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A macro instruction is a source statement that causes
generation of a predetermined set of assembler statements
each t ime the macro inst ruct ion is  used.  The Model  1b Svstem
Control Program provides macro instructions which oer-
form both system services and input/output device support.
By us ing these macro inst ruct ions,  you can per form both
system and input/output operations with less coding.

Figure 1 is  an overv iew of  the operat ion of  the macro
processor. The OCL statements used to call the macro
processor are explained in Chapter 3: OCL and Sample
Program.

WR ITING MACRO INSTRUCTIONS

You code macro instructions as follows:

Start  i  ng
C o l u m n  1

Name Opera t i on Ope rands Con t i nua t i on

Symbol
o r  b l ank

Macro
n a  m e

No operands
o r  one  o r  mo re
separated by
coTl mas

A n y  n o n b l a n k
character  i f
con t i nua t i on  i s
be ing  used

The name f ie ld  can conta in  any  va l id  assembler  language
symbol ic  name beg inn ing  in  co lumn 1 .  The name is
assigned to the f irst byte of generated code. Since rne name
is  op t iona l ,  i t  i s  shown enc losed in  b rackets .

The des i red  mnemonic  opera t ion  code (macro  ins t ruc t ion
name)  must  appear  as  spec i f ied  in  the  macro  ins t ruc t ion
descr ip t ion .  The opera t ion  code must  s ta r t  in  co lumn g .

Operand

Chapter 1 : Introduction

Operands spec i fy  the  ava i lab le  serv ices  and op t ions .  The
operands must start in column 14, and are writ ten as
fo l lows:

. Each operand consists of a keyword fol lowed bv a dash
and a  parameter .

o  Commas separa te  the  operands ;  no  b lanks  shou ld  be
left between operands.

o Keywords - those shown in capital letters - are coded
exactly as shown. The keyword part of each operand
must correspond to one of the keywords in tne macro
ins t ruc t ion  descr ip t ion .

. The parameter part of the operand must immediately
fo l low the  dash.

Parameters - those shown in lowercase letters - indicate
in fo rmat ion  you must  supp ly .  Some operands  are  no t
requ i red .  These op t iona l  operands  are  ind ica ted  by
enc los ing  the  operand w i th in  b rackets  IKEyWORD-
parameterl  .

An option l ist for a keyword parameter is specif ied as
fo l lows:

KEYWORD-A/B/C

Th is  l i s t  ind ica tes  tha t  the  keyword  has  the  op t ions
A,  B ,  o r  C.  These are  the  on ly  va l id  op t ions  fo r  the
keyword parameter.

When the  op t ions  Y/N are  g iven in  a  macro  ins t ruc t ion .
Y indicates a yes response, N indicates a no response.

The operands  may be  wr i t ten  in  any  order .  l f  a  xey
word  is  no t  spec i f ied ,  the  de fau l t  va lue  is  used.  A
default value is selected for optional keywords that are
omi t ted .  The de fau l t  va lue  is  ind ica ted  in  the  macro
ins t ruc t ion  descr ip t ion  by  a  l ine  under  the  de fau l t  op t ion .
For  example ,  IKEY-A/B/C]  ind ica tes  the  op t ion  A is
the  de fau l t  va lue .

72

o

Opt i ona l  De fau l t
Ope rand  Va lue

Opt ion
List

Keyword

NAM E-module [ ,F tN Dladd'ressj  LPACK- ,

I  nt roduct ion



This  i s  your  p rogram.

I t  i n c l u d e s  m a c r o
s ta tements .

Load the  macro  processor  ($MPXDV) .

OCL can be  en tered  th rough the
sys tem input  dev ice  or  ca l led  f  rom
the procedure  l ib ra ry .

Statements placed in 
y'

$SOURCE are  used as
source  input  to  an
assembler .

Figure 1.  Macro Processor Overview

z

----l / x*
- \ _

a 
\ - :  Ih is  ind ica tes  the  beg i r r r r ing

,  

\  
o f t h e n e x t j o b .

\ -Th is  ind ica tes  the  end o f  your  job .

IBM System/3 Model  15
Macro Processor (gMPXDV)

The macro processor reads source state-
ments  f  ronr  e i ther  the  sys tem input  de-
v ice  or  a  source  l ib ra rv .

A l l  v a l i d  a s s e m b l e r  s t a t e m e n t s  a n d
c o m m e n t s  a r e  p l a c e d  i n  $ S O U  R C E .

Macro  s ta tements  a re  l i s ted  in

$ S O U R C E ,  p r e c e d e d  b y  a n
as ter isk  and fo l lowed by  the
m a c r o  e x p a n s t o n .

Macro  expans ion  s ta tements  a re
marked (by  the  macro  processor )  in
p o s i t i o n  9 6  i n  g S O I . J R C E  a n d  i n d i -
ca ted  on  the  assembly  l i s t ing  by  a
p l u s  s i g n  ( + )  p r e c e d i n g  t h e  e x p a n -
s ioq  s ta tement .

Inva l id  s ta tements  a re  f lagged and
p l a c e d  i n  $ S O U R C E .



N o  o p e f a t t ' . i : ,  r ; . r i t  [ ] "  l ; ; , u , . ; i l t r : r i  i ) r . . r , , i . , 1 ( t  r . o l r J r , , r r  , r  I  ! i  r : , , i ,

t i n U a t i \ ) n  i s  r r : q u i r e t l ,  c . ) l i l i i t i r ' / 2  , n r i s t  a : ( r t - r ' 1 . : r i ,  . ,  : r u ; , l . , l a : , l i

C h a l ' d C l e r  a t t d  i l i e  i a : {  u y r , , , . r r , r t , r r i , r t  i } ( ;  l , l i . ' r . i : . ; r ;  i  i r . :

C O m l l . I a  A n  , - ; 1 i , l r ; ' l i i  { : a f r i t i  i  i , c  r i : i  ( t t , r i  r i , r r  r r r l ; l i t t r ! t t { l  ! ) i t

[ h e  r i c . < 1  l i r l t '  I  l l u  t ) t : i : r . : 1 , r r , t \ )  r ) i  ] l r , ' f } r , i ! , ' . r r : l l  l ! l - . i i l  t i t l r s i

b e g i n  i n  c o l i l i n n  l 4 -  F o r  i 1 l |  e ) ( i r ; , t i r i r  , ) f  i ; \ ) | | i t n t t . r l i t r t t r  ( ] a l i i l U .

see  F igu re  2 .

C0 r l r r t t en t s  i ' l r t s l  b r j  sepa in i . ed  i t i . , r , r  t !  r , ;  . , r , u t d ,  ( ;  i l r  {  j (  f i t i . r l a

by  a t  l eas t  L i ) ] e  l ) i i t r l k  S [ ; . 1 r  L ]  a ; ( ) ,  i r i i ( ; i i i . ,  : , , - i t i i - i o i  1 . , i ,  ; r r s r l i l r u

f i e t w g g t t  o t r t l r a i r c i s  { J r i  d  ' - i l r i  l t t t u  i i d a . r r r  l r r : _ i t  t r ; . , i ) r r .  F l l q i J r C

3  s i ' r o r r us  eXamp l€ r  1 ) t  r i o t i t l t J ! , t :  L i t , r : ( J  w r I l ]  t i r r r i j ; i :  r i t s r i l i , . l

t i o r l s .  O f l  t i l e  a s s e n t l . ' i e r  l a s t i t l g ,  a ! i  c o r i r { i l { i r i l !  o . r ; 1 , , '

ge i l L ' r a t r i ( j  c ( , i jC  t l t e  l i l 5 t i i l r t i i  i . ) \ /  t i i t j  t i r . l i ; f r - ,  l l r ( j r . i j : r i ) !  t i J

[ - r eq i t ;  i r  t j o l d t i l i l  4 f i .  A r r  /  i . ( ] l t r i l t ( , , . i t :  r , r I  l i i i r r l  ! u  l ) e  t j i ) t ] -

t e i ' i t i J  i t t  C O I U n ) ! r s 4 { J  r i t r i i l  . J i r  / i  d i i i  t t r r r i i : ;  , , r ;  t  i r i r ,  t i r , j

r i g r  ]  i .

' , ,  l

I
I

1 6 s
lu l

K " 5

"i-lo
t s Y -
. t f ] .

i i
r i

1 f
i i
r1
I
i 1
r l

F i r , ju r€  2  U.

F  igu ;e  , l

l n t r oduc t i o r r  3



S Y S T E M  C O N F I G U R A T I O N

The min imunt  sys tem conf igura t ion  fo r  us ing  the  Mode l  15
macros  is :

5415 Process ing  Un i t  w i th  a t  leas t  4gK by tes  o f  ma in
srorage.

3277 Display Station Model 1 with Feature 4632.
Th is  compr ises  the  IBM Sys tem/3  Mode l  15  CRT/Key
board ,  usua l ly  re fe r red  to  in  th is  manua l  as  the  CRT/
Keyboard .

D isk  S torage Dev ice .

A sys tem input  dev ice .

o

l .

o

.  1403  P r i n te r  Mode l  2 ,  5 ,  o r  N1 .

The fo l lowing input  and output  devices are supported:

.  5424 Mul t i -Funct ion Card Uni t  (MFCU) Model  A1 or
A.2,1442 Card Read punch Model  6 or  Model  7,  or
2560 Mul t i -Funct ion Card Machine (MFCM) Model  A1
o r  42 .

.  1403  P r i n te r  Mode l  2 ,  5 ,  o r  N1 .

.  3277 Display Stat ion Model  1 wi th Feature Number
4632 (CRT/Keyboard) .  This  device can be used both
as the system input  device and the system log device.

.  3410/3411 Magnet ic  Tape Subsystem Model  1,2,  or  3.

o 2501 Card  Reader  Mode l  A1 or  Mode l  A2

3284 Pr in te r

3741 Da la  S ta t ion  Mode l  1  o r  Z  o r  p rogranrmah le  Wor-k
Sta t ion  Mode l  3  o r  4 .

D isk  S torage Requ i rements .

'Mutua l l y  exc lus ive

The macro  processor  opera tes  under  co i r t ro l  o f  the  lB lV l
System/3 Model 15 Systeni Control Program.

M A C R O  I N S T R U C T I O N S  P R O V I D E D

The macro  ins t ruc t ions  prov ided by  the  Mode l  1b  Sys tem
Cont ro l  Program (SCP)  and the  func t ions  they  per fo rm are
shown in  F igure  4 .

A l l  maoos you want  to  use  must  be  in  the  source  l ib ra ry  o r r
the prograrn pack or the system pack. The progiam pack is
the disk pack f rorrr in"rhich the macro processor is loacjed.
The sys tem pack  is  thc  d isk  pack  f ro rn  wh ich  i r i r t ia l  p rogra f i r
load  ( lPL)  i s  per fo rmeC.  l {o te  tha t  the  macro  processor  anc t
lP [ -  cor le  may be  on  thc  same pack .

You may want  to  c le  le te  sonre  r l rac ro  ins t ruc i rc r i s  l ionr
your  l ib ra ry  to  reduce t f i t ,  amou i r t  o f  t l i sk  space requ i re r_ l
fo r  the  rnacro  ins t ruc t ions .  For .  ins ta r rce ,  i f  your  sys tem
does no t  inc lude the  34  i i l i 34  l1  Magr re t i c  1 -ape Subsys t t r r r r .
the tape macro inslrucl ions vyoult. l  be of nr_, use to yor_t.
You can de le te  macro  l l s l r .u l : t io l l s  f r i ln i  your  l i t : r  a r i  b , , ,
us ing  the  l ib ra ry  ma in te r ranc ie  t i t i l i r y  p rogram,  $MAlNl - .

a

5704

scl I  SC2
Minimum l--rsaT-rse i-,sc*T*,sD
5 4 4 4 D i s k S t o r a s e D r i v e ,  I  x  |  |  f _ -
ModerA2  |  I  i

334CDirectAccessStorase |  |  X I  X I  X
Fac i i , t y .  Mode l  A2 

I
Optional 

I
5444 D isk  S torage Dr ive ,  I  X

Model  A3
5445 Disk Storage,  I r /odels 1,1 X

Moclel 42

2 , a n d 3  I  I  I  i
3340DirectAccessStora-r ;e i  I  X i  X I  X l

Fac i l i t y ,  Mode l s  81  and  82  |  |  |  |
3344D i rec tAccessS to rase ,  |  |  I  I  x '



Device Type Supported

Sys tem Reac ie r $ R L S T

$ R  L S D

$ R E A D

System Log $LWTO

SLIVISG

$ L O G

$ L  O G D

Gerrera l  SCP $ R O L L

$ F I  N D

$LOAD

S F T C H

$XCTL

$TR L

b t r { t t J

$TRAN

$SNAP

SDATE

STIOB

$S iT

STOD

$ R  t T

$EOJ

Genera te  reader  parameter  l i s t

Of f  se ts  in  reader  parameter  l i s t

L inkage to  sys tem reader

Genera te  parameter  l i s t  fo r  WTO or  WTOR

Genefa te  parameter  l i s t  fo r  ha l t  message on  sys tem Iog

L inkage to  sys tem log

Of fse ts  in  log  parameter  l i s t

Ro l lou t / ro l l in  l inkage (5704-SCi  On ly )

F ind  a  d i rec to ry  en t ry

L o a d  a  m o d u l e

Load a  modu le  and pass  cont ro l

L r :ad  a  modu le  and exchange cont ro l

Genera te  a  t rans la te  parameter  l i s t

Genera te  a  t rans la te  tab le

Genera te  an  in te r face  to  the  t rans la te  rou t ine

S n a p  d u m p  m a i n  s t o r a g e

Ret r ieve  sys tem date

G e n e r a t e  t i m e r  I O B

Set  in te rva l  t imer

Return  t ime o f  day  and sys tem date

R e t u r n  a m o u n t  o f  t i m e  l e f t  i n  t i m e r  i n t e r v a l

E n d  o f  j o b

G e n e r a l  l / O $ALOC

$OPEN

$CI< L

$CH K

$CLOS

$DTFO

$COMN

$DTFC

$GETC

$PUTC

$GPC

Def ine  the

Const ruc t

Con s t ruc t

Con s t ruc t

A l loca te  d isk  space or  dev ice

Prepare  an  l /O dev ice

Genera te  a  check l  i s t

C l reck  fo r  l /O comple t ion  fo r  BSCA opera t ions

P r e p a r  e  a  d e v i c e  f o r  t e r m i n a t i o n

DTF o f fse ts  fo r  a l l  dev ices

Genera te  equates

f  i le  fo r  a  card  dev ice

a card  GET in te r face

a card  PUT in te r face

a  G E T  o r  a  P U T  i n t e r f a c e  t o  a  c a r d  f  i l e

F i g u r e  4  ( P a r t  1  o f  2 ) .  M a c r o  I n s t r u c t i o n s

I  nt rod uct i  on
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$ D  T F P

$PU TP

$DTFt )

$GE I t )

$PUTI )

$r( ]Bf)

$ I O E D

$ R D i )

$WR TD

$WAIT

$ D T F I

$GF- f  t

S P U I  I

$ R D T

$ W R f f

$C I  LT

$wi l
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$ G E T I

$PU T I
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Chapter 2. Macro lnstruction Statements

You code macro  ins t ruc t ions to  genera te  a  b lock  o f  2 .  The code genera ted  by  the  macros  is  ass igned labers ,
assembler  s ta tements  tha t  per fo rm a  cer ta in  func t ion .  Some wh ich  beg in  w i th  the  do l la r  s ign  ($ ) .  To  avo id  dup l i
func t ions  may be  the  same each t ime they  are  used,  o thers  ca te  labe l  e r ro rs ,  you  shou ld  no t  use  the  do l la r  s ign
may be  mod i f ied  by  spec i fy ing  d i f fe ren t  operands .  Th is  as  the  f i rs t  charac ter  o f  a  labe l .
chapter  exp la ins  the  Svs tem/3  Mode l  15  macro  ins t ruc t ions
i n  d e t a i l .

S Y S T E M  S E R V I C E S  M A C R O S
The macro  ins t ruc t ions  are  grouped in  th is  chapter  accord-
ing  to  the  func t ions  they  per fo rm:  By  us ing  sys tem serv ices  macro  ins t ruc t ions ,  you  can com-

munica te  w i th  the  Mode l  15  sys tem cont ro l  p rogram.
o System services

These macro  ins t ruc t ions  can do  the  fo l low inq :
.  Input /ou tpu t  suppor t

o  Read records  f rom the  svs tem input  dev ice .
Input /ou tpu t  suppor t  macro  ins t ruc t ions  are  fu r ther
d iv ided accord ing  to  the  dev ice  suppor ted .  o  Log and wr i te  e r ro r  messages.

P R O G R A M M I N G  C O N S I D E R A T I O N S

When you use the  macro  processor  you shou ld  remember
the  fo l low ing  res t r i c t ions :

1 .  The genera ted  code fo r  some macro  ins t ruc t ions  uses

o Determine the  loca t ion  o f  an  ob jec t  modu le  on  d isk .

.  Obta in  ob jec t  modu les  f  rom d isk  and load them in to

marn  s to rage.

o  Pass  cont ro l  to  modu les  in  ma in  s to rage.

reg is te r  1 ;  the  genera ted  code fo r  o ther  macro  ins t ruc-  a  Terminate  the  cur ren t  job .

t ions  uses  reg is te r  2 .  You shou ld  save the  conten ts  o f
the  reg is te r  used by  the  genera ted  code be fore  issu ing  The sys tem serv ices  macro  ins t ruc t ions  are  d iv ided in to

the  macro  ins t ruc t ion ;  o therw ise ,  the  conten ts  a re  th ree  groups :

des t royed.  These macro  ins t ruc t ions  use  reg is te r  1  :

1.  System reader macro inst ruct ions,  which provide

support  and l inkage to the system reader funct ion.

$ R  E A D
$R LSD
$R LST

2.  System log macro inst ruct ions,  which provide support
and l inkage to system log funct ions.

$LMSG
$LOG
$LOGD
$LWTO

$PFKY
$PFKT
$ R D D
$TRAN
$WAIT
$WRTD

These macro inst ruct ions use regis ter  2:

$ALOC $GETT $PUTS
$CHK $GPC $PUTT
$CLOS $LOAD $RDT
$CTLT $LOG $READ
$DATE $OPEN $R IT
$F IND $PGS $S IT
$FTCH $PUTC $TOD
$GETC $PUTD $WRTT
$GETD $PUTI $WTT
$GETI $PUTK $XCTL
$GETK $PUTP
$GETS

M a c r o  l n s t r u c t i o n  S t a t e m e n t s  I



P a g e  o f  G C 2 1 - 7 6 0 8 - 2

l s s u e d  2 8  M a r c h  1 9 8 0

B y  T N L :  G N 2 1 - 5 7 0 0

3 .  Genera l  SCP mac ro  i ns t ruc t i ons ,  wh i ch  p rov ide
l i nkage  to  sys tem func t i ons .

$DATE
$EOJ
$ F I N D
$FTCH
$LOAD
$ROLL  (5704 -SC1  on l y )
$ R  I T
$S IT
SSNAP
$ T I O B
STRAN
$TR L
$ T R T B
$TOD
$XCTL

System Reader Support

You read a record f rom the system reader by cal l ing the
sys tem reade r  rou t i ne  t h rough  the  $READ mac ro  i ns t ruc
t ion.  The system reader may be one of  the fo l lowir rg:

C R T / K e y b o a r d .  O n l y  9 6 - b y t e ,  s i n g l e - b u f f e r e d  i n p u t  i s
a l l o w e d  f o r  t h i s  d e v i c e .  D o u b l e  b u f  f e r i n g  i s  i g n o r e d .

2501 Card  Reader .  S ing le  and doub le  bu f fe r ing  are
suppor ted .  On ly  B0 by tes  o f  the  g6-by te  bu f fe r  a re
u s e d  a s  i n p u t ;  t h e  r e m a i n i n g  1 6  b y t e s  a r e  c l e a r e d  t o
b l  a n  k s .

2 5 6 0  M u l t i - F u n c t i o n  C a r d  M a c h i n e  ( M F C M ) .  S i n g l e  a n d
doub le  bu f fe r ing  are  suppor ted .  On ly  80  by tes  o f  the
96-by te  bu f fe r  a re  used as  input ;  the  remain ing  16  by tes
are  c leared  to  b lanks .  Suppor t  fo r  bo th  the  pr imary
( M F C M )  a n d  s e c o n d a r y  ( M F C M 2 )  h o p p e r s  i s  p r o v i d e d .

'1442 
Card  Read Punch.  S ing le  and doub le  bu f fe r ing  are

suppor ted .  On ly  B0 by tes  o f  the  96-by te  bu f fe r  a re  used
a s  i n p u t ;  t h e  r e m a i n i n g  1 6  b y t e s  a r e  c l e a r e d  t o  b l a n k s .

5424 Mul t i -Func t ion  Card  Un i t  (MFCU) .  Both  s ing le  and
doub le  bu f fe r ing  are  suppor ted .  Suppor t  fo r  bo th  the
p r i m a r y  ( l \ 4 F C U 1 )  a r r d  s e c o n d a r y  ( M F C U 2 )  h o p p e r s
is  p rov ided.  A l l  96  by tes  are  used as  input .

D i rec t l y  a t tached 3741 Data  Sta t ion  Mode l  1  o r  2  o r
Programmable  Work  Sta t ion  Mode l  3  o r  4 .  S ing le  and
doub le  bu f fe r ing  are  suppor ted .  On ly  96-by te  records
may be  read.

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

1 .  U s e  t h e  S R L S T  m a c r o  t o  c o n s t r u c t  a  p a r a m e t e r  l t s t  a s
i l rpu t  to  the  sys tem reader  rou t ine .

2 .  U s e  t h e  S R L S D  m a c r o  i n s t r u c t i o n  t o  e s t a b l i s h  e r l u a t e s
f  o r  the  sys tem reader  parameter  l i s t .

3 .  l s s u e  t h r .  S R E A D  m a c r o  i n s t r u c l r o r r .

T h e  $ R  E A D  m a c r o  g e n e r a t e s  t h e  c o d e  t o  l o a d  t h e  p a r a m e t e r
l i s t  a d d r e s s  i n t o  r e g i s t e r  2 ,  s e t  t h e  o p e r a t i o n  c o d e ,  c a l l  t h e
sys tem reader  rou t ine ,  and check  the  re tu rn  codes .  Because
the  re tu rn  code is  in  the  same by te  as  the  opera t ton  cooe,
the  opera t ion  coc le  must  be  rese t  be fore  each ca l l .  The
$R LSD macro  is  p rov ided to  genera te  the  o f fse ts  in to  the
parameter  l i s t ,  the  va lues  fo r  the  opera t ion  codes ,  and the
v a l u e s  f o r  t h e  r e t u r n  c o d e s .

Generate a System Reader Parameter List ($R LST)

Th is  macro  ins t ruc t ion  genera tes  a  reader  parameter  l i s t .

The fo rmat  o f  the  SR LST macro  ins t ruc t ion  is :

N . r n r " l l  S R L S T  I  B U F l  a r l d r e s s , W O R K  a d d r e s s l , B U F 2  a d d r e s s l

BUF | -address specif ies the address of t l re leftmost byte of
a  96-by te  bu f fe r  tha t  i s  a l igned on  a  128-by te  boundary .
Th is  operand is  requ i re< . t .

WORK-address specif ies the address of the leftmost byte of
a  47-by Ie  work  a rea ;  th is  operand is  requ i red .

BUF2-address specif ies the address of the leftmost byte of
a  96-by te  bu f fe r  tha t  i s  a l igned on  a  128-by te  boundary .
T h i s  i s  t h e  s e c o n d  b u f f e r  i f  d o u b l e  b u f f e r i n g  i s  u s e d ;  i f  t h i s
o p e r a n d  i s  n o t  s p e c i f i e d ,  s i n g l e  b u f f e r i n g  i s  a s s u m e d .

System Reader Parameter List Offsets ($RLSD)

Th is  macro  ins t ruc t ion  genera tes  a  l i s t  o f  equates  used to
labe l  the  f  ie lds  in  the  sys tem reader  parameter  l i s t .  $R LSD
also  genera tes  the  opera t ion  codes  and re tu rn  codes  usec l
b y  $ R E A D .  T o  a v o i d  d u p l i c a t e  l a b e l s ,  y o u  s h o u l d  u s e  t h i s
macro  ins t ruc t ion  on ly  once in  a  p rogram.

The fo rmat  o f  the  $RLSD macro  ins t ruc t ion  is :

o



Linkage to System Reader Function ($READ)

This macro instruct ion generates the l inkage to cal l  the
system reader function and check for return codes.

The format of the $READ macro instruct ion is:

IName l  |  $READI  I L IST -add ress ]  [ ,OPC-code ]  [ ,EOF-add ressJ
[ ,EOJ-address]  [ ,ERR-addressl

LlST-address specifies the address of the leftmost byte of
the system reader parameter l ist. lf this operand is not
specified, the address of the parameter l ist is assumed to be
in register 2.

OPC-code specifies the operation code for this read request.
The a l lowable codes and thei r  meanings are:

Meaning

Set the operation code to read one record
from the system reader single buffer.
Set the operation code to read one record
from the system reader into buffer 1 and
start a read on buffer 2.
Set the operation code to wait on buffer 2.
switch the buffers, and start the other
buffer.

Set the operat,-,, -ode to wait on bulfer 2,
and switch the buffers; do not start the
other buffer.

N Do not set any operation code. l f  this value

is specif ied, i t  is your responsibi l i ty to set the

operation code before issuing this macro.

The de fau l t  va lue  fo r  th is  operand is  RD.

EOF-address specifies the address in your program that re-

ceives control when an end-of-f i le statement ( l* .  l&. or / .1
is detected. l f  this operand is not supplied. no code is gen-

erated to check for the end-of-f i le condit ion.

EOJ-address specifies the address of the routine that should
get control if an end-of-job or end-of-step statement (/& or
/.) was detected on the previous read. lf this operand is not
specified. the test for the return code is not generated.
Once a /& statement is read from the system reader, nothing
can be read from the system reader unti l the end of step.
Once a / . statement is read from the system reader, nothing
can be read from the system reader unti l the end of job.

ERR-address supplies the address irr your program where
control is passed if the controlled cancel option is taken in
response to a permanent l/O error. lf this operand is omit-
ted. no code is generated to check for the controlled cancel
complet ion code.

Notes:
1.  l f  ERR or  EOF addresses are not  speci f ied,  you should

check the return code in your program to determine the
outcome of the operation.

2. When double buffering is used, return code should be
provided to return to the read macro instruction unti l
end-of-fi le (EOF) is received. When the program's EOF
is dependent upon a user-defined EOF statement, the
last request to the read macro should be a wait only call;
this wil l allow all outstanding read requests to be cleared
from the device queues. The last wait request is necessary
to prevent overlaying the system input work area before
the program reaches end of job.

System Log Support

Specifying a $LOG macro instruction in your program gen-
erates a call to system log (system log is a group of system
output routines which provide communication with the
operator). You may want to use system log to notify the
operator of error conditions, error recovery procedures, and
the validity of previous operator responses to messages.
lf the operator selects an invalid option in response to a
message. the response is not accepted by system log.
Instead, another message is issued to the operator unti l a
correct option is taken.

y'Vofe.' When an immediate cancel (option 3) is selected,
control is passed directly to the end-of-job (EOJ) routine
by system log.

Two types of printed output are available through system
log - logs and messages. Both are printed on the system
log device.

o A log is a four- or six-character statement that identif ies
the type and source of an error.

. A messge is a printed statement which can be used to
indicate errors that have occurred or to issue instructions
to the operator, such as requesting that a disk fi le be
placed on a certain drive.

Logs and messages can be issued with or without being
displayed on the 3277.

Three devices can be used as the system log device: the
1403 printer, the 3284 printer, or the CRT/Keyboard.
You can change devices by entering a LOG statement in
your job stream.

Code

R D

R D F

R D D

R D L

Macro Instruct ion Statements I



To use system log, you must do the following:

1.  Bui ld  the log parameter  l is t  us ing the $LWTO or
$LMSG macro.

2.  Use the $LOGD macro inst ruct ion to establ ish equates
for the log parameter l ist.

3 .  lssue the macro inst ruct ion:

INamel  |  $ t -oc  |  [ r t s t - "oa .ess ]  [ ,opN0-address ]
[ ,OPN1  -add ress ]  [ ,OPN2-add ress ]

4. Process the operator,s reply in your program.

Two types of messages can be displayed on the log: the
system message and the message to the operator.

The $LMSG macro instruct ion generates a parameter l ist to
display the standard system message. you can also include
from 1 to 107 characters of text with this message. The
operator can respond to this message by pressing the pF12
key ,  tak ing  one o f  the  four  a l lowab le  op t ions ,  then press ing
ENTER.  Opt ion  0 .  1 ,  o r  2  i s  re tu rned to  you fo r  check ing ;
option 3 means end-of- job. l f  the operator takes option 3,
the system log routine goes direct ly to the end-of- job.

The $LWTO macro instruct ion generates a parameter l ist to
display a message to the operator. This message is from 1
to 107 characters long and is pref ixed with six characters
wh ich  you spec i fy  us ing  the  $LWTO macro .  you  can re_
quest a reply (1 to 72 characters) from the operator, but i f
no reply is requested. the operator responds to the messaqe
by press ing  PF12,  then ENTER.

For either of the message types, the $LOGD macro instruc_
tion is specif ied to generate offsets into the parameter l ist
and to  de f ine  the  mean ing  o f  the  f ie lds  w i th in  the  parameter
I  i s t .

Text Length Considerations.. Message text is displayed on
the CRT in one, two, or three 36-character l ines. depend_
ing on the text length. For example, i f  the text length is
60 characters, i t  takes one l ine of 36 characters and 24 char_
acters from the second l ine to display the message.

Reply Length Considerations Three, 36-character lines (107
characters plus the CRT control character) are avai lable for
the message and reply. The number of characters al lowed
for  the  rep ly  depends on  the  number  o f  l ines  tha t  con ta in
test characters. Once a test character has been entered on
a l ine ,  any  non- tex t  pos i t ions  o f  tha t  l ine  cannot  be  used
for  a  rep ly .  Ins tead,  the  rep ly  must  beg in  on  the  nex t  l ine .
l f  the  th i rd  l ine  conta ins  a  tex t  charac ter ,  no  rep ly  can be
made.  For  example :

l f  the text length is:

more than 1 character
bu t  less  than 36

more than 36 characters
but less than 72

more than 72 characters no reply can be made
but  less  than 108

Generate a Parameter List for WTO or WTOR ($LWTO)

Th is  macro  ins t ruc t ion  genera tes  a  sys tem log  parameter  l i s t
for the write-to-operator or write-to-operator-with-reply
func t ion .

The format of the $LWTO macro instruct ion is:

lName l  |  $LWTO I  TLEN-number ,  TADR-add ress  [ ,COMp-code ]
[ ,HALT-code ]  [ ,SUBH-code ]  [ ,REPLY-Y /N ]
[ ,RLEN-number ]  [ ,RADR-add ress ]

TLEN-number specif ies the text message length (an un-
s igned,  non-zero ,  dec ima l  va lue) .  Th is  operand is  requ i red
and can be  f rom 1  to  107 charac ters  lonq.

TADR-address specif ies the address of the leftmost bvte of
the text message; this operand is required.

COMP-code specif ies the f irst two characters of the halt
message. These characters are the component identi f icat ion.
l f  th is  operand is  no t  spec i f  ied ,  the  de fau l t  va lue  is  two
b lanks .

HALT-code specif ies the second two characters of the halt
message -  the  ha l t  iden t i f i ca t ion .  l f  th is  operand is  no t
spec i f ied ,  the  de fau l t  va lue  is  two b lanks .

SUBH-code specif ies the last two characters of the halt
message *  the  subha l t  iden t i f  i ca t ion .  l f  th is  operand is  no t
specif ied, the default value is two blanks.

The reply length can be:

from 1 to 72 characters

from 1 to 36 characters



REPLY-Y or  / i /  spec i f  ies  whether  o r  no t  a  rep ly  i s  reques tec j .  COIWP- t :oc le  spec i f  ies  the  f  i r s t  two ( r l ra ra{ ; l .e ts  o f  l t re  rness i rq { l

l f  Y  (yes)  i s  spec i f ied ,  sys tem l1 -c1  wa i ts  fo r  the  opera t ( ) r  to  the  cornpr ;nenI  d r .sc r iD l i i ) r r  {CC)  l t  rh i5  o1 . 'e r ; rnL l  t s  t t , ' r

rep ly .  l f  l \  (no)  i s  spe t ; i f ied  o t  i f  th is  operand is  L rmi t tec l ,  r ro  sper : i r i6111,  {wr r  b la r rk : ;  a rc  i rssu t t tec i .

r e p l y  i s  a l l o w e d .

RLEN-numbel  i s  t l re  le r rg th  o f  the  rep ly  (an  uns igned,  non-

zero ,  dec i rna l  va lue ,  f ro rn  1  Ic :721 .  l f  REPLY Y is  spec i f  iec i ,

th  i s  operand is  regu i red .

RADR-address specif ies the aridress of the leftmost byte of

the  rep ly  a rea .  l f  R  EPI -Y Y is  spec i f  ied ,  th is  operand is

requ i  red .

I Gerterate a Paraftteter List for Message on Systern Log
($LMSG )

Th is  macro  ins t ruc t ion  qenera tes  a  sys tenr  log  parante ter

l i s t  fo r  a  log  and/or  message to  the  opera tor  .

The fo rmat  o f  the  $LMSG macro  ins t ruc t ion  is :

lName l  I  SLMS( j  I  I FOnMAT cod r ' l  [ ,CON lP .co r l e l
[ , 1 ]A t - l -  r t r l e l  [ ,S t JUH-code ]  I ,SEV  coc le  j

[ , D E F ' c o d e ]  L , O P N O ' Y / N l  l . O P N 1  Y / N l

[ , O P N 2  Y / N ]  I , O P N 3 - Y / N l  [ T t - E N ' n u r n b e r l
[ ,  fADF] adclressl

FORMAT-code specif ies the type and length of the system

log parameter  l i s t .  The va l id  code va lues  and the i r  rnean i t tg

f o l l o w :

Code Length of List Format of List

l ! .4L  i  tode spec i i ies  the  seconc i  rwo c t ta rac tc ts  o i  i . l t c

rnessage - -  the  rnessage ident i f i ca t ion  ( [ ' l l " t ) .  l f  t l r rs  , . ) l ) i ' r  , ] r ( i

i s  no t  spec i f  ied ,  two b lanks  are  assur r tec i -

SUBI I  code spec i f  ies  the  las t  two c l la rac ters  r r l  t t le  n res t i t ( le

r h e  s r - r t r t t a l t  i d e r r t i f  i c a t i o n  ( l l ) .  l f  F O t l l t l A T  i l  ' r r  f  l

was  spec i f iec l  and t l r i s  operand is  o t r t i t t r :d ,  i vuo  l . ' l a t tk l  a t r :

assumed "

SEV-code spec i l ies  the  sever i ty  wh ich  cond i t ions  t l te  se lec '

t ion  r ' l f  the  de fau l t  (DEF)  op t ion  opetan t i  T l t i s  e t t t rv  cor '

responr ls  to  the  sever i ty  code en t ry  in  tne  NOFIAL.  i  s ta l t :

ment .  l f  the  sever i ty  code spec i f  led  i r t  t l re  NOH/ \L- I  i ; ta te

ment  i s  less  than the  va lue  spec i f ied  in  th is  en t ry ,  t l l e  ha l t

w i  |  |  be  iss r ied .  Va l  id  e t r t r ies  ( f  ro r l t  lowers t  to  l r ighes t ' r )v r r I  I  I  i i  I

a r e  1 , 2 ,  1 1 ,  a r r d  8 .  l f  t l r i s  o p e r a n c l  i s  o r l i t t e d ,  a  s e v e r i t y  o f

B  is  assumed-

DEF code spec i f  ies  t l te  c le f  au l l  op t io r t  to  ' je leo t  vv l lo l l  e ) ( ( )o r r I

i n q  I n  u n . l t t e n d e d  m o d e -  V a l i d  e r l t r i e s  a r e  N ,  [ J ,  ' l  , 2 ,  a r r r J

3 ;  i t  rh is  opr : ronr - l  rs  r ro t  s l rec i f ied ,  N (nor rc )  i s  ass t . t t re r i .

OPN0-y ' /N  spec i f ies  whether  op t ion  0  i s  a l l " rwr :d .  l f  Y

{ y e s )  i s  e n l e f e d "  o p t i o r t  0  i s  a l l o w e d ;  i f  l ' , 1  ( r r o i  i s  t r t r l u t e c l  o t

i t  th is  op t l ra r rd  i s  l r r r i t te r i ,  oJ r t io r t  0  i s  no t  a l lowt : r l -

OPNI  Y /N spec i f  i cs  whe ih t : r  op t ion  1  i s  a l lowec l  .  l {  Y  i . r

e n t e r e d ,  c t 1 - r t i o n  1  i s  a l l o w e d ; i f  l J  ( n o )  i s  i : t r t e t e r l  o r  i J  t l r i ' ,

opr : rand is  o rn i t ted  op t ion  I  i s  no t  a l lowed^

L)PN2-Y/N s i . 'ec i f res  wf re ther  op t ion  2  i s  a l lovvr : t l .  l {  Y

( y e s )  i s  e l t T e r e d ,  o p t i o n  2  i s  a l l o w e d ;  i f  N  ( r i o )  i s  e o i e r t r r l ' r r

i f  t h i s  c p e r a r i d  i s  c l r n i t t e d ,  ( ) i ) t i ( l r r  2  i s  r t n t  ; l l r ' ' w r : r i

OPN3 Y/N spec i f  ies  whether  op t io r r  3  ts  a l lowed.  l t  Y  (vcs)

is  spr rc i f ied ,  op t ion  3  i s  a l l c 'wed;  i i  N  (no)  i s  s l>ec i f iec i  ' t r  i t

th is  oJreranr l  i s  o rn i t ted ,  op t io l - l  3  i s  r ro t ; r i lov ; t " i

l v ( l f r r .  l f  t i1 : l i t t t l  3  i s  a l lowed.  c ( ) ! l1 r ( - ) l  vv i l l  t t ' r t  l t i l  i ' l r t l  l i t ) r l

to  you l  p roqra l l r l .

A  7  by tes

B 9 bytes

C  1 0  b y t e s

D 1 2 bytes

where :  F  and D are  f lag  by tes

C C  i s  t h e  c o m p o n e n t  l D

I ' l l l  is the nressage lD

O is  the  op t ion  i r rd ica tor  ( th is  i s  de ternr ined

by  the  se t t ings  o f  operands  OPN0,  OPN 1 ,

O P N 2 ,  a n d  O P N 3 )

l l  i s  t h e  s u b - h a l t  l D

L is  the  le r rg th  o f  the  tex t

AA is  the  address  o f  the  tex t

l f  th is  operand is  o rn i t ted ,  FORMAT B is  assunred.

F D C C H H ( J
F D C C I . I H O I I
F D C C H I I O I - A A
F D C C H H O I I L A A

M a c r o  I n s t r u c t i o l l  S l a t e r n d l l t s  I  1



TLEN-number  spec i f ies  the  tex t  leng th .  Th is  en t ry  (L ) ,
vvh ich  is  a  dec ima l  en t ry  f r .c rn  1  to  1O7,  i s  requ i rec l  i f
F O R M A T  C  o r  D  i s  s p e c i f i e d .

TADB-address specif ies the leftmost byte of the rext
address .  Th is  operand (AA)  i s  requ i red  i f  FORMAT_C or  D
is  spec i f ied .

Generate the Linkage to the System LoS $LOG)

Th is  macro  ins t ruc t ion  genera tes  the  l inkage requ i red  to  use
the  sys tem log  fu r rc t ion ,  and checks  the  response re tu rned.
The $LOGD macro  ins t ruc t ion  must  be  usec l  w i th  th is
macro  ins t ruc t ion ,  to  es tab l i sh  o f fse ts  in  the  sys tem rog
parameter  l i s t .

l f  you  w i l l  need to  use  the  da ta  in  reg is te r  2  a t  a  la te r  t ime,
you shou ld  save the  conten ts  o f  tha t  reg is te r  be fore  issu ing
t h e  $ L O G  m a c r o  i n s l r u c t i o n .

The fo rmat  o f  the  $LOG macro  ins t ruc t ion  is :

I N a m e l  I  
g i  6 6  |  l t  t s t - r d o ' . r s l  t . o p N o - a d c i r e s s l

[ . O P N 1 ' a d d r e s s l  [ , O P N 2 - a d r J r e s s ]

L|ST-address specif ies the address of the leftmost bvte of
the  sys tem log  parameter  l i s t .  l f  th is  operand is  no t  spec l_
f ied ,  the  address  o f  the  parameter  l i s t  i s  assumed to  be  in
reg is te r  2 .

OPNO-address specif ies the address of the r oLrt ine that
shou ld  rece ive  cont ro l  i f  op t ion  0  i s  taken.  l f  th is  operand
is  no t  spec i f ied ,  no  check  is  made fo r  a  response o f  0 .  you
wou ld  use  th is  operand on ly  i f  the  $LMSG macro  was used
to  genera te  the  parameter  i i s t .

OPN 1 -address specif ies the address of the routine tnat
shou ld  rece ive  cont ro l  i f  op t ion  I  i s  the  fesponse.  l f  th is
operand is  no t  spec i f ied ,  no  check  is  made fo r  a  response o f
1 .  You wou ld  use  th is  operand on lV  i f  the  $LMSG macro
was used to  genera te  the  parameter  l i s t .

OPN2-address specif ies the address of the routine ttrat should
rece ive  cont ro l  i f  op t ion  2  i s  taken.  l f  th is  operand is  no t
spec i f  ied ,  nc l  c l reck  is  made fo r  a  response o f  2 .  you  wou ld
use th is  operand on ly  i f  the  $LMSG macro  was used to  qen_
era te  the  parameter  l i s t .

Generate Displacements for System LoS 6L()GD)

" l -h is  macro  ins t ruc t io r r  genera tes  the  f ie r l r . l  id i rs i5  s1r61  o f fse ts
fo r  the  sys tem log  parar re te r  l i s ts "  To  i i vc i r l  r lup l i ca te  labe ls ,
you shou ld  use  Ih is  macro  i r t s t r r rc l io r t  r :n ly  L , i loe  r i l ; )  i ) l  ogran t .

The fo rmat  o f  the  $LOG macro  ins t ruc l ion  is :

General SCP Support

The genera l  SCP macro  ins t ruc t ions  a l l cw you ro  l ) rovrc te
l in l<age to  sys tem func t ions  by  conr rn l rn ica t i r rg  w i th  the
Mode l  15  sys tem cont ro r  p rogram.

Roi lout/Rol I in Lin kage ( $ RO L L)

Th is  macro  app l ies  to  Program Number  5704-SC1 on ly .

You use $ROLL to  in te r rup t  ( ro l l  ou t )  the  cunent  p roqran l
so  tha t  another  p rogram can be  executed .  Wher r  the  second
progra in  i s  f in is l red ,  the  f i rs t  p rogram is  re ins ta tecJ  ( ro l lec . l
i n )  a n d  c o n t i n u e s  e x e c u l n g .

Once ro l lou t  i s  in i t ia tec l ,  the  CR-T/Keyboard  becornes  the
sys tem input  dev ice  un t i l  o therw ise  s1 . ,c i : i f ied  by  the  user
o r  u n t i l  t h e  i n t e r r u p t e d  p r o g r a m  i s  r o l l c t l  i n .

When us ing  ro l l r : r , r t ,  you  shou ld  fo l low t l rese  Drocec iu res :

Note  the  f r : l l ow ing  res t r i c t ions :
a .  l \  p rograr r r  us ing  $ROLL car r  execute  i r r  e i ther

par t i t ion ,  bu t  w i i l  ackr - rowledq ' r  the  ro l lou t  requesr
o n l y  w h e n  r u n n i n g  i r r  p a r t i t r o n  1 .

b .  A  program us inq  $ROLL must  he  so  c le f inec l  to  the
l i n k a g e  e c l i t o r  u s i n g  t h c  A T T R  p ; r a m e t e r  i n  t h e
OPTIONS statement (see IBM Systern/3 Ovenay
Linkage Editor Reference Manual, GC21 7b61).

c .  l f  the  in te r rup t ing  prograrn  a lso  recnc ln izes  ro l lou t
reques ts ,  these requests  w i l l  l te  iqnored.

d .  The samt '  l / f )  dev ices  are  ava i lah le  tc )  the  in te r rupT-
Ing  program as  were  ava i lab le  to  the  i r r ig i r ra l  p lo -
qram wath  except ion  o f  tape r - rn i ts .

e .  Whenever  an  in te r rup t ing  prograrn  shares  the  sarne
d isk  f i les  as  a  ro l led-ou t  p rogr .n l ,  on ly  read ing
and updat ing  are  a l lowed by  the  two proqrar ,ns .
Load ing  and adCi t ions  are  no t  a l lowec j .
updat ing  are  a l lowed by  the  two programs_ L .oad-
inq  and add i t ions  are  no t  a l lowerJ .

t z



2. l ssue the  $ROLL macro  ins t ruc t ion :

The cod ing  genera ted  by  the  $ROLL macro  ins t ruc-

t ion  de termines  whether  ro l lou t  has  been requested

by  en ter ing  the  ROLLOTJT opera tor  cont ro l  com-

mand.  l f  ro l lou t  has  no t  been requested ,  the  cur ren t

program cont inues  execut ing .  l f  the  rec lues t  i s  pend-

ing  the  ro l lou t  rou t ines  are  ca l led .  Ro l lou t  per fo rms

the  fo l low ing  s teps :

a .  P laces  the  cur ren t  p rogram (program be ing  exe-

cu ted  and the  cur ren t  con ten is  o f  the  schedu ler

work  a rea  on  d isk .

b .  A l lows a  new program or  p rocedure  to  be  run  in

p lace  o f  the  cur ren t  Program.

c .  Re loads  the  or ig ina l  p rogram and res tores  the

prev ious  conten ts  o f  the  schedu ler  work  a rea

and passes  cont ro l  to  the  po in t  where  the  or ig -

ina l  Program was in te r ruPted.

The fo rmat  o f  the  $ROLL macro  ins t ruc t ion  is :

I N a r r r e l l  $ R o L L  I  I T N D E X  l / 2  I

INDEX-1 /2 specif ies which register can be used in the

macro  ins t ruc t ion .  l f  th is  operand is  omi t ted ,  reg is te r  2  i s

used.

Find a Directory Entry ($F IND)

A load modu le  must  be  in  t i re  ob jec t  l ib ra ry .  Spec i f i c  in fo r

mat io r r  must  be  ob ta ined f rom the  modu le 's  ob jec t  l ib ra ry

d i rec to ry  en t ry  be fore  a  load or  fe tch  can be  per fo rmed.

There  are  two ways  you can loca te  a  load modu le  and ob-

t a i n  t h e  i n f o r m a t i o n :

.  l s s u e  a  $ F I N D  b e f o r e  i s s u i n g  a  $ L O A D ,  F o r m  l l .  T h e

in fo rmat ion  ob ta ined dur ing  the  f  ind  is  used dur inq  the

load opera t io l r .

o  l ssue a  lcad  w i th  f ind  ($LOAD,  Form l ) .  a  fe tch

($FTCH)  or  a  fe tch  to  address  ($XCTL) .  These func-

t ions  per fo rm the  f ind  opera t ion  as  par t  o f  the i r  normal

f  u  nc t ions .

The $FIND macro  ins t ruc t ion  searches  the  ob jec t  l ib ra rv

d i rec to ry  fo r  the  reques ted  modu le  name and re tu rns  the

d i rec to ry  en t ry  in  the  parameter  l i s t .

l f  you  w i l l  need to  use  the  da ta  in  reg is te r  2  a t  a  la te r  t ime,

you shou ld  save the  conten ts  o f  tha t  reg is te r  be fore  issu ing

the  -qF lND macro  ins t ruc t iu r t .

The fo rmat  o f  the  $FIND macro  ins t ruc t ion  is :

l N a m e l  |  $ F r N D  I  N A M E - m o d u l e [ . F l N D ' a d d r e s s ]  t , P A c K - q / S l

NAME-module provides the name of the module to be

found.  On ly  names o f  ob jec t  modu les  (O modu les)  can

be en tered  here .

FIND-address specif ies the label that becornes the address

of  a  12-bv te  parameter  l i s t  bu i l t  by  the  genera ted  code.

In i t ia l l y  the  parameter  l i s t  cor r ta ins  input  to  the  superv isor .

A f te r  execut ion ,  i t  con ta i r rs  the  d i rec to ry  en t ry  o f  the

modu le .  The fo rmat  and conten ts  o f  the  parameter  l i s t

a f te r  execut ion  are  shown in  F igure  5 .  l f  th is  operand is

no t  spec i f ied ,  a  n lacro  labe l  i s  genera ted .

PACK-P/S specif ies the program disk pack (P) or the system

disk  pack  (S)  to  be  searched.  l f  th is  operand is  no t  spec i f ied ,

P is  assumed.

Load a Module ($LOAD)

Th is  macro  ins t ruc t ion  loads  a  modu le  in to  s to rage a t  the

address  you spec i fy .  Cont ro i  i s  re tu rned a{ te r  the  modu le

has  been loaded.  You may then pass  cont ro l  to  the  modu le

a t  the  spec i f ied  address .  l f  you  w i l l  need to  use  the  da ta  in

register 2 at a larer t ime. you shoulo save the contents of

tha t  reg is te r  be fore  issu ing  the  $LOAD macro  ins t ruc t ion '

Two fo rms o f  th is  macro  can be  used:  load  w i th  f ind  and

l o a d  o n l y .

Load with Find (Form l)

The load w i th  f  ind  macro  ins t r t t c t ion  loca tes  the  modu le

and loads  i t  in to  ma in  s to rage.

The fo rmat  o f  th is  macro  ins t ruc t ion  is :

tName l  |  $LoAD I  NAME-modu le  name  [ ,F lND-add ress ]

[ , LOAD- ! / add ress ]  [ ,USE-R / I \R ]

[ ,PL lST -add ress ]  t ,PACKf /S l

Macro Instruct ion Statements 13
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Descript ion

C y l i n d e r / s e c t o r  a c l d r e s :  o f  t h e  r n o c l u l e .

T y p e  O  S e c t o r  I e n g t h  o f  t h e  m o c l u l e  i n  h e x a d e c i r : r a l
T y p e  R -  C a t e g o r y  o f  r o u l i r r e

Hexadec imal  s to rage address  a t  wh ich  the  rnodu le  was l inkage ed i ted .
See no te  2 .

N u m b e r  o f  b y t t : s ,  i n  h e x a d e c i : n a l ,  i n t o  t h e  f i r s t  s e c t o r  c o n t a i n i n q  R L D s
o f  t h e  f i r s t  r e l o c a t i o n  d i r e c t o r y  ( R L D )  e n t r y  o f  r h e  m o o u r e .

H e x a d e c i m a l  s t o r a g e  a d d r e s s  a t  w h i c h  p r o g r a n t  e x e c u t i o n  b e q i n s  { w i t h _
O u t  H L D s )

A rnoun t  o l

B y t e  1 :

B i r  O

1
2

4
5
6
7

By te  2 :
B i t  0

1

s to rage  ( i n  sec to r s )  r equ i r ed  t o  execu te  t he  F l r og ran l .

1  =  Pe rmanen t  en t r y
0 = - l -emporary 

entry
1 = Inquiry program
1 = Rol lout ,evoking program (S704-SC1 r : :n ly)
I  =  Ex te rna l  bu f f e r s  ( i f  by te  2 ,  b i t  1  =  1 )

(57O4-SC2  on t y )
1  =  Mus t  r un  i n  ded i ca ted  env r ronmen t

(57O4-SC1  on t y )
Reserved (5704-SC2 only)

1  -  Requ i res  sou rce  i n f o rma t i on
1 = Deferred mount ing al lowed
1  =  PTF  app t i ed
1 . .  Over lay object  program

1 = The system input  device rnust  be dedacateLJ to
th;s program

i = Checkpoint /Restar t  prograrn
1  =  Ex te rna t  bu f f e r s  ( i f  by te  l ,  b i r  2  =  1  )  ( 5704 -SC2  on l y )

See note 1
1 -  This prograrn wi l l  access the source f i le  d i rect ly
1 = Macro processor is  a l lowed (5704-SC1 onty)
1 --  Model  15D program (5704-SC2 onty)
1 = This is  a pr iv i leged prograrr l
1 . .  This program requires that  a new load address be

calculated at  load t ime to p lace i t  in  nrain storage

J

q

beyond i ts  own program contrnon region
6  1  -  3340  da ta  managemenr  ( 5704 -SC1  on l y )

Reserved (5704-SC2 onty)
7 Memory resident  over lays

R e l e a s r . v e r s i o r r  o f  t h t s  ̂ n t r y .

1 '  For 5/04-sc2 rhe checkpoint / restar t  and external  buf fer  at t r ibutes are mutual ly  exclusive.
2 '  For 5704-sc2,  i f  the entry has the at t r ibutes for  external  buf fers,  the low-order byre of  the l ink edi ted aLidress

con ta ' ns  t he  nun tbe t  o f  sec to r s  m inus  i .

F igure 5.  Find Parameter L ist  Descr ipt ion
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Entry
Number
of Bytes

Displace-
ment Description

Disk Address

Number  o f

text  sectors
L ink  ed i t ed
address

D isp lacemen t
o f  R  LDs

Relocated entry
point  address

Load address

2

1

1

2

2

1

z

4

6

9

Cyl inder/sector  address of  the module in hexadecimal .  See note 1.

Sector  length of  the module,  in hexadecimal .

Storage addressat  which the module was l inkage edi ted.  See note 2.

Hexadecimal  d isplacement,  in bytes,  into the f  i rs t  sector  contain ing RLDs,

of  the f i rs t  re locat ion di rectory (RLD) entry of  the module.

Storage address at  which program execut ion begins,  af ter  resolv ing RLDs.

Address at  which the requested module is  loaded.

Notes:
1.  l f  a d i rectory entry was not  found on a load wi th f  ind,  the f  i rs t  byte contains a character  O.
2.  For 57O4-SC2, i f  the entry has the at t r ibutes for  external  buf fers,  the low-order byte of  the l ink edi ted address

contains the number of  sectors minus 1.

Figure 6, Find Parameter List after Load Execution
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NAME-module name provides the name of the module to
be loaded and is required. Only O modules can be
spec i f  ied .

FIND-address becomes the address of the parameter list
passed to the f ind routine. The parameter l ist is generated
by the macro processor. After execution of the load. this
parameter l ist contains the modif ied entry for the module
as  shown in  F igure  6 .

LOAD-2/address specif ies the address where the module
is to be loaded into main storage. The 2 indicates that the
address is in register 2; the address is the symbolic address
where  the  modu le  i s  to  be  loaded.  l f  th is  operand is  no t
spec i f ied ,  2  i s  assumed.

USE-R/NR indicates whether the code generated by the
macro  ins t ruc t ion  is  to  be  reusab le  (R)  o r  nonreusab le  (NR) .
l f  the  operand is  no t  spec i f ied ,  NR is  assumed.

You can reuse the generated code to load the same module
more  than one t ime,  o r  to  load d i f fe ren t  modu les .  l f  you
wish to load dif ferent modules using the same generated
code,  you shou ld  a lso  spec i fy  the  PLIST operano.

PLIST-address is used only when the generated code is
reusab le .  The address  spec i f ied  ident i f ies  the  le f tmost
byte of a parameter l ist passed to the load routine. To
load a  d i f fe ren t  modu le  us ing  the  same genera ted  code.
you must  update  the  parameter  l i s t  to  ind ica te  the  des i red
module. Figure 7 shows the format and contents of the
parameter  l i s t .

PACK-P/S specif ies the program disk pack (p) or the
system disk pack (S) containing the requested module.
l f  th is  operand is  no t  spec i f ied ,  P  is  assumed.

Load Only (Form ll)

The load-only macro inst ruct ion loads a module prev iously
found by the $FIND macro inst ruct ion.  The format  of
th is  macro inst ruct ion is ;

lName)  |  $LOAD I  F IND-add ress  [ , LOAD.2 /add ress ]
[ ,PACK-P /S ]

FIND-address is the address used in the previous $FIND
macro  ins t ruc t ion .  l t  iden t i f  ies  the  d i rec to ry  en t ry  o f  the
modu le  in  ma in  s to rage.  A f te r  execut ion  o f  the  load,  th is
address points to the directory entry of the module as
shown in  F igure  6 .

LOAD-2/address specif ies the address where the module
is to be loaded in main storage. The 2 indicates that the
address is in register 2; the address is the symbolic address
where  the  modu le  i s  to  be  loaded.  l f  th is  operand is  no t
spec i f ied ,  2  i s  assumed.

PACK-P/S specif ies the program disk pack (P) or sysrem
disk  pack  (S)  conta in ing  the  reques ted  modu le .  t f  th is
operand is  no t  spec i f ied ,  P  is  assumed.

Load a Module and Pass Control ($FTCH)

The fe tch  macro  ins t ruc t ion  (gFTCH)  f inds  a  modu le  in
the  d i rec to ry ,  loads  the  modu le  in to  ma in  s to rage,  and
passes control to i t .  Your program does not regain control.
When a module is fetched into main storage, the relocation
fac tor  i s  added,  as  necessary ,  to  the  modu le ,s  l ink  ed i t
address .  Th is  de termines  the  loca t ion  in  ma in  s to rage
where  the  modu le  i s  loaded.  The modu le  rece ives  cont ro l
a t  i t s  en t ry  po in t .

Entry
Number

of Bytes
Displace-

ment Descript ion

rvrooure I  vpe

Modu le  Name

F E

Load Address

I

o

1

0

o

9

Mus t  con ta i n  O  t o  i nd i ca te  an  ob jec t  modu le .

The  name  o f  t he  modu le  t o  be  l oaded .

X ' F  E '

The address at  which the module is  to be loaded.

FigweT. Load Parameter List Description
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l f  you wil l need to use the data in register 2 at a later t ime,
you should save the contents of that register before issuing
the $FTCH macro inst ruct ion.

The format  of  the $FTCH macro inst ruct ion is :

NAME-module name specif ies the object module to be
fetched into main storage. The name must be rne same as
the name in the directory enrry.

PACK-P/S specif ies the program disk pack (p) or the
sys tem d isk  pack  (S)  conta in ing  the  reques ted  modu le .  l f
this operand is not specif ied, p is assumed.

Load a Module and Exchange Control ($XCTL)

Th is  macro  ins t ruc t ion  f inds  a  modu le  in  the  d i rec to ry ,
loads  the  modu le  in to  ma in  s to rage a t  the  address  you
specify, and passes control to i t .  Control is not returned
to  your  p rogram.  As  w i th  the  $FTCH macro  ins t ruc t ion ,
relocation factors are resolved, and control is passed to
the entry point of the program.

The fo rmat  o f  the  $XCTL macro  ins t ruc t ion  is :

NAME-module name specif ies the name of the module to
be loaded and given control.  The module must be an O
modu le .

LOAD-2/address specif ies the address where the module
is to be loaded in main storage. The 2 indicates that the
address is in register 2; the address is the symbolic address
where  the  modu le  i s  to  be  loaded.  l f  th is  operand is  no t
specif ied, 2 is assumed.

PACK-P/S specif ies the program disk pack (p) or tne
sys tem d isk  pack  (S)  conta in ing  the  regues ted  modu le .
l f  this operand is not specif ied, p is assumed.

tName l  |  $XCTL  I  NAME-modu le  name [ ,LOAD_2 /add ress ]
t ,PACK-P/S l

Generate a Translate parameter List (gTRL)

Th is  macro  ins t ruc t ion  genera tes  a  parameter  l i s t  neec ied
by  the  Mode l  15  Trans la te  rou t ine .  Th is  l i s t  i s  ca l lec l  v ia
the  $TRAN macro  ins t ruc t ion .  gTRL does  nor  genera te
executab le  code.  F igure  8  shows the  fo rmat  o f  the
t rans la te  parameter  I  i s t .

Translate Routine Operation

To use the  Mode l  15  t rans la te  rou t ine ,  you  must  p rov ide  a
t rans la te  a rea .  The fo rmat  o f  the  area  is :

Byte Field Descript ion

0 By te  conten ts  used to  de termine whether  a
charac ter  i s  to  be  t rans la ted .

i  By te  conten ts  a re  subs t i tu ted  fo r  charac ters
that are not to be translated.

2-257 256-by te  t rans la te  tab le .

The t rans la te  rou t ine  processes  a  f  ie ld ,  spec i f  ied  by  the
$TRAN macro  ins t ruc t ion ,  one by te  a t  a  t ime.

The t rans la te  tab le  must  be  cons t ruc ted  so  tha t  the  d iso lace
ment  ( f rom the  beg inn ing  o f  the  tab le )  o f  the  t rans la ted
representa t ion  o f  a  charac ter  i s  equa l  to  the  hexadec imal
representa t ion  o f  the  un t rans la ted  charac ter .  (For  example ,
i f  y o u  w a n t  t o  t r a n s l a t e  X , C 1 ' t o  X , 4  1 , ,  v o u  c o u l d
cons t ruc t  a  t rans la te  tab le  in  wh ich  the  va lue  a t  d isp lace_
m e n t  X ' C f  i n  t h e  t a b l e  i s  X , 4 i ' . \

The conten ts  o f  the  by te  a t  a  g iven  d isp lacement  a re  com_
pared w i th  the  conten ts  o f  the  f i rs t  by te  in  the  t rans la te
area (by te  0 ) .  l f  an  equa l  compare  resu l ts ,  the  cnarac ter  i s
cons idered to  be  inva l id  and the  fo l low ing  ac t ions  are
per fo rmed:

The comple t ion  code in  tne  parameter  l i s t  i s  se t  to  ind i -
ca te  tha t  an  inva l id  charac ter  was  de tec ted .

The hexadec imal  va lue  in  the  second by te  o f  the  t rans_
Ia te  a rea  (by te  1  )  i s  subs t i tu ted  fo r  the  or ig ina l  cnarac ter .

l f  an  unequa l  compare  resu l ts .  the  hexadec imal  va lue  in  the
t rans la te  tab le  i s  subs t i tu ted  fo r  the  or ig ina l  charac ter .

The fo rmat  o f  the  $TRL macro  Ins t ruc t ion  is :

o

T O - a d d r e s s , F R O M , a d d r e s s , L E N - n u m b e r

TRT-address
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To-address specif ies the symbolic address of the f irst byte
o f  the  da ta  to  wh ich  the  t rans la ted  da ta  w i l l  be  moveo.

FROM-address specif ies the symbolic address of the f irst
by te  o f  the  da ta  f  ie ld  to  be  t rans la ted .  Th is  address  may
be the  same as  the  address  spec i f ied  in  the  TO operand.

LEN-number specif ies the decimal length of the FROM
f  ie ld .

TRT-address specif ies the symbolic acldress of the f i rst
by te  o f  the  t rans la te  a rea .

A l l  four  operands  are  requ i red .

Generate a Translate Table ($TRTB)

Th is  macro  ins t ruc t ion  genera tes  an  EBCDIC to  ASCI I  o r
an  ASCI I  to  EBCDIC t rans la te  tab le .  The tab le  i s  genera ted
in  the  fo rmat  requ i red  by  the  $TRL macro  ins t ruc t ion ,  and
can be addressed by $-f RL when you translate data.

The fo rmat  o f  the  gTRTB macro  ins t ruc t ion  is :

I N a m e l  I  s r n r e  I  l c o D E . E / A l  I , H E X - h e x l

CODE-E/A specif ies whether the character code of the
data  to  be  t rans la ted  is  EBCDIC (E)  o r  ASCi l  (A) .  l f  t f r l s
o p e r a n d  i s  o n r i t t e d ,  E B C D I C  ( E )  i s  a s s u m e d .  l f  C O D E _ E
is  spec i f ied ,  $TRTB genera tes  a  258-by te  tab le ;  i f  CODE-A
is  spec i f ied ,  $TRTB genera tes  a  130-bv te  tab le .

Note: l f  you specify CODE A, you may want to specify
DC 128XL1 'FF '  a f te r  the  $TRTB macro  ins t ruc t ion  to
a l low fo r  inva l id  ASCI  I  charac ters"

HEX-hex specif ies the hexadecimal pattern with which to
rep lace  any  inva l id  charac ters  found dur ing  t rans la t ion .  l f
the  HEX operand is  no t  spec i f ied ,  the  rep lacement  char -
a c t e r  i s  X ' 3 F '  f o r  E B C D I C  o r  X , 1 A ,  f o r  A S C l l .

Generate an lnterface to the Translate Routine ($TRAN)

This macro instruct ion generates an interface to the Model
1  5  t rans la te  rou t ine .  A f te r  the  t rans la te  rou t ine  has
f in ished,  cont ro l  i s  re tu rned to  your  p rogram wi th  a  com-
p le t ion  code in  the  t rans la te  rou t ine  parameter  l i s t .  T l re
address  o f  the  parameter  l i s t  i s  in  reg is te r  1 .  You shou ld
check the completion code to see i f  any characters that
are not to be translated were encountered-

The fo rmat  o f  the  $TRAN macro  ins t ruc t ion  is :

I N a m e 1 |  $ T R A N |  [ T R L a d d r e s s l

TR L-address specif ies the symbolic address of the translate
parameter  l i s t .  l f  th is  operand is  no t  en tered .  the  address
is  assumed to  be  in  reg is te r  1 .  See F igure  8  fo r  a  descr ip t ion
of  the  parameter  l i s t .

Snap Dump Main Storage ($SNAP)

Th is  macro  ins t ruc t ion  prov ides  an  in te r face  w i th  the  non-
te rmina t ing  sys tem s torage dump rou t ine .  you  must
spec i fy  a  dump ident i f ie r  and the  l im i ts  o f  the  area  to  be
dumped.  The conten ts  o f  the  spec i f ied  main  s to rage area
are  pu t  on  the  1403 pr in te r .  Outpu t  f rom the  dump
rout ine  cons is ts  o f :

The spec i f ied  dump ident i f ie r .

The conten ts  o f  reg is te r  1  (XR 1) ,  reg is te r  2  (XR2) ,  the
Ins t ruc t ion  Address  Reg is te r  ( lAR) ,  the  program Mode
R e g i s t e r  ( P M R ) ,  t h e  A d d r e s s  R e c a l l  R e g i s t e r  ( A R R ) ,  a n d
the  Loca l  S torage Reg is te r  (LSR) .

The conten ts  o f  the  spec i f  ied  main  s to rage area .

Cont ro l  i s  re tu rned to  the  nex t  seq l ten t ia l  ins t ruc t i c r - r  i r r
your  p rogram.

Fie ld

Length Field Description

2

2

z

1

Address of  the t ranslate area (your program must
def ine the t ranslate area)
FROM f ie ld address,  for  t ranslat ion
TO f  ie ld address for  t ranslat ion
Number of  bvtes to t ranslare
Complet ion code:

X'00'  - t ranslat ion complete,  no errors
X'FF'  - inval id character  detected

Figure 8.  Translate Parameter L ist
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- l -he  
fo r rna t  o f  t t re  $SFJAP r r r . r ( : ro  i r rs t r r tc t io r r  i s :

r--.-T------l_*.-'
| [ N a m e ]  |  $ S N A P  I  l D - i r ' ' y , S I A R l - a c t r l r e s s , E N l l - a d d r e s s
r.__.__-t__._ _ t _

lD-hex  spec i f  ies  a  2 . l ry . re  hexa< jec i rna l  r ru r r rber  to  be  used
a s  t h e  d u r n p  i d e n t i f  i e r .

START-address specif ies t lre symbolic u, ldr.r,  of the low-
s to rage l im i t  o f  the  area  to  l le  dunrped.

END-address specif ies t lre synrbol ic address of the high-
s to rage l im i t  o f  the  area  to  be  durnped.

A l l  th ree  opet "anc ls  a re  requ i rec l .

Obtain Sysfern Date (tDAT E,)

Th is  macro  ins t ruc t ion  genera tes  the  code necessary  to
re t r ieve  the  sys tern  da te  and p lace  i t  a t  a  spec i f ied  loca t ion
in  your  p roqram.

l f  you  w i l l  need to  use  the  da ta  i r r  reg is te r  2  a t  a  la te r
i rme,  you shou ld  save the  conten ts  o f  t l l a t  reg is te r  be f  o re
issu ing  the  $DAl -E macro  ins t ruc t ion"

' Ihe  
fo rmat  o f  the  $DATE macru ,  ins t ruc t ion  rs :

l lNameJ |  $DATE |  [LABEL.aooress ]  
- -_ - l

___ _l_ _-_.___ _ _..".- ,  _'_ I

LABEL. -address  i r rd ica tes  t l re  a r l r j rqss  o f  t i r r :  le l t r r ro5 t  by te
o f  a  s ix -by te  a rea  in  wh ich  yor_r  want  the  sys ter r t  da te
p laced.  l f  l f r i s  r , : [ re rand is  r l r : t  sper : i f  ie r l ,  i l re  a r l r ] ress  ar
wh ic l r  you  want  the  rJa te  to  be  p lacer l  i s  assr r r r re r l  to  be-  in
reg is te r  2 .

Generate Tirner IQB (ST'l{JU)

- l  
l r i s  rnacro  ins t ruc t io t ' t  genera tes  an  lQU l (J r  the  tn te rva l

t i n t e r .  $ l  I O B  r r r u s t  b e  u s e c l  i l  y o u  t r s e  $ S l l .  $ [ ] l T ,  o r
$TOD in  your  p rogram.  The fo r  rna t  o {  t l , c  t i , r r1 ' r  IOB is
showrr in Appenclix C: lnputiAutpui Bltscks.

The fo rmat  o f  the  $TIOB macro  ins t r r tc t ion  is :

1 l ru" , , - 'u l  l s lo r  I  lonr r  v ln r l
L  -  "  t _ _ .  _ _ l - -  - ,

DATE-Y/N spec i f ies  whether  a  da te  f  ie ld  i s  ro  l ;e  gcnera ted

l f  th is  operand is  no t  en tered .  N (no)  i s  assurnec l .  l f  the

$TOD macro  ins t ruc t ion  is  used in  your  p rograrn ,  Y  (yes)

must  be  en tered .  l f  DATE-Y is  spec i f ied .  use  o f  the  $S lT
macro  ins t ruc t ion  des t roVs the  da te  in  the  t imer  lOB.

Set lnterval Timer ($SlT)

Th is  macro  ins t ruc t ion  se ts  the  in te rva l  t in te r  to  cause a
t imer  in te r rup t  a f te r  the  spec i f ied  amount  o f  t in re  has
e lapsed.  Before  issu ing  th is  macro  ins t ruc t ion  you rnus t
p lace  the  des i red  in te rva l  in  by tes  2-7  o f  the  t i rner  lOB.
When the  in te rva l  i s  se t ,  by te  8  in  the  t imer  IOB is  se t  to
X '00 ' .  When the  in te rva l  i s  exp i red ,  by te  8  i s  ser  to  X '40 ' .

The fo rmat  o f  the  $S lT  macro  ins t ruc t ion  is :

t N a m e i  |  $ S l T l  t r O B  n a m e l  [ , T y p E - D g J / B t N / r L , i T o D ]
[ , I TYP  E .R  EA  UWA IT /TASK ]

IOB-narne spec i f ies  the  name o f  the  t i rner  IOB qenera tc r l  by
t h e  $ T I O B  m a c r o  i n s t r u c t i o r r .  l f  t l r i s  o p e r a n d  i s  o r n i t t e d ,
the  address  o f  the  IOB is  assr - imed to  be  i r r  re -q is te r  2 .

TYPE-DEC/BlN/TU/TOD specif ies thr: format of the t ime
in te rva l  in  the  lOB.  You nrus t  es tab l i sh  the  t i rne  in te rva l

i r r  by tes  2-7  o f  the  IOB before  issu ing  the  $S l l '  ; i rac ro  r r r

s t ruc t ion .  The va l id  t ime in te rva l  f c l r rna ts  a re :

o  D E C :  T l r e  t i m e  i n t e r v a l  i s  t h e  a m o u n t  o f  t i r n e  i n  d e c i m a l
tha t  i s  to  e lapse Lre fore  t i re  t i rner  in te r rup t .  

- Ihe  
t i rne

in te rva l  i s  a  s ix -by te  dec i rna l  nurnber  sper r , ; i f y in .q1  hours ,
m i n L r t e s ,  a n d  s e c o n d s  ( H H M M S S ) .

o  BIN:  The t i rne  in te rva l  i s  a  32-b i t  b inary  r ru rnber  spec i -
fy ing  the  number  o f  seconds tha t  a re  to  e lapsr :  be fore  the
t in rer  in te r rup t .  The b inary  va l r - re  rnus t  be  r iq f r t - jus t i f ied
in  by tes  4-7  o f  the  IOB f ie ld .

r  T U :  T h e  t i r n e  i n t e r v a l  i s  a  3 2 - b i t  b i n a r y  n u n r b e r  s p e c i -
fy ing  the  number  o f  t imer  un i ts  tha t  a re  to  r : lapse be fore
the  t i rner  in te r rup t .  One t i rner  un i t  i s  3 .33  nr i l l i seconds.
The b inary  va lue  must  be  r igh t - jus t i f ied  in  by tes  4 .7  o f
t h e  I O B  f i e l d .

c  TOD:  l -he  t ime in te rva l  i s  the  ac tua l  t i rne  o f  day  when
t l re  t i rn r : r  in te r rup t  i s  to  occur .  The t in re  i s  a  s ix -by te
r le r : in ra l  number  spec i fy ing  the  hour ,  m inu t r :  a r rd  second
( H H M M S S ) .

I t  t h i s  o p e r a n d  i s  o m i t t e d ,  D E C  i s  a s s u n r e d .

M a c r o  I n s l r u c t i c l n  S l a l e m e n t s  1 9
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ITYPE-REALMAIT/TASK specifies the type of interval
to be t imed.  The types of  t ime intervals  are:

REAL: The t imer decrements the t ime interval  cont inu_
ously for  a l l  types of  processing.

WAIT:  The program issuing the gSlT macro inst ruct ion
is  p laced in a wai t  s tate for  the speci f ied t ime intervat .
When the t ime has expi red,  contro l  returns to the inst ruc_
t ion fo l lowing the $SlT macro inst ruct ion.

o TASK: The t imer decrements the t ime interval  only
whi le  the task issuing the $SlT macro inst ruct ion is  run_
n ing .

l f  th is  operand is  omi t ted,  REAL is  assumed.

Return Time and Date ($TOD)

This macro inst ruct ion returns the t ime of  day and the
system date to the program. The t ime of  day is  returned in
bytes 2-7 of  the t imer lOB, the system date in  the next  s ix
bytes.  DATE-Y must  be speci f ied in  the $TIOB macro
instruct ion i f  the $TOD macro inst ruct ion is  used.

The format  of  the $TOD macro inst ruct ion is :

NameJ I  $TODI  t IOB-name]  [ ,REF.Y/NI  t ,TYPE.DEC/BIN/TU

IOB-name spec i f ies  the  name o f  the  t imer  IOB genera ted
by  the  $TIOB macro  ins t ruc t i r - rn .  l f  th is  operand is  omi t ted .
the address of the IOB is assumed to be in register 2.

REF-Y/N spec i f ies  whether  the  macro  ins t ruc t ion  is  be ing
issued f rom the  t rans ien t  a rea  or  a  p rogram par t i t ion .  y
(yes)  ind ica tes  the  macro  ins t ruc t ion  is  i ssued bV a  t rans ien t
tha t  must  be  re f reshed;N (no)  ind ica tes  i t  i s  i ssued f rom a
program par t i t ion .  l f  th is  operand is  omi t ted ,  N (no)  i s
assu meo.

TYPE-DEC/BlN/TU specifies how the time is to be returned
in  the  t imer  lOB.  The va l id  fo rmats  a re :

D E C :  T h e  t i m e  r e t u r n e d  i s  a  s i x - b y t e  d e c i m a l  n u m b e r
ind ica t ing  the  t ime in  hours ,  minu tes  and seconds
( H H M M S S ) .

B I N :  T h e  t i m e  r e t u r n e d  i s  a  3 2 - b i t  b i n a r y  n u m b e r  i n d i -
ca t ing  the  t ime in  seconds.  The b i r . ra ry  number  i s  r igh t -
jus t i f  ied  in  by tes  4-7  o f  the  IOB f  re ld .

.  TU:  The t ime re tu rned is  a  32-b i t  b i r - ra ry  number  ind ica t -
i n g  t l r e  t i m e  i n  t i m e r  u n i t s .  O n e  t i m e r  u n i t  i s  3 . 3 3  m i l l i -
seconds.  The b inary  number  i s  r igh t - jus t i f  ied  in  bv tes
4-7  o f  the  IOB f  ie ld .

l f  t h i s  o p e r a n d  i s  o m i t t e d .  D E C  i s  a s s u m e d .

Return lnterval Time ($RlT)

Th is  macro  ins t ruc t ion  re tu rns  the  remai r r ing  amount  o f
t ime in  a  t ime in te rva l  o r  cance ls  an  unexp i red  t ime in te rva l .
The remain ing  t ime is  re tu rned in  by tes  2-7  o f  the  t imer
IOB es tab l i shed by  the  $TIOB macro  ins t ruc t ion .  The t ime
in te rva l  must  have been se t  by  the  $S lT  macro  ins t ruc t ion
and is  re tu rned in  the  fo rmat  spec i f ied  in  tha t  macro  ins t ruc-
t i o n .

The fo rmat  o f  the  $R lT  macro  ins t ruc t ion  is :

t N a m e l  |  $ R l T  I  l l O B - n a m e l  L C A N C E L - Y / N l

IOB-name spec i f  ies  the  name o f  the  t imer  IOB genera ted  by
the  $TIOB macro  ins t ruc t ion .  l f  th is  operand is  omi t ted ,
the  address  o f  the  IOB is  assumed to  be  in  req is te r  2 .

CANCEL-Y/N spec i f ies  whether  the  remain ing  t ime in  the
in te rva l  i s  to  be  cance l led .  l f  th is  operand is  omi t ted ,  N (no)
is  assurned.

End-of-Job ($EOJ)

The $EOJ macro  ins t ruc t ion  genera tes  the  l inkage requ i red
to  execute  the  end o f  job  rou t ine .  The op t ion  to  per fo rm
an rmmedia te  cance l  o r  a  cont ro l led  cance l  i s  p rov ided.

The fo rmat  o f  the  $EOJ macro  ins t ruc t ion  is :

I N a m e ] I  $ E O J  I  [ C A N C E L - N O R M A L i I M M E D / C o N T R L ]
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C A N C E L N 9 frAAlL I M M E D/C O/VfFL specif ies the
ac t ion  tha t  the  sys tem shou ld  take  as  i t  te rmina tes  tne
p r o g r a m .  l f  t h i s  o p e r a n d  i s  o m i t t e c l  o r  i f  N O R M A L  i s
spec i f ied  ar rd  the  sys tem is  in  l - IALT moc le ,  an  en t i  o f  job

s tep  message is  i ssued and job  process ing  te rmina tes  in  the
par t i t ion ;  i f  NOHALT mode is  in  e f fec t ,  no  message is
issued and job  process ing  cont inues .

l f  IMMED is  spec i f iec i ,  the  d ispos i t ion  o f  f i l es  depenc ls  upor r
the  func t ion  be ing  per fo r rnec l  :

Ner ,v  { i les  be ing  c rea ted  w i l l  no t  be  re ta ined

O l d  f i l e s  b e i n q  d e l e t e d  w i l l  b e  r e t a i n e d

O l d  f i l e s  b e i n g  a d d e d  t o  w i l l  n o t  r e f l e c t  t h e  a d d i r r o n s

Old  f  i l es  be ing  updated  w i l l  re f  lec t  the  updates  made
p r i o r  t o  t h e  p o i n t  a t  w h i c h  t h i s  $ E O j  m a c r o  i n s t r u c t i o n
was executed

|  .  ROO f  i les  (except  fo r  consecut ive)  w i l l  re f  lec t  add i t ions
I

I  i f  f i l e  s h a r i n g  ( 5 7 0 4 - S C 2  o n l y ) .

l f  CONTRL is  spec i f ied ,  the  l ' i l es  be ing  used by  your  p ro-
gram re f lec t  a l l  ac t i v i t y  wh ich  took  p lace  up  to  the  po in t
the  $EOJ macro  ins t ruc t ion  was executed .

Page of  G C21 -7608-2

lssued 29 September 1978
B y  T N L :  c N 2 1 - 5 6 4 9

l f  y o u r  p r o g r a m  s p e c i f i e s  C A N C E L - I M M E D  o r  C A N C E L
CONTRL and i t  i s  a  s tep  o f  a  job  or  a  p rocedure  in  a
c h a i n e d  p r o c e d u r e ,  a l l  r e m a i n i n g  s t e p s  i n  t h e  j o b  o r  a l l
remain ing  procedures  in  the  cha ined procedure  are  cance l led
Also ,  EJ  or  ES is  d isp layed regard less  o f  the  s ta tus  o f  the
sys tem ha l t  mode,  and job  process ing  in  tha t  par t i t ion

te rm i nates.

l f  e i t h e r  C A N C E L - I M M E D  o r  C A N C E L  C O N T R  L  i s  s p e c i -
f  ied ,  the  input  s t ream is  f lushed in  the  fo l low ing  manner :

l f  you  are  execut ing  in  job  mode on a  sys tem on wh ich
input  spoo l ing  is  ac t i ve ,  job  process ing  in  the  par t i t ion

resumes w i th  the  nex t  job  on  the  iob  input  queue.

l f  you  are  execut ing  in  job  mode on a  sys tem on wh ich

input  spoo l ing  is  no t  ac t i ve ,  the  job  s t ream in  the  sys tem

reader  i s  f lushed un t i l  a  JOB s ta tement  o r  a  s lash  oer iod
( / . )  s ta tement  i s  encountered .

l f  you  are  execut ing  in  s tep  mode,  the  input  s t ream wi l l

be  f lushed un t i l  a  JOB,  LOAD,  CALL,  s lash  per iod  ( / . )

o r  s lash  ampersand ( /&)  s ta tement  i s  encountered .

Macro I  r ' rs t ruct ion Statements
General  SCP Support
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Pase of GC21 -76O8-2

lssued 29 September 1978
By  TNL :  cN21 -5649

INPUT/OUTPUT SUPPORT MACROS

The input /ou tpu t  suppor t  macro  ins t ruc t rons  prov :d , t  access
to  dev ices  w i thout  requ i r ing  tha t  you  wr i ie  ex tc r :s r ; r  rou-
t ines  to  per fo rm each func t ion .  The input . tou tpu t  s l rppor t
macro  ins t ruc t ions  are  d iv ided in to  e igh t  g roups .

1 .  Genera l  macro  ins t ruc t ions  are  usc t j  w i lh  c ; .  . t r - r !UU
t y p e s .  T h e  f o l l o w i n g  m a c r o s  r r c  , r  : r : : j  v l  .

$ALOC
$cKL I
$CHK }

$CLOS
$COMN
$DTFO
$OPEN

Teleprocessrng  on iy

2.  Card macro inst ruct ions support  card devtces.  The
fo l lowing macros are in  th is  group.

$DTFC
$GPC
$GETC
$PUTC

3. Pr inter  macro inst ruct ions suppcr t  prrnter  urcces.
The fo l lowing macros are in  thrs qrouFr.

$DTFP
$PUTP

4. Disk macro inst ruct ions provide !J . i i iJ r t  a i rc  : r r rkage
t o  d i sk  da ta  managemen t .  The  t c ' t i ow t i l g  t - l i c j L r cs  a re
i n  t h i s  g r o u p :

5  
- l a p e  

m a c r l  i { ) s t t u c i r o l s  p r o v i r t c  s u t r p o r t  a n d  l i n k a g e
i r  iape  r ja t :  rna i lagenrent .  T f i s  fo i lo rv rng  macros  are
in  th is  g ! .o t . tp .

SCTL  T
$D]  FT

$GETT
$PUTT

$\ruBT T
$WTT

6 Devtce inc lcprg166n1 macto inst ruct rons provide sup-
i iL) r t  and I i r rkage to devrce rndependent  data manage-
i : r e r i t  The  i o ; l ow ing  rnac ros  a re  i n  t h i s  g roup :

$DTF  I
S G E T I
$ P U T I

' l  
CRT rnacro inst ruct ions supoort  CRT devices.  The
' : . j i i ow l rg  n raL ' r os  a re  I n  t h i s  q rou l l :

$COEP
SDTF S

SPF KT
$PF KY
SPGS
q p t  r T (

8 374 i  rnacro  ins t ruc t rons  prov ide  suppor t  and l inkage

ro  374 1  da ta  r ranagement .  fhe  fo l low ing  macros

a r e  i i r  t h i s  g r o ! r p ,

$ D T F K .

$ G E I  K

$ P U T K

Genera l  l /O Suppor t

i f re  qe : re ra l  l iO  suppor t  macro  ins t ruc t ions  are  used w i th

bc th  un i t  record ,  tape.  a r - rd  d isk  dev ices .  The normal

sc( lucr rcc  to r  . rs i r rg  t r ;cse  mdcro  rns t r  L rc t ions  is :

$ALOC to  a l loca te  the  dev ice  to  your  p rogram

o a r t i t t o n .

$OPEN to  r r reDare  the  f i le  o r  dev ice  fo r  use

l i O  o p e r a t i o r r s  a n d  a n y  p r o c e s s i n g  r e q u i r e d .

$CLOS to  p repare  the  f i le  and/or  dev ice  fo r  iob
t e r m r n a t r o n .

$DTFD
$GETD
$ I O B D
$ I O E D
$PUTD
$ R D D
$WAIT
$WRTD

22



Allocate Space (gAtOC)

The rou t ines  ca l led  by  the  $ALOC macro  ins t ruc t ion  a l lo -
cate unit record input/output devices and space on disk and
tape devices. These routines check to ensure that:

o The system supports the requested device.

o The device requested is avai lable to the requesting
program.

o  The LOCATION parameter  o f  the  OCL f i le  s ta tement
i s  v a l i d .

o  The cor rec t  d isk  pack  is  mounted  and space is  ava i lab le
to  the  ca l l ing  l l rogram.

o  The number  o f  d isk ,  tape,  and dev ice  independent
DTFs in  the  ca l l ing  program is  l im i ted  as  fo l lows:
-  5704-SC1-The t im i t  i s  40 .
-  5704-SC2-The l im i t  i s  192 w i th  a t  teas t  a  10K

par t i t ion .  The l im i t  i s  129 w i th  on ly  an  gK
pa r t  i t ion .

For  5704-SC2,  no t  a l l  192  d isk  and tape DTFs may be
a l loca ted  in  a  s ing le  ca l l  to  a l loca te .  The max imum
number  o f  tape and/or  d isk  DTFs in  a  s ing le  cha in  i s
as  fo l lows:
-  l f  a l l  a r e  d i s k ,  t h e  m a x i m u m  i s  1 6 b .
-  l f  a l l  a re  tape,  the  max imum is  14g.
-  For  combina t ions  o f  d isk  and tape,  the  max imum

var ies  be tween 148 and 165.  To  de termine whether
or  no t  the  DTFs can be  a l loca ted  in  a  s ing le  ca l l  to
a l l o c a t e ,  m u l t i p l y  t h e  n u m b e r  o f  d i s k  D T F s  b y  1 7
and mul t ip ly  the  number  o f  tape DTFs by  19 .  l f
the sum of the above two numbers is not greater
than 2816,  the  DTFs may be  a l loca ted  in  a  s ing le
c a l l .

l f  the  DTFs cannot  a l l  be  a l loca ted  in  a  s ing le  ca l l ,  make
two DTF cha ins  and two ca l l s  to  a l loca te .

An a l loca te  reques t  requ i res  tha t  p re-oper r  DTFs be  sup_
p l ied  as  input  to  t l re  rou t ine .  For  a  c jescr ip t io r r  o f  DTFs.
see Def ine the File for Card ($DTFC), Def ine the File for
Disk ($DTFD), Define the File for Device lndependent
($DTFI), Define the Fite for printer ($DTf il. Define the
File for CBT ($DTFS), Define the Fite for Tape ($DTFT),
and Define the File for 3741 ($DTFK). When the allocate
request  i s  fo r  a  d isk ,  a  tape dev ice .  o r  a  dev ice  independent
f i le ,  OCL f i le  s ta tements  a re  a lso  requ i red .  More  than one
DTF can be  a l loca ted  a t  one t ime by  cha in ing  the  DTFs.
To chain DTFs, you must enter the address of the next
DTF in  the  DTF you are  bu i ld ing .  The las t  DTF in  a  cha in
has  X 'FFFF '  en tered  in  p lace  o f  the  address .  l f  your
program operates as an interrupt handler, such as a binary
syncnronous communica t ions  program,  a l l  DTFs in  the
program should be chained together and al located in one
operation. When an error condit ion occurs, the al locate
rou t ine  ca l l s  ha l t / sys log  to  d isp lay  the  proper  ha l t  code.

Note  tha t  i f  you  w i l l  need to  use  the  da ta  in  reg is te r  2  a t  a
later t ime, you should save the contents of that register
before issuing the $ALOC macro instruct ion.

The fo l low ing  ou tpu t  i s  p roduced when cont ro l  i s  re tu rned
to your program.

a The contents of register 1 are restored.

.  The fo rmat -1  labe ls  and conf igura t ion  recoro  are  up-
dated .

o  For  a  non-d isk  o r  non- tape DTF.  b i t  1  in  the  r igh tmost
byte of the attr ibute bytes of the post-open DTF is set
on  to  ind ica te  dev ice  a l loca t ion .

o  For  a  dev ice  independent  DTF,  the  dev ice  code (d is -
p lacement  0  in  the  DTF -  $DFDEV)  is  a l te red  to
ind ica te  the  appropr ia te  dev ice .

. The address of the f i rst DTF al located is returned in
register 2.

Note: l l  you are using telecommunications, $ALOC must
no t  be  issued wh i le  a  te lecommunica t ions  opera t ion  is  in
process.

o The correct tape input f  i le is mounted. or the tape label
is writ ten on the output f i le, and that the tape is posi_
t ioned a t  the  beg inn ing  o f  the  f i le .

l \ ,1, rcr t r  l r - rst iur : r r .n Statements 23



The format  of  the $ALOC macro inst ruct ion is :

l N a m e l  l $ A L o C  I  I D T F - a o d r e s s l

DTF-address specif ies the address of the high-order byte of
the  DTF be ing  a l loca ted .  l f  th is  operand is  no t  en tered ,  the
address of the DTF is assumed to be in register 2.

Prepare An l/O Device ($OPEN)

Th is  macro  ins t ruc t ion  prepares  an  input /ou tpu t  f i l e  fo r
da ta  t rans fer .  The f i le  to  be  prepared (opened)  must  p re-

v ious ly  have been a l loca ted  by  us ing  the  a l loca te  macro
ins t ruc t ion .  Depend ing  on  the  dev ice ,  one or  more  o f  the
fo l low ing  func t ions  are  per fo rmed fo r  each f  i l e  opened.

o  The pos t -open DTF is  fo rmat ted  (see F igure  9) .

o  Pre-open DTF in fo rmat ion  is  p reserved in  the  fo rmat -1

labe l  as  reou i red .

.  Input /ou tpu t  bu f fe rs ,  index  bu f fe rs ,  and lOBs are
formatted.

.  Bu f fe rs  a re  in i t ia l i zed  as  reou i red .

o  D isk  f  i l e  share  area  is  p repared as  requ i red  (5704-SC2

o n l y ) .

.  Cards  are  pos i t ioned a t  the  wa i t  s ta t ion  fo r  card  ou tpu t

f i  les .

o  The index  area  on  d isk  fo r  indexed f i les  and the  da ta
area on  d isk  fo r  d i rec t  f  i l es  a re  fo rmat ted  as  requ i red .

o  D iagnost ics  a re  per fo rmed to  ensure  tha t :
-  The access  method and the  f  i l e  o rgan iza t ion  are

compat ib le .
-  The vo lume and f i le  a re  mounted on  the  cor rec t  d isk

or  tape dr ive .
-  Share  a t t r ibu tes  are  checked fo r  d isk  f i les  (5704-SC2

o n l Y ) .

/r/ote. '  More than one DTF can be opened at one t ime by

cha in ing  the  DTFs.  To  cha in  DTFs,  you must  en ter  the

address  o f  the  nex t  DTF in  the  DTF you are  bu i ld ing .

T h e  l a s t  D T F  i n  a  c h a i n  h a s  X ' F F F F ' e n t e r e d  i n  p l a c e  o f

the address. See $DTFC. $DTFD, $DTFl, $DTFP, $DTFS,

$DTFT. and $DTFK.

Pre-Open Conditions Post-Open Conditions

1. Un{ormatted DTFs are
present for  output
f i l e s .

2 .  The  l /O  bu f f e r  i s  i n  t he
unformatted mode.

1.  Formatted DTFs are
created.

2 . l /O  bu f f e r s ,  lOBs ,  and
var ious work areas are
f  ormatted.

A  b i t  i s  se t  on  i n  t he
DTF at t r ibute bytes to
i nd i ca te  an  opened  f i l e

Figure 9. Comparison of Pre-Open and Post-Open DTFs and
Data Areas

lnput: The pre-open DTF and format-1 label are input to

the  open rou t ine .  Before  the  open macro  ins t ruc t ion  is

issued, you must be sure to have the device al located by
prev ious ly  i ssu ing  the  a l loca te  macro  ins t ruc t ion .  A lso ,  i f
you wil l  need to use the data in register 2 at a later t ime,
you should save the contents of that register before issuing

the  $OPEN macro  ins t ruc t ion .  You must  a lso  cons ider  the

fo l low ing  in  p repar ing  the  DTF:

o The disk access method must be compatible with the

d isk  f i le  o rgan iza t ion  o f  the  f i le  be ing  opened.

o The access method must be compatible with the access

method of the same f i le opened in the other program

level or for an inquiry program lsee Rolloutl .

o The record length, block length. and key length must be

specif ied correctly.

o  The f i le  must  have share  spec i f ied  i f  i t  i s to  be  shared

for  d isk  f i les  (5704-SC2 on ly ) .

Output: The open routine returns control to your program

when the requested f i le has been opened. The fol lowing

output is produced:

o The contents of register 1 are restored.

o The format-1 labels are updated.

o Bit 7 in the r ightmost attr ibute byte in the post-open

DTF is  se t  on  to  ind ica te  the  f i le  has  been opened.

.  The dev ice  code (d isp lacement  0  in  the  DTF -  $DFDEV)
is  a l te red  to  ind ica te  the  un i t  on  wh ich  the  d isk  o r  tape

f i le  res ides .

o  The bu f fe rs  a re  in i t ia l i zed .



The format  of  the $OpEN macro inst ruct ion is :

l '

The address of the last DTF opened is returned in
register 2.

The f i le share area is updated for disk f i les with share
specif ied (5704-SC2 onty).

For a descr ipt ion of  the checkl is t  entr ies,  see Figure 10.

Disp Field Description

0

t - z

F lag  by te :

X ' 80 ' -Sk ip  t h i s  en t r y
X '40 ' -Reques t  key  (pF  Key  9 )  shou ld  be  checked
X '2O ' -Th i s  i s  t he  l as t  en t r y  i n  t he  check l i s t
X ' 10 ' *Re tu rn  con t ro l  t o  t he  use r  i f  no  l /O  com_

p le t i on  i s  f ound  ( s i gn i f i can t  on l y  i n  t he
f i rst  entry of  a checkl is t )

X'08' -Code destroyed
X'04'-Program f  unct ion key not  avai lable

Address of  the DTF for  th is entry

Figure 1O. Checkl is t  Format

For a description of BSC, see lgM System/3 Muttiline/
Multipoint Binary synchronous communications Reference
Manual, GC21-7573.

The format of the gCKL macro instruction is:

tNamel  
|  

$cKL 
I  

o r r  aooress [ ,sKtp-y /N l  t ,REoK_yA]
t ,RTN.Y /N ]  I , LAST-Y /N ]

DTF-address specif ies the symbolic address of the f irst byte
o f  the  DTF fo r  wh ich  th is  en t ry  i s  be ing  c rea ted .  A  dummy
DTF,  15  by tes  in  length ,  i s  requ i red  to  check  i f  the  pFg key
was pressed. Displacement X,00. in this DTF should con_
ta in  a  X '10 'and a  comple t ion  code w i l l  be  re tu rned a t  d is_
p lacement  X '0E ' .

SKIP-Y/N specif ies whether this entry should be skipped
when the checkl ist is scanned. l f  this operand is omitted,
N (no) is assumed. l f  Y is specif ied, you must update the
checkl ist entry before you can check the DTF specif ied in
this macro instruct ion. you can access the skip indicator
in the entry by using the name specif ied on the macro in_
St ruc t ion .

REOK-Y/N specif ies whether the check routine (see index
entry $CHK macro instruction) should check if the pF9
key has been pressed. Whenever you want the check rou_
tine to check for a PF9 request, you must include a dummy
DTF in the checkl ist and specify REOK-Y for that entry.
REOK-Y is ignored i f  i t  is specif ied for a DTF that is not
a  dummy PF9 DTF (a  dev ice  code o f  X ,10 ,  in  the  f i rs t
by te  o f  a  DTF denotes  a  dummy pFg DTF) .  l f  tne  opera tor
pressed the PFg key, a completion code of X,SO, is posted
at  d isp lacement  X '0E '  o f  the  dummy DTF.

DTF-address specifies the address of the leftmost byte of
the  DTF fo r  the  f i le  to  be  opened.  l f  th is  operand is  no t
entered. i t  is assumed that the address is in register 2.

Note: Any f i les opened during a job should be ctosed
before the job ends ($CLOS macro). For 5704-SC2 onty,
any open f i les wil l  be closed during EOJ processing (nor_
mal or abnormal). Therefore. DTFs must be avai lable at
th is  t ime.  Any  d isk  f i les  opened us ing  f i le  shar ing  must
be closed to perform required actions on the f i le share
area.

Generate a Checklist ($CKL)

This macro instruct ion creates an entry for a checkl ist.  l t
does not generate executable code. A checkl ist identi f ies
DTFs to be checked for l lO completion, or determines
whether the PF9 key has been pressed. Two kinds of DTFs
can be  ident i f ied  in  the  check l i s t :

.  B inary  Synchronous Communica t ions  (BSC)  DTFs

o Dummy DTFs (1b-by te  DTFs used to  check  fo r  the  pFg
kev)

All  the checkl ist entr ies thatare to be tested by tne same
$CHK macro  ins t ruc t ion  must  be  issued consecut ive ly .
The same DTF may be in the l ist more than once. The
checkl ist entr ies that are generated are contiguous in main
storage. You can then issue the $CHK macro instruct ion to
test the entire l ist,  by specifying the f irst entry in the l ist;
or $gin test ing anywhere in the l ist,  by specifying the
label of one of the later entr ies.

Note: The address you specify in the $cHK macro instruc-
t ion identi f ies the beginning of the check operation. Any
entr ies occurring earl ier in the l ist are ignored in that
operation.
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RTN-Y/N specif ies whether you want control returned to
your program even i f  no l /O operat ion is  complete.  This
operand is  va l id  only  for  the f i rs t  entry  in  the check l is t .  l f
this operand is not entered, N (no) is assumed.

LAST-Y/N specifies whether this is the last errtry in the
checklist. LAST-Y (yes) must be specified for the last
entry .  l f  th is  operand is  omi t ted,  N (no)  is  assumed.

Check for l/O Completion ($CHK)

This macro instruction generates the l inkage required to use
the check routine. You must issue the $CHK macro instruc-
tion for each BSC get, put, read, write. or online test
request. For a description of BSC macro instructions, see
I BM System/3 Multiline/Multipoint Binary Synchronous
Co m m un ications R eference M an ua I, GC21 -7 57 3.

l f  you wi l l  need to use the data in  regis ter  2 at  a la ter  t ime,
you should save the contents of that register before issuing
the $CHK macro inst ruct ion.

Check R outine Operation

lVofe.' When using this macro, the user program must
equate $PARM to 2.

The check routine tests for completion of an l/O operation
by examining the DTFs ident i f ied in  the cheik l is t  -  see
Generate a Checklist ($CKL). lf an l/O operation is com-
plete, the completion code is set in the DTF, and the ad'
dress of the DTF is returned in register 2 to the call ing
program. No subsequent DTFs in the l ist are tested.

When no l/O completion is found by the end of the check-
list, control is returned to your program with the address
of the last DTF in the l ist register 2 if :

Each entry  in  the l is t  is  inact ive,  c losed,  or  has the sk ip
indicator on (a completion code of X'57').

RTN-Y was speci f ied in  the $CKL macro inst ruct ion
that created the f irst entry in the checklist (a comple-
tion code of X'56').

The format of the $CHK macro instruction is:

lNameJ  l $cg r  |  [ cKL -add ress ]

CKL-address specif ies the symbolic address of the f i rst entry

in  the  check l i s t .  You can a lso  beg in  a t  a  subsequent  po in t

in  the  check l i s t  by  spec i fy ing  the  symbol ic  address  o f  a

la te r  en t ry .  l f  th is  operand is  omi t ted ,  the  address  is

assumed to  be  in  reg is te r  2 .

Note :  fhe  address  you spec i fy  iden t i f ies  the  beg inn ing  o f

the  check  opera t ion .  Any  en t r ies  occur r ing  ear l ie r  in  the

l i s t  a re  ignored in  tha t  opera t ion .

Prepare a Device for Termination ($CLOS)

The c lose  macro  ins t ruc t ion  prepares  a  dev ice  fo r  job  te rmi -

na t ion .  The rou t ine  re tu rns  pos t -open DTFs to  the i r  p re-

open s ta te  and updates  f i le  labe ls  to  re f lec t  the  cur ren t  f i l e

s ta tus .  For  dev ices  o ther  than d isk  o r  tape,  on ly  the  en t r ies

re la ted  to  the  reques ted  func t ions  are  res tored .  l f  you  w i l l

need to  use  the  da ta  in  reg is te r  2  a t  a  la te r  t ime,  you

shou ld  save the  conten ts  o f  tha t  reg is te r  be fore  issu ing  the

$CLOS macro  ins t ruc t ion .

lnput  to  the  c lose  rou t ine  cons is ts  o f  the  pos t -open DTF

and the  fo rmat -1  labe ls .  The a l loca te  and open macro  in -

s t ruc t ions  must  have prev ious ly  been issued.

Output created by $CLOS is returned to your program

when cont ro l  i s  re tu rned.  The ou tpu t  cons is ts  o f  :

o The contents of register 1 restored.

o  The pos t -open DTFs re in i t ia l i zed  to  the  pre-open s ta te '

o  Any  pend ing  opera t ions  fo r  un i t  record  dev ices

oer f  o rmed.

o  The fo rmat - ' l  labe l  fo r  d isk  updated  to  ind ica te  cur ren t

f i le  s ta tus .

o The buffer contents scheduled for disk or tape output

and d isk  update  opera t ions  wr i t ten .

o  The da ta  and index  wr i t ten  to  d isk ,  and an  ind ica tor  se t

i f  key  sor t ing  is  requ i red  a t  end-o f - job  fo r  ou tpu t  f  i l es

and f i le  add i t ions .

o Tape trai ler labels read or writ ten.

I 
o The f i le share area is cleared or updated for the disk

I  f i l e  spec i f ied  as  share .



Note ;  More  than one DTF can be  c iose t i . i t  i i ne  t ln {_ ,  l i y
cha in ing  the  DTFs To cha i r  DTFs,  eac i .  DTF lL , ,  r re  { j :o lpc
must  conta in  the  address  o f  the  nex . t  pJF:  i r  t ! . t i .  c l - ia r r r  The
l a s t  D T F  i n  a  c h a i n  h a s  X ' F F F F ' e n t e r e ( i  r r r  l l a c o  o f  i f : i r
add ress .

The fo rmat  o f  the  $CLOS macro  ins t i - i rc t iL )n  i s .

DTF-add ress  spec i f i e s  t h+  ad< l r . ess  o f  1 , : ,  r . :  , 1 , 11 . ) ! r  j . ) , / , i . : . j .

t he  DTF  t o  be  c l osc ,d .  l f  t h i s  < l pe ran r  j  1 . :  , . ; r r  { ) ! - r . t : : r 1 , i j .  t i i l
add ress  i s  assumed  t o  be  i n  I eg rs t . r  2 .

Generate DTF Offsets l$DTFO)

T h i s  m a c r o  d e f i n e s  t h e  D T F  l a b e i s .  < ; f i : i r i :  t i e r i . i  { r . , ! r l l r t : .
and  f i e l d  l eng ths  f o r  a l l  dev i ces  a , r d  acc r : ; s  r r r , l i r l _11 ; , r  ! i r f r i , l J r . i
ed  f o r  t he  Mode l  15 .  To  avo i c l  c i up l r ca t i :  t 31 r , , i . . .  t , , ;  r na r . i . ; .
I ns t r uc t i on  shou ld  be  r : sen '  O | r l y  oncc  r ! r  r i a r . i -  i . r r . , , t r . ] i n :  1 r , i ) i , ,

shou ld  a l so  se t  t he  ope rands  t o  i nc l r ca te  , l ; : . 7  ! 1 , - : v r i . i , s  y , ^ r ;
p l an  t o  use  i n  t he  p roq ram.

T h e  f o r m a t  o f  t h e  $ D T F O  m . r c r o  i r s i : ! j c : r .  ̂  r s ,

T D I S K - Y i N ]  [ , T A P E  Y , U J  I , I N I ) , Y ; \ ]
I M F C U Y I J  : . | \ 1 F f ' .  \  ; r l  1 : ,
[ ,D25O1  Y { \1 ]  f  . o : az+2  "N  j  : . i j 1 . 113  y

t , D 3 2 8 4 - Y { ! i  l , c n r  v ' \ r  l . a L L ' v , \ r i
i .F  l t :  i -  D .  V  ' t r ' t  i

Pase of GC21 -7608-2
lssued 29 September 1978
By TNL:  GN21-5649

MFCM Y l ' l ,  specif  ies whether labels are to be generated for
the  MFCM.  l f  th is  operand is  no t  spec i f ied ,  N (no)  i s
assumed.

D374'! ' t ' , 'AJ specif ies whether labels are to be generated for
the  3741.  l f  th is  operand is  no t  spec i f ied ,  N(no)  i s  assumed.

D25Oi '-" , '1i  5psci{ ies whether labels are to be generated for
the  250 I  r r  t i l s  ope.and is  no t  en tered ,  N (no)  i s  assumed.

D1442 Y ' {  spec i f  ies  whether  labe ls  a re  to  be  genera ted  fo r
the  1442 i t  th is  operand ts  no t  en tered ,  N (no)  i s  assumed.

D140. .1  i  ' \ ,  .nsc i i : r ' r  whether  labe ls  a re  to  be  genera ted  fo r
the  l40 l j  ! f  th is  operand is  no t  en tered ,  N (no)  i s  assumed.

D3284 " 
t .  snecrf ies whether labels are to be generated for

the  32E.1  i i  ih is  operand is  no t  en tered ,  N (no)  i s  assumed.

CBT-Y r i i  r r rec i { ies  v ;he ther  labe ls  a re  to  be  genera tec l  fo r
the  C,? l -  ; i  th is  operand is  no t  en tered ,  N (no)  i s  assumed.

AL L  'Y  i . ! ' r  sDec i f  ;es  whether  labe ls  a re  to  be  genera ted  fo r  a l l
dev ices  s r . ; ; rnor ted-  l f  th is  operand is  no t  en tered ,  N (no)  i s
assumer l

F IELD . ' '  ,V  specr f ies  whether  to  genera te  the  labe is  wh ich
def  inc  1 r " r '  r ro r r ten i t  io r  a  DTF f ie ld .  l f  th is  operand is  no t
s p e c i f i r ' , :  " : ' i y e s l  ' t  a s s u m e d .

COM M C lV E,r Ltares i $COM N )

ih is  q . . i , , '  . r  . : rs t iuc l  i . rn  qenera tes  eguates  fo r  var ious  labe ls
dnc i  v ; i ! . , ' . , . .  ruch  as  r r : ) i J ls te r  equates ,  wh ich  may be  used in
the  pr  o i ; r  am.  Th is  macro  rns t ruc t ion  is  no t  requ i red .

The fo rm; , r i  o f  the  SCOMN macro  ins t ruc t ion  is :

I  . .  , ^ a ^

DISK Y/N spec i f  ies  whr : ther  i ; f ; s l r ,  3 , , '  11 .  1 ; ,
d isk  dev ices .  l f  th is  operand is  no i  en ie '  i r l r
assumed.

TAPE Y/N spec i f  ies  whr : ther  labe!s  i r r r ,  i ,  . r i

tape  dev ice .  l t  th rs  o f tc ra l td  i -s  nc1  ( ; r ' i  f  p f  . ) .1
assumed.

i l . - : r l e i : l t i  i r  1

4 , , 1 t - l r l " r

,  1 ; i , ' :  , '  r  i l r  I  I  i ; :  a

l !  i i ' . t  , i

IND Y lN spec i f  ies  w l re th t : r  lahe is  a" ,  r
i n d e p e n d e n t  d e v i c e .  l l  r h i 5  r 1 ; ; 1 9 r ; y r , l  i q
rs  assumed.

MFCU Y /N  spec i f  i e s  whe t l t e r  l abe l s  a r , .  : . )  t ) r ' i t r r i , e r rT ; . ( , r  r c l
t he  MFCU.  l f  t h i s  c t pe ra r rd  i s  no t  en t f  r e ( i  f . . i  ( , r o )  i s  assu , l ec l

Macro I  nstruct ion StatemL.nts
General  l /O Support
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Card Device Support

Th is  sec t ion  descr ibes  the  macro  ins t ruc t ions  tha t  suppor t
card  dev ices .  The fo l low ing  func t ions  are  prov idec l  :

Bu i ld  a  p re-open DTF fo r  card  dev ice  and ass iqn  i t s  o f f .
sets.

o  Bu i ld  the  in te r face  requ i red  to  read/punch/pr rn t  records
us ing  a  card  dev ice .

The DTF prov ides  in fo rmat ion  to  the  card  t lev ice  da ta  man
agement  rou t ines  tha t  per fo rm input /ou tpu t  operar tons .

Def ine the File for Card ($DTFC)

The DTF prov ides  in fo rmat ion  needed to  a l loca te ,  open,
and access a card device. This macro instruct ion qenerates

the  code tha t  bu i lds  a  card  DTF.

The fo rmat  o f  the  $DTFC macro  ins t ruc t ion  is :

IOBA-address is a required operand specifying the address
of  the le f tmost  byte of  the f i rs t  lOB. The area ident i f ied
by th is  operand must  be large enough to conta in one IOB
for  s ingle buf fer ing or  two lOBs for  double buf fer ing
(speci f ied v ia the operand NIOB 2) .  The s izes for  each
card IOB are:

2501 - 25 bytes
MFCU -  29 bytes
1442 - 29 bytes
MFCM -  31 bytes

NIOB-number  i s  a  requ i re t i  c lperand spec i fy ing  the  number
o f  lOBs assoc ia ted  w i th  th is  DTF.  Th is  en t rv  must  have a
va lue  c - i f  1  o r  2 .

DEVcode spec i f ies  the  card  dev ice  des i rec l .  I ' he  poss ib le
v a l u e s  f o r  c o d e  a r e  M F C U l ,  M F C U 2 ,  M F C M 1 ,  M F C M 2 ,
1442,  and 2501.  l f  th is  operand is  omi t ted .  MFCUl  i s
assu med.

UP-tnask specif ies the nrask to test the eight externai
ind ica tors .  The code fo r  the  UP-mask must  be  spec i f ied
a s  8  b i n a r y  b i t s .  F o r  e x a m p l e ,  t o  t e s t  b i t s  0 , 3 ,  5 ,  a n d  7 ,
y o u  w o u l d  e n t e r  U P - 1 0 0 1 0 1 0 1 .  T h e  U P - m a s k  i s  c o m p a r e d
to  the  ex terna l  ind ica tors  se t  on  by  the  SWITCH s ta tement
fo r  cond i t iona l l y  open ing  f i les .  l f  the  b i ts  tha t  a re  on  in  the
UP-mask are  a lso  on  in  the  ex terna l  ind ica tors  se t  on  by  the
SWITCH s ta tement .  the  f  i l e  w i l l  be  opened.  l f  the  Up-mask
is  a l l  zeroes  or  no t  used,  the  f i le  w i l l  be  uncond i t iona l l v
opened.

Note :  ln f  o rmat ion  on  se t t i r rg  ex terna l  ind ica tors  (SWITCH
statement) can be found in the IBM System/3 Modet lS
System Control Programming Reference Manual (for
P r o g r a m  N u m b e r  5 7 0 4 - S C 1 ) ,  G C 2 1 - 5 0 7 7 ,  a n d  i n  t h e
IBM System/3 Model l5 System Control programming

Concepts and Reference Manual (for Program Number
5704.SC2) ,  cC21 5162

IName ]  |  SDTFC I  tOBA-add ress ,  N tOB-number
[ ,DEVcode l
[ ,UP-mask ]  [ ,CH  Nadd ress ]
[ ,RCADadd ress ]  [ ,OPC<ode ]
[ ,DEFER-Y /N ]  t , cAR  D t -Y /N l
t ,PRrNT4 -Y /N l  t , FEED-Y /N l
[ ,STACKR-number ]  [ ,R  EADA-add ress ]
[ ,PUNCHA-address]  [ ,PR I  NTA.address]
[ ,R  EADL-number ]  [ ,PUNCHL-number l
[ ,PR l  NTL -number ]  [ ,PRH EAD-mask ]
[ , A L I G N - Y / N ]

zo



Cf' lN-address indicates t irc aridress of the next DTF in the
c h a i n  o f  D l F s  l f  t h e r e  i s  r r o  D T F  c ; h a i n  o r  i f  t h i s  i s  t h e
las t  DTF in  the  cha i r r .  the  o1 . rc r ; .nd  shou ld  be  ornr t ted
(X 'F  F  F  F '  i s  ass i r i ' i r t - ' r l  ) .

f lCAD,ar. lclress sper: i f  ics thr lef1m651 byre of t l re logical
recorc l  Io r  . tn  .Ju tpL i t  ope la t ro r ) .  l f  th is  operand rs  nor
er r te red ,  a  r ra lue  o f  X '0000 ' i s  assr :med,  th is  va lue  rnus t  be
updated  be fore  an  oLr t t )u t  { )pera t ion  is  per fo r .n red .  l t  th is
oLrerand rs  spec i f ie r l  fo r  an  input  opera t ron ,  t l re  va lue  spec i -
f i e d  w i l l  n o t  b e  u s e d ,  a r r c l  l i r i s  o l t e r i r n d  v y i t i  b c  m o d i f i e d  b y
the  carc l  r la ia  rnar ra r lement  rnodu le  to  conta in  the  address  o f
the  card  tha t  was  read.

OPC-code de f  ines  thc  opera t ion  code to r  the  D l -F .  A  l i s t
o f  the  poss i [ : le  codes  and t l re i r  mean ings  are :

Code Meanir ig

FEED Y/N specif ies whether or not to perform a feecl oper-
a t ion  a f te r  a  1442 punch opera t ion .  l f  Y  (yes)  i s  spec i f ied
or  i f  th is  operand is  omr t ted ,  a  feed is  per fo rmed a f te f  the
p u n c h  o p e r a t i o n .

STACKR-number specif ies the stacl<er to be used for this
card  opera t ion .  Th is  operand is  no t  used w i th  the  ZSOI"  l f
th is  operand is  no t  spec i f ied ,  the  by te  conta in ing  rhe
s tacker  number  w i l l  be  se t  to  X '00 ' .

Note :  l f  t l r i s  operar - rd  i s  zero  the  fo l low i r rg  occurs :  s tacker
one is  used i f  the  card  or ig ina ted  i r r  hopper  1 ;  the  h ig i res t
nu tnber  s tacker  i s  used i f  t l re  card  or ig i r - ra ted  in  ho l . rper  2 .

READA-address specif ies the address (at a 128-bvte t loun,
c la ry )  o f  the  bu f fe r  used fo r  read or :e ra t ions .  l f  doub le  bu f -
fe r ing  is  used,  bo th  bu f fe rs  r r lus t  be  on  i28-by te  bounc l -
a r ies ,  and the  two bu f fe rs  must  be  cont iguous  in  rna in  s to r .
age.  You must  spec i fy  th is  operand i f  you  p lan  to  use  th is
DTF fo r  a  read opera t ion .

PUNCHA-address specif ies the address (at a 128-byte boun-
dary )  o f  the  bu f fe r  used fo r  punch opera t ions  on  the  1442,
MFCU,  or  MFCM.  l f  dcub le  bu f fe r ing  is  used,  bo th  bu f fe rs
must  be  on  128-by te  boundar ies ,  and the  two bu f fe rs  mi rs t
be  cont iguous  in  s to rage.  You must  spec i fy  th is  operar rd
i f  you  p lan  to  use  th is  DTF fo r  a  punch opera t ion .

PRINTA-address specif ies t l .re adclress (at a 2b6-bVte boun-
dary )  o f  the  bu f fe r  used fo r  p r in t  opera t ions  on  the  MFCM
o r  t h e  M F C U .  F o r  t h e  M F C M ,  t h e  b u f f e r  s i z e  m u s t  b e  6 4
by tes  t imes the  h ighes t  p r in t  head used"  l f  dou l t le  h ru f fe r in t i
i s  used,  bo th  p r in t  bu f fe rs  must  be  cont iguous  i r r  ma in  s t t_ r r -
age.  For  the  MFCU,  the  bu f fe r  s ize  must  be  128 by tes  fo r
s ing le  bu f fe r ing  and 256 by tes  fo r  do t . rb le  bu f fe r ing .  l f  two
DTFs are  be ing  used fo r  p r in t ing  f rom both  hoppers  o f  the
MFCU,  the  opera t ion  must  be  s ing le  bu f te red  and the  DTFs
must  use  the  same 256-by te  p r in t  a rea .  You must  spec i fy
th is  operand i f  you  p lan  to  use  th is  DTF fo r  a  p r in t  opera t ion

READL-number  spec i f ies  the  number  o f  card  co lumns to
read.  Th is  operand shou ld  be  used w i th  th r_ .  MFCI \4  o r  2b01
o n l y .  l f  t h i s  o p e r a n d  i s  n o t  s p e c i f  i e d ,  t h e  m a x i r n u m  v a l r r e
(80)  i s  assumed.

PUNCHL-number  spec i f  ies  the  number  o f  card  co turnns  tc l
punch. This operand should be usecJ rruit l ' i  the l \ , ,1 FCM or
1442 on ly .  l f  th is  operand is  no t  spec i f  ie r j .  the  Inaxu l r r , r r l r
va lue  (80)  i s  assumed.

R D
PU
P R
PP
R P U
R P R
R P P

Read

P u n c h

P r i n t

Punch and ; . r r in l  j  Not  a l lowed fo r
Head ar rd  pur rc i r  (  f t ; f  f  CVf
R u a r i  a r r d  p r i r r t  (  o ,
R e a d ,  p u r r c h ,  a n d  p r i n t  I  U f C r u t Z

l f  th is  operand is  no t  spec i f ied ,  the  opera t ion  code fo r  a
feed is  se t .

DEFER-Y, /N is  used on ly  w i th  o r r tp ru l  opera t ions  to  the
M F C M  a n d  l V l F C U .  T h i s  o p e r a n d  e n a b l e s  y o u  t o  p r i n t  o n e
record  or . r  a  card  and punch a  c l i f fe ren t  record  in  tne  same
card .  The $DTFC,  $PUTC,  and $GPC nracro  ins t ruc t ions
can be  usec j  to  spec i i y  rh is  p locess .  For  gGpC or  gpuTC,
yor . r  |1 rL ls t  f i r s t  i ssue tha t  macro  ins t ruc t ion  fo r  e i ther  a
p n n t  o r  a  p u n c h  w i t h  D E F E  R - Y .  Y o u  t h e n  m o d i f y  t h e
log ica l  recorc l  as  needed to  a  d i f fe ren t  fo rmat  and issue tha t
nracro  ins t ruc t ion  fo r  the  remain ing  opera t io r r  w i th
D E F E R ' N .  B o t h  o l r e r a t i o r r s  a r e  t h e r i  p e r f o r n r e c j .  l f  t h i s
operand is  no t  sp iec i f ied ,  N ( r io )  i s  assr rmer j .

CARDI Y,/fu specif ies vrrhether or not to perform a reacl
card  image opera t ion  on l t ' ' :  1442 or  21501.  l f  N  (no)  i s  .
spec i f ied  or  i f  th is  oJ ;e ranc l  i s  o r r r i r ted ,  a  card  imagr :  read is
no t  per fo rmed.

PRINT4 Y/N spec i f ies  whether  to  p r in t  th rec  or  four  t ie rs
fo r  a  p r in t  reques t  f ro rn  the  MFCU.  Y (yes)  ind ica tes  tha t
f o r r r  t r e r s  s h o r r i r l  b e  p r i n t e t l ,  r l  t h r s  o p e r a n d  i s  o m i t t e d  o r  i f
N  (no)  i s  spec i f ied ,  th ree  t ie r : ;  a re  p r in tec l .
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PRINTL-number specif ies the number of columns to print

per  head on  the  MFCM.  l f  th is  operand is  no t  spec i f ied ,  the
max imum va lue  (64)  i s  assumed.

PRHEAD-mask def ines the print heads selected for the
MFCM.  The mask must  be  spec i f ied  as  an  e igh t -b i t  f ie ld .

l f  th is  operand is  omi t ted ,  the  cur ren t  se t t ing  o f  the  pr in t

head se lec t ion  by te  in  the  DTF is  no t  mod i f ied .  The fo l -
low ing  tab le  shows the  mean ing  o f  each b i t .

The code genera ted  by  th is  macro  ins t ruc t ion  g ives  cont ro l

to  the  da ta  management  rou t ine ;  the  rou t ine  comple tes

execut ion  and re tu rns  cont ro l  to  the  genera ted  code.  l f

the  ERR or  EOF operand is  spec i f ied ,  the  genera ted  code

tes ts  the  comple t ion  code re tu rned by  da ta  management

and branches to  your  rou t ine .

The fo rmat  o f  t l re  $GETC macro  ins t ruc t ion  is :

IName ]  |  $cETC |  [DEV-code ]  [ .DTF 'ac l d ress l  I ,EOF-add ress ]

[ ,ERR-adc l r ess ]  [ ,OPC 'Y /N l
[ , R E A D L - n u m b e r ]  [ , C A R D  l - Y / N  J

[ ,STAC KR 'number ]

DEV-code spec i f ies  the  appropr ia te  dev ice .  One o f  the

fo l low ing  codes  must  be  used:  MFCU,  MFCt \4 ,  1442,  o r

2501.  l f  th is  operand is  no t  spec i f ied ,  de fau l t  i s  made to

M F C U .

DTF-address indicates the address of the leftmost byte of

the  DTF fo r  th is  f i le .  l f  th is  operand is  no t  spec i f ied ,  the

address  is  assumed to  be  ln  reE is te r  2"

EOF-address specif ies the address in your program that re-

ce ives  cont ro l  when the  end-o f - f  i l e  i s  de tec ted .  l f  th is  oper -

and is  no t  supp l ied ,  no  code is  genera ted  to  check  fo r  the

end-o f  - f  i  le  cond i t ion .

ERR-address supplies the address in your program where

cont ro l  i s  passed i f  the  cont ro l led  cance l  op t ion  is  taken in

response to  a  permanent  l /O er ro r .  l f  th is  operand is  omi t -

ted, no code is gerrerated to checl< for the control led cancel

comple t ion  code.

Note :  l f  ER R or  EOF addresses  are  no t  spec i f ied ,  you

shou ld  check  the  re tu rn  code in  your  p rogram to  de termine

the  ou tcome o f  the  opera t ion .

OPC-Y/N indicates whether or not the read operation code

shou ld  be  a l te red  in  the  DTF.  l f  Y  (yes)  i s  spec i f ied ,  the

read/punch/pr in t  b i t  in  the  opera t ion  code is  se t  to  ind ica te

a  read.  l f  N  (no)  i s  spec i f ied  or  i f  th is  operand is  omi t ted ,

read/punch/pr in t  b i t  in  the  opera t ion  code is  no t  mod i f ied .

READL-number  spec i f ies  the  number  o f  co lumns to  read

l rom the  MFCM or  25O1.  l f  th is  operand is  no t  spec i f ied ,

the  DTF remains  unchanged.

Bit

0 a n d 1 = 0
z -  |

3 = 1
4 = 1
5 = 1
6 = 1

Meaning

Unused,  must  be  zero

Se lec t  p r in t  head s ix

Se lec t  p r in t  head f i ve

Se lec t  p r in t  heac l  four

Se lec t  p r in t  head th ree

Select print head two

Selec t  p r in t  head one

ALIGN Y/N spec i f ies  whether  to  p r in t  in  a  spec ia l  fo rmat
on the  l \4FCM.  l f  Y  (yes)  i s  spec i f ied ,  the  f i rs t  64  charac-
te rs  a re  p r in ted  w i th  p r in t  head 1  and the  nex t  1  6  charac-
te rs  a re  p r in ted  r igh t - jus t i f ied  w i th  p r in t  head 2 .  l f  N  (no)

is  spec i f ied  or  i f  th is  operand is  no t  en tered ,  p r i r r t ing  occurs
in  the  normal  manner .

Construct a Card Get lnterface ($GEfC)

The $GETC macro  ins t ruc t ion  genera tes  the  in te r face  re -
qu i red  to  communica te  w i th  card  da ta  management  when a
record  is  be ing  read f rom a  card  dev ice .  To  use  th is  ins t ruc-

t ion ,  you  must  cons t ruc t  a  card  DTF fo r  the  f i le  and use
the  $DTFO macro  ins t ruc t ion  to  es tab l i sh  the  o f fse ts  in
the  DTF.  l f  you  w i l l  need to  use  the  da ta  in  reg is te r  2  a t  a
la te r  t in re ,  you  shou ld  save the  conten ts  o f  tha t  reg is te r  be-
fo re  i ssu ing  the  $GETC ins t ruc t ion .  You must  a lso  prov ide

the  labe ls  fo r  the  necessary  da ta  rnanagement  rou t ines ,  v ia

EXTRN s ta tements  in  your  p rogram.  The names o f  the
data  management  rou t ines  fo r  each dev ice  are :

Module Name

$ $ M F R D
$$MMRD
$$anPr
$$AR R D

Device

M F C U
M F C M
1442
2501
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L'AB!-) l  1., /A/ specif ies rtr lrct lrer tci  perfornr a read card image
\ ) i . ) e r a l i l , n ( ) n l i ) e  l 1 4 2 t t r  2 5 0  1 .  l f  \ ' ( y e s )  i s s p e c i f i e d , t h e
c . r r t l  i r i t . r t l t r  iear l  l r i . t  in  L l ie  oper -a t ion  code is  se t  on .  l f  N
i r ro i  i :  s1 i " : r ; r  f i r : c l ,  t i re  car r l  i rnage b i t  in  the  opera t ion  code is
se t  r r t f  .  l f  t i t i s  t_ r1_ ie rar i r l  i s  o r i i i t ted ,  t l r c ,  s ta tus  o f  the  card
n , rd !J ( )  t t :ad  l t r t  r r r  t l re  ( ) l te ra t io r r  code is  no t  mod i f  ied .

. ' ,  / ;1L"^ 1: i  r : t i t r tbtt  : ;r t lcrf  ies t lre slacker to be used for hold-
r i i ( J  t i r r  l :a rds  a f te r  l l re  read opera t ion_ 

- l ' h is  
operand is  no t

Lrs r : t i  ' i ' ; i t f  t  t l re  i l50  I  .  l f  th is  operar rd  i s  no t  g iven ,  the  va lue
i r i  t l r c  D ' l - l - : i s  r r i_ r t  c l ra r - rge<1.

L',J!iii.i t!L.L a ilatti PuI lttterface l:$pU fC)

l  l r i s  r i ra r ; t . i r  ins t r r rc t io r r  ge t ic , fa tes  the  in te r face  needed to
cor r r r r r r r r r i ca le  u r i t l i  card  da ta  rnar ragement  when punch ing
a r r r j , / t ; r  ; r r  r r r t i r r g  a  c a r t l  f i l c .  Y o r r  r n u s t  p r o v i d e  a  D T F  f o r
i l r t :  I  i l r ;  i i r i ( l  r i5 (  j  t l l i )  $DTF0 macro  ins t ruc t ion  to  es tab l i sh
l l t r :  o f t : e l s  i n  t i i e  D - f F .  Y o r r  m u s t  a l s o  p r o v i d e ,  t h r o u g h
EX-TRl {  s ta te r r te r ts  in  ' , rour  p rogram,  the  labe ls  o f  the  card
r . la1a  nr ; r r ragr : rnent  rnc tdu les  l tecessary  to  p r ; r fo rm the  ou tpu t
o l )e ra t i . )n .  T i re  narnes  o f  the  da ta  rnanagetnent  rou t ines  fo r
t i d ( . 1  i  i i c \ I i i . i i  a i  e :

Motl l r le I tJarue

$$r\4 FPP
$$IVI\4PP
$$ARFI :

Device

M F C U
tul FCt\4
1442

l f  1 'L r r r  r re t : t l  t ( )  l se  the  t la ta  i r t  reg is te r  2  a t  a  la te r  t ime,  yor l
shoLr lc r  save the  conten ts  o f  tha t  reg is te r  be fore  issu ing  the
$Pl . jTC i r rs i r . r  r r :1 io r r .

fhe  code ger rora tec l  by  th is  n tacro  ins t ruc t ion  g ives  cont ro l
to  t l re  da ta  management  rou t ine .  The ro r . r t ine  comple tes
execLt t ion  a ; ' :d  re tu rns  cont ro l  to  the  genera ted  code.  l f  the
E R R o1; r : rund is  spec i f  ied ,  t l re  genera ted  code checks  the
conrp le t io r r  c t i t le  fo r  e r ro rs  and branches to  your  e r ro r  rou-
t ine  i  f  e i  ro rs  occL l r rec l .

- l -he  
fo r r r ra t  o f  the  $PUTC macro  ins t ruc t ion  is :

DEV'code spec i f ies  the  appropr ia te  dev ice .  One o f  the  fo l -
lour i r - rg  co t les  must  be  used:  MFCU,  MFCM,  or  1442.  I ' t
t l . r i s  operand is  no t  spec i f ied ,  de fau l t  i s  made to  MFCU.

OPC-code spec i f ies  the  opera t ion  code to  be  us . ;L j .  i f  t l r i s
operand is  no t  spec i f ied ,  the  s ta t i rs  o f  t l r r . :  J . r i i i r t , / l rL r r i r : l ' r  L r i t s
in  the  opera t ion  code is  no t  char rged.  \ /a l i r j  coL l r - ' s  a re  as
f  o l  l o w s :

Code Mcarring

Punch

P l  i n t

Pr in t  anC t r r r r rch  ( - [h is  ccde i r ;  r ru t  a l io -vv i : rJ
for l / l  FCfl. ,1

DEFER Y/N spec i  f i€s  whet l re r  t l t t :  p r i r r t  an{1 , /u (  I ) i lnch  u i re r
a t ion  shou ld  be  de fer red .  l t  Y ' ( , les l  i s  spec i r ie i l  t i i e  c la fe r
opera t ion  b i t  in  the  opera l i i / r ' r  i t c , - i . t  r !  : ; r  r , l ' ,  i f  l . i  { r i c }  i s
spec i f ied ,  t l re  de fer  o i . l r - i i ; i  i , , t  l - i t1  i r r  t i r , :  o l ro t i l t iL l r j  ( . ) { ) i . l : :  t \
se t  o f f .  l f  th is  o [ , ,e ranr l  i s  r i r r t  spec i f i cd ,  [  . r ]  -11 .a tus  o i  i i . . :
de fer  b i t  i s  no t  changed.

PRINT4-Y/N spec i f ies  whet i re r  ro  p r i r r t  o r r  fo t r  t ie rs  o i  t i re
M F C U  c a r d .  l f  Y  ( y e s )  i s  - s p e c i f i e d .  t h e  f o L r r t i r  r i e r  p r i r r t  b i t
in  the  opera t ion  code is  se t  o r ;  i f  N  i i ra )  i s  spec i f ie r l ,  t l re
f c u r t h  t i e r  p r i n t  b i t  i s  s e i  r f  f  l f  t h i s  o p e r : , : r r r i  i , ; i ) r i r i t t e r l ,
the  s ta tus  o f  t l re  four th  t ie r  p l in t  [ l i t  i r - r  t l i e  opera t ion  codo
is  no t  changed.

FEED-Y/N spec i f  ies  whether  to  l ie r fo rn t  . r  ieer i  oper -ar iu r r
fo l lowrng t l te '1442 punch opera t io r r .  Y  (yes)  i r rd ica tes  r - f ra t

a  feed shou ld  occur  a f te r  the  pr r i t ch ;  i f  N  ( r ro )  i s  enrereo ,  t r
feed is  no t  per fo rmec l  a f te r  thc  p iunc l r  o ;x l 'a t io r r "  ! f  t l t i s
o l le rand is  omi t ted ,  t l re  s ta tus  o f  the  feec l r , ro  fuec i  b i t  in  the
Dl -F  is  no t  changed.

STACKR-nurnber specif ies the stacker to be Lrsed fcr t l r is
oper '< i t ion .  l f  th is  operar rd  i s  omr t ted ,  the  va l t re  <- r f  the

staci(cr-select byte irr t . i re tJTt- is not ci ianged.

FL l l t lCHL-nunber  spec i f ies  the  nurnber  o f  co l r r rn r rs  to  p r r r rch

l f  t .h is  operand is  omi t tec l ,  the  va lue  i r r  the  p t rn r :h . le r rg th

byre  is  no t  changed.  Thrs  operand shou ic i  f , ,e  r rsed  w i th  t - l r r

MFCM or  1442 on ly .

PRINTL-number  ind ica tes  the  number  o f  co lumrrs  l l  l ;e
pr in ted  by  each head on  the  MFCI \4 .  l f  th is  operand is

omi t ted ,  the  va lue  in  the  pr in t - leng th  by te  i s  no t  c l ranged.

D t  I

P R
PP

DT I- aiiilress specif ies
t h e  D T F  f o r  t h i s  f i l e .

address  is  assLr r r recJ  to

t l-re address of the leftmost byte oi
l f  th is  operand is  no t  en tered ,  the

be in  reg is te r  2 .

IDEV-code l  [ ,D - fF -add ress j  [ ,OPC-code ]
t ,DEFER-Y /N l  [ ,PR  tNT4 -Y /N ]
t ,FEED-Y /N l  [ ,STACKR-number ]
[ ,PUNCH L -number ]  [ ,PR  I  NTL -number ]
[ ,PRHEAD- rnask ]  [ ,ERR-add ress ]



PRHEAD-mask defines the MFCM print heads selected.
The mask must  be  spec i f ied  as  an  e igh t  b i t  f ie ld .  l f  th is
operand is  omi t ted ,  the  cur ren t  se t t ing  o f  the  pr in t  head
se lec t ion  by te  in  the  DTF is  no t  mod i f ied .  The fo l low ing
char t  s l ' rows the  mean ing  o f  each b i t :

Meaning

Cand 1  =0  Unused,  must  be  zero
2  =  1  Se lec t  p r in t  head s ix
3  =  1  Se lec t  p r in t  head f i ve
4  =  1  Se lec t  p r in t  head four

5  =  1  Se lec t  p r in t  head th ree
6 = 1 Select print head two
7 =  1  Se lec t  p r in t  head one

ERR-address supplies the address in your program where
cont ro l  i s  passed i f  the  cont ro l led  cance l  op t ion  is  taken in
response to  a  permanent  l /O er ro r .  l f  th is  operand is  omi t -
ted, no code is generated to check for the control led cancel
comple t ion  code,  and you shou ld  check  the  re tu rn  code in
your  p rogram to  de termine the  ou tcome o f  the  opera t ion .

Construct an lnterface for Reading, Punching, and Printing
Cards ($GPC)

The $GPC macro  ins t ruc t ion  genera tes  the  in te r face  requ i rec l
to communicate with card data management when a record
is  be ing  read,  punched,  and lo r  p r in ted  on  a  card  dev ice .  To
use th is  macro  ins t ruc t ion ,  you  must  cons t ruc t  a  card  DTF
for  the  f i le  and use the  $DTFO macro  ins t ruc t ion  to  es tab-
l i sh  the  o f fse ts  in  the  DTF.  l f  you  w i l l  need to  use  the  da ta
in  reg is te r  2  a t  a  la te r  t ime,  you shou ld  save the  conten ts  o f
tha t  reg is te r  be fore  issu ing  the  $GPC ins t ruc t ion .  You r lus t
a lso  prov ide  labe ls  fo r  the  necessary  da ta  management  rou t -
ines  v ia  EXTRN s ta tements  in  your  p rogram.  The nante  o f
the  da ta  management  rou t ine  fo r  each dev ice  is :

Module Name

$$M FF F
$$MM F F
$$ARFF

Device

M F C U
M F C M
1 4 4 2

The code generated by this macro instruct ion gives control
to the data management routine; the routine comptetes
execution and returns control to the generated code. l f  the
ERR or  EOF operand is  spec i f  ied ,  the  genera ted  cooe tes ts
the completion code returned by data management and
branches to  your  rou t ine .

DEV-code specif ies t lre card device desired. The possible

va lues  fo r  th is  code are :  MFCU,  MFCM,  and 1442.  l f  th is

operand is  no t  spec i f ied ,  MFCU is  the  de fau l t  va lue .

DTF-address specif ies the address of the leftmost byte of

the  DTF fo r  th is  f i te .  l f  th is  operand is  no t  en tered ,  the

address is assumed to be in reqister 2.

OPC-code specif ies the operation code to be used. Val id

codes and the i r  mean ings  are :

Bit

Code

R D
PU
P R
PP
R P U
R P R
RPP

Meaning

Read on ly

Punch on ly

P r i n t  o n l y

Punch and pr in t  )
Read and punch I  

Not  a low9d

Read and pr in t  I  
fo r  MFCM

Read,  punch,  and pr in t  )

l f  this operand is not specif ied. the status of t l re read/
punch/pr in t  b i ts  in  the  opera t ion  code is  no t  changed.

DEFER-Y/N specif ies whether to defer the punch and/or

print request. l f  N (no) is specif ied the request is not de-

ferred; i f  this operand is not specif ied the status of the

defer  b i t  in  the  DTF is  no t  changed.

CARDI-Y/N specif ies whether to perform a read card image

opera t ion  on  the  1442 or  2501.  l f  N  (no)  i s  spec i f ied  or  i f

this operand is omitted, a card-image read is not performed.

PRINT4-Y/N specif ies whether to print three or four t iers

fo r  a  p r in t  reques t  f rom the  MFCU.  Y (yes)  ind ica tes  tha t

four  t ie rs  shou ld  be  pr in ted ;  i f  th is  operand is  omi t ted  or  i f

N  (no)  i s  spec i f  ied ,  th ree  t ie rs  a re  p r in ted .

The fo rmat  o f  the  $GPC macro  ins t ruc t ion  is ;

lName l  |  $GPC |  [DEv -code ]  [ ,DTF-add ress ]  [ ,OPC-code ]
t . D E F E R - Y / N l  [ , C A R D r - Y / N ]
[ .PRr  NT4 -Y /N ]  t , FEED-Y /N l
[ ,STACKR-number ]  [ ,READL 'number ]
[ ,PUNCHL-number ]  [ .PR INTL -number ]
[ ,PRH EAD-mask ]  [ ,EOF-add ress ]
[ ,ERR-add ress ]
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FEED-Y/N specif ies whether or not to perform a feed

operation after a 1442 punch operation. l f  Y (yes) is

specif ied or i f  this operand is omitted, a feed is performed

after the punch operation.

STACKR-number specif ies the stacker to be used for this
card  opera t ion .  Th is  operand is  no t  used w i th  the  2501.  l f
th is  operand is  no t  spec i f ied ,  the  by te  conta in ing  the  s tacker
number  i s  se t  to  X '00 ' .

READL-number specif ies the number of card columns to
read.  Th is  operand shou ld  be  used w i th  the  MFCM or
2501 on ly .  l f  th is  operand is  no t  spec i f ied .  the  de fau l t  va lue
is  80 .

PUNCHL-number specif ies the number of card columns to
punch.  Th is  operand shou ld  be  used w i th  the  MFCM or
1442 on ly .  l f  th is  operand is  no t  spec i f ied ,  the  de fau l t  va lue
is  80 .

PRINTL-number  spec i f ies  the  number  o f  co lumns to  p r in t
per  head on  the  MFCM.  l f  th is  operand is  no t  spec i f ied ,  the
defau l t  va lue  is  64 .

PRHEAD-mask defines the print heads selected on the
MFCM.  The mask must  be  spec i f ied  as  an  e igh t  b i t  f ie ld .
l f  th is  operand is  omi t ted .  the  cur ren t  se t t ing  o f  the  pr in t

head se lec t ion  by te  in  the  DTF is  no t  mod i f ied .  The fo l -
low ing  tab le  shows the  mean ing  o f  each b i t :

Bit

0 a n d  1  = 0

2 =  1
3 = 1
4 = 1
5 = 1
6 =  1
7 = 1

Meaning

Unused,  must  be  zero

Se lec t  p r in t  head s ix

Se lec t  p r in t  head f i ve

Se lec t  p r in t  head four

Select print head three

Select print head two

Selec t  p r in t  head one

EOF-address specif ies the address in your program that
receives control when the end-of-f  i le is detected. l f  this
operand is not supplied, no code is generated to check for
the  end-o f - f i le  cond i t ion .

ERR-address supplies the address in your program where

cont ro l  i s  passed i f  the  cont ro l led  cance l  op t ion  is  taken in

response to  a  permanent  l /O er ro r .  l f  th is  operand is  omi t -

ted, no code is generated to check for the control led cancel

comple t ion  code.

Note :  l t  ER R or  EOF addresses  are  no t  spec i f ied ,  you

shou ld  check  the  re tu rn  code in  your  p rogram to  de termine

the  ou tcome o f  the  opera t ion .

Printer Support

Th is  sec t ion  descr ibes  the  macro  ins t ruc t ions  tha t  suppor t

the  pr in te rs .  The fo l low ing  func t ions  are  prov ided:

o Build a pre-open DTF for a printer and assign i ts offsets.

The DTF prov ides  in fo rmat ron  to  p r in te r  da ta  manage-

ment  rou t ines  tha t  per fo rm input /ou tpu t  opera t ions .

o  Bu i ld  the  in te r face  needed to  p r in t  da ta .

Def ine the File for Printer ($DTFP)

The DTF prov ides  in fo rmat ion  needed to  a l loca te ,  open,

and access a printer. This macro instruct iorr generates the

code tha t  bu i lds  the  pr in te r  DTF.

The fo rmat  o f  the  $DTFP macro  ins t ruc t ion  is :

RCAD-address is a required operand which gives the address

of the leftmost byte of the logical record.

IOBA-address is a required operand specifying the address

of  the  le f tmost  by te  o f  the  lOB.  The IOB wi l l  be  50  by tes

l o n g .

IOAA-address is a required operand which specif ies the

address of the leftmost byte of the l /O area. For the 1403,

th is  address  must  de f ine  the  l /O area  as  beg inn ing  ona 124 '

byte boundarV. The length of the l /O area must be:

132 bytes for  the 1403 pr inter

The record length +7 for  the 3284 pr i r r ter .

I t \amel  |  $DTFP I  RCAD-address, lOBA-address, lOAA-address,
OVFL-number ,PAGE-number  [ ,DEV-code ]

[ ,UP-mask1  tHUC-Y /N ]  [ ,CHN-add ress l
[ ,PR lNT-Y /N ]  [ ,SK lPB-number ]  [SPACEB-
number l  [ ,SK lPA-number ]  [ ,SPACEA-number
[ ,RECL-number ]
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Ol /FL n t t rnber  spec i f ies  the  l ine  number  o r r  the  pr rn te r
a l te r  wh ich  rhe  over f low comple t ion  code w i l l  be  re tu rned.
l f  th is  operand is  r ro t  spec i f ied ,  de fau l t  i s  made to  6  l ines
less  than the  r r r r rnber  spec i f ied  fo r  the  pAGE operand.

PAGE-number  spec i f ies  the  number  o f  l ines  to  p r in t  per
page.  l f  th is  operar r t l  i s  r ro t  spec i f ied ,  de fau l t  i s  made to  the
sys tenr  va lue  fo r  the  nunrber  o f  l ines  per  page.

DEV-code s t r " rec i f ies  t l re  p r in te r  des i red .  The poss ib le  va lues
fc r r  th is  code are  1403 and 3284.  l f  th is  operanc l  i s  no t
spec i f ie r l ,  1403 is  assurned.

UP+nask specif ies the mask to test the eight externar
inrl icators. The cor. le f  or the LJP-mask must be specif ied
a s  8  b i n a r y  b i t s .  F o r  e x a m p l e ,  t o  r e s t  b i t s  0 , 3 ,  b ,  a n d  7 ,
t , rou  wor r ld  en ter  [JP-10010101.  The Up-mask is  compared
to  the  ex te t 'na l  in t l i ca to rs  se t  on  by  the  SWITCH s ta tement
to r  cor rc i i t iona l l y  epon l ' ' rn  f i les .  l f  the  b i ts  tha t  a re  on  in  the
[JP- rnask  are  a lso  on  in  the  ex terna l  ind ica tors  se t  on  by  the
SWl l  CH s ta te tnenr ,  the  f i le  w i l l  be  opened.  l f  the  Up-mask
is  a l l  zeroes  or  no t  used,  t l re  f i le  w i l l  be  uncond i t iona l l v
oper-red.

/ /o te . .  In fo rnrar ion  on  se t t ing  ex ter i ta l  ind ica tors  (SWITCH
statement) carr be found in the IBM System/3 Model ls
Systettt Cor',trol Programming Reference Manual for pro-

granr Number 5704-SC1 , GC21-5077 and tBM SystemR
Model 15 Systent Control Programming Concepts and
Reference Manrtal for Progranr Number S7O4 SC2, GC2j..
5162.

HUC \ ' /A l  spec i f  ies  whether  to  ha l t  i f  an  ur rp r in tab le  charac-
te r  i s  de tec ted .  l f  N  (no)  i s  spec i f ied  or  i f  th is  operand is
omi t ted ,  no  ha l t  occurs .

CHN-acJdress indicates the address of the next DTF in the
cha in  o f  DTFs.  l f  there  is  no  DTF cha in  o r  i f  th is  i s  the
las t  DTF in  a  cha in ,  th is  operand shou ld  be  omi t ted  (a
v a l u e  o f  X ' F F t - F ' i s  a s s u m e d ) .

PRINT ' \ ' /N  spcc i f ies  n , l re thcr  to  per fo rm a  pr in t  and a  sk ip
or  space or .on ly  a  s l< ip  o r  space.  Defau l t  i s  N (no)  ,  mean-
i r . rg  tha t  a  p r in t  i s  r ro t  per fo rmed.

SKIPB-nutnber specif ies the l i rre to skip to before the print
opera t ion .  l f  th is  opera | rd  i s  no t  e i l te red ,  the  de fau l t  va lue
is  zero .
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SPACEB-number specif ies the number of l ines (maximum

of  3  l ines)  to  space be fore  the  pr in t  opera t ion .  l f  th is
operand is  no t  en tered ,  the  de fau l t  va lue  is  zero .

SKIPA-ttuntber specif ies the l ine to be skipped to after the
pr in t  opera t ion .  l f  th is  operand is  no t  spec i f ied ,  the  de fau l t
va lue  is  zero .

SPACEA-nunrber specif ies the number of l ines to space (0,
1 ,2 ,  o r  3 )  a f te r  t l re  p r in t  opera t ion .  l f  th is  operand is  no t
spec i f ied .  i t  de fau l ts  to  a  va lue  o I  zero  i f  DEV-1403 is  spec i -
f ied  or  to  a  va lue  o f  one i f  DEV 3284 is  spec i f ied .  A  space
af te r  o f  zero  is  no t  a l lowed fo r  the  3284 pr in te r ,  and,  i f
zero is specif ied, the operand defaults to a space after of
one.

RECL-number specif ies the length of the l ine to be printed.
l f  th is  operand is  omi t ted ,  de fau l t  i s  132 pos i t ions .

Constnrct a Printer Pttt lnterface ($PUTP)

Th is  rnacro  ins t ruc t ion  genera tes  the  in te r face  needed to
communica te  w i th  p r in te r  da ta  management .  You must
prov ide  a  DTF fo r  the  f  i l e  and use the  $DTFO macro
ins t ruc t ion  to  es tab l i sh  the  o f fse ts  in  the  DTF.  You must
a lso  prov ide ,  th rough an  EXTRN s ta tement  in  your  p ro-
gram,  the  labe l  $$LPRT,  fo r  the  1403,  o r  $$ lp fUp,  fo r  the
3284.  (T l rese  labe ls  a re  fo r  the  pr in te r  da ta  management
nrodu le  necessary  to  per fo rm the  pr in te r  ou tpu t  opera-
t ion . )

l f  you  w i l l  need to  use  thedata  in  reg is te r  2  a t  a  la te r  t ime,
you shou ld  save the  conten ts  o f  tha t  reg is te r  be fore  issu ing
the  $PUTP macro  ins t ruc t ion .

The code gerrerated by this macro instruct ion gives control
to  the  da ta  management  rou t ine .  The rou t ine  comple tes
execution and returns control to the generated code. l f  the
ERR operand is  spec i f ied .  the  genera ted  code checks  the
comple t ion  code fo r  e r ro rs  and branches to  your  e r ro r
rou t ine  i f  e r ro rs  occur red .

l -he  fo rnra t  o f  the  $PUTP macro  ins t ruc t ion  is :

INamel  |  $PUTP I  IDEVcode l  [ .DTF-address l  t ,pRtNT-Y/N]
[ ,SK lPB-number ]  [ ,SPACEB-number ]
lS Kl  PA-number l  [ ,SPACEA-number]
[ ,ERFi-addressl  [ ,OVF L-address]



DEV-code spec i f  ies  the  pr in te r  dev ice  c iesr i i : r l .  The poss ib le  D isk  Dev ice  suppor t
v a l u e s  f o r  t h i s  c o d e  a r e  1 4 0 3  a n d 3 2 8 4 .  l f  t n i s  o p e r a n d  i s
n o t  s p e c i f i e d ,  1 4 0 3  i s  t h e  d e f a u l t  v a l u e .  T h i s  s e c t i o n  d e s c r i b e s  t h e  m a c r o  i n s t r u c t i o n s  t h a t  s u p p o r t

d isk  dev ices .  The fo l lo rv i r rg  f  r - rnc t ions  are  1 ' l rov ided:

DTF 'address  spec i f ies  the  address  o f  the  le f tmost  i ry te  o f  o  Bu i lc l  a  p re ,open DTF fo r  d isk  GE- f /PUT opcra t ions
t h e  D T F  f o r  t h i s  f i l e  l f  t h i s  o p e r a n d  i s  n o t  e n t e r e d ,  t h e  a n d  a s s i q n  i t s  o f f s e t s .
address  is  assumed to  be  in  req is te r  2 .

o  B u i l d  a n  i n o u t / o r r t r r u t  b l o c k  ( l O B )  f o r  d i s k  r e a d / w r i t e

opera t ions  and ass ign  i t s  o f fsc ts .
PRINT Y/N spec i f ies  whether  to  per f rom a  pr in t  and a  sk ip
or  space or  on ly  a  sk ip  o r  space.  l f  th is  operand is  no t  o  Bu i ld  the  in te r faces  requ i rec l  to  ge t  inpu t  recor -c ls  f rom a
s p e c i f i e d ,  t h e  D T F  r e m a i n s  u n c h a n g e d .  d i s k  d e v i c e  v i a  a  g e t  o r  a  r e a d .

r  Bu i ld  the  in te r faces  requ i red  to  pu t  ou tpu t  records  to  a
SKIPB-nuntber  spec i f ies  the  l i r - re  to  sk ip  to  be fore  the  pr in t  d isk  dev ice  v ia  a  pu t  o r  a  wr i te .
opera t ion .  l f  th is  operand is  no t  en tered ,  the  DTF remai r - ts
u n c h a n g e d .  o  B u i l d  t h e  i n t e r f a c e  t , l  w a i t  f o r  d i s k  c o m p l e t i o n .

T h e  d i s k  D T F s  p r o v i d e  i n f o r m a t i o n  t o  t h e  d i s k  d a t a  m a n -
SPACEB-number  spec i f ies  the  number  o f  l ines  to  space be-  agement ,  anc l  the  d isk  lOBs prov ide  in fo rmat ion  to  the
fore  the  pr in t  opera t ion .  l f  th is  operand is  no t  en tered ,  the  input /ou tpu t  superv isor  rou t ines  tha t  per fo rm the  input
DTF remains  unchanged.  o r  ou tpu t  opera t ions .  These opera t ions  are  prov ided

through the  d isk  suppor t  macro  ins t ruc t ions .

SKIPA-number  spec i f ies  the  l ine  to  be  sk ipped to  a f te r  the  The IBM 3340 D i rec t  Access  Storage Fac i l i t y  a t taches  to
p r i n t  o p e r a t i o n .  l f  t h i s  o p e r a n d  i s  n o t  e n t e r e d ,  t h e  D T F  S y s t e m / 3  M o d e l s  1 5 8 ,  1 5 C ,  a n d  1 5 D .  A l s o ,  t h e  I B M  3 3 4 4
remains  unchanged.  D i rec t  Access  Storage a t taches  to  Sys tem/3  Mode l  15D.

Cer ta in  a reas  on  the  3340 and 3344 d isks  are  t rea ted  as
SPACEA-number specif ies the number of l ines to space after 5444 disks. These areas, known as simulat ion areas, are
the  pr in t  opera t ion .  l f  th is  operand is  no t  en tered ,  the  DTF used fo r  p rogram l ib ra r ies  and can a lso  be  usec l  fo r  da ta
remains  unchanged.  f i les .  These areas  cannot  conta in  mu l t i vo lume or  inc lexed

f i les .  The remainder  o f  the  d isk  space,  known as  main

data areas. can onlv be used for data f i les.
ERR-address  supp l ies  the  address  in  your  p rogram where

cont ro l  i s  passed i f  the  cont ro l led  cance l  op t ion  is  taken in  Reference in  th is  manua l  Io5444,5445,  and 3340 are  to
response to  a  permanent  l /0  e r ro r .  l f  th is  operand is  omi t -  be  in te rpre ted  accord ing  to  wh ich  d isk  s to rage dev ice(s )
ted ,  no  code is  genera ted  to  check  fo r  the  cont ro l led  cance l  i s  a t tached to  the  sys tem.  The fo l low ing  tab le  shou ld  be
comple t ion  code,  and you s ,hou ld  check  the  re tu rn  code in  used to  de termine the  rnean inq  o f  the  re fe rence:
your  p rogram to  de termine the  ou tcome o f  the  opera t ion .

References  to  D3 and D4 Q-numbers  in  th is  manua l  mav be
rep laced w i th  D3 1  and D41 fo r  5704-SC2.

OVFL-address specif ies the address in your program that
shou ld  rece ive  cont ro l  i f  page over f low occurs .

M a c r o  l n s t r u c t i o n  S t a t e n r e n t s  3 5
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Page  o f  GC21 -7608 -2
lssued 28 March 1980
B y  T N  L :  G N 2 1 - 5 7 0 0

Reference

Model  15A
Meaning

Model  158 and

15C Mean ing

Model  15D
Meaning

5444  5444  D i sk  S imu la t i on  S imu la t i on
Storage area on area on 3340
Drive 3340 or 3344

5445 5445 Disk Main data Main data
Storage area on area on 3340

3340 or 3344

3340 Not Main data Main data
appl icable area on 3340 area on 3340

or 3344

For  Program Number  5704 SC2,  there  are  cer ta in  res t r i c -
t ions  on  where  the  DTFs and assdc ia ted  f ie lds  can be  loca ted
re la t i ve  to  40K (X 'E000 ' )  in  the  user  par t i t ion :

o  DTFs must  be  loca ted  such tha t  the  en t i re  DTF res ides
at  an  address  less  than 40K fo r  ba tch  d isk  f i les  spec i -
f i e d  a s  S H A R E - Y E S  a n d  f o r  C C P  d i s k  f i l e s .

.  For  the  fo l low ing  d isk  access  methods  where  SHARE-
Y E S  i s  s p e c i f i e d ,  t h e  h i g h  a d d  k e y  a n d  t h e  h i g h  p r i m e
key areas  (ADKEY parameter )  must  be  loca teo
c o m p l e t e l y  b e l o w  4 0 K :
-  Indexed ou tpu t  add
-  Indexed random input  and add

Indexed random input ,  update  and add

o l f  a  d isk  f  i l e  i s  spec i f  ied  w i th  ex terna l  bu f fe rs ,  then
the  fo l low i r rg  must  be  loca ted  comple te lv  be low
4 0  K :

T h e  D T F s
-  T h e  i n d e x  l O B s  ( l O  p a r a m e t e r )
-  The master  t rack  index  (MSTX parameter )
'  T h e  s p a c e  f o r  t h e  m u l t i v o l u m e  e x t e n t  t a b l e  ( l O

p a r a m e t e r ,  M 1  a n d  M 2  d e f i n i t i o n s )

Define the File for Disk ($DTFD)

The DTF prov ides  i r r fo rmat ion  needed to  a l loca te ,  open,
and access  a  f  i l e  on  the  d isk  dev ice .  Th is  macro  ins t ruc t io r - r
genera tes  the  code tha t  bu i lds  the  d isk  DTF.  See Append ix
B: Define the Fi le Control Blocks for a descript ion of the
pre-open anc l  pos t -open d isk  DTFs.

The fo rmat  o f  the  $DTFD macro  ins t ruc t ion  is :

tThese parameters are val id only f  or Program Number 5704-SC2.

AC+ode spec i f ies  the  access  method used fo r  the  f  i l e .  Th is
operand is  requ i red .  The codes  and the i r  mean ings  are  as
f o l l o w s :

Code Access Method

CA
UL]

L(J

C U
U U

D O
D U
I A
ro
I S
ISA
I S L
I S U
ISUA
I S U  L
I R
I R A
I R U
I  R U A

Consecut ive  add
Consecutive get

Consecut ive  ou tpu t

Consecut ive  update
Di rec t  ge t

D i rec t  ou tpu t
D i rec t  update

Indexed add
Indexed ou tpu t
Indexed sequent ia l  ge t

Indexed sequent ia l  add
l n d e x e d  s e q u e n t i a l  i n p u t  w i t h  l i m i t s

I  ndexed sequent ia l  update

Indexed sequent ia l  update  and add
Indexed sequent ia l  inpu t  update  w i th  l im i ts
Indexed random get

Indexed random add
Indexed random update
Indexed random update  and add

RECL'number  spec i f  ies  the  dec ima l  leng th  o f  the  log ica l

record .  Th is  operand must  be  spec i f ied .

NAME-f i le name specif ies the name of the f i le. The name

must  be  e igh t  charac ters  o r  less  in  length .  Th is  operand
must  be  soec i f ied .

IName i  |  $DTFD I  AC{ode ,RECL-number ,NAME- f i l ename ,
B  L  K  L -number . lO -add ress

t, D I s K -E444ls 445 | 33401
[ .UP-mask]  [ ,BUFNO-1/2]  t ,MVF-N/Yl
[ , L l M - N / Y ]  [ , O R D - N / Y ]  [ , B t N - N / Y ]
[ ,CHN-address]  [ ,RCAD-address]
[ ,E  NT-number ]  [ ,MVFN-number ]
[ ,K  EYL -number ]  [ ,KEYD-number ]
[ ,K EYAgddress]  [ ,MV FT-address]

[ ,MSTX-add ress ]  [ , ]  BLKL -number ]

[ ,ADKEY-add ress ]  [ ,EOVKedd ress ]
[ , S H R . Y / N ] '  [ , E X T B U F . Y / N ] '
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r:
I  

Access  Method r  l - i r t t tu la  
i  t spa . ,e  in  l1o  area l

. - . . .  _,_+._., . . - . ._ _._

I  Consecrt iue,  Direct  { l l l .  i ( i .  r  J{J)  , . inrr t  i i t r , : l i0  : - r ,  I 'm6rs tst - ! i : ! . . r i t r
I
I

BLKL-number  spec i f  ies  t f te  n i l r r - tber  o f  bv tes  in  t t re  i ru t fe r .
The r r r in r rnurn  nur , . iber  can oe  r je te rn t i r r l { t  as  fo l ' ,_ r , r r .s .  rxc i j i r t
for the access methods i isted on the tol ioi ,r , ,r i r . j  paqlr:r,  fr) l
' vh ich  the  min imum i lun ' i i ;e r  o f  by tes  r :256"

o  l f  tne  recc , rd  len l l th  rs  less  t r r ; tn  o r  : r i l r . . . i t i  to  2?6 : i r i r i
even ly  c i i v is i l - r lu ,n1 , r  256,  1 l - re  Dr r  i le ! -  l r  r ;q l . i l  i s  ; i : t - j

s  l f  fhe  record  ien i l th  i s  q rea ter  thar ;  256 i r r l { l  d  n i i . j t t rp ie
o f256,  t i . re  bu f fe r  ieng t :h  i s  equ; r l  to  th , ;  r ; . cc r i i  l : : i t ;g i i r  .

0  i f  t f l e  n e ( , { r r i l  i e n i ; I i t  1 . ,  n L r i  i i l l L r j ! i y  r j i ' u , : ; i l : i , ,  i ; l t i i  l t - j G  a l r j

n O l  i i  l - t t t i r i i r l s  O f  ? 5 e .  t i r l  i . i r ; f { 1 . 1  i i : r r q i i t  , . -  i n e  l n u l t i p ! C

of  256 tha t  i s  nex t  i r igher  thar r  the  r i l c i . , ,u  l r - ,nu t f r  i r lu r
255.

.  l f  the  record  lenqth  is  an  odd rnu i t ip ic  o l  128,  t l re  lu f fe r
shou id  be  the  record  length  p lus  12 [3 .
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I t l r - r r6 f ;  15 . t *  b r - r f fe i  leng ths  are  n i in imum lengths .  Larger
i r : r rg ths  r r ray  bc ;  spec i f :ed ,  bu t  mus i  be  in  mu l t ip les  o f  256.

- f  
he  fo l i r - r , ' v ing  access  methods  can a lways  opera te  in  a  min i -

r r l u , t r  t - l i . r  . i ' - ' r , : ' v t p  L U I t e r

Consr : lu  t i ve  ou tpu l
Consecur ive  add
Consecut ive  oLr tpu t  n ru  l t i vo lu rne

Cor r :L rcu i rve  ad t i  mu i  t i vo lume
Cor isecut ive  input

Cr : , rsecut ive  input  inu l t i vo lun ie
I | idexer i  ou ipu t
l r i t iexed ( )u tpu t  mu l t i vo lume

,'(J-arlcdress pl 'ovides tfre address of the leftmost byte of an
area i r r  ma in  s to rage a l loca ted  to  conta in  a l l  bu f fe rs  and
l { ) [Js  to r  the  access  method.  f  h is  operand must  be  spec i -
i i r r i  T  i ie  amount  o f  n ra in  s to rage requ i red  is  shown in  the
t o l l o w i r r g  c h a r l :

Formula for External Buffers on
0ption Statement

B L K L  r r m e s  U t i F N O

B L K L  +  2 5 6  t i m e s  B U F N O

B L K L  +  5 1 2

2  t i m e s  B t - K L  +  5 1 2
+  ( 2 5 6  t i m e s  I B L K L )

B L K L .  !  5 1 2  +  \ 2 5 6  t i m e s  I B L K L )

BLKL  +  (256  t imes  lB l " -KL l

2  t imes  t i LKL  +  2  t imes  {256
t i m e s  I B L K L )

256  +  256  (BLKL )

Macro I  nstrur : t ion Statements
l ) i s k  Dev i ce  Suppo r t

I n c l e x e d  O u t p u t  , l ! ! . i : .  l .  ,  : , f i r i  r  6 { ) l  r F n E !  . ' i  t r m e s  B t - j f : N 0  r  K E Y L
' l l ' r i l l ! ' , , i i - ) :  r ' . i i :  i l .  : i r r  M\ , '  j  ' u  i lVF

indexed f landonr  l r ipu t ,  l i  \BLKr  '  . : t )  .  ] v . t "d  ,  t1 t  /2  l :4 ,  r . : t - : r , : r .
Indexed Randorn  Inpu l  ancJ  1  1 , .4  r  .  r ry i r . , r '  \1 ,  f ]  t : l r  r inq le  vo i r r rne  i i l es
U p t l a t e  f o 1  ,  i - j  i r t :  , , r r r _ t l , r  \ , o i u : n r '  , , r ' <  i t  l j 4  +  N L Y L  t o r  r n r r i r i

M ,  8 4  *  K  i  y L  i , r f  . i r u l l t -  / o i u n r s  i i l c r s  i 5 7 0 4 - S C 1 )
' , , , r i r ; f i  l t l g ' . r  l ! 1 1 1 , ' ! . t l L - l i  1 . ' , l  l i 2  r K F y L . i o r m r r l t r

: \ r l  .  : 1 ' . ;  L  ' t  r : : r / ,  r r , ,  : r : , , i l - i  ; o l u r n e  l ! ! c s  ( 5 7 0 4 - c C 2 '
'  i , r  i t i  r , ! .  i  r i , ; :  I  : :7 f )4 - l iC . : r  i

I n r l e x e c i  H a n d o m  l r l p u t  a r i d  I  r r : , r :  l i j i _ i . . : -  r  l l , ,  1 ; l i r F  
. t  4 4  ,  1 . , 4  .  n r h e r e

A d c l .  o r  I n d e x e d  R a n d o m  , . . t i i ;  ,  2 b 6  1 i : r p !  i F !  |  i . :  i  ,  L 4 .  f . J  f  c r  s r n E r t :  \ , r j i u r l { :  l i l e s
Input ,  Updare .an t . l  r \ c td  3 r : r  +  ^ l  r . , r r i , , . ,  r . .1  .  l ! ( ]  i  K t :y i ,  to r  rnur r i

a v l  _  i )  l r . r  : r  r r j r t  !  ( ;  , r r [ f ]  f i  1 , \  J r : ) r u t i l l i  f i ! { 1 5

I \ 4 -  : 1 : , . .  " . t  \  I  r , : ,  , , r r .

r ' a ) t . " 1 : t , r  l t l i , s

l n c l e x e c i  A f J d  i B l l ( i -  , - { { r i  ,  r 2 r i 8 ,  r  3 i i l

{ w r t h o u t  i r r p u t )  + ' J 5 6  ' , , ' r r : s  r t i i i  K  !  .  . l ( . )

I n ( l e l s d  S e { . i u e n t i a l  l r i p ! f ,  ; i - t i . K i  i . l 0 r  l ? i t :  r : r : r | s

o r  l n d e x e d  S e q u e n t i a i  t B L F i |  l i : i
l npu t  and Update

I n d e x e d  S e q u e n t i a l  2  t i r r r e s  i l { t  K  i . .  .  i J 0 ,  -

I n p u t  a n d  A d d ,  o r  2  t i r n e s  ( ' . l s t j  t i r n e s  t B L F l . L
Indexeo Sequent r . r :  l1 l , { j i  }  J i l l

t Jpdate ,  an tJ  Add

i n d e x e d  i . ' q r r e n t i a i / l [ n i r l  i t j i . i .  i .  -  - i , ] ;  .  ' : . i l r l ]  i  . 1 i ; r
in i ,u r ,  t , l  i n r , 'uxer j  .  z t , t j  , : ; :  l_ . , t  ' -  ' i  

;
S e u u c l r t r a l . r l - r r : t  r t g  I  n r : u i

and iJpdate
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DISK-5444/5445/3340 specif ies whether the disk device is
the 5444 Disk Storage Drive, the 5445 Disk Storage, or the
3340 Direct Access Storage Faci l i ty. l f  this operand is not
specif ied, 5444 is assumeq.

UP-mask specif ies the mask to test the eight external
indicators. The code for the UP-mask must be specif ied
as  8  b inary  b i ts .  Fc l r  example ,  to  tes t  b i ts  0 ,3 ,5 ,  and 7 ,
y o u  w o u l d  e n t e r  U P - 1 0 0 1 0 1 0 1 .  T h e  U P - m a s k  i s  c o m p a r e d
to  the  ex terna l  ind ica tors  se t  on  by  the  SWITCH s ta tement
fo r  cond i t iona l l y  open ing  f i les .  l f  the  b i ts  tha t  a re  on  in  the
UP-mask are also on in the external indicators set on bV the
SWITCH s ta tement ,  the  f  i l e  w i l l  be  opened.  l f  the  UP-mask
is  a l l  zeroes  or  no t  used,  the  f i le  w i l l  be  uncond i t iona l l y
opened.

y'y'ofe. '  Information on sett ing external indicators (SWITCH
statement) can be found in the IBM System/3 Model 15
System Control Programmming Reference Manual (for
Program Number  5704-SC1l ,  GC21-5O77,  and in  the  IBM
System/3 Model l5 Control Programming Conceptsand
Reference Manual (for Program Numbr:r 5704 SC2).
GC21 5162.

EUFNO l/2 al lows you to specify either one or two buffers
fo r  the  f i le .  You can use two bu f fe rs  on lV  w i th  consecut ive
access  methods  and indexed ou tpu t .  A l l  consecut ive  access
methods  a l low dua l  bu f fe r ing  except  the  consecut ive  up-
date  and consecut ive  update  rnu l t i vo lume.  l f  th is  operand
is  omi t ted  or  i f  SFI  R-Y is  spec i f ied ,  one bu f fe r  i s  assumed.

MVF N/Y spec i f  ies  whether  the  access  methoc l  i s  mu l t i -
vo lume.  l f  th is  operand is  omi t ted ,  N (no)  i s  assumed.

L IM-N/Y is  spec i f ied  on ly  fo r  indexed sequent ia i  ge t  and
indexed sequent ia l  update .  l t  spec i f ies  whether  the  sequen-

t ia l  access  is  w i th rn  l im i ts .  l f  th is  operand is  no t  en tered ,
N (no)  i s  assumed.

ORD-N/Y specif ies whether an ordered load is to be used
wi th  the  indexed ou tpu t  access  method.  Th is  operand can
be spec i f  ied  on ly  w i th  the  indexed ou tpu t  access  method.
ORD Y must  be  spec i f  ied  fo r  indexed rnu l t i vo lume outpu t
access  methods .  l f  th is  operand is  no t  en terec l ,  N  (no)  i s
assumec i .

BIN-NN is specif ied only with the direct output, direct get,

and direct update access methods. Y (yes) indicates direct

b inary  re la t i ve  record  numbers ;  N (no)  ind ica tes  d i rec t  dec i -

ma l  re la t i ve  record  numbers .  l f  th is  operand is  omi t ted ,  N

is  assumed.

CHN-address specif ies the address of the next DTF in the

cha in  o f  DTFs.  l f  there  is  no  DTF cha in  o r  i f  th is  DTF is

the  las t  DTF in  the  cha in ,  th is  operand shou ld  be  omi t ted

a n d  X ' F F F F ' a s s u m e d .

RCAD-address specif ies the address of the leftmost byte of

the  log ica l  record .  l f  th is  operand is  no t  en tered ,  X '0000 '

i s  assumed.  Depend ing  on  the  d isk  access  method be ing

used fo r  an  input  opera t ion ,  e i ther  move mode or  loca te

mode is  used.  l f  move mode is  used,  the  record  is  p rov ided

at  the  address  spec i f  ied  in  the  RCAD parameter .  l f  loca te

mode is  used,  the  address  o f  the  input  record  is  con ta ined

at  the  d isp lacement  o f  $DF LRA in  the  DTF.

The spec i f ied  address  p lus  the  to ta l  leng th  o f  the  area
must  be  less  than log ica l  X 'E000 ' fo r  f  i l es  tha t  a re  be ing

shared or  fo r  f i l es  tha t  a re  be ing  used fo r  ex te rna l  bu f fe rs
(5704-SC2 on lv ) .

ENT-number specif ies the number of entr ies in the master

t rack  index .  Th is  operand is  spec i f  ied  on ly  fo r  indexed

random or indexed add access methods.

MVFN-number indicates the number of volumes for a

mul t i vo lume d i rec t  access  method.  Th is  operand must  be

specif ied for these access methods.

KEYL-number  spec i f ies  the  length  o f  the  key  f  ie ld  and

must  be  used fo r  a l l  indexed access  methods ,  bu t  no  o thers .

The key  f  ie ld  length  can be  no  more  than 29  by tes .

KEYD-number is entered for al l  indexed access methods.

I t  ind ica tes  the  d isp lacement  in to  the  record  o f  the  r igh t -

most  by te  o f  the  key  f  ie ld .  The d isp lacement  o f  the  f  i r s t

byte in the record is zero, the second byte is one, and so on.

? Q



KEYA-address specif ies one of the fol lowing and is a
required operand for these access methods:

.  Ma in  s to rage address  o f  the  le f  tmost  by te  o f  the  kev
f ie ld  fo r  indexed random access  methods .

.  Ma in  s to rage address  o f  the  le f tmost  bv te  o f  the  re la t i ve
record  number  f ie ld  fo r  d i rec t  access  methods .

.  Ma in  s to rage address  o f  the  le f tmost  by te  o f  the  save
area fo r  cur ren t  and las t  keys  fo r  indexec i  sequent ia l  add
access methods.

o  Main  s to rage address  o f  the  le f tmos i  h ry te  o f  tne  save
area fo r  h igh  and low keys  fo r  indexed sequent ia l  w i th
l im i ts  access  methods  (L lM Y)  The snec i f  ied  address
p lus  the  to ta l  leng th  o f  the  area  must  be  less  than logrca l
X 'E000 ' fo r  f  i l es  tha t  a re  be ing  sharec . l  o r  fo r  f  i l es  tha t  a re
be ing  used fo r  ex te rna t  bu f {e rs  (5704-SC2 on lv ) .

You must  a l loca te  the  rna in  s to rage space fo r  the  f  ie lds .
The amount  o f  space requ i red  is :

.  The number  o f  by tes  in  the  key  f ie ld  fo r  indexed ran-
donr access methods.

o  23  by tes  fo r  d i rec t  access  methods  w i th  dec ima l  keys .
The dec ima l  key  is  loca ted  in  the  r igh tmost  15  by tes  o f
t h e  f  i e l d .

.  8  by tes  fo r  d i rec t  access  methods  w i th  b inary  keys .
The b inary  key  is  loca ted  in  the  r igh tmost  3  by tes  o f
t h e  f  i e l d .

o  Two t imes the  key  length  fo r  i r rdexed sequent ia l  add or
indexed sequent ia l  w i th  l im i ts  access  methods .  The low
k e y  i s  l o c a t e d  i n  t h e  l e f t  h a l f  o f  t h e  f i e l d ; t h e  h i g h  k e y  i n
the  r igh t  ha l f .

MVFT-address  must  be  spec i f  ied  fo r  a l l  mu l t i vo lume d i rec t
f i les ,  and on ly  fo r  the  access  methods  used w i th  these f i les .
Th is  operand spec i f  ies  the  address  o f  the  le f tmost  by te  o f
the table of extents used for the access methods used with
these f  i l es .  You must  a l loca te  main  s to rage space fo r  the
tab le .  The number  o f  by tes  a l loca ted  must  be  equa l  to
seven t imes the  number  o f  vo lumes in  the  f  i l e .  , , rV i th
57O4-5C2,  i f  the  mul t i vo lume f  i le  i s  rc r  be  share t j ,  the
number  o f  by tes  a l loca ted  must  be  ten  t tmes the  number
o f  vo lumes in  the  f  i l e .  The spec i f  ied  address  p lus  the  to ta l
leng th  o f  the  area  mLts t  be  less  than loq l i ca l  X ,E000, to r
f i les  tha t  a re  be ing  shared or  fo r  f i l es  tha t  a re  bernq used
for  ex te rna l  bu f fe rs  (5704-SC2 on lv  ) .
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MSTX-address specif ies the address of the leftmost byte of
the  master  t rack  index  in  ma i : r  i to r 'age .  Th is  operar ro  must
be specif ied for indexed randorn and indexctl  add access
methods .  You must  a l loca te  space in  ma in  s to rage fo r  the
master  t rack  i r rdex .  The l r :ng th  o f  the  maste i . t rack  index  is
de termined by  the  fo l low ing  fo rmulas :

o  For  s ing ie  vo lume random access  rne thods ,
Length  =  ENT (kev  length  +  2 i

a  For  mu l t i vo lume randorn  access  methods .
Length  =  ENT (key iength  +  2)
ENT must  be  equa l  io  o r  g rea ter  t l ra r r  4 .

The spec i f ied  address  p lus  the  to ta l  ie r rq th  o f  the  orea
,must  be  less  than log ica l  X 'E000 ' fo r  f  i l es  tha t  a re  be ing
shared or  fo r  f i l es  tha t  a re  be ing  used fo r  ex te rna l  bu f fe rs
(5704-SC2 on lv ) .

IBLKL-number specif ies the number clf  sectors in the index
buf fe r .  Th is  operand is  used on ly  w i th  indexed access
methods .  l f  th is  operand is  no t  spec i f  iec i .  one sec tor  i s
assumed.  For  indexed sequent ia l  access  methods  w i rh  bo th
input  and add,  the  spec i f ied  index  bu f fe r  s ize  app l ies  to
both  the  input  index  Lru f fe r  and the  add index  bu i fe r .  For
indexed random access methods, the specif ied br-rf fer size
app l ies  on ly  to  the  add index  bu f fe r .  Inc reas ing  t f re  s ize  o i
th is  index  bu f fe r  w i l l  inc rease the  e f f  i c iency  o{  p rocess ing
for  a  random f i le "

ADKEY-address specif ies the addresr; oi the leftmost bvte
o f  an  area  used to  save the  h ighes t  key  in  the  pr im i - .  index
and the  h ighes t  key  in  rhe  add index .  The area  a t  th is  dc l -
d ress  must  be  ec iua l  in  length  to  2  t i rnes  KL:y  i  fo r  each v r . ) l_
ume used by  the  f i le .  l  h is  operand is  requ i r r rJ  io r  t r , r ;exer l
add,  indexed random input  and add,  anc l  i r idexer l  r . . r r . i { i i - i rn
input ,  update ,  and add access  methoc is .  l t  i s  iqnored r t
spec i f  ied  w i th  o ther  access  methods .  The spec i f  iec t  adc l ress
p lus  the  to ta l  leng th  o f  the  area  must  be  less  than loorcar
X 'E000 ' fo r  f  i l es  tha t  a re  be ing  shared or  fo r  f i l es  rha t  a re
be ing  used fo r  ex te rna l  bu f fe rs  (5704-5C2 on lv ) .

EOVKaddress specif ies the address of the leftnrr: ist byte oi
an area used to save a key tf  i r-rrce end-cf-vol . lme is : ;pec-
i f i e d  ( b y  t h e  H I K E Y  p a r a m e t e r  o n  t h e  [ : l L E  O C L  . ; r ; , t e .

ment )  fo r  a  n ru l t i vo lume indexed ou tpu t  f  ; lu  " f  he  a i r ;a  a t
th is  address  must  be  equa l  in  length  tu  l , (  EY i - .  Th ;s  i , t re r .
and is  used on ly  when the  mul t i vo lu rne  rndex t .c j  ou t r r * i
access  method is  used and fo rce  end-o f . , ro iunre  w i i l  L re  L rser j" f  he  spec i f  ied  address  p lus  fhe  to ta l  lenEt l r  o1  ihe  area
must  be  less  than log ica i  X 'E000 ' fo r  f  i l es  th , . i t  a fe  i Je ing
shared or  fo r  f  i l es  tha t  a re  be i r rq  used fo r  ex t r , , rn ; r l  b r , r t fe rs
( 5 7 0 4 - 5 C 2  o n l v ) .

M a c r o  I n s t r u c t , o n  S : a r e m e r r l l  3 9
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SHR-Y/N,  appl icable to Program Number 5704-SC2 onlv,
a l lows the user  to speci fy  whether  or  not  f i le  shar ing is
permi t ted on the f  i le .  F i le  shar ing is  permi t tec l ,  when
possib le,  i f  th is  parameter  is  not  used,

EXTBUF-Y/N,  appl icable to Program Number 5704 SC2
only,  a l lows the user  to have external  buf fers.  l f  th is  para-
meter  is  not  used,  external  buf fer ing does not  occur .

Construct a Disk Get lnterface ($GETE)

The $GETD macro  ins t ruc t ion  genera tes  the  in te r face  need-
ed to  communica te  w i th  d isk  da ta  managemenr  when a
record  is  be ing  read f rom a  d isk  f i le .  To  use  rh is  macro
ins t ruc t ion ,  cons t ruc t  a  d isk  DTF fo r  the  f i le  and use the
$DTFO macro  ins t ruc t ion  to  es tab l i sh  the  o f fse ts  1or  tne
DTF.  You must  a lso  prov ide  the  labe ls  fo r  the  necessary
data  management  rou t ines  th rough EXI -R N s ta tements  in
your  p rograms.  The names o f  the  da ta  management  moc l -
u les  and the  func t ions  o f  the  modu les  are  shown in  F igure
11.  l f  you  w i l l  need to  use  the  da ta  in  reg is te r  2  a t  a  la te r
t ime,  you shou ld  save the  conten ts  o f  tha t  reg is te r  be fore
issu ing  the  $GETD macro  ins t ruc t ion .

The code genera ted  bV th is  macro  ins t ruc t ion  g ives  con-
t ro l  to  the  da ta  management  rou t ine ; the  rou t ine  cor r rp le tes
execution and returns control to the generated co<je. The
generated code tests the cornplet ion cocles returned bV data
management .

[ N a m e l  |  $ G E T D  I  l l A c - c o d e l  I
|  |  I  t e s a c c o a e t I

[ ,DTF-add ress ]  [ ,ERR-add ress ]
[ ,EOF-add ressJ  [ ,N  FR-add ress ]

[ , LSTV-add ress ]  [ ,NOKY-add ress ]

AC-code or EBAC-code specif ies the appropriate access
method for the f i le. The EBAC-cctde is for external buf,
fe r ing  and is  va l id  on ly  fo r  Program Number  5704 SC2.
One of these parameters mLtst be specif ied.

The codes that must be used for the AC-code and the
EBAC-code parameters are shown in Figure 11.
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DTF-address indicates the address of the leftmost byte of NOKY-address supplies the address in your program that is
the  DTF fo r  th is  f i le .  l f  th is  operand is  no t  spec i f ied ,  the  to  rece ive  cor i t ro l  under  e i ther  o f  the  fo l low ing  cond i t ions :
address  is  assumed to  be  in  reg is te r  2 .

o  The requested  key  is  too  low fo r  the  cur ren t  vo lume

when process ing  an  indexed random o f f l ine  mul t i vo lume
ERRaddress supplies the address in your program where f i le.
cont ro l  i s  passed i f  the  cont ro l led  cance l  op t ion  is  taken in
response to  a  permanent  l /O er ro r .  l f  th is  operand is  omi t -  o  The requested  key  is  too  h igh  fo r  any  vo lume when
ted ,  no  code is  genera ted  to  check  fo r  the  cont ro l led  cance l  p rocess ing  an  indexed random on l ine  mul t i vo lume f i le .
comple t lon  code.

This operand is not used with other access methods.

EOF-address specif ies the address in your program that
receives control when the end-of-f i le is detected. l f  this Construct a Disk put lnterface ($pUTD)
operand is  no t  supp l ied ,  no  code is  genera ted  to  check  fo r
the  end-o f - f i le  cond i t ion .  You must  no t  use  th is  operand The $pUTD macro  ins t ruc t ion  genera tes  the  in te r face  need-
with random or direct access methods' ed to communicate with disk data management when put-

t ing  a  record  to  d isk  o r  updat ing  a  p rev ious ly  re t r ieved
Note :  l I  ERR or  EOF addresses  are  no t  spec i f ieo ,  you  record .  you  must  p rov ide  a  DTF fo r  the  f i le  and use the
shou ld  check  the  re tu rn  code in  your  p rogram to  de termine $DTFO macro  ins t ruc t ion  to  es tab l i sh  the  o f fse ts  in  tne
the  ou tcome o f  the  opera t ion .  DTF.  You must  a lso  prov ide ,  th rough EXTRN s ta tements

in  your  p rogram,  the  labe ls  o f  the  d isk  da ta  management
modules necessary to perform the output operation (see

NRF-address  must  be  used on ly  fo r  random and d i rec t  F igure  11) .  l f  you  w i l l  need to  use  the  da ta  in  reg is te r  2  a t
access methods. l t  specif ies the address in your program a later t ime, you should save the contents of that register
tha t  i s  to  rece ive  cont ro l  when a  no- record- found cond i t ion  be fore  issu ing  the  $pUTD macro  ins t ruc t ion .
occu rs.

LSTV-address is used when processing a random, off l ine,
mul t i vo lume f i le .  Th is  operand supp l ies  the  address  in  your
program which receives control when the requested key is
too  h igh  fo r  the  f  ina l  vo lume in  a  mul t i vo lume f i le .

Macro  l ns t r uc t i on  S ta temen ts  41
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CGM

I R M
I R U
I R U A
I R U M

I S
ISA
I S A M
ISB I\4

i S L
I S M
t su
I S U  L

I S U M
ISUA
I S L M
I S U B

ISC
ISCM
I S U C
I S U D

CA5
CAM5
CG5
CGIVIS

co5
COM5
n t  t 6

C U M 5

D G 5
DGA5
D G A M S
D G M S

D O 5
DOA5
DOAM5
DOM5

D U 5
D U A 5
D U A M 5
DUIVIs

lA5
I A M 5
to5
t o M 5

r R 5
I R A 5
I R A M 5
I R  B M 5

I R M 5
I I JR  5
IR  UA5
I R U M 5

rs5
ISAS
ISAM5

I S M B 5

ISL5

I S M 5
ISU5
ISU L5

ISUM5
ISUA5
I S  L M 5
I S U 8 5

ISC5
ISCIVI5
ISUCS
ISU D5

S$CSOP

$$csoM
$$CS I  P

$$cs i  M

SSC I 'OP

S$CF ()  M

S $ C F I P
SSCi:  IM

$ $ C F O P
$$CF0M
$$CF  UP

$$CF U N,4

S$D F  I t )

$ $ D F i B
$$D F  t r

$ $ D F  I M

$$D F U L')

$$D F Ui ]

$$DFLJT
$ $ D F U M

$$DFUt )
SSII F Uts

$$DFUI '
SSD F U I\4

s$i r -AD
$$tFAf\ .4
S S I F U T
$$ rF ri r.4

$ $ i . i t P
S $  I G A  D
$$  lGA l l
s$rGBtu]

$ $ t c i t M
$s t(l l.l P

$s t(:, ti A

$ $ t i , i J M

$$ | r'l ll''
i i$  r i iAt . ;

9$ lHA,\ ,4
S$ IH ts fu1

S S I H I L
l ; $ l sH l ! \ 4

$ S t t i U P
S $ I H I J L .

S $ I H L J M
$s r f l L iA
s$ ilJ tiJ

$ $ I H U I ]

S $  i H  I C
SS tt-l i t)

$si i i - rucl
$ $ r i { u i l

nn

coM
CU
C U M

D G
D G A
D G A M
D G M

DO
DOA
DOAM
D O M

D U
D U A
D U A M
D U M

I A
I A M
t o
toM

I R
I R A
I R A M
I R B M

$$csoP
$$CSOM
$$CSUP
$SCSUM

$$t l  A tD
$ S D A I B
$SDA IT

$ $ D A I M

$$DAUD
$$DAUB

$$DAUT
$$DAUM

$SDAUD
$St ]AUB
$$DAUT
$$DAUM

$sroAD
$ s l o A M
$$ rour
$$rouM
J i l x r r

$srRAr l
$$ rFr AM
$ $ I R B M

$ $  ! H  l M

$$r r i uP
$$ IF] UA
$ S l R t J M

$$ ls  l i '
$$ rsA r i
$ $ I S A M
$ S I S B M

. S S r S r L
$$ lS llvl
$S ISU P
$$ISU L

S$ISUM
$$ ISUA
$ $ r s r B
s $ r J U t

$$ rs  rc
b b t > t L J

$ $ I S U C
$ $ I S U D

Consecut ive  Add

C o r ) s c c u t i v e  A d d  M u l t i v o l u m e

C o n s e c u t i v e  G e t

C o n s e c u t i v e  G e t  M V F

C o n s e c u t i v e  O u t p u t

C o n s e c u t i v e  O u t p u t  M V F

[ )onsecut rve  Update

C o n s e c u i i v e  U p d a t e  M V F

Drrec t  Gr r t

D i r e c t  G e t  i B i n a r y  K e y s )

D i r t ; c l  G e t  ( B i n a r l , K e y s )  M V F

i ) r r e c t  G e t  M V F

[ ) i r r ] c t  O u t p u t

D r r 0 c t  O u t p u t  ( B i n a r y  K e y s )

D i r e c L  O u t p u t  ( B i n a r y  K e y s )  M V F

L i r r , r c t  O u t p u t  M V F

Di r t - .c t  Update

D r r e c t  U p d a t e  ( B i n a r y  K e y s )

[ - i r r e c t  U p d a t e  ( B r n a r y  K e y s )  M V F

l ) ; r 1 . r  U p d a t e  M V F

lndr :xe-d  Add

l r tdexed Add IV IVF

l ' r c i e x e d  O u t p u t

l n d e : < r : d  O u t p u t  M V F

i n d e x r : d  R a n d o m  l n p u t

l f r ( l { rx . rd  Random Add

l r r l u r e d  R a n d o m  A d d  M V f

I n d o x e d  R a n d o m  U p d a t e  &  A d d  M V F

l n d e x e d  R a n d o m  I n p u t  M V F

l r rdexed Randorn  Update

i n r l e x e d  R a n d o m  U p d a t e  &  A d d

i n r l e x e r l  R a n d o r n  U p d a t e  M V F

i n ( l i . x e d  S e q u e n t i a l  I n p u t

i  r r r l t r r : c j  Ser luent ia l  Add

i r ; r l e x e d  S e q u e n t i a l  A d d  M V F

l ; r r l r : x e d  S r : q u e  n l r a l  U p d a t e  &  A d d  M V F

i .  i l t  r e d  S e c l u e n t i a l  I n p u t  W i t h i n  L i m i t s

i i ' r l r : x t : c i  S c q u e r r t i a l  I n p u t  M V F

i r , r l ' , x ( - ,d  Sequent ia l  Updat r :

l r r j . a g l i  S e q u e n t r a i  U p d a t e  W i t h i n  L i m i t s

l r r r j e x e d  S e q u e n t i a l  U f : t l a t e  M V F

i r r r J e x e d  S e q u e n t i a l  U p d a t e  &  A d d

l r r c i r x l d  S e r l u e n t i a l  I n p u t  W i t h i n  L i m i t s  l \ / V F

! n r l i : x e d  S e q u e n t i a l  U p d a t e  W i t h i n  L i m i t s  M V F

i , r r l r : x i : d  s e r l u e n t i a l  I n p u t  w i t h i n  c h a n g e a b l e  L i m i t s

l r r r J c x e d  S e c l u e r n t i a l  I n p u t  W i t h i n  C h a n g e a b l e  L i m i t s  M V F

i r ) i i e x e c ,  S e q u e n t i a l  U p d a t e  W i t h i n  C h a n g e a b l e  L i m i t s

l r r d e x e d  S e c l u e n t i a l  L l p c l a t e  W i t h i n  C h a n q e a b l e  L i m i t s  M V F

Figure  11  (Par t  1  o f  2 i .  D isk  [ )a ta  Management  Modu les  yv i thout  Ex ter r ra l  Bu l fe r inq
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$ G E T D $PUTD AC-code

5444 I 5445
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System Module
5444 | 5445 Access Method
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I R A
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I S
ISA
ISAM
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ISU
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ISUM
ISUA
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ISUB
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ISCM
I S U C
I S U D
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CAMS
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C U 5
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D G 5
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D G A M 5
DG IVIs
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D O A M 5
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D U 5
DUAS
D U A M 5
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rA5
I A M 5
t o 5
r o M 5

t R 5
I R A 5
I R A M 5
I R B M 5

tR tvl5
I U R 5
I R U A 5
I R U M 5

ts5
ISA5
ISAM5
I S M B 5

I S L 5
tsM5
ISU5
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I S U M 5
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ISUB5
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ISUC5
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$$wsoP | $$wFoP
$$wsoM i $$vrFOM
$$wsrP i  $$wr re
$$\rJStr \ ,1  

l$$wFtM
$$wsoP |  $$wFoP
$$wsoM | $$wFoM
$$"^ ' /SUP I$$WFUP
s$v\su\,1 

isswruna
$ $ Y A r D  |  $ $ Y r , t D
$ $ Y A r B  |  $ $ Y F t B
$$YArr  |  $$YF t r
s $ Y A r M  

|  
$ $ Y F  t M

$ $ Y A U D  |  $ $ Y F U D
$ $ Y A U B  |  $ $ Y F U B
$$YAUr  |  $$YFUr
$ $ Y A U M  I  $ $ Y F U M

$$YAUD
$SYAUB
$$YAi-JT
$$YAUM

$$XOAD
S$XOAM
SSXOUT
$$xo{-JM

$ $ X R  I P
S $ X R A D

$SXI]  AM

$ $ X R B M

$SXI ]  IM
$ S X R  U P

$$XR UA

$$XR UM

$sxs I P
$SXSAD
$SXSAM

$SXSBM

$$XS I  L

$SXS I  M

$SXSUP
$SXSU L

$ S X S U M
$SXSUA
$SXS I  B

$$XSIJB

$SXSIC
$ S X S I D
$$XSUC
SSXSUD

$ $ Y F U D
$$YF UB
o l Y F U l

$ $ Y F  U M

S $ X F A D
$ $ X F A M
) s A r u t
$ $ X F  U M

$$XG IP

$$XGAD
$$XGAIVI
$$XGBM

$ $ X G  I M

$$XG UP

$$XG UA

$$XG U M

$$X  H  IP
$$X  HAD

$SX HAM

$$X  HBM

$ $ X H I L
$$XSH IM

$$X H UP

$ S X H U L

$$X H UM

$$xl-JLiA
$ $ X H I B
$ $ X H U B

$$X H IC
$ $ X H I D

$ $ X H U C
$sx H r.rD

Consecut ive Add
Consecu t  i ve  Add  Mu l t i vo l un re
Consecut ive Get
Corrsecut ive Get MVF

Consecu t i ve  Ou tpu t
Consecuttve Output  IMVF
Consecut ive Update

Consecut ive Update MVF

D i rec t  Ge t
D i rec t  Ge t  (B ina ry  Keys )
D i rec t  Ge t  (B ina ry  KeVs )  MVF
D i rec t  Ge t  MVF

D i rec t  Ou tpu t
D i rec t  Ou tpu t  (B ina ry  Keys )
D i rec t  Ou tpu t  (B ina ry  Keys )  MVF
D i rec t  Ou tpu t  MVF

Direct  Update
D i rec t  Upda te  {B ina ry  Keys )
D i rec t  Upc la te  {B ina ry  Keys )  MVF
Drrect  Update MVF

Indexed  Add
i r t dexed  Add  MVF
Indexed  Ou tpu t
l ndexed  Ou tpu t  MVF

Indexed  Random l npu t
I ndexed  Random Adc i
I ndexed  Random Add  MVF
Indexed Random Update & Add IVIVF

Indexed  Random i npu t  MVF
Indexed  Random Upda te
Indexed  Random Upda te  &  Add
lndexed  Random Upc la te  MVF

Indexed  Sequen t i a l  I npu t
I ndexed  Sequen t i a l  Add
Indexed  Sequen t i a l  Add  MVF
Indexed  Sequen t i a l  Upda te  &  Add  MVF

Indexed  Sequen t i a l  I npu t  W i t h i n  L im i t s
I ndexed  Sequen t i a l  I npu t  MVF
Indexed  Sequen t i a i  Upda te
l ndexed  Sequen t i a l  Upda te  W i th i n  L im i t s

I r r dexed  Sequen t i a l  Upda te  MVF
Indexed  Sequen t i a l  Upda te  &  Add
Indexed  Sequen t i a l  I npu t  W i t h i n  L im i t s  MVF
lndex rd  Sequen t i a l  Upda t r :  Wr th i n  L im i t s  MVF :

l ndexec l  Sequcn t i a l  I npu t  W i t h i n  Changeab le  L im i r s
I ndexed  Sequen t i a l  I npu t  W i t h i n  Changeab le  L im i t s  f i l VF
l r r c l exed  Sequen t i a l  Upda te  Wr th tn  Changeab le  L i r n i t s
l r ic lexecl  Seouent ia l  Update i ' \ i  i th in Changeable Limi ts MVF

Figure 11 lPart  2 of  2) .  Disk Data Management Modules With External  Buf fer ing (5704-SC2 only l
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The code generated by this macro instruct ion gives control

to  the  da ta  management  rou t ine ;  the  rou t ine  comple tes
execution and returns control to the generated code. Com-
plet ion codes are tested and control is returned to Vour
program.

The fo rmat  o f  the  $PUTD macro  ins t ruc t ion  is :

AC+ode or EBAC-code specif ies the appropriate access
method for the f i le. The EBAC-code is for external buf-
fe r ing  and is  va l id  on ly  fo r  Program Number  5704.SC2.
One o f  these parameters  must  be  spec i f ied .

The codes that must be used for the AC-code and the

EBAC-code parameters  a re  shown in  F iqure  1  1 .

DTF-address specif ies the address of the DTF associated

wi th  th is  f i le .  l f  th is  operand is  no t  spec i f ied ,  the  address

is  assumed to  be  in  reg is te r  2 .

ERR-address supplies the address in your program where

cont ro l  i s  passed i f  the  cont ro l led  cance l  op t ion  is  taken in

response to  a  permanent  l /O er ro r .  l f  th is  operand is  omi t -

ted ,  no  code is  genera ted  to  check  fo r  the  cont ro l led  cance l

comple t ion  code.

EOX-address supplies the address in your program that is to

rece ive  cont ro l  when an  end o f  ex ten t  i s  reached dur ing  the

opera t ion .  Th is  operand is  en tered  on ly  when c rea t ing  a

consecut ive  or  indexed f i le  o r  when records  are  to  be  added

to  the  f i le .

DUP-address provides the address in your program that is to

rece ive  cont ro l  when an  a t tempt  to  add a  dup l i ca te  record

has  occur red .  Th is  operand is  used on ly  w i th  an  add access

method.

[ N a m e l  |  $ P U r D  I  l t A c { o d e ]  t
|  |  i l e e n c c o a e l \

[ ,DTF-add ress ]  [ ,ERR-add ress ]
[ .EOX -add ress ]  [ ,DUP-add ress ]
[ ,SERR-add ress ]  [ ,KERR-add ress ]
t ,UPD-Y /N l  [ , LSTV-add ress ]
[ ,NOKY-add ress ]  [ ,HKER-add ress ]

44



SERRaddress is the address in your program where control
i s  passed in  the  event  o f  a  sequence er ro r  wh i le  load ing  an
indexed f i le .

KERR-address specif ies the address of Vour routine to be
ca l led  when an  a t tempt  has  been made to  update  a  recoro
in  an  indexed f  i le  and the  a t tempt  wou ld  des t roy  the
record keV.

UPD-Y/N indicates whether an update is to be performed.
l f  th is  operand is  no t  en tered ,  N (no)  i s  assumed.

LSTV-address specif ies the address in your program that
receives control when a requested key is too high for the
las t  spec i f ied  vo lume.  Th is  operand is  used on lv  when
process ing  an  indexed,  random,  o f f l ine ,  mu l t i vo lume f  i le .

NOKY-address supplies the address in your program that is
to  rece ive  cont ro l  under  e i ther  o f  the  fo l low inq  cond i t ions :

o  The requested  key  is  too  low fo r  the  cur ren t  vo lume
when process ing  an  indexed,  random,  o f f l ine .  mu l t i -
v o l u m e  f i l e .

.  The requested  key  is  too  h igh  fo r  any  vo lume when
process ing  an  indexed random on l ine  mul t i vo lume f i le .

This operand is not used with other access methoos.

HKER-address specif ies the address in your program that is
to receive control when an indexed sequential add mult i-
volume is attempted and the requested key is higher than
any key  present ly  in  the  f i le ,  bu t  lower  than the  h ighes t
permiss ib le  key .

lnput/Output Block for Disk ($IOBD)

This macro instruct ion generates a disk input/output block
( lOB)  fo r  use  by  the  d isk  input /ou tpu t  superv isor .  A  30-
byte IOB is generated tor 5444,5445, and 3340 disk
dev ices .  For  a  de ta i led  descr ip t ion  o f  the  d isk  lOB,  see
Appendix C: Disk lnput/Output Block.

The fo rmat  o f  the  $ IOBD macro  ins t ruc t ion  is :

[Namel |  $roBD I lDtsK-94441s445l334o] [ ,cyL-number]
[ .SCTR-number ]  [ ,H  EAD-number ]

[ ,NUM-number ]  [ .BUFF 'add ress ]
[ ,O -number ]  [ ,ERREC- lOS /USER I
t . LOG-Y /N1  [ ,VER Y /N ]  [ ,CHN 'add ress ]

Pase of  GC2 1 -7608,2

l ssued  28  March  1980
B y  T N  L :  c N 2 1 - 5 7 0 0

DISK 5444/5445/3340 specif ies whether the disk device
be ing  used is  the  5444 D isk  S torage Dr ive  Mode l  1 ,5445
Disk  Storage,  o r  the  3340 D i rec t  Access  Storage Fac i l i t y .  l f
a  dev ice  is  no t  spec i f  ied ,5444 D isk  S torage Dr ive  Mode l  1
is  assumed.

CYCL-number  ind ica tes  the  beg inn ing  cy l inder  to  be
accessed.  You can spec i fy  the  cy l inder  by  a  dec ima l  num-
b e r  ( 0 - 1 9 9 )  o r  a  h e x a d e c i m a l  n u m b e r  ( X ' 0 0 ' X ' C 7 ' ) .  l f  t h i s
operand is  no t  en tered ,  X 'FF '  i s  assumed.  You must  then
inser t  the  cor rec t  number  in to  the  IOB before  per fo rming
the  input /ou tpu t  opera t ion .  Th is  can be  done th rouqh the
macro  used to  in i t ia te  the  l lO  opera t ion .

SCTR-number specif ies the f irst sector to be accessed. The
number  spec i f ied  must  be  a  dec ima l  f rom 1  th rough 48  fo r
the  5444 d isk  d r ive ,  f rom i  th rough 20  fo r  the  5445 d isk
s torage,  o r  f rom 1  to  48  fo r  the  3340 d isk  d r ive .  l f  th is
operand is  no t  en tered  ,  X 'FF '  i s  assumed.  You must  then
inser t  the  cor rec t  number  be fore  per fo rming  the  input /
ou tpu t  opera t ion .  You can spec i fy  the  sec tor  th rough the
$ R D D  a n d  $ W R T D  m a c r o  i n s t r u c t i o n s .

HEAD-number is specif ied only for the 5445 or 3340 disk
s torage dr ives .  l t  spec i f  ies  the  head to  be  used w i th  the
cy l inder  and sec tor  when an  l /O opera t ion  is  per fo rmed.
The number  spec i f ied  may be  dec ima l  (0 - ' l  9 )  o r  hexa-
d e c i m a l  ( X ' 0 0 ' - X ' 1 3 ' )  l f  t h i s  o p e r a n d  i s  o m i t t e d ,  X ' F F '
i s  assumed and the  va lue  must  be  updated  when the  l iO
opera t ion  is  per fo rmed.

NUM-number specif ies the number of sectors used. You
may spec i fy  the  number  in  e i ther  dec ima l  o r  hexadec imal
fo rm.  l f  th is  operand is  no t  en tered ,  one sec tor  i s  assumed.

BUFF-address is the address of the leftmost byte of your
d a t a  a r e a .  l f  t h i s  o p e r a n d  i s  o m i t t e d ,  X ' F F F F '  i s  a s s u m e d ,
and you must  update  the  IOB before  per fo rming  the  input /
ou tpu t  opera t ton .

Q-number specif ies the drive on which the record is located.
' Y o u  

m a y  s p e c i f y  t h e  d i s k  d r i v e  a l o n e  F 1 ,  R 1 ,  F 2 ,  R 2 ,  D 1 ,
D2,  D3/D31,  D32,  D33,  D34,  D4/D41,  D42,  D43,  and D44,
or  you may spec i fy  the  hexadec imal  O-code in  the  fo rm
O-X 'nn ' ,  where  nn  is  a  va l id  hexadec imal  O-code.  The
va l id  O-codes are  shown in  F igure  12 .  l f  you  spec i fy
on ly  the  d isk  d r ive ,  you  must  se t  the  reacr /wr i te  b i ts  ( the

las t  four  b i ts  o f  the  Ocode)  be fore  you can per fo rm

the l /O opera t ion .  Th is  can be  done th rough the  $RDD
or  $WRTD macro  ins t ruc t ions .

N o t e :  D 3 1 .  D 3 2 ,  D 3 3 ,  D 3 4 , D 4 1 , D 4 2 , D 4 3 ,  a n d  D 4 4
are  fo r  5704-SC2 on ly .

Macro Instruct ion Statements
D i sk  Dev i ce  Suppo r t
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Opera t ion

O-Byte  Set t inq  (Hex)
Dr ive  1 Dr ive  2 Drive 3 Dr i ve  4

5444 Removab le  D isk

C o n t r o l AO BO
R e a d A 1 B 1
Wr i t e A 2 B 2
Scan A3 B 3

5444 Fixed Disk

Cont ro l A8 B8
B e a d Ag B9
Wr i t e AA BA
Scan N D B B

5445 Disk

Cont ro l CO CB D O D B
Read C 1 C 9 D 1 D 9
W r i t e C2 CA D2 D A
Scan C3 C B D 3 D B

Figure 12. O-Byte Hexadecimal Sett ingsr

ERREC IOS/USFF ind ica tes  whether  the  input /ou tpu t
s u p e r v i s o r  i s  t o  h a n d l e  e r r o r  r e c o v e r y .  l f  y o u  s p e c i f  y  l O S ,
the  superv isor  hand les  er ro r  recovery  and re t r ies  the  opera-
t i o n  w h e n  e r r o r s  o c c u r .  l f  y o u  s p e c i f y  U S E R ,  t h e  s u p e r v l s o r
does  no t  re t ry  the  opera t ion  and re tu rns  cont ro l  to  you.  l f
t h i s  o p e r a n d  i s  n o t  s p e c i f i e d ,  I O S  i s  a s s u m e d .

LOG Y/N ind ica tes  whether  the  l /O superv isor  i s  to  log
e r r o r s  t h a t  o c c u r  d u r i n g  t h e  o p e r a t i o n .  l f  y o u  s p e c i f y  y
(yes) ,  e r ro r  cond i t ions  are  logged on  the  sVstem pack .  Th is
in fo rmat ion  is  used by  lB lV l  cus tomer  e r rg ineers .  l r l  (no1
i n d i c a t e s  n o  l o g g i n g  i s  t o  b e  d o n e  f o r  t h i s  l O B .  l f  t h i s  o p e r _
and is  no t  en tered ,  Y  is  assumed.

VER-Y/N is  used fo r  ou tpu t  opera t ions .  Y  (yes)  i r rd ica tes
t h e  w r i t t e n  d a t a  s h o u l c i  b e  v e r i f i e d ; N  ( n o )  i n d i c a t e s  i t
s h o u l d  n o t .  l f  t h i s  o p e r a n d  i s  o m i t t e d ,  Y  i s  a s s u m e d .

CHN-address specif ies the address of thr: leftmost byte of
t h e  n e x t  I O B  f o r  t h e  o p e r a t i o n  i f  m o r e  t h a n  o n e  I O B  i s
req  u  i  red .

-  
F i gu re  12  app l i es  on l y  t o57O4-5C1 .  Fo r  5704 -SC2 ,  you  can
spec i f y  on l y  t he  d i sk  d r i ve  (F1 ,  R1 ,  e t c . )  w i r h  t he  O  pa ramere r .
and  read /w r i i e  b i t s  a re  se t  w i t h  gF l  DD  o r  gWRTD.

lnput/Output Block Offsets ($ lO E D )

Th is  macro  ins t ruc t ion  generares  equates  to  es tab l i sh  labe ls
fo r  the  d isk  lOBs.  These labe ls  a re  o f fse ts  f rom the  beg in-
n i n g  o f  t h e  I O B  a n d  a r e  u s e d  a s  d i s p l a c e m e n t s  f r o m  t h e  b e -
g inn ing  o f  the  IOB when you w ish  to  i -e fe r  to  one o f  the
f ie lds .  The labe ls  genera ted  by  th is  macro  ins t ruc t ron  are
g iven w i th  the  f  ie lds  o f  the  IOB in  Append ix  C.  D isk
lnput /Outpu t  B lock .  f  o  avo id  dup l i ca te  labe ls ,  you  shou ld
use th is  macro  ins t ruc t ion  on ly  once in  a  p rogram.

T h e  f o r m a t  o f  t h e  g I O E D  m a c r o  i n s t r u c t i o n  i s :

$ I O E D

Read from Disk (gRDD)

Th is  macro  ins t ruc t ion  genera tes  an  in te r face  to  the  d isk
input /ou tpu t  superv isor  tha t  i s  to  read f ronr  t l re  d isk  dev ice
W h e n  u s i n g  t h i s  m a c r o  i n s t r u c l i o n ,  y o u  m u s t :

o  P r o v i d e  a n  I O B  a n d  u s e  t h e  $ I O E D  m a c r o  i n s t r u c t r o r r
t o  e s t a b l i s h  t h e  o f f s e t s  i n  t h e  l O B .

o  W a i t  f o r  t h e  c o m p l e t i o n  o f  t h e  i n p u t  o p e r a t i o n  ( u s i n g
$ W A I T ) .

o  Check  fo r  end o f  ex ten t  when the  record  is  rece ived
c o m p l e t i o n  c o d e  o f  X ' 7 0 '  ( $ C p E O X )  a t  $ D F C M p  i n  t h e
D T F .

l f  bo th  read ing  and wr i t ing  fo r  a  p rogram are  to  De per -
f o r m e d  u s r n g  a  s i n g l e  l O B ,  t h e  b i t s  o f  t h e  O - b y t e  a r e  a t t e r e d
to  ind ica te  a r - r  inva l id  opera t ion .  In  th is  case,  you must  se t
o f f  the  b i ts  o f  the  O-by te  fo r  a l l  bu t  the  f i rs t  reac l  (o r  wr i te )
o p e r a t i o n  i n  t h e  p r o q r a m .

l f  y o u  w i l l  n e e d  t o  u s e  t h e  d a t a  i n  r e g i s t e r  1  a t  a  l a t e r  t i m e ,
y o u  s h o u l d  s a v e  t h e  c o n t e n t s  o f  t h a t  r e g i s t e r  b e f o r e  i s s u i n g
t l r e  S R D D  m a c r o  i n s l r u c t i o n .

T h e  f o r n r a t  ' - r i  t h e  $ R D D  m a c r o  i n s t r u c t i o n  i s :

lName l  I  $ t lDD  I  IOB-add ress ,CS-add ress ,NSECT-number

[ ,D ls K-544415 44513340]
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IOB-address provides the address of the leftmost byte of
t h e  I O B  w h i c h  y o u  c r e a t e d  t h r o u g h  y o u r  g I O B D  m a c r o
Ins t ruc t ion .  The labe l  p rov ided must  be  the  same as  the
n a m e  s p e c i f i e d  o n  y o u r  $ I O B D  m a c r o  i n s t r u c t i o r r .

CS-address is the address of the r ightmost byte of the main
s torage area  conta in ing  the  d isk  cy l inder /sec tor  address  o f
the  area  you want  to  read.  The cy l inder /sec tor  address  fo r
use  w i th  rhe  5444 is  a  two-by te ,  hexadec imal  number .  The
f i rs t  by te  spec i f ies  the  cy l inder ;  the  second spec i f ies  the
sector. For use with the 5445, or 3340, a three-byte hexa_
dec imal  d isk  address  is  p rov ided t l r rough th is  en t ry .  The
f i rs t  by te  spec i f ies  the  cy l inder ;  the  second,  the  head
number ;  the  th i rd ,  the  sec tor .

NSECT-nunber  ind ica tes  the  l rexadec imal  number  o f  sec tors .
m r n u s  o n e ,  t o  b e  r e a d  i n  t h i s  o p e r a t i o n .

DISK-5444/5445/3340 specif ies whether the operation is
on  a5444,  a5445,  o r  a  3340 d isk  d r ive .  l f  th is  operand is
omi t ted ,  5444 is  assumeo.

Write to Disk ($WRTD)

Th is  macro  ins t ruc t ion  genera tes  an  in te r face  to  the  d isk
input /ou tpu t  superv isor  needed to  wr i te  records  to  d isk .
W h e r r  y o u  u s e  t h i s  m a c r o  i n s t r . u c t i o n ,  y o u  m u s t :

.  P r o v i d e  a n  l O B ,  a n d  u s e  t h e  $ I O E D  m a c r o  i n s t r u c t r o n  t o
es tab l  i sh  the  o f fse ts  in  the  lOB.

o  W a i t  f o r  t h e  c o m p l e t i o n  o f  t h e  o u t p u t  o p e r a t i o n  ( u s i n g
$ W A I T ) .

l f  bo th  read ing  and wr i t ing  fo r  a  p rogram are  to  be
p e r f o r m e d  u s i n g  a  s i n g l e  l O B ,  t h e  b i t s  o f  t h e  O - b y t e  a r e
a l t e r e d  t o  i n d i c a t e  a n  i n v a l i d  o p e r a t i o n .  I n  t h i s  c a s e ,  y o u
must  se t  o f f  the  b i ts  o f  the  O-by te  fo r  a l l  bu t  the  f i rs t  read
( o r  w r i t e )  o p e r a t i o n  i n  t h e  p r o g r a m .

l f  y o u  w i l l  n e e d  t o  u s e  t h e  d a l a  i n  r e g i s t e r  1  a t  a  l a t e r  t i m e ,
y o u  s h o u l d  s a v e  t h e  c o n t e n t s  o f  t h a t  r e g i s t e r  b e f o r e  i s s u i n g
t h e  m a c r o  i n s t r u c t i o n .

T h e  f o r m a t  o f  t h e  $ W R T D  m a c r o  i n s t r u c r i o n  i s :

INa rne l  I  SWRTDI  IOB-add ress ,CS-add ress ,NSECT-number

[ ,D l  sK-5444/5 445 I  3340]
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IOB-address  prov ides  the  address  o f  the  d isk  IOB fo r  th is
opera t ion .  The address  is  the  name spec i f ied  o i r  the  re la ted
$ I O B D  m a c r o  i n s t r u c t i o r r .

CS-address is the address of the r ightmost bVte of the main
s torage area  conta in ing  the  d isk  cy l inder /sec tor  address  o f
the  area  to  wh ich  you want  to  wr i te .  The cv l inder /sec tor
address  fo r  use  w i th  the  5444 is  a  two-by te  hexadec imal
number .  The f  i r s t  by te  spec i f  ies  the  cy l inder ;  the  second
specif ies the sector. For use with the 5445 or the 3340,
a  th ree-by te  hexadec imal  d isk  address  is  p rov ided th rough
th is  en t ry .  The f  i r s t  by te  spec i f  ies  the  cy l inder ;  the  second.
the  head number ;  the  th i rd ,  the  sec tor .

NSECT-number  spec i f ies  the  hexadec imal  number  o f  d isk
sec tors ,  mtnus  one,  to  be  wf l t ten .

DISK-5444/5445/3340 specif ies whether the operation is
on  a  5444,  a  5445,  o r  a  3340 d isk  d r ive .  l f  th is  operand is
omi t ted ,  5444 is  assumed.

Wait for Disk IOS Completion ($WAtT)

T h i s  m a c r o  i n s t r u c t i o n  i s  u s e d  w i t h  t h e  g R D D  a n d  $ W R T D
macro  ins t ruc t ions .  l t  genera tes  the  code tha t  a l lows you
t o  w a r t  f o r  c o m p l e t i o n  o f  t h e  d i s k  I O S  o p e r a t i o n .  Y o u  p r o -
v ide  the  labe l  o f  the  assoc ia ted  IOB and an  address  ro  recerve
c o n t r o l  i n  t h e  e v e n t  o f  a n  e r r o r .

l f  y o u  w i l l  n e e d  t o  u s e  t h e  d a t a  i n  r e g i s t e r  1  a t  a  l a t e r  t i m e ,
you shou ld  save the  conten ts  o f  tha t  reg is te r  be fore  issu ing
t h e  $ W A I T  m a c r o  i n s t r u c t i o n .

The fo rmat  o f  the  $WAIT macro  ins t ruc t ion  is :

I N a r n " l l  S W A I I  I  l l O B - l a b e l l  , F R R - a d r l r p s s '

IOB- labe l  i s  the  name ass igned to  the  IOB in  the  g IOBD

m a c r o  i n s t r u c t i o n .  T h i s  s a m e  I O B  m u s t  h a v e  p r e v i o u s l y
b e e n  s p e c i f  i e d  i n  e i t h e r  a  $ R D D  o r  $ W R T D  m a c r o  i n s t r u c -
t ion .  l f  th is  operand is  no t  en tered ,  the  address  is  assumed
to  be  in  reg is t€ r  ' l  .

ERR-address  spec i f  ies  the  address  o f  the  rou t ine  rn  your
p r o g r a m  t h a t  h a n d l e s  e r r o r s  d e t e c t e d  i n  t h e  o p e r a t i o n .  l f
t h i s  o p e r a n d  i s  n o t  e n t e r e d ,  n o  e r r o r  c h e c k i n g  i s  p e r f o r m e d ,
and you shou ld  check  the  re tu rn  code in  your  p rogram to
determine the  ou tcome o f  the  opera t ion .

Macro I  nstruct ion Statements
D i sk  Dev i ce  Suppo r t
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3741 Device Support

Th is  sec t ion  descr ibes  the  macro  ins t ruc t ions  thar  suppor t
the  d i rec t l y  a t tached 3741 Data  Sta t ion  Mode l  1  o r  2  o r
Programmable  Work  Sta t ion  Mode l  3  o r  4 .  The fo l low ino
func t ions  are  prov ided:

o  Bu i ld  a  p re-open DTF and ass ign  i t s  o f fse ts .

Bu i ld  the  in te r face  requ i red  to  read input  records  f rom
the 3741 dev ice  v ia  a  GET.

Bu i ld  the  in te r f  ace  requ i red  to  wr i te  ou tpu t  records  to
the  3741 dev ice  v ia  a  PUT.

The DTFs prov ide  in fo rmat ion  to  the  da ta  managemenr
rou t ines  tha t  per fo rm the  input /ou tpu t  opera t ions .  The
interfaces to these operations are provided through the
3741 macro  ins t ruc t ions .

Define the File for 3741 ($DTFK)

The DTF prov ides  in fo rmat ion  needed to  a l loca te ,  open,
and access  a  f i le  on  the  3741.  Th is  macro  genera tes  the
DTF fo r  th is  purpose.

The fo rmat  o f  the  $DTFK macro  ins t ruc t ion  is :

IName i  |  $DTFK  |  r uAME- t i t ename ,RECL-number , lO -add ress

t ,AC- -L /O l  [ ,RCAD-add ress ]  [ ,BUFNO- i / 2 ]
[ ,CHN-address]  [ ,UP-mask]

NAME-fi lename specif ies the name of the f i le. The name
must  be  e igh t  charac ters  o r  less  in  length .  Th is  operand
must  be  spec i f  ied .

RECL-number  spec i f ies  the  dec ima l  leng th  ( f rom 1  to  128)
o f  the  log ica l  record .  Th is  operand must  be  spec i f ied .

lO-address provides the address of the leftmost byte of an
area in  ma in  s to rage tha t  con ta ins  the  bu f fe rs  and the  lOB.
Th is  operand must  be  spec i f ied .  The amount  o f  s ro rage
must  be  the  record  length  p lus  26  t imes the  BUFNO.

AC- l /O spec i f  ies  whether  the  DTF is  input  o r  ou tpu t .  l f
th is  operand is  no t  spec i f ied ,  inpu t  i s  assumed.

RCAD-address specif ies the address of the leftmost byte
o f  the  log ica l  record .  l f  th is  operand is  no t  en tered ,
X ' F F F F ' i s  a s s u m e d .
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BUFNO-l /2 al lows you to specify either one or two buf-
fe rs .  l f  th is  operand is  omi t ted ,  one bu f fe r  i s  assumeo.

CHN-address indicates the address of the next DTF in the
cha in  o f  DTFs.  l f  there  is  no  DTF cha in ,  the  operand is
o m i t t e d  a n d  X ' F F F F ' i s  a s s u m e d .

UP-mask specif ies the mask to test the eight external
ind ica tors .  The code fo r  the  UP-mask must  be  spec i f ied
as  8  b inary  b i ts .  For  example ,  to  tes t  b i ts  0 ,  3 ,  5 ,  and 7 ,
y o u  w o u l d  e n t e r  U P - l 0 0 1 0 1 0 1 .  T h e  U P - m a s k  i s  c o m o a r e o
to  the  ex terna l  ind ica tors  se t  on  bV the  SWITCH s ta tement
fo r  cond i t iona l l y  open ing  f i les .  l f  the  b i ts  tha t  a re  on  in  the
UP-mask are  a lso  on  in  the  ex terna l  ind ica tors  se t  on  bv  the
SWITCH s ta tement ,  the  f i le  w i l l  be  opened.  l f  the  UP-mask
i s  a l l  z e r o e s  o r  n o t  u s e d ,  t h e  f i l e  w i l l b e  u n c o n d i t i o n a l l v
ooeneo.

/Vofe .  ln fo rmat ion  on  se t t ing  ex terna l  ind ica tors  (SWITCH
statement) can be found in the IBM System/3 Model lS
System Control Programming Reference Manual (Ior
Program Number  5704 SC1) .  GC21 -5017.  and tBM
System/3 Model l5 System Control programming Concepts
and Reference Manual (for Program Number 5704-SC2).
G  C 2  1  - 5 1  6 2 .

Construct 3741 Get lnterface ($GETK)

The $GETK macro  ins t ruc t ion  genera tes  the  in te r face  need-
ed to  communica te  w i th  the  3741 da ta  management  when a
record  is  be ing  read f rom the  3741 .  f  o  use  th is  macro
ins t ruc t ion ,  cons t ruc t  a  3741 DTF fo r  the  f  i l e  and use the
$DTFO macro  ins t ruc t ion  to  es tab l i sh  the  o f fse ts  fo r  the
DTF.  You must  a lso  prov ide  an  EXTRN s ta tement  w i th
the  labe l  $$CPIP to  use  th is  macro .  l f  you  w i l l  need to
use the  da ta  in  reg is te r  2  a t  a  la te r  t ime,  you shou ld  save
the  conten ts  o f  tha t  reg is te r  be fore  issu ing  the  $GETK
macro  ins t ruc t ion .

The code genera ted  by  th is  macro  ins t ruc t ion  g ives  cont ro l
to  the  da ta  management  rou t ine .  The da ta  management
rou t ine  comple tes  execut ion  and re tu rns  cont ro l  to  the
generated code.



The format of the $GETK macro instruction is:

tNamell  $Cerrcl eOf-aOOress [,DTF-address] [ ,ERR-addressl

EOF-address specifies the address in your program that
receives control when the end of f i le is detected. This
operand must be specified.

DTF-address indicates the address of the leftmost byte of
the DTF for this fi le. lf this operand is not specified, the
address is assumed to be in register 2.

ERR-address supplies the address in your progr.am where
control is passed if the controlled cancel option is taken in
response to a permanent l/O error. lf this operand is
omitted, no code is generated to check for the controlled
cancel completion code.

Construct 3741 Put lnterface ($pUTK)

The $PUTK macro instruction generates the interface needed
to put a record on the 3741. You must provide a DTF for
the f i le  and use the $DTFO macro inst ruct ion to establ ish
the offsets in the DTF. You must also provide an EXTRN
statement in your program with the label $$CpOp to use
th is  macro.  l f  you wi l l  need to use the data in  regis ter  2
at a later t ime, you should save the contents of that register
before issuing the $PUTK macro instruction.

The code generated by this macro instruction gives control
to the data management routine. The data management
routine completes execution and returns control to the
generated code.

The format of the $PUTK macro instruction is:

lNamell  $PUTK | [D-Ir-aodress] [ ,ERR-address]

DTF-address indicates the address of the leftmost byte of
the  DTF fo r  th is  f i le .  l f  th is  operand is  no t  spec i f ied ,  the
address is assumed to be in register 2.

ERB-address supplies the address in your program where
control is passed i f  the control led cancel option is taken in
response to a permanent l /O error. l f  this operand is
omitted, no code is generated to check for the control led
cancel completion code.

Tape Device Support

Th is  sec t ion  descr ibes  the  macro  ins t ruc t ions  tha t  suppor t
the  IBM 341013411 Magnet ic  Tape Subsys tem.  The fo l low.
ing  func t ions  are  prov ided:

o  Bu i ld  a  p re-open DTF fo r  tape and ass ign  t ts  o f  f se ts .

o  Bu i ld  the  in te r faces  requ i red  to  read input  records  f rom
a tape dev ice  v ia  a  ge t  o r  a  read.

o  Bu i ld  the  in te r faces  requ i red  to  wr i te  ou tpu t  records  to
a  tape dev ice  v ia  a  pu t  o r  a  wr i te .

o  Bu i ld  the  in te r face  requ i red  to  i ssue tape cont ro l
commands.

o  Wai t  fo r  comple t ion  o f  read,  wr i te ,  o r  tape cont ro l
opera t ions .

The tape DTFs prov ide  in fo rmat ion  to  the  tape da ta  man-
agement  rou t ines  tha t  per fo rm the  input /ou tpu t  opera t ions .
These opera t ions  are  prov ided th rough the  tape suppor t
macro  ins t ruc t ions .

Define the File for Tape ($DTFT)

The DTF prov ides  in fo rmat ion  needed to  a l loca te  and open
a tape dev ice .  Th is  macro  ins t ruc t ion  genera tes  the  code
that bui lds the tape DTF. See Appendix B: Def ine the
File Control Blocks for a descript ion of the pre-open and
post -open DTFs.

The fo rmat  o f  the  $DTFT macro  ins t ruc t ion  is :

IName l  |  $DTFT  I  NAME- f i l ename , tO -add ress ,BLKL -number ,
RECL-number  [ ,UP-mask ]  [ .AC- tN /OUT ]
[ ,CHN-add ress ]  LBASIC-Y iN  J
I ,RCAD-add ress l  t ,MODE-6CATE/MOVEI
[ , M B U F F - Y / N  ]  [ . R E C F M - c o d e ]
[ , L l O A - n u m b e r ]  t , S P A N - Y / N l  t . C O D E - A / E l
[ ,OSET-B /number ]  [ ,END code ]  [ .MVF-Y /N ]

NAME-fi lename is a required operand specifying the name
of  the  tape f i le .  The f i lename can be  up  to  e igh t  charac ters
in  length  and must  be  the  same as  the  narne o f  the  / /  F ILE

statement.
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lO-address specif ies the address of the leftmost byte of the
main  s to rage area  used to  conta in  a l l  bu f fe rs  and lOBs.  Th is
operand is  requ i red .  The length  o f  the  area  spec i f ied  bv
th is  address  is  spec i f ied  in  the  L IOA operand.

Noti : :  l {  basic data managentent routines are used to
process  the  f i le ,  t l r i s  operar rd  shou ld  po i r ) t  to  a  40_bvte  area
to  conta in  the  tape lOB.

BLKL-number is a required operand that specif ies the deci-
ma l  b lock  length  fo r  the  f  i l e .  The min imum b lock  length
a l lowed is  18  by tes .  i f  a  shor te r  leng th  i s  spec i f ied ,  1g  is
assumed.  For  f  i l es  w i th  f i xed- length  records ,  the  b lock
length  must  be  a  mul t ip le  o f  the  record  length ;  fo r  f i l es  w i th
var iab le - length  records ,  the  b lock  length  must  equa l  the
length  o f  the  longes t  record  p lus  e igh t .

Note :  l f  bas ic  tape da ta  management  i s  used.  the  b lock
length  in  the  DTF ($DFBKL)  must  be  updated  a f te r  the  f i le
is  opened and be fore  any  read or  wr i te  opera t ion  is  per_
formed.  The f ie ld  must  a lso  be  updated  be fore  any  subse-
quent  read or  wr i te  i f  the  length  used is  d i f fe ren t  than the
prevrous  read or  wr i te .

RECL-number  i s  a  dec ima l  va lue  spec i fy ing  the  length  o f  a
log ica l  record  in  the  f i le .  l f  var iab le - length  records  are  used
for  the  f i le ,  the  record  length  spec i f ied  must  be  equa l  to  the
longes t  record  p lus  four .  The min imum record  length  when
var iab le - length  records  are  used is  four ,  wh ich  resu l ts  in
zero- length  records .  The min imum record  length  fo r  f i l es
us ing  f  i xed- length  records  is  18 .  Th is  operand is  requ i red .

UP-mask specif ies the mask to test the eight external
indicators. The code for the UP-nrask must be specif ied
as  8  b inary  b i ts .  For  example ,  to  tes t  b i ts  0 ,3 ,  5 ,  and 7 ,
you wou ld  en ter  UP-10010101.  The Up-mask is  compared
to the external indicators set on by the SWITCH statement
fo r  cond i t iona l l y  open ing  f i les .  l f  the  b i ts  tha t  a re  on  in
the  UP-mask are  a lso  on  in  the  ex terna l  ind ica tors  se t  on  by
the  SWITCH s ta tement ,  the  f i le  w i l l  be  opened.  l f  the
UP-mask is  a l l  zeroes  or  no t  used,  the  f i le  w i l l  be  uncond i -
t iona l l y  opened.

Note: lnformation orr sett ing external indicatr:rrs {SWITCH
statement) can be found int-he IBM Svstem/3 Modet lS
System Control Programming Reference Manual for pro-

gram Number  5704-SC1 ,  GC2| -5O77,  and IBM
System/3 Model l5 System Control Programming Con-
cepts and Reference lVlanual for Program Number 5704-
sc2. GC21.5162.

AC- lN/OUT spec i f  ies  the  type  o f  f i l e .  lN  spec i f  ies  an  input
f i le ;  OUT,  an  ou tpu t  f i l e .  l f  th is  operand is  no t  en tered ,  lN
( input )  i s  assumed.

Note :  The opera t ion  code in  the  Tape DTF wi l l  be  in i t ia l -
i zed  accord ing  to  the  en t r ies  spec i f ied  (o r  de fau l ts )  o f  the
AC and BASIC operands ,  as  fo l lows:

CHN-address specif ies the address of the next DTF in the
cha in  o f  DTFs.  l f  there  is  no  DTF cha in  o r  i f  th is  DTF is
the  las t  DTF in  the  cha in ,  th is  operand shou ld  be  omi t ted
a n d  X ' F F F F ' a s s u m e d .

AC-IN AC-OUT

BASIC-Y Read fo rward Wri te

BASIC.N Get Put



EASIC Yt 'N  specr f ies  whet l re r  r i r i s  t ) ' f -F  uses  the  bas ic  access
method.  l f  t l r i s  operar rd  i s  r ro t  en tered ,  N (no)  i s  assumed.

lVotes'

1"  BASIC Y n tusr  be  spec i f ied  i {  any  o f  the  fo l low ing  macro
rns l . rL t { : t io i l s  a re  used to  t . r rocess  fhq  f  i l e :  $RD- f  ,  $Wnf f  ,
$CfL l  o r  $W' tT .

2 .  l f  you  process  ASCI I  f  i l es  us ; inq  t f re  bas ic  access  method,
you must  t fans la te  the  charac ters  in  your  p rogram.

3 .  Mu l t i vo lume f  i les  a re  suppor ted  w i th  the  has ic  access
rne thoc l ,  bu t  the  EXTRN s ta tement  tha t  i s  p rov ided

must  be  $$BTMM for  mu l t i vo lume suppor t .  $$Afnv l
and $$BTMM should not be r-rsed irr t fre same program.

$$Sf  MM suppor ts  bo th  s ing le  anc l  mr r l t i vo l r - rme f  i les .
4"  Defer red  cper r  i s  r ro t  a l lowe<J w i th  the  bas ic  access

method.

RCAD-address specif ies the syrrrbol ic rr:corcl area ;rdr: lress.- Ih is  
operanc l  i s  requ i red  fo r  a l l  opera t io r rs  us ing  the  bas ic

access  method.  l f  s tandard  da ta  rnar ragef i ren t  i s  user j ,  th is
operand is  requ i red  fo r  an  ou tpu t  opera t ion  anc l  fo r  an
input  opera t ion  us ing  move moc le .

MODE-LOCATEiMOVF i r rd i r ;a tes  w l re ther  the  lo661s  m66s
or  move rnode is  used.  l {  th is  opreranc l  i s  r ro t  spec i f ied ,
fu lOVE is  assurned.  When loca te  rnode is  sper : i f i r : cJ ,  t l re  record
address  (RCAD-address)  i s  se t  t r . l  th r :  ac ic i re rs  o f  t l re  r r :cord
in  the  bu f fe r .  When move moc l r :  i s  L rsed.  re< ;or r l s  a re  r r loveo
fronr the lrr-rf fer tr-r the locatiorr sl tecif iecl bv tht recorr:
adr l r  ess"

Locate  moc le  i s  va l id  on ly  fo r  i r ipu t  f i l r : s .  l l r i c  o t ra ranr j
shou l t l  no t  be  used i f  BASIC Y is  s r :e r ; i f  ie rJ

RE(.:FlVl-t : t tde specif ies the reccrcl fornr;11 rrst: t l  ior t l rr_, { i1e.
T l r , '  ' : o d c s  a n d  t h e i r  n r e a r r i r r q s  a r r :

Code

F

F B

Vts
i-)

D B

Record Format

F i x e c l ,  E B C D I C  o r  A S C I t
F ixed b loc l<ec l .  F -UCt . ) lC  or  A ,SCl l

V a r  i a b l e ,  E B C D  l C
Var iab le  b lockerJ ,  E  B( lD l ( l
Var iab le ,  ASC I  I
Var iab le  b locked,  ASCI  I

l f  t i r i s  operar rd  i s  no t  spec i f ied .  F  i s  assu lnec l .

MBUFF-Y/N ind ica tes  whether  rnore  t l ta r  r . r r r : r  i r r r f  f r : r  j , r
used.  l f  th is  operand is  no t  spec i f ied ,  N ( r ro )  i s  assur r re r l .^ fhe  

number  o f  bu f fe rs  i s  de ter rn i r re r_ l  by  l l t r :  lo r rq t l r  o f  t l re
l /O area ,  spec i f ied  by  the  L IOA operanc l .  

. l  
i r i s  o l r r : ra r r r r

shou ld  no t  be  used i f  BASIC Y is  spr :c i1 ie r i .

L IOA-nuntber  i s  the  to ta l  r - lec i r r ra l  leng lh  o f  t l re  l /O area  i f
more  than two bu f fe rs  a re  requ i rec l  ( tv lUL jFF y ) .  l f  t t re
number  spec i f ied  is  zero  or  i f  t i r i s  en t ry  i s  r . r r r r i t rc r i ,  twcr
b u f f e r s  a r e  a l l o c a t c d  i n  t h e  l / O  a r e a  l f  t h i s  e r r r r y  i s  r r r , , l
zero ,  as  many bu f fe rs  as  poss ib le  a re  a l loca ted  in  the  l , /O
a r e a .

The fo l low ing  fo rmula  can be  usec l  to  rJe ternr i r re  r i re  le r rg th
o f  the  l /O area :

Length  o f  the  l /O area  .=  (40  r  b lock  l r :nc l t l r )  t i r r res
( n r r m b e r  o f  b r r f f p r s i

Th is  operand shou ld  no t  be  used i f  BASI ( )  Y  is  s l rec i f ied .

SPAN-Y/N spec i f ies  w l re t l re r  spannec l  recor r ls  a rn  L rs t_ . r1 .  l i
spanned records  are  used,  BASIC Y r r rus t  a lso  l r r :  sPr : r ; i f i l r t l .
l f  th is  operand is  omi t ted ,  N (no)  i s  assr . r r r r r : r ,1 .  Sp, , rc i f y ing
SPAN Y causes  the  spar r r re t l  re r : r i rd  b i t  i r r  t l r r r  t i r1 . ;e  l ; r t r | l  to
be  se t  on .  When you use SPAN.Y,  you n) l . r i t  i |a r i  I l r r :  rBC-
ords  f rom b lock  to  b lock .

CODE-A/E spec i f  ies  wheth+: r  t l r r :  I i l r r  rs  a r r  FU{ ] i t  lO  f  i l t :  o r
A S C I I  f i l e .  l f  t h e  f i l e  i s  a n  F B C D I C  f i l e ,  s p r - - r - : i t y  C O D E  l :
l f  t h e  f i l e  i s  a n  A S C I I  f i l e  o r  c a r r  h e  r : i l l r e r  A S O I I  o r  E B C D I C ,
s ; . r t r c i f y  C O D E - A .  l f  t l r i s  r t p e r a r r t l  i s  r r o t  l r r t l r : r l _  F  i s
assu rne ( l  _

OSET-B/rtuntber specif ies ther lrrr{ f  r . :r  o i  fsr l  ,r  i  ' rrr  / \SC I I
b loc l< .  B  ind ica tes  tha t  the  f i rs t  four  [ l y t t : s  o1  t I r r :  i r lo r :k  cor r
t a i t t  t h e  d e c i r r r a l  b l o c k  l e n g t h  a n d  r r o  l . r r r I f r : r  ; ; 1 i : ] , , i  ! r !  l ) r { } i i
e n l .  B  i s  v a l i d  o n l y  w h e n  R E C F M  U  o r  t l E ( l  i  l M  D U  i s  a l s c r
s p e c i f  i e d .  O n l y  O S E T " B  o r  C X i E ' T , 0 0  ; r  e  v a i i t l  f  o r  o u t f ) u t
i i l e s "  O S t : l - r r u n r L r e i  s ; ' r e c i f i e s ,  i r i  t l n t : i r n a l ,  t l r c  l e i r c ; t f r  r i f  t l r e
buf fe r  o f fse t  fo r  the  ASCI I  b lock .  

- l - l r i s  
bLr f  [e r  o f  f se t  i s

s k i p p e d  o v e r  w l t e n  t h e  r e c o r d  i s  s r " r l t l r l r r : r l  t ( r  y i ) u r  l ) t o q r l l n .' fhe  
max imurn  va l id  spec i f i ca t ion  is  OSF- f  { l t J  l f  r f  r i s  opr : r

and is  no t  spec i f  ied ,  zero  is  assumed.
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END-code specif ies the tape control act ions to be
when the  f  i l e  i s  c losed.  The va l id  codes  and the i r
are :

The code genera ted  by  th is  macro  ins t ruc t ion  g ives  cont ro l
to  the  da ta  management  rou t ine ; the  rou t i r re  cnmple tes
execut ion  and re tu rns  cont ro l  to  the  genera ted  code"  l f  the
ER R or  EOF operar rd  rs  spec i f  ied ,  the  genera te(J  cLrc l ( l  tes ts
the  comple t ion  code re tu rned by  da ta  manageme n t  j lnd
branches to  your  rou t ine .  l f  read ing  var ia t r le  l cnq t l r  recor t j s ,
tape da ta  management  re tu rns  t l re  length  o f  the  recoro  a t
l a b e l  $ D F C R L  i n  t h e  D T F .

The fo rmat  o f  the  gGETT rnacro  ins t ruc t ion  is :

MODU LE-name  f  .DTF ,add ress  l
[ ,RCAD-add rcss l  [ ,OPC-Y /N ]
[ ,ER  R-ac ld ress l  [ ,EOF-add ress ]

MODU LE-name is  a  requ i red  operand tha t  spec i f  ies  the
modu le  name o f  the  tape da ta  management  subrout ine .
Fo l low ing  are  the  modu le  names used ar - rd  t f re  types  o f  f i l es
they  w i l l  p rocess :

$ $ C S I T  E B C D  l C  f  i x e d  i n p u t

$ $ C S I A  E B C D  l C  o r  A S C I I  f i x e d  i n p u t
$ $ C S T I  E B C D I C  ( f i x e d  o r  v a r i a b l e )  l n p u t
$ $ C S A I  E B C D I C  o r  A S C I I  ( f  i x e d  o r  v a r i a b l e )  i n p u t

An EXTRN must  be  prov ided fo r  the  rnodu le  nanre  tha t  i s
used.

DTF-address indicates the address of the leftrnost bytr:  of
the  DTF fo r  th is  t i le .  l f  th is  operand is  no t  spec i f i r ; r i ,  t l re
address  is  assurned to  be  i r r  reg is te r  2 .

RCAD-address specif ies the address of the leftmost l lyte of
the  log ica l  record  area .  l f  th is  operand is  no t  en tered ,  the
address  o f  the  record  area  is  assur , red  to  be  in  the  DTF a t
$ D F  L R A .

OPC-Y/N specif ies whether to generate the cotje tL_- set the
opera t ion  code.  l f  th is  operand is  nc , r t  en tered ,  N (no)  i s
assumed,  and the  opera t ion  code is  no t  mod i f ied .

ERR-address supplies the address i t-r your progranr wherrc
cont ro l  i s  passed i f  the  cor r t ro l led  cance l  op t ion  is  taken i r r
response to  a  permanent  l /O er ro r .  l f  th is  operand rs  omi t -
ted ,  no  code is  genera ted  to  check  fo r  the  cont rc r l ied  cance l
comple t ion  code.

taken

mean ings

Code

R E W I N D
UNLOAD
L E A V E

Action

Rewind the  tape
Rewind and un load the  tape
No ac t ion  taken

l f  th is  operand is  not  entered,  REWIND is  assumed.

MVF Y/N spec i f ies  whether  th is  f  i l e  has  mul t i vorume rape
outpu t .  l f  th is  operand is  no t  spec i f  ied ,  y  (Ves)  i s  assumed.

Construct a Tape Get lnterface ($GETT)

l - i re  $GETT macro  ins t ruc t ion  genera tes  the  in te r face
requ i red  to  communica te  w i th  tape da ta  management  when
a record  is  be ing  read f rom a  tape f i le .  To  use  th is  ins t ruc_
t ion ,  you  must  cons t ruc t  a  tape DTF fo r  the  f i le  ano use
t  re  $DTFO macro  ins t ruc t ion  to  es tab l i sh  the  o f fse ts  in  the
D T F .

l f  you  w i l l  need to  use  the  da ta  in  reg is te r  2  a t  a  la te r  t ime,
you shou ld  save the  conten ts  o f  tha t  reg is te r  be fore  issu ing
the  $GETT macro  ins t ruc t ron .

You must  a lso  prov ide  the  labe ls  fo r  the  necessary  oa ta
management  rou t ines  th rough EXTRN s ta tements  in  your
program.  The names and func t ions  o f  the  da ta  management
rou t ines  are  shown in  F igure  13 .

Figure  13 .  Tape Data  Management  Modu les

Module

Name Type of Fi le Being Processed

$$CSIT

$$csor

$$CSIA

$$CSOA

$$CSTI

$$CSTO

$$CSAI

$$CSAO

E B C D I C  f  i x e d  i n p u t

E B C D I C  f  i x e d  o u t p u t

E B C D I C  o r  A S C I I  f i x e d  i n p u t

E B C D I C  o r  A S C I I  f  i x e d  o u t p u t

E B C D  l C  t i x e d  o r  v a r i a b l e  i n p u t

E B C D I C  f  i x e d  o r  v a r i a b l e  o u t p u t

E B C D I C  o r  A S C I I  f i x e d  o r  v a r i a b l e  i n p u t

E B C D I C  o r  A S C I I  f i x e d  o r  v a r i a b l e  o u t p u l
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EOF-address specif ies the address in your program that
rece ives  cont ro l  when the  enrJ -o f_ f i le  i s  de tec ted .  l f  th is
operand is  no t  supp l ied ,  no  code is  genera ted  to  check  fo r
t h e  e n d  o f - f i l e  c o n d i t i o n .

Note :  l f  E  R R or  EOF addresses  are  no t  spec i f  ieo ,  you
shou ld  check  the  re tu rn  code in  your  p rogram to  de termine
the  ou tcome o f  the  opera t ion

Cottstrrjct a Tape put lnterface ($pUTT)

Th is  macro  ins t ruc t ion  genera tes  the  in te r face  neec led  to
communrca te  w i th  tape da ta  management  when wr i t ing  a
record  to  tape.  You must  p rov ide  a  DTF fo r  the  f i le  and
use the  $DTFO macro  ins t ruc t ion  to  es tab l i sh  the  o f fse ts
I n  t h e  D T F .  Y o u  m u s t  a l s o  p r o v i d e ,  t h r o u g h  E X T R N
sta tements  in  your  p rogram,  the  labe ls  o f  the  tape oa ta
rnanagement  modu les  necessary  to  per fo rm the  ou tpu t
o p e r a t i o n  ( s e e  F i g u r e  1 3 ) .

l f  yo i r  w i l l  need to  use  the  da ta  in  reg is te r  2  a t  a  ta te r  t ,me,
you shou ld  save the  conten ts  o f  tha t  reg is te r  be fore  issu ino
t h e  S P U T T  r n a c r o  i n s t r u c t i o n .

The code genera ted  by  th is  macro  ins t ruc t ion  g ives  cont ro l
to  the  da ta  management  rou t ine .  The rou t ine  comple tes
cxecut ion  and re tu rns  cont ro l  to  the  genera ted  code.  l f
the  ERR operand is  spec i f ied ,  the  genera ted  code checks
the  comple t ion  code fo r  e r ro rs  and branches to  Vour  e r ro r
rou t ine  i f  e r ro rs  occur red .

The fo rmat  o f  the  $pUTT macro  ins t ruc t ion  is :

MODUI_E-name, is  a  rec lu i red  operar rd ,  and spec i f ies  the
name o f  the  tape da ta  management  subrout ine  to  be  used.
Fo l low ing  are  the  modu le  names used and the  type  o f  .
f i l es  they  w i l l  p rocess :

LENAD-address specif ies the address of the r ightmost byte
o f  a  two-by te  a rea  wh ich  conta ins  the  length  o f  the  cur ren t
record .  Th is  operand is  used on ly  fo r  var iab le  f i les .  l f  th is
operand is  no t  spec i f ied ,  the  length  o f  the  record  is
assumed to  be  in  the  DTF a t  $DFCRL.

RCAD-addre,ss specif ies the address of the leftmost byte of
the record to be put. l f  this operand is not entered, the
record  address  is  assumed to  be  in  the  DTF a t  labe l  $DFLRA.

OPC-Y/N specif ies whetner to generate the code to set the
opera t ion  code.  l f  th is  operand is  no t  en tered ,  N (no)  i s
assumed,  and the  opera t ion  code is  no t  mod i f  ied  in  the
D T F .

ERR-address specif ies the address in your program where
cont ro l  shou ld  be  passed i f  a  permanent  l /O er ro r  occurs .
l f  th is  operand is  no t  en tered ,  no  permanen L  l /O er ro r
check ing  code is  genera ted  and you shou ld  check  the
re turn  code in  your  p rogram to  de termine the  ou tcome o f
the  opera t ion .

Bead from Tape (gRDT)

Th is  macro  ins t ruc t ion  genera tes  an  in te r face  to  bas ic  tape
data  management  to  read f rom a  tape dev ice .  When us inq
th is  macro  ins t ruc t ion ,  you  must :

o  Prov ide  a  tape DTF and use $DTFO to  es tab t  rsh  th€r
offsets in the DTF.

o  Wai t  fo r  comple t ion  o f  the  input  opera t ion  ancJ  ; i r r , ; l<
fo r  end-o f - f i le  by  us ing  the  $WTT macro  ins r ruc t ron .

o  Prov ide  EXTRN s ta tements  in  your  p rogram fo r  t i . ; i r
basic tape data management module ($$BTAF,4 rrr
$$BTMM) and for the entry point to the read rourine
in  tha t  modu le  (DMBTRW).

l f  you  w i l l  need to  use  the  da ta  in  reg is te r  2  a t  a  la te r  t ime,
you should save the contents of that register before issuing
the $RDT macro instruct ion. The generated code for this
macro instruct ion uses register 2.

The code genera ted  by  th is  macro  ins t ruc t ion  branches to
basic tape data management to begin the read operation.

$$CSOT
$$CSOA
$$CSTC)
$$CSAO

E B C D I C  f i x e d  o u t p u t
E B C D  l C  o r  A S C I I  f  i x e d  o u r p u t
E B C D I C  f i x e d  o r  v a r i a b l e  o u t p u t
E B C D I C  o r  A S C I I  f i x e d  o r  v a r i a b l e  o u t p u t

DTF-atlrJress specif ies the address of the leftmost byte of
the  DTF fo r  the  f i le .  l f  th is  operand is  no t  spec i f ied .  the
address  is  assumed to  be  in  reg is te r  2 .
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{DTF  add re rssJ  [ ,RCAD-add ress ]
l . t l  I  F r  F_cT ,FOHW/BACK I

The fo r r r ra t  o f  the  $RDT macro  ins t ruc t ion  is :

DT t '  adrlress slreuit ;( js the address of the leftmost byte of

the  D l -F  fo r  the  f i le .  l f  th is  operand is  no t  en tered ,  the

ac l r j ress  is  i l ssurn , r r l  to  be  in  reg is te r  2 .

RCAI.)-; t t i r l res.t sl . ,ort i t ies the address of the leftmost byte of
t l re  rc r : r i r , l  , r r r , ; i .  l t  th is  u l ) ( . r iand  is  no t  spec i f ied ,  the  address
is  ass l t t r r t r , l  t ' . ;  l r t ;  i r t  the  tJTF a t  $DF LRA.

Dl t ' : t : ( . : ' i  i  0 l i rV  : t r  BACi< .  spec i f  ies  the  d i rec t ion  o f  the
rear ,1  a r r t l  c i i r ses  l l r c  opera t ion  code in  the  DTF to  be  se t
(see A( l  { ) t )e r . l r1 ( l  o I  .9D7 'FT\ .  l f  th is  operand is  no t
e r r t e r e r l ,  T l i e  ( , r . ) e t a t r o l  c o c l e  i s  u n c h a n g e d .

ItVrrte tct Iaite i$WH'l'[)

I  f r i s  t r r a i ; i , r  r r i s l r  r r r ; t i o n  q e r i e r  a t e s  t h e  i r t t e r t a c e  t o  b a s i c  t a p e
r l i r ta  r r , r ra ( ; { . r r t * r t  r rcec lecJ  to  wnte  re r :o rds  to  tape.  When
y o U  ' l i l s  r r r . i ' , , r  r r r S l i l t C t i O n ,  y O L t  f n U S t :

.  P r o v i r l r ' , r  l ) l  F  t o r  t l r e  f i l e  a n d  u s e  t h e  $ D T F O  m a c r o

I t : ; t t { l ( . 1 . t { ] r l  r , ,  , r s t a [ i l i s l r  t h c  o f f s e t s  i n  t h e  D T F .

r  \ { .11  i , i i  f t te  ( . r ) r } rp le t ion  o f  the  l /O opera t ion  by  us ing
. ,  - . ' . r  i  l ' : i r r r : l U  t i l i t i l l i ; t i O l 1 .

*  ' r , i r l r :  t . ' ) l  i  t i l ' l  s la tements  i r r  your  p rogram fo r  t f re
b . rs i r :  l . r i , . .  L i . t ta  n lanagenrent  modu le  ($$BTAM or
s , i i t J  l ' t i rM,  . l td  l ' ( , j  the  en t ry  po in t  to  the  wr i te  rou t ine
r r ,  ! i :  , l  r t l { ) L J { l l , - '  ( D M B  I  R W ) .

i t  r . ' ( ; i r  \ \ ; t i i  : , i i r r ( l  i i l  r Jse  t l re  da ta  i r r  reg is te r  2  a t  a  la te r  t ime,

_r  , r t r  s i r '  r l i i  |  . . j i r i i r  t l r i j  con ten ts  o f  tha t  reg is te r  be f  o re  i ss r r i l rg

t i re : i i \ lVF i  I  i  i i r . r , . r r r  ins t r r rc t ion ,  i tecause the  genera tec l  code
f r l r  l l r a t  1 r ) a i ; i  r i  i n s t t  L t L i  L l s e s  r e g i s t e r  2 .

The r ;c ic le  qerera ted  b5 , th is  macro  ins t ruc t ion  branches to
l las i t ;  t ; r1 . r , ,  i  j . j i  - ,  n lanagetnent  to  S tar t  the  Opera t iOn.

The fo r rna t  o f  the  $WRTT macro  ins t ruc t ion  is :

DTI:-adclress is t l re address of t fre leftnrost byte of the D-l 'F

fo r  the  f i le .  l f  th is  t . ;perand is  no t  spec i f  i cd ,  t l te  address  o f

the  DTF is  assunre t l  to  be  in  reg is tc r  2 .

RCAD-address specif ies the address of the le f irrrost byte of

the  record  area .  l f  th is  operand is  no t  spec i f ied ,  the  add iess

is  assumed to  be  in  the  DTF a t  $DFLRA"

OPC'Y/N spec i f ies  whether  the  wr i te  opera t ro r l  t ; r ;de  in  t l te

DTF is  to  be  se t .  l f  N  (no)  i s  spec i f ied  or  i l  th ;s  i r i l e ,d t rd  ts

no t  en tered ,  the  opera t ion  code is  no t  mod i f ied  i r r  the  DTF: '

Control Conrmand tor Tape (.gCTL-7')

l ' h is  macro  ins t ruc t ion  genera tes  the  in le r f  ace  to  basrc

tape da ta  management  to  i ssue cont ro l  con l l l l ands  to  the

tape dev ice .  l t  i s  no t  used to  ge t  records  f rom or  p t t t

records  ou t  on  a  tape f i le .  To  use  th is  macro  i l l s t r t l c l i ( l r r ,

you  Inus t :

o  Prov ic le  a  D" l -F  f t - r r  the  f i le  on  the  tape dev ice  and t rse

the  $D ' f  FO rnacro  ins t ruc t ion  to  es tab l i sh  the  o f fse ts  in

the  DTF.

o  Wai t  fo r  comple t io r r  o f  the  opera t ion  by  issu ing  the

$WTT macro  ins t ruc t ion .

e  Prov i t le  EXTRN s ta te rne t ) ts  t t r  yuur  p rogrdm f  o r  the

bas id  tape da ta  management  modu le  ($$BTAM or

$$BTMlvl) and for the entry point to the corr ir 'ol  routinc

in  tha t  n rodu le  (DMBTPS)"

l f  you  w i l l  need to  use  the  da ta  in  reg is te r  2  a t  a  la te r  l i rne ,

you shou ld  save the  co t r ten ts  o f  tha t  reg is te r  be f  o re  i ssu ing

the  $C 'TL T  rnacr  o  i r t s t r t rc t ion .

The code genera ted  by  th is  rnacro  i t rs t ruc t ion  branches to

the  bas ic  tape da ta  managernent  to  in i t ia te  the  o l le ra t ion .

The fo rmat  o f  the  $CTLT macro  lns t ruc t ion  is :

r--- .-fl--r. _- --""
l lNu ' r , , 1  I  $c l r r  |  [ L l l  F .adc i r ess ]  [ ,OPC-code ]  |
l l l ,.-------*_--"-l

Fit-l I  D T F  a d c l r e s s l  [ , R C A D - a d d r e s s ]

[ . o P C , Y / N  ]
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DTF-address specif ies the address of the leftmost byte of
the  DTF fo r  the  f i le  on  the  tape dev ice .  l f  th is  operand is
no t  spec i f ied ,  the  address  o f  the  DTF is  assumed to  be  in
register 2.

OPC-code specif ies the control operation to be performed.
l f  th is  operand is  no t  spec i f ied ,  no  code is  genera ted  to
mod i fy  the  opera t ion  code in  the  DTF.  The va l id  codes
and the i r  mean ings  are :

Code Operation

The fo rmat  o f  the  $WT' I .  n racro  i ; rs t ruc t ion  is :

I  DT  F - r r j d ress l  i ,ERR,add ress l
l ,EOF ,  ac i d ress  j  I ,EOT_add ress l
[ ,WLl- lS-addrerss]  i .WLR L at jc j ressl

FSF
FSB
BSF
BSB
R E W
R U N
WTM

Forward  space f i le
Forward space block
Backspace f i le
Backspace block
Rewind tape
Rewind and un load tape
Write tape mark

DTF-address specif ies the address of the leftmost byte in
the  DTF fo r  the  f i le .  l f  th is  operand is  omi t ted ,  the
address of the DTF is assumed to be in register 2.

ERR-address is the address of the routine in your program
that  rece ives  cont ro l  when a  cont ro l led  cance l  i s  ind ica ted
in  the  comple t ion  code.  l f  th is  operand is  no t  en tered ,  the
cont ro l led  cance l  i s  ignored and cont ro l  re tu rns  to  the
nex t  ins t ruc t ion  in  your  p rogram.

EOF-address specif ies the address of your routine that
rece ives  cont ro l  when end-o f_ f  i le  occurs .  l f  th ts  operand is
omi t ted ,  the  end-o f " f i le  cond i t ion  is  ignored and cont ro l
re tu rns  to  the  nex t  ins t ruc t ion  in  your  p rogram.

EOT-address is the address of the routine in your program
that  rece ives  cont ro l  when end-o f " tape is  de tec ted .  l f  th is
operand is  no t  spec i f ied ,  the  cor rd i t ion  is  ignored and con_
t ro l  re tu rns  to  the  nex t  ins t ruc t ion  in  your  p rogram.

WLRS-address specif ies the address of the routrne that is
to get control when a record that is too short is read. This
operand shou ld  be  used when wa i t ing  fo r  a  comple t ion  o f  a
read opera t ion .

WL R L-address specif ies the address of the routine that
shou ld  ge t  con t ro l  when a  record  tha t  i s  too  long ls  read.
Th is  operand shou ld  be  used when wa i t ing  jo r  the  comple_
t ion  o f  a  read opera t ion .

NOIC:  IT  ERR,  EOF,  EOT,  WLRS,  Or  WLRL.  AdOTCSSCS ArE
not  spec i f ied ,  you  shou ld  check  the  re tu rn  code in  your
program to  de termine the  ou tcome o f  the  opera t ion .

Wait For Tape t/O Completion ($WfT)

Th is  macro  ins t ruc t ion  is  used w i th  the  gRDT,  $WRTT,
and gCTLT macro  ins t ruc t ions .  l t  genera tes  the  l inkage to
bas ic  tape da ta  management  to  wa i t  fo r  the  comple t ion  o f
opera t ions  tha t  have been in i t ia ted .  you  must  p rov ide  the
address  o f  the  tape DTF fo r  the  f i le  and use the  gDTFO
macro  ins t ruc t ion  to  es tab l i sh  the  o f fse ts  fo r  tha t  DTF.
You must  a lso  prov ide  EXTRN s ta tements  in  your  p rogram
for the basic tape data management module ($$BTAM or
$$BTMM) and for the entry point to the wait routine in
that module (DMBTWT). you may also provide addresses
where control is to be returned in the event of a permanent
l /O error, end-of-f i le condit ion, or end_of_tape condit ion.

l f  you  w i l l  need to  use  the  da ta  in  reg is te r  2  a t  a  ta te r  t ime,you should save the contents of that register before issuing
the  $WTT macro  ins t ruc t ion .

The genera ted  code f rom th is  macro  ins t ruc t ion  checks  thecomple t ion  code in  the  DTF to  de termine the  ou tcome o f
the  opera t ion .  When an abnormal  comple t ion  is  de tec ted ,
control is passed to the
( i f y o u h a v e s p e c i f i e d . ;td' :uj: :..'i3 fi :',", : T : 

r":"rJ'.,
i ns t ruc t ion  in  your  p rogram.
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Device Independent Support

Th is  sec t ion  descr ibes  the  macro  ins t ruc t ions  tha t  suppor t

dev ice  independent  f i les .  Dev ice  independent  da ta  manage-

ment  suppor ts  sequent ia l  f  i l es  on  d isk .  tape,  and card

dev ices ,  and on  pr in te rs .  The dev ice  type  is  de termined a t

execut ion  t ime accord ing  to  da ta  on  the  f i le  card .  The fo l -

low ing  func t ions  are  prov ided:

o  Bu i ld  a  p re-open DTF fo r  dev ice  independent  da ta

management .

o  Bu i ld  the  in te r face  requ i red  to  ge t  a  f i xed  length  record

f rom a  f i le .

o  Bu i ld  the  in te r face  requ i red  to  pu t  a  f i xed  length  record

t o  a  f i l e .

The dev ice  independent  DTF prov ides  in fo rmat ion  to  the

dev ice  independent  da ta  management  rou t ines  tha t  per fo rm

the input /ou tpu t  opera t ion .

Define the File for Device lndependent ($DTFI)

The $DTFI  macro  ins t ruc t ion  prov ides  in fo rmat ion  needed

to  a l loca te ,  open and access  a  dev ice- independent  f i le .  Th is

macro  ins t ruc t ion  genera tes  the  code tha t  bu i lds  a  dev ice-

independent DTF. See Appendix B: Define the File Con-

trol Blocks for a descript ion of the device-independent

DTFs.  To  use th is  macro  ins t ruc t ion ,  you  must  use  the

$DTFO macro  ins t ruc t ion  to  es tab l i sh  the  o f fse ts  fo r  the

D T F .

The fo rmat  o f  the  $DTFI  macro  ins t ruc t ion  is :

l t r t ame l  I  $DTF I  I  NAME- f i l ename ,  RECL-number ,  lO -add ress

[ ,AC- l  N /OUT ]  [ ,BLKL -number ]
[ ,RCAD-add ress ]  [ ,BUFNO-1  / 2 ]

[ .CHN-add ress ]  [ ,UP-mask ]

NAME-fi lename specif ies the name of the f i le. The name

can be  e igh t  charac ters  o r  less  in  length .  Th is  operand must

be  spec i f ied .

RECL-number  i s  a  dec ima l  va lue  spec i fy ing  the  length  o f  a

log ica l  record  in  the  f  i l e .  Th is  operand is  requ i red .

Note: The record length wil l  be changed by the device-

independent  open to  accommodate  the  phys ica l  dev ice  s ize .

l f  the  record  length  is  g rea ter  than the  phys ica l  dev ice

length ,  the  record  length  is  changed to  the  dev ice  length .

For  ou tpu t  f i l es ,  th is  means tha t  the  number  o f  pos i t ions

by which the size of the logical record area exceeds the

dev ice  s ize  w i l l  be  t runcated  f rom the  r igh tmost  pos i t ions

of  the  log ica l  record .  For  input  f  i l es ,  th is  means tha t  the

contents of the posit ions by which the size of the logical

record  area  exceeds the  dev ice  s ize  w i l l  no t  be  changed.  l f

the  record  length  is  less  than the  phys ica l  dev ice  length ,  the

record  length  is  no t  changed and,  fo r  ou tpu t  f i l es ,  the

phys ica l  record  w i l l  be  padded w i th  b lanks .

lO-address specif ies the address of the l /O area. This area

must be on a 256-byte boundary for each buffer. This l /O

area must  be  a t  leas t  equa l  in  length  to  b lock  length  p lus  40

bytes. or be 286 bytes, whichever is greater. This operand

is  requ i red .

AC- tN/OUT spec i f ies  the  type  o f  f i l e .  lN  spec i f  ies  an  input

f i le ;  OUT,  an  ou tpu t  f i l e .

l f  th is  operand is  omi t ted ,  lN  ( input )  i s  assumed.

BLKL-number specif ies the decimal block length for the

f i le .  l f  th is  operand is  no t  spec i f ied ,  the  va lue  o f  the  record

length  (RECL)  i s  assumed.

Note: For tape f i les, the actual block length is used. For

d isk  f i les .  the  b lock  length  is  rounded down to  a  mul t ip le  o f

256.  The b lock  length  is  no t  used fo r  un i t  record  dev ices .

RCAD-address specifies the address of the leftmost byte of

the  log ica l  record .  l f  th is  operand is  no t  en tered ,  X 'FFFF '

is  assumed and the  address  must  be  supp l ied  when an  opera-

t ion  is  reques ted .

EUFNO-I  2  spec i f ies  the  number  o f  bu f fe rs  to  be  used.  l f

th is  operand is  no t  spec i f ied ,  1  i s  assumed.

CHN-address specif ies the address of the next DTF in the

cha in  o f  DTFs.  l f  there  is  no  DTF cha in  o r  i f  th is  DTF is

the  las t  DTF in  the  cha in ,  th is  operand shou ld  be  omi t ted

a n d  t h e  e n d  o f  c h a i n  ( X ' F F F F ' )  a s s u m e d .
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i - . lP-ntask specif tes t ire mask to test the eiqht external
,r i i icatorr.  l -he cocj l  for t l .rc L,rp-masi< must be specif iecl
. : , 8  b i n a r ' /  b i t s .  F o r  e x a m p l e .  t o  t e s t  b ; t s  0 , 3 ,  5 ,  a n d  7 ,
y . r r r  v1 /ou td  en ter  UP- ' ' |  00 j0101.  The Up-mask is  com_
l ra re : r . i  to  the  ex terna !  ind ica tors  -se t  on  l l y  the  SWITCH
r i i l i r rmen i  t r - r r  cond i t io r ra l l y  opr : r r ing  f i les .  l f  t l . i e  b i ts  tha t
a ! ' c  ( ) r - i  l ! ' !  the  LJP ' rnask  arc  a lso  on  in  rhe  ex terna i  ind ica tors
!c r . j f r  I ' v  the  SWITCH s ta te rner i l ,  the  f i le , ,v i l i  be  o i renec l .
t i  the  L iP-nrask  is  a l l  zeroes  or  r io t  used,  the  f i !e  w i l l  be
.  J !  l u i , i l r i i  I  : , . l n a l  l y  o p e t t - : t l .

Note  ln l tymat ion  on  se t t ing  uxrerna l  r r ld ica t r : rs  (SWITCH
staieri l rrnr) can be foLrnd in the l t lM System/3 Model lS
Si,srerri Coritrcl Praerantnting Referenr:e Manual (Ior
Pro , j : rm i \ i i : i i r i re : -  5704-SC1i ,  ( jC21 b077.  and in  the
!iliv4 Sotsternt3 f,4odel 15 Sy:;tetn Cantrol programming

Cr.t nc e7 t rc a n rJ fl r:f i:.ett ce M a,n r. ta I

Corsstruct a Device-lndependent Get lnterface t$GETt)

i - l ;e  $GETI  macro  ins t ruc l ron  genera tes  the  in te r tace  need
e{ i  to  commur ica te  w i th  r lev ice_ i r rdepenc len t  da ta  manage_
i ren l  , . / v i le r i  a  record  is  berng  reac i .  

-To  
use  th is  rnacro

ins t i  uc t io r i ,  y ( ) ' -J  must  cons t ruc t  a  dev ice- independent
DTF i r . r r  t i re  f i ie  i r r rd  use  the  $D ' IFC)  macro  ins t ruc t ron  to
es ta i l i , : : f  i  rnc  o j fse ts  in  the  l lT  F .  l r r  adc l i t ion ,  you  must
provrde  thu  iabe ls  f t t r  the  nu{ lessary  da ta  managernent
rou t rnes  rn fc )ugh an  [ :X l -RN to  $$CSl l  in  your  p rograms.

l f  y r : r , i  r r , , l i  i !e .+ ( j  to  use  the  r ja t_a  in  r r :g is te r  2  a t  a  la te r  t ime,
Vor - i  sho i : id  save [he  conten t$  o f  tha t  reg is te r  be fore  rssu i r rg
the  $G E-J ' l  ins t ruc t t r - ;n .

The f l rn rar : f  the  $GETI  macr t_ r  ins t ruc t ion  is :

Df  !  aur i ress  i r i i i r ca t i ; s  the  address  o f  the  le f lmost  by te  o i
ihc  f lTF iu r  i . i t i s  i i i c .  l f  th is  operant l  i s  r ro t  spec i f iec l ,  the
ac jd ress  i r  usbumed to  be  in  r t :g is te r  2 .

h'CAD,aci,Jre.rs: ' l rec; i :cs the adclress of the leftmost byte
u i  f t re r .ecord  a l ;a .  i i  th is  oprerand is  no t  e i r te rec l ,  the
address  rs  ass i rmer_{  t i . r  l te  rn  t i re  D T  F  ar  $DF L  RA.

EllR address sr.tprg.r l ig5 f. i ic a{J(lr : jss in your progran} wnere
cont ro l  i s  passet l  i l  i i re  cont r r r l i cd  cance i  op t ion  is  taken in
respor ise  io  a  pern l . r r ren t  l /O er ro r .  l f  th is  operantJ  i s  omi t .
ted ,  no  coc le  i s  q i rner  a ted  to  check  fo r  the  cont ro l led  cance l
cornp le t ion  codc .
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EAF-address specif ies the address in your program that
rece ives  cont ro l  when the  end-o f - f i le  i s  de tec ted .  l f  th is
operand is  no t  supp l ied ,  no  code is  genera ted  to  check  fo r
the  end-o f - f i le  cond i t ion .

Note :  l t  ERR or  EOF adc l resses  are  no t  spec i f ied ,  Vou
shou ld  check  the  re tu rn  code in  your  p rogram to  de ter -
rn ine  the  ou tcome o f  the  opera t ron .

Construct a Device-lndependent put lnterface ($pUTt)

I he $Pl-. t ' l - l  macro instructron generates the interface need_
ed to  commur- r i ca te  w i th  dev ice_ independent  da ta  manage-
ment  when wr i t ing  a  record .  To  use  th is  macro  ins t ruc t ion ,
you must  cons t ruc t  a  dev ice- independent  DTF fo r  the
f  i le  and use the  $DTFO macro  ins t ruc t ion  to  es tab l i sh  the
o i fse ts  in  the  I f  TF.  In  add i t ion ,  you  must  p rovade the
labe ls  f  o r  the  necessary  da ta  management  rou t ines  th rouoh
a n  E X T R N  r o  $ $ C S I O  i n  y o u r  p r o g r a m s .

l f  you  w i l l  need to  use  the  da ta  in  reg is te r  2  a t  a  la te r  t ime.
you shou ld  save the  conten ts  o f  tha t  reg is te r  be fore  issu ing
t h e  g p u r l  i n s t r u c t i o n .

Jhe fo rmat  o f  the  gPUTI  macro  ins t ruc t ion  is :

I N a n r e l  |  $ P U T I  i  I D T F  a d d r e s s l  l , R C A D . a d d r e s s l
[ .ERR-add ress  ]  { ,EOX.add ress l

DTF addressincl;cates the address of the lef tmost byte of
the  DTF fo r  th is  f i le .  l f  th is  operand is  no t  spec i f ied ,  the
address  is  assumed to  be  in  req is te r  2 .

RCAD-adclress specif ies the address of the leftmost bvte of
the  record  area .  l f  th is  operand is  no t  en terec l .  the  address
i s  a s s u m e d  t o  b e  i n  t h e  D T F  a t  $ D F L R A .

ERR-address supplies the address in your program where
cont ro l  i s  passed i f  the  cont ro l led  cance l  op t ion  is  taken in
response to  a  permanent  l /O er ro r .  l f  th is  operand is  omi t ,
ted ,  no  code is  genera ted  to  check  fo r  the  cont ro l led  cance l
comple t ion  code and you shou ld  check  the  re tu rn  code in
your  p rogram to  de termine the  ou tcome o f  the  opera t ion .

EOX-address specif ies the address of the routine tnat
rece ives  cont ro l  when the  end o f  ex ten t  on  d isk  i s  reached.
The f i le  w i l l  no t  con ta in  the  record  fo r  wh ich  the  pu t  was
requested .

l f  th is  operand is  no t  spec i f ied ,  the  code tha t  checks  fo r
the  end o f  ex ten t  comple t ion  code is  no t  genera ted .

Macro Instrucl ion Statements 57
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CRT/Keyboard

Th is  sec t ion  descr ibes  the  rnacro  ins t ruc t ions  tha t  suppor t
the  CRT/Keyboard .  Th is  suppor t  car r  be  grouped i r r  two
categor ies :  d isp lay  sur . lpor t  and prograrn  func t icn  key  sup
p o r t .  l t  p r o v i d e s  t h e  f o l l o w i n g  c a p a b i l i t i e s :

Bu i lds  a  p re-open D] -F  fo r  the  CRTi  Keyboard  da ta
mani lgerner l t .

Bu i l rJs  tne  in te r tace  to  ge t  a  record  { rom tne  CRTi
Keyboard .

Bu i lds  the  in te r face  to  pu t  a  record  to  the  CRT.

Bu i lds  the  in te r face  to  f i rs t  pu t  a  record  to  the  CRT,  and
then to  ge t  a  record  f  ro rn  the  KeVboard .

o  Bu i lds  the  in te r face  to  use  the  prograrn  func t ron  keys .

The CRT/Keyboard  prov ides  in fo rmat ion  to  the  CRTI
Keyboard  da ta  management  rou t ines  tha t  J :e r fo rm the
i n p u t / o u t p u t  o p e r a t i o n s .

D isp lay  Suppor t

The macrcs  wh ich  fo l low suppor t  the  d isp lay  func t ions  o f
t h e  C R T / K e y b o a r d .

Define the File for CRT ($DTFS)

The $DTFS macro  ins t ruc t ion  prov ides  in fo rmat ion  need-
ed to  a l loca te ,  open,  and access  a  CRT f i le .  Th is  macro
ins t ruc t ion  geneta tes  the  code tha t  bu i lds  a  CRT DTF.
When us ing  th is  macro ,  $DTFO CRT-Y or  4LL-Y must
also be used. See Appendix B: Define the File Control
R locks  fo r  a  descr ip t ion  o f  the  CRT DTFs.

The fo rmar  o f  the  $DTFS macro  ins t ruc t ion  is :

IName ]  |  $DTFS  I  lPUTDAT,add ress l  I .PUTLOC-number l
[ , U P - m a s k  I  i . C H N ' a d d r e s s ]

[ , P L J - I L E h l - n u r r r b e r  I  i , O P C . c o d e  ]

I , G E T D A T  a d d r e s s j  [ , G E T L O C  n u r n b e r l

[ , G E T L E N - n u m b e r ]  i , B L A N K , Y / N  l

PUT'DAT-address specif ies the leftmost byte of the logical
record  fo r  a  pu t  reques t .  For  a  $PGS request ,  th is  a rea  is
used f  o r  the  ou tpu t .  l f  th is  operand rs  r ro t  spec i f  ied ,
X '0000 '  i s  assumed,  and the  addr -ess  rnus t  be  updatec l  w i th
(or  p r io r  to )  the  f  i r s t  $PGS or  $PUTS request  i ssued.

PUTLOC-number  spec i f  ies  a  number  wh ich  represents  the
s tar t ing  loca t ion  on  the  CRT fo r  a  pu t  reques t .  Va l id
ent r ies  fo r  th is  operand are  f rom 0  th rough 278.  l f  th is
operand rs  no t  spec i f  ied ,  0  ( the  f  i r s t  CRT pos i t ion)  i s
assumed.  l f  the  number  exceeds 278.  no  da ta  i s  wr i t ten .

UP-mask specif ies t l ' re maSk to test the eight external
ind ica tors .  The code fo r  the  UP-mask must  be  spec i f  ied
a s  8  b i n a r y  b i t s .  F o r  e x a m p l e ,  t o  t e s t  b i t s  0 , 3 , 5 ,  a n d  7 ,
y o u  w o u l d  e n t e r  U P - 1 0 0 1 0 1 0 1 .  T h e  U P - m a s k  i s  c o m p a r e d
to  the  ex terna l  ind ica tors  se t  on  bV the  SWITCH s ta tement
fo r  cond i t iona l l y  open ing  f  i l es .  l f  the  b i ts  tha t  a re  on  in  the
UP-mask are  a lso  on  in  the  ex terna l  ind ica tors  se t  on  by  the
SWITCH s ta tement ,  the  f i le  w i l l  be  opened.  l f  the  UP-mask
is  a l l  zeroes  or  no t  used.  the  f i le  w i l l  be  uncond i t iona l l y
opened.

fuo te . '  In fo rmat ion  on  se t t ing  ex terna l  ind ica tors  (SWITCH

statement) can be found in the IBM system/3 Model |  5
Systen Control Programming Reference Manual (for

P r o g r a m  N u m b e r  5 7 0 4  S C l l ,  G C 2 1  5 0 7 7 ,  a n d  i n  t h e
IBM System/3 Model l5 System Control Programrning
Concepts and Reference Manual (for Program Number
5 7 0 4  S C 2 )  G C 2 1 . 5 1 6 2 .

CHN-name specif ies the address of the rrext DTF in the
f o r w a r d  D T F  c h a i n ,  l f  t h e r e  i s  n o  D T F  c h a i n  o r  i f  t h i s  D T F
is  the  las t  one in  the  cha in ,  th is  operand shou ld  be  omi t ted
a n d  e n d  o f  c h a i n  ( X ' F F  F F ' )  a s s u m e d .

PIJTLEN-number specif ies the number of bytes to process

for  a  pu t  reques t .  l f  th is  operand is  no t  spec i f ied ,  the  miss-
ing  in fo rmat ion  must  be  supp l ied  w i th  (o r  p r io r  to )  the  f i rs t

$ P G S  o r  S P U T S  r e q u e s t .

Va i id  en t r ies  fo r  th is  operand are  f rom 1  th rough 279.  l l

th is  number  p lus  the  en t ry  fo r  the  PUTLOC operand

exceeds 279, the  da ta  wr i t ten  is  t runcated  a t  loca t ion  278.

OPC-code specif ies the operation code to be set. l f  this

operand is  no t  spec i f ied ,  the  in fo rmat ion  must  be  supp l ied
wi th  (o r  p r io r  to  rssu ing)  the  f i rs t  $GETS,  $PUTS,  o r  $PGS
request .  The codes  and the i r  mean ings  are :

Code

I N
I N R

O U T

O U T I N

Meaning

Sct  opera t ion  code fo r  inpu t  on ly  ($GETS) .

Set  opera t ion  code fo r  inpu t  on  reques t
( $ G  E T S ) .

Set  opera t ion  code fo r  ou tpu t  on ly
( $ P U T S ) .

Set  opera t ion  code fo r  ou tpu t / inpu t
( f o r  $ P G S ) .



GETDAT-address specif ies the leftmost byte of the area
in to  wh ich  the  input  da ta  w i l l  be  p laced fo r  a  ge t  reques t ;
fo r  a  $PGS request ,  th is  a rea  is  used fo r  the  input .  l f  th is
operand is not specif iecl,  X.0000, is assumed, and the infor
mat ion  must  be  supp l iecJ  w i th  (o r  p r io r  to  i ssu ing)  the
f i rs t  $GETS or  $pGS requesr .

GETLOC-number specif ies a number which indicates the
s tar t ing  loca t ion  on  the  CRT fo r  a  ge t  reques t .  Va l id
ent r ies  fo r  th is  operand are  0  th rough 27g.  l I  th is  operand
is  no t  spec i f ied ,  0  ( the  f i rs t  CRT pos i t ion)  i s  assumed.  l f
a number greater than 27g is specif ied, no data wil l  be
read.

GETLEN-number is a decimal number which represents tne
number  o f  by tes  to  ge t .  l f  th is  operand is  no t  spec i f ied ,
X '0000 '  i s  assumed,  and the  miss ing  in fo rmat ion  must  be
supp l ied  w i th  (o r  p r io r  to  i ssu ing)  the  f i rs t  $pGS or  $pUTS
request .  Va l id  en t r ies  fo r  th is  operand are  1  th rough 279.
l f  th is  number  p lus  the  en t ry  spec i f ied  fo r  the  GETLOC
operand exceeds 279, the data read is truncated after
loca t ion  278.

ELANK-Y/A determines whether to leave the previous data
in  the  CRT buf fe r  o r  to  b lank  the  bu f fe r .  l f  y  (yes)  l s
spec i f ied ,  the  opera t ion  code is  se t  to  b lank  the  bu t fe r .  l f
th is  operand is  no t  spec i f ied ,  N (no)  i s  assumed.  When
used in  con. iunc t ion  w i th  the  $PUTS and $pGS macros ,
the  operand causes  a l l  279  by tes  to  be  b lanked;  when used
wi th  $GETS.  on ly  the  input  a rea  is  b lanked.

Get a Record from the CRT/Keyboarcl ($GETSI

The $GETS macro instruct ion generates the interface need-
ed to  communica te  w i th  CRT data  management  when a
record  is  be ing  read f rom the  CRT.  To  use th is  macro  in -
s t ruc t ion ,  cons t ruc t  a  CRT DTF fo r  the  f i le  and use the
$DTFO macro  to  es tab l i sh  the  o f fse ts  fo r  the  DTF.  you
must  inc lude an  EX ' f  RN fo r  $$CODM. l f  you  w i l l  need
to  use  the  da ta  in  reg is te r  2  a ta la te r  t ime,  you shou ld
save the contents of that register before using the $GETS
macro  ins t ruc t ion .

The fo rmat  fo r  the  $GETS macro  ins t ruc t ion  is :

tName l  
|  $GETS I  IDTF .add ress ]  [ .GETDAT_add ress ]

[ ,G  ETLEN-number ]  [ ,GETLOC-number ]
[ ,BLANK-Y /N ]  t ,OPC- I  N / I  NR /N ]
[ ,EO F -addressl

DTF-address specif ies the leftmost byte of the DTF for
th is  f i le .  l f  th is  operand is  no t  spec i f ied ,  the  ac ld ress  o f  the
DTF is  assumed to  be  in  reg is te r  2 .

GETDAT-address specif ies the leftmost byte of the area
in to  wh ich  the  da ta  w i l l  be  p laced.

GETLEN-number specif ies the number of bytes to get.
Val id entr ies for this operand are 1 through 27g. l f  the
sum o f  th is  number  p lus  the  number  spec i f ied  fo r  the
GETLOC operand exceeds 279, the data read is truncated
after location 279.

GETLOC-number specif ies a number representing the start_
ing  loca t ion  on  the  CRT fo r  th is  ge t .  Va l id  en t r ies  fo r  th is
operand are  0  { the  f i rs t  CRT pos i t ion)  th rough 27g.  l f  th is
entry exceeds 278, no data is read. l f  this operand is omit_
ted, the corresponding entry in the DTF is not modif ied.

ELANK-Y/N determines whether to leave the previous data
in  the  CRT buf fe r  o r  to  b lank  the  bu f fe r .  l f  y  (ves)  i s
spec i f ied ,  the  opera t ion  code is  se t  to  b lank  the  bu f fe r .  l f
th is  operand is  no t  spec i f ied ,  N (no)  i s  assumed-

OPC-lNlNR /y'y '  determines whether to set the operalon
c o d e  t o  i n p u t  o n l y  ( l N ) ,  t o  i n p u t  o n  r e q u e s t  ( l N R ) ,  o r  t o
leave the  opera t ion  code unchanged.  l f  INR is  en tered .  the
opera tor  i s  p rompted WAITING FOR REOUEST.  Then,
when the  PA1 key  is  p ressed,  ENTER DATA is  p rompted.
l f  N  (no)  i s  spec i f ied  or  i f  th is  operand is  omi t ted .  the
operation code is not changed.

EOF-address specif ies the address in your program that
should receive control when end of f i le is recognized (end
of f i le is indicated by /* as the f irst two characters of input)
l f  this operand is not specif ied, no code is generated to
check  fo r  the  end-o f - f  i l e  cond i t ion ,  and you shou ld  check
the return code in your program to determine the ourcome
of the operation.

Generate a PIJT/GET Operation Through CRT Data
Management ($PGS)

This macro instruct ion generates a pUT/GET data request
to  CRT data  management .  To  use  th is  ins t ruc t ion ,  you
must  cons t ruc t  a  CRT DTF fo r  the  f i le  and use the  $DTFO
macro instruct ion to establ ish the offsets in the DTF.

Macro Instruct ion Statements Sg
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Y i , { !  i t i u ! i  i t l s {  i l r ' } v i r  t r l  i l t e  l . ; i r e l s  f o r -  t he  neccssa ry  da ta

m i . r ! ) t d ] c rne l l t  ' l r r l i n t : s  t l r r o r rqh  an  EXTRN fo r  $$CODM.

I t  yo r ,  ; , r i l l  ; r r r ( . r  j  i u  ! t s c  t i i o  t l a t . r  i r t  r eg i s t e f  2  a t  a  l a l e r  t ime

yo r r  sh r , , . , l <1  save  t hc  cu r t i en t . r  c f  t ha t  r eg i s t e r  be fo re  i s su ing

, h e  $ P G S  ; n d c r o  i r r s t r ' r r c t r u r , .

i l ; 1 ;  i l r i , t i r f  { L , r  t l r e  $ P C l l  r n a c r o  i n s t r u c t i o n  i s :

D. l  F  adc ln 's ;  s l rec i f  ies  tho  address  o f  the  DTF fo r  th is  f i le .
! f  t i r t :  r ' r f ru rar rd  i s  r0 t  s l i r : c i f ied ,  the  adc l ress  is  assurned to
l r ' r r l l l O { j i i - e l  7 .

t ;  i  A N k  ' f ' . f u  r i l l t { i t r n i i t i ; s  r n r h e t h e r  t o  b l a n k  t h e  d a t a  i n  t l t e
' . . 1 . / 1 i t ' , r i , : ; r r p r r ' .  

i t r r : a  b i ' f o r t ;  . i  C l l T  o p e r a t i o n .  l f  Y  ( y e s )  i s
. r i c i : i t r ' ' r l ,  r l r . r , . r r r c r a l i r : r r c o c l c  i s  s o t  t o  b l a n k  t h e  i n p u t  a r e a ;
. r  r l r , :  | t r r r . r r r r . i  r s  O r n i t t r : d ,  N  ( | o )  i s  a s s u n r e d  a n d  t h e  a r e a
i :  f t i ) l  l ) i i l r l l ( i rd .

! . ) l ' l :  y ' , t : \ i  r ;1 . ' cc r i i ' : s  l vhe ther  to  se t  the  opera t ion  code to
' u l l ) r . t l / ' i r t j r i l  l f  f r l  i s  s p e c i f  i e t i  o r  i f  t h i s  o p e r a n d  i s  n o t

s1 ; l r : i l l t : ' 1 .  \  i r r r - rJ  i r  dssu t f led ,  i l t rd  the  opera t ion  code is  no t
t rod i f  i c t i  u r  the  DTI - .

PLJ T t)A T-address identi f  ies the lef tmost byte of the user

a r e a  1 r c ) n ) w h i c l r t h e  r l a t a  w i l l  b e  t a k e n .

PUT !,  EAI-number specif ies the number of bytes to put to

t i , , r  C R T .  V a l i d  e n t r i e s  f o r  t h i s  o p e r a n d  a r e  1  t h r o u g h  2 7 9 .

l f  l i re  sunr  o l  t i r i s  number  p l r rs  the  en t ry  spec i f ied  fo r  the
Pt  JTL. .OC o l re rand exceeds 279,  the  da ta  wr i t ten  is  t runcated
af t . r r  loca t ion  278.

PUTLOC-nur r iber  spec i f  ies  the  s ta r t ing  loca t ion  on  the
s c r e e n  i o r  t h i s  p u t  r e q u e s t .  V a l i d  e n t r i e s  f o r  t h i s  o p e r a n d

a r . e  0  ( t h e  f i r s t  C R T  p o s i t i o n )  t h r o u g h  2 7 8 .  l t  t h i s  n u m b e r
,  x c c i i J s  2 / 8 ,  n o  d a l a  i s  w r i t t e n .

GETDAT-number specif ies the leftrnost byte of the area
in to  wh ich  the  da ta  w i l l  be  p laced.

GEf  LEN-nurnber  spec i f ies  tho  numbe.  o f  by tes  to  ge t  f ronr

t h e  C R T .  V a l i d  e n t r i e s  f o r  t l r i s  o p e r a n d  a r e  1  t h r o u g h  2 7 9 .

l f  the  surn  o f  th is  number  p lL rs  the  en t ry  spec i t ied  I 'o r  the

GETLOC operar rc l  exceer ls  2 /9 ,  the  c la ta  reac i  i s  t runcated

af te r  loca t ion  278.

GETLOC-nurnber  spec i f  ies  the  s ta r t ing  loca t ion  on  the  CRT

for  th is  ge t  re ( lues t .  Va l id  e r r t r  ies  fo r  th is  operand are  0
( the  f i rs t  CRT pos i t i c ln )  th rough 278.  l f  t f r i s  number

excceds  278,  no  da ta  i s  read.

EOF-address specrtres the address in your progranr that

shou ld  rece ivc  c ( )n t ro l  \ ' vhen end o f  f i l e  i s  recogr r ized
( ind ica ted  by  the  charac ters  / *  i r i  t i re  t i rs t  t ln ro  i r rpu t  pos i .

t ions) .  l f  th is  operand is  no t  spec i f  ied ,  no  code is  genera ted

to  check  fo r  the  er . rd - r i f - f i l e  cond i t ion ,  a r rd  you shou ld

check  the  re tu rn  code in  your  p fogram to r  the  ou tcome o t

the  opera t ion .

Note :  l I  the  fo l low inq  operands  -  PUT DAT,  PUTLOC,

P U T L E N ,  G E - T D A T ,  G E T L O C .  G E T L E N ,  B L A N K ,  o T  O P C
' -  a re  no t  spec i t ied ,  you  must  supp ly  the  miss ing  in fo rma-

t ion  in  t l . re  DTF:  be fore  issu ing  t l re  f i rs t  $PGS request .

Put a Record to the CRT via Data Managentent ($PUTS)

Th is  mac lo  ins t ruc t ion  genera tes  a  pu t  da ta  reques t  to  CRT

data  tnanagement .  To  use  th is  macro  ins t ruc t ion ,  you  must

c o n s t r u c t  a  C R I ' D T F  f o r  t h e  f i l e  a n d  u s e  t h e  $ D T F O
macr r . '  ins t r  uc t ion  to  es tab l i sh  the  o f fse ts  in  the  DTF.

l f  you  w i l l  need to  use  t l le  da ta  in  regrs te r  2  a t  a  la te r  t i rne ,

you shou ld  save the  conten ts  o f  t f ra t  reg is te r  be fore  issu ing

the  $PUTS macro  i r rs t ruc t ion .  You must  a lso  prov ide  the

labe ls  fo r  the  necessary  c la ta  management  rou t ines  th rough

a n  E X T R N  t o  $ $ C O D M .

The fo rnra t  fo r  the  SPUTS macro  ins t ruc t ion  is :

IDTF 'add ress i  t ,BLANK Y /N l  t ,OPC Y / ! L ]

[ , P U T D A T - a c l d r e s s ]  [ , P U T L O C - n u n t b t : r  j

[ , P U T L E N - n u m b e r  i

DTF'address specif ies the address <lt  the DTF for this f  i le.

l f  th is  operand is  no t  spec i f ied ,  the  address  is  assumed to  be

in  reg is te r  2 .

I D I  I  a c ] r l r , : s s l  i . B L A N K - Y i N j  I . O P C - Y / N l

l . P U  f  D A I  a r j r i r e s s l  [ , P U T L E N - n L r r r r t r e r ]

l , P l J  I L . O C  n L r r r b e r l  [ , G E f D A T , a < f t i r e s s ]

i , G L : i - l  i : N ' r r u r n b e r  I  [ . G E T  [ - O C ' n u n r b e r ]

i . I O [ : ; r d r i r e s s J



BLANK-Y/N specif ies whether to blank the data in the
2 Z9-by te  input  a rea  be fore  a  CRT opera t ion .  l f  y  (ves)  i s
spec i f ied .  the  opera t ion  code is  se t  to  b lank  the  input  a rea .
l f  th is  operand is  omi t ted  or  i f  N  (no)  i s  spec i f ied ,  the  input
area  is  no t  b lanked.

OPC-Y/N specif ies whether the operation code rs set to out-
pu t  on ly .  l f  th is  operand is  omi t ted ,  o r  i f  N  (no)  i s  spec i f ied .
the  opera t ion  code is  no t  mod i f ied .

PrlJTDAT-address specif ies the leftmost byte of the area
f rom wh ich  the  da ta  w i l l  be  taken.

PIiJTLOC-number specif ies the start ing location on the CRT
for  th is  pu t .  Va l id  en t r ies  fo r  th is  operand are  0  ( the  f i rs t
C R T  p o s i t i o n ) t h r o u g h  2 7 8 .  l f  t h i s  r r u m b e r  e x c e e d s  2 7 8 .
no  da ta  i s  wr i t ten .

PIJTLEN-number specif ies how many bytes to put to the
C R T .  V a l i d  e n t r i e s  f o r  t h i s  o p e r a n d  a r e  i  t h r o u g h  2 7 9 .  l f
the  sum o f  th is  number  p lus  the  en t ry  spec i f ied  fo r  the
PTJTLOC operand exceeds 279, the  r la ta  wr i t ten  is  t runcated
at  loca t ion  278.

N 'o te :  l f  the  fo l low ing  operands  -  PUTDAT,  PUTLOC,
P I J T L E N ,  B L A N K ,  o r  O P C  -  a r e  m i s s i n g ,  t h e  m i s s r n g  i n -
fc , rmat ion  must  be  supp l ied  i r r  the  DTF before  the  f i rs t  pu t

reques t  i s  i ssued.

Program Function Key Support

Program Funct ion  (PF)  keys  1-9  on  the  CRT/Kevboard  are
a l 'a i lab le  fo r  use  in  your  p rogram.  When an ass igned PF key
is  p ressed,  the  program request ing  i t s  use  is  no t i f ied .  The
program may then tes t  to  see wh ich  keV was pressed in
order  to  cond i t ion  subsequent  opera t ions .

Generate a Parameter List for a Program Function Key
Request ($COEP)

Th is  macro  ins t ruc t ion  genera tes  a  ten-by te  parameter  l i s t
wh ich  reques ts  a  p rogram funr : t ion  key .  The fo rmat  o f  the
genera ted  l i s t  i s  as  fo l lows:

KEY-number specif ies the number of the p:r i .rqr.rm {unction
key  requested  (keys  1-9  are  ava i lab le  lo r  ass ignrnenf  to  your
program) .  l f  th is  operanrJ  i s  no t  spec i f ied ,  PFg is  ass igned.

Allocate Program Function Key tct a Prograrn ($PFKy'l

The $PF KY macro  shou lc i  be  used in i t ia l l y  ro  a l ioca te  a
func t ion  key  to  a  p rogram fo r  subsequent  tes t inG v ia  the

$PFKT'  macro .  l f  the  func t ion  key  has  a i ready  i ; i :e r r
a l loca ted .  the  ERR branch w i l l  be  a f fec te r i .

The fo r rna t  o f  the  $PFKY macro  ins t ruc t io r i  i s

CoE-address specif ies the address of the pararneter l ist that
spec i f ies  wh ich  program func t ion  key  to  ass ign ,  and loads
th is  adc i ress  in to  reg is te i  1 .  l f  th is  operand is  no t  spec i f ied ,
the address is assumerJ to be in register 1 (see $COFPi i f
you  w i i l  need the  conten ts  o f  reg is te r  1  a t  a  la te r  t ime,  /ou
shou ld  save the  conten ts  o f  tha t  reg is te r  beJcre  rss r r i r rq  the
SPFKY macro  ins t ruc t ion .

E R R-address specif ies the address In yc)r.n progtam that
shou id  rece ive  cont ro l  i f  the  comple t ion  cor ie  i l t  the  param-

eter  l i s t  i r rd ica tes  tha t  the  reques ted  key  is  r ro i  ava i lab le
l f  th is  operand is  no t  specr f ied ,  no  codr :  iB  gene la ted  to
c t ieck  fo r  a  success fu l  key  ass ig r rment ,  and you shou l r i
check  the  comple t ion  code in  your  [ ]a rarne ie r  l i s t  to  c le te r -
rn ine  the  ou tcome o f  the  opera t ion  ia  va iue  o i  X '40 'a t
d i s p l a c e m e n t  2  i n  t h e  p a r a m e t e r  l r s f  i n d i c a i e s  t h a t  a  k e y
was success fu l l y  ass igned) .

l v i a t : r o  I l i s t r  i i r :  i  J ' ,  i l l a i a r y ; : l i s

C f l  T  / K r V b o a r r j  S i r t l i ) , j :  t

Byte

0 6
7
8
I

Field Descript ion

Reserved

COE O-code

COE request  code

PF key  reques ted

The fo rmat  o f  the  $CQEP rnacro  ins t ruc t ion  rs :

I t . E  Y  - n  u m b e r  I
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Test for Program Function Key pressed ($pFKT)

Your  p rogram can e i ther  wa i t  fo r  a  p rogram f  unc t ron  Key
to be pressed. or i t  can test at any t ime to see i f  a specif ied
key  was pressed.  On ly  one program func t ion  key  can bc
pressed be fore  your  p roEram is  no t i f ied .

Th is  macro  ins t ruc t ion  genera tes  code to  tes t  whetner  a
program function key was pressed. The chart under tJsing
More Than One Program Function Key shows tlie value to
check for to determine i f  a specif ic key was pressecl.

The fo rmat  o f  the  $PFKT macro  ins t ruc t ion  is :

l N a m e l l  $ P F K T  I  l C O b . a d d r c s s i  l , W A t r - y , N l
[ ,  LA B E L-add ress ]

CQE-address specif ies the address of the parameter l ist t l rat
was used to  reques t  the  ass ignment  o f  the  program func t ion
key  be ing  tes ted ,  and loads  th is  address  in to  reg is te r  1  ( the
address  is  assumed to  ber  in  reg is te r  1  i f  t l r i s  operancJ  is  no t
spec i f ied) .  l f  you  w i l l  need the  conten l .s  o f  reg is te r  1  a t  a
la te r  t ime,  you shou ld  save the  conten t : ;  o f  tha t  re r l i s t t t r
be fore  issu ing  the  $PFKT macro  ins t ruc t ion .

WAIT-Y/N spec i f ies  whether  to  wa i t  fo r  the  assrgned pro-
gram func t ion  key  to  be  pressed.  l f  Y  (yes)  i s  spec i f ied ,
your  p rogram wa i ts  un t i l  an  ass igned key  is  p ressed.  l f  r ro
keys  have been ass igned,  th is  i s  a  permanent  wa i t .  l f  N
( n o )  i s  s p e c i f i e d ,  o r  i f  t h i s  o p e r a n d  i s  c m i t t e d ,  t l r e  L A B E L
operand must  be  spec i f ied .

LABEL-address  spec i f ies  the  address  i r r  your  p rograrn  tha t
shou ld  rece iv t - r  cnn t ro l  when an  ass igned proqram func t ion
k e y  i s  p r e s s e d .  T f r i s  o p e r a n d  i s  u s e d  o n l y  i f  W A I T - N  i s
s p e c i f  i e d  o r  i f  t h e  W A I T  , r p e r a n C  i s  o m i t t e d .

Using More 
'fhan 

Orte Proqram Furtction Key

l f  you  war r t  to  use  more  i lhan  or re  p roqram func t ron  key  in

vour  p rcqram,  you f f11 : i t  reques t  each key  separa t r : l y ,  us ing
t i le  $PF K.  Y '  rnac io  i i l s l ruc t ron .  Y( ru  r rus t  r - i se  a  c i i f fe ren t
paranre to i  l i s t  io r  r :ac f i  c l i f fe ren t  keV yod rv ish  to  ass iq r i .'To  

tes t  i f  a  p rogram tunc t io ' t  key  was pressed,  you shou ld
i l sue  the  $PFKT nracro  ins t ruc t ion .  Then,  when cont ro l
i s  re tu r r red  tL r  your  Dr .ograr rn ,  Tor r  sh i lu lc i  c ie te rmine  wh ich
key  was p lessed.  The io l lowrng char t  shovus  wh ich  f  ie lc ls
In  the  parameter  l i s t  shou ld  be  mod i f ied  anc l  inves t iga ted :

Value  to  se t  a  d isp{acement  Va lue  to  tes t  fo r  a t  d is -
09  be fore  issu ing  gPFKY p lacement  02  a f te r  i ssu ing

PF Key macro  ins t ruc t ion  $pFKy macro  ins t ruc t io r l

1 X',00
2 X',Ob',
3 X',Ol\ '
4  X , O F '
5  X ' , 14 ' ,
6  X ' , l a i '
7  x ' lE '
I  x '23 ' ,
I X',28',

x ' 3 1 '
x'32'

x '34'
Y ' , ? 1 . '

x'36' ,
x '37 ' ,
X '38 '
x'39',
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OCL FOR MACRO PROCESSOR

OCL statements used to call the macro processor can be
entered through the system input device or be called as a
procedure from the source l ibrary. The OCL statements
necessary to call the macro processor are shown in Figure
14.  The / i  COMPILE statement  shown is  only  necessary
when input  is  in  a source l ibrary.

SAMPLE PROGRAM

This sample program uses the macro processor and the
IBM System/3 Model  15 Basic Assembler  Program: 5704-
AS1 or  5704-AS2.  The coding shown in F igure 15 pro-
duces an object program. To use the program, you must
link edit the object program and execute it. The macro
processor can be used with any valid assembler on the IBM
Svstem/3 Model 15 and is not l imited to use with the
program product 5704-AS1 or 5704-AS2.

Purpose of the Sample Program

The sample  program in  F igure  15  is  used to  p r in t  inpu t
records entered from the system input device. l t  reads
data records from the system input device and prints them
on a  l ine  pr in te r .  Each pr in ted  l ine  reproduces  one input
record .  l f  the  spoo l ing  f  unc t ion  is  ac t i ve  fo r  th is  p rogram,

the  input  may have been read pr io r  to  runn ing  th is  p rogram.

and the  ou tpu t  may be  re t r ieved a t  any  t ime conven ien t
fo r  you .

Chapter 3: OCL and Sample Program

Termination of the Sample Program

The sample program terminates in one of two ways:

1. After successful completion of the program, EJ is
d isplayed on the CRT.

2.  When an error  occurs dur ing processing.  one of  the
fo l lowing hal ts  is  d isp layed on the CRT.

A1- i f  an error  is  returned f rom the system input
rout i  ne.

A2- i f  an error  is  returned f rom the pr inter  rout ine.

You respond to these halts by choosing option 2.
EJ is  then d isplayed on the CRT.

Anv 5444 disk drive may be used.

Any val id l l  FILE statement may be used.

Source statements wi th macro instruct ions.

Figure 14. OCL Statements for Using the Macro Processor
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Figure 15 (Part  1 of  41.  Sample Program

Figure 15 lPart2 ot  4) .  Sample Program

5 1  5 2  5 3  s  5 5 $  5 7  $  5 s m 6 t  6 2  A  i l  6 5 S  6 r  S  6 9 7 0 r 1

14 rs16 r r  rg  19  n2 i  22  23  24  E N 2 i  n  a  I  3 t  32  $  g 4 \  a 2 . a  u S  6  4 7  G  € S 5 1  5 2 f i  g  5 5 $  5 7  $  s S 6 1  5 2  s  i l  6 5 6  6 7  s  @ 7 0 7 1  1 2  i 3  1 a 7 5 1 6
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F igu re  15  (Pa r t  3  o f  4 ) .

4 ?  4 3  4 4 4 5  4 6  4 7  4 8  4 9 9  5 1  5 2 5 3  s  5 5 $  5 7  5 8  s 9 6 0 6 1  6 2  6 3 6 4  6 5 6  6 7  @  6 9 7 0 7 1  7

s  3 7  S  3 S 4  4 1  4 2 4 a  A 6  4 6  4 7  4 8  4 9 $  s t  5 2 5 3  s  5 5 $  5 7  $  S m 6 1  5 2  S  e  6 5 6  6 7  S  6 9 7 0 7 1  7 2  1 3  1 4

$ 57  s  59  m6r  62  63  e  656 67  @ 697011 12  i3  )4

Figure  15  (Par t  4  o f  4 ) .  Sample  Program
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Macro Instructions Used in the Sample program

Fifteen macro instructions are used in this sample program.
The macro instructions and their functions are:

Macro Instruction

$ALOC

$OPEN

$CLOS

$DTFD

$EOJ

$READ

$PUTP

$DTFP

$DTFO

$RLSD

$RLST

$LOGD

$LOG

$LMSG

$PUTD

Function

Al loca tes  the  pr in te r  f i l e  to  th is  p rogram.

Opens the  f i le  a f te r  a l loca t ion .

C loses  the  ou tpu t  f i l e .

Const ruc ts  the  DTF fo r  d isk .

Ca l ls  the  end-o f - job  rou t ine .

Reads input records from the system reader.

Pr in ts  ou tpu t  records  on  the  pr in te r .

Const ruc ts  the  DTF fo r  the  pr in te r .

Es tab l i shes  the  o f fse ts  fo r  the  pr in te r  and d isk  DTFs.

Generates offsets for the system reader parameter l ist.

Constructs the parameter l ist for the system reader.

Generates offsets for the system log parameter l ist.

Logs message on the system log device.

Constructs the parameter l ist for the system log.

Puts  records  to  a  d isk  f  i l e .
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Appendix B: Def ine the Fi le Control  Blocks

The DTF prov ides  in fo rmat ion  to  the  da ta  managemenr
rou t ines  about  f i les  you use.  you  must  p rov ic le  one DTF
for  each f i le  you use in  a  p rogram.  Cer ta in  f ie lds  serve  the
same purpose in  a l l  p re -open DTFs.  (p re_open DTFs are
reformatted to post-open when they are opened by using
the  a l loca te  and open macro  ins t ruc t ions . )

The f igures  in  th is  append ix  descr ibe  bo th  the  pre-open
and pos t -open DTFs fo r  un i t  record  and d isk  dev ices .

Figure

t t

1 8
1 9
20
2 1
22
23
24
25
26

DTF Described

MFCU
M F C M
1442
L ine  P r i n te r
2501
D isk
Tape
Device lndependent
C RT/Keyboard

3741

The labe ls  g iven  to  the  f ie lds  in  these f igures  are  the  labe ls
generated by the offset macro instruct ion $DTFO. Dis_
p lacements  a re  hexadec imal  numbers  wh ich  re fe r  to  tne
r igh tmost  by te  o f  the  f ie ld ;  leng th  i s  spec i f ied  in  by tes .
Addresses  in  the  DTFs po in t  to  the  le f tmost  by te  o f  the
re ferenced area .



Fie ld

Name Disp lacement Length Contents

$ D F D E V

$D F  UPS

S D F A T l

$DFAT2

$ D F C H A

$ D F C H B

$ D F A R  R

$ D F X R S

$ D F  L R A

$DFCMP

0

1

2

F

7

I

B

D

E

1

1

1

I

Z

z

z

z

1

Dev ice  code

M F C U i  ( p r i m a r y  h o p p e r  o f  M F C U )  =  X ' F 0 '

M F C U 2  ( s e c o n d a r y  h o p p e r  o f  M F C U )  =  X ' F 8 '

Ex terna l  ind ica tors

At t r ibu te  by te  1

B i t  On Mean ing

0  R e a d

i  P r i n t

2  Punch

3 Card  image mode

At t r ibu te  by te  2

B i t  On Mean ing

2 Dev ice  is  sys tem reader

3  M u l t i p l e  b u f f e r s

4  EOF on mul t ip le  bu f fe rs

5 l .  or /& read on last input operation

7 DTF has  been oPened

Address  o f  nex t  DTF in  backward  cha in

Address  o f  nex t  DTF in  fo rward  cha in

Address  reca l l  reg is te r  save area  ( re tu rn  address)

XR1 save area  (conten ts  o f  ca l l ing  program reg is te r  1  )

Log ica l  record  address

Comple t ion  code

Code

x'40'
x'41',
x'42',

Meaning

Success fu l  comple t ion

P e r m a n e n t  e r r o r

E n d  o f  f i l e  i n d i c a t o r

F igu re  17  (Pa r t  1  o f  2 ) .  MFCU DTF

Def ine the Fi le Control  Block 69
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Fie ld

Name Disp lacement Length cotrtelrts

S D F D E V

$ D F U P S

$DFAT1

$DFAT2

$ D F C H A

$ D F C H B

$ D F A R  R

$ D F X R S

$ D F  L R A

$DFCMP

0

1

z

3

5

l

I

B

D

E

1

I

2

2

2

2

2

1

Dev ice  code

M F C M l  ( p r i m a r y  h o p p e r  o f  M F C M )  =  X ' F 0 '

MFCM2 (secondary  hopper  o f  MFCM) =  X 'F8 '

Ex terna l  ind ica tors

At t r ibu te  by te  1

Bit  on

0
1
z

4
5
6

Att r ibute byte 2

Bi t  On

2

4
5
7

Meaning

Read

Pr i  n t

Punch

Card image mode

D T F  f o r  M F C M

Interpre t  mode

Pr in t  head 5  or  6  to  be  used

Meaning

Device is svstem reader

Mul t ip le  bu f fe rs  (da ta)

EOF on mul t ip le  bu f fe rs

l.  or l& read on last input operation

DTF has been oPened

Address  o f  nex t  DTF in  backward  cha in

Address  o f  nex t  DTF in  fo rward  cha in

Address  reca l l  reg is te r  save area  ( re tu rn  address)

XR1 save area  (conten ts  o f  ca l l ing  program reg is te r  1 )

Log ica l  record  address

Comple t ion  code

Code

x'40
x'41
x'42

Meaning

Success fu l  comple t ion

Permanent  e r ro r

E n d  o f  f i l e

F igu re  18  (Pa r t  1  o f  2 ) .  MFCM DTF

Def ine the Fi le Control  Block 7 ' l



Fie ld

Name Disp lacement Length t"".** 
_ _

Opera t ion  code

Bi t  On

0
1

4
6

if

Stacker select

t o B

Meaning

R e a d

r n  n l

Pu rrch

Defer  opera t ion

Card  image

No feed

F o u r  t i e r  p r i n t i n g

Read l /O area  addressr

Punch l /O area  addressr

Pr in t  l /O area  addressr

N u m b e r  o f  l O B s l

O-by te  (dev ice  address)

R-byte

Read length  t

Punch length

Pr i  n t  I  ength

Pr in t  head se lec t

Ind ica tor  by te

B i t  On Mean ing

0  P r e v i o u s  o p e r a t i o n  w a s  p r i n t

1  Feed requ i red  be fore  pr in t

2  Read a l ready  comple ted
3  F i r s t - t i m e  b i t  f o r  i n t e r p r e t

$ D F O P C

$DFSTS

$ D F C I A

$ D F  R D A

$ D F P N A

$DFPTA

$ D F N  I O

$ D F O

$ D F  R

$ D F R D L

$DFPN L

$DFPTL

$ D F P H S

$ D F  I N D

F

1 0

1 2

' t4

1 6

1 8

1 9

1 A

1 B

1 C

1 D

1 E

1 F

20

1

I

2

2

z

1

1

1

1

1

1

I

1

I  Indicates f  ie ld is  used f  or  pre-open DTF.

Figure 18 lPart  2 o l  2) .  MFCM DTF



Field
Name Displacement Length Contents

$ D F D E V

$DFUPS

$DFAT1

$DFAT2

$ D F C H A

$DFCHB

$ D F A R  R

$ D F X R S

$ D F L R A

$DFCMP

$DFOPC

0

1

2

J

5

I

B

D

E

F

1

1

1

2

2

I

2

z

1

1

Dev ice  code X '50 '

Ex terna l  ind ica tors

Attr ibute byte 1

Bit On

0
2

Attribute byte

Bi t  On

2
?

4
5

Meaning

Read

Punch

Card  image mode

Meaning

Dev ice  is  sys tem reader

Mul t ip le  bu f fe rs  (da ta)

EOF on mul t ip le  bu f fe rs

/ .  o r  /&  read on  las t  inpu t  opera t ion
DTF has  been opened

Address  o f  nex t  DTF in  backward  cha in

Address  o f  nex t  DTF in  fo rward  cha in

Address  reca l l  reg is te r  save area  ( re tu rn  address)

XR 1  save area  (conten ts  o f  ca l l ing  program reg is te r

Logical record address

Comple t ion  code

1 )

Code

x'40'
x '41 ' ,
x'42',

Operation code

Bi t  on

0
1
2

4
q

Meaning

Success fu l  comple t ion

Permanent  e r ro r

E n d  o f  f i l e

Mean ing

Read

Pr i  n t

Punch

Defer operation

Card  image mode

No feed

Figure 19 (Parr 1 of 21. 1442 DTF

De f  i ne  t he  F i l e  Con t ro l  B l ock  73



Fie ld
Name Displacement Length Contents

$DFSTS

$ D F C I A

$ D F  R D A

$DFPNA

$ D F N  I O

$DFO

$ D F  R

$DFPN L

1 0

1 2

1 4

1 6

1 9

i A

1 B

1 D

z

2

2

J

1

1

2

Stacker select (N4 FC|-J, MFCM, 14421

l 0 B  a d d r e s s l

Read l /O area  address l

Punch l /O area addressr

Number  o f  lOBst

O-by te  (dev ice  address)

R-by te

Punch length

t  Indicates f  ie ld is  used for  pre-open DTF.

F igu re  19  (Pa r t  2  o f  21 .  1442DTF



Fie ld

Name

$ D F  D E V

$D F IJPS

$ D F A T 1

$DFAT2

$ D F C H A

$ D F C H B

$ D F A R  R

$ D F X R S

S D F  L R A

$ D F C M P

$ D F O P C

$ D F S K B

$Dt-sPB

$DFSKA

$DFSPA

Disp iacement

tr

7

9

B

l)

E

i 0

l l

1 2

t 3

---"- *t
I
I

1

2

1

1

2

2

2

2

2

1

Contents

Devrce  co t lc

Code Mlearring

x ' E o '  1 4 0 3
x'11' 3284

E x t e r  r r a l  i r r t l i c a  t o r s

At t r ihu te  t ry te  1

B i t  On Mean ing

1  P r i n t

A t t r ibu te  by te  2

B i t  On Mean ing

6
1

Code

x ' 4  0 '
x ' 4 1 ' ,
x '42 '
x '48' ,

( ) l re ra t io r r  coc le

B i t  O n

H a l t  o n  u n p r i n t a b l e  c h a r a c t e r

DTF t ras  been opened

Mean ing

Succr.:ssf r-r I  conrplet ion

P e r m a r r e n t  e r r o r

E n d  o f  f i l e

Over f  l r - rw on  the  pr in te t

Mean i r rg

P r  i r r t

Ac ld ress  o f  nex t  DTF in  backward  cha in

Address  o f  r rex t  D ' l 'F  in  fo rwarc l  cha in

Address  reca l l  teg is te r  save area  ( re tu r t r  address)

XB1 save area  (conten ts  o f  ca l l ing  progra l l l  reg is te r

l -og i r :a l  reco t t l  ac lc i tess

Cc-rrn yrlet i  ot t  r :ot lr :

1 )

[ . , ine  nurn f le r  to  s l< iJ r  tO he fore  the  pr in t  opera t ion

[ , lu rn l rc r  o f  l i r res  to  space be f  o re  the  [ ) r i r l t  opera t lon

[ - i | ]e  nunr l le r  l .o  s l< ip  to  a f l c r  the  pr i r l t  opera t io r ' l

N u r n b e r  o f  l i r r e s  t o  s p a c e  a f t e r  t h e  p r i n t  o p e r a t i o n

F igu re  20  (Pa r t  1  o f  2 ) "  L i ne  P r i n te r  DTF

f ) e f i n e  t h e  F i l e  C o n t r o l  B l o c k  7 5



F i e l d

Name Disp lacement Length Contents

$ D F P O

$ D F P R

$ D F P I B

$ D F P I O

$ D F P R L

$ D F O V F

$ D F  L P

$DFPOS

$ D F M S K

$ D  F P G S

1 4

1 5

1 l

1 9

1 B

1 C

1 D

1 E

1 F

20

1

1

z

a

z

1

1

1

1

1

O-by te  (dev ice  address)

R-by te

IOB addressr

l /O area  addressr

Record  length

Over f low l i r re  number r

L ines  per  paget

Pos i t ion  counter

M a x i n r u m  s k i p  v a l u e r

Page size save area

'  Indicates f  ie ld is  used for  pre-open DTF

F igu re  20  (Pa r t  2  o l  2 ) .  L i ne  P r i n te r  DTF

t o



Fie ld

Name Displacement Length Contents

$ D F D E V

$ D F U P S

$DFAT1

$DFAT2

$ D F C H A

$ D  F C H  B

$ D F A R  R

$ D F X R S

$ D  F  L R A

$ D F C M P

$ D F O P C

.  
I  

, t  

I  
Dev icecodeX '38 '

1  I  1  |  E x t e r n a l i n d i c a t o r s

t l
,  

I  
t  

I  

A t t r i bu teby te l

I I  Bit on Meanins

I I 
t''^o"

l l 0 R e a d
|  

|  3  Card image mode

l r
3  

|  
I  

I  
A t t r i bu teby te2

I I Bit on Meaning

I  I  2 Device is svstem readef

I  I  3  Mu l t ip le  bu f fe rs  a re  be inq  usec l

|  |  4  End-of- f  i le  on nru l t ip ie buf fers

I | 6 l. or /& was read

I  I  

7 DrF has been oPened

t  
|  

,  
I  

Address of next DTF in backward chairr

I  

t  

|  

,  

I  

noot. t ,  of  next DTF in forward chain

I 
t  

|  
,  

I  
nOOrets recal l  register save area (return addressi

I  

t  

|  

,  

I  

xnr  save area  (conten ts  o f  ca l l ins  p rosram re-o is te r  1 )

I  
"  

|  

,  

I  

t -ooicat recordaddress

I  

t  

|  

, t  

I  

comore t ioncode

l l l c o a e M e a n i n s
|  |  |  x ' +o '  success fu l comP le t i on

|  |  |  x '41 '  Permanent  error

I  |  
|  

x '+z'  End or r i re

i  
'  

|  |  
oo., .ut ion.oo.

|  |  |  
e i t  c tn Meanins

l l l ' R e a c l
I  I  |  3  De fe roPera t i on

I  |  |  +  c a r d i m a g e m o d e
|  |  |  5  N o f e e d

Figure 21 (Part  1 of  2 l . .  2501 Df F

De f  i ne  t he  F i l e  Con t ro l  B l ock  77



F i e l d

Name Displacement Length Contents

$ D F C I A

$ D F R D A

$ D F N  I O

$ D F O

$ D F R

$ D F R D L

1 a

1 4

1 9

, IA

1 B

1 t -

5

1

'l

1

IOB address '

Read l /O area  addressr

N u m b e r  o f  l O B s r

O-by te  (dev ice  address)

R-by te

Read length

I  Indicates f ie ld is  used for  pre-open DTF.

F igu re  21  (Pa r t  2  o f  2 ) .  2501  DTF

78



Fie ld

Name Displacement Length Contents

$ D F D E V

$DFUPS

$DFAT1

$DFAT2

l:",.:;
lil:l;

0

1

2

3

5

7

q

B

D

1

1

1

1

2

2

2

2

2

Device code: l
R1  ( removab le  d i sk  -  5444 ,d r i ve  1 )=  X 'A0 '

F1  ( f i xed  d i sk  -  5444 ,  d r i ve  1 )  =  X 'A8 '

R2 ( removable d isk -  5444,dr iue 2)  = X '80 '

F2 ( f ixed d isk -  5444.  dr ive 2)  = X '88 '
D1 (5445.  dr ive ' l )  = X 'CO'
D2 (5445,  dr ive 2)  = X 'C8'
D3 (5445,  dr ive 3)  = X 'D0'
D4 (5445,  dr ive 4)  = X 'D8'

External indicatorsr

Attribute byte 1r

Bit On Meaning

0 Indexed
1 Consecut ive
2 Direct
3  Mu l t i vo lume
4  Inpu t
5 Output
6 Update
7 Add

Attribute byte 2r

Bit On Meaning

3 Mul t iP le buf fers
7 DTF has been oPened

DTF chain pointer  A (backward)

DTF chain pointer B (forward)r

ARR save area ( return address)

XR1 save area  (conten ts  o f  ob jec t  p rogram XR1 )

Address of logical record (shared l /O address of logical input record)1

I  Indicates f  ie ld is  used for  preopen DTF.

|  

'  
r isure 22 (Part  1 ot  71.  Did(  DTF (5704SC1 onlv)

Def ine the Fi le Control  Block 79



Fie ld

Name Displacement Length Contents

$ D F C M P

$DFOPC

$ D F  I O B

$ D  F P R  B

$ D F B K L

$ D F  R C L

$ D F P T R

$ D F R O 1

$DFXTA

$ D F M V F

$DF R02

E

F

11

I J

1 5

1 7

1 9

1 A

i c

1 C

1 D

1

z

z

2

z

2

1

2

( 2 1

1

Comple t ion  code

Code

x'40'
x'41'
x'42'
x'44'
x'50'
x'60'
x'62',
x'64'.
x'68'
x'70'
x'72',

Meaning

N o r m a l  c o m p l e t i o n

Cont ro l led  cance l  taken on  permanent  l /O er ro r
E n d  o f  f  i l e  ( i n p u t )

No record  found (ou t  o f  ex ten t  fo r  d i rec t  f i l es )
Key  f ie ld  does  no t  match  key  in  update  record
Dup l ica te  key  on  a t tempted load or  add
Keys  ou t  o f  sequence (a t tempted load or  add)
Key low fo r  th is  vo lume or  h igh  fo r  any  vo lume
Key low fo r  th is  vo lume
End o f  ex ten t  o r  end o f  read (ou tpu t )

Key  h igh  fo r  las t  vo lume

Comple t ion  codes  o ther  than X '40 '  a re  re tu rned be fore  the  da ta  manage-
ment  func t ion  is  ac tua l l y  comple ted .

Opera t ion  Code:

Bit (s)  On

0
1
2

0,3

Meaning

Get

Put /add or  pu t / load

Put/u pdate

Set  new l im i ts

Pre-open address of l /O areat
Post open address of IOB

Address  o f  cur ren t  p rocess  IOB (dua l  l /O on ly ;  shared
l /O-address  o f  log ica l  ou tpu t  record) .

B lock  length  ( length  o f  da ta  bu f fe r ) t

Logical record lengthr

Data  b lock  index  (address  o f  nex t  record)

R eserved

Data  s ta r t  ex ten t

Address of direct MVF extent tablel

R eserved

t  lndicates f ie ld is  used for  preopen DTF.

Figwe 22 (Part 2 ol 7). Disk DTF (57O4-SC1 onty)
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Fie ld

Name Displacement Length Contents

$DFXTB

$ D F N U M

$DFSWA

$ D F N A M

$DFAT3

$DFAT4

$DFAT5

$DFSEC

$DFWAA

$DFWAB

$DFWAC

$DFWAD

$D F RO4

$ D F R M A

$DF R06

$ D F  R M B

1 F

t r

20

28

29

2A

2 B

z v

2 D

2 E

2 F

30

J I

34

35

38

2

(2 \

1

8

1

1

1

1

I

,l

1

1

1

3

1

3

Data end extent (disk address)

Number of  extents (d i rect  MVFIr

Scheduler  work area format-1 label  sequence number

Fi le  namer

Attribute byte 3t

Bi t  On

0
1
2

4

6

Attribute byte 4r

Bi t  On

0
1 A
t -  I

Meaning

Addrout

Ordered load

R a n d o m

Limi ts

End o f  l im i ts  -  ca l l  to  open

Force  end o f  vo lume -  ca l l  to  c lose

O n l i n e  m u l t i v o l u m e

Reserved

Mean ing

Compi le r  access  method

Reserved

Attribute byte 5 (Bits O-7 are reserved)r

Number of  sectors to wr i te  (sp l i t )

Work area A (d isk)

Work area B (d isk)

Work area C (d isk)

Work area D (d isk)

Reserved

Work area,  length of

Reserved

f i r s t  par t  o f  over laP record

Work  area ,  leng th  o f  second par t  o f  over lap  record

I  Indicates f  ie ld is  used for  preopen DTF.

Fiswe 22 (Part  3 of  71.  Disk DTF (5704SC1 only)

De f  i ne  t he  F i l e  Con t ro l  B l ock  81



Fie ld

^::1"

$DFl ' l  D 1

l ) is;r lacement Length Contents

139

3A

I n d i c a t o r  b y t e

B i t  On

0 3
4
6

o

7

Ind ica tor  by te  2

B i t  On Mean ing

Mean ing

R eserved

Pseudo-get

H i g h  k e y  l o a d e d  ( i n d e x e d  o u t p u t  -  M V F )
Low key  was found
Buf fe r  has  been wr i t ten

$L) F t! D2

$ D F N D 3

$ D F  R 0 7

SD F  RO8

$ D F N X R

$D FSPC

$D F  R09

$ D F  I O A

$DF DAT

Enc l  o f  D isk  D T 'F  fo r consecu i lve  ou tpu t

Figure22 (Part  4 of  7) .  Disk DTF (5704-SC1 onty l

82

Indexed random update  -  f  i r s t  t ime ind ica tor
F i rs t  record  o l t  new vo lume
M V F  e n d  o f  f i l e
E n d  o f  a l l  M V F  f i l e s
E m p t y  f i l e  ( s k i p  i n i t i a l  i n d e x  s e a r c h )
Prev ious  opera t ion  was add
E n d  o f  f i l e  h a s  b e e n  r e a c h e d
E O F  o n  t h i s  g e t  ( l i m i t s  n o t  s e t )

Mean ing

I n d e x  c o n t a i n s  a d d s  o r  n e w  e n t r i e s
Reserved

Records  added
Out  o f  sequence add (key  sor t  needed)
Cur ren t  p rocess  bu f fe r  con ta ins  adds
Cur ren t  p rocess  bu f fe r  con ta ins  updates

0
i
z

J

4
tr

6
7

I  nd icator  byte

Bi t  On

0
|  - J

4
tr

o

7

R eserved

Reserved area  1  (5444 on ly )

D isk  address  o f  nex t  record  (CSDD)

Nurnber  o f  t rac l<s  i r r  cy l inder

R eserved

Disk  address  save area

P o i i r t e r  t o  c u r r e n t  i n d e x  e n t r y .

3C

3 D

4 6

48



F  i e i d

Narne

$ t ) F  R  1 t i

$ D F F O F

$DFCU FI

$iti F f'l I

$ I J F R ] 2

$ t I  F  K X A

$D t l<B t:

$DF t<. t

SD  F  I I ' I  3

s;ii t-: F{ x ll

$DF 11. [ )

$ t ) F B I  X

$ D F R 1 4

$ D F F I  X

$ D F R 1 5

49

.il\

4t)

tor  d i rect

5:l

53

54

56

5B

5A

5 B

5 E

60

o l

o z

64

65

, i

: 1
R ese rved

Resenved area  I

D i s k  a d d r e s s  o f

D isp lacenrent  I  Lengt l r Contents

h y t e  ( 5 4 4 4  o n l V  )

l o g i r : a l  e n r l  o f  f  i l e  ( C S D )

ntl

I
I
i

l p l l l  i r

( 3 )

uJ rJa te

Disk  address  o f

P o i r r t e r  w r i t t e n

Arldress of uscr

AdrJress  o i  l<ey

l o i l i r : a l  e r r r l  o f  i r r t l e x  ( C S D )

i n d e x  ( p o i n t e r  1 o  i r e x t  l r r r f f e r  e n l r y )

' s  k e y  a r e a r

i n  c o r e  ( d i r e c t )

D T F

A d d r e s s  o J  c u r t r : n t  k e y  ( i t t d e x )

A c l r i r e s s  o f  l r i g l r  l < e y  ( l i r r r i t s )

f l e s e t v e r l

S t a r t  e x t F ? r t  o l  i r r r l r : x  ( d i s k  a d r l r e s s  o f  f i r s t

A< ld r  ess  o f  i u r Jc :<  l (  l t J

l { e y  i e r r q t h '

Rcse i  ve r i

l ) i s t :  a r l t l r e l , s  o i  c r r r l  o f  r r i r l i ; x  ( C S D )

l ) i . 1 r l . r r : , , t 1 r , ' , , r , i  : , , / , t r  r , ' C l t t l i

I l r < i px  l r l r i r : f , .  s i ze '

Beser ver l

j  t l r s k  a r l t l r r ' . s r r l  s l ; r t l , r l  i r r r l " r  ( 5 1 , i 5 1
I

( 2 1

\ 2 )

I

2

2

2_

I

. 1

,)

1

1

')

1

t  r .aol(  )

'  Indicates f ie ld is  r . rsed for  pre-open DTF.

Fiqvre 22 (Parr  5 of  7) .  Disk DTF (5704-SC1 only)
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Fie ld

Name Displacement Length Contents

$ D F D T X

$ D F A B F

S D F A P R

67

69

6 B

2

2

.)

Star t  o f  d isk  t rack  index  (5445)  d isk  address

A d d r e s s  o f  a d d  i n d e x  I O B

Add index  bu f fe r  po in te r

E n d  o f  D i s k  D T F  f o r  i n d e x  s e q u e n t i a l  i n p u t  o u t p u t ,  a n d  u p d a t e

$DFIV ] IX

SDF LOW

6D

6F

z

z

Address  o f  in -core  index  ( random)r

Address  o f  low key  ( l im i t )

E n d  o f  D i s k  D T F  f o r  i n p u t  o r  u p d a t e  w i t h  l i m i t s

$D F LST

$ D F H A D

$D F  LOT

S D F H P K

$ D F B Y T

6 F

7 1

7 1

7 5

( 2 1

2

(21

2

2

Address  o f  las t  key  ( indexed sequent ia l )

Address  o f  h igh  add key  bucket r

Address of save area for current keyr

Address  o f  h igh  pr imary  key

Number  o f  by tes  in  in -core  indexr

E n d  o f  D i s k  D T F  f o r  i n d e x  r a n d o m  i n p u t  a n d  u D d a t e

$DFAPT

$ D F R 1 6

$ D F R 1 7

$D F KXP

78

79

7C

z

1

1

Poin ter  to  nex t  record  in  add bu f fe r

R eserved

Reserved area  1  by te  (5444 on ly )

D isk  address  o f  end o f  p r imary  index

End o f  D isk  DTF fo r  index  random add,  re t r ieve  add.  and update  add

$DFSLP

$ D F R 1 8

$ D F S L A

7 E

7 F

82

2

1

Save area  fo r

R ese rved

Save area for

las t  index  d isk  po in te r

las t  index  d isk  address

End o f  D isk  DTF fo r  index  sequent ia l  add and uodate  add

I  Indicates f ie ld is  used for  pre-open DTF.

Figure22 (Part  6 of  7) .  Disk DTF (5704SC1 onty l



Fie ld

Name Displacement Length Contents

$DFSTA

$DFSEO

$ D F N X T

$ D F F 1 S

$ D F F 1

$ D F A R  1

$ D F X R  1

$ D F  K E Y

$DFTAB

$ D F E N T

$ D F V O L

84

d 5

86

87

\,o

t-tt

C E

DO

D 1

z

1

1

1

63

2

2

2

2

,

1

M u l t i v o l u m e  f i l e  t a b l e  p o i n t e r

Vo lume sequence number  o f  cur ren t  vo lume

Volume sequence number  o f  nex t  vo lume

Star t  o f  fo rmat -1

Format -  1  save area

EOV save area

EOV save area

Address  o f  h igh  key  f  rom Format -7

Address  o f  mu l t i vo lume in fo rmat ion  tab le

Number  o f  en t r ies  in  in -core  index

N u m b e r  o f  v o l u m e s  o n l i n e

End o f  D isk  DTF fo r  mu l t i vo lume f  i le  p rocess ing

Figure 22 (Part  7 of  71.  Disk DTF (57O4SC1 onty)

De f  i ne  t he  F i l e  Con t ro l  B l ock  85



Fre l r l

Narne

$ D F D E V

$D FUPS

$f l f -AT' l

i i i : : . ' \  I  " /

.$l-r F I t

-  
l i l i l l ( : i t T r

Fignr ' .22a (Psr r  i  e f  i ' ,  L i  s i , .  f ' - iF  i? "7 i )4 -SC2 r :n iv i

f l isplace rrre nt

i l

r 5 . t  i u r  l ) l ( ,  ( ) D e o  [ )  l - i

L)cv ice  co t l t : : t

R 1  ( s i n r u l a t i o n  a r e a ,  d r i v e  1 )  =  X ' A 0 '

F 1  ( s i m u l a t i o n  a r e a ,  d r i v e  1 )  =  X ' A 8 '

R 2  ( s i m u l a t i o n  a r e a ,  d r i v e  2 )  -  X ' 8 0 '

F 2  ( s i m u l a t i o n  a f e a ,  c l r  i v e  2 )  =  X ' 8 8 '

D 1  ( 3 3 4 0  d r i v e  1 )  =  X ' C 0 '

D 2  ( 3 3 4 0  d r i v e  2 )  -  X ' C 8 '

D3/D31  (3340  c l r i ve  3 )  '  X 'DO 'o i
(3344  d r  i ve  3 ,  i r . i g i ca l  u r i i t  1 )  =  X 'D0 '

I t 4 lD4 l  ( 3340  d r i ve  4 )  -  X 'DB 'o r
(3344 dr ive 4,  l t - 'g ica l  uni t  1)  = X 'D8'

D32 (3344 r i r  ive 3,  log ical  urr i t  2 l  = X 'D1'
D33  (3344  cJ r  r ve  3 ,  l og i ca l  u r r i t  3 )  =  X 'D2 '
D34 (3344 dr ive 3,  log ical  uni t  4)  = X 'D3'
D42 (3344 dr ive 4,  log i t ;a l  r r r t i t  2 l  = X 'D9'
D43  (3344  d r i ve  4 ,  l og i ca l  un i t  3 )  =  X 'DA '
t )44 (3344 dr ive 4,  log ical  uni t  4)  = '  X 'DB'

l ix terr ra l  i r r r l rcators l

Contents

Att r ibute br , r re 1r

Bi t  Orr

0
1
2
3
4
5

7

Al t f r l ) r te  l ty te ' .2 \

tsit On

r.)
1

3
,1

5
6

l\4earrirrg

Inri l ;xr l t . l

Cur rsecu t i t re

i l l  or:. t

l l t r  ! . t  i v  o lu t  r 'e

l l r f ) { l t

( J u l p u t

i  Jpr la te

Atlci

Nlean irtg

l jev ,c ;e  indeper rder  r i  DT F

[ rTF . r i i . r ca ted

D e v i c e  r s  S Y S I N

Mul r ip te  b i r f fe rs  da ta

Dr : te r red  open

iOV -  O lose  ignot 'ed  b i t

EOV Ca l l  c lose

Operred

DJ 'F  r ;ha in  p , . - r t t t ie t  A  (backward)



Name I  D isp lacement

a

1

2

1

Fie ld

$ D F C H B  i  T

$ D F A R R  |  9

$ D F X R S  I  N

$DF LRA i  t )

$ D F C M P  ]  E

$DFOPC i  F

$ D F T O B  I  r  r

$ D F P R B  i  1 3

$ D F B K L  I  I  S

S D F R C L  I  1 7

$ D F P T R  i  t s

Length 
i 

Cont"ntt

D T F  c h a i n  p o i n t e r  B  ( f o r w a r d ) r

AR R save area  ( re tu rn  address)

XRi  save area  (conten ts  o f  ob jec t  p rogram XR1)

Address  o f  log ica l  record  (shared l iO address  o f  log ica l  inpu t  record) r

Cr - rmp le t ion  code :

Code Mean ing

X '00 '  Record  no t  found ( reques ted  key  low)

X '40 '  Success fu l  comple t ion
X '41 '  Permanent  e r ro r
X ' 4 2 '  E n d  o f  f  i l e

X '44 '  No record  found

X '50 '  Update  key  no t  equa l  to  key
X '60 '  Dup l ica te  key  on  load or  add
X '62 '  Keys  ou t  o f  sequence on  load or  add
X '64 '  Key  low fo r  th is  vo lume or  h igh  fo r  any  vo lume
X'68 '  Key  low fo r  th is  vo lunre
X '7O'  End o f  ex ten t  o r  end o f  ree l
X ' 7 2 '  K e y  h i g h  f o r  l a s t  v o l u m e

Comple t ion  codes  o ther  than X '40 'a re  re tu rned be fore  the  da ta  man-
agement  f  unc t ion  is  ac tua l l y  comple ted .

Opera t ion  code:

B i t (s )  On Mean ing

x ' 3 0 '  G e t

X '40 '  Put /update

X '60 '  Put /add or  pu t / load

X '90 '  Set  new l im i ts

Pre-open address  o f  l /O arear
Post  open address  o f  IOB

Address  o f  cur ren t  p rocess  IOB (dua l  l /O on ly ;shared
l iO address  o f  log ica l  ou tpu t  record) "

B lock  length  { length  o f  da ta  bu f fe r ) t

Log ica l  record  lengt f r i

2  i  Data  b lock  index  (address  o f  nex t  record)

Pase of  G C21 -7608-2

lssued 29 September 1978
B v  T N L :  G N 2 1 - 5 6 4 9

' l nd i ca tes  f i e l d  usec l  f o r  p re -open  DTF .

Figwe22a (Part  2 ot  71.  Disk DTF (5704SC2 onty|
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Page of  GC21-7608-2
lssued 29 September lgTg
By TIJ L;  G N21 -b649

Displacement

$DFSEG

$DFXTA

$ D F M V F

$D FOB

$DFXTB

$ D F N U M

$DFSWA

$DFNAM

$DFAT3

$DFAT4 2A

$DFAT5

'  Indicates f  ie ld used f  or  preopen DTF.
Figure 22a (Part 3 of lr). Disk DTF (57O4-SC2 onty)

88

Contents

F i ie  ihare  segment  number

l i  s" at ldress of start of data

AdcJress  o f  d i rec t  MVF ex ten t  tab le r

Devrce-  rnCependent  O code

D sri  arldress of end of data

Nr ,n r i re r  o f  ex ten ts  (c j i rec t  MVFi r

SL l re { ru le r  work  a rea  fo rnra t -1  labe l  sequence number

F . t  l r i r f l t € ;

Ai  r  r  ,  L ;u te  by te  3 r  :

1 A

l o t  1

:
I

1
l

1 2 l

I L

I U

i D

I F

1 F

20

zo

2g

tsrt On

0
1
1

j

4

0
:

At l  , l - rute byte 4r

Br t  On

Meaning

Addrout

Ordered load

Farrt iom

L r m r t s

End o f  l im i ts  -  ca l l  to  open
Force  end o f  vo lume -  ca l l  to  c lose
O r r l i n e  m u l t i v o l u m e

Reserved

Mean ing

Compi le r  access  method
Bypass  d i rec t  f i l e  c lear
3340s supported

N o  v e r i f y  ( m a i n  d a t a  a r e a )
Reserved

Consecut ive  add f  rom s tar t  o f  f  i l e
28

1
a

4 . 6
7

Att r i i tute

B i t  O n

fl

1

4

E

6

o y l e  5 - :

Mean ing

F o r m a t -  l  f o r  t h i s  D T F
F i l e  s h a r e

Copy ing  a  PTAM f i le
Ex terna l  bu f fe rs
Externa l  bu f fe rs  c losed
M u l t i v o l u m e  f  i l e  s h a r e  s u p p o r t
CCP task
Reserved



Page of  GC21 -7608-2

lssued 29 September 1978
Bv  TN  L :  GN21 -5649

$DFSEC

$DFWAA

$DFWAB

$DFWAC

$DFWAD

$D F RO4

$DF R06

$ D F R M A

$ D F R M B

$ D F N D 1

Displacement Length Contents

2C

2 D

2 E

2 F

30

3 1

32

3 5

J U

39

Number  i l f  sec tors  to  wr i te  {sp l ! t i

W o r k  a r e a  A  ( d i s k )

Work  area  B (d isk )

Work  area  C (d isk )

Work  area  D (d isk )

Reserved

R eserved

Work  area .  leng th  o f  f i r s t  par i , t f  over lap  record

Work  area ,  leng th  o f  second par t  o f  over iap  record

Ind ica tor  bv te  1  :

B i t  On

0
1

I

3
4
5
F;

7

Indicator  byte 2 ;

B i r  On

0
1
2
3
4
5

7

lndicator  byte 3 :

Bi t  On

0
1
2
3
4

5
6
l

$ D F N D 2

$ D F N D 3

' l nd i ca tes  f i e l d  i s  used  f o r  p re -open  DTF .

Figure 22a (Part 4 of 7) . Disk DT F (5704SC2 onlyl

Meaning

BufJer  l s  i . r : i r r i : i ; f  " , ra ' ,  read

Swi tch  bu i le i - i  Or  pc ,n le rs  rn  subrout ine
Ul lda te  . ) r -  i  : ' :  s  i ' .  s r r . l iu  DTF
Par t ia i i v  1 r  i  r . , , . j  ad ,  j  D i j i f s r ' r j r i t ten

High  keV i i : ; r ' : , : rJ  { i r - rC lxed ou tpu t  -  MVF)
Low kev  was io r - rnd

Buf fe r  has  i )eer l  \4  r  r t t f  n

Meanrng

Indexer l  f  r : r {J { lm up( l : t i r  -  f r rs t  t ime ind ica tor
F i rs t  rec i : ' , . ' j , i r - ,  i tew v i , ! iu rne

M V F  e n r i  : t  l . i t

End o f  i i r ,  i r i  . .  i  l ; ! . : : ,

E m p t v  f i i i ,  l s r r p  i n i t i . t r  r n d e x  s e a r c h )
PTeViOUS t. i t) i t  . ,r l rOfl  r*-; :S add
E n d  o i  f  r l r :  l : . r s  5 e c i . ; r r r r c h e d
E O F  o n  t l r r s  t J C t  i i t n l ! t :  n o 1  s e t )

Mean ing

Cur ren t  p rocess  bu l l c ; '  con ta ins  upr la te
A d d e d  e n t r r e s  i n  i n p u t  r n d e x  b u f f e r
Records in ar jd l-rr.r f  fer $/e!-e updated
End o f  cJa ta  r r r  Input  l )u f fe r  indexed
Records at lderJ

Out  o f  sequcnce ac ic l  (key  sor t  needed)
Cur ren t  p rocess  bu f fe r  con ta ins  adds
New ent r res  in  add in r lex  bu f fe r

D e f i n e  t h e  F i l e  C o n t r o l  B l o c k



Pase of  GC21-76O8-2
lssued 29 September 1978
By  TNL :  GN21 -5649

t Indicates f  ie ld is  used for  preopen DTF.

Figure22a (Part  5 of  7) .  Disk DTF (5704SC2 onty)

1

End o f  D isk  DTF fo r  consecut ive  ou tpu t

End o f  D isk  DTF fo r  consecut ive  input  and update

Contents

Work  area  E (d isk )

P h y s i c a l  u n i t  s i m u l a t i o n  a r e a  o n r y

4  |  D isk  address  o f  nex t  record  (CSDD)

2 |  Ac ld ress  o f  t r le  share  DT F

3 i  D isk  ac ld ress  save area

2 |  Po in te r  to  cur ren t  index  en t ry

1  |  Ind ica tor  by te  5

Code Meaning

0 Get  has  no t  been done

1 Do not  f  lush  bu f fe rs  in  r : lose
2 7  Reserved

Reserved (s imu la t ion  area  on ly )

D isk  address  o f  log ica l  end o f  { i le  (CSD}

Disk  address  o f  log ica l  end o f  index  (CSD)

Po in te r  wr i t ten  index  (po in te r  to  nex t  bu f fe r  en t ry )

Address  o f  user 's  key  area l

Address  o f  key  in  core  (d i rec t )

End o f  D isk  DTF fo r  d i rec t

Address  o f  cur ren t  key  ( index)

Address  o f  h igh  key  ( l im i ts )

Reserved

Star t  ex ten t  o f  index  (d isk  address  o f  f i r s t  t rack)

Address  o f  index  IOB

3 D

4 1

+J

46

4B

49

$DFWAE

$ D F P U N

$ D F N X R

$D FSH R

$ D F I O A

$DFDAT

$ D F N D 5

$ D F R l  1

4 D

4 F

5 1

tr?

$ D F N X K

$ D F K P R

$DFKAD

$ D F K C R

53

5 J

54

56

58

$ D F C U R

$ D F H  I

$ D F R 1 2

$ D F K X A

$ D F K B F

t 2 l

t 2 l

I

2



Fie ld

Name Disp lacement Length Contents

I 
$DFKL

I  $DFND4

$ D F K X B

$ D F K D

$ D F B L X

$ D F  R  1 4

$ D F  R  1 5

$ D F F  L X

$DFDTX

$ D F A B F

$DFAPR

5A

5 B

5 E

60

6 1

62

63

65

67

69

frt'

2

I

2

1

1

1

z

2

2

2

Key length  I

Indicator byte 4

Code

0
1

2
3.7

Meaning

F i rs t  key  inva l id  in  index  bu f fe r
F i rs t  add bu f fe r  no t  f i l l ed
Add area already formatted
Reserved

Disk  address  o f  end o f  index  (CSD)

Disp lacement  o f  key  in  recordr

Index  b lock  s izer

Reserved

Reserved

Disk  address  o f  s ta r t  o f  index  (ma in  da ta  a rea)

Star t  o f  d isk  t rack  index  d isk  address  (ma in  da ta  a rea)

Address  o f  add index  IOB

Add index  bu f fe r  po in te r

End o f  D isk  DTF fo r  index  sequent ia l  inpu t  ou tpu t ,  and update

End of_Disk

$DFLST

$ D F H A D

$DFHPK

$DFBYT

$ D F M I X

$DFLOW

6 D

6 F

2

2

Address  o f  in -core  index  ( random)r

Address  o f  low key  ( l im i t )

TF fo r  inpu t or pdate with imi ts

Address  o f  las t  key  ( indexed sequent ia l )

Address of high add key bucketr

Address  o f  h igh  pr imary  key

Number  o f  by tes  in  in -core  index l

6F 
I 

'',',
1 1  

l ' ,7 3  
l ' ,

7 5  1 2

End o f  D isk  DTF fo r  index  random input  and upoate

I  lndicates f  ie ld is  used for  pre-open DTF.

Figure 22a {Pan 6 of  7} .  Disk DTF (57O4SC2 onty)
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F i e l d

Name Displacement Length Contents

$DFAPT

$ D F R 1  6

$ D F R 1 7

$ D F K X P

7 7

78

l9

7C

z

1

'l

J

Pointer to next record in add buffer

Reserved

Reserved area  (s imu la t ion  area  on ly )

D isk  address  o f  end o f  p r imary  index

End o f  D isk  DTF fo r  index  random add.  ret r ieve  add,  and update  add

$DFSLP

$ D F R 1 8

$DFSLA

] E

7 F

82

2

1

Save area  fo r  las t  index  d isk  po in te r

Reserved

Save area  fo r  las t  index  d isk  address

End o f  D isk  DTF fo r  index  sequent ia l  add and update  add

$DFSTA

$DFSEO

$D F  NXT

$ D F F 1 S

$ D F F l

$ D F A R  1

$ D F X R 1

$ D F K E Y

$DFTAB

$ D F  E N T

S D F V O L

84

85

uo

87

C6

CB

CC

C E

DO

D 1

1

I

1

63

2

2

z

2

2

1

Mul t i vo lume f  i le  tab le  Po in te r

Vo lume sequence number  o f  cur ren t  vo lume

Volume sequence number  o f  nex t  vo lume

Start of format-1

Format -1  save area

EOV save area

EOV save area

Address of high key from Format-7

Address  o f  mu l t i vo lume in fo rmat ion  tab le

Number  o f  en t r ies  in  in -core  index

Number  o f  vo lumes on l ine

End o f  D isk  DTF fo r  mu l t i vo lume f i le  p rocess ing

- igure22a(?art7 o l  7) .  Disk DTF (5704-SC2 only)



Fie ld
Name Displacement Length Contents

$ D F D E V

$DFUPS

$DFAT1

$DFAT2

$DFCHA

$DFCHB

$ D F A R  R

$ D F X R S

$ D F  L R A

$DFCMP

0

1

2

3

E

7

9

B

D

E

1

1

'l

I

2

2

2

2

2

1

Device code:
T1 ( tape uni t  1)  = X '60 '
T2 ( tape uni t  2)  = X '68 '
T3 (tape unit 3) = X'70'
T4 (tape unit 4) = X'78'

External  ind icators

Attribute byte 1

Bit On

1
2
5

Attribute byte 2

Bit On

3
7

Meaning

Consecutive

Di rec t

Output

Meaning

Mul t ip le  bu f fe rs  (da ta)

DTF has been opened

Address  o f  nex t  DTF in  backward  cha in

Address of next DTF in forward chain

Address recal l  register save area (return address)

XRl  save area  (conten ts  o f  ca l l ing  program reg is te r

Logical record address

Comple t ion  code

1 )

Code

x'40'
x'41'
x'45',
x'70'
x'90'
x'91',
X'FO'
X ' F  1 '

Meaning

Successful completion

Permanent  e r ro r

Sk ip  a  bad input  b lock

End of extent or end of reel

Wrong length record on input * short
Wrong length record on input - long

Option 0 to error message

Option 1 to error message

Figure 23 (Part  1 of  4) .  Tape DTF
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F i e l d

Name Disp lacement [-ength Contents

$ D F O P C

$ D F  I O B

$ D F P R  B

$ D F  L I O

$ D F B K L

$ D F  R C L

$ D F P T R

$ D F C R  L

$ D F B C T

$ D F  R 0 3

$DFSWA

$ D F N A M

F

1 1

1 3

1 3

1 5

1 1

1 9

1 B

1 D

1 F

20

28

z

1

( 2 1

2

z

I

1

1

.J

Opera t io r r  code

Code

x'04'
x '06 '
x '08'
X 'OA'
X 'OB'
X'OC'
X 'OD'
X 'OE'
X ' 1 C '
X ' 1 E '
x '40'
X'BO'

Meaning

Read fo rward

Rear j  backward

Wr i te

Wr i te  tape rnark

R e w i n d

Backspace f i  le

R e w i n d  a n d  u n l o a d
Forward  space f i le

Backspace b lock

Forward  space b lock

V a r i a b l e  l e n g t h

F i x e d  l e n g t h

Pre-open address  o f  l /O arear
Post -open address  o f  IOB

Address of process IOB

Length  o f  l /O arear

B lock  length t

Record  lengthr

Po i r r te r  to  log ica l  record  i r r  bu f fe r

Cur ren t  record  le r rg th

B l o c k  c o u n t

R eserved

SchedLr le r  work  a rea  fo rmat -1  inc lex  number

F i l e  n a m e r

t  Indicates f  ie ld is  used for  preopen Dl-F

Figure 23 (Part  2 o l  4) .  Tape DTF



F ie ld

Name Disp lacement Length Contents

$DFAT3

$DFAT4

I 
$DFAr5

I  $ D F H T C

2 S

2 A

2 B

2 C

1

1

1

At t r ibu te  by te  3

B i ts  0  5  a re  record  fo r rna t  b i ts

B i t  On lMean ing

0
1

3
4
5
6
l

F i x e d  l e n g t h

V a r i a b l e  l e n g t h

Unb locked recor r ls

B locked lecords

Spanned records

A S C l l f o r m a t  D .

A S C I I  d a t a  m a n a g e m e n t

A S C I I  f  i l e  ( p o s t - o p e n )

present  (p re-open)

At t r ibLr te  by te  4

B i t  On Mean ing

0 , 1  R e w i t t c i  a t  c l o s e

0  U n l o a d  a t  c l o s e

1 l - ,eave a t  c lose

2 Basic ar:cess rnethod

3 Standar r l  l : rbe l  ta l ;e

4 l-r:rrate rnt.rt le

5  I ' l l  r n t t l t i v , r l ' . t r n e  o u t l ' i l 1

6  t - )  I  F :  c lose t l  t l y  FOV

7  l l s r . ' l  r ' ; u , r r e d  o r i  1 1 1 i 5  I r i e

At t r ibu te  t - l v te  5  (B i t : ;  0  7  a te  r r , ' se rved)

Er ror  ha l t  cor . le

Code

x ' 1  0 '
x ' 1  t '
x ' 1 2 '
x '24'
x'21'
x '40'
x '41'
x '50 '
x '60'
x ' 6 r '
x'62'
x'70'

Meaninq

No qet  opera t io t t  t ;o t ' le

W r o n q  l e r g l l t  t e c o r d  o n  t t l l l t t t

Wronq length  h lock

No p t i t  opera t io r r  code

Wrong length  record  on  ou t l ru t

Permar ren t  tape wr i te  r : r r r t t  a t  c lose

Wrong b lock  co i tn t

Permanent  tape read er rc ' r  a1  c lose

No f  i le  s ta temen t

F i l r :  r r o t  a l l o c a t e d

Not  enot rg l r  bu f fe r  space

No bas ic  opera t ion  code

F igu re  23  (Pa r t  3  o f  4 ) .  Tape  DTF
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Fie ld

Name Displacement Length Contents

$DFSOU

$DFOST

$DFWRA

$ D F W R B

$DFWRC

$ D F W R D

$DF ROs

$ D F N D 1

$ D F N D 2

$DFHSA

$DFSR 1

$DFSVD

$DFSVE

2 D

2 E

30

32

34

36

38

39

3A

3C

3E

40

42

1

1

2

2

2

2

2

1

1

2

2

2

2

Format-1 sequence number

ASCII buffer offset byte

Code

x'80'
x'00'

Meaning

Offset is 4 bytes for block length
No offset specified

Bits 1-7 are reserved for offsets of 0-99.

Work area A

Work area B

Work area C

Work area D

Reserved

Indicator byte 1

Bit On Meaning

IOB not  wa i ted  on

Truncated block

Empty  var iab le  b lock

Er ror  read ing  t ra i le r  labe l
Wr i te  t ra i le r  labe l

DTF c losed by  EOV

EOV re turn  v ia  open
No end o f  f i l e  reached

Indicator byte 2 (bits 0-7 are reserved)

Halt routine save area

EOV register 1 save area

EOV chain DTF address save area

EOV save area

Figure 23 (Part  4 of  4) .  Tape DTF
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Field
Name Di$placement Length Contents

$ D F D E V

$DFUPS

$DFAT1

$DFAT2

$DFCHA

$ D F C H B

$DFAR R

$ D F X R S

$DF LRA

$DFCMP

5

7

o

B

D

E

0

1

2

3

I

1

'l

1

2

2

2

2

2

1

Device code X'40'

Ex terna l  ind ica tors

Attr ibute byte 1

Bit On Meaning

0 Indexed

1 Consecut ive

2  D i rec t

3  M u l t i v o l u m e

4  I n p u t

5  Output

6 Update

7 Add

Attr ibute byte 2

Bit On Meaning

0 Dev ice  indePendent  DTF

3 Mul t ip le  bu f fe rs  (da ta)

5  /&  read on  las t  inPut  opera t ion

7 DTF has  been oPened

Address  o f  nex t  DTF in  backward  cha in

Address  o f  nex t  DTF in  fo rward  cha in

Address  reca l l  reg is te r  save area  ( re tu rn  address)

XR1 save area  (conten ts  o f  ca l l ing  program reg is te r  1 )

Logical record address

Comple t ion  code

Code Meaning

X'40' Successful comPletion

X '41 '  Permanent  e r ro r

X '42 '  End o f  f i l e

X'7O' End of extent or end of reel

Figure24 (Part 1 of 51. Device Independent DTF
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Fie ld
Name Displacement Length Contents

$DFOPC

$ D F  I O B

$ D F P R B

$ D F B K L

$ D F  R C L

$DFPTR

$DFPOV

$DF RO 1

$DFXTA

$DFOB

$DF RO2

$ D F B C T

$DFXTB

$DFSWA

$DFNAM

$DFAT3

F

1'l

1 3

1 5

1 7

1 9

1 A

I A

1 C

1 D

1 D

1 D

1 F

20

28

29

2

2

2

2

2

1

( 1 )

2

I

( 1 )

( 1 )

2

'l

a

1

I

Opera t ion  code

Bi t  On Mean ing

0 Get

1  Put

Pre-open address of l /O arear
Post-open address of IOB

Address of process IOB

Block  lengthr

Record lengthl

Po in te r  to  log ica l  record  in  bu f fe r

Pr in te r  over f low

Reserved

Disk address of start of data

O-by te  (dev ice  address)

Reserved

Block  count

D isk  address  o f  end o f  da ta

Schedu ler  work  a rea  fo rmat -1  index  number

F i l e  n a m e l

At t r ibu te  by te  3

B i ts  0 -5  a re  record  fo rmat  b i ts

B i t  On

0
'l

2
3
4
5
6

Meaning

F ixed length

Not  used

Unb locked records

Blocked records

Spanned records

A S C I I  f o r m a t  D

ASCI I  da ta  management  p resent  (p re-open)

A S C l l f i l e  ( p o s t - o p e n )

t  Indicates f  ie ld is  used for  preopen DTF.

Figure 24 (Part 2 of 5). Device lndependent DTF
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$DFAT4

$DFAT5

$DFHTC

$DFSEC

$DFWAA

$DFSOU

$DFWAB

$DFWAC

$DFWAD

$DF R04

$ D F R M A

Attr ibute byte 4

Bit  on

0 , 1
0
1
2
J

4
5
o

7

At t r ibu te  by te  5  (B i ts  O-7  are  reserved)

Er ror  ha l t  code

Mean ing

Rewind a t  c lose

Unload a t  c lose
Leave at close
Basic access method
Standard  labe l  tape
Locate mode
No mul t i vo lume outpu t
DTF c losed by  EOV
Reel  opened on  th is  f i le

Meaning

No get  opera t ion  code
Wrong length  record  on  input
Wrong length  b lock
No put  opera t ion  code
Wrong length  record  on  ou tpu t
Permanent  tape wr i te  e r ro r  a t  c lose
Wrong b lock  count
Permanent  tape read er ro r  a t  c lose
No f i le  s ta tement
F i le  no t  a l loca ted
Not  enough bu f fe r  space
No bas ic  opera t ion  code

Code

x '1  0 '
x'11',
x ' 1 2 '
x'20'
x ' 21 '
x'40'
x'41',
x'50'
x'60'
x '61 ' ,
x'62'
x'70'

Number  o f  sec tors  to  wr i te  (sp l i t )

Work  area  R (d isk )

Format -1  sequence number  ( tape)

Work  area  B (d isk )

Work  area  C (d isk )

Work  area  D (d isk )

R eserved

Work  area  (d isk )

Figure 24 (Part 3 of 5). Device Independent DTF
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Fie ld
Name Displacement Length Contents

$DF RO6

$ D F  R M B

S D F N D l

$ D F N D 2

$ D F N D 3

I -""^
|  

$ D F R 0 8

l  *orr*,

I :",,--

3C

3C

3D

3F

4 1

42

35

38

39

3A

3B 1

1

( 1 )

1

2

2

1

1

3

I

Reserved

Work  area  (d isk )

Ind ica tor  by te  1

B i t  On Mean ing

0 IOB not  wa i ted  on

1 Truncated  b lock

2 Empty  var iab le  b lock

3  Er ror  read ing  t ra i le r  labe l

4  Wr i te  t ra i le r  labe l

5  DTF c losed bY EOV

6 EOV re turn  v ia  oPen

7 No end o f  f i l e  reached

Ind ica tor  by te  2

B i t  On Mean ing

0 Dev ice=5444 D isk

1 Device=5445 Disk

2 Device=TaPe

3 Dev ice=M FCM

4,5  Reserved

6 IOB wa i ted  on  ind ica tor

7  Wr i te  ind ica tor

Ind ica tor  by te  3

B i t  On Mean ing

0 3  Reserved

4 Short record on unit record device

5-7 Reserved

L
I  Reserved
I

I
I  Ha l t  rou t ine  save area

I
I  Reserved area 1 byte (5444 onlY)
I

I
I  EOV register 1 save area
I
I
I
I  EOV cha in  DTF address  save area
I

I
I  Disk address of next record

Figure 24 (Part 4 of 5). Device Independent DTF



F i e l d

Name Disp lacement Length Contents

$D FSPC

$DFSVE

$DF R09

$ D F I O A

$ D F D A T

$ D F R 1 O

$ D F R 1  1

$ D F E O F

$ D F D V  I

43

44

41

49

4A

4 B

58

1

( 1 )

1

J

z

1

1

1 0

N u r n b e r  o f  t r a c k s  i n  c y l i n d e r

EOV save area

R eserved

Disk  address  save area

Po in te r  to  cur ren t  index  en t ry  bu f fe r  po in te l

a r e a  ( s p l i t )

R  eserved

sa ve

Reserved area  nr inus  1  by te  (5444 on ly )

D i s k  a d d r e s s  o f  l o g i c a l  e n d  o f  f i l e

Reserved fo r  independent  DTF

Figure 24 (Part  5 of  5) ,  Device Independent DTF
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Fie ld

Name Displacement Length Contents

$ D F D E V

$D F  UPS

$DFAT l

$DFAT2

$ D F C H A

$ D  F C H  B

$ D F A R  R

$ D  F X  R S

$ D  F  L R A

$ D F C M P

0

1

2

5

I

D

E

1

1

1

1

2

a

z

2

2

I

D e v i c e  c o d e  X ' 1 0 '

Ex terna l  ind ica tors

Attr ibute byte 1

Not  used

Attr ibute byte 2

B i t  On Mean ing

Dev ice  i r . rdependent  DTF

DTF has  been a l loca ted

Dev ice  is  sys tem input  dev ice

Mul t ip le  bu f fe rs  ( i f  th is  b i t  i s  o f f  ,  i t  ind ica tes

the  f i rs t  en t ry  to  CRT data  management )

DTF has  been opened

Address  o f  t l re  nex t  DTF in  backward  cha in

Address  o f  nex t  DTF in  fo rward  cha in

Address  reca l l  reg is te r  save area  ( re tunr  address)

X R 1  s a v e  a r e a  ( c o n t e n t s  o f  c a l l i n g  p r o g r a m  r e g i s t e r  1 )

Log ica l  record  address

Comple t io r r  code

Code

x'40'
x '41'
x '42 '

Meaning

Success f  u  I  comple t io r - r

Permanent  e r ro r

E n d  o f  f i l e  i n d i c a t o r

Figure 25 (Part  1 of  2) .  CRT/Keyboard DTF
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Fie ld
Name Displacement Length Contents

$DFOPC

$ D F C L B

$DFCSB

$ D F C R A

$ D F C L I

$ D F C S I

$DFCOE

$DF ECB

$DFOCB

$ D F  R E O

$ D F A D R

F

1 1

1 3

1 5

1 7

1 9

1 A

, IA

2 1

22

24

1

z

2

2

2

2

I

( 1 )

7

I

2

Opera t ion  code

Bi t  On

None

0

0 , 1
0,3

o , 1 , 2 , 3
1
q

4 ,5 ,6 ,7

Meaning

No opera t ion

I n p u t  o n l y

Output / lnpu t ,  Pu t /Get

Input  on  reques t

C lear  zone por t ion  o f  OPC
O u t p u t  o n l y

Do not  b lank  bu f fe r  be fore  opera t ion

Clear  numer ic  por t ion  o f  OPC

Length  o f  da ta ,  ou tpu t

Star t  pos i t ion ,  ou tpu t

Address  o f  da ta ,  inpu t

Length  o f  da ta .  inpu t

Star t  pos i t ion  o f  inpu t

Conso le  queue e lement

Conso le  queue e lement

Conso le  queue e lemen l

Conso le  queue e lement

Address  o f  DTF

(coE)

ECB

O-code

request  code

Figure 25 lPart  2 o l  2) .  CRT/Keyboard DTF
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Fie ld

Name Displacement Length Contents

$ D F D E V

$DFUPS

$DFAT1

$DFAT2

$ D F C H A

$ D F C H B

$ D F A R  R

$ D F X R S

$ D  F  L R A

$ D F C M P

0

1

z

5

l

I

B

D

E

1

1

1

I

z

2

z

2

Z

1

Device code:l
3741 = X'40',

External indicatorsl

Attribute byte 1r

Bit On

1

4
5

Attribute byte 2r

Bi t  On

0
1
2
3
7

Meaning

Consecutive
I nput

Output

Meaning

Dev ice  independent

Allocated

System input

Mul t ip le  bu f fe rs

DTF has been opened

DTF chain pointer A (backward)

DTF chain pointer  B ( forward) l

ARR save area (return address)

XRl save area (contents of obiect program XR1)

Address of logical recordr

Comple t ion  code

Code

x'40'
x '41 '
x '42 '

Meaning

Normal  comple t ion

Cont ro l led  cance l  taken on  permanent  l /O er ro r

E n d  o f  f i l e  ( i n p u t )

I Indicates field is used for pre-open DTF

Figure 26 (Part 1 of 21. 3741 DTF



F ie ld

Name Displacement Length Contents

$ D F O P C

$ D F  I O B

$ D F P R B

$ D F B K L

$ D F R C L

$ D F P T R

$ D F  R O 1

$DF XTA

$DFIVIV F

SDF R02

$ D F X T B

$ D F N U M

$DFSWA

$ D F N A M

F

I

1 3

1 5

1 1

1 9

, IA

' lc

1 D

1 t r

1 F

20

28

2

1

z

1

I

1 2 l

1

2

( 2 \

1

Comple t ion  codes  o ther  than X '40 '  a re  re tu rned

ment  func t ion  is  ac tua l l y  comple ted .

O p e r a t i o n  C o d e :

B i t (s )  On Mean ing

0 Get

1 Put

Pre-open address of l /O areal
Post-open address of IOB

Address of current process IOB

Block length ( length of data buffer) I

Logical record lengthr

Reserved

Reserved

R eserved

Reserved

Reserved

Reserved

R eserved

R eserved

F i l e  n a m e r

before  the  da ta  manage-

'  Indicates f ie ld is  used for  pre-open DTF

Figure 26 lPan 2 of 21 . 3741 OTF
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Appendix C: Input/Output Blocks

DISK INPUT/OUTPUT BLOCK

You bui ld  the d isk IOB by issuing the gIOBD macro
instruct ion.  l f  you use $RDD, $WRTD. or  gWAIT in your
program, you must  use the $IOED macro inst ruct ion to
assign the of fset  in  the lOB. The format  of  the IOB and
the labef s assigned to the f ields are shown in Figure 27.
lOBs for the 5444 Disk Storage Drive, the 5445 Disk
Storage. the 3340 Direct Access Storage Facil ity. and
the 3344 Direct Access Storage are 30 bytes long.
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I  i g r r r r : 2 : '  ( P a l  1  r , l  4 ] .  D i s k  ! O B  F o r m a t

I npu t /Ou tpu tB locks  107

. i L r c r t es  { ( ) r  a l l  dsv i t : t : s

0

-F-
f a.",r'* 

-

I-1
I  

W a i l / t r o s t  l r y t e  l - r y t e ' i  o t  t l r r e e ' b y t e  E C B

I

I  
Cornr; letron cocie bytr :  2 of E-uB.

I
I  

T h e  t h i r d  b y t e  o f  E C i j  A  o r r e ' b y t e  c u r r p l e t i o n  c o d e  i n c l i c a t i n g  t h e  s t a l

I  
o i  the  opera t ion  jus t  per fo rnred .  You shou ld  check  th is  by te  be fore

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

I  
c a l l e d ,  e a c h  b i t  r n  t h i s  i r y t e  h a s  t l r e  f o l l o r n r i r r r t  r n e a n i r t g :

I
I  Bit  On lVlearr ing

I
|  

0  Sce l<  has  l ) i le r t  s la r t ( ; r l  o r i  l l r c  t ) l te ta t io r l  req t res ie { l

I  
t r r , r  1 l , t :  lOB.

i  1  T l re  opera t ion  reques lec l  i s  cornp le te

2  D a t J  l r a l l s f e f  r s  p e n t l i n q  c t n  t h i s  o p e r a t l o n .

3  Dat ; i  t rans fer  has  been s ta r ted  on  th is  ope l  a t ion .

4  A  r ,va i t  cc r ;u rs  fo r  th is  IOB

5  l f  b i t  7  i s  a l s o  o n ,  t h e r e  i s  a n  e r r o r  o n  a n  a s s o c i a t e d

I O B ;  i t  b i t  7  i s  o l t ,  a  s c a r r  e q u a l  h a s  b e e n  f o u n d .

t i  l l l e  s i r d i r  i s  n o t  s a t r s t i e d .

7  A  l ) c r l l a n c n I  e r r o r  h a s  o c c u t r e d  o n  t h i s  I O B  o r  a r r

a s s o o r a t o d  l O B .

Af te r -  the  wa i t  rou t ine  f ras  f in is f r r :d ,  the  code i r r  th is  by te  has  the

to l Iowing  mean i r r . r ; :

Code

x'4 ( i '
x '41 '
x '42_'
x '44'
x '45' ,

Meaning

S u o c r l s t l r i  r l i ) l r  r l ) l i l t l ( ) l  I

Pern ia r t r : n t  l /O  e r r c , r  .

S c a r i r , c i t  s ; t i s l i e d .

S c a r r c q u a l  f c i u i r d .

Pc r r i r l i r r t i , t r t  u r r ( ) l  { r |  . r r r  ass r i r ; i a t r ' c l  l oB

A d < l r e s s  o f  t l l L .  n r r x l  I O B  i r r  t i r e  c h a i r t .  l O B s  a r e  c l r a i n e c i  o r i l y  w l - r e t r  t i l : r

f i l e  r e q u r r e s  r - r r o r e  t l t a r i  r r  , r  l O B .  I  i r r s  a t , ; a  t s  a l w a y s  p f e s e l r t ,  e v e i t  w h l ; i

c l r a i r r i n q  i s  n o t  r - r s e d .  W l r e r r  t h e  o l ) e r a t i o r t  s p e c i f i e c l  b y  t l r i s  I O B  i s

c o n r p l e t e ,  t h i s  a r e a  c ; o n l a i r t s  t h e  d i s k  a d d r e s s  l a s t  u s e d  ( c y l i n d e r / s e c t o r

f  o r  the  5444,  head l record  to r  the  5445) .

T i r r r  i :  b y t e  o f  t h e  s l i i r t  l l O ( S l O )  e o l n m a r r d .  Y o t t  s e t  t h i s  l ) y 1 e  t h r ( ) u E l

t h e  $ I O B D  m a c r o  n r s t f r t c t i o r i .

Ti re  [ : t .bv ie  o f  the  s ia ' i  l r ' i - )  corn t i r " r rd .  l I  f r - r r l l re r  i le t i r res  the  opcra t t r , r r

reques ted .  F igure  28  shows t i te  p ' r : ; s r l l l e  R-by te  se t t i r lgs  fo r  the  SIO

c( ) tn tn i ino .



Label Displacement I  Length Contents

$ I B E I D I  |  1  |  E R P  m o d u l e  d i s p l a c e m e n t  l D .

$IBDAT I  B I  Z I  Address of  the le f tmost  byte of  your  data area.  You provic le th is  ac ldress
Through the $IOBD macro inst ruct ion.

$IBSNS I  D I  Z I  The area used by the input . /output  s t iperv isor  t r )  conta in device status
sense in fo rnra t io r r .  The conten ts  n t  th is  a rea  are  descr ibed in  F iqure  29 .

$IBFLG I  f  I  t  I  Ind icates specia l  handl ing requi red for  l /O operat ions through the var ious
b i t  se t t ings .  You se t  b i ts  0  and 4  th rough the  $ IOBD macro  ins t ruc t ion .
l f  no  spec ia l  hand l ing  is  requ i red  th is  by te  mr :s t  be  se t  to  X '00 ' .  The
b i t  se t t ings  are :

B i t  On Mean ing

5

o

No r .ecovery  i s  to  be  a t tempted is  a  da ta  check ,  miss ing
address  mark .  no  record  iound.  o r  t rack  cond i t ion
check  er ro r  cond i t ion  occurs .
No ver i f i ca t ion  is  to  be  done on  wr i te  opera t ions .
No er ro r  logg ing  is  to  be  done i f  any  d isk  l /O er ro r
shou ld  occur .  Cont ro l  i s  to  be  re tu rned to  the  ca l l ing
rou t t  ne .

D isk  IOS shou ld  no t  use  the  C and S by tes  in  the  lOB,
but  shou ld  p ick  up  the  F ,  C,  and S by tes  a t  the  end o f
ther  IOB fo r  use  in  th is  opera t ion .  Th is  b i t  shou ld  be
used on ly  by  the  sys tem cont ro l  p rogram.

The ca l l ing  f  ou t ine  is  no t  us ing  d isk  da ta  management ;

there fore .  th is  IOB is  no t  assoc ia ted  w i th  a  DTF.
There  is  no  load l /O o f  the  d isk  f i le  da ta  reg is te r
( D F D  R ) .

Er ror  logg ing  is  in  p rogress .

A da ta  t rans fer  opera t ion  invo lv ing  an  a l te rna te  t rack  is
In progress.

l ;

$IBERR I  F |  1  |  The area used by d isk IOS to count  the number of  ret r i r :s  requi red to
comple te  the  l /O request .

$I  BTCB

$ I B W R K

' 1 1
2 |  Task  cont ro l  b lock  (TCB)  ar l i l ress .

12 1 |  IOS par t ia l  comple t ion  code.

Figute 27 (Part 2 ol 4). Disk IOB Format

1 0 8



Label Displacement I  Length I Contents

$ |BFL2 |  13  |  1  |  F lag  by te  fo r  use  w i th  the  5445.  The mean ings  o f  the  b i ts  a re :

I  I  I  Bit on Meanins

t i l
I  |  |  0  SPec ia l seek

I  I  I  t  super loB
I  I  I  z  Not  used (5704 SC1)

I  I  |  23  Spec i f yope ra t i on (5704 -SC2)

I  |  |  w h e r e :  X ' 1 1 '  S c a n

l l l  x ' l o ' w r i t e
I  i  I  x 'ot '  Read
l l i  X ' 0 O ' S e e k

I  I  I  s Not used (5704 sc1)
l i l 4 R e s e r v e d
|  |  |  5  Not  used (5704 SC1)

I  |  |  5 C/S address must be converted but not Q-byte

I I | (5704-sc2)
|  |  I  6  N o s e e k

|  |  |  t  L o n s r o r m l o B
t t l
t t t

$IBCC I  lq  I  t  I  The hexadec imal  va lue  o f  the  cy l inder  address  where  the  opera t ion

b e g i n  ( 5 4 4 5  o n l y ) .

You se t  th is  by te  th rough the  $ IOBD macro  ins t ruc t ion

|  |  |  i s  t o  bes in  (5445  on l y ) .

|  |  |  You set  th is  byte through the $IOBD macro inst ruct ior t .
t t l

$ IBHH I  t5  |  1  I  T.he hexadecimal  va lue of  the head address where the operat ion is  to

$ I  BCB 1 5  |  ( 1 )

$ I B  R

$ I  BSB 1 6  |  ( 1 )

$ I  BN

$ I  B N B

The hexadec in ra l  va lue  o f  the  cv l inder  address  where  the  opera t ion

i s  t o  b e g i n  ( 5 4 4 4  o n l y ) .

You se t  th is  by te  th rough the  $ IOBD macro  ins t ruc t io t r .

The hexadec imal  va lue  o f  the  record  address  where  the  opera t ion

i s  t o  b e g i n  ( 5 4 4 5  o n l y ) .

You se t  th is  by te  th rough the  $ IOBD macro  ins t ruc t ion .

The hexadec imal  va lue  o f  the  beg inn ing  sec tor  address  o f  the

opera t ion  (5444 on ly ) .

You se t  th is  by te  th rough the  $ IOBD macro  ins t ruc t ion .

1 6

17 I  t  I  The nunrber  o f  records  minus  one,  in  hexadec imal ,  invo lved in  the

data  t rans fer  (5445) .

You se t  th is  by te  th rough the  $ IOBD macro  ins t ruc t ion '

11 I  t t l  I  Tt re number of  sectors minus one,  in  hexadecimal ,  involved in the

data  t rans fer  (54441.

You se t  th is  by te  th rough the  $ IOBD rnacro  ins t ruc t ion .

Figure 27 (Part  3 of  4) .  Disk IOB Format

I npu t /Ou tpu t  B locks  109



!'!:l
SIBDN T )

$ !RDCt ]

$ I  B D  I F

Displacement

1 9

1 B

1 D

tr-f
')

?

I
I

I
I
I
I

J

. I l t e  
r l i s k  r l a l a  r n a r r a t r e r n e r r t  c h a i n  p o i r r t e r  ( 5 r 1 , 1 4  a r i d  h 4 4 r J ) .  l i  r o r r t a i n r

I l te  a r l rJ r r ; . ; : ,  t r l  t l re  secr . l r r r l  o f  t l re  t r ,vo  l f  ) [ Js  user i  f  l r  t l r l r l r l , ,  i l r r f  fe r  t . ;11

Tf re  a<Jc l ress  o f  t f re  D l -F  assoc ia ted  w i th  th is  IOB

Figure 27 (Part  4 of  4) .  Disk lC)B Formal

r 1 0



t lo
Operation

S I O  R - B y t e

Set t ings  iHex) I nterpretat ion

5444 Sett ings

C o r r  t r o  i

R eacJ

W r i t e

- -t*-
I
I
I

I
I
j
I

00 Sec  k

r. lO
i t ' t

0?
o 3

D a t a
l d e r r t r t r e r
D r : l ! J  nos t  i c
V e r i f  y

Sca t t
aio
il 1

at'.)

Da ta
l d e n t i f i e r

E t i L r a l
L O W  O r  e q u a l
H i r ^ h  o r  c c l u a l

5445 Set t ings

C o n t r o l

h eaal

-r*.

Sca n

I
I
l
I

o0
{ } 1

See k

t l e c a l i b r a t e

{ i 0
0:i

Key -da  ra
Ve r i f y  key ' c l a ta

oi) i-+--
I
I

K  e  y ' d a 1 a

CO
0 1
{)?

K e y - d a t a  e c l u a l

l ( f V - c l a t a  l o w  o r  e q L r a l

K e y  d a t a  h i g h  o r  e r l u a l

Figure 28.  R-Byte Sett ings

T lMER INPU /OUTPUT BLOCK Format of Timer IOB When DATE-N is Specified

l f  you  use the  $S lT"  $TOD.  or  SRl l -n r i rc f  o  ins t ruc t ions  in  By tes  Conten ts
your  p rogram,  you rnus l  bu i l c l  the  t in re r  IOB by  issu ing  the
$TIOB macro  ins t ruc t ion .  T l le  fo rmat  o f  the  t i rner  IOB 1  Reserved
var ies  depend ing  on  whether  l f  ,A l - i :  Y  o r  DATE-N is  spec i .  2 l  T ime
f ied .  g  Return  coc je

I  1  0  Reserved

Format of Tinter IOB When trATE.Y is Spet:if iecl

Bytes Contents

1  Reserved

2 - 7  T i m e

8-  1  3  Date

I n p u t / O u t p u t B l o c k s  1 1 1



Pa,qe of  GC2 1,760i3,2
l ssue r t  29  Sep te : r nbe r  l 9 / 8
B y  i N L  G N 2 1 - 5 6 4 - . i

Device i Byte Bi t  0n

!

I

I

I
t 1

I
I
i

1

5
o

1
5444

0
1
2
3
4
5
6

0
1
?-
3
,1

5
6
I

Scan equa l
A c c e s s  a r m  a t  c y l i n d e r  O
F n d  o f  c y t r n d e r
Sr :ek  busy
H u r r d r e d  c y l i n d e r s
D e v i c e  o v e r r u n
Sta tus  address  A *

S t a t u s  a d d r e s s  B n

F o r m a t  e r r o r
! n t e r v e n t i o n  r e q u i r e d
l ' ,4 rss ing  ac ld ress  mark
E q u r p m e n t  c h e c k
Data  check
N o  r e c o r d  f o u n d
l ! o - o p

Over  ru  n

i-l

I

2
J

5
o

7

D i s k  c l r  i v e  e r r o r
LJ  nsa fe

Seek 
' l  

comple te

S e e k  2  c o m p l e t e
Data  r :pera t ion  comple te
E n d  o f  c y l r n d e r  h a s  b e e n  r e a c n e o

Scan equa l

D i s k  < i r i v e  l D *  *

l /O  no -op  ( s i ng le  on l y )
l n t e r ven t i on  requ i r ed
M iss i ng  add ress  mark
Equ tpn len t  check
Data check
No record tound
T rack  cond i t r o r r  check
Seek check

+  l nd r { j a t e r  wh i ch  d r r ve  on  t he  5444
B i t s  6 .7  OO-Dr i ve  1

O l  -  D r i ve  2

had lds t  da ta  t ra ' l s fe r :

0  D r i ve  1
1 Drive 2

Figure  29 .  Dev ice  Sta tus  Sense In fo rmat ion

1 1 2



Appendix D: Macro lnstruct ion Summary Chart

Figure  3O is  a  summary  char t  con ta in ing  a l l  va l id  macro
processor  ins t ruc t ions .  The macro  ins t ruc t ions  are  l i s ted
in  a lphabet ica l  o rder .  In  add i t ion  to  the  name,  th ree  i tems
are  g iven fo r  each macro  ins t ruc t ion :

o  Format  o f  the  ins t ruc t ion  w i th  a l l  va l id  operands

a Funct ion  o f  the  macro  ins t ruc t ion

a Maximum number of statements generated

For  more  de ta i led  in fo rmat ion  on  any  o f  the  macro
instructions, see Chapter 2: Macro lnstruction Statements.

Pase of  GC21-7608-2

lssued 29 Seotember 1978

Bv  TNL :  GN21 -5649

Mac ro  I ns t r uc t i on  Summary  Cha r t  112 .1



Page of  GC21 -76O8-2

lssued 29 September 1978
By  TNL :  GN21 -5649

This  page in ten t iona l l y  le f t  b lank

112.2



Name o{ Macro Instruct ion

N a m c l  |  $ A L o C  I  l D T f  a d d r e s s l

l N a m e l  l $ C H K  I  I C K L - d ( t r t r e s s l

l N a m e l  |  $ C K r DTF-add ress  [ ,SK  I  P -YA ]  t ,R  EOK-Y lN  l
[ , F T N , Y / N  I  t , L A S T - Y / N ]

l N a m e l  I S C L o S  I  l D l F - a c l d r e s s l

$ C O M N

t N a m e l  I  s c o E P  I  I K E Y - n u m b e r  l

l N a m e ]  |  $ C T L T  I  i D T F  a d d r e s s l  L o p C - c o d e l

l N a m e l  l $ D A T E  |  [ L A B E L  a d d r e s s i

l N a m e l  |  $ D T F C  I  l o B A - a . l d ' . s s ,  N t o B - n u m b e l

[ ,DEV-code ]
[ ,UP-mask  I  [ ,CH  N-adc l r ess ]

[ ,RCAD-add ress ]  [ ,OPC-code ]
[ , D E F E R Y / N ]  t , C A R D I  Y , / N ]
[ , P R r N r 4 - Y / N l  i , F E E D  Y / N ]
[ ,STACKR number ]  [ .READA add ress ]
[ ,PUNCHA-ac ld ress ]  [ ,PR  I  NTA-add ress ]

l , R E A D L , n u m b e r l  [ , P U N C H  L , n u m b e r ]
[ , P R I N T L  n u m b e r ]  [ , P R H E A D - m a s k j
[ , A L I G N  Y i N ]

lName l  |  $DTFD I  AC{ode ,RECL-number ,NAME- f i l e r r a r r r e ,
B  LK  L -number , lO  -add  ress

[,D I SK -544415 445 13340)
[ , U P - m a s k ]  I , B U F N O - 1  / 2 1  [ , M V F . N / Y ]
t , L l M - N / Y l  t , O R D - N / Y l  [ , B l N - N / Y ]
[ ,CH  N-add ress ]  [ ,RCAD-add ress ]
[ ,ENT-number ]  [ .MVFN-number ]
l , K  E Y L - n u m b e r l  [ , K E Y D - n u m b e r ]
[ ,K  EYA-add ress ]  [ ,MV  FT -add ress ]
[ ,MSTX-add ress ]  [ , lBLKL -number ]
[ ,ADK  EY-add ress ]  [ ,EOVK-add ress ]
I , S H R . Y / N ]  [ , E X T B U F - Y / N ]

I  
f  iOur"  30 (Part  1 of  6) .  Macro Instruct ion Summary Charr

Func t i on

Ass igns  t he  f  i l e  i nd i ca ted  by  t he  DTF  t o  you r
p rog  ra  m .

Tes t s  f  o r  l /O  ope ra t i on  comp le t i on  i n  t he
check  l i s t .

Gene ra tes  an  en t r y  f o r  t he  check  l i s t  t o  be
used  by  t he  check  rou t i ne .

P r e p a r e s  t h e  d e v i  c e

Genera tes  equates .

f o r  j o b  t e r m i n a t i o n .

G e n e r a t e s  a  p a r a m e t e r  l i s t  f o r  a  p r o g r a m  f u n c -

t r o n  k e y  r e q u e s t .

l s s u e s  c o n t r o l  c o m m a n d s  t o  t h e  t a p e  d e v i c e .

R e t r i e v e s  s y s t e m  d a t e .

B u i l d s  a  D T F  f o r  a  c a r d  f i l e

B u i l d s  a  D T F  f o r  a  d i s k  f i l e

The  SHR 'Y /N  and  EXTBUF-Y /N
pa rame te rs  app l y  on l y  t o  P rog ram Number

5704-SC2.

Page of  GC21 -7608-2

lssued 29 September 1978
By  TNL :  GN21 -5649

Max imum Num-
ber of Statements
Generated

8

N o n e

1 0

1 1

4

33

210

Macro Instruct ion Summarv Chart 1 ' l  3



Pase of  GC21 -7608-2

lssued 29 September 1978
By  TNL :  cN21 -5649

Name of  Macro Instruct ion

IName ]  |  $DTF I  I  NAME- f i l ename ,RECL-number , lO -adc t ress

t ,AC- lN/OUTI  [ ,BLK[ . -number ]
[ ,RCAD-address ]  [ ,BUFNO-1 /2 ]
[ ,CHN -address ]  [ ,UP-nrask  ]

lNa rne l  |  $DTFK  I  NnME- t i l ename ,RECL-number , lO -add ress

t ,AC-Vo l  [ .RCAD-address ]  i ,BUFNo-1  /21
[ ,CHN-ac ld ress ]  [ ,UP-mask]

lNan reJ  |  $DTFS  |  [ pUTDAT-add ress ]  [ , pUTLoC-number ]
[ ,UP-mask ]  [ ,CHN-add ress ]
[ ,PUTLEN-number ]  [ ,OPCrode ]
[ ,GETDAT-add ress ]  [ ,GETLOC-number ]
[ , G E T L E N - n u m b e r i  { , B L A N K . y / N ]

l N a m e l  |  $ D T F T  I  w A M E - f i t e n a m e , t O - a d d r e s s , B L K L  n u m b e r .
R E C L - n u m b e r  [ , U P - m a s k ]  [ , A C , t N / O U T ]
I , C H N - a d d r e s s l  t , B A S t C  Y / N  j

I , R C A D - a d d r e s s  I  I , M O D E - L b C A T E / M C v E  l
I . M B U F F  Y / N i  [ , R E C F M c c d e ]
[ , L lOA-numf r r ]  i ,SPAN-Y /N l  L ,CODE-A /E l
[ , O S E T , B / n u m b e r l  t , E N D - c ; d u J  i . M V F  y / N

I N a m e J  l $ F I N D  I  N A M E - m o d u t e  [ , F t N D - a d d r e s s ]  t , p A C K  p / S l

tName l  |  $FTCH |  r unMe  moCu te  name l  , pACK p /S l

Figure 30 (Part  2 of  6) .  Macro Instruct ion Summarv Chart

Fu nct ion

B u i l d s  a  D T F  f  o r  a  d e v a c e  i n d e p e n d e n t  f  i l e .

Bu i l ds  a  DTF  f o r  a3141  f i l e

Es tab l i shes  l abe l s  f o r  f i e l ds  on  a  DTF

B u i l d s  a  D T F  f o r  a  p r i n t e r  f  i l e

B u i l d s  a  D T F  { o r  a  C R T  f r l t , .

B u i l d s  a  D T F  f o r  a  r a p e  f i l e

T e r r n i n a t e s  t h e  j o b  a n d  r e t u r n s  c o n t r o l  t o  t h e

s u p e r v i s o r .

P r o v i d e s  t h e  d i s k  a d d r e s s  o f  a  n t o d u l e  i n  t h e

O  l i b r a r y .

F r n d s  a n d  l o a d s  a n  O  m o d u l e  a n d  p a s s e s

c o n t r o l  1 ( )  i t .

Max imum Num-
ber of  Statements
Generated

None

88

l o

J J

3 7

67

2 1

IName l  |  $DTFP  I  RCAD add ress , lOBA-add ress , lOAA-add ress ,

OV  F  L -number ,PAGE-number  [ ,DEVcode ]
[ ,UP-mask ]  tHUC Y /N  I  [ ,CH  N-adc t ress ]
t ,PR  INT -Y /N  I  l ,SK  IPB-number l

[ ,SPACEB-number ]  [ ,SK lPA-number ]
[ ,SPACEA-number ]  [ , F t  EC  L -number ]

ICANC E  L -NOR N / IA  L / IMM ED/CONTR L ]

1 1 4



Name of  Macro Instruct ion

IName l l  $GETCI  IDEV-code ]  [ ,DTF-add ress ]  I ,EOF-add ress l
[ ,ERR-add ress ]  t ,OPC-Y /N  l
[ , R E A D L - n u m b e r  ]  l , C A R D l  - Y / N  j

[ ,STACKR-number  ]

l N a m e l l  $ c E T D IACcode ]  t
tEBAC"code l  I
.DTF -address l  [ ,ER R-address ]
,EOF'address l  [ ,NFR address ]
LSTV'adrJ ress l  I  NOKY-address ]

I  DTF-add r r : ss ]  [ ,RCAD-add ress ]
[ ,ERR-add ress ]  [ ,EOF  -add ress l

lNarne l  |  $c  ETK EOF add ress  [ ,DTF  adc l r ess ]  [ ,ERR,add ress ]

INa rne ]  |  $GETS |  [DTF  ac ld ress l  I ,GETDAT ad<1 ress ]

[ , G E T L E N - n u m b e r ]  I . G E T L O C  n u m t ) e r  I
[ . B L A N K  Y / N ]  l , O P C , t N / t N R / N l
[ .EO  F  -add ress  ]

I N a m e ]  l $ G E T T  I  M O D U L E  r r a m e l , D T F  a ( i d r e s s I

I ,RCAD-add ress l  [ ,OPC-Y /N  I
[ ,ERR-add ress  J  [ ,EOF  ad< j ress ]

lName l  |  $GPC I  tO f  V  code  i  [ .DTF  ac ld ress l  I .OPC co r l e ]

[ , D E F E R , Y / N  ]  [ , C A R D t - Y / N  I
[ , P R r N T 4 - Y / N  j  I , F E E D - Y / N  ]
[ ,STACKR-number  ]  { ,H  EA i f  L . r r L lmL )e r  I
[ , P U N C H  L - n u r n b e r  ]  l , P R  I N T L - n u r n b e r  i
l ,PR  H  EAD mask l  [ ,EOF , i : dd ress ]
[ ,ERR-ac td ress ]

IName ]  |  $ rOBD I  ID ISK-5444 i544513340 ]  [ .CYL  numr re r ]

[ ,SCTR-number ]  [ .HEAD nu rnbe r  I
[ , N  U M ' n u m b e r l  I , B U F F - a c l c l r e s s ]
f  , O  n u m b e r l  [ , E R R E C  I O S / U S E R  ]
i , L O G ' Y / N l  I , V E R - Y i N l  [ . C H N - a c l d r e s s l

$ I O E D

l N a m e l  I  S L M S G  I  T F O R M A T - c o d ,  r  l . C O M r r , o , l F r
I ,HALT  code l  [ ,SUBF ] - coc le  [ ,SEV ,coc le ]
[ , D E F - c o d e ]  I , O P N 0 . Y / N l  [ , O P N 1  - Y l N ]

[ , O P N 2 - Y / N l  [ , O P N 3 - Y l N l  I T L E N - r r r : m b e r l
[ , TADR-add ress  ]

N o r t e

1 2

Funct ion

Gets a record f ronr a card f i ie

Gets a record f  rom a disk f  i le  v ia d isk data
managemen t .

The  EBACcode  pa rame te r  app l i es  on l y  t o
Prograrn Number 5704-SC2.

Gets a record f rom a device independent f i le .

Gets a record f rom a 3741 f  i le .

Ge ts  a  r eco rd  f r om the  CRT  keyboa rc i .

G e t s  a  r e c o r d  f r o m  a  t a p e  f i l e

Constructs a get

a  ca rd  f i l e .
then a put  inter faceI O

I J r r r l d s  a n  I O B  f o r  a  d r s k  { r l e

E s l a b l i s l r e s  l a b r - . l s  t o r  i r e l d s  i n  t h e  d r s k  l O B .

G e f r e f a t 0 s  l o q  l r s t  f o r  h a l t  n t e s s a g e .  L i n k a g e

t o  1 o ! l  r n a y  a l s o  b e  g e n e r a l e d .

Page of  GC21 -7608-2

lssued 29 September 1978
By  TN  L :  G  N21 -5649

Max imum Num-
ber of Statements
Generated

46

1 a

48

35

37

40

I Figure 30 (Part  3 of  61.  Macro Instruct ion Summary Char l
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Page of  GC21 -7608-2

lssued 29 September 1978
By  TNL :  GN21 -5649

Name of  Macro lnstruct ion

lName l  |  $LOAD I  NAME-modu le  name  [ ,F tND-add ress ]
[ , LOAD-2 /add ress ]  [ ,USE-R /NR]
l ,PL lST -add ress l  l ,PACKt /S f -

tNameJ |  $LOAD I  F t ruo-aocress  l ,LoAD.Z ladc t ress l
t ,PACK-PiS]

l N a m e l  I  S t - o C  I  l L t s t - . o o r " r s l  l , o p N O , a d d r n s s l
[ ,OPN 1 -address ]  [ .OPN2-address I

$ L O G D

t N a m e l  |  $ L W T O  I  T L E N - n u m o e r ,  T A D R . a d d r e s s  [ , C O M p  c o d e l
[ , H A L T - c o d e l  [ , S U B H - c o d e ]  l , R E p L y , y / N l
I , R L E N - n u m b e r r  l , H A D R . a d d r p s s j

l N a m e l  |  $ O P E N  I  I D T F - a d d r e s s ]

I N a m e l  |  $ P F K T  |  { c o E - a d d r e s s l  l , w A r T . y / N  I

[ ,  LA B E L-add ress]

l N a m e l  I  S P F K Y  |  [ C O E - a d d r e s s ]  I , E R R - 6 r t d r e s s l

t N a m e l  |  $ P G S  |  [ o r F - a a a r e s s ]  [ , B L A N K - y / N ]  t , O p C  y / N l

[ ,PUTDAT-add ress ]  [ ,P t JTLEN-number ]
[ ,PUTLOC-number ]  [ , 6  9194T -add ress  I
[ ,GETLEN-number l  l , c  ETLOC-number ]

[ ,  EO  F -add ress  ]

lNameJ  |  $PUTC |  [DEV-code j  [ ,DTF ,add ress ]  [ ,OpC-code ]
[ ,DE  FER-Y /N ]  [ ,PR  I  N l ' 4 -Y /N  j

t , F E E D - Y / N  I  [ , S T A C K R - n u m b e r ]
[ ,PUNCH L -number ]  [ ,PR  INTL -number  I
[ ,PRHEAD-mask ]  [ ,ERF ] -add ress l

tName l  l $PUrD  l f  t nc -cooeJ  I
|  |  |  l esnc -coae l i

[ ,DTF-add ress ]  [ ,ER  R -add ress ]
[ ,EOX-add ress ]  [ ,DUP-add ress ]
[ ,SERR-add ress ]  [ ,KERR-add ress ]
t ,UPD-Y /N l  [ , LSTV-add ress ]
[ ,NOKY-add ress ]  [ ,HKER-add ress ]

t t ' l amel  |  $eur t  |  [ ,o t r - "oar . rs l  I ,RCAD-address l
[ ,ERR-add ress ]  [ ,EOX-add ress ]

I  f  igur"  3O {Part  4 of  6} .  Macro Instrucr ion Summary Charr

F  unc t i on

F inds  and  l oads  o r  l oads  a  p rev i ous l y  f ound  O
modu le  i n t o  ma in  s to raqe .

G e n e r a t e s  l i n k a g c  t o  s v s t e m  l o g .

G e n e r a t e s  o t f s e t s  f o r  l o g  l i s l s -

G p r l e r a i e s  p d r a m e l e r  l r s t  t o r  w r  t t p  l o  o p c r a l o l

o r  W n t e  t o  o p e r a t o r  w r t h  r e p l y  f  u n c t i o r r .

P r e p a r e s  a  p r r e v i o u s l y  a l l o c a t e d  f i l e  f o r  d a t a

t r a n s f e r .

T e s t s  w h e t h e r  a  p r o g r a m  f u n c t i o n  k e v  t h a t

w a s  a l l o c a t e d  b y  $ P F K Y  h a s  b e e n  p r e s s e d .

R e q u e s t  a l l o c a t i o n  o f  a  p r o g r a m  f u n c t i o n

k e y .

P U T / G E T  o p e r a t i o n  t h r o u g h  C R - f  d a t a

m a n a g e m e n t .

P u t s  a  r e c o r c l  t o  a  c a r d  f i l e

Wr i t es  a  r eco rd  on  a  d i sk  f  i l e  v i a  d i sk  da ta
managemen t .

The EBACcode parameter appl ies only to
P rog ram Number  5704 -SC2 .

Puts  a  record  to  a  dev ice  independent

f  i l e .

Max imum Num-
trer  of  Statements
Generated

4 1

29

1 4

2 2

66

30

6l

32

1 1 6



Name of  Macro Instruct ion

l N a r n , . l l  $ P U T p  |  [ D E V - c o d e l  [ , D T F - a d d r e s s ]  t , p R t N r - y / N l
[ .SK  IPB-nun rbe r ]  [ ,SPACEB-number ]
f  , S K l P A ' r r u m b e r l  [ , S P A C E A  n u m b e r  ]
{ . E R R - a d d r e s s l  [ , O V F L - a d d r e s s l

i N a r n e J l  $ P U T S  I  I D T F - a d d r e s s l  t , B L A N K . Y / N i  f  , O p C - y / N l
[ ,PUTDAT-ac ld ress ]  [ ,PUTLOC-number ]
I , P U T L E N  n u r n b e r l

MODULE-name  I ,DTF ,ac ld ress l
I ,RCAD-adc l r essJ  t ,OPC-Y / \ J
[ , t ,ENAD-ado ress ]  [ ,ERR-ac ld ress ]

lN , r r ne l l  $RDD i  IOB-a t l d ress ,CS-add ress ,NSECT-number

[ ,D I  SK-5444/5 445 13340]

l N . i m " l l  S R I J T  I  I D T F  a t l r r r " s s J  I , R C A D - a d d r p s s ,
I . D I R  E C T - F O R W / B A C K  I

l N a r n .  I  S R I T  I  l t O u . n u m .  l  I , C A N C F L  y / N l

I N a r n e l  l $ R O L L  |  [ t N D E X  1 i 2  I

I N a r , e ]  i  $ S l T  I  I t O B - n a n r e l  t , T y p E - D E C / B t N / T U / T O D I
[ ,  I TYPE-R  EA  L /WA ITTTASK ]

lNa rne l  I  $SNAP I  lD -hex ,START-add ress .END-add ress

P u t s  a  r e c o r d  t o  a  t a p e  f i l e .

F unct  ion

P u t s a r e c o r d r c a 3 - 1 4 1 .

P r i n t s  a  r eco rd  v i a  p r i n t e r  da ta  managen ten t

Pu t s  a  r eco rd  t o  t he  CRT  v i a  da ta  manaqemen t

Page of  GC21 -7608-2

lssued 29 September 1978
By  TNL :  GN21 -5649

Max imum Num-
ber of Statements
Generated

None

31

J6

l 9

21

5 2

R e a d s  a  r e c o r d  f r o m  a  d i s k  f  i l e  v i a  t h e  i n p u t /

o u t p u l  s u p e r v r s o r -

R e a d s  a  r e c o r d  f r o m  a  t a p e  f i l e  v i a  b a s i c

t a p e  d a t a  m a n a g e m e n t .

G e n e r a t e s  l i n k a g e  t o  s y s t e m  r e a d e r -

Retu rns  t he  amoun t  o f  t ime  rema in i ng  i n  a
t i r ne  i n t e r va l .

Gene ra tes  o f f se t s  i n  sys tem reade r  pa rame te r

I  r s t ,

Gene ra tes  sys tem reade r  pa rame te r  l i s t ,

bu f f e r s ,  and  wo rk  a rea .

Gene ra tes  l i n kage  t o  r o l l ou t / r o l l i n .  Th i s
mac ro  app l i es  on l y  t o  P rog ram Number
5704 -SC1 .

Se ts  a  t ime  i n t e r va l .

Pr ints the speci f ied area of  main storage on
the system logging device.

Gene ra tes  a  t ime r  lOB .

1 1

1 0

I  F igure 30 (Parr  5 of  6) .  Macro Instruct ion Summary Chart
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Pase of  GC21-7608-2
lssued 29 September lgTg
By  TNL :  GN21 -5649

Name of Macro lnstruction

tName l  
|  

91p11  
|  

tO -aca ress ,FRoM-add ress ,LEN-nu rnbe r ,

TRT-address

l N a m e j  |  $ W R T T I  l D T F . a d d r e s s l  I . R C A D - a d d r e s s l
I , O P C - Y / N ]

l N a m e l l  S W T T  |  [ D T F - a d d r e s s l  I , E R R - a d d r e s s ]
[ ,EO  F -add ress  ]  [ ,EOT-add ress ]
[ ,WLRS-add ress ]  [ ,WLR L - -add ress ]

tName l  |  $XCTL  |  r unL , l e  -moOu te  name [ ,LOAD_2 /add ress ]

I ,PACK-P /S ]

I  Fisut" 3O (Part 6 of 6) Macro Instruct ion Summary Chart

F unct ion

Re tu rns  t he  t ime  o f  day  and  t he  sys tem da te
to the program.

T rans la tes  a  r eco rd  us i ng  t he  sys tem t r ans la te
rou t t ne .

Bu i l ds  a  pa rame te r  l i s t  t o  pass  i n f o rma t i on  t o
the  sys tem t r ans la te  r ou t i ne .

G e n e r a t e s  a n  E B C D I C  t o  A S C I I  o r  a n  A S C I I
t o  EBCDIC  t r ans la te  t ab le .

Wa i t s  f o r  comp le t i on  o f  a  d i sk  i npu t / ou tpu t
OPera t ron .

Wr i t es  a  r eco rd  on  a  d i sk  f i l e  v i a  t he  i npu t /
ou tpu t  supe rv t so r .

Wr i t es  a  r eco rd  t o  a  t ape  f i l e  v i a  t he  bas i c
tape data management.

Wa i t s  f  o r  comp le t i on  o f  a  bas i c  t ape  da ta
managemer- t t  |  /O operat ion.

F inds  and  l oads  a  modu le  a t  a  spec i f  i ed
add ress  and  passes  con t ro l  t o  i t -

Max imum Num-
ber of Statements
Generated

258

i 5

1 9

21

43

22

1 1 8



$ALOC (al locate space) macro instruct ion 23 $PUTP (pr inter  put  inter face) macro instruct ion 34

$CHK (check l /O complet ion) macro instruct ion 26 $PUTS (put  record CRTdata management)  macro

$CKL (generate checkl is t l  macro instruct ion 25 instruct ion 60

$CLOS (prepare device for  terminat ion) macro instruct ion 26 $PUTT ( tape put  inter face) macro instruct ion 53

$COMN (common equates) macro instruct ion 21 $RDD (read f rom disk)  macro instruct ion 46

$COEP (generate parameter l is t  program funct ion key) macro $RDT (read f rom tape) macro instruct ion 53
instruct ion 61 $READ ( l inkage system reader funct ion) macro

$CTLT (contro l  command f  or  tape) macro instruct ion 54 instruct ion I
$DATE (obtain system date)  macro instruct ion i9 $RlT (return interval  t ime) macro instruct ion 20

$DTFC (card DTF) macro instruct ion 2a $RLSD (system reader parameter l is t  of fsets)  macro

$DTFD (disk DTF) macro instruct ion 36 instruct ion 8

$DTFI (device- independent DTF) macro instruct ion 56 $RLST (system reader parameter)  macro instruct ion 8

$DTFK (3741 DTFI macro instruct ion 48 $ROLL (ro l lout / ro l l in  l inkage) macro instrucl ion 12

$DTFO (generate DTF of fsets)  macro instruct ion 27 $SlT (set  interval  t imer)  macro instruct ion 19

$DTFP (pr inter  DTF) macro instruct ion 33 $SNAP (snap dump main storage) macro instruct ion 18

$DTFS (CRT DTF) macro instruct ion 58 $SOURCE f i le 2

$DTFT ( tape DTF) macro instruct ion 49 $TIOB ( t imer IOB) macro instruct ion 19

$EOJ (end-of- job) macro instruct ion 20 $TOD (return t ime and date)  macro instruct ion 20

$FIND ( f  ind di rectory entry)  macro instruct ion 13 $TRAN ( inter face t ranslate rout ine) macro instruct ion 18

$FTCH ( load module pass contro l )  macro instruct ion 16 $TRL ( t ranslate parameter l is t )  macro instruci ion 17

$GETC (card get  inter face) macro instruct ion 30 $TRTB ( t ranslate table)  macro instruct ion 18

$GETD (disk get  inter face) macro instruct ion 40 $WAIT (wai t  d isk IDS complet ion) macro instruct ion 47

$GETI (device- independent get  inter face) $WRTD (wr i te to d isk)  macro instruct ion 47

macro instruct ion 57 $WRTT (wr i te to tape) macro instruct ion 54

$GETK (3741 get  inter face) macro instruct ion 48 $WTT (wai t  tape l /O complet ion) macro instruct ion 55

$GETS (get  record f rom CRT/keyboard macro instruct ion 59 $XCTL ( load module exchange contro l )  macro

$GETT ( tape get  inter face) macro instruct ion 52 instruct ion 17

$GPC ( inter face reading,  punching and pr int ing

cards) macro instruct ion 32

$IOBD ( input /output  b lock disk)  macro instruct ion 45

$f  OED ( input /output  b lock of fsets)  macro instruct ion 46

$LMSG (parameter l is t  message system logl  access method 40
macro instruct ion 11 al locate program f  unct ion key to a program ($PFKY) 61

$LOAD ( load module)  macro instruct ion 13 al locate space ($ALOC) 23

$LOG ( l inkage system log) macro instruct ion 12 areas.  s imulat ion 35

$LOGD (displacements system log) macro
instruct ion 12

$LWTO (parameter l is t  WTO or WTOR) macro
instruct ion 10

$OPEN (prepare an l /O device) macro instruct ion 24 block

$PFKT ( test  program funct ion key pressed) macro disk input /output  106

instruct ion 62 input  output  106

$PFKY (al locate program funct ion key to programl t imer input /output  11 1

macro instruct ion 61 block for  d isk ($ loBD),  input /output  45

$PGS (put /get  operat ion CRT data management)  macro block of fsets ($IOED),  input /output  46

instruct ion 59 buf fer  storage requirements

$PUTC (card put  inter face) macro instruct ion 31 disk 37

$PUTD (disk put  inter face) macro instruct ion 44 tape 51

$PUTI (device- independent put  inter face) macro buf fers
instruct ion 57 double card device 29

$PUTK (3741 put  inter face) macro instruct ion 49 formatted 24
in i t ia l ized 24
single card device 29

b y t e s e t t i n g s , R  1 1 1

lndex

l ndex  1  19



card ($DTFC),  f i te for  2g
card device support  28
card get  inrer face ($GETC) 30
card put  inter face ($pUTC} 31
cards ($GPC),  pr int ing,  punching,  and reading inter face 32
chaini  ng

al locate space rout ine 23
ctose rout ine 27
DTFs  23
open rout ine 24

chart ,  summary,  instruct ion,  macro 112
check for  t /O comptet ion ($CHKI 26
check rout ine operat ion 26
check l i s t  ( $CKL)  25
close rout ine

i npu t  26
output  26

codes,  macro instruct ion error  67
coding convent ions 1
command for  tape ($CTLT),  contro l  54
comments 3
COMMON equates ($COMN) 27
complet ion ($CHK),  check for  t /O 26
complet ion ($WAtT),  wair  for  d isk tOS 47
complet ion ($WTT),  wai t  for  tape t /O 55
conf igurat ion,  minimum system 4
considerat ions,  programming 7
consrruct  a card get  inter face ($GETC) 30
construct  a card put  inter face ($PUTC) 31
construct  a device independent get  inter face ($GETI)  57
construct  a device independent put  inter face ($pUTl)  Sl
construct  a d isk get  inter face ($GETD) 40
construct  a d isk put  inter face ($PUTD) 41
construct  a pr inter  put  inter face ($pUTp) 34
construct  a tape get  'nter face ($GETT) 32
construct  a tape pur inter face ($PUTT) 53
construct  a 3741 get  inter face ($GETK) 4g
construct  a 3741 put  inter face ($pUTKl 49
construct  an inter face for  reading,  punching,  and

pr int ing cards ($GpC) 32
con t i nua t i on  cod ing  3
contro l  (gFTCH),  load a module and pass 16
control  ($XCTL),  load a module and exchange 17
control  b locks,  f  i le  68
control  command for  tape ($CTLT) 54
CRT ($DTFS) .  f  i t e  58
CRT data management ($pGS),  put  get  operat ion b9
CRT support  58
CRI v ia data management ($PUTS),  put  a record 60
CRT/keyboard 58
CRT/keyboard ($GETS),  get  a record 59
CRT/keyboard DTF 1O2

data areas,  main 35
data management ($pGS),  put  get  operat ion

through cRT 59
data management ($PUTS), put CRT record 60
data management interface (tape basic)

contro l  54
read 53
wri te 54

data management rout ines
ca rd  30 .31
CRT/keyboard 59,60
device independent 57
d i sk  40 ,41
pr inter  34
tape  52 ,53

data t ransfer ,  input /output  f i le  24
date ($DATEI,  obtatn system 19
date ($TOD),  return t ime and 20
date-N is speci f  ied,  t imer IOB I  i . l
date-Y is  speci f ied,  t imer IOB '111

defaul t  value,  def in i t ion 1
de f i ne  t he  f i l e

card ($DTFC) 2A
CRT ($DTFS}  58
device independent ($DTFI)  56
d i sk  ( $DTFD)  36
f i le shar ing 39
mult ivolume 52
pr inter  (gDTFPl 33
tape (SDTFT) 49
3741 ($DTFKI 48

def ine the f i le  contro l  b locks 6g
delet ing macro instruct ions 4
device (SOPEN),  prepare l /O 24
device independent DTF 97
device independent get  inter face ($GETI)  57
device al locat ion 24
device independenr ($DTFI) ,  f i le  56
device independenr put  inter face ($pUTl)  57
device independent support  S6
device support

card 28
CRT/keyboard 58
device- independent 56
d isk 35
general  22
pr inter  33
rape 49
37 4't zl8

device rerminat ion ($CLOS},  prepare 26
devices supported 4
devices,  input  and output  4
d i r ec to r y  en t r y  ( gF lND l ,  f  i nd  13
d i sk  ( $DTFD) .  f i t e  36
d i sk  ( $ IOBD) ,  i npu t / ou tpu t  b l ock  45
disk ($RDD),  read 46
d i sk  ( $WRTD) ,  w r i t e  47
disk buf fer  storage requirements 37
disk data management interface, updating a record
disk data management modules,  l is t  42.43

41

120



disk device support  35 f  i le  contro l  b locks,  def  ine 68
disk DTF (5704-SC1 only l  79 f i te,  def ine (see def ine the f i te)
disk DTF (5704-SC2 onty)  86 f ind ( form l ) ,  toad 13
disk get  inter face ($GETD) 40 f  ind a di rectory entry (gF IND) 13
disk input /output  b lock 106 f ind parameter l is t  af ter  load execut ion 15
disk input /output  supervisor inter face 45 f ind parameter l is t  descr ipt ion 14
disk IOB format 107 format of  t imer IOB
disk IOS complet ion ($WAIT),  wai t  47 DATE-N soeci f  ied 111
disk put  inter face ($PUTD) 44 DATE-Y speci f  ied 111
disk rout ines format,  d isk IOB 1O7

get 40 funct ion ($READ),  t inkage to system reader g
put 4'l function key pressed ($PFKT), test for program 62
read 46 funct ion key request  ($COEP),  parameter l is t  for  program 61
wai t  47 funct ion key support ,  program 61
wri te 47 f  unct ion key to a program ($PFKY),  a l locate program 61

disk,  update 41
displacements for  system los ($LOGD) '12

display support  58
DTF

card 2A general l/O support 22
CRT/keyboard 58 general  SCP support  12
device- independent 56 generate a checkl is t  ($CKL) 25
disk 36 generate a parameter l is t
pr inter  33 message on system log ($LMSG) 11
tape 49 program funct ion key request  ($COEP) 61

DTF def  ined wTo or wToR ($LWTO) 10
f ie ld contents 27 generate a put /get  operat ion through CRT data management
f ie ld lengths 27 ($pGS) 59
labels 27 generate a system reader parameter l is t  ($RLST) 8
offsets 27 generate a translate parameter list {$TR L} 17
post-open 24 generate a t ranslate table ($TRTB) 18
pre'open 24 generate an inter face to the t ranslate rout ine ($TRAN) 18

DTF descr ipt ions generate displacements for  system los ($LOGD) 12
CRT/keyboard 1O2 generate DTF of fsets ($DTFO) 27
device-independent 97 generate equates 27
disk (5704-SC1 only)  79 generate program fundion key request  61
disk (5704-SC2 only)  86 generate the l inkage to rhe system loS ($LOG) 12
general  68 generate t imer IOB ($TIOB) 19
l ine pr inter  75 get
MFCM 71 card 30
MFCU 69 CRT/keyboard 59
tape 93 device- independent s7
1442 73 disk 40
2501 77 tape 52
3741 1O4 3741 I

DTF get a record from the CRT/keyboard ($GETS) 59
chaining 23 get  input  operat ion through CRT data management ($PGS) 59
checkl is t  25

dump main storage ($SNAP),  snap 18

hal t /syslog rout ine 23

end-of- job ($EOF) 20
en t r y  ( $F IND) ,  f i nd  d i r ec to r y  13
eq uales

generate 27
labels I
system reader parameter list 8

equates ($COMN),  COMMON 27
error codes, macro instruction 67
error  informat ion 67
exchange contro l  {$SCTL},  load module and 17
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f  /O complet ion ($CHK),  cnecr 26
l /O complet ion ($WTTI,  wai t  for  tape Ss
l /O device ($OpEN),  prepare 24
f /O support ,  general  22
informat ion,  error  67
input  devices supported 4
input /output  h lock

d i s k  1 O o
t in- ler  111

inpu t / ou tpu t  b l ock  f o r  d i sk  ( $ IOBD)  45
input /output  btock of fsets ($IOED) 46
anpu t / ou tpu tb l ocks  106
input /output  supervisor inter face (d isk)

read 46
wai t  47
wri te 47

inpu t / ou tpu t suppo r t  22
Inpu t

c lose rout ine 26
open  rou t i ne  24

i  nstruct  io ns
delete macro 4
macro 4
macro ( l is t  of  )  5
wrat ing rnacro 1

i  nter face

card get 30
card put  31
device independent get  E7
device independent put  57
disk get  40
disk put  4 ' l
pr inter  put  34
read ing ,  punch ing ,  and  p r i n t i ng  ca rds  32
tape get  52
rape put  53
translate rout ine 1 B
3741 get 48
3741  pu t  49

ln te r rup t  p rog ram 1Z
in te r va l  t ime  ($R lT ) ,  r e tu rn  20
In te r va l  t ime r  ( $S lT ) ,  se t  1g
roB

forrnatted 24
p r i n te r  33
tape 50
t i m e r ,  b u i l d  l 9
descr ipt ion 1 1 1
fo rmar  111

l O B ,  d i s k
bu i l d  45
desc r i p t i on  106
s to rage requ i r emen ts  37

IOS  ( i npu t / ou tpu t  supe rv i so r )  r ou t i nes
read 46
wr i t e  47

job end 20

iob terminat ion,  device 26

key pressed, test  for  program funct ion 62
Key request ,  parameter l is t  for  program funct ion 61
key support ,  program funct ion 61
Key to program, al locate program f  unct ion 61
keywords 1

label  restr ic t  ions
dupl icate labels 12
use of  $ symbol  7
wa rn ing  27

labels
disk lOBs 46
equates 8

l i ne  p r i n re r  DTF  75
l inkage to the system log 12
l inkage to system reader f  unct ion ($READ) g
l i nkage ,  r o t l ou t / r o i l i n  ( $ROLL)  2
l i s t

descr ipt  ion
f ind parameter 14
load parameter l6

parameter

f ind af ter  load execut ion 15
message on system log 11
program funct ion key request  61
system reader of fsets g
t r ans la te  17
WTO or WTOR 10

system reader parameter B
load a module and exchange contro l  ($XCTL) 17
load a module and pass contro l  ($FTCH) l6
l oad  a  modu le  ( $LOAD)  13
load  on t y  ( f o rm  l l )  l 6
load parameter l is t  descr ipt ion 16
load  w i t h  f  i nd  ( f o rm  l )  13
tog

de f  i n i t i on  g

l i nkage  t o  t he  sys tem 12
parameter l is t  for  message on system 11

log support ,  system g
log,  d isplacements for  system 12
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r r ) ach i r f e  con f i qu ra t i on  4  mac ro  i ns t r uc t i on  ( con t i nued )

mac ro  i ns t r uc t i on  $T IOB  ( t ime r  IOB I  19

$A  LOC l a l l oca te  space )  23  $TOD ( re tu rn  t ime  and  da te )  20

$C t - lK  ( chec i<  l /O  comp le t l on )  26  $TRAN ( i n t e r f ace  t r ans la te  r ou t i ne )  18

$CKL  (gene ra te  check l i s t )  25  $TR  L  ( t r ans la te  pa rame te r  l i s t )  17

$CLOS (p repa re  c l ev i ce  f o r  t e r r n i na t i on )  26  $TRTB ( t r ans la te  t ab le )  18

$C(.)N4l \  (COtvl lMON equares) 21 $WAIT (wai t  d isk IDS complet ion) 47

$COEP (gererate pararneter  l is t  program f  r . rnct ion key) 61 $WRTD (wr i te to d isk)  47

$CTL' I  (contro l  cornmand for  tape) 54 $WRTT (wr i te to tape) 54

$DATE (obtain system date)  19 $WTT (wai t  tape l iO complet ion) 55

$DTFC (card DTF) 28 $XCTL ( load module exchange conrrol )  
'17

$DTFD (disk DTF) 36 macro instruct ion statements (see chapter 2 l

$DTF I  ( dev i ce  i ndependen t  DTF)  56  mac ro  i ns t r uc t i ons
$DTFK (3741  D l -F )  48  cod ing  1

$D  f  FO  (gene ra te  DTF  o i f se t s )  27  de f  i n i t i ons  1

$DTFP (p r i n t e r  DTF)  33  de le t i ng  4
$DTFS (CRT  DTF)  58  e r ro r  codes  61
$ l l TFT  ( t ape  D l ' F )  49  l i s t  o f  5
$EOJ (errd 'of- job) 20 sample program 66

$F IND ( f i nd  d i r ec to r y  en t r y )  13  summary  cha r t  111

$FTCH ( load rnociu le pass contro l )  16 macro processor

$GETC ( ca rd  qe t  i n t e r f ace )  30  ove rv i ew  2

$GEf D (dist< get  inter face) 40 register  usage 7

$GETI (device- independent get  inter face) 5 l  residence 4

$GETK (3741 get  inter face) 48 restr ic t ions 7
$GEI  S  (ge t  r eco r . l  f  r on r  CRT /kcyboa rd l  59  ma in  da ta  a reas  35

$GETT  ( t ape  ge t  r r r t e r i ace )  52  ma in  s to rage  ($SNAP) ,  dump ,  snap  18

$GPC ( inter face reading,  punching,  and pr int ing cardsl  32 message on system log,  parameter l is t  tor  1 1

$ IOBD ( i npu t / ou rp ru t  b l ock  d i sk )  45  MFCM DTF  11

$ IOED ( i npu t / ou tpu t  b l ock  o f f se t s )  46  MFCU DTF  69

$LMSG {parameter l is t  message system log) 11 minimum system conf igurat ion 4

$L .OAD ( l oad  modu le i  13  Mode l  15  t r ans la te  r ou t i ne  17

$LOG ( l i n kage  sys tem l og )  12  modu le  ( $LOADI ,  l oad  a  13

$LOGD (d i sp l acemen ts  sys tem l og )  12  modu le  and  exchange  con t ro l  ( $XCTL) ,  l oad  a  17

$LWTO (pa ramere r  l i s t  WTO o r  WTOR)  10  modu leand  pass  con t ro l  ( $FTCH) , l oad  a  16

$OPEN (p repa re  an  l /O  dev i ce )  24  mu l t i vo l ume  f  i l e  suppo r t  52

$PFKT  ( t es t  p rog ram l unc t i on  key  p ressed )  62

$PFKY (a l l oca te  p rog ram func t i on  key  t o  p rog ram)  61

$PGS {put /get  operat ion CRT data managernent)  59

$PLJfC (card put  inter face) 31

$PUTD (disk put  inter face) 44 narne f  ie ld,  descr ipt ion 1

$PU- f l  { dev i ce  i ndepe r rden t  pu t  i n t e r l ace )  5 -7

$PUIK  (3741  pu t  i l r t e r f ace )  49

$PU-IP (pr  i r l ter  pul  inter face) 34

$PUTS (put  record CRT data managernent)  60

$PUTT  ( t ape  pu t  i n t e r f ace )  53  ob ta i r r  s ys tem da te  ( $DATEI  19

$RDD { read  t r o rn  d i sk )  46  OCL  fo r  mac ro  p rocesso r  63

$RDT (read f rom tape) 53 of fsets

$R  EAD ( l i n kage  sys te rn  r eade r  t unc t i on )  I  dev i ce  and  access  me thods  27

$R  lT  ( r e tu rn  i n t e r va l  t ime )  20  d i sk  41

$R LSD (system reader parameter l is t  of fsets)  8 system log parameter l is t  10,12

$R LST (system reader parameter)  8 open rout ine

$ROLL-  ( r o l l ou t / r o l l r n  l i n kage )  12  i npu t  24

$S l  I  ( se t  i n t e r va r  r ime r )  19  ou tpu t  ? .4

$SNAP ( snap  c l u r r r p  ma in  s to rage )  18  ope rand  1
operat ion code 1
0oe ra t  i o l l

check  rou t i ne  26
t rans la te  r ou t i ne  11

o p t i o n  1
ou tPu t

c l ose  rou t i ne  26
open  rou t i ne  24

or-r tput  devices,  supported 4
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pack,  system 4
parameter l is t

f  ind macro 13
load descr ipt ion 16
log and/or  message to operator  11
program funct ion key 61
support  system log 10
system tog message 11
system tog WTO 10
system reader 8
t r ans la te  r ou t i ne  17
wnte to operator  10

pass  con t ro l  ( $FTCH) ,  l oad  a  modu le  and  l 6
prepare a device for  terminat ion ($CLOSI 26
prepare an l /O device ($OpEN) 24
pnnter data management inter face 34
pr inter  DTF descr ipt ion 75
pnnter support  33
processor,  macro ($MPXDV) 2
program contro l

exchange  17
pass 1 6

program funct ion key
mult ip le usage 62
parameter l is t  61
request  61
support  61
test 62

program, sample 63
programmrng considerat ions 7
put

card 31
CRT/keyboard 60
device- independent 51
d i sk  41
pr inter  34
tape 53
3741 49

put a record to the CRT via data management ($pUTS) 60

O-byte 46

R-byte set t ings 111
reaO

card ($GpC) 32
d i sk  ( $RDD)  46
tape (gRDT) S3

reader support ,  system 8
record length

device- independent 56
tape 50

register usage 7
residence of  macro processor 4

restr ic t  io ns
at locate space 23
labels (see label  restr ic t ions)
macro processor 7
main data areas 35
ro l l ou t  12
srmulat ion areas 35
te l ecommun i ca t i ons  23

return codes,  system reader funct ion 8,  9
re tu rn  i n t e r va l t ime  ($R lT )  20
return t ime and dare ($TOD) 20
ro l l ou t  r ou t i ne  12
ro l l ou t / r o l l i n  l i n kage  (gRDLL)  12
rout ines,  data management

ca rd  30 ,31
CRT/keyboard 59
device independent 57
d i sk  40 ,41
pr inter  34
tape 52,53
tape-basic 53,54

sample program 63
macro instruct ions used 66
oc l  63
purpose of  the 63
te rmana t i on  63

SCP 
-]

SCP support ,  general  12
se t  i n t e r va l t ime r  ( $S lT )  19
simulat ion areas 35
snap  dump  ma in  s to rage  ($SNAP)  1g
starement,  ocL 62
supported devices 4
sys tem con f i gu ra t i on ,  m in imum 4
system contro l  program (see SCp)
system date 1 9
system Input  devices 4
system log support  I
system pack 4
system reader

devices 8
f  unct  ion 9
parameter I is t  8
parameter l is t  of fsers ($RLSD) 8
support  8

system servrces macros j

1 2 4



tape data management inter face
con t ro l  commands  54
get 52
pur 53
read 53
wri te 54

tape data management rout ines 52
tape data management rout ines (basic)  S3
table of  extents.  d isk 37
table,  t ranslate 17
tape buf fer  storage requirements 50
tape device support  49
tape rout ines

contro l  54
get 52
put 53
read 53
wa it 55
wri te 54

terminate device 2a
test  for  program funct ion key pressed ($pFKT)
t ime and date,  return 20
t ime r  IOB  ( see  IOB)
t imer,  set t ing 19
translate paramerer l is t  ($TRL) 17
translate rout ine operat ion 17
translate table 17

wart
d isk 47
tape 55

wai t  for  d isk IOS complet ion 47
wai t  for  tape l /O comptet ion ($WTT) 5
wri te to

d i sk  ( $WRTD)  47
operator  ($LWTO) 10
tape ($WRTT) 54

62
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