROR C K  FOR  DE FA UL T E RROR S M A C 2 0 4 0
(QERR E Q 0 ) , A U T O E  S M A C 2 0 5 0
ERROR U S E R  S P E C I F I E D  E RROR P A RA M S M A C 2 0 6 0
END E X I T  MACRO S M A C 2 0 7 0

SMAC2080
GENERATE E RROR S UB S  S M A C 2 0 9 0

SMAC2100
SMAC2110

* *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  s m A c 2 1 3 0
* C O N V E R T  MACRO *  S M A C 2 1 4 0
* T H I S  MACRO HA NDLE S  *  S M A C 2 1 5 0
* H O L L E R I T H  T O  P R I N TE R  CODE  V I A  ,
H O L P R
,  *  
S M A C 2 1 6 0

* 1  B I N A R Y  T O  6  H OL L E R I TH  CHA RS  V I A  ' B I N D C
,  *  S M A C 2 1 7 0* 6  H OL L E R I TH  T O  1  B I N A R Y  CHA R V I A  ,
D C B I N
,  *  
S M A C 2 1 8 0

* W HERE *  S M A C 2 1 9 0
•  A R E A  =  I N P U T  A RE A  ( O U T P U T  F OR  B I N D C )  *  S M A C 2 2 0 0
•  R T  =  CONV E RS ION R T .  H OL P R OM N D C  OR  D C B I N *  S M A C 2 2 1 0
•  + P R N T R =  OUTP UT C O D E  F OR  HOL P R *  S M A C 2 2 2 0

0 F OR  CONS OL E ,  1  F OR  1 4 0 3  P R I N TE R  *  S M A C 2 2 3 0
•  O U T P T  =  OUTP UT A RE A  F OR  HOL P R *  S M 4 C 2 2 4 0
•  C H C T  =  CHA RA CTE R COUNT F OR  HOL P R *  S M A C 2 2 5 0
* *  *  *  *  *  *  *  *  *  *  *  *  *  *  s  *  *  *  *  *  *  *  *  *  s m A C 2 2 6 0

SMAC C O D E  CONV E RS ION C A L L  S M 4 C 2 2 7 0
LABEL CNV RT A R E A I R T p + P R N T R p OU T P T , C H C T  S M A C 2 2 8 0

0 0 0 0 1  L A B E L  L I B F  R T  S M A C 2 2 9 0
0 0 0 0 2  A G O  R I  G E N  A P P ROP RIA TE  CODE  S M A C 2 3 0 0
0 0 0 0 3  H O L P R  A NOP  S T O P  HE RE  F OR  HOL P R S M A C 2 3 1 0
0 0 0 0 4  D C  / + P R N T R  C O N V E R S I O N  CODE  S M A C 2 3 2 0
0 0 0 0 5  D C  A R E A  I N P U T  S M A C 2 3 3 0
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00006 D C  O U T P T  O U T P U T  S M A C 2 3 4 0
00007 D C  C H C T  C H A R  COUNT S M A C 2 3 5 0
00008 A G O  E N D  S M A C 2 3 6 0
00009 R T  A N O P  S T O P  HERE FOR B1NDC AND DCBIN S M A C 2 3 7 0
00010 D C  A R E A  I / O  AREA S M A C 2 3 8 0

END M E N D  S M 4 C 2 3 9 0

*  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  s m A c 2 4 1 0
* B L OC K  MACRO *  SM A C 2420
* GENERATE A  BLOCK OF CONSTANTS. *  SM 4C 2430
* A  =  CONSTANT TO F I L L  BLOCK W ITH *  SM A C 2440
* B  =  NUMBER OF CONSTANTS T O GENERATE *  SM A C 2450
* *  a  *  *  *  *  *  *  *  s  s  *  *  *  *  *  *  *  *  *  *  a  *  *  sm A c2460

SMAC C O N S T A N T  DATA BLOCK S M A C 2 4 7 0
LABEL BLOCK A
e
B  
G E N E
R A T O
R  
S M
A C
2 4
8 0

00001 L I S T  O F F  S M A C 2 4 9 0
00002 C O U N T  SET  B  S M A C 2 5 0 0
00003 D A T A  A N O P S M A C 2 5 1 0
00004 L I S T  S M A C 2 5 2 0
00005 D C  A  S M A C 2 5 3 0
00006 L I S T  O F F  S M A C 2 5 4 0
00007 C O U N T  SET  C O U N T - 1  S M A C 2 5 5 0
00008 A I F B  ( C O U N T  GT  0) ,D A T A  S M 4 C 2 5 6 0
00009 L I S T  S M A C 2 5 7 0

MEND S M A C 2 5 8 0

*  * * * * * * * * * * * * * *  a  * * * * * * * * *  s m A c 2 6 0 0
* I N R E G  MACRO S M A C 2 6 1 0
* LOAR AN IN D EX REGISTER W ITH A  VALUE *  SM A C 2620
• A  =  THE VALUE, B  =  THE REGISTER NUMBER *  5M A C 2630
• * * * *  a  a  * * *  a * * * * * *  * * * * * * * *  sm A c2640

SMAC S E T  REGISTER B  T O VALUE A  S M A C 2 6 5 0
A I N R E G  B  S M A C 2 6 6 0

00001 A I F  ( A  GT  127) ,L ON G S M A C 2 6 7 0
00002 A I F  I A  L T  —128) ,LONG S M A C 2 6 8 0
00003 L D X  B  A  S M A C 2 6 9 0
00004 A G O  E N D  S M A C 2 7 0 0
00005 L O N G  A N O P S M A C 2 7 1 0
00006 L O X  L B  A  S M A C 2 7 2 0
00007 E N D  A N O P  S M A C 2 7 3 0

MEND S M A C 2 7 4 0

a a  a  *  a  *  a  a  a  *  a  *  a  a  *  a  *  a  a  a  a  a  *  a  a  s m A c 2 7 6 °

* D E C R  MACRO *  SM A C 2770
a DECREMENT A  COUNTER FOR LOOP CONTROL. *  SM A C 2780
a A  =  STORAGE ADDRESS OF COUNTER, I F  ANY a  SM A C 2790
* a  =  REGISTER NUMBER S M A C 2 8 0 0
* C  =  THE DECREMENT VALUE *  SM A C 2810
a *  a  *  a  a  *  a  a  a  a  a  *  a  *  a  a  a  a  *  *  a  a  a  a  sm A c2820

SMAC D E C R E M E N T  COUNTER S M A C 2 8 3 0
A D E C R  B e C  S M A C 2 8 4 0

00001 A I F  ( 8  EQ 0) 1LONG T E S T  FOR IN D EXIN G S M A C 2 8 5 0
00002 M D X  B  —C I N D E X E D  COUNTER S M A C 2 8 6 0
00003 A G O  E N D  S M A C 2 8 7 0
00004 L O N G  A N O P S M A C 2 8 8 0
00005 M D X  L  A , — C  N O N — I N D E X E D  COUNTER S M A C 2 8 9 0
00006 E N D  A N O P  S M A C 2 9 0 0

MEND S M A C 2 9 1 0
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0000 2 0  04262495

0001 0  - 1 0 0 0

0002 1  0 0 6 1
0000

0003 I  0 0 0 5
0004 0  7 0 0 3
0005 0  0 0 0 0
0006 0 1  4C 800005

0008 0 0  66000 I 3C

000A 2 0  03059131

0008 0  1 0 0 0

000C I  0 1 A 4
0000

0000 1  0 0 0 1
000E 0  7 0 0 3
000F 0  0 0 0 0
0010 0 1  4C 80000F

0012 2 0  03059131

• *  s m A c 2 9 3 0

SAMPLE PROGRAM S M A C 2 9 5 0
• P R O G R A M  WHICH S M 4 C 2 9 6 0
•  A -  READS ONE SECTOR DATA F I L E  WHICH CONTAINS SMAC2970

INTEGER DATA FROM D ISK  S M A C 2 9 8 0
•  B -  READS EVERY 5T H  ENTRY FROM CARD S M A C 2 9 9 0
• C -  PUNCHES EVERY 3RD ENTRY TO CARD S M A C 3 0 0 0
• 0 -  ADDS ONE T O EVERY OTHER ENTRY BEGINNING S M A C 3 0 1 0

WITH SECOND ENTRY S M A C 3 0 2 0
• E -  WRITES MODIFIED F I L E  TO PR IN T ER O ENTRIES SMAC3030

PER L IN E S M A C 3 0 4 0
SMAC3050

smAc3070

* A  -  READ THE D ISK  DATA F I L E

STEPA READ D I S K t F I L E 1 0  R EA D  F I L E
+STEPA D ISK  I t F I L E • 0
+STEPA L IB F  D I S K N
+ A I F  ( 1  EQ I ) t R EA D
+READ A N OP
+ D C  / 1 0 0 0

AGO F I L E
+FILE A N O P
+ D C  F I L E - I
+QERR S E T  0
+ A 1 F  ( Q E R R  EQ 0)1AUTOE
+AUTOE ANOP
+ A U T O E
+ D C  * + I
+ M D X  * + 3
+ D C  * - *
+ B S C  1  * - 3
+END A N O P

316 I N R E G  2  S E T  LOOP CONTROL
+ A I F  ( 3 1 6  CT 127) 9LON G
+LONG A N OP
+ L O X  L 2  3 1 6
+END A N O P

SMAC3090
* SM A C 3100

SMAC3I10
SMAC3120

SMAC3I30

SMAC3I50
* B  -  READ DATA CARDS AND STO I N  EVERY 5T H  ENTRY S M A C 3I 60

SMAC3170
STEPB READ C A R D O A T A  R E A D  DATA FROM CARD S M A C 3 1 8 0

+STEPB CARD
+STEPB L IB F  C A R D I
+ A 1 F  ( I  EQ 1) ,R EA D
+READ A N OP
+ D C  / 1 0 0 0
+ A G O  D A T A
+DATA A N OP
+ D C  D A T A - I
+QERR S E T
+ A I F  ( 0 E R R  EQ 0) ,A U TOE
+AUTOE ANOP
+ A U T O E
+ D C  * + I
+ M 0 x  * + 3
+ D C  * - *
+ B S C  I  * - 3
+END A N O P

CARD 0  B U S Y  TEST S M A C 3 I 9 0
+ L I B F  C A R D I
+ A I F  ( 0  EQ 1) ,R EA D
• A l f  1 0  EQ 3 )
9
W R I T E
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A l f (0  E Q 0 1 1 TE S T
+TEST ANOP

0 0 1 3  0 0 0 0 0 DC / 0 0 0 0
0 0 1 4  0 70FD + MDX * - 3

+ AGO END
+END ANOP

CNVRT DA TA tDCB IN CONV E RT 1 S T  5  CA RD COLUM SMAC3200
0 0 1 5  2 0 0 4 0 C2 2 5 5 + L1B F DCBIN

+ AGO DCB1N
+DCB1N ANOP STOP

0 0 1 6  1 01A5 + DC DATA
0 0 1 7  0 1 D6 0 0 0 0 6 2 STO L2 F I L E  S A V E  A S  5 T H  CHA RA CTE R SMAC3210

DECR 2 0  D E C R E M E N T  L OOP  CONTROL SM4C3220
+ A1F (2  E Q 0 ) 1 L O N G

0 0 1 9  0 72FB + MDX 2 - 5
+ AGO END
+END ANOP

001A  0 70EF B STEPB C O N T I N U E  S TE P  B SM4C3230
* PRIME 1 4 4 2  F OR  P UNCHI NG SMAC3240

READ CARD,DATA R E A D  ONE  B L A N K  CA RD SM4C3250

0 0 I B  2 0 0 3 0 5 9 1 3 1
+
+

CARD
L I B F

1 , DA TA ,
CARD1

+ A I F ( I  E Q 1 ) , R E A D
+READ ANOP

0 0 I C  0 1000 + DC / 1 0 0 0
+ AGO DATA
+DATA ANOP

0 0 1 0  1 01A 4 + DC DA TA -1
0 0 0 0 +QERR SET

+ A1F (QERR E Q 0 ) , A U T O E
+AUTOE ANOP
+ AUTOE

0 0 I E  I 0 0 2 0 + DC * +1
0 0 I F  0 7003 + MDX * + 3
0 0 2 0  0 0 0 0 0 + DC * - *
0021  0 1 4 C8 0 0 0 2 0 + BSC 1 * - 3

+END ANOP
319 1NREG 2 S E T  L OOP  CONTROL SM4C3260

+ A1F (3 1 9  G T  1 2 7 ) 1 L ON G
+LONG ANOP

0 0 2 3  0 0 6 6 0 0 0 1 3 F + LOX L2 3 1 9
+END ANOP

SMAC3280
C -  CONV E RT A N D  P UNCH E V E RY  3 R D  E N TR Y SMAC3290

SMAC3300
0 0 2 5  0 1 C6 0 0 0 0 6 1 STEPC LD L 2 F I L E - 1  C O N V E R T  I N TE GE R  T O SMAC3310

CARD 0 B U S Y  T E S T SMAC3320
0 0 2 7  2 0 0 3 0 5 9 1 3 1 + L1BF CARD1

+ A1F (0  E Q 1 ) , R E A D
+ A1F (0  E Q 3 ) , W R I T E
+ A1F (0  E Q 0 ) 1 T E S T
+TEST ANOP

0 0 2 8  0 0 0 0 0 + DC / 0 0 0 0
0 0 2 9  0 70FD + MDX * - 3

+ AGO END
+END ANOP

CNVRT DATA,B1NDC CA RD CODE SM4C3330
002A  2 0 0 2 2 5 5 1 0 3 + L I B F B1NDC

+ AGO BINDC
+B INDC ANOP STOP

002B  1 01A5 + DC DATA
WRITE CARD1DATA P U N C H  D A TA  WORD SMAC3340

+ CARD 39DATA1
002C 2 0 0 3 0 5 9 1 3 1 + L I B F CARD1

+ A1F (3  E Q 1 ) , , R E A D
+ A l f (3  E Q 3 ) 1 W R I T E
+WRITE ANOP

0 0 2 0  0 2000 + DC / 2 0 0 0
+ AGO DATA
+DATA ANOP

002E  1 01A 4 + DC DA TA -1
0 0 0 0 +(DERR SET

+ A I F (OERR E Q 0 ) , A U T O E



Appendi x  A:  G e n e r a l  Exampl es  o f  Macr os  a n d  Ma c r o Assembl er  Fe a t ur e s  7 7

+AUTOE
+

ANOP
AUTOE

002F 1 0031 + DC *+1
0030 0 7003 + MDX *+ 3
0031 0 0000 + DC * - *
0032 01 4C800031 + BSC I * - 3

+END ANOP
DECR 293 D E C R  LOOP CONTROL SMAC3350

+ AIF 12 EQ 0 )
9
1 - O N G

0034 0 72F1) + MDX 2 - 3
+ AGO END
+END ANOP

0035 0 70EF B STEPC C O N T I N U E  STEP C SMAC3360
319 INREG 2 S E T  LOOP CONTROL SM4C3370

+ AIF ( 319 GT  127) 9LON G
+LONG ANOP

0036 00 6600013F + LDX L 2 319
+END ANOP

* SMAC3390
* D - ADD ONE T O EVERY OTHER ENTRY * SMAC3400
* SMAC3410

0038 01 C6000062 STEP() LO L 2 FILE A D D  I  T O EVERY OTHER SMAC3420
003A 0 8025 A ONE D A T A  ENTRY STARTING W ITH SMAC3430
0038 01 06000062 STO L 2 FILE T H E  2ND ENTRY SMAC3440

DECR 292 SMAC3450
+ AIF (2 EQ  0) 0- ON G

0030 0 72FE + MDX 2 - 2
+ AGO END
+END ANOP

003E 0 70F9 B STEPD C O N T I N U E  STEP D SMAC3460
- 320 INREG I S E T  OUTER LOOP COUNT SM4C3470

+ AIF ( - 320 GT  127)11-ONG
+ AIF ( - 320 L T  - 1 2 8 )

9
1 - O N G

+LONG ANOP
003F 00 6500FECO + LOX L i - 320

+END ANOP
5 INREG 2 S E T  A  T O 5 SMAC3480

+ AIF (5 GT  127) 0- ON G
+ AIF (5 L T  - 1 2 8 )

9
L O N G

0041 0 6205 + LOX 2 5
+ AGO END
+END ANOP

* SMAC3500
* E - W RITE FILE T O 1 4 0 3  * SMAC3510
* SMAC3520

0042 01 C50001A3 STEP2 LD L I F IL E+ 32I  F ET C H  DATA WORD SMAC3530
CNVRT DATA+70INDC CONVERT DATA T O 1 4 0 3 SMAC3540

0044 20 02255103 + LIBF BINDC
+ AGO BINDC
+BINDC ANOP STOP

0045 1 01AC + DC DATA+7
CNVRT DATA+ 7,HOLPR,IpPRINT

9
6 C O D E

SMAC3550
0046 20 08593509 + LIEF HOLPR

+ AGO HOLPR
+HOLPR ANOP

0047 0 0001 + DC / I
0048 1 ()LAC + DC DATA+7
0049 I 01F6 + DC PRINT
004A 0 0006 + DC 6

+ AGO END
0049 OUTPT EQU * - 2 SMAC3560
004B 01 74040049 MDX L OU TPT

9
4 
A D
J U
S T  
B
U
F
F
E
R  
A
D
D
R

SMAC3570
STEPF DECR 2,1 D E C R  L IN E COUNT SMAC3580

+ AIF (2 EQ  0) ,L ON G
0040 0 72FF + MDX 2 - 1

+ AGO END
+END ANOP

004E 0 700E B STEPG C O N T I N U E  TO F I L L  BUFFER SMAC3590
OUTPT DECR 0, 20  R E S E T  BUFFER A D D R

9
N E W  L I N E

SMAC3600
+ AIF (0 EO 0)91-ONG
+LONG ANOP



000  OVERFLOW S E CTORS  S P E C I F I E D
000  OVERFLOW  S E CTORS  R E QU I R E D

0 0 4 F

0051

01

20

74E C0049

1 7 6 5 5 8 F3

+
+END

+
+
+
+TEST

mpx
ANOP
P RINT
L I B F
A IE
A IE
ANOP

L OU TP T, -2 0

0 B U S Y  T E S T
PRNT3
(0  E Q 3 ) , W R I T E
(0  E 0  0 ) , T E S T

SMAC3610

0052 0 0 0 0 0 + DC / 0 0 0 0
0 0 5 3 0 70FD + MDX * - 3

+ AGO END
+END ANOP

WRITE P R I N T, P R I N T P R I N T  L I N E SM4C3620

0 0 5 4 20 1 7 6 5 5 8 F3
+
+

P RINT
L IB E

3 , P R I N T ,
PRNT3

+ A I F (3  E Q 3 ) , w R I T E
+WRITE ANOP

0 0 5 5 0 2 0 0 0 + DC / 2 0 0 0
+ AGO P RINT
+p R(NT ANEW

0 0 5 6 1 01F5 + DC P R I N T-1
0 0 0 0 +DERR SET

+ A IE (OERR E U  0 ) , A U T O E
+AuTCE ANOP
+ AUTOE

0 0 5 7 I 0 0 5 9 + DC * +1
0 0 5 8 0 7003 + m0X * + 3
0 0 5 9 0 0 0 0 0 + DC * - *
0 0 5 4 01 4 C8 0 0 0 5 9 + BSC I * - 3

+END ANOP
5 INREG 2 R E S E T  L I N E  COUNT SMAC3630

+ A IF (5  G T  1 2 7 ) , L O N G
+ A I F (5  L T  -1 2 8 ) . 9 L ON G

005C 0 6 2 0 5 + LDX 2 5
+ AGO END
+END ANOP

0 0 5 0 0 7101 STEPG MDX I 1 I N C R  D A TA  P OI N TE R SMAC3640
005E 0 70E3 MDX STEP2 C O N T I N U E  T O  P R I N T SMAC3650
0 0 5 F 0 6 0 3 8 E X IT E X IT E X I T-E ND  O F  J OB SMAC3660

* *  * * * * * *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  * * SmAC3670
* CONSTANTS A N D  B UFFE RS SMAC3680
* SMAC3690

0 0 6 0 0 0001 ONE DC 1 C O N S T A N T  1 SMAC3700
0 0 6 2 FI L E EOU *4.1 D A T A  F I L E  S E CTOR ADDRESS SMAC3710
0 0 6 1 31 0 6 2 5 3 1 7 1 DSA FI L E 1 SMAC3720
0 0 6 4 0 1 4 0 BSS 320 D A T A  A RE A SMAC3730
0 1 4 4 0 0 0 5 0 DC 80 SMAC3740
0 1 4 5 0 0 5 0 DATA BSS 80 C A R D  B UFFE R SMAC3750
01F5 0 0 0 1 4 DC 20 SMAC3760
0 1 F6 P RINT EQU * SMAC3770

BLOCK / 7 F 7 F , 2 0  B L A N K  P R I N T  B UFFE R SMAC3780
0 1 F6 0 7F7F + DC / 7 F 7 F
0 1 F7 0 7F7F + DC / 7 F 7 F
0 1 F8 0 7F7F + DC / 7 F 7 F
0 1 F9 0 7F7F + DC / 7 F 7 F
OI FA 0 7F7F + DC / 7 F 7 F
OI FB 0 7F7F + DC / 7 F 7 F
OIFC 0 7 F7 F + DC / 7 F 7 F
01FD 0 7 F7 F + DC / 7 F 7 F
OIFE 0 7F7F + DC / 7 F 7 F
OI FF 0 7F7F + DC / 7 F 7 F
0 2 0 0 0 7F7F + DC / 7 F 7 F
0201 0 7F7F + DC / 7 F 7 F
0202 0 7F7F + DC / 7 F 7 F
0 2 0 3 0 7F7F + DC / 7 F 7 F
0 2 0 4 0 7F7F + DC / 7 F 7 F
0 2 0 5 0 7F7F + DC / 7 F 7 F
0 2 0 6 0 7F7F + DC / 7 F 7 F
0207 0 7F7F + DC / 7 F 7 F
0208 0 7F7F + DC / 7 F 7 F
0 2 0 9 0 7F7F + DC / 7 F 7 F
0 2 0 4 0 0 0 0 END STEPA SMAC3790

78 1 1 3 0 / 1 8 0 0  Ma c r o Assembl er  Pr ogr ammi ng



014 SYMBOLS D E F I N E D
NO E R R OR (S ) A N D  N O  W A R N I N G(S ) F L A G G E D  I N  A B OV E  ASSEMBLY

03C0 ( H E X ) IS  T H E EXECUTION A DDR
- 0 0 3 1 9 +0 0 3 1 9 + 0 0 3 1 9 +0 0 3 1 7 +0 0 3 1 7
- 0 0 3 1 5 +0 0 3 1 5 + 0 0 3 1 3 +0 0 3 1 3 +0 0 3 1 1
- 0 0 3 0 9 +0 0 3 0 9 +0 0 3 0 9 + 0 0 3 0 7 +0 0 3 0 7
- 0 0 3 0 5 +0 0 3 0 5 +0 0 3 0 3 +0 0 3 0 3 +0 0 3 0 1
- 0 0 2 9 9 +0 0 2 9 9 +0 0 2 9 9 +0 0 2 9 7 +0 0 2 9 7
- 0 0 2 9 5 +0 0 2 9 5 +0 0 2 9 3 +0 0 2 9 3 +0 0 2 9 1
- 0 0 2 8 9 + 0 0 2 8 9 + 0 0 2 8 9 +0 0 2 8 7 +0 0 2 8 7
- 0 0 2 8 5 +0 0 2 8 5 +0 0 2 8 3 +0 0 2 8 3 +0 0 2 8 1
- 0 0 2 7 9 +0 0 2 7 9 + 0 0 2 7 9 + 0 0 2 7 7 +0 0 2 7 7
- 0 0 2 7 5 +0 0 2 7 5 + 0 0 2 7 3 + 0 0 2 7 3 +0 0 2 7 1
- 0 0 2 6 9 +0 0 2 6 9 + 0 0 2 6 9 +0 0 2 6 7 +0 0 2 6 7
- 0 0 2 6 5 +0 0 2 6 5 + 0 0 2 6 3 +0 0 2 6 3 +0 0 2 6 1
- 0 0 2 5 9 +0 0 2 5 9 +0 0 2 5 9 +0 0 2 5 7 +0 0 2 5 7
- 0 0 2 5 5 +0 0 2 5 5 + 0 0 2 5 3 + 0 0 2 5 3 +0 0 2 5 1
- 0 0 7 4 9 +0 0 2 4 9 +0 0 2 4 9 +0 0 2 4 7 +0 0 2 4 7
- 0 0 2 4 5 +0 0 2 4 5 +0 0 2 4 3 +0 0 2 4 3 +0 0 2 4 1
- 0 0 2 3 9 +0 0 2 3 9 +0 0 2 3 9 +0 0 2 3 7 +0 0 2 3 7
- 0 0 2 3 5 +0 0 2 3 5 +0 0 2 3 3 +0 0 2 3 3 +0 0 2 3 1
- 0 0 2 2 9 + 0 0 2 2 9 + 0 0 2 2 9 +0 0 2 2 7 +0 0 2 2 7
- 0 0 2 2 5 +0 0 2 2 5 +0 0 2 2 3 +0 0 2 2 3 +0 0 2 2 1
- 0 0 2 1 9 +0 0 2 1 9 +0 0 2 1 9 +0 0 2 1 7 +0 0 2 1 7
- 0 0 2 1 5 +0 0 2 1 5 +0 0 2 1 3 +0 0 2 1 3 +0 0 2 1 1
- 0 0 2 0 9 +0 0 2 0 9 +0 0 2 0 9 +0 0 2 0 7 +0 0 2 0 7
- 0 0 2 0 5 +0 0 2 0 5 +0 0 2 0 3 +0 0 2 0 3 +0 0 2 0 1
- 0 0 1 9 9 +0 0 1 9 9 +0 0 1 9 9 +0 0 1 9 7 +0 0 1 9 7
- 0 0 1 9 5 +0 0 1 9 5 +0 0 1 9 3 + 0 0 1 9 3 +0 0 1 9 1
- 0 0 1 8 9 +0 0 1 8 9 +0 0 1 8 9 +0 0 1 8 7 +0 0 1 8 7
- 0 0 1 8 5 +0 0 1 8 5 +0 0 1 8 3 +0 0 1 8 3 +0 0 1 8 1
- 0 0 1 7 9 +0 0 1 7 9 +0 0 4 7 9 + 0 0 1 7 7 +0 0 1 7 7
- 0 0 1 7 5 +0 0 1 7 5 +0 0 1 7 3 +0 0 1 7 3 +0 0 1 7 1
- 0 0 1 6 9 +0 0 1 6 9 + 0 0 1 6 9 +0 0 1 6 7 +0 0 1 6 7
- 0 0 1 6 5 +0 0 1 6 5 +0 0 1 6 3 +0 0 1 6 3 +0 0 1 6 1
- 0 0 1 5 9 +0 0 1 5 9 +0 0 1 5 9 +0 0 1 5 7 +0 0 1 5 7
- 0 0 1 5 5 +0 0 1 5 5 +0 0 1 5 3 +0 0 1 5 3 +0 0 1 5 1
- 0 0 1 4 9 +0 0 1 4 9 +0 0 1 4 9 +0 0 1 4 7 +0 0 1 4 7
- 0 0 1 4 5 +0 0 1 4 5 +0 0 1 4 3 +0 0 1 4 3 +0 0 1 4 1
- 0 0 1 3 9 +0 0 1 3 9 + 0 0 1 3 9 +0 0 1 3 7 +0 0 1 3 7
- 0 0 1 3 5 +0 0 1 3 5 + 0 0 1 3 3 +0 0 1 3 3 +0 0 1 3 1
- 0 0 1 2 9 +0 0 1 2 9 +0 0 1 2 9 +0 0 1 2 7 +0 0 1 2 7
- 0 0 1 2 5 +0 0 1 2 5 + 0 0 1 2 3 +0 0 1 2 3 +0 0 1 2 1
- 0 0 1 1 9 +0 0 1 1 9 +0 0 1 1 9 +0 0 1 1 7 +0 0 1 1 7
- 0 0 1 1 5 +0 0 1 1 5 + 0 0 1 1 3 +0 0 1 1 3 +0 0 1 1 1
- 0 0 1 0 9 +0 0 1 0 9 +0 0 1 0 9 + 0 0 1 0 7 + 0 0 1 0 7
-0 0 1 0 5 +0 0 1 0 5 +0 0 1 0 3 +0 0 1 0 3 +0 0 1 0 1
- 0 0 0 9 9 +0 0 0 9 9 +0 0 0 9 9 + 0 0 0 9 7 +0 0 0 9 7
- 0 0 0 9 5 +0 0 0 9 5 + 0 0 0 9 3 +0 0 0 9 3 +0 0 0 9 1
- 0 0 0 8 9 +0 0 0 8 9 +0 0 0 8 9 +0 0 0 8 7 +0 0 0 8 7
-0 0 0 8 5 +0 0 0 8 5 +0 0 0 8 3 +0 0 0 8 3 +0 0 0 8 1
- 0 0 0 7 9 + 0 0 0 7 9 + 0 0 0 7 9 +0 0 0 7 7 +0 0 0 7 7
- 0 0 0 7 5 +0 0 0 7 5 + 0 0 0 7 3 +0 0 0 7 3 +0 0 0 7 1
- 0 0 0 6 9 +0 0 0 6 9 + 0 0 0 6 9 +0 0 0 6 7 +0 0 0 6 7

/ /  X E Q L  1  N

* F I L E S ( 1 , F I L E 1 )
R 4 1  7 6 1 E  ( H E X )  W DS  UNUS E D B Y  CORE  L OA D
L I B F TRA NS FE R V E CTOR

PRIV 0 9 5 C
HULL 0 9 0 C
PRNT3 0 7 0 8
HOLPR 0 7 7 4
BINDC 0 7 2 C
DCBIN 0 6 0 4
CARD1 0 5 C A
DISKN 0 0 F 9

SYSTEM S UB ROUTINE S
IL S O4  0 0 C 4
ILS O2 0 0 B 3
ILSOO 0 9 A D

SMAC3800

SMAC3810
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- 00065 + 0 0 0 6 5  + 0 0 0 6 3  + 0 0 0 6 3  + 0 0 0 6 1
- 00059 + 0 0 0 5 9  + 0 0 0 5 9  + 0 0 0 5 7  + 0 0 0 5 7
- 00055 + 0 0 0 5 5  + 0 0 0 5 3  + 0 0 0 5 3  + 0 0 0 5 1
- 00049 + 0 0 0 4 9  + 0 0 0 4 9  + 0 0 0 4 7  + 0 0 0 4 7
- 00045 + 0 0 0 4 5  + 0 0 0 4 3  + 0 0 0 4 3  + 0 0 0 4 1
- 00039 + 0 0 0 3 9  + 0 0 0 3 9  + 0 0 0 3 7  + 0 0 0 3 7
- 00035 + 0 0 0 3 5  + 0 0 0 3 3  + 0 0 0 3 3  + 0 0 0 3 1
- 00029 + 0 0 0 2 9  + 0 0 0 2 9  + 0 0 0 2 7  + 0 0 0 2 7
- 00025 + 0 0 0 2 5  + 0 0 0 2 3  + 0 0 0 2 3  + 0 0 0 2 1
- 00019 + 0 0 0 1 9  + 0 0 0 1 9  + 0 0 0 1 7  + 0 0 0 1 7
- 00015 + 0 0 0 1 5  + 0 0 0 1 3  + 0 0 0 1 3  + 0 0 0 1 1
- 00009 + 0 0 0 0 9  + 0 0 0 0 9  + 0 0 0 0 7  + 0 0 0 0 7
- 00005 + 0 0 0 0 5  + 0 0 0 0 3  + 0 0 0 0 3  + 0 0 0 0 1
INPUT DATA CARDS
-  5  S M A C 3 8 2 0

10 S M A C 3 8 3 0
15 S M A C 3 8 4 0
20 S M A C 3 8 5 0
25 S M A C 3 8 6 0
30 S M A C 3 8 7 0
35 S M A C 3 8 8 0
40 S M 4 C 3 8 9 0
45 S M A C 3 9 0 0
50 S M A C 3 9 1 0
55 S M A C 3 9 2 0
60 S M 4 C 3 9 3 0
65 S M A C 3 9 4 0
70 S M A C 3 9 5 0
75 S M A C 3 9 6 0
80 S M 4 C 3 9 7 0
85 S M A C 3 9 8 0
90 S M A C 3 9 9 0
95 S M A C 4 0 0 0

-  1 0 0  S M A C 4 0 1 0
-  1 0 5  S M A C 4 0 2 0
-  1 1 0  S M A C 4 0 3 0
-  1 1 5  S M A C 4 0 4 0
-  1 2 0  S M A C 4 0 5 0
- 1 2 5  S M A C 4 0 6 0
-  1 3 0  S M A C 4 0 7 0
-  1 3 5  S M A C 4 0 8 0
-  1 4 0  S M A C 4 0 9 0
-  1 4 5  S M A C 4 1 0 0
-  1 5 0  S M A C 4 1 1 0
-  1 5 5  S M A C 4 1 2 0
-  1 6 0  S M A C 4 1 3 0
-  1 6 5  S M A C 4 1 4 0
-  1 7 0  S M A C 4 1 5 0
-  1 7 5  S M A C 4 1 6 0
- 1 8 0  S M A C 4 1 7 0
-  1 8 5  S M A C 4 1 8 0
-  1 9 0  S M A C 4 1 9 0
-  1 9 5  S M A C 4 2 0 0
-  2 0 0  S M A C 4 2 1 0
-  2 0 5  S M A C 4 2 2 0
-  2 1 0  S M A C 4 2 3 0

215 S M A C 4 2 4 0
220 S M A C 4 2 5 0

-  2 2 5  S M A C 4 2 6 0
-  2 3 0  S M A C 4 2 7 0

235 S M A C 4 2 8 0
-  2 4 0  S M A C 4 2 9 0
-  2 4 5  S M A C 4 3 0 0
-  2 5 0  S M A C 4 3 1 0

255 S M A C 4 3 2 0
-  2 6 0  S M A C 4 3 3 0
-  2 6 5  S M A C 4 3 4 0
-  2 7 0  S M A C 4 3 5 0
-  2 7 5  S M 4 C 4 3 6 0
-  2 8 0  S M A C 4 3 7 0
-  2 8 5  S M A C 4 3 8 0
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-  2 9 0  S M A C 4 3 9 0
-  2 9 5  S M A C 4 4 0 0
- 3 0 0  S M A C 4 4 1 0
-  3 0 5  S M 4 C 4 4 2 0
-  3 1 0  S 1 4 A C 4 4 3 0
-  3 1 5  S M A C 4 4 4 0
-  3 2 0  S M A C 4 4 5 0
PUNCHED OUTP UT
+0 0 0 0 3
+0 0 0 0 6
+0 0 0 0 9
+0 0 0 1 2
- 0 0 0 1 5
+0 0 0 1 8
+0 0 0 2 1
+0 0 0 2 4
+0 0 0 2 7
- 0 0 0 3 0
+0 0 0 3 3
+0 0 0 3 6
+0 0 0 3 9
+0 0 0 4 2
- 0 0 0 4 5
+0 0 0 4 8
+0 0 0 5 1
+0 0 0 5 4
+0 0 0 5 7
- 0 0 0 6 0
+0 0 0 6 3
+0 0 0 6 6
+0 0 0 6 9
+0 0 0 7 2
- 0 0 0 7 5
+0 0 0 7 8
+0 0 0 8 1
+0 0 0 8 4
+0 0 0 8 7
- 0 0 0 9 0
+0 0 0 9 3
+0 0 0 9 6
+0 0 0 9 9
+0 0 1 0 2
- 0 0 1 0 5
+0 0 1 0 8
+00111
+0 0 1 1 4
+0 0 1 1 7
- 0 0 1 2 0
+0 0 1 2 3
+0 0 1 2 6
+0 0 1 2 9
+0 0 1 3 2
- 0 0 1 3 5
+0 0 1 3 8
+0 0 1 4 1
+0 0 1 4 4
+0 0 1 4 7
- 0 0 1 5 0
+0 0 1 5 3
+0 0 1 5 6
+0 0 1 5 9
+0 0 1 6 2
- 0 0 1 6 5
+0 0 1 6 8
+0 0 1 7 1
+0 0 1 7 4
+0 0 1 7 7
- 0 0 1 8 0
+0 0 1 8 3
+0 0 1 8 6
+0 0 1 8 9
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+ 0 0 1 9 2
- 0 0 1 9 5
+0 0 1 9 8
+0 0 2 0 1
+ 0 0 2 0 4
+0 0 2 0 7
- 0 0 2 1 0
+0 0 2 1 3
+0 0 2 1 6
+ 0 0 2 1 9
+0 0 2 2 2
- 0 0 2 2 5
+0 0 2 2 8
+0 0 2 3 1
+ 0 0 2 3 4
+0 0 2 3 7
- 0 0 2 4 0
+ 0 0 2 4 3
+ 0 0 2 4 6
+0 0 2 4 9
+0 0 2 5 2
- 0 0 2 5 5
+0 0 2 5 8
+0 0 2 6 1
+0 0 2 6 4
+ 0 0 2 6 7
- 0 0 2 7 0
+ 0 0 2 7 3
+0 0 2 7 6
+0 0 2 7 9
+0 0 2 8 2
- 0 0 2 8 5
+0 0 2 8 8
+0 0 2 9 1
+ 0 0 2 9 4
+0 0 2 9 7
- 0 0 3 0 0
+0 0 3 0 3
+0 0 3 0 6
+0 0 3 0 9
+0 0 3 1 2
- 0 0 3 1 5
+0 0 3 1 8
+0 0 6 0 2  + 0 0 3 0 7
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*DFILE S t a t emen t  4 7 - 4 8 , 6 1 - 6 2
*MACLIB Co n t r o l  S t a t emen t  2 , 2 2
*MACRO UPDATE Co n t r o l  S t a t emen t  4 7
*OVERFLOW SECTORS Co n t r o l  S t a t e me n t  1 - 2
*STOREDATA St a t ement  4 7 - 4 8
* ,  Us e d  t o  Des igna t e  Comment  S t a t emen t s  5
**LIBRARY END* *  6 1 - 6 2
**MACRO END* *  6 1 - 6 2
@ S i g n  4 8
$ S i g n  4 8
+ S i g n

us ed as  a  mac ro ex pans ion  i n d i c a t o r ,  7
used t o  i n d i c a t e  a  p o s i t i v e  number ,  2 7

# S i g n  4 8

ADD S t a t emen t  5 1 , 5 2 - 5 3
A d d i t i o n a l  Rec ords ,  Co n t i n u i n g

Ca l l s  t o  1 2 - 1 3
AGO Ps eudo-Op

use i n  l a b e l  a n d  b l a n k  p a r a me t e r
c hec k ing,  3 0

AGOB Ps eudo-Op 1 7 - 1 8
s p e c i a l  c o n s i d e r a t i o n s  i n  u s e ,  1 8 - 1 9

AI F Ps eudo-Op 1 5 - 1 6 , 1 7
r e s t r i c t i o n  o f  us e ,  2 9 - 3 0

AIFB Ps eudo-Op 1 5 - 1 6
r e s t r i c t i o n  o f  us e ,  2 9 - 3 0
s p e c i a l  c o n s i d e r a t i o n s  i n  u s e ,  1 8 - 1 9

Ampersand,  Us ed  as  a  Co n c a t e n a t o r  2 3
ex ample,  2 4 - 2 5

ANOP Ps eudo-Op 1 9 - 2 0
Apos t rophe

r e s t r i c t i o n  o f  us e  i n  t h e  name o f  a
s t o r e d  mac ro,  5

used i n  a u t o ma t i c  name
g e n e r a t i o n ,  2 2 - 2 3

Assemble i f  Bac k  Ps eudo-Op
See A I FB  Ps eudo-Op.

Assemble i f  Ps eudo-Op
See A I F  Ps eudo-Op.

As s embler  Language,  A  s y mb o l i c
programming l anguage .

As s embler-Language S t a t e me n t ,  A n
as s embler - language i n s t r u c t i o n  o r  a
ps eudo - ope r a t i on .

As s embler-Language I n s t r u c t i o n ,  A n
i n s t r u c t i o n  t h a t  t h e  Mac ro  As s emb le r
can t r a n s l a t e  i n t o  e x a c t l y  one
mac h ine- language i n s t r u c t i o n .

Au t oma t i c  L a b e l  G e n e r a t i o n
See A u t o ma t i c  Name G e n e r a t i o n .

Au t oma t i c  Name G e n e r a t i o n  1 , 2 2 - 2 3 .
The met hod b y  wh i c h  d i f f e r e n t  l a b e l s
can b e  g e n e r a t e d  d u r i n g  eac h
ex pans ion o f  a  mac ro i n s t r u c t i o n  i n
t he  same as s embly .

Glossary—Index

s p e c i a l  r e q u i r e me n t s  o n  i t s  u s e  i n
nes t ed  d e fi n i t i o n s ,  5 7 - 5 8

Blank  a n d  L a b e l  Pa ramet e r  Chec k ing
Us ing AGO 3 0

BUILD S t a t emen t  4 8
C a l l i n g

mac ros ,  7
Macro Upda t e  Program,  4 7

Ca l l s
c o n t i n u a t i o n  o f  t o  a d d i t i o n a l

r e c o r d s ,  1 2 - 2 3
mac ro,  7 , 1 2

Cha r ac t e r  S t r i n g
i n  mes s age g e n e r a t i o n ,  1 1 - 1 2
s u b s t i t u t i o n  f o r  a  p a r a me t e r ,  1 0 - 1 1

Charac t e rs ,  S p e c i a l  6 , 1 0 , 4 7
Chec k ing

f o r  b l a n k  p a r a me t e r s ,  2 8 - 2 9
f o r  l a b e l  a n d  b l a n k  p a r a me t e r s

us ing  AGO, 3 0 - 3 1
f o r  u n s p e c i fi e d  p a r a me t e r s ,  1 7 - 1 8
f o r  u n s p e c i fi e d  p a r a me t e r s ,  a

mac ro,  3 4
Comma

l a c k  o f  us e  i n  c o n t i n u a t i o n  o f  NAME
s t a t ement ,  5 2

use i n  a  mac ro i n s t r u c t i o n ,  7 - 8
Comments

d e s i g n a t i n g ,  5 , 5 8
l i s t e d  w i t h i n  t h e  e x p a n s i o n ,  2 5
See a l s o  Remark s .

CONCAT S t a t emen t  4 9 - 5 0
Conc a t ena t ion  2 .  T h e  p roc es s  b y  wh i c h

t wo t h i n g s  ( s u c h  as  t wo  p a r t s  o f  a n
i n s t r u c t i o n ,  o r  t wo  mac ro  l i b r a r i e s )
are  l o g i c a l l y  j o i n e d  t o g e t h e r .

o f  mac ro  i n s t r u c t i o n s ,  2 3 - 2 5
o f  mac ro  l i b r a r i e s ,  4 9 - 5 0

Conc a t ena t ing  a  M u l t i p l i c i t y  o f
L i b r a r i e s ,  4 9 - 5 0

Conc at enat ors
ampersand,  2 3
CONCAT s t a t e me n t ,  4 9 - 5 0
p e r i o d ,  2 3

Co n d i t i o n a l  As s embly  Ps eudo-Ops  1 5 - 1 8
Co n t i n u i n g  C a l l s  t o  A d d i t i o n a l

Records  1 2 - 1 3
Co n t r o l  S t a t e me n t  4 7 .  A  s t a t e me n t  t h a t

p r o v i d e s  i n s t r u c t i o n s  t o  s ome p a r t  o f
t he  Di s k  Management  P rog ram o r  D i s k
U t i l i t y  Program.

c o n t i n u a t i o n  o f ,  4 7
Copy ing a n  E x i s t i n g  L i b r a r y  4 9
Core S t o r a g e

See Ma i n  S t o r a g e .
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C r e a t i n g  a  L a n g u a g e  1 , 3 7 - 4 5

D C - G e n e r a t i n g  M a c r o  3 4 - 3 5
D e fi n i n g

a l a n g u a g e ,  1
a m a c r o ,  1 , 6
a m a c r o  d u r i n g  a  M a c r o  U p d a t e

R un,  5 1 - 5 3
a m a c r o  i n s t r u c t i o n ,  5

D e fi n i t i o n  P r o t o t y p e  S t a t e m e n t  5 - 6 , 5 3 .
T he s t a t e m e n t  i n  a  m a c r o
d e fi n i t i o n  t h a t  s p e c i fi e s  t h e
op  c o d e  a n d  p a r a m e t e r s  o f  t h e
m ac r o .

p r i n t i n g  o f ,  6
DELETE S t a t e m e n t  5 5 - 5 6

i n  a u t o m a t i c  nam e g e n e r a t i o n  i n  n e s t e d
d e fi n i t i o n s ,  5 7 - 5 8

i n  r e n a m i n g  a  l i b r a r y ,  5 1
i n  u p d a t i n g  a  l i b r a r y ,  5 0

D e l e t i n g  a  M a c r o  f r o m  a  L i b r a r y  5 3
D e l e t i n g  S t a t e m e n t s  f r o m  a  M a c r o  5 5 - 5 6
D e s i g n a t i n g  C om m ents  5 , 5 8
D i s c o n n e c t i n g  C o n c a t e n a t e d  L i b r a r i e s  5 0
D i s k  M a n a g e m e n t  P r o g r a m  ( D M P)  4 7 .  A  g r o u p

o f  1 8 0 0  M PX d i s k  u t i l i t y  a n d
m a i n t e n a n c e  p r o g r a m s  t h a t  o p e r a t e
u n d e r  c o n t r o l  o f  t h e  B a t c h - P r o c e s s i n g
M o n i t o r  S u p e r v i s o r .

D i s k  M o n i t o r  S y s t e m ,  V e r s i o n  2  ( D M 2 ) ,  T h e
s e c o n d  v e r s i o n  o f  a n  o p e r a t i n g  a n d
p r og r am m i ng  s y s t e m  t h a t  p r o v i d e s  f o r
t h e  c o n t i n u o u s  b a t c h - p r o c e s s i n g
o p e r a t i o n  o f  t h e  1 1 3 0 .

e s t i m a t i n g  s i z e  r e q u i r e d ,  1 - 2
i n i t i a l i z i n g ,  2 , 4 7 - 4 8

D i s k  U t i l i t y  P r o g r a m  ( D U P)  4 7 .  A  g r o u p  o f
1130 d i s k  u t i l i t y  a n d  m a i n t e n a n c e
p r og r am s  t h a t  o p e r a t e  u n d e r  c o n t r o l  o f
t h e  S u p e r v i s o r .

D i v i s i o n  O p e r a t o r  2 7
DMP

See D i s k  M anagem en t  P r o g r a m .
DM2

See D i s k  M o n i t o r  S y s t e m ,  V e r s i o n  2 .
DUP

See D i s k  U t i l i t y  P r o g r a m .

EJCT P s e u d o - O p  1 5 , 1 7 , 1 8
END S t a t e m e n t  1 5 , 1 7 , 1 8
ENDUP S t a t e m e n t  5 8 - 5 9
E0U S t a t e m e n t  2 0

s y m b o l i c  t a g  fi e l d  i n ,  2 7
E r r o r  F l a g s  4 , 6 3 - 6 4
E r r o r  M es s ages  4 , 6 3 , 6 5 - 6 7
E s t i m a t i n g

s i z e  o f  N 2 ,  2
s i z e  o f  N 3 ,  2

E x p a n s i o n  7 .  T h e  c o d i n g  g e n e r a t e d  w h e n
t h e  M a c r o  A s s e m b l e r  e n c o u n t e r s  a  m a c r o
i n s t r u c t i o n ;  a l s o ,  t h e  p r o c e s s  o f
g e n e r a t i n g  t h i s  c o d i n g .

F i e l d  S p e c i fi c a t i o n s  o n  M a c r o  U p d a t e
C o n t r o l  S t a t e m e n t s  4 7
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F l a g s
e r r o r ,  4 , 6 3 - 6 4
w a r n i n g ,  4 , 6 3

HDNG P s e u d o - O p  1 5 , 1 7 , 1 8

I n d i r e c t  P a r a m e t e r  S u b s t i t u t i o n  2 6 , 3 2 - 3 3 .
T he f e a t u r e  o f  t h e  M a c r o  A s s e m b l e r
t h a t  a l l o w s  d i f f e r e n t  p a r a m e t e r s  o n
t h e  m a c r o  c a l l  s t a t e m e n t  t o  b e
s u b s t i t u t e d  f o r  a  s p e c i fi c
p a r a m e t e r  i n  t h e  m a c r o  e x p a n s i o n ,
d e p e n d i n g  o n  s om e c o n d i t i o n  t o  b e
i n s p e c t e d  d u r i n g  a s s e m b l y .

I n i t i a l i z i n g  D i s k  S p a c e  2 , 4 7 - 4 8
INSERT S t a t e m e n t  5 4 , 5 5

i n  a u t o m a t i c  nam e g e n e r a t i o n  i n  n e s t e d
d e fi n i t i o n s ,  5 7 - 5 8

i n  r e n a m i n g  a  l i b r a r y ,  5 1
i n  u p d a t i n g  a  l i b r a r y ,  5 0

I n s e r t i n g  S t a t e m e n t s  i n  a  M a c r o  5 4 - 5 5 , 5 6
r e s t r i c t i o n s  o n ,  5 5 , 5 6

I n s u f fi c i e n t  P a r a m e t e r  N am es  5 2

J OIN  S t a t e m e n t  4 9 - 5 0
J o i n i n g  M a c r o  L i b r a r i e s

l o g i c a l l y ,  2 , 2 2 , 4 9 - 5 0
p h y s i c a l l y ,  4 9 - 5 0

L a b e l  F i e l d  P a r a m e t e r s  8
L a b e l  a n d  B l a n k  P a r a m e t e r  C h e c k i n g

U s i n g  AGO 3 0
L a b e l  G e n e r a t i o n

See A u t o m a t i c  N am e G e n e r a t i o n .
L a n g u a g e  C r e a t i o n  1 , 3 7 - 4 5
L i b r a r y

See M a c r o  L i b r a r y .
L I B  S t a t e m e n t  4 8
L i s t  C o n t r o l  P s e u d o - O p s  6
L I S T  P s e u d o - O p  1 5 , 1 7 , 1 8
L i s t i n g  o f

com m ent s t a t e m e n t s ,  6
m ac r o c a l l s ,  2 5
m ac r o l i b r a r i e s ,  5 6 - 5 7

LNAME 3 , 4 8
L o g i c a l l y  J o i n i n g  M a c r o

L i b r a r i e s  2 , 2 2 , 4 9 - 5 0

MAC S t a t e m e n t  5 , 2 5 , 5 1 , 5 3
M ac r o A s s e m b l e r ,  T h e  t r a n s l a t i n g  p r o g r a m

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

e r r o r  fl a g s ,  6 3 - 6 4
e r r o r  m e s s a g e s ,  6 3 - 6 5
l a n g u a g e ,  3 7 - 4 5
m a i n - s t o r a g e  r e q u i r e m e n t s ,  3 , 4
p e r f o r m a n c e ,  4
p u r p o s e ,  1
s am pl e  p r o g r a m s ,  3 3 - 3 5 , 6 9 - 8 4
s i g n - o f f  m e s s a g e ,  6 3
w a r n i n g  fl a g ,  6 3



M ac r o C a l l s  7 , 1 2
c o n t i n u a t i o n  t o  a d d i t i o n a l  r e c o r d s ,  1 2
l i s t i n g  o f ,  6
n e s t e d ,  3 , 1 0 , 2 3 , 2 6 , 3 2

M ac r o D e fi n i t i o n  1 , 2 .  A  s e q u e n c e  o f
i n s t r u c t i o n s  t h a t  d e fi n e  t h e  o p  c o d e
and  p a r a m e t e r s  o f  a  m a c r o  i n s t r u c t i o n
and t h e  c o d i n g  t o  b e  g e n e r a t e d  w h e n
t h e  m a c r o  i s  a s s e m b l e d .

d u r i n g  a  m a c r o  u p d a t e  r u n ,  5 1 - 5 3
n e s t e d ,  3

M ac r o E x p a n s i o n  7
M ac r o i n s t r u c t i o n  1 .  A  s o u r c e  p r o g r a m

s t a t e m e n t  t h a t ,  w h e n  e n c o u n t e r e d  b y
t h e  M a c r o  A s s e m b l e r ,  c a u s e s  a
p r e d e fi n e d  s e q u e n c e  o f  s t a t e m e n t s  t o
be a s s e m b l e d .

d e fi n i n g ,  5
u s i n g ,  7

M ac r o L i b r a r y  3 .  A  c o l l e c t i o n  o f  m a c r o
d e fi n i t i o n s ,  s a v e d  o n  d i s k ,  t h a t  c a n
be u s e d  b y  a n y  p r o g r a m  t h a t  r e f e r e n c e s
t h a t  l i b r a r y .

c o p y i n g ,  4 9
d i s c o n n e c t i n g ,  5 0
i n i t i a l i z i n g ,  3
j o i n i n g  l o g i c a l l y ,  4 9 - 5 0
j o i n i n g  p h y s i c a l l y ,  4 8 - 4 9
m a i n t a i n i n g ,  3
n a m i n g ,  4 7 - 4 8
s p e c i f y i n g ,  4 8

M ac r o N am e 1 , 5 , 2 2
M ac r o P a r a m e t e r  S u b s t i t u t i o n  3 2 - 3 3
M ac r o U p d a t e  P r o g r a m  4 , 4 7 - 6 2 .  A  DMP o r

DM2 p r o g r a m  t h a t  a l l o w s  y o u  t o
i n i t i a l i z e  a n d  m a i n t a i n  m a c r o
l i b r a r i e s .

c a l l i n g ,  4 7
c o n t r o l  s t a t e m e n t  s e q u e n c i n g ,  5 9
e r r o r  m e s s a g e s ,  6 5 - 6 7
m ak i ng  e f fi c i e n t  u s e  o f ,  5 9 - 6 0
s am pl e p r o g r a m ,  6 1 - 6 2

M ac r os
s t o r e d ,  1 , 2 - 3
t e m p o r a r y ,  1 - 2

M ai n  S t o r a g e  R e q u i r e m e n t s
1130 ,  3 - 4
1800 ,  4

M ak i ng  E f fi c i e n t  U s e  o f  t h e  M a c r o
U pda t e  P r o g r a m  5 9 - 6 0

MEND S t a t e m e n t  5 , 5 1 , 5 3
t e r m i n a t i o n  o f  AGO a n d  AGOB

s e a r c h ,  1 7
t e r m i n a t i o n  o f  A I F B  s e a r c h ,  1 6

M es s age G e n e r a t i o n  1 1 - 1 2
M es s age M a c r o  3 4
M es s ages ,  E r r o r  4 , 6 3 , 6 5 - 6 7
M ove M a c r o  3 4
MPX

See M u l t i p r o g r a m m i n g  E x e c u t i v e
O p e r a t i n g  S y s t e m .

M u l t i p l e  C o n c a t e n a t i o n  4 9 - 5 0
M u l t i p r o g r a m m i n g  E x e c u t i v e  O p e r a t i n g

Sy s tem  ( M P X ) ,  A n  o p e r a t i n g  s y s t e m
f o r  t h e  1 8 0 0  t h a t  c a n  c o n t r o l

p r o c e s s e s  a n d  p r o v i d e
m u l t i p r o g r a m m i n g  a n d  b a a x g r o u n d
p r o c e s s i n g .

MUP
See M a c r o  U p d a t e  P r o g r a m .

N2 1 , 2
N3 1 , 2
Name

o f  a  l i b r a r y ,  4 7 - 4 8
o f  a  m a c r o ,  1 , 5 , 2 2
o f  a  p a r a m e t e r ,  5 - 6 , 7 , 5 2

Name G e n e r a t i o n ,  A u t o m a t i c  1 , 2 2 - 2 3 , 5 7 - 5 8
NAME S t a t e m e n t  4 7 , 5 1 - 5 2

c o n t i n u a t i o n  o f ,  5 1 - 5 2
u s e d  i n  t h e  s a m p l e  p r o g r a m ,  6 1 - 6 2

Name S u b fi e l d  L e f t  B l a n k  o n  A I F  a n d
A I F B  S t a t e m e n t s  1 6

N e s t e d  M a c r o  C a l l s  3
i n  a u t o m a t i c  nam e g e n e r a t i o n ,  2 3
i n  c o n t i n u e d  c a l l s ,  3 2
i n  d e fi n i t i o n s  d e fi n e d  d u r i n g  a  m a c r o

u p d a t e  r u n ,  5 3
i n  i n d i r e c t  p a r a m e t e r

s u b s t i t u t i o n ,  2 6 , 3 2
p a s s i n g  a  s e t  o f  p a r a m e t e r s ,  1 0
r e s t r i c t i o n s  o n ,  3

N e s t e d  M a c r o  D e fi n i t i o n s  3 .  M a c r o
d e fi n i t i o n s  t h a t  a r e  d e fi n e d
s o t h a t  a  c a l l  t o  o n e  o c c u r s
w i t h i n  t h e  e x p a n s i o n  o f  t h e  o t h e r .

SELECT N  c o n s i d e r a t i o n s ,  5 7 - 5 8

O b t a i n i n g  a  L i s t i n g  o f  M a c r o
L i b r a r i e s  5 6 - 5 7

O m i t t i n g
name s u b fi e l d s  o n  A I F  a n d  A I F B

statements,  1 6
oper and on AGO and AGOB s t a t e m e nt s ,  1 7
par ameter s,  8 - 9

Op Code 5 .  T h a t  fi e l d  o f  a n
assembl er -l anguage s t a t e m e nt  t h a t
s pe c i fie s  t h e  ope r a t i on t o  be  c a r r i e d
out  by  t he  CPU.

Operand F i e l d  6
Operand L e f t  Bl ank  on AGO a nd AGOB

Statements 1 7
Opt i ona l  Remarks 2 5
OUTPUT Statement  5 4

Parameters
bl ank ,  c he c k i ng f o r ,  2 8 - 2 9
i n a  macro i ns t r uc t i on,  1
i ndi r e c t  s ubs t i t u t i on,  2 6 , 3 2 - 3 3
i ns u f fic i e n t  names,  5 2
l abe l  fi e l d ,  8
macro t o  check f o r  uns pe c i fie d
par ameter s,  3 4

name, 5 - 6 , 7
om i t t i ng,  8 - 9
s ubs t i t ut i ng a  c ha r a c t e r  s t r i n g

f or ,  1 0 - 1 1
s ubs t i t ut i on,  6 , 3 2 - 3 3
uns pe c i fie d,  c he c k i ng f o r ,  1 7 - 1 8

Per formance o f  t he  Macr o Assembl er  4
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P e r i o d
ex am p l e  o f  u s e  a s  a  c o n c a t e n a t o r ,  2 4
i n  D EC  a n d  XF LC  s t a t e m e n t s  a n d

c o n c a t e n a t i o n ,  2 5
u s e d  a s  a  c o n c a t e n a t o r ,  2 3
u s e d  t o  d e s i g n a t e  c o m m e n t s ,  5 8

P h y s i c a l l y  J o i n i n g  M a c r o
L i b r a r i e s  4 8 - 4 9

P l u s  S i g n ,
u s e d  a s  a  m a c r o  e x p a n s i o n  i n d i c a t o r ,  7
u s e d  t o  i n d i c a t e  a  p o s i t i v e  n u m b e r ,  2 7

P r i n t i n g
d e fi n i t i o n  p r o t o t y p e  s t a t e m e n t s ,  6
i n h i b i t i o n  o f ,  6 , 5 6 - 5 7
s e q u e n c e  n u m b e r s ,  6 , 5 5 , 6 1 - 6 2

P s e u d o - O p e r a t i o n  3 .  A n  a s s e m b l e r - l a n g u a g e
s t a t e m e n t  t h a t  p r o v i d e s  i n f o r m a t i o n
f o r  t h e  M a c r o  A s s e m b l e r  r a t h e r  t h a n
g e n e r a t i n g  e x e c u t a b l e  c o d e .

AGO, 1 7 - 1 8
A G M ,  1 7 - 1 8
A I F ,  1 5 - 1 6 , 1 7
A I F B ,  1 5 - 1 6
ANOP, 1 9 - 2 0
c o n d i t i o n a l  a s s e m b l y ,  1 5 - 1 7
EJC T , 1 5 , 1 7 , 1 8
END, 1 5 , 1 7 , 1 8
HDNG, 1 5 , 1 7 , 1 8
L I S T ,  1 5 , 1 7 , 1 8
MEND, 1 5 , 1 7 , 1 8
PURG, 1 5 , 1 7 , 1 8
SET, 2 0 - 2 2
SPAC, 1 5 , 1 7 , 1 8

Ps eudo- O ps
See P s e u d o - O p e r a t i o n .

P u n c h i n g  S o u r c e  S t a t e m e n t s  5 4
PURG S t a t e m e n t  2 2
PURG v s .  PU R GE 5 4
PURGE S t a t e m e n t  5 3 - 5 4

R e c l a i m i n g  L i b r a r y  S p a c e  5 3 - 5 4
R e c o r d s ,  C o n t i n u i n g  C a l l s  t o

A d d i t i o n a l  1 2 - 1 3
R em ar ks

o p t i o n a l ,  2 5
r e t a i n i n g ,  5

RENAME S t a t e m e n t  5 1
R enam i ng a  M a c r o  i n  a  L i b r a r y  5 1
R e s t r i c t i o n s

on A I F ,  A I F B ,  a n d  SET  p s e u d o - o p s ,  2 9 - 3 0
on i n s e r t i n g  s t a t e m e n t s ,  5 5 , 5 6
on n e s t e d  m a c r o  c a l l s ,  3
on  n e s t e d  m a c r o  d e fi n i t i o n s ,  3
on  p a r a m e t e r  n a m e s ,  6 , 1 1 , 5 1

R e t a i n i n g  R em ar k s  5

Sam pl e P r o g r a m s
c r e a t i n g  a  l a n g u a g e ,  3 7 - 4 5
M ac r o A s s e m b l e r ,  3 3 - 3 5
M ac r o U p d a t e  P r o g r a m ,  6 1 - 6 2

86 1 1 3 0 / 1 8 0 0  M a c r o  A s s e m b l e r  P r o g r a m m i n g

1130 M a c r o  A s s e m b l e r ,  6 9 - 8 4
SELECT S t a t e m e n t  5 6 - 5 7
SELECT N  a s  U s e d  w i t h  A u t o m a t i c  N am e

G e n e r a t i o n  i n  a  N e s t e d
D e fi n i t i o n  5 7 - 5 8

SELECT P  a s  U s e d  w i t h  NAME
S t a t e m e n t  5 9

S e m i c o l o n ,  U s e d  i n  I n d i r e c t  P a r a m e t e r
S u b s t i t u t i o n  2 6 , 3 2

Sens e S w i t c h  2  6 , 5 6 - 5 7
S e q u e n c i n g  M U ? C o n t r o l  S t a t e m e n t s  5 9
Sequenc e  N u m b e r s ,  P r i n t i n g  o f  6 , 5 5 , 6 1 - 6 2
SET P s e u d o - O p  2 0 - 2 2

r e s t r i c t i o n  o f  u s e ,  2 9 - 3 0
s y m b o l i c  t a g  fi e l d  i n ,  2 7

S i g n - O f f  M e s s a g e  6 3
S i g n s ,

@, 4 8
$,  4 8
+ ,  7 , 2 7
#,  4 8

SMAC S t a t e m e n t  5 , 2 5 , 5 1 , 5 3
S our c e  S t a t e m e n t s ,  P u n c h i n g

o f  5 4
S pac e ,  R e c l a i m i n g  5 3 - 5 4
SPAC P s e u d o - O p  1 5 , 1 7 , 1 8
S p e c i a l  C h a r a c t e r s  6 , 1 0 , 4 7
S p e c i a l  R e q u i r e m e n t s  o n  t h e  U s e  o f

A u t o m a t i c  N am e G e n e r a t i o n  i n
N e s t e d  D e fi n i t i o n s  5 7 - 5 8

S p e c i f y i n g  t h e  M a c r o  L i b r a r y  4 8
S t a t e m e n t s

d e l e t i n g  f r o m  a  m a c r o ,  5 5 - 5 6
i n s e r t i n g  i n t o  a  m a c r o ,  5 4 - 5 5 , 5 6
See a l s o  t h e  n a m e  o f  a  p a r t i c u l a r

s t a t e m e n t  o r  t h e  f u n c t i o n  i t  p e r f o r m s .
S t o r e d  M a c r o  1 , 2 - 3 , 5 .  A  m a c r o

i n s t r u c t i o n  t h a t  i s  s a v e d  o n  d i s k
and  c a n  b e  u s e d  b y  a n y  p r o g r a m .

S u b s t i t u t i n g  a  C h a r a c t e r  S t r i n g  f o r  a
P a r a m e t e r  1 0 - 1 1

i n  m e s s a g e  g e n e r a t i o n ,  1 - 1 2
S u b s t i t u t i o n

i n d i r e c t  p a r a m e t e r s ,  2 6 , 3 2 - 3 3
p a r a m e t e r ,  6 , 3 2 - 3 3

Sy m bol  T a b l e ,  f o r  1 1 3 0  D M 2 3 - 4
S y m b o l i c  T a g  F i e l d  2 7 - 2 8

T ag F i e l d ,  S y m b o l i c  2 7 - 2 8
T em por ar y  M a c r o  1 - 2 , 5 .  A  m a c r o

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

T e r m i n a t i n g  a  M a c r o  U p d a t e  R u n  5 8 - 5 9
T e x t  6 , 7 .  A  l i s t  o f  a s s e m b l e r - l a n g u a g e

i n s t r u c t i o n s ,  c a l l s  t o  o t h e r  m a c r o s ,
a n d / o r  p s e u d o - o p s  t o  b e  g e n e r a t e d
w hen a  m a c r o  c a l l  i s  e n c o u n t e r e d .

T r u n c a t i o n  o f  I n f o r m a t i o n  F o l l o w i n g
C ol um n 7 1  6 , 1 0 , 2 5



U n s p e c i fi e d  P a r a m e t e r  C h e c k i n g  1 7 - 1 8
UPDATE COMPLETED 5 9 , 6 2
UPDATE S t a t e m e n t  5 0
U p d a t i n g  a  M a c r o  i n  a  L i b r a r y  5 0

See a l s o  D ELET E S t a t e m e n t  a n d
INSERT S t a t e m e n t .

U s i n g  a  M a c r o  I n s t r u c t i o n  7

W a r n i n g  F l a g  4 , 6 3

X,  U s e d  t o  D e s i g n a t e  a n  A d d i t i o n  o f  a
S t a t e m e n t  t o  a  M a c r o  o r
L i b r a r y  5 5 , 6 1 - 6 2
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File Number 1 1 3 0 / 1 8 0 0 -2 1  (MPX V e r s i o n  3 )

Re: Order Number G C 2 6 - 3 7 3 3 - 0

This Newsletter Number G N 2 6
-
0 6 1 0Date J u l y  2 0 ,  1 9 7 0

Previous Newsletter Numbers N o n e

T h i s  t e c h n i c a l  n e w s l e t t e r  p r o v i d e s  p a g e s  f o r  I B M  1 1 3 0 / 1 8 0 0  M a c r o
A s s e mb l e r  P r o g r a m m i n g  ( O r d e r  Nu mb e r  G C 2 6 - 3 7 3 3 - 0 ) .  P a g e s  t o  b e
r e p l a c e d  a r e  l i s t e d  b e l o w :

A ch a n g e  t o  t h e  t e x t  i s  i n d i c a t e d  b y  a  v e r t i c a l  l i n e  i n  t h e  l e f t
ma rg in .  A  r e v i s e d  i l l u s t r a t i o n  i s  i n d i c a t e d  b y  a  b u l l e t  t o  t h e
l e f t  o f  t h e  c a p t i o n .

The M a c r o  A s s e m b l e r  E r r o r  F l a g s  t a b l e  a n d  E r r o r  Co d e s  a n d
Mes s ages  t a b l e  h a v e  b e e n  u p d a t e d  t o  r e fl e c t  t h e  c h a n g e s  ma d e  i n
V e r s i o n  3  o f  t h e  1 8 0 0  M u l t i p r o g r a m m i n g  E x e c u t i v e  O p e r a t i n g
Sy s t em.

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