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Preface

T h i s  m a n u a l  i s  p r i m a r i l y  i n t e n d e d  f o r  r n a r k e t i n g  r e p r e s e n t -
a t i ves ,  sys tems eng ineers ,  p rogrammers ,  and opera tors  who
d e a l  w i t h  t h e  I B M  3 7 4 1  M o d e l s  3  a n c j  4  p r o g r a m m a b l e

Work  Sta t ion .  The reack- ' r  shou ld  be  fami l ia r  w i th  da ta  p ro-
cess ing  concepts  and th , :  opera t ion  o f  the  IBM 3741 Mode ls
' l  

and 2 Data Station.

The manua l  i s  d iv ided in to  the  fo l low ing  chapters :

Chapter l .  lntroductio,r provides general information about
the  overa l l s t ruc tu re  an t l  new func t rons  o f  the  work  s ta t ion
a n d  t h e  A C L  ( a p p l i c a t i o n  c o n t r o l  l a n g u a g e ) .

Chapter 2. Reference l l \aterial provides specif ic informa-
t ion  about  the  cont ro l  : ta tements  and ins t ruc t ions  o f  ACL
used in  p rogramming the  work  s ta t ion .

Chapter 3. Design and lrnplernentation Considerations pro-
v ides  de ta i led  in fo rmat ion  and examples  r r f  ACL used in  de ,
s ign ing  and i rnp lement i r rg  app l i ca t ion  programs.

Chapter  4 .  3741 Opere ' t io t r  p rov ides  rn fo rmat ion  about
op€ra tor  p rocec lu res  anr l  in te rac t ion  w i th  the  work  s ta t ion .

Append i  x  es  p rov ide  de l  a i  led  supp lementary  i  n  f  o  rmat ion .
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The IBM 3741 Mr tde ls  3  and 4  Programmable  Work  Sta t ion
subs tan t ia l l y  inc r r :ase  the  da ta  en t ry  capab i l i t ies  o f  the  bas ic
3740 sys tem.  S ign i f i can t  add i t iona l  func t ions  beyond the
scope o f  the  IBM 3741 Mode ls  1  and 2  Data  Sta t ion  are  pro-
v ided th rough a  programming fac i l i t y  ca l led  ACL (app l ica t ion

cont ro l  language) .  The noncommunica t ing  3741 Mode l  3
prov ides  func t ions  beyond those o l  the  cor respond ing
3741 Mode l  1 ,  wh i le  the  communica t ing  3741 Mode l  4  p ro-
v ides  func t ions  beyond those o f  the  cor respond ing  3741
M o d e l  2 .

The work  s ta t ion  prov ides  programmable  f  unc t ions  wh ich
can be  adapted  tc  new data  en t ry  app l i ca t ions ,  o r  be  used to
improve process i r rg  o f  ex is t ing  iobs .

The work  s ta t ion  prov ides  the  fo l low ing  new func t ions :

. Expanded ari thmetic f  unctions, including add, subtract,
mu l t ip ly ,  and rJ iv ide  opera t ions ,  wh ich  enab le  add i t iona l
f ie ld  to ta ls ,  zero  ba lanc ing ,  and c ross foo t ing  opera lons

.  Data  check ing  opera t ions ,  inc lud ing  range check ing ,  l im i t
check ing ,  and tab le  search ing ,  wh ich  prov ide  improve-
rnents in data i tccuracv

. Data manipulat ion which al lows data entered from the
keyboard  to  b r l  re fo rmat ted  accord ing  to  ins t ruc t ions
before  be ing  wr i t ten  on to  a  d iske t te ,  d isp layed,  o r
pr i  n ted

o Additional key'hoard and display functions which allow
messages to  be  d isp layed,  inc lud ing  prompts  fo r  da ta
ent! 'V, promptr; for option selection, and prompted

er ror  cor rec t ton

o Additional disl:ette access methods which allow orocess-
ing  o f  mu l t ip le  da ta  se ts ,  read ing  and wr i t ing  on  two
d iske t te  d r ives ,  and c rea t ion  and main tenance o f  da ta  se t
indexes  tha t  p tov ide  fas t  access  to  on l ine  da ta

o Overlapped prrnt ing which al lows the operator to key
data  wh i le  da ta  w i th in  the  sys tem is  be ing  pr in ted  by  any
of  the  ava i labk t  p r in te rs  a t tached

Chapter 1. Introduct ion

The 374 ' l  Mode ls  3  and 4  Programniab le  Work  Sta t ion  has

a l l  t h e s e  f  u n c t i o n s  i n  a d c l i t i o n  t o  t h e  J u n c t i i ) n s  n o w  a v a i l a b l e
wi th  the  3741 Mode ls  1  and 2  Data  Sta t ion .  The work  s ta -
t ion  is  a lso  compat ib le  w i th  a l l  op t iona l  fea lu res  cur ren t ly
ava i lab le  w i th  the  da ta  s ta t ion .  When not  oFrera t ing  under
ACL program cont ro l ,  the  work  s ta t ion  funr : t ions  exac t ly
l i ke  the  da ta  s ta t ion .

An op t iona l  ACL t rans la to r  fea ture ,  wh ich  l rans la tes  coded
ACL source  programs in to  mach ine- readab le  ob jec t  code,  i s
ava i lab le .  The ACL t rans la to r  fea ture  is  on l l r  rgqu i rs6  e .
those work  s ta t ions  be i r rg  used to  genera te  ob jec t - leve l  p ro-
grams.  These ob jec t - leve l  p rograms can then be  executed  on
work  s ta t ions  a t  remote  loca t ions  (F  igure  1  )  .  Bo th  the
pr in te r  and second d isk  fea tures  are  prerequ is i tes  fo r  the
ACL t rans la to r  fea ture .  Work  s ta t ions  w i th  the  ACL t rans la to r
fea ture  shou ld  a lso  be  equ ipped w i th  , the  op t iona l  3741 record
inser t  fea ture  fo r  easy  source  program main t :enance.

Creating a Source Program

A source  program cons is ts  o f  ACL cor r t ro l  s ta tements  and

ins t ruc t ions .  Cont ro l  s ta tements  de f  ine  the  program name,

def ine  and descr ibe  the  da ta  se ts  w i th  wh ich  the  program

works ,  de f ine  the  da ta  se t  access  method,  p rov ide  pr in te r

cont ro l  in fo rmat ion ,  and deJ ine  the  prompt ing  message and

se l f -check  a lgor i thm.  In  add i t ion ,  these s ta tements  spec i fy

da ta  man ipu la t ion  fo rmats ,  cons tan t  in fo rmat ion ,  and des ig -

nate the end of the program.

The second type o f  p rogram source  is  ins t ruc t ions .  Ins t ruc-

t ions  spec i fy  how opera t ions  are  to  ber  executed .  Ins t ruc t ions

can in i t ia te  l /O opera t ions ,  in te rna l  da ta  mcvement ,

b ranch ing  w i th in  the  program,  and ar i thmet ic  opera t ions .
Ins t ruc t ions  can e i ther  bc  p receded by  s tep  numbers  (0 -767 fo r

a  4K mach ine ,  o r  0 -999 fo r  an  8K nrach ine)  o r  symbol ic  labe ls

in  the  f i rs t  co lumn on the  cod ing  sheet .  Syrnbo l ic  labe ls  can

be up  to  four  charac ters  iong,  bu t  the  f i rs t  charac ter  must  be

a lphabet ic "  The succeed ing  charac ters  can t re  a lphabet ic ,
numer ic ,  o r  symbol  charac ters .  When symbol ic  labe ls  a re

used,  the  t i rs t  phase o f  t rans la t ion  is  labe l  p rocess ing ,  dur ing

which  labe ls  a re  reso lved and conver ted  in tc )  s tep  numbers .

I n t r oduc t i on
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Comments  can l te  inc luded in  the  source  program to  c la r i f y
ins t ruc t ions .  Cont ro l  s ta tements  can be  en tered  on  ACL
Control Statements Coding Sheet One and Two, GX21 9200
and GX2 ' l  -9201.  Ins t ruc t ions  can be  en tered  on  ACL ln -
structions Coding Sheet, GX21-9199. These sheets can be
ordered.  by  o rd ' : r  number ,  in  pads  o f  f  i f t y  f rom your  IBM
market ing  representa t ive .  For  a  de ta i led  d iscussron  o f  cod-
ing  fo r  con t ro l  s ta tements  and ins t ruc t ions ,  see  Chapter  2 .

3741 Models 3 trnd 4 Architecture

The s tandard  37 '41  Mode l  3  o r  4  i s  s r ruc tu rec l  in  a  4K-by te
(K equa ls  1024)  bu f fe r / reg is te r  concept  (F iqure  2) .  The f i rs t
1024 by tes  o f  n remory  are  a l ioca ted  fo r  sysrem cont ro l .  Th is
b lock  o f  memory  a lso  conta in : ;  the  26  genera l  purpose reg is te rs
(A-Z) .  These 1( i -charac ter  reg is te rs  a re  used to  per fo rm a l l
a r i thmet ic  opera t ions ,  and can a lso  be  spec i f  ied  to  move da ta
in te rna l l y  and to  s to re  da ta .  The ind ica tor  tab le  conta ins  255
ind ica tors ;  ind ica tors  1  th rough 99  can be  as igned by  the
programmer .

The ba lance o f  lead /wr i te  s to rage is  a l loca ted  to  i28-by te
buf fe rs  (F igure  2) .  These bu f fe rs  a re  re fe renced numer ica l l y
(1 -24 l ,  in  p rogram source  s ta tements .  A l though bu f fe r  1  and
buf fe r  2  a re  ass igned to  the  d isp lay ,  the  remain ing  bu f fe rs
can be used to store operator prompting rrressages, keyboard
cont ro l  in fo rmat ion ,  tab les  and da ta  se t  indexes ,  and on l ine
disk data sets arrd printer output. (See Storage Allocation
and Requiremelrts in Chapter 3.)

An op t iona l  8K s to rage fea ture  prov ides  an  add i t iona l  32
genera l  purpose bu f fe rs  (128 by tes  each) .  Throughout  th is
manual, any ref,:rence to buffers refers to buffers 1-24 for
4K or  1 -56  fo r  [ ]K .  The 8K fea ture  a l lows up  to  g99

executab le  ins t ruc t ions  w i th  an  ins t ruc t ion  length  o f  4  by tes .
A l lo ther  a reas  o f  work  s ta t ion  arch i tec tu re  (F igure  2)  a re
unchanged by  t l re  fea ture ,  except  tha t  c la ta  fo rmats  a re
loaded s ta r t ing  in  bu f fe r  56 .

A bas ic  4K-by te  p rogram can be  t rans la ted  and executed  on
a work  s ta t ion  v r i th  the  8K fea ture .  However ,  an  8K-by te
program cannot  be  t rans la ted  or  executed  on  a  4K work
s ta t ion .

After you have r:ompleted the coding sheets, and created
a source  prograrn  on  the  d iske t te  v ia  the  3741 keVboard ,
the  ACL t rans la to r  fea ture  c rea tes  ob jec t  code f rom your

coded en t r ies .  
' l - rans la t ion  

occurs  in  two d is t inc t  phases  o f
opera t ion ;  the  labe l  p rocessor  phase,  and the  t rans la to r  phase.

Dur ing  the  labe l  p rocessor  phase,  the  symbol ic  labe ls  tha t
precede ins t ruc t ions  are  conver ted  in to  s tep  numbers  fo r
in te rna l  p rocess ing .  The source  f i le  l i s t ing  o f  the  program can
a lso  be  pr in ted  r lu r ing  the  labe l  p rocessor  phase.  Dur ing  the

t rans la to r  phase o f  opera t ion ,  the  ins t ruc t ions  you en ter  a re

converted into object code, and a l ist ing of error messages

is always printed out. (See lnitiating Translation With the

Label Processor in Chapter 4.) Note that, i f  step numbers

are  used in  a  source  program,  the  labe l  p rocesso:  phase o f

t rans la t ion  must  be  bypassed.

1024

I t ' , .u

V a r i a b l e
(  under
program

rner con-

t ro l  )

307 Buf fer
Disk  indexes

D i s k  i n d e x e s

D i s k  i n d e x e s

D i s k  i n d e x e s

Data  fo rmats

Data  fo rmats

Data  fo rmats

4096 Read-wr i te  S torage

Figure 2.  Typical  ACL Program Structure (4K)
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ACL PROGRAM OPE RA' ] i ION

As ind ica ted  prev ious ly ,  the  work  s ta t ion  combines  the  capa-
b i l i t ies  o t  the  3741 Mode l : ,  1  and 2  Data  Sta t ion  w i th  new
capab i l i t ies  p rov ided by  ArJL .  The fo l low ing  opera t ions  are
ava i lab le  th rouqh appropr ia te  imp lementa t ion  o f  the  app l ica-
t ion  cont ro l  language.

Branch ing

Uncond i t iona l  and cond i t iona l  b ranch ing  ins t ruc t ions  a l te r
the  sequent ia l  execut ion  o f  the  ACL program.  A l l  executab le
ins t ruc t ions  in  the  progranr  can be  ident i f ied  w i th  a  s tep
number  t000-767) ,  o r  a  four -pos i t ion  symbol ic  labe l  p reced ing
the  ins t ruc t ion  On ly  thoser  ins t ruc t ions  branched to  must  have
a preced ing  s tep  number  o r  labe l ;  a l l  o ther  ins t ruc t ions  do
not  requ i re  s tep  numbers  or  labe ls .  The s tep  numbers  or
labe ls  a re  used in  b ranch in ,3  ins t ruc t ions  to  ind ica te  the  in -
s t ruc taon to  be  branched t r :  i f  spec i f  ied  cond i t ions  are  met .
Branching instruct ions are described in detai l  under Branching
Operations in Chapter 2. ' l -hese instruct ions can also be used
to aid in program debuggirrg (see Program Debuggingin
C h a p t e r  4 ) .

Data Set Access Methods

The work stat iorr and the <lata stat ion use the same data set
labe l .  On the  work  s ta t ion ,  the  da ta  se ts  a re  used to  s to re
both  ACL programs and da ta  se ts .  Dur ing  execut ion  o f  a r r
ACL program,  f i ru r  da ta  se ts  can be  on l ine  to  the  program

a t  o n e  t i m e .

The ACL programnr ing  fac i l i t y  a l lows you to  access  da ta  se ts
bv  th ree  methods :

2 .

Sequent ia l  o r  consecut ive

Random by  re la t i ve  record  number

Key indexec l

The sequential or consecutive access method requires that the

records  (o r  128-pos i t ion  sec tors )  be  processed sequer r t ia l l y  o r

consecut ive ly ,  based on  the  phys ica l  d isk  adc l ress .  Grven one

record ,  the  loca t ion  o f  the  nex t  record  is  de t 'e rmined by  the

nex t  sequent ia l  d isk  address  rn  the  da ta  se t .  Th is  mer :hod

a l l o  w s :

o  Wr i t ing  records  in to  a  new data  se t .

o  Wr i t ing  or  add ing  records  a t  the  end o f  an  ex is t in ,J  da ta  se t .

o  l lead ing  records  f rom an ex is t rn . r ;  da ta  se1: .

o  l lead ing  and updat ing  records  in  an  ex is t ing  da ta  se t .

o  l lead ing  and updat ing  records  in  an  ex is t ing  da ta  se t ,  and

add ing  new records  a t  the  end o f  an  ex is l ing  da ta  se t .

f het random by relative record number acce:ss method per-

fo rms the  same read and update  opera t ions  as  the  sequent ia l

access  method.  The d i f f  e rence is  tha t  recor ( .1  access ing  is

d o r r e  i n  a  d i r e c t  m a n n e r ,  t h e r e b y  r e d u c i n g  o r  r n i n i m  z i n g  t h e

d iske t te  search  t ime.  A  re la t i ve  record  number .  spec : i f  ied

dur ing  a  read/wr i te  opera t ion ,  des ignates  th r - '  record  to  be
processed.  For  example ,  an  ins t ruc t ion  to  read the  f  i f t y -

e igh th  record  in  a  da ta  se t  can  be  issued.

The key indexed access method requires that the ret:ords in

the  da ta  se t  be  ar ranged in  ascend ing  sequer tce ,  accord ing  to

the  search  argument  o r  con t ro l  f  ie ld .  The search  arg ;ument  i s

a  cont ro l  f ie ld  o r  a  da ta  e lement ,  up  to  16  pros i t ions  in  lengt l r ,

within each record of a data set. The work stat ion r:ontrol

p rogram automat ica l l y  bu i lds  an  index  tab le  in  s to rage fo r  the

data set to be accessed when the kev indexed method is

spec i f ied .

Table Operations

A tab le  i s  a  g roup o f  con t iguous  f  ie lds  o f  the  same l r :ng th  ( to r

exzrmple ,  a  tab le  o f  seven-d ig i t  cus tomer  numbers) .  The

max imum length  o f  a  tab le  i s  no t  res t r i c ted  (except  by  ava i l -

ab le  s to rage) .  Tab les  are  read in to  one or  r r lo re  gent : ra l

work ing  bu f fe rs .  Each bu f fe r  may conta in  f rom 1  to  16

tab les .  The fo l low ing  tab le  opera t ions  may be  spec i f  ied :

a  Search  fo r  an  equa l  en t ry  in  a  nonsequer l t ia l  tab le

Search  fo r  an  equa l  en t ry  o r  the  nex t  h rgher  en t ry  in  a

tab le  sequenced in  ascenc j ing  order

Read a  spec i f  i c  en t ry  f rom a  tab le

Wr i te  a  spec i f  i c  en t ry  in to  a  tab le

O



Self-Checking

The ACL progratn provides a broad range of self-checking
capab i l i t ies  in  add i t ion  to  the  s tandard  modu lus  10  and 1  1
avai lable on the l)ase data stat ion. A specif ic controt state-
ment contains the self-check parameters. See Control State_
ments in Chaptet 2. The contents of any register can be
self-checked during program execution. Self-check numbers
can also be genelated.

Display and Keyboard

The d isp lay  (F igure  3)  p rov ides  s ta t ion  s ta tus  in fo rmat ion ,
program information. data, and operator prompting on the
display screen. l 'he work stat ion uses six 40-character l ines
of  the  d isp lay  screen.  L ine  1  i s  used fo r  s ta t ion  s ta tus  ha l ts
and error messag'- is (posit ions 5-8 are reserved for error mes-
sages) .  Pos i t ions  1-4  o f  l ine  1  can be  used fo r  user -pos ted  ha l ts .
L ines  2 ,  3 ,  and 4  d isp lay  up  to  120 charac ter  pos i t ions  o f
da ta  o r  p rogram in fo rmat ion .  The las t  30  pos i t ions  o f  l ine
5  and a l l  pos i t io r rs  o f  l ine  6  a re  used to  d isp lay  p rompt ing
information (operator gutdance) and the operator,s response
to  the  prompt .

Error  M essage
CodeT

Program

N a m e  
7

X X X  A  i r : x

I  r  x  I  x x  x x  x x x x x  x  N  t x  t l , ^ t x x t  / . \  /  \  I  t l /  l r  r  \ t r  ! t r

Prompt  and
Response Lrnes

D a t a  L i n e s

Sta tus  L ine
Figure 3, Display Lrnit

F igure  4  shows an example  o f  a  message wh ich  is  p rompt ing
the  opera tor  to  e l l te r  a  name and address .  Prompt ing  beg ins
in  pos i t ion  11  o f  l ine  5 .  A  b lank  is  inser ted  a f te r  the  prompt -
ing  message,  fo l l cwed by  a  ser ies  o f  per iods  or  dashes  wh ich
ind ica te  the  length  and type o f  da ta  tha t  the  opera tor  shou ld
enter .  Per iods  in r l i ca te  tha t  a lphabet ic  da ta  shou ld  be  en tered .
and dashes ind ica te  tha t  the  opera tor  shou ld  en ter  numer ic
data .  The prompt ing  message and response can to ta l  a  max i .
mum of 69 chara,:ters. Al l  data keyed by the operator is
d isp layed in  the  area  de f ined by  dashes  or  per iods .  As  each

character is keyed, i t  replaces the next dastr or period. The
work stat ion display unit does not ut i l ize a cursor.

Figure 4. Example of a Prompt

As ind ica ted ,  a  p rompt ing  message can be  d isp layed fo r  each
field to be entered by the operator. The prompting message
and keyboard control information are stored in the general
working buffers. A specif ic control statemont contains key-
board control information lsee Control Stai lements in Chapter
2) .  F ie lds  may be  cha ined together  to  a l lov r  more  than one
f ie ld  to  be  en tered  w i th  a  s ing le  keyboard  input  ins t ruc t ion .

Reformatt ing and Edit ing

Data can be reformatted for display on the operator 's display
screen,  fo r  wr i t ing  on to  a  d iske t te ,  o r  fo r  p r in ted  ou tpu t  on  a
pr in te r .  Th is  re fo rmat t ing  is  accompl ished by  da ta  fo rmat
s ta tements  w i th in  the  ACL program.  Up to  254 da ta  fo rmats
can be specif ied via the appropriate control statement and an
assoc ia ted  fo rmat  f  ie ld  record .  The fo l low i rg  op t ions  are  a lso
ava i lab le  fo r  ed i t ing  dur ing  pr in t ing  or  o ther  input /ou tpu t
opera t ions ,  inc lud ing  d iske t te  and d isp lay  opera t ions :

Comma and dec ima l  po in t  inser t ion

B lank  inser t ion

F loa t ing  or  f  i xed  cur rency  s ign

Aster isk  p ro tec t  o r  as te r isk  f  i l l

Zero  suppress ion  or  zero  f i l l

M inus  s ig r r  con t ro l

a

I  n t r o d u c t i o n  5



Chapter 2. Reference Material

Application programs for the work stat ion can be defined in
the same way that proglams for the host computer system
are defined. A detai led f lowchart of the program, print re-
port layouts, and diskette record layouts can provide the
necessary documentatiorr for the coding of your program(s).
Programs for the work stat ion are coded in ACL using both
control statentents and instruct ions. Note that al l  entr ies
coded in your ACL proltram must be left- just i f ied on the
coding sheets.

CONTROL STATEMEI \ ITS

Cont ro l  s ta tements  musr :  beg in  w i th  a  per iod  in  the  f i rs t
co lumn o f  the  cod ing  sheet .  The name o f  the  cont ro l  func_
t ion  immedia te ly  fo l lows the  per iod .  The cont ro l  s ta te_
ments  a re  l i s ted  be low in  the  order  they  shou ld  be  en tered .
Each cont ro l  s ta tement  s  descr ibed in  th is  chaorer .

Statement lfefines

The f irst f  ive control statements should be entered on ACL
Control Statements Coding Sheet One, GX21-g20tl. in the
o r d e r  l i s t e d .  T h e  . B U F F E R ,  . F l E L D ,  a n d  . F O R M , A T  c o n t r o l
statements can be entered anywhere in the source program,
but must precede instruct ions. Comments can be ,coded in
t h e  . F l E L D ,  . F O R M A T ,  . B U F F E R ,  a n d  . R E G t S T I i R  c o n t r o l
statements after the last def ined field. AC'L Contr,ol State-
ments Sheet Two. GX21-9201, is designed to accommodate
these statements. Each control statement is described in
deta i l  be low.  Note  tha t  (R)  ident i f ies  a  requ i red  er r t ry  and
(O)  ident i f ies  an  op t iona l  en t rv .

. N A M E

The .NAME control statement must be
in  your  ACL program.  F igure  5  shows
for  a  .NAME s ta tement .

the f i rst stEttement
the coding placement

.NAME

.DATASET

. P R I N T E R

.SELF-CHECK

. R E G I S T E R

. B U F  F E  R

. F  I E  L D

.FORMAT

. E N D

6

l ) rogram name,  o r ig in ,  and ed i t
r:ontrol

l)ata set name, data set charac-
t:erist ics, and data set access
rnethods

"Iype of attached printer and
buffer containing data to be

l ) r in ted ,  and charac ter is t i cs
of the form

lvlodulus/algori thm used for
t;elf-check ing

l ieg is te r  name and in i t ia r
oontent

[ ]u f fe r  number  and in i t ia l
oontent

l)rompting message length,
oontent, and disposit ion of
( lata after i t  is entered

l :o rmat  number  and de f in i t ion
Jor reformatt ing of data for
i  rr put/output operations

tind of source statements and
irrstruct ions

Figure 5. .NAME Coding Placrment

Columns 1-5 Control Statement Name (R)

Y o u  m u s r  e n t e r  . N A M E  i n  c o l u m n s  1 - 5 .

Co lumns 13-16 Program Name (O)

The four-character program name is translated into the object
program and can later be referenced by the operator. Blank
program name is  a l lowed.

Co lumns 18-19 Program Or ig in  Buf fe r  (R)

This entry identi f ies the start ing odd-numbered bul,fer in
which the ACL instruct ions are to be stored. This lbuffer
number should be greater than the buffer numbers used for
. F l  E L D  a n d  . B U F F E R  s t a t e m e n t s .



Column 23 Print;er Type (R) Columns 43-44 Edit Currency Characters (O)

This entry  ident i f ies the pr inter  at tached to the work This entry  speci f ies the currency s ign to be used when pro-
station to print the program listingduring translation. cessing monetary data. Default is 6$. This parameter facil i-
Val id  entr ies are:  ta tes easy processing of  d i f ferent  currencie: ; .  For  example,

the entry  FF ident i f ies amounts being processed as French
1 = 3713 Prinler francs. Any valid characters can be enterecl to represent
2 = 3717 Pr in ler  other  currencies and overr ide the c lefaul t .
3  =  3715  P r i n te r  ( s i ng le  d i rec t i on )
4 = 3715 Pr in ler  (b id i rect ional  wi th f loat ing r ight  margin)
5 = 37 15 Pr in ler  (b id i rect ional  wi th f  ixed r ight  margin)  Column 48 Prompt ing Register  (O)

An incorrect  entry  may cause a t ranslat ion error .  This  entry  speci f ies the regis ter  (A-Z)  that  receives data
entered via the keyboard in response to a prompting mes-
sage (see Column 28 Data Disposition (R) under .FIELD

Columns 28-30 ] t r in t  Form Size (O) in  th is  chapter) .  Defaul t  is  reqis ter  K.

This entry  ind ic ; tes the number of  l ines (7.127) to be pr inted
on a page of  pr i r ted output  dur ing t ranslat ion.  Defaul t  is  66.  Column 53 Proof  Keyboard (O)

You can enter  1 in  column 53 to indicate that  your  work
Columns 33-35 Printer Overflow Line Number (O) station has the proof keyboard feature. Default is the

standard key-entry conf iguration.
This entry  ind icates the l ine number (7.126]r  at  which sk ipping
to the next  page is  to begin when the source l is t ing is
printed during translation. This parameter must be less than or Columns 54-55 Keyboard Designation (O)
equal  to  the pr int  form s ize speci f ied in  columns 28-30.  De
fault is 60. Note that there is a 6-l ine margin at the top of This entry identif ies the keyboard on your work station.
every printed pa1ye. Valid entries are:

I  OO = Uni ted States,  Uni ted Kingdom, France (Ouerry) ,
Columns 38-4.0 Decimal and Comma Edit Control (O) and ltaly

01 = Norway
02 = Sweden/Fin land

Column 38 Edit Control Symbol (O) 03 = Denmark
04 = Germany

This entry  idernt i f ies an edi t  contro l  symbol  to  produce a 05 = Spain
specific type of punctuated printer output. Default is a | 06 = Belgium and France (Azerty)
per iod ( . )  i f  you do not  speci fy  a subst i tu te symbol .  07 = Portugal

08  =  Japan -Ka takana
09 = Brazi l

Column 39 Edit Control Symbol (O) Default is 00.

This entry  ident i f ies an edi t  contro l  symbol  that  produces a
specific type of punctuated printer output. Default is a Column 58 Machine Size (O)

comma (,) if you do not specify a substitute symbol.
This entry identif ies the size of your work r;tation storage.
You can enter  4 (4K) or  8 (8K).  Defaul t  is  4K.

Column 40 Symbol lnterval Count (O)

This entry specif ies an interval (1-9) at which the symbol Golumns 63-70 Intermediate Data Set Name (O)
specified in colurnn 39 is to be inserted. For example, an
entry of 5 would cause the symbol specified in column 39 This entry specifies the label processor outl)ut data set name.
to be inserted in every fifth position of the printed data. Default is TRANSLET. See Label Processctr lnput Data Set
Defaul t  is  3.  in  Chapter  4.

Reference Mater ia l  7



Column 71 Dr ive  Number  (O)

Th is  en t ry  ident i f  ies  the  dr ive  tha t  con ta ins  the  labe l  p roces_
sor  ou tpu t  da ta  se t .  D , : fau l t  i s  d r ive  2 .

Columns 73-80 Object Data Set Name (O)

Th is  en t ry  ident i f ies  ther  ob jec t  da ta  se t  name o f  the  t ransra tor
ou tpu t .  l f  th is  name is  no t  en tered ,  t rans la t ion  cannot  occur
direct ly from the label processor.

Co lumn 81 Dr ive  Numtber  (O)

Th is  en t ry  ident i f  ies  the  dr ive  tha t  con ta ins  the  labe l  p roces-
sor  ob lec t  da ta  se t .  Defau l t  i s  d r ive  1  .

.DATASET

The .DATASET cont ro l  s ta tement  shou ld  fo l low the  .NAME
statement in the ACL trrrogram. Because the work stat ion can
access  up  to  four  da ta  se ts  on l ine  dur ing  execut ion ,  each da ta
set to be accessed must have a corresponding. .DATASET
control statement. In the .DATASET statement, the attr i_
butes of each data set are described for the execution pro_
gram.  These da ta  se t  a l t r ibu tes  inc lude:

a Data set name

o Characterist ics of thr: 61616 r"1

o Data set access method

b Ex i ts  fo r  spec ia l  inpu t /ou tpu t  rou t ines

F igure  6  shows the  cod ing  p lacement  fo r  a  .DATASET con-
trol statement.

Figure 6. .DATASET Coding placement

8

The requ i red  and op t iona l  parameters  o f  the  . IDATASET con_
t ro l  s ta tement  a re  l i s ted  in  the  fo l low ing  paragraF)ns .

Co lumns 1-8  Cont ro l  S ta tement  Name (R)

You must  en ter  .DATASET in  co lumns 1-8 .

Co lumn 13 Data  Set  Number  (R)

Th is  en t ry  ident i f ies  the  number  o f  the  da ta  se t  (1 .4 )  rha t  the
program uses .  Note  tha t  da ta  se ts  a re  opened in  r tescend ing
sequence (4  1 )  by  the  sys tem.  Thus ,  i f  four  d ; r ta  se ts  a re  de f ined
and there  is  an  er ro r  cond i t ion  in  number  4 ,  da ta  se ts  l -3
may no t  have been opened cor rec t ly .

Co lumns 18-25 Data  Set  Name (R)

lh is  en t ry  ind ica tes  the  da ta  se t  name as  i t  appre6r5  9n  11-1s
HDRl  labe l  ( found on  the  index  t rack  o f  the  d iske t te ) .  (See
lndex or Label Access Method, under Data Set Ac:cess Meth-
ods  in  Chapter  3 . )  Note  tha t  an  as ter isk  in  co lumn 18 inh ib
r ts  sys tem open,  bu t  a l lows the  da ta  se t  name to  be  soec i f ied
during a programmed open (see OPEN Data Set (OpEN) and
Close lnstruction GLOZ) under Diskette Operations in this
chapter ) .  A  da ta  se t  w i th  the  name spec i f  ied  in  c<> lumns
18-25 can a lso  be  dynamica l l y  c losed and reopr - 'nerd  w i th
another  da ta  se t  name dur inq  execut ion .

Columns 28-30 Record Length (O)

Th is  en t ry  ident i f ies  the  log ica l  record  le r rg th  (1 -128 by tes)
o f  the  da ta  se t  spec i f ied  in  co lumns 18-2 t i .  Defau l t  i s  the
length from the data set label. l f  your data set access method
is label update (see Columns 58-60 Type (R) under
.DATASET in  th is  chapter )  de fau l t  i s  80  the  f  i r s t  t ime the
f i le  i s  opened.  A f te rwards ,  when the  f i le  i s  operned,  i t  opens
to  the  s ize  i t  was  when las t  opened ( i f  the  las t  open spec i -
f ied  a  record  length) .

/y 'ore. Stand ard 37 41 data set labels are 80 bytes rong.
There fore ,  i f  you  are  c rea t ing  or  ma in ta in ing  s tan , la rd  3741
labels in the label update access method, you shor.r ld specify
80  in  co lumns 28-30.

Co lumn 33 Dr ive  Number  (R)

Th is  en t ry  ident i f ies  the  phys ica l  d isk  d r ive  adc l re : ;s  (1  o r  2 l
on  wh ich  th is  da ta  se t  i s  to  res ide .  Dr ive  I  i s  on  the  r igh t ,  and
dr ive  2  i s  on  the  le f t .

i'r'iii"ffr'-1iiir rfi l l l t l



Columns 38-39 Data Set InputlOutput Buffer (R) Deleted Record /End-of- F ile R outines

Th is  en t ry  ident i f ies  the  bu f fe r  tha t  i s  to  be  used fo r  Because de le ted  records  or  end-o f - f  i l e  cond i t ions  can resu l t
your  d isk  f i le  i r rpu t /ou tpu t  a rea .  When the  sys tem opens f rom any  o f  severa l  d isk  opera t ions  in  a  p rogram,  a  s ing le
th is  da ta  se t ,  t l ^ i s  bu f fe r  i s  used fo r  read ing  labe ls ,  bu t  da ta  subrout ine  can be  programmed fo r  a l l  suc ;h  cond i t ions  fo r
remains  in  the  cu f fe r .  Thus ,  the  bu f fe r  i s  no t  b lank  i f  no  the  same f i le  (a l l  de le ted  records  or  end,o f - f i le  cond i t ions) .
da ta  se t  opera t  ons  have occur red .  The s tep  numbers  or  labe ls  spec i f  ied  in  the  "DATASET

cont ro l  s ta tement  cause the  fo l low ing  to  occur  dur ing  pro-

gram execut ion :
Columns 218-51 Deleted Record Routine (O)

'1  
.  When the  spec i f  ied  d isk  cond i t ion  rs  de tec ted .  (de le ted

Th is  en t ry  spec i f ies  the  s tep  number  o r  labe l  in  a  subrout ine  record  or  end o f  f i  le ) ,  p rogram exegu lon  rcaves  the
tha t  i s  to  be  executed  i f  a  de le ted  record  is  read in  th is  da ta  normal  s tep  number  s t ream.  Th is  n ray  or  may no t  be
set '  An  en t ry  o f  0  i s  inva l id ,  and no  en t ry  causes  de le ted  a t  a  d isk  opera t ion  s tep .
records to be bypassed.

2 .  The nex t  sequent ia l  s tep  number  o r  labe l  in  the  normal
A record  is  cons idered de le ted  i f  a l l  o f  the  fo l low ing  cond i -  ins t ruc t ion  s t ream ( tha t  wou ld  haver  been executed)  i s
t ions  are  met :  p laced a t  the  s tep  number  o r  labe l  spec i f ied  in  the

.DATASET cont ro l  s ta tement .  A  dummy uncond i -
1 .  A  CRC (< :yc l i c  redundancy  check)  i s  success fu l l y  made t iona l  GOTO branch ins t ruc t ion  shou ld  be  coded a t

a t  the  enr j  o f  the  record .  th is  loca t ion  to  accept  the  re tu rn  s tep  number  o r  labe l
(see Branching Operations in this chapter) -

2 .  A  spec ia l  address  ind ica tor  i s  de tec ted .

3 .  Program execut ion  t rans fers  to  the  s tep / labe l  fo l low-
3 .  The f i rs t  pos i t ion  o f  ther  record  conta ins  a  D.  ing  the  s tep  number  o r  labe l  spec i f i r :d  rn  the  .DATA-

SET statement.
4 .  No o ther  e r ro r  ind ica tors  a re  on .

4 .  Program execut ion  cont inues  in  th l ;  subrout ine  s t ream
N o t e  A r e c o r < l  w i t h a s p e c i a l  a d d r e s s i n d i c a t o r , b u t w i t h o u t  a s d i r e c t e d b y t h e s u b r o u t i n e .  T y p c a l l y , t h e i n s t r u c -
a  D i r r  pos i t ion  1 ,  f  lags  a  read er ro r .  l )nder  da ta  s ta t ion  func-  t ion  number / labe l  spec i f ied  in  the  . )ATASET cont ro r
t ions ,  the  3741 Mode ls  1  and2 do  no t  p rov ide  a  CRC for  de-  s ta tement  (wh ich  shou ld  be  coded as  a  dummy GOTO)
leted records. is branched to, so that program execution can return

to  the  po in t  in  the  program where  e  xecut ion  was

i nterru pted .
Co lumns 53-56 End-o f -F i le  Rout ine  (O)

Note :  A  dummy GOTO shou ld  be  coded w i th  the  labe l
Th is  en t ry  spec i f  ies  the  s tep  number  o r  labe l  in  a  subrout ine  ass igned to  tha t  GOTO ins t ruc t ion  t :o  p revent  labe l
tha t  i s  to  be  ex :cu ted  on  cnd o f  f i l e .  End o f  f i l e  occurs  when-  t rans la to r  e r ro rs .  F igure  7  i s  an  exanrp le  o f  end-o f - f i le
ever  an  a t templ .  i s  made to  read a t  o r  beyond the  EOD (end-  cond i t ion  and exp la ins  the  dummy GOTO cod ing .
o f -da ta)d isk  acdress ,  o r  wf renever  an  a t tempt  i s  made to
wr i te  above the  EOE (end-o f -c 'x ten t )  address .  l f  Vou do  no t
m a k e  a n  e n t r y ,  a l l  d a t a  s e t s w i l l b e  c l o s e d .  a n d  t h e  i o b  w i l l
a b o r t  o n  e n d  o 1 ' f i l e .  A n  e n t r v  o f  0  i s  i n v a l i d .
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In  F igure 7 assume the LI rBL inst ruct ion is  speci f ied in
positions 53-56 of the .DI\TASET control statement for
data set  number 1,  and the fo l lowing inst ruct ions are
being executed when an end-of-f i le condition is detected
dur ing an at temptcd READ command:

STEP/
L A B E L

Instruction RD2 is not ex,-'cuted. Assume also that the
ing inst ruct ions are a lso in  the program:

STEP/
LABE L

Sequential

Records  are  processed sequent ia l l y  based on  d isk  ad ,Cress
order .  G iven one record ,  the  loca t ion  o f  the  nex t  i s  de ter -
mined by  the  nex t  sequent ia l  d isk  address  in  the  da ta  se t .
Sequent ia l  da ta  se ts  a re  de f ined to  be  accessed as :

Ent ry  in

Col 58-60 Explanatior:

S R

Returrr to progr€tm stream

Post end-of-f i  le rnessage

D u m m y  G O T O  , ' o r  s u b r o u t i n e .  F o r  f  i l e  e x i t s ,  a  d u m -
my GOTO must be coded at the beginning of a sub-
r o u t i n e .

DATl is executed next and execution returns to the LABL
instruct ion where the return label  (RD2) is  p laced.  Execut ion
then returns to RD2 v ia the GOTO at  LABL.

CAUTION
l/O operat ions should not  be executed dur ing these rout ines.

Figure 7.  End-of-Fi le Condi t ion Dur ing an At tempted READ 
SW

Command

Columns 58-60 Type (R)

This entry specif ies the data set access method and operation.
Data  se t  access  methods  are :  (1 )  sequent ia l ,  (2 )  key  indexed,
and (3 )  labe l  update .

SWE

Sequent ia l  read - -  records  can be  reac l  sequen-
t ia l l y ,  o r  d i rec t l y  by  re la t i ve  record  number ,

o r  w i th  the  minus  ( - )  spec i f  i ca t ion  (access

t f re  p rev ious  sequent ia l  record) .  Wr i te  com-
mands are  inva l id  fo r  th is  da ta  se t  type .  A
read command to thrs data set type rnri l l  cause
a physrca l  read o f  the  record ,  fo l lowed by  any
necessary  fo rmat t ing  o f  the  da ta  f ronr  a  bu f -
fe r  in to  reg is te rs .

Sequential update - records can be rr- 'ad se-
quent ia l l y ,  o r  d i rec t l y  by  re la t i ve  record  num-
l - ie r ,  o r  w i th  the  minus  ( - )  spec i f i ca t ion  (ac-

cess  the  prev ious  sequent ia l  record) .  Th is

access  method a l lows update  (wr i te )  and add-

ing of records to the end of a data set. A
wr i te  ss rnrn .nd  (WRT,  WRTS)  to  th is  da ta

se t  type  wr i tes  to  the  d isk  address  o f  the  re -

cord  prev ious ly  read.  To  update  a  re r :o rd ,  the

record  must  f  i r s t  be  read,  then wr i t ten .  To

add records  to  the  da ta  se t .  a  WRTE r :om-

mand (see lnstruct ions in this chapter) must

be  issued.  Th is  inc rements  the  EOD d isk

address ,  a f te r  wh ich  the  record  is  wr i r : ten  a t

the  EOD-1 d isk  address .  l f  the  da ta  se t  i s

write protected, a 5XA error !s posted

{ X  =  d a t a  s e t  n u m b e r ) .

Sequent ia l  wr i te  ' - -  da ta  se ts  can be  c rea ted ,

but not read. the EOD is reset to BOE (be-

g inn ing  o f  ex te r r t )  be fore  any  wr i te  opera t ions

beg in ,  un less  the  da ta  se t  has  been wr i te  p ro-

tec ted  (P  i r r  pos i t ion  43  o f  the  da ta  se t  labe l )

wh ich  pos ts  a  5XA er ro r  (Chapter  4 ) ,  The da ta

set  i s  accessed s ta r t ing  a t  the  f i rs t  sequent ia l

r e c o r d  ( B O E  ) .

Seouent ia l  wr i te  ex tend -  records  can be  wr i t -

te r r  iaddec l  to  an  ex is t ing  da ta  se t ) ,  bu t  no t

read.  l f  the  da ta  se t  i s  wr i te  p ro tec ted ,  a  5XA

er ror  i s  pos ted  (X  =  da ta  se t  number ) .  Th is  da ta

se t  i s  accessed s ta r t ing  a t  the  r rex t  ava i lab le  re -

c o r d  p o s i t i o n  ( E O D ) .

fo l low

SU
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Key lndexed The key indexed index is  used as fo l lows:

The key  indexed aocess  method requ i res  tha t  the  records  in  1 .  Index  keys  need no f  be  un ique;  howevr l r ,  per fo rmance
the  da ta  se t  be  ar ranged in  ascend ing  sequence accord ing  to  i s  bes t  i f  they  are .
a  da ta  key  (search  , l rgument  o r  con t ro l  f  ie ld ) .  The da ta  key
c ian  be  up  to  16  cor r t iguous  charac ters  loca ted  in  the  same 2 .  The hardware  ascends th rough the  index  tab le  un t i l
posit ions of each rr lcord of a data set. When the data set is the search index becomes ( the table irrdex.
opened,  the  work  s ta t ion  cont ro l  p rogram can au tomat ica l l y
bui ld an index table in storage for the data set to be accessed 3. The hardware steps back to the preceding index enrry.
u 'hen key  indexed organ iza t ion  is  used.  A l l  o r  par t  o f  the
data  key  can be  th t l  index  va lue .  l f  the  index  is  par t  o f  the  4 .  The address  o f  the  preced ing  index  en t ry  i s
key ,  the  most  s ign i f i can t  charac ters  ( le f tmost )  o f  the  key  are  ca lcu la ted .
the  index  va lue .

5. The hardware begins searching the data set at the
The index  tab le  co , r ta ins  an  en t ry  fo r  the  BOE address  and ca lcu la ted  address .  Th is  search  cont inures  un t i l
ano ther  en t ry  fo r  the  EOD-1 address .  Between these address  (a )  a  match  is  found,  o r  (b )  the  search  l<ey  is  )
e r ; ,  en t r ies  a re  made us ing  the  index  found a t  spec i f ied  t rack  the  record  key .  (The hardware  searches  as  many
of fse ts  f rom the  BOE address .  Thus ,  the  s ize  o f  the  index  t racks  as  necessary  to  ge t  the  )  cond i t ion . )
tab le  can be  cont ro l led  by  spec i fy ing  bo th  the  length  and
the  number  o f  en t r ies  in  the  tab le .  The tab le  can be  bu i l t  6 .  l f  a  match  is  found,  tha t  record  is  pu t  in  the  l /O bu f fe r .
a.rtomatical ly at o[)en t ime, or read from a separate user-
ntaintained data set. When read from the data set, the loca- 7. l f  a match is not found, the record with the nexr
t ion  o f  the  index  a 'ea  must  be  spec i f ied  in  the  .DATASET h igher  record  key  is  pu t  in  the  l /O bu f ie r  and
c(rntrol statement, because the work stat ion does not indicator 225-228 is turned on.
cl ' reck to see i f  the user supplied the data set or specif ied a

d y n a m i c  o p e n  o f  K . R N  o r  K U N  f  i l e s .

K.ey indexed data sets are defined to be accessed as:

Entry in

Col 58-60 Explanation

KR Key indexed read only - records can be read
frorn a data set, but not updated

KRN Key indexed read on ly  no  index  bu i ld  -

records  can be  read,  bu t  no t  updated .  How-

ever ,  the  au tomat ic  bu i ld  o f  the  index  tab le

is suppressed when the data set is opened.

KU Key indexed update  . -  records  can be  read

and updated. The data set is accessed via

the  index  tab le  when a  read command is

issued.  A  wr i te  (WRT,  WRTS)  comrnand to
th is  da ta  se t  type  updates  the  record  jus t

reac l .  Note  tha t  the  key  por t ion  o f  the  record

must  ma in ta in  i t s  cor rec t  pos i t ion  in  the

sequence.

KUN Key indexed update  -  no  index  bu i ld  -

records can be read and updated, as in the

KU organ iza t ion ,  bu t  the  au tomat ic  bu i ld

o f  the  index  tab le  i s  suppressed when the
datir set rs ooened.
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l f  the  index  tab le  i s  au t r tmat ica l l y  bu i l t  when the  da ta  se t  The fo l low ing  s teps  are  taken dur ing  exe<:u t ion  fo r  dara  se t
is  opened,  the  fo l low ing  sequence takes  p lace :  access  o f  key  indexed type:

1 .  The buJ fer (s )  fo r  the  index  tab le  i s  spec i t ied  by  the  1 .  A  READ ins t ruc t ion  spec i f ies  the  genera l  reg is te r
program loader  o r  in  co lumns 83-84 o f  the  .DATA-  conta in ing  the  key  o f  the  record .  (The key  is
SET cont ro l  s ta te l ' t " ren t .  l f  the  bu f fe r  has  no t  been r igh t - jus t i f ied  in  the  reg is te r . )
spec i f  ied ,  the  sys tem supp l ies  a  de fau l t  bu f fe r ,  wh ich
is  genera l l y  be tween the  bu f fe r  con ta in ing  the  las t  2 .  The s ign i f i can t  ( le f tmost )  charac ters  o f  the  1<ey  are
program ins t ruc t i< ln  and the  da ta  fo rmats .  compared to  the  indexes  in  the  tab le .  The searcn  s tops

when the  key  is  equa l  to  o r  less  thar r  the  tabr le  en t ry .
2 .  The index  (da ta  k ,ey)  a t  the  BOE record  is  read f rom l f  the  tab le  i s  exceeded,  o r  the  key  is  less  than the  t i rs t

disk and inserted into the table. index entry, two indicators (225-2321 are set on
( A p p e n d i x  A ) .

3 .  The nex t  index  is  read f rom the  BOE p lus  the  number
o f  t racks  spec i f ied  fo r  each index .  Indexes  are  read 3 .  The BOE,  p lus  the  number  o f  t racks  spec i f iqd  bv  the
in  th is  manner  un t i l  EOD is  reached or  exceeded.  Note  tab le  index ,  i s  sought .
tha t ,  dur ing  opera t ion ,  the  sys tem issues  a  warn ing
message (5X8)  (X '=  the  da ta  se t  number )  i f  the  index  4 .  A  fas t  scan is  s ta r ted  on  the  t rack  sprec i f  ied  l 'o r  the  de-
exceeds ava i lab le  s to rage space (Chapter  4 ) .  The oper -  s i red  record .  The en t i re  da ta  key  is  checked fo r  a
a tor  must  p ress  th , - '  RESET key  to  cont inue opera t ion .  match .  The scan cont inues  on  the  nex t  t rack  un t i l  a
l f  a  de le ted  t rack  is  found when bu i ld ing  the  index ,  o r  match  or  a  h igher  record  is  found.  On a  mar :ch ,  no
i f  the  index  cannot  be  bu i l t  in  sequence,  another  ind ica tors  a re  se t ,  and necessary  fo rmat t ing  rakes  p lace .
message (5X9) (X == the data set number) is issued, l f  no record is found, an indicator (225-2281 is set on,
and the  iob  is  te rnr ina ted .  and no  fo rmat t ing  takes  p lace ,  bu t  the  nex t  h igher  re -

cord  is  con ta ined in  the  da ta  se t  bu f fe r .
4 .  The EOD-1 index  is  read.

5 .  The index  tab le  i s  normal ly  te rmina ted  w i th  a  hexa-
dec imal  FF de l im i te r .  However ,  i f  the  space a l loca ted
by  the  sys tem or  i r r  the  .DATASET s ta tement  cannot
ho ld  a l l  the  index  en t r ies ,  ( there  must  be  room fo r  a t
leas t  2  index  en t r i r - ' s )  the  EOD-1 en t ry  i s  ex t rac ted  and
a rese t tab le  warn ing  er ro r  i s  pos ted .  Note  tha t  once a
data  se t  has  been opened w i th  a  key  indexed da ta  se t
type .  and the  index  tab le  has  been bu i l t ,  the  s ta r t ing
and ending addresr; of the table are recorded and used
for  any  subsequent  open ing  o f  th is  f i le .

6 .  The s ta r t ing  and er rd ing  tab le  addresses  are  recorded in
the  work  s ta t ion  cont ro l  s to rage area .
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Label Update Columns 73-14 Key Length (O)

Entry in  This err t ry  speci f ies the number of  characters (1-16)  in  the
'co l  58-60 Explanat ion key f ie ld wi th in the record.  This number must  be greater

than or  equal  to  the index entry  length (columns 63-64) .
I Label update - records can be read and up_ Default is 4.

daled. The diskette index track is accessed
starting at 00001. Operation is tne same as
on a sequential update f i le (except for Columns 78-80 Key Position (Ol
WFITE) .

This entry  ident i f ies the locat ion of  the index key wi th in
the record.  The entry  (1-128) speci f ies the record posi t ion

t lo lumn 61 Extent  Check (o)  that  conta ins the le f t  end posi t ion of  thedal .a key.  Defaul t
t s  t .- l -he  

ex ten t  boundar ies  (BOE and EOE)  o f  the  f i le  a re  checked
aga ins t  a l l  o ther  va l id  labe ls  on  the  d isk  a t  open t ime,  i f  co l -
umn 61 is  b lank .  No over lap  ex ten t  check ing  is  done when co lumns g3-100
t :he  labe ls  a re  mod i f ied  us ing  the  da ta  s ta t ion  func t ions ,  as  op_
grosed to  the  work  s ta t ion  func t ions .  Bypass  th is  check  by  The en t r ies  in  co lumns g3-100 are  requ i red  io r  da ta  se t  types
e n t e r i n g  a n  A  i n  c r t l u m n  6 1  .  K R N  a n d  K U N .

-[he 
remainder of parameters in the .DATASET control

s,tatement apply only to the key indexed access method. but Columns g3€4 Index Origin Buffer (O)
<nn be coded for other access methods and used when a key
indexed da ta  se t  i s  opened in  subsequent  OpEN ins t ruc t ions .  Th is  en t ry  spec i f ies the  number  11_241 o f  the  bu f fe r  in

which the index table is to start.  This buffer is used with
/Vote: Null  data srl ts received in BSCA mode appear to have fol lowing .DATASET parameters at open t irne for the
over lapped ex ten t r ; ,  thus  caus ing  the  ex ten t  check  to  fa i l  index  tab le .  l f  you  do  no t  make an  en t ry ,  t t re  sys tem sup-
(5X7 er ro r  i s  d isp layed) .  o l ies  a  de fau l t  bu f fe r .

Columns 63-64 Index Length (O) Columns gg-90 Index Start posit ion (O)

'Th is  
en t ry  spec i f ies  the  number  o f  charac ters  (1 -16)  in  an  Th is  en t ry  spec i f  ies  the  s ta r t ing  pos i t ion  (1 -12g)  o f  the

ndex en t ry .  The index  is  taken f rom the  le f tmost  s ign i f i can t  index  tab le  w i th in  the  bu f fe r  jus t  spec i f  ied  ( r :o lumns
charac ters  o f  the  key .  Defau l t  i s  4 .  83-84) .  Th is  en t ry  a l lows the  index  tab le  to  be  bu i l t  a t

any  pos i t ion  w i th in  the  bu f fe r ,  and is  requ i red  i f  the  index
or ig in  bu f fe r  (co lumns 83-84)  i s  spec i f ied .

Columns 68-69 Tracks/lndex (O)

'Th is  
en t ry  spec i f  ies  the  number  o f  t racks  (1 -74)  assoc ia ted

'w i th  each index  er t ry .  Defau l t  i s  1 .
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Columns 93-94 Index Errd Buffer (Ol

l f  you entered an index table or ig in buf fer  in  columns
83-84, you must enter tfre number of the buffer that is
to contain the end of the index table in columns 93-94.
This entry must be greotr-rr than or equal to the origin
buffer number.

Columns 98-100 Index End Position (Ol

This entry specifies the ending position (1-1281 of the index
table wi th in the buf fer  speci f ied in  columns 93-94) .  This
entry must be one greater than the last position of the index
tab I e.

.PR INTER

The .PRINTER contro l  s tatement  should fo l low the
.DATASET statement in the ACL program. This control
statement specif ies general information about the attached
3713,37 15,or  37 17 Pr i r r ter .  Pr inter  output  isdeta i led ac-
cording to your instructir:ns and edit formats. Figure 8
shows the coding p lacemrrnt  for  a.PRINTER contro l  s tate-
ment (see Printer Operations under Prognmming Restric-
tions in Chapter 3).

3 14  15  16  r r  ia  19  20  21  ?2  23  24  25  26  27  2g  A 30  31  32  33  g  35  36

The 37 13  Pr in te r  i s  a  s ing le  d i rec t ion  charac ter  p r i r r te r  w i th

a print ing speed of 40 characters per second.

The 37  17  Pr in te r  i s  a  l ine  pr in te r  w i th  a  p r in t ing  speed o f
100-120 l ines  per  minu te .

The 3715 Pr in te r  i s  ava i lab le  in  two mode ls  (40  or  80
characters per second). Each model can be prograrnmed

to  pr in t  in  th ree  d i f fe ren t  ways :

o  Spec i fy  a  3  fo r  s ing le -d i rec t ion  pr in t ing  w i th  a  f loa t ing
r igh t  marg in .  The pr in t  head must  t rave l  to  the  r igh t  as
fa r  as  requ i red  by  each pr in t  l ine .  On ly  one pr i r r te r

output buffer is required.

o Specify a 4 for bidirect ional print ing with a f loating r ight
marg in .  Pr in t ing  occurs  two l ines  a t  a  t ime,  thur ;
requ i r ing  two pr in te r  ou tpu t  bu f fe rs .  Pr in t ing  occurs

after every other print command, that is, after t l re
primary and secondary buffers are loaded. The machine

scans the primary buffer to determine how far to the
right to print,  and scans the secondary buffer to
determine i f  i t  must  cont inue to  the  r igh t  in  o rder  to
pr in t  the  nex t  l ine  in  the  oppos i te  d i rec t ion .  Data  to  be
pr in ted  is  a lways  spec i f ied  in  the  pr imary  bu f fe r  wh i le

the secondary buffer is used only by the machine to
cont ro l  p r in t ing  o f  the  second l ine .

o  Spec i fy  a  5  fo r  b id i rec t iona l  p r in t ing  w i th  a  f  i xed  r igh t

marg in .  The l ine  length  is  spec i f ied  in  the  program and

the  pr in te r  a lways  t rave ls  to  the  f i xed  r igh t  marg l in .

Because of this, cnly one printer output buffer is required.

Columns 18-20 Lines Per Page {O)

Th is  en t ry  spec i f ies  the  max imum number  o f  l ines  to  be
pr in ted  per  page,  up  to  s ix  l ines  per  inch .  Defau l t  i s  66 .

Columns 23-25 Overf low Line (Ol

Th is  en t ry  spec i f  ies  the  l ine  number  beyond wh ich  no
pr in t ing  shou ld  occur .  The over f  low cond i t ion  occurs  a f te r
pr in t ing  the  spec i f ied  l ine .  Th is  en t ry  shou ld  be  less  than or
equa l  to  the  en t ry  in  co lumns 18-20.  Defau l t  i s  60 .

Columns 28-30 Characters Per Line (R)

Th is  en t ry  spec i f ies  the  number  o f  charac ters  (1 -132)  p r in ted

on a  hor izon ta l  l ine .  l f  more  than 128 charac ters  a re  spec i f ied ,
the buffer (columns 33-34) must be odd-numbered; the excess
over  128 is  conta ined in  the  nex t  sequent ia l  bu f fe r .

l l l l t t t t t T f r  l
l l t t | | L l l l

L,nes  over f low cha
l r re  per

PJqc  Lrnc

Figure 8.  .PRINTER Codinly Placement

Columns 1-8 Control Star:ement Name (R)

.PRINTER must  be entered in  columns 1-8.

Column 13 Printer Type (R)

Because five different typres of printer can be attached to
the work station, the sper;if ic printer attachment must be
ident i f ied.  Speci fy  one of  the fo l lowing (zero is  inval id) :

Entry

1
2
3
4
5

1 4

Explanation

371 3 Pr inter
3717  P r i n te r
3715 Pr inter
3715 Pr inter
3715 Pr inter



Columns 33-34 Primary Buffer (R)

This entry specif i , . 's the primary output buffer for use by

the  pr in te r .

Columns 38-39 Secondary Buffer (O)

Because the  37  15  Pr in te r  p r in ts  b id i rec t iona l l y ,  a  bu f fe r
must  be  spec i f ied  fo r  each d i rec t ion .  Th is  en t ry  i s  requ i red
on ly  i f  4  has  been en tered  in  co lumn 13.

Columns 43-46 Printer Overf low Routine (O)

Th is  en t ry  spec i f i , - ' s  the  s tep  number  o r  labe l  o f  the  f i rs t
ins t ruc t ion  in  an  r>ver f low subrout ine ,  when the  pr in te r

reaches  the  over f low l ine  number  spec i f ied  in  co lumns
23-25.

Note: A dummy GOTO instruct ion should be coded at the
s tep  number / labe spec i f ied .

The s tep  number / labe l  o f  the  subrout ine  may be  en tered .

An en t ry  o f  s tep  number  0  i s  inva l id .  l f  you  do  no t  make an

ent ry ,  over f low detec t ion  requ i res  tes t ing  o f  ind ica tor  i48 .

. S E L F - C H E C K

The .SELF-CHECK cont ro l  s ta tement  s f rou ld  fo l low the
.PRINTER s ta te rnent  in  the  ACL program"  The .SELF-

CHECK s ta tement  de f  ines  the  in te rna l  a lgor i thm to  be

used dur ing  execut ion .  A l l  a r i thmet ic  i s  done to  the  base

of  the  modu lus .  F igure  9  shows the  cod ing  p lacement  fo r

a  .SELF CHECK cont ro l  s ta tement .

Figure 9.  .SELF-Cl lECK Coding Placemenr

Columns 1-11 Contro l  Statement  Name (Rl

.SE LF-CHECK must  be entered in  columns 1-1 1 .

Columns 13-15 Modulus (R)

This entry  speci f  ies the modulus (2-127 |  for  a l l  mathemat i -
cal operations. lf self-checking is with stan(lard modulus
10 or  11,  enter  S10 or  Sl1,  respect ive ly ,  anr l  ignore the
remaining parameters.

Columns 18-19 Digit Position (O)

This entry  speci f ies the d isplacement  (0-16)  of  the r ight-
most  se l f -check d ig i t  wi th in the regis ter .  Displacement  is
the position in the register of the rightmost self-check digit,
as measured by the number of positions (0-' l 6) f rom the
left of the register. Blank defaults to zero. lf the displace-
ment is zero, the result of self-check computation must also
be zero in order to pass the lF/CHK test (see Branching
Operations in this chapter). lf the displacernent is zero. the
result of the GSCK computation is not storod (see lnstruc-
tions in this chapter). lf the displacement ir; 1 and two
self-check digits are specif ied, then the leftnrost digit of
the self-check computation must be zero for the lFICHK
to be true (the leftmost result of the GSCK computation
is not stored).

/Vote: Specification of S10 or S1 1 requires that the low-
order position of the register specified in thr: GSCK instruc-
t ion be b lank.

Columns 23-25 Algorithm Control

Column 23 Summing of Products (O)

Val id  entr ies for  co lumn 23are ' .

Entry

B lank

D

U

E

F

Explanation

Mul t ip ly  weights t imes d ig i ts  and sum whole
numbers.

Mul t ip ly  weights t imes d ig i ts  and sum al l  the
digits of the products.

Mul t ip ly  weights t imes d ig i ts  and sum the
units digits of the products.

Translate digits to products and sum all the
digits. Product table repeats every third
d ig i t  (F igu re  10 ) .

Translate digits to products and sum all the
digits. Product table repeats every fourth
dig i t  (F igure 10) '  

Refere,nce Mater iar  15
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Product Table (Figure l0): The low-order four bits of each
d ig i t  in  the  se l f -check  reg is te r  and the  pos i t ion  o f  the  d ig i t  in
the self-check f ield are used to determine the buffer location
of  the  produc t  to  be  used.  l f  two se l f -check  d ig i ts  a re  to  be
genera ted ,  the  second produc t  i s  d isp laced 64  pos i t ions  f rom
the f i rs t .

Pos i t ion  in  R

Wi th  an  E

in  Co l  23

l f  E  is  spec i f ied ,  C cannot  be  spec i f ied  in  co lumn 25for  a
modu lus  less  than 8 .

Co lumn 25 Complement  (O)

Va l id  en t r ies  fo r  co lumn 25 are . .

1 thru ' l  6
17 thru 32
33 thru 48
49 thru 64

65 thru 80
81  th ru  96
97 thru 112

1 1 3 t h r u  1 2 8

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

1 6 , 1 2 , 8 , 4
1 5 , 1 1 , 7 , 3
1 4 , 1 0 , 6 , 2
' 1 3 ,  9 . 5 .  1

Entry

C

B lank

Entry

B lank  o r  1

Entry

D

B l a n k

Exp lanat ion

NL and NR complemented to  modu lus

NL and NR unchanged
1 6 ,  1 3 ,  1 0 , 1 , 4 ,
1 5 , 1 2 , 9 ,  6 ,  3
1 4 , 1 1 , 8 , 5 , 2
Not  used

Second Product if Used

1  6 ,  1  3 ,  1 0 , 7  , 4 ,  1
' t 5 , ' t 2 , 9 ,  6 ,  3
1 4 ,  1 1 , 8 , 5 , 2
Not used

Columns 28-30 Digit  l /O Control

Column 28 Number of Self-Check Digits (O)

Va l id  en t r ies  fo r  co lumn 28 are :

Note :  l f  second produr : t  i s  no t  used,  pos i t ions  65  128
shou ld  be  hex  00 .

Figure 1O. Product Table

The resu l t  i s  tha t  two numbers  are  re fe renced as  NL ( le f tmost
se l f -check  number )  and NR ( r igh tmost  se l f -check  number ) .
The NL number  i s  fo rce ,C to  0  i f  U  is  spec i f ied  or  co lumn
23 is blank. See Self-Check Examples in this chaprer.

Co lumn 24 Sum Manipu la t ion  (O l

Valid entr ies for column 24 are-.

Column 29 Decimalize Self-Check Number (O)

Va l id  en t r ies  fo r  co lumn 29 are :

Explanation

One digit  generated or cher:ked

Wi th  an  ou tpu t  t rans la te  tab le ,  and a  K in
co lumn 24, the  NL and NR are  sunrmed be-
fo re  t rans la t ion .

Two digits generated or chl 'cked

l f  E  i s  e n t e r e d  i n  c o l u m n  2 4 , t h e  N L  i s  m u l t i -
p l ied  by  8  and added to  the  NR.  That  sum is
then t rans la ted .

Explanation

The NR is used to produce a two-digit  decimal
number .  The un i ts  d ig i t  i s  conver ted  to  the
DR (d isp layab le  r igh tmost  se l f -check  d ig i t ) ,
and the  tens  d ig i t  i s  conver ted  to  DL (d is -
playable leftmost self-check digit) .

An  F-zone is  ORed to  NL and NR 1 'o  o roduce
D L  a n d  D R .

Entry

B lank

D

K

Explanati  on

Div ide  the  sum o f  NL and NR by  the  modu lus .

D iv ide  the  sum o f  the  d ig i ts  o f  the  sum o f  NL
and NR bv  the  modu lus .

Special cross add of the digits of the surn of
N L  a n d  N l  R .  ( T h e  h u n d r e d s  d i g i t  p l u s  u n i t s
d ig i t  equa ls  the  NR.  The tens  d ig i t  p lus  the
car ry  f ro rn  NR equa ls  the  NL) .

Spec ia l  modu lus  8  and 3 .  The un i ts  pos i t ion  o f
the self-clreck number is stored modulus 8 and
the tens prosit ion is stored modulus 3. Column
23 canno. t  be  b lank .

l f  the  resu l t  o f  th is  opera t ion  exceeds 99 ,  the  un i ts ;  d ig i t  ou t -
pu t  i s  cor rec t ,  and the  second d ig i t  has  an  F-zone and a  d ig i t
port ion between A and C.

Th is  parameter  i s  used to  man ipu la te  the  NL and NR.  l f  D  is
specif ied or i f  column 2zl is blank, NL is forced to 0. See Self-
Check Examples in this ohapter.

1 6

Buffer Posit ion
(00  th ru  0F in  Hex)

W i t h  a n  F

in  Co l  23



tlolumn 30 U.K. $:pecial Algorithm | (O)

'Val id  entr ies for  co lumn 30 are:

Columns 33-34 lrrput Translate Table Buffer Number (O)

Note  tha t  co lumns 33-34 be low must  conta in  1 -24  i l  Vou
s p e c i f y  t h e  U . K .  s p e c i a l  a l g o r i t h m  1 .

Va l id  e r r t r ies  fo r  < :o lumns 33-34 are :

Exp lanat ion

Ea, :h  by te  in  the  input  t rans la te  tab le  (F igure

1 ' l  I  i s  in te rpre ted  as  two hex  d ig i ts .  The low-

or< le r  hex  d ig i t  ( four  b i ts )  becomes the  input

t rans la te  charac ter .  The h igh-order  hex  d ig i t
( four  b i ts )  becomes the  sh i f t  le f t  count .  The po-

s i t ion  be ing  t rans la ted ,  and a l l  h igher  pos i t ions

in  the  reg is te r ,  a re  sh i f ted  le f t  (w i th  zero  f  i l l )
the  number  o f  pos i t ions  in  the  sh i f t  count ,
when the  sh i f ted  reg is te r  con ta ins  16  by tes .
(A l l  unused h igh-order  by tes  o f  the  or ig ina l
reg is te r  a re  bypassed. )

A l l  e igh t  b i ts  o f  any  input  t rans la te  by te  a re

used fo r  the  input  t rans la te  number .

Explanation

Zc,ne is ignored

Use the low-order four bits of each source
between 0-9 .  Use 0  fo r  a l l  numer ic  por t ions

o f  A - F .

Buf fe r  number  (F igure  1  1  )

EBCDIC characters wi th low-order  values o{  0-9.  Zero is  used
fo r  d iq i t s  A -F .

Character to be Replaced

B la r rk
A tl-rru I

t

(
+

I
&
J  th ru  R
I

q

-  (c lash)

S  th ru  Z

o/o

-  ( unde rsco re )

?
0 thru 9

F igu re  1  1 .  I npu t  T rans la te  Tab le

Columns 38-39 Product Table Buffer Numtrcr (O)

Val id  entr ies for  co lumns 38-39 are:

B l a n k

Entry

F

Entry

B l a n k

' t -24

)

_l

lnput Translate Table (Figure | | )

A l l  da ta  must  be  en tered  in  hex .  A l l  pos i t ions  le f t  b lank

wi l l  t rans la te  the  cor respond ing  charac ter  to  a  dec ima l  64  or

hex 40. Before any self-check operation is performed, al l  64
graph ic  charac ters  can be  t rans la ted  to  some o ther  hex  char -

ac ter  by  spec i fy ing  an  input  t rans la t ion  (co lumns 33-34 o f

the  .SELF-CHECK cont ro l  s ta tement ) .  T rans la t ion  occurs

on the low-order seven bits of each character in the self-

check  reg is te r .

When a character in the self-check register matches the char-

ac te i ' in  the  r igh |nos t  co lumn,  the  hex  charac ter  a t  the  bu f -
fe r  pos i t ion  l i s tec l  in  the  le f tmost  co lumn is  used fo r  the

self-check compLrtat ion.

l f  no  i r rpu t  t rans la te  tab le  i s  spec i f  ied ,  the  low-order  four

bits of each byte are used for numerals 0-9 and al l  other

Entry

B l a n k

1 - 2 4

Explanation

No product table used

Buf fe r  number  (F igure  10)

Co lumn 23 must  conta in  E  or  F .

65
6 6 7 4
1 5
I O

7 7
7 8
7 S
80
8 1
82-90
9 1
92
9 3
94
95
Ytl

97
98
9 9  1 0 6
107
108
1 0 9
1 1 0
1 1 1
1 1 2
1  1 3  1 2 2
123
1 2 4
125
126
1 2 7
128
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Columns 43-t14 Outputr Translate Table Buffer Number (O)

Valid entries for columns 43-44 are:

Entry

B lank

1-24

Explan ation

No output  table used

Buf fer  rumber (F igure 12)

.SELF-ISHECK column 29 must  be b lank.

Output Translate Table

Th is  tab le  p rov ides  a  c ,apab i l i t y  s im i la r  to  input  t rans la t ion .
The va lue  o f  the  se l f -check  d ig i t  i s  used to  de termine the
pos i t ion  o f  the  bu f fe r , lon ta in ing  the  charac ter  to  be  inser ted
in  the  se l f -check  reg is t r - ' r .

l f  two d ig i ts  and an  ou tpu t  t rans la te  tab le  a re  coded in  the
s ta tement ,  the  same tab le  i s  used to  t rans la te  bo th  d ig i ts .

Figure 12. Output Translate Table

l f  an  ou tpu t  t rans la te  tab le  i s  used and one d ig i t  i s  to  be
generated, the two values are added and the sum is translated
w h e n  c o l u m n  2 4  i s  K .  l f  c o l u m n  2 4  i s E ,  t h e  N L  i s  m u l t i -
p l ied  by  8 ,  added to  ther  NR,  and the  sum is  t rans ta ted .

Columns 48-63 Weightirng Factors (O)

A l l  16  by tes  representa l  in  co lumns 48-63 must  be  en tered
in  hex  (F igure  13)  and rnus t  be  less  than the  modu lus
(F igure  14 l ' .  e  we igh t  c , f  hex  00  must  be  en tered  in  the  po-
s i t ions  o f  the  se l f -check  d ig i ts  and any  o ther  pos i t ions  to  be
bypassed.  A  we igh t  o f  hex  01  shou ld  be  en tered  in  a l l  pos i_
t ions, except those to br: bypassed, when the product table
i s  u s e d  ( F  i g u r e  1 0 ) .

1 8

Buffer Posit ion Self-Check Digit

1
2
3

I
J5

36

)
128

0
1
2

)
34
35

)
127

y 'Uofe. '  Normal ly  (modulus 63 or  less) ,  the input  and out-
put translate tables r:an be in the same buffer at the same
t ime .

G raphic
Character

E B C D I C
8 -B i t  Code
Bit  Posi t ions
0123 4567

Hex
Eq u ival  ent

B l a n k
q

(
+
I

&
I

)
:
I

;,,.

?
:
:
@

0100 0000
0 1 0 0  ' 1 0 1 0

0 i o 0  1 0 1 1
0 1 0 0  1  1 0 0
0 i 0 0  1  1 0 1
0 1 0 0  1 ' t  1 0
0 1 0 0  1 1 1 1
0101 0000
0 1 0 1  1 0 1 0
0 i 0 1  1 0 1  1
0 1 0 1  1  1 0 0
0 1 0 1  1  1 0 1
0 1 0 1  1 1 1 0
0 1 0 i  1 1 1 1
01 r0  0000

01 10  0001
0 1  1 0  1 0 1  i
0 1 1 0  1 1 0 0
0 1  1 0  1  1 0 1
0 1 1 0  1 1 1 0
0 1 1 0  1 1 1 1
0 1 1  1  1 0 1 0
0 1 1 1  1 0 ' l  1
0 1 1 1  1 1 0 0
0 1  1 . 1  1 1 0 1
0 1  1 1  1 1 1 0
0 1 1 1  1 1 1 1
1 100 0001' l  i00  0010
1  i 0 0  0 0 1  1
1  1 0 0  0 1 0 0
1  i 0 0  0 1 0 1
f  i 0 0  0 i  1 0
1 1 0 0  . 0 1 1 1
1 100 1000
i  1 0 0  1 0 0 1
1  1 0 1  0 0 0 1
i  1 0 1  0 0 1 0
1 1 0 1  0 0 1 1
1  1 0 1  0 1 0 0
1  1 0 1  0 1 0 1
1 1 0 1  0 1 1 0
1 1 0 1  0 1 1 1
1  1 0 1  1 0 0 0
1 1 0 1  1 0 0 1
1 1 10 0000
1 1 1 0  0 0 1 0
1 1 1 0  0 0 1 1
1 1 i 0  0 1 0 0
1  1  1 0  0 1 0 1
1 1 1 0  0 i 1 0
1 i  1 0  0 1 1 1
1  1  1 0  1 0 0 0
1  1  1 0  1 0 0 1
1111 0000
11 ' t1  0001
1 1 1 1  0 0 1 0
1 1 1 1  0 0 1 1. l  1 1 1  0 1 0 0
1 1 1 1  0 1 0 1
1 1 1 1  0 1 i 0
1 1 1 1  0 1 1 1
1 1 1 1  1 0 0 0
1 r 1 1  1 0 0 1

40
4A
4 B
4C
4D
4 E
A E

50
5A
5B
q a

5 D
5 E
5 F
60

o l

6B
OL

b U

6E
6F
1 A
7 B',7C

] D
',tE

7 F
L-1
c2
C3
C4
t -c

c6
C7
c8
.o
D 1
D 2
D 3
lr4
D5
D6

t)8
D9
E:0
E 2
E 3
E 4
E 5
E 6
E 7
E 8
E 9
F O
T I

F 2
F 3
F 4
F 5
F 6
F 7
F8
F 9

B
C
D
E
l-

G
H

I
J
K

M

N

P
o
R

S
T
U

X
Y
Z
0
1
2
J

4
5

o
l
8
9
/y 'oae. '  Lowercase let ters are not  used by the 3741 Models 3
and  4 .

Figure 13.  EBCDIC Code for  Graphic Characters



The fol lowing exarnple shows how to compute weights for

a  d i v i d e  b y  7 .

7 [ loooooo'
9-
1 0
7
30
28

ZU

1 4-60

5 6-40

so
49

Repeats -T

l : igure 14.  Weight  Table Examples

Oolumn 68 Weighting Factors Register (O)

- [h is  
en t ry  spec i f  ies  a  reg is te r  (A-Z ]  tha t  con ta ins  the

lve igh t ing  fac to rs  I 'o r  the  se l f -check ing  a lgor i thm.  l f  a  reg-

is te r  i s  spec i f ied .  co lumns 48-63 are  ignored.

Self-Check Examples

F igure  15  shows the  cod ing  necessary  fo r  se l . f -check ing  w i th

the  s tandard  modu lus  10  or  modu lus  1  1 ,  wh ich  are  a lso

ava i lab le  on  the  3741 Mode ls  1  and2.  Note  tha t ,  o ther

than the  en t r ies  in  co lumns 1- i5 ,  none o f  the  var ious  para-

rneters must be entered in the statement.

I  l '  * ' o o o l

l . l d d r l r l - l c l r l 4 c i < i  l s l r @  l l l  I  l l l l l  l l l l l l l n  1 l  l 1 4
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The remainder  fo r  each s tep

i s  t h e  w e i g h t  f o r  t h a t  p o s i t i o n

t t l t
l t t t

| | i l
i  L  I  L t l ["t::l

t , ^ , " " ,  "  
' * , , - . , ,  I
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F igure 15.  .SELF-CHECK Coding for  Standarcl  l / lodulus 10 and

Modu lus  11

Modulus 7

Figure 16 shows the coding for  modulus 7.

I I I I T
l t i t l

F igure  16^  .SELF-CHECK Cod ing  fo r  Modu lus  7

The resu l t  o f  the  cod ing  shown in  F igure  16  is :

1  .  Mu l t ip ly  each d ig i t  o f  the  check  reg is te r  t imes the

w e i g h t  f o r  t h a t  p o s i t i o n .  ( W e i g h t s  a r e 2 ,  3 ,  1 , 5 ,  4 ,  6 ,

2 ,  3 ,  1 , 5 ,  4 ,  6 ,  2 ,  3 ,  1 ,  O l .

2 .  Add the  produc ts .

3 .  D i v i d e  t h i s  s u m  b Y  7 .

The remainder  i s  the  se l f -check  d ig i t .

^l::l!ll
r  r ,  r l  11  l5  :16  l7rriTitijf

Posi t ion in  
I

.SELF-CHECK I
Statement  I  Modulus 7

48
49
50
5 1
52
53
54
55
5 6
57
58
6 q

60
6 1
62
63

02
03
0 1
05
o4
U b

02
03
0 1
05
o4
06
02
U J

0 1
00

fuote; Weights 1'or the self  -

c h e c k  d i g i t  p o s i t i o n s  m u s t

be  hex  00 .
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,REGISTE R

The .REGISTER contr r> l  s tatement  should fo l low the.SELF-
CHECK s ta temen t  i n  t he  ACL  p rog ram.  The .REGISTER
statement  in i t ia l izes an\ /  o f  the 16-byte regis ters (A-Z)  to a
star t ing value for  ACL gl rogram execut ion.  Al l  regrsters not
speci f ied in  a .REGIST[]R contro l  s tatement  are in i t ia l ized
to b lank.  The capabi l i t 'y  to  ident i fy  the in i t ia l  contents of
a regis ter  a l lows you to pre in i t ia l ize regis ters for  suosequent
execut ion.  F igure 17 sf rows the coding p lacement  for  a
.REG ISTER contro l  s tarement .

Figure  17 .  .REGISTER Co, i ing  Ptacement

Co lumns 1-9  Cont ro l  S t ,a tement  Name (R)

. R E G I S T E R  m u s t  b e  e n t e r e d  i n  c o l u m n s  1 - 9 .

Co lumn 13 Reg is te r  Narne (R)

Th is  en t ry  spec i f ies  a  re1 ; is te r  (A-Z)  to  be  used fo r  a  par t i cu la r
a p p l i c a t i o n  d u r i n g  p r o g r a m  e x e c u t i o n .

Co lumns 18-33 Reg is te r  Conten ts  (R)

Th is  en t ry  compr ises  the  in i t ia l  con ten ts  o f  the  reg is te r  spec i -
f ied  in  co lumrr  13  and n tay  conta in  any  message or  cons tan t
des i red .  For  example ,  you  can f i l l  a l l  16  pos i t ions  o f  the
reg is te r  w i th  a  message,  r r r  f  i l l  on ly  one pos i t ion  w i th
a  cons tan t .  The reg is te r  i s  in  i t ia l i zed  exac t ly  as  spec i f  ied  (da ta
is  no t  r igh t -o r  le f t -ad jus ted) .  Pos i t ion  16  is  the  low-order
( r igh tmost )  pos i t ion .



. B U F F E R

The .BUFFER cc 'nt ro l  s tatement  is  used to in i t ia l ize any of
the buf fers (1-24 or  1-56 for  8K) in  the work stat ion ( for
example to create tables) .  .BUFFER statements can be
entered in any order, by buffer number. After the two
parameters for  the .BUFFER statement  are entered,  the
in i t ia l  load for  the buf fer  should be designated on the l ine
immediate ly  fo l lowing the.BUFFER statement .  The coding
placement  of  a.BUFFER contro l  s tatement  is  shown rn
F igure 1 8.

Figure 18.  .BUFFI:R Coding Placement

Columns 1-7 Control Statement Name (R)

Y o u  m u s t  e n t e r  , B U F F E R  i n  c o l u m n s  1 - 7 .

Co lumns 13-15 t lu f fe r  Number  (R)

Th is  en t ry  i s  used to  ass ign  the  number  o f  the  bu f fe rs  you

w i s h  t o  i n i t i a l i z e .

Designated Buffer Load (R)

The in fo rmat ion  en tered  on  the  l ine  fo l low ing  the  .BUFFE R
sta tement  i s  the  conten t  (1 - ' l  28  pos i t ions)  o f  the  spec i f  ied
buffer. Because the system does not r ight- just i fy or left-
jus t i f y  th is  in fonnat ion ,  i t  must  be  pos i t ioned exac t ly  as
you want  i t .
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. F O R M A  T

Severa l  ins t ruc t ions  conta in  an  operand in  wh ich  a  fo rmat  i s
spec i f ied  (254 d i f fe ren t  fo rmats  a re  ava i lab le ) .  Each fo rmat
lras associated control information relat ing a register address
to  the  loca t ion  and length  o f  da ta  in  the  bu f fe r .  Th is  in fo r_
n la t ion  is  de f  ined  ro  the  sys tem by  the  .FORMAT cont ro l
s ta tement  and an  assoc i ,a ted  fo rmat  f ie ld  record(s ) ,  wh ich
defines the inrage of the buffer and associated registers used
in  rnov i r rg  da ta  to  and f r r :m the  bu f fe r .  .FORMATS must
precede the use of the slrecif ied format.

l -he  record  in rmed ia te ly  fo l low ing  a  .FORMAT cont ro l  s ta te_
ment  descr ibes  the  fo rmat  f  ie lds .  Th is  record  de f ines  the  lo_
cat io r r  and length  o f  the  f ie ld ,  and the  reg is te r  a f fec ted ,  by  a
cont iguous  s t r ing  o f  a lp l rabet ic  charac ters .  The charac ter  in_
d ica tes  t f re  reg is te r  and t :he  number  o f  charac ters  ind ica tes
the  f  ie ld  length .  Thus ,  e ; rch  da ta  e lement  i s  descr ibed accord-
Inq  to  t t s  p lacement  in  a  bu f fe r  and i t s  reg is te r  d ispos i t ion .
For  example ,  a  fo rmat  record  shown be low def ines  th ree
f  i e l d s "

c u i _ u M N  1  g  1 , 1

r N T R Y  C C C C W V I I A A W E E E E E E E E E E E E E E E E

Fie ic l  1  i s  four  charac ter r ;  long ,  s ta r t ing  in  pos i t ion  1  o f  the
buf fe r .  Data  is  moved t r>  o r  f rom reg is te r  C.  F ie ld  2  i s  two
charac ters  !onr l ,  s ta r t ing  in  pos i t ion  8  o f  the  bu f  fe r .  Data  is
movec l  to  o r  f ronr  reg is te r  A .  F ie ld  3  i s  16  charac ters  long,
s ta r t ing  in  pos i t ion  11  o i the  bu f fe r .  Data  is  moved to  o r
f rom reg is te r  E .

Cod ing  p lacement  fo r  a  FORMAT cont ro l  s ta tement  i s
s h o w n  i n  F i g u r e  1 9 "

Figure 19.  .FORMAT Codir . rg Placement
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Columns 1-7  Cont ro l  S ta tement  Name (R l

. F O R M A T  m u s t  b e  e n t e r e d  i n  c o l u m n s  1 - 7 .

C o l u m n s  1 3 - 1 5  N u m b e r  ( R )

Th is  en t ry  spec i f  ies  the  number  (1 -2541 o f  the  fo rmat  to  be
re ferenced dur ing  read and wr i te  opera t ions .

Columns 18-20 Character Posit ion (O)

Th is  en t ry  spec i f  ies  the  pos i t ion  in  subsequent  input  records
tha t  w i l l  cause the  fo rmat  number  (co lumns 13-15)  to  be
used,  i f  the  charac ter  spec i f ied  in  co lumn 23 appears  in  th is
pos i t ion .

Co lumn 23 Charac ter  (O)

Any character may be entered to init iate the use of the for-
mat  de f  i r :ed  on  the  l ine(s )  fo l low ing  the  .F :ORMA' l [  con t ro l
s ta te rnent .  Whenever  t t r i s  charac ter  i s  four rd  in  ther  pos i t ion

spec i f  ied  in  co lumn 18 o f  th is  s ta tement ,  the  fo rmat  de f ined
in  the  succeed ing  l i r re  on  the  cod ing  sheet  i s  used.

Column 28 Second Becord {O)

Th is  e r r t ry  i s  the  number  o f  fo rmat  f ie ld  records  tha t  fo l low
the .F :ORMAT cont ro l  s ta tement .  A  2  ind ica tes  tha t  two
fornra t  f  ie ld  records  fo l low;  a  b lank  ind ica tes  one fo l low ing
forrnat recorci.  (Note that use of the 132-print posi i t ion
pr in te r  requ i res  two fo rmat  f  ie ld  records . i



Co lumn  I  I
En t r y  I  . FORMAT

Data Directed Formatt ing

Input  ins t ruc t ions  may be  coded to  p rov ide  au tomat ic  o r
data-directed forrnat select ion. Data-directed format selec-
t ion  resu l ts  in  the  fo l low ing  sequence o f  opera t ion :

1  .  Formats  w i th  en t r ies  in  co lumns 18  and 23  are  scanned
in  the  sequent ia l  o rder  in  wh ich  they  are  de f ined in  the
source program.

2 .  The characr :e r  o f  the  input  record  whrch  is  loca ted  a t
the  spec i f ied  pos i t ion  is  compared w i th  the  spec i f  ied
se lec t  charac ter .

3 .  l f  a  match  is  found,  the  fo rmat  cor respond ing  to  the
detected select cfraracter is used to fornrat the inout
record into registers.

4 .  l f  a  match  is  no t  found,  the  fo rmat  ind ica tor  i s  zero ,
and fo rmat t ing  is  suppressed.

An example  o f  th is  opera t ion  is :

Formatt ing Records Greater Than 128 Characters

lf  i t  is necessary to format an output recorc that ts greater

than 128 characters, two format records can ire specif ied
wi th  one .FORMAT cont ro l  s ta tement .  By  en ter ing  a  2  in
co lumn 28 o f  the  .FORMAT s ta tement ,  the  ne : i t  two cod ing
l ines  can be  used fo r  spec i fy ing  up  to  256 by tes  o f  fo rmat r rng

Note  tha t  the  max imum record  length  to  d isk  i s  128 charac-
te rs  and to  p r in te r  i s  1  32  charac ters .

Ed i t ing

For rna t  f ie lds  used in  an  ou tpu t  ( reg is te r  to  bu f fe r )  ins t ruc-
t ion  can produce punc tua ted  ou tpu t  da ta  (c l i sp layec i ,  p r in ted ,

or  recorded on  d iske t te ) .  Charac ters  coded d i rec t l y  in to  the
format  f ie ld  a re  used to  cont ro l  ed i t ing .  Ed i ted  fo rmat t rng

is  ignored on  input  opera t ions .  Note  tha t  any  ed i t inq  lo r . r ;es

an F-zone on  a l l  by tes  o f  the  reg is te r .  Ed i t  charac ters  a re
as  fo l lows.  Note  tha t  these charac ters  do  no t  take  reo is te r
pos i t ions .

Edit Control Function

Cha racter

0 (zero) This  charac ter  i s  used fo r  zero  f  i l l .  ] -he

character must be olaced n the leftmost
pos i t ion  o f  the  f  ie ld  ( rep lac ing  a  reg is te r

des ignat ion  charac ter )  where  zero  f  i l l  i s  to

beg in .  Lead ing  b lanks  in  r ;ource  da ta  a ro

forced to zero.

Th is  charac ter  i s  used fo r  c iank  f  i l l  ( zero

suppress). The character rnust be placed

in the leftmost posit ion ori  the f ield where

b lank  f i l l  i s  to  beg in .  Lead ing  zeros  in  the

source data are forc€d to Lrlanks.

Th is  charac ter  i s  used fo r  as te r isk  f i l l .  The

character must be olaced in the leftnrost
pos i t ion  o f  the  f ie ld  wher0  as ter isk  f  i l l  i s

to  beg in .  Lead ing  b lanks  ,and zeros  in  the

source data are forced to asterisks.

This character must be usocl wath one of

the above f i l l  control characters. l-he char-

acter must be placed irnmr:diately to the

left of the f i l l  character (kl f tmost register

des ignat ion) .  The do l la r  s ign  is  inser ted  rn to

the  assoc ia ted  pos i t ion  o f  the  ou tpu t "  A i ry

two characters can be sub:;t i tuted for the

do l la r  s ign  in  co lumns 43 '44  o I  the  .NAME

control statement lsee Control Statements

in  th is  chapter ) .  l f  two charac ters  a re

subs t i tu ted  f  o r  the  do l la r  : ; ign ,  the  pos i t ion

to the left  of the $ in the ' format must be

b lank .

/  ( s l ash )

(aster isk )

This  .FORMAT cont ro l  s ta tement  spec i f  ies  tha t  i f  the  char -
ac ter  $  i s  de tec ted  in  pos i t ion  24  o f  the  input  record  dur ing
scanning, format 2 should be used to format the input
record into registr:rs. Work stat ion control programming
internal ly stores the last format to be used to al low that
format to be tested by an lF format instruct ion (see

lnstructions in th is chapter).

Formatt ing Blocked Records

When short recorrJs (64 characters or less) are used, they may
be compacted ,  o r  b locked,  w i th in  records  conta ined on  d isk .
Thus, disk space (:an be used more eff icientlV. Phvsical re-
cords  on  d isk  cannot  be  more  than 128 charac ters  in  length .
Thus, eaih disk rrrcord can contain two or more logical rec-
ords when using brlocked records. When creating formats
fo r  records  b locked in  th is  manner ,  on ly  the  fo rmat  fo r  the
f irst logical recorcl is necessary. Formatt ing for the second
and succeeding actual records in the buffer is based upon
the  fo rmat  de f ined fo r  the  f  i r s t  log ica l  record .  Upon issu ing
a b locked re fo rmat  ins t ruc t ion  (RBLK,  WBLK) ,  fo rmat t ing
beg ins  in  the  bu f fe r  a t  the  pos i t ion  spec i f ied  by  the  reg is te r
conta ined in  the  ins t ruc t ion ,  us ing  the  fo rmat  de f  inec l  fo r
the first record. See Blocking and Deblocking of l-ogicat
Records in Chapter 3.

$  (do l la r  s ign

f ixed )

l 3 1 8 23
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Edit Control
Character

$ (dol lar  s ign
f  loat ing)

-  (m inus )

& (ampersand)

.  (dec ima l

po in t )

(comma)

Function

The f  loa t ing  do l la r  s ign  can be  ob ta ined bv
p lac i r rg  the  do l la r  s ign  immedia te ly  to  the
left of a register designated for outout
f rom the  f ie ld .  The do l la r  s ign  is  then in -
sertec to the left  of the most signif icant
d ig i t  in  the  ou tpu t  da ta .  Any  two charac-
ters can be substi tuted for this character in
the .t \ IAME control statement. l f  two
charaoters  a re  subs t i tu ted  fo r  the  do l la r
s ign ,  the  pos i t ion  to  the  le f t  o f  the  $  in
the format must be blanr.
Th is  charac ter  must  be  p laced immedia te ly
to  the  r igh t  o f  a  reg is te r  f  ie ld .  l f  the  f  ie ld  i s
negat i ' /e ,  as  ind ica ted  by  a  D-zone in  the
un i ts  pos i t ion  o f  the  reg is te r ,  a  minus  s ign
is editr- 'd into the posit ion indicated by the
minus  ed i t  charac ter .  The un i ts  pos i t ion  is
then ou tpu t  w i th  a  hexadec imal  F-zone.

This character causes a space (hex 40) to
be forr:ed into the associated posit ion of the
field. The character can be used only once
in  a  f  ie r ld  and is  mutua l l y  exc lus ive  w i th  a
dec imal  po in t .

A decimal point is forced into the associ-
ated pr)sit ion of the f ield. Decimal ooint
placentent is not affected by the signif  icance
of  the  d ig i ts  to  the  r igh t  o r  le f t .  Any  char -
acter can be substi tuted in column 38 of
the  .N,qME cont ro l  s ta temenr .

A comma is forced into the output f  ield at
every lhird posit ion to the left  of the posi_
t ion  ind ica ted  by  the  dec ima l  po in t  o r
b lank  t iU)  inser t .  l f  a  dec ima l  po in t  o r
b lank  inser t  i s  no t  spec i f ied ,  the  comma
is inserted in every third posit ion of the
f ield. Ihe comma is repeated automatical ly
and may appear in the f ield as often as de-
sired. Spacing is control led by the entry
in  the .NAME s ta tement .  Comma inser t ion
is  suppressed dur ing  the  f i l l  opera t ion .  A
substi tute character can be specif ied in
co lumn 39 o f  the  .NAME cont ro l  s ta tement .
A  subs t i tu te  inser t ion  in te rva l  ( fo r  example ,
every fourth posit ion) can be specif ied in
columrr 40 of the .NAME control statement.
The ACL programmer must al low an
adequate number of posit ions in the output
f ie ld  tc  p rov ide  fo r  the  max imum number
of commas to be inserted. Note the comma
cont ro l  count  ( .NAME,  co lumn 40)
controls the number of commas to be
inserterJ.

F i l l  charac ters  w i l l  s top  w i th  a  s ign i f i can f  d ig i t  w i th in  the
f ie ld ,  a  dec ima l  po in t  o r  space caused by  an  ampersand w i th -
i n  t h e  f i e l d ,  o r  w i t h  t h e  u n i t s  d i g i t  o f  t h e  f i e l d .  A  m i n u s
f ie ld  w i th  no  f i l l  charac ter  spec i f ied  de fau l ts  to  b lank  f i l l .
The ou tpu t  o f  a  zero  reg is te r  w i th  minus  ed i t inq  vv i l l  be  a
b l a n k  f i e l d .

For  add i t iona l  in fo rmat ion  on  ed i t ing  requ i rements .  see
lnsert Character in Buffer (tCBF) in this chapter.

Examples of Editing

Source Data
F ield Resultant
Specif icat ion Outp,ut

0000000000012345 $AAA.AA $123.45
0000000000000123 $BBB.BB $1.23
000000000000012L $*BB.BB_ $**1 .23_
000000000000001 2 /CCCCC 12
0000000000123456 D,DDD.DD 1,234.56
0000000000000000 /HHH.HH .00
0000000000000000 $HHH.HH $ 00
0000000000000001 MMMMM_ 1
0000000001234567 E,EEE,EEE 1,234,2i67

As shown in  the  las t  example  above,  you shou ld  a l low fo r
a / /  the  ed i t  charac ters  in  the  ou tpu t .  The .NAME s ta tement
can over r ide  cer ta in  ed i t  op t ions  as  fo l lows:

Co lumn 38 (dec ima l  pos i t ion  charac ter )  _  b lank  de fau l ts  to
a  dec ima l  po in t .

Co lumn 39 (comma pos i t ion  charac ter )  _  b lank  de fau l ts  to
a  comma.

Co lumn 40 (comma cont ro l  count )  -  b lank  de fauhs  to  a
va lue  o f  3 ;  range is  1  to  g .

l f  the .NAME statement contained a comma in column 3€f ,
a decimal point in 39, and a 2 in 40,an example of the over_
r ide  is :

Source Data

't234567

Field Resultant
Specif ication Output

F  F , F F  F . F  F 1.23.415,67
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Data Movemenl

Formats  a re  p rc ,cessed,  f  ie ld  by  f ie ld ,  f rom le f t  to  r igh t .
Consequent ly ,  on  input ,  i f  f  ie lds  a re  spec i f ied  w i th  dup l i ca te
reg is te r  addresses ,  the  r igh tmost  f ie ld  i s  the  end resu l t  o f  the
conten ts  o f  the  reg is te r .  On ou tpu t ,  dup l i ca te  f  ie lds  may be
spec i f ied ,  and the  da ta  in  the  spec i f ied  reg is te r  i s  ou tpu t  many
t r m e s .

On input ,  da ta  i s  moved f rom the  r igh t  to  the  le f t  in to  the
reg is te r  f rom the  bu f fe r .  Input  da ta  i s  r igh t - jus t i f ied  in  the
reg is te r  w i th  h i -ch-order  b lank  f  i l l ,  and  ed i t  con t ro l  i s  ignored.
0n output, data is moved from the r ight to the left  from
the reg is te r  to  the  bu f fe r ,  s ta r t ing  f rom the  by te  pos i t ion
( ' l  7 -n )  in  the  re l l i s te r  (n= the  number  o f  by tes  to  be  moved
to  the  le f tmost  cos i t ion  in  the  bu f fe r ) .  The bu f fe r  f ie ld  i s
ed i ted  wh i le  da ta  i s  be ing  moved f rom the  req is te r .

Note: l l  the f in;t  posit ions of a buffer do not specify a
la rge  enough ou tpu t  f ie ld ,  the  da ta  i s  inser ted  in  the  las t
posit ion of the rrext lower buffer.

. F  I E  L D

The .F IELD cont ro l  s ta tement  conta ins  the  parameters  tha t
are implementec by the ENTR instruct ion (see lnstruct ions
in  th is  chapter ) .  The .F IELD s ta tement  de f ines  the  prompt ing
message displayerd to the operator, al lows data to be entered
v ia  the  keyboarc ,  and d i rec ts  the  d ispos i t ion  o f  da ta  en tered .
F igure  20  shows the  cod ing  p lacement  fo r  the  .F IELD con-
trol statement.

F igu re  20 -  .F IELD  Cod ing  P lacemen t

Columns 1-6  Cont ro l  S ta tement  Name (R)

. F I E L D  m u s t  b e  e n t e r e d  i n  c o l u m n s ' l  - 6 .

Co lumns 13-14 Buf fe r  (R)

Th is  en t ry  spec i f ies  the  number  o f  the  bu f fe r  tha t  ts  to
ho ld  the  prompt ing  message.  Th is  bu f fe r  ho lds  the  s ta r t
o f  the  prompt ing  message.  l f  two or  less  pos i t ions  are  le f t
in this buffer, a 76 warning error message is posted by the
t rans la to r ,  even i f  an  over f  low buf fe r  i s  a ls , t  spec i f  ied .

Co lumns 18-19 Over f low Buf fe r  (O)

Th is  en t ry  spec i f ies  the  number  o f  the  bu f fe r  tha t  i s  to  ho ld
the overf low from the prompting message, i f  the message is
too  la rge  to  be  conta ined in  the  bu f fe r  sper : i f ied  in  co lumns
13-14.

When cha in ing  .F IELD messages across  bu f fe r  boundar ies ,
an  over f low buf fe r  i s  requ i red .  For  a  descr ip t ion  o f  bu f fe r
usage, see Using Operator Messages in Chal:ter 3.

t t ;
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Column 23 F ie ld  Type (R)

Th is  en t ry  spec i f ies  the  type  o f  da ta  to  be  en tered  v ia  the
keyboard  in  response t { )  a  p rompt ing  message.  l f  D  or  U is
en tered ,  dashes  are  d ispr layed on  the  d isp lay  screen.  l f  an
A is  en tered ,  per iods  are  d isp layed.  Defau l t  i s  per iods .
Co lumn 23 en t r ies  a re :

Entry Explanat ion

Elank  or  A  Ind ica te , ;  a lphabet ic  o r  numer ic  da ta  w i th  the
keyboar , l  sh i f t  se t  fo r  a lphabet ic  ( lower ) ,  and
a manua l  sh i f t  requ i red  fo r  numer ics  and spec ia l
charac ters  (upper ) .

U Ind ica te : ;  a lphabet ic  o r  numer ic  da ta  w i th  the
keyboar rJ  sh i f t  se t  fo r  numer ic  and spec ia l
charac ters  (upper ) ,  and a  manua l  sh i f t  requ i red
for  a lphabet ic .

D Ind ica te l ;  d ig i ts  0 -9  on ly  (no  over r ide  poss ib le ) .

Cofumns 24-25 Field Length (R)

Th is  en t ry  spec i f ies  the  number  o f  charac ters  to  be  keyed in
response to  a  p rompt ing  message.  Th is  number  must  be  1-16
i f  da ta  i s  moved to  a  reg is te r  o r  1 -64  i f  da ta  i s  moved to  a
buf fe r  (accord ing  to  the  spec i f i ca t ion  in  co lumn 2g) .  F ie ld
length  p lus  message len l ; th  cannot  exceed 69 .

Co lumn 29 F ie ld  Cha in ing  (O)

Ent ry

B  l a n k

Explanation

Ind ica tes  the  las t  f ie ld ,  te rmina te  cha in .  and
t h a t  n o  f  i e l d  e x i t  k e y  ( R I G H T  A D , J ,  S K l p
or  dash)  i s  requ i red  un less  co lumn 30 conta ins
a J o r Z .

Ind ica tes  a  cha in  to  the  nex t  f ie ld ,  and tha t  no
f ie ld  ex i t  key  is  requ i red  (un less  co , lumn 30
conta ins  J  o r  Z l  .

Ind ica tes  a  cha in  to  the  nex t  f ie ld ,  and tha t  a
f ie ld  ex i t  key  is  requ i red .

Ind ica tes  the  las t  f  ie ld ,  and tha t  a  { ie ld  ex i t
key  is  requ i red .

Th is  en t ry  spec i f ies  the  f  ie ld  ex i t  op t ion .  l f  th is  co lumn is
b lank ,  the  sys tem ex i ts  f rom the  ENTR ins t ruc t ion  (see

lnstructions in this chapter) when the entry f ield is ful l  or a
f ie ld  ex i t  key  is  p ressed (un less  co lumn 30 conta i r rs  J  o r  Z l  .
l f  C  is  en tered ,  the  sys tem cha ins  to  the  nex t  f ie ld  when the  en t ry
f ie ld  i s  fu l l  o r  a  f ie ld  ex i t  key  is  p ressed.  l f  J  i s  en tered ,  the
sys tem ex i ts  the  f ie ld  and cha ins  to  the  nex t  f ie ld  on lywhen
a f ie ld  ex i t  key  is  p ressed.  l f  L  i s  en tered ,  the  sys tem ex i ts  the
ENTR ins t ruc t ion  when a  f ie ld  ex i t  key  is  p ressed

Field Exit Keys

The fo l low ing  func t ion  keys  are  used fo r  f  ie ld  ex i t .  The
opera t ion  resu l t ing  depends upon whether  co lumn 30 o f  the
.F  lE  LD cont ro l  s ta tement  spec i f  ies  the  f  ie ld  to  be  r igh t -
adjusted or not r ight-adjusted.

Column 28

Entry

Blank ' r r  B

R

M

Data  D ispos i t ion  (R)

Exp lanat ion

Data  en tured  is  moved to  the  d isp lay  screen
buf f  e r  (bu f fe r  2 )  s ta r t ing  a t  the  pos i t ion  spec i -
f  ied  in  cc ' lumns 33-35.

Data entered is moved to the register specif ied
in  co lumrrs  33-35.

Data entered and the prompting message dis-
p layed are  moved to  the  d isp lay  screen bu f fe r
(bu f fe r  2 )  s ta r t ing  a t  the  pos i t ion  spec i f  ied  in
co lumns 33-35.

l )a ta  en t r r red  is  moved to  the  d isp lay  screen
buf fe r  (bu f fe r  2 )  s ta r t ing  a t  the  pos i t ion  spec i -
f ied  in  co lu rnns  33-35.  The da ta  en tered  is  a lso
moved to  the  reg is te r  spec i f ied  in  co lumn 48
of  the  .N.AME cont ro l  s ta tement .  Defau l t  i s
reg is te r  K  i f  you  d id  no t  spec i fy  a  reg is te r  in  the
.NAME s ' ta tement .

Key

R IGHT ADJUST
and  SK IP

Operation

Non-right-adjust f ield: Inserts blanks
in to  the  remain ing  r igh tmost  pos i t ions

of  the  f  ie ld ,  se ts  the  cor respord ing
f ie ld  ex i t  ind ica tor .  r r - ' se ts  the  o ther  f ie ld
ex i t  ind ica tors ,  and ex i ts  the  f ie ld .

Right adiust f ield: Aligns data keyed to
the  r igh t  boundary  o f  the  f  ie ld  and in -
serts blanks or zeros to the left  of the
f i rs t  da ta  charac ter ,  se ts  the  cor respond-
ing  f ie ld  ex i t  ind ica tor ,  rese ts  a l l  o ther
f ie ld  ex i t  ind ica tors .  and ex i ts ;  the  f ie ld .

D
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Key

Dash ( - )

Key

C H A R  B K S P

T h e  C H A R  B K S P  a n d  F I E L D  B K S P  k e v s  a r e  a c t i v e  w h i l e
key ing  in to  a  p rc 'mpted message f  ie ld .

The ac t ion  o f  these kevs  is :

Operation

Non-right-adjust f ield or alpha right-
adjust f ield: Inserts dash (-)data

cna racter.

Right-adjust numeric field.' Inserts a
D-zone on  the  las t  charac ter  keyed in
the  f  ie ld ,  se ts  the  cor respond ing  f  ie ld
ind ica tors ,  per fo rms the  r igh t -ad jus t
func t ion  and ex i ts  the  f ie ld .

T h e  A L P H A  S H I F T  a n d  d a s h  ( - . )  k e y s
inser t  the  dash charac ter .

Operation

Rep laces  the  las t  da ta  charac ter  keyed
in  the  cur ren t  f  ie ld  w i th  a  dash ( fo r

numer ic )  o r  per iod  ( fo r  a lphabet ic ) ,
depend ing  on  the  f ie ld  sh i f t .  Back-
spac ing  is  l im i ted  to  the  cur ren t  f  ie ld .

Resets  the  cur ren t  f ie ld  to  i t s  s ta tus
before  any  da ta  charac ters  were  keyed
Backspac ing  is  l im i ted  to  the  cur ren t
f ie ld .  F ie ld  backspac ing  f  rom the  f  i r s t
pos i t ion  o f  the  f  ie ld  p roduces  a  key-
ing  er ro r  un less  the  spec ia l  keVboard

c lose  op t ion  (a  T  in  co lumn 36 o f  the
.F IELD cont ro l  s ta tement )  has  been
selected.

l f  the  keyboard  c lose  op t ion  is  no t  se lec tec  (no  T  in  co l -
umn 36 o f  the  .F IELD cont ro l  s ta tement ) ,  and any  o f  these
keys  is  p ressed,  a  90  er ro r  resu l ts  w i th  no  i r rd ica tors  se t
(F IELD BKSP must  be  pressed tw ice  fo r  t l ' ese  cond i t ions  to
app ly ,  un less  a t  the  f  i r s t  pos i t ion  o f  the  f ie  d ) .

The RESET key  is  ac t i ve  a t  a l l  t imes and pr . ' r fo rms the  fo l -
low ing  func t ions :

.  B lanks  pos i t ions  1-8  o f  l ine  1  on  the  d isp lay  screen.
Pos i t ions  5 ,6 ,7  ,  and 8  are  used fo r  pos l . ing  sys tem er ro r
messages. User errors may be posted in posit ions 1-4 of
l i n e  1 ,  a n d  t h e  e r r o r  l i n e  i n d i c a t o r  ( i 6 1 )  s e t  o n .  I n  t h i s
case,  the  RESET key  may have to  be  pressed more  than
once to  c lear  the  er ro r  l ine  and the  pos t t :d  e r ro r .

/Vote. '  This condit ion can be caused by improper program

cod ing ,  such as :

STEP,/
L A B E  L

F I E L D  B K S P

l f  the  spec ia l  keyboard  c lose  op t ion  is  se lec ted .  and one o f
the  fo l low ing  key5 15  pressed wh i le  execut ing  an  ENTR in -
s t ruc t ion ,  the  respec t ive  key  ind ica tor  and the  spec ia l  key-
board  master  ind ica tor  (200)  a re  tu rned on .  The ENTR in -
s t ruc t ion  is  te rmina ted  and the  kevboard  is  c losed.  None o f
the  spec ia l  c lose  lceys  are  accepted  when no t  in  an  ENTR
ins t ruc t ion ,  even when the  spec ia l  keyboard  c lose  op t ion
is  se lec ted .  No da ta  i s  t rans fer red  f rom the  cur ren t  f  ie ld .

D U P
F I  E L D  A D V
R E C  B K S P
R E C  A D V

S E L  P R O G

F I E L D  B K S P  ( T h e  a b o v e  c o n d i t i o n s  a p p l y  o n l y  w h e n
th is  key  is  p ressed a t  the  f  i r s t  pos i t ion  o f
the  f  ie ld ;  o therw ise ,  t l re  key  must  be
pressed twice.)

The spec ia l  keyb< lard  master  ind ica tor  i s  tu rned o f f  upon
execut ion  o f  the  nex t  ENTR ins t ruc t ion .

Entry

B  l a n k

J

z

utffi
oper  cod ing  in  th is  example  is :

I llFl'1'11l'1'1{lTiil
Loop on  th is  ins t ruc t ion

192  =  RESET key

Set  on error  l ine

.  C lea rs  e r ro r  l i ne  (d i sp lay  sc reen  f l ash ing )

o Sets indicator  192 on and resets some ol  the indicators,
but  not  the specia l  keyboard master  ind icator

Note:  The RESET key resets indicators 161,  187,  188,
189 ,  191 ,  and  201  th rough  224 .  (See  Append i x  A . )

Column 30 Exi t  Contro l  (O)

Val id  entr ies for  co lumn 30 are:

Exp lanat ion

Data  is  no t  jus t i f  ied  on  ex i t .

D a t a  i s  r i g h t j u d t i f  i e d  o n  e x i t  w i t h  b l a n k  f  i l l .
F ie ld  ex i t  key  requ i red  to  e r , i t  f ie ld .

Data  is  r igh t jus t i f  ied  on  ex i t  w i th  zero  f  i l l .
F i e l d  e x i t  k e y  r e q u i r e d .

pr
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Columns 33-35 Data Position (R)

Val id  entr ies f  or  co lumrrs 33-35 are:

Entry

A-Z

1-128

Explanation

The register can be specif ied i f  data disposit ion
is  to  a  re1 ; is te r  on ly .

You can spec i fy  the  loca t ion  { fo r  the  beg in-
n ing  o f  the  prompt ing  message and/or  the
data)  in  the  d isp lay  screen bu f fe r  (bu f fe r  2 )
i f  da ta  d ispos i t ion  is  to  the  bu f fe r .  (Data

over  120 pos i t ions  is  moved in to  pos i t ions

41-48 o t  bu f fe r  1 . )

Column 36 Special Keyboard Close (O)

Th is  en t ry  spec i f ies tha t  the  fo l low ing  keys  ( i f  a  T  is  coded)
are  enab led  to  te rmina t€r  a  cha in ,  c lose  the  keyboard ,  and
set  appropr ia te  ind ica tors  and spec ia l  keyboard  master  ind i -
ca tor  200.  No da ta  i s  moved to  bu f fe r  2  o r  the  spec i f ied
register i f  one of these keys is pressed:

F I E L D  B K S P

D U P

F I E L D  A D V

R E C  B K S P

R E C  A D V

S E L  P R O G

Columns 38-105

Ent ry  Exp lanat ion

1-68 Prompt i rg  message

characters

The prompt ing  message can be  en tered  in  co lumns 38-105.
The prompt ing  message p lus  the  f  ie ld  length  must  no t  ex-
ceed 68  charac ters .  The prompt ing  message must  be  te r -
mina ted  by  an  as ter isk  ( t ) .  Comments  can be  added a f te r
the  as ter isk .  The ex t ra  s r : t  o f  numbers  (5 -72)  on  the  cod ing
form ind ica te  the  amount  o f  bu f fe r  space taken by  each
prompt ing  message.  Thr :  numbers  beg in  a t  5  because each
message is  s to red  w i th  a  four -pos i t ion  cont ro l  b lock  (wh ich

is  inser ted  in  the  .F lELt )  bu f fe r  when an  over f low buf fe r  i s
spec i f ied) .  The ver t i ca l  Cot ted  l ine  a t  message pos i t ion  35
ind ica tes  the  end o f  the  message on  l ine  5  o f  the  d isp lay
screen.  Thus ,  you  can ensure  tha t  words  in  the  prompt ing

message are  no t  sp l i t  be tween l ines  5  and 6  when d isp layed
to  the  opera tor .  Note  tha t  the  message s t r ing  cannot  conta in
hexadec imal  00 ,  hexadec imal  FF,  o r  * .

2a

. E N D

The.END cont ro l  s ta tement  must  be  the  las t  s ta tement  in  the
ACL program.  Th is  s ta tement  ind ica tes  the  end o I  source
s ta tements .  You can a lso  use  th is  s ta tement  to  ca l l  anv  work

s ta t ion  opera t ing  mode,  thus  prov id ing  cont inuou! ;  opera t ron .

Co lumns 14  Cont ro l  S ta tement  Name (R l l

. E N D  m u s t  b e  e n t e r e d  i n  c o l u m n s  1 ' 4 .

Co lumn 13 Opera t ing  Mode (O)

Va l i d  en t r i es

Entry

B  l ank

A

f o r  c o l u m n  1 3  a r e :

Exp lanat ion

Cal ls  normal  t rans la to r  te rmina t ion  to  end
the  program.

Ca l ls  t rans la to r  mode.  Th is  en t ry  bypasses

normal  t rans la to r  mode opera tor  se tup  pro-

cedures  fo r  the  nex t  t rans la t ion .  (S ;ee  Chapter
4 l

Ca l ls  execut ion  mode.  Th i : r  en t ry  bypasses

normal  execut ion  mode opera tor  s€ tup  pro-

cedures  and executes  the  nr :x t  labe l  p rocessor

run ,  the  ACL program tha t  has  ius t  been

through the  labe l  p rocessor  and the  t rans la -

to r ,  o r  any  ACL ob jec t  p rogram.  ( f iee  Chapter
4.1

Columns 18-25 Input /Outpu t  Data  Set  Name (Ol

l f  an  A is  en tered  in  co lumn 13,  the  input  (source)  da ta  se t
name must  be  en tered  as  i t  appears  on  the  da ta  se t  labe l .

Th is  da ta  se t  con ta ins  the  coded ACL s ta t rsments  and in -

s t ruc t rons .

l f  E  i s  en tered  in  co lumn 
' l  

3 ,  the  ou tpu t  (ob jec t )  da ta  se t
name must  be  en tered  as  i t  appears  on  the  da ta  se t  labe l .
Th is  da ta  se t  con ta ins  the  ob jec t  code fo l l , cw ing  t rans la -

t ion .  (Th is  en t ry  i s  the  same as  the  en t ry  requ i red  in  pos i t ions

1-8  o f  l ine  2  o f  the  d isp lay  fo r  manua l  opera tor  se1:up) .



Golumn 26 Drive, Number (O)

The diskette containing the source data set or object data
s e t  c a n  b e  m o u n l e d  o n  e i t h e r d i s k  d r i v e ' l  o r  2 .  l f  a n  A  i s

en tered  in  co lumn 13,  the  number  o f  the  d isk  d r ive  conta in -
ing  the  input  (sor r rce)  da ta  se t  must  be  en tered .  l f  E  i s
en tered  in  co lumn 13,  the  number  o f  the  d isk  d r ive  conta in ing

the output (obje,:t)  data set must be entered. No entry or an

ent ry  o f  1  ind ica tesdr ive  number  1 .  An en t ry  o f  2  ind ica tes

dr ive  number  2 .

Columns 28-35 Output Data Set or Program Name (O)

l f  an  A is  en terec l  in  co lumn 13,  the  ou tpu t  (ob iec t )  da ta  se t
name must be entered as i t  appears on the data set label.
This data set contains the object code after translat ion.

l f  E  i s  en tered  in  co lumn 13,  the  program name must  be
entered  as  i t  appears  in  co lumns 13-16 o f  the  .NAME con-
trol statement. l t lote that this entry is four posit ions long.
(Th is  en t ry  i s  the  same as  the  en t ry  requ i red  in  pos i t ions

11-18 o f  l ine  2  o f  the  d isp lay  fo r  manua l  opera tor  se tup . )

Co lumn 36 Dr ive  Number

The d iske t te  conta in ing  the  ob iec t  da ta  se t  can  be  mounted

on e i ther  d isk  d r ive .  You can spec i fy  tha t  the  ob jec t  da ta

se t  i s  mounted  on  dr ive  1  by  leav ing  co lumn 36 b lank  or

en ter ing  1 .  Dr iv ' :  number  2  i s  ind ica ted  by  an  en t ry  o f  2 .

The A en t ry  in  co lumn 13 a l lows you to  t rans ia te  mul t ip le
programs by  cha in ing  f rom one to  the  nex t .  F igure  21
i l lus t ra tes  th is  u le  o f  the  .END cont ro l  s ta tement .

INSTRUCTIONS

Your instruct ions to the work stat ion can tte entered on the

preprirrted ACL lnstructions Coding Sheet, GX21-9199. You

instruct the system by the coding of control information

wi th in  ins t ruc t ions .  A l l  coded en t r ies  mus l  be  le f t - jus t i f ied .

Comments  can be  added (beg inn ing  in  co lumn 33)  to  c la r i f y

instruct ions for the operator. (Note that arly record con-

ta in ing  on ly  a  comment  must  be  preceded by  an  as ter isk  in

the  f i rs t  co lumn on the  cod ing  sheet . )  Ins t ruc t ions  can e i ther

be preceded by step numbers (000-767 for 4K or 000-999
for  8K)  in  ascend ing  order  in  pos i t ions  1-3  on  the  cod ing

sheet, or by symbolic labels (up to four characters

beg inr r ing  w i th  an  a lphabet ic  charac ter ) .  lns t ruc t ions

are  o f  the  fo l low ing  types :

.  Ar i thmet ic  opera t ions

Branch ing  opera t ions

Disp lay  and keyboard  opera t ions

Diske t te  opera t ions

Pr in te r  opera t ions

Tab le  opera t ions

In te rna l  da ta  movement  opera t ions

M isce l  laneous i  ns t ruc t ions

Arithmetic Operations

Al l  a r i thmet ic  opera t ions  are  per fo rmed on the  conten ts  o f

registers, with an F-zone added to each pol; i t ion in the regis-

te r .  Each reg is te r  (A-Z)  i s  16  by tes  long,  and is  negat ive  i f

the  low-order  (un i ts )  pos i t ion  conta ins  a  D-zone.

Co lumn  |  1  |E.* 
TlNl

Figure  21 .  Progranr  Cha in ing  w i th  .END Sta tement

The E en t ry  in  c :o lumn 13 a l lows you to  execute  a  p rogram

immedia te ly  a f te r  tha t  p rogram is  t rans la ted .  w i thout  the
normal  opera tor  se tup  procedure .  F igure  22  i l l us t ra tes  th is
use o f  the  .END cont ro l  s ta tement .

261 3 1 8 2 8  1 3 6

Figure 22.  Program Execut ion wi th .END Statement
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Al l  regis ters conta in ing n lsul ts  of  ar i thmet ic  operat ions are
f i l led wi th zeros in  the h igh-order  posi t ions.  l f  the ar i th-
metic result is zero, the entire register contains zeros. The
general format of an arithmetic instruction is:

g e ! - l l l  , , , 1 1  l ? r t 1 8  t 2 3  l 2 sentry TStep/LafetTResr,@

Column(s) Contents

18 and 28

Step/label - is the number or symbolic label
ass igned to  th is  ins t ruc t ion .

Result -  is the register that contains the re-
su l t  o f  the  ar i thmet ic  opera t ion .  Th is  reg is te r
is, in general,  the only register changed in
ar i thmet ic  opera t ions .

Factor I a,od factor 2 - these can be registers
or a single-digit  constant (except in the divide
operation). The contents of these registers
are general ly unchanged. unless the registers
are  a lso  spec i f ied  as  the  resu l t  reg is te r .

Operator -- identif ies the type of operation
to be performed, such as add or subtract.

Add lnstruction

The fo l lowing is  a typ ical  add inst ruct ion.

c o r u m n l l  l e  l r s  l r a  l z s  l z a
ffiffi

f n this example, factor 1 (register B) and factor 2 (register
C) are algebraically added and the sum is stored in the result
register (register A). This example concerns addition of the
contents of specified regil;ters. However, the following ex-
ample i l lustrates the use of a single-digit constant in the add
i nstruction.

C o r u m n l l  l 8  1 1 3  1 1 8  l z 3  l 2 B
E n : r y  l S t e p / L a b e l l  A  l =  l B  l +  l S

In  th is  example,  factor  2 is  a constant  (5) .  Thus,  the opera-
tion adds 5 to the contents of register B and stores the sum
in register A. The contents of register B are unchanged, un-
less,  for  example,  the operat ion is :

C o l u m n l l  l e  l r s  l r e  l z s  l z a
E n t r y  l S t e p / L a b e l l A  l =  l A  l +  1 5

In this case, the contents,cf register A would increase by 5.
Indicators 159 and 1 60 are set on if a carry results out of
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the high-order position of the register. These indicators must
be reset by your program. Failure to reset the indi,cators wil l
increase processing time.

Subtract lnstruction

The subtract instruction is structured much like the add in-
st ruct ion.  An example of  the subtract  inst ruct ion ts :

c o f u m n l l  l a  l t s  l t e  l z s  l z e--F--T-

In  th is  example ,  the  conten ts  o f  reg is te r  C are  subt rac ted
from the contents of register B and the result is stored in
register A. The same parameters apply to both the add
and subt rac t  opera t ions .

Resu l ts  o f  the  add/subt rac t  opera t ions  may be  inva  id  i f  any
of the numeric halves of the bytes are other than 0-9. The
zone halves of the bytes are not used, except for sigln control.
The zones in the result f ield are hex F, except for the sign
which ,  i f  negat ive ,  i s  a  D-zone fo r  the  r igh tmost  (pc ,s i t ion  16)
d i g i t  o n l y .

Multiply lnstruction

The mul t ip ly  ins t ruc t ion ,  l i ke  the  add and subt rac t ,  can
employ either the contents of specif ied registers anrl /or
s ing le -d ig i t  cons tan ts .  A  sample  mul t ip l i ca t ion  ope la t ion  is :

c o r u m n l l  l e  l r s  l r a  l z s  l n-lc

In  th is  example ,  the  conten ts  o f  reg is te r  B  are  mul t ip l ied  by
the contents of register C and the result is stored in register
A.  Many var ia t ions  us ing  s ing le -d ig i t  cons tan ts  a re  a lso  pos-

s ib le .  Such a  var ia t ion  is :

c o t u m n l l  l e  l r s  l r e  l n  1 2 8-T. -lr-

ln this example, the contents of register A are changed to the

constant 24.

The mul t ip l i cand and mul t ip l ie r  reg is te rs  cannot  be  the  resu l t
register. l f  a carry results from the high-order posit  on, indi-
cators 158 and 160 are set on. These indicators must be reset
by your program. Fai lure to reset the indicators wi I  increase
processing t ime. l f  the numeric halves of the bytes are some-
th ing  o ther  than 0-9 ,  resu l ts  o f  the  mul t ip ly /d iv ide  opera t ions
may be inval id. The zone halves of the bytes are not used,
except for sign control.  The zones in the result f ield are hex
F, except for the sign which, i f  negative, is a D-zone on the
un i ts  d ig i t .
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Divide lnstruction

The d iv ide  opera t ion  causes  fac to r  1  to  be  d iv ided by  fac to r
2 ,  w i th  the  resu l t  s to red  in  the  resu l t  reg is te r .  A  sample
d iv ide  ins t ruc t i r>n  is :

c o l u m n l l  l a  l r s  l r e  l z s  l z g
E''t'y Tsr"p/t-b"rTA T=ffi

In  th is  example ,  the  conten ts  o f  reg is te r  B  are  d iv ided by  the
contents of register C, with the result being stored in register
A.  The remainc le r  i s  s to red  in  reg is te r  B ,  wh i le  reg is te r  C is
unchanged. Thrt result register (A) and the dividend register
(B)  cannot  be  the  same.  A  s ing le -d ig i t  cons tan t  can  be  en ter -
ed  fo r  the  d iv isor  reg is te r  (C) ,  bu t  no t  fo r  the  d iv idend (B) .
Both  d iv idend and d iv isor  can be  s igned quant i t ies .  l f  bo th
have the  same s  gn ,  the  resu l t  i s  pos i t i ve ;  i f  the  s igns  are  d i f -
fe ren t ,  the  resu l t  i s  negat ive .  The remainder  keeps  the  s ign
of the dividend Factor C may be a constant.

No checking is rnade to determine i f  the data in the registers
is  a lphabet ic  o r  numer ic .  l f  the  d iv isor  i s  zero ,  ind ica tors  , |57

and 160 are set on. These indicators must be reset bV the
program.

Shift Left Logical lnstruction

The shif t  left  inr;truct ion is designated by an L in column 23
on the  cod ing  sheet ,  w i th  co lumn 24b lank .  Th is  ins t ruc-
t ion shif ts the cr)ntents of factor 1 (column 18) to the left ,
according to the number of bytes entered for factor 2
(co lumn 28) .  A  sample  sh i f t  le f t  ins t ruc t ion  is :

Co lumn  |  1
Entry Tstd/L"uet

In this example, the contents of register B (factor 1) are
shifted two posit ions (factor 2) to the left ,  with the result
stored in register A (result register).  Factor 2 can be a
number  (1 -15)  c r  a  reg is te r .  l f  fac to r  2  i s  a  reg is te r .  the
sh i f t  count  i s  de termined f rom the  numer ic  pos i t ion  o f  the
units byte in the register (0-F). The shif ted result is olaced
in the specif ied result register. The low-order bytes of the
result register ar,a replaced by blanks. Data shif ted out of
the high-order errd of the result register is lost. The previ-
ous contents of the result register are also lost. Factor 1
does  no t  change un less  i t  i s  a lso  spec i f ied  as  the  resu l t
register. Factor 2 does not change.

Shift Left Signe,T lnstruction

This inst ruct ion is  designated by an L in  column 23,  and an
S in column 24 'cn the coding sheet. The execution of the
instruction is sirnilar to the execution of the shift left logical

instruction, except that the sign of the rer;ult is the same as
the s ign of  the regis ter  speci f ied by factor  1 (column 18) .
The low-order bytes of the register are f i l led with zeros.

For example, the following instructions vrrould cause register
A to conta in -  12300.

STEP/
L A B E  L

Note that register contents are shown in decimal, although
actual register contents are in hexadecimal. with a D-zone
sign in the low-order posit ion.

Shift Right Logical lnstruction

The shif t  r ight instruct ion is designated b1' 6n R in column
23 on the  mding  sheet ,  w i th  co lumn 24 b lank .  Th is  ins t ruc-
t ion shif ts the contents of factor 1 (column 18) to the
right, according to the number of bytes errtered for factor
2  (co lumn 28) .  A  sample  sh i f t  r igh t  ins t ruc t ion  is :

c o t u m n l t  l ' s  l r s  l r e

In  th is  example,  the contents of  regis ter  B ( factor  1)  are
shifted two positions (factor 2) to the rigl"rt. with the result
stored in register A (result register). Factctr 2 can be a num-
ber (1-15)  or  a regis ter .  l f  factor  2 is  a regis ter .  the shi f t
count is determined from the numeric portion of the units
byte in the register (0-F). The shifted result is placed in the
specif ied result register. The high-order br/tes of the result
register are replaced by blanks. Data shifted out of the low-
order end of the result register is lost. The previous con-
tents of the result register are also lost. Factor 1 does not
change unless it is also specified as the result register. Fac-
tor 2 does not change.

The shift r ight logical instruction may be r"rsed to blank a
register by using a constant (0-9) as factor 1. A sample
instruction blanking a register is:

c o t u m n l  1  l e  l r s  l r a  l z s  l z e-T- 
T-

In  th is  example,  regis ter  A is  b lanked.
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Shift Right Signed lnstructiln

Th is  ins t ruc t ion  is  des ignated  by  an  R in  co lumn 23,  and an

S in  co lumn 24 on  the  cod i r rg  sheet .  The execut ion  o f  the

ins t ruc t ion  is  iden t ica l  to  the  execut ion  o f  the  sh i f t  r igh t

log ica l  ins t ruc t ion ,  except  tha t  the  s ign  o f  the  resu l t  i s  the

same as the sign of the register specif ied by factor ' l  (column

18) .  The h igh-order  by tes  c , f  the  reg is te r  a re  f  i l l ed  w i th

zeros.

For  example ,  the  fo l low ing  ins t ruc t ions  wou ld  cause reg is te r

A to contain - (minus) 00Ct()000000000123 (register con-

Shift Right Round lnstruciiion

Th is  ins t ruc t ion  is  des ignated  by  an  R in  co lumn 23 and an

R in  co lumn 24 on  the  cod ing  sheet .  Execut ion  is  s im i la r

to execution of the shif t  r i ,Jht signed instruct ion, except

that the sign from the factor 1 register is maintained and the

un i ts  pos i t ion  o f  the  resu l t  reg is te r  i s  inc remented by  one i f

the last character shif ted out of the register is 5 or greater.

The high-order bytes of thr" '  register are f i l led with zeros.

For  example ,  assume tha t  reg is te r  B  conta ins :

-  (  M  i  NUS )  000000c r0  01 '234567

The fol lowing instruct ion rruould cause register A to contain:

-  (  M  I  N U S  )  0 0 0 0 0 0 C | 0 0 0 0 0 1 , ' 2 3 5

STEP/
L A B E L

y'y'ote; Register contents are shown in zone decimal format

Move Register to Register lnstruction

The move register instruct ion involves only a result register

and fac to r  1 .  In  th is  opera t ion ,  the  conten ts  o f  the  fac to r

1  reg is te r  rep lace  the  conten ts  o f  the  resu l t  reg is te r .  F :ac tor

1 ,  wh ich  is  no t  changed,  may be  a  s ing le -d ig i t  cons tan t  (0 -9) .

Sample  move reg is te r  ins t ruc t ions  are :

c o l u m n l t  1 8  l r r  l r e  l z s  l z e
E"r'y ffi-T" f--T--

In  th is  example ,  the  conten ts  o f  reg is te r  B  are  s to red  in  reg i -

s te r  A .  Reg is te r  B  is  unchanged.  Reg is te r  con ten ts  a re

s tored  w i th  b lank  f  i l l  i f  you  spec i fy  a  cons tan t  (0 -9) .

c o l u m n l l  l e  l r s  l r a  l z z  l z a-r-l--

In  th is  example ,  the  cons tan t  1  i s  s to red  w i th  b lank  f i l l  as

the  conten ts  o f  reg is te r  A .

Assigning a Constant Value to a Register

The ins t ruc t ion  shown be low s to res  a  cons tar t t  (up  to

65535)  in to  a  spec i f ied  reg is te r .

c o t u m n l l  l a  l t a  l t e  1 2 3
ffiT= Ts'r'.]v,r*

Column Contents

1 Step label - is the number or symbolic label

ass igned to  th is  ins t ruc t ion .

8  Resu l f  -  i s  the  reg is te r  tha t  w i l l  con ta in  the

ass igned cons tan t  va lue .

Sign - you can also specify whether the con-

s tan t  i s  pos i t i ve  o r  negat ive .  l f  the  va lue  is

to  be  pos i t i ve ,  en ter  a  p lus  (+)  s ign  or  leave

co lumn 18 b lank .  l f  the  va luer  i s  to  be  nega-

t i ve ,  a  minus  ( - )  s ign  must  be  en tered .  H igh-

order  reg is te r  pos i t ions  are  f i l l ed  w i th  zeros .

Value - is the constant being assigned to the

resu l t  (+ / - )  reg is te r .  Th is  va lue  can be  f i ve

d ig i ts  up  to  a  max imum of  65535.

A sample load constant  inst ruct ion is :

c o t u m n l l  l e  l t s  l r e  l z s-
E n t r y  l S t e p / L a b e l  I n  l =  l +  l 2

In  th is  example ,  reg is te r  A  wou ld  conta in  th r :  pos i t i v r - '  va lue

2.  Ass igned va lues  are  s to red  w i th  zero  f  i l l .

1 8

z 5

tents are shown in decimal) :
STEP/
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Branching Operrrt ions

The sequence o f  ins t ruc t ion  execut ion  in  the  work  s ta t ion
program can be  a l te red  by  uncond i t iona l  and cond i t iona l
b ranch ing  ins t ruc t ions .  Cond i t iona l  b ranches  must  be
wi th in  the  same 256 ins t ruc t ion  b lock .

The fo l low ing  is  a  de ta i led  descr ip t ion  o f  each branch ing
i  ns t ruc t i  on .

Unconditional Branch (GOTO )

Th is  ins t ruc t ion  orders  an  uncond i t iona l  b ranch w i th in  the
ACL program.  l -he  fo rmat  o f  a  GOTO ins t ruc t ion  is :

Column Contents

i  Srp.p label - is the number or svmbolic label
ass igned to  th is  ins t ruc t ion .

8  GOTO -  iden t i f  ies  the  opera t ion  to  be  per -
fo rmed (branch to  the  spec i f ied  ins t ruc t ion) .

28 Steplabel - is the number or label of the in-
s t ruc t ion  to  wh ich  the  branch shou ld  be  taken.

Upon execut ion  o f  th is  ins t ruc t ion ,  the  ins t ruc t ion  spec i f  ied
in  co lumn 28 is  the  nex t  ins t ruc t ion  executed  by  the  pro-
gram.  A  sample  GOTO ins t ruc t ion  is :

The nex t  ins t ruc t ion  executed  is  a t  labe l  DAT1.

lndexed GOTO Unconditional Branch

This inst ruct ion branches wi th in the ACL ; : rogram by s imply
changing the contents of  a regis ter .  The format  of  an index-
ed GOTO instruct ion is :

Co lumn
Entry Step/Labe l

Column

1

8

Contents

Step/label - is the number r)r symbolic label
ass igned to  th is  ins t ruc t ion .

GOTO - identi f  ies the operation to be per-
fo rmed (branch to  the  resu l t ing  ins t ruc t ion) .

13 lndex register - The value of the low-oroer
th ree  by tes  o f  th is  reg is te r  i r ;  a lgebra ica l l y
added to  the  number  spec i f  ied  in  co lumn 28.
The branch is taken to the result ing step
number .  The index  is  negat ive  i f  the  un i ts
pos i t ion  o f  the  index  reg is te r r  con ta ins  a  D-
zone.

28 Step number or label - this number and the
va lue  o f  the  low-order  th ree  by tes  o f  the
index  reg is te r  a re  added to  a r r i ve  a t  the  num-
ber  o r  labe l  o f  the  ins t ruc t ion  to  wh ich  the
branch shou ld  be  taken.

A sample  indexed GOTO ins t ruc t ion  is :

Assume that  regis ter  A conta ins a minus zct .  ln  th is  case,
the next  inst ruct ion to be executed is  at  label  DBT4 minus
20 inst ruct ions.
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Cotumn  |  1 8 1 3 28
End umber I  Branch

Return Transfer [Subroutine Call] (RGO)

This instruction branches to and executes a subroutine, then
returns to the normal sequence of program execution. A
sample RGO instruct ion s:

Column Contents

Steplabel -- is the number or symbolic label
ass igned to  th is  ins t ruc t ion .

RGO - idr- 'nt i f ies the operation to be per-
formed (e;<ecute specif ied branch instruct ion
and re tu rn) .

End step n'umber or label - is the number or
labe l  o f  th ,e  ins t ruc t ion  tha t  ends  the  sub-
rou t ine  an ,J  re tu rns  the  program to  the  s tep
number  o r  labe l  fo l low ing  the  RGO ins t ruc-
t i o n .

Branch ste,o number or label * is the number
or  labe l  o f  the  ins t ruc t ion  to  wh ich  the  branch
is  made.  L lpon execut ion  o f  the  RGO
ins t ruc t io r ,  th is  s tep  or  labe l  i s  b ranched to
and execu l :ed .  Succeed ing  ins t ruc t ions  are  then
executed  un t i l  the  end s tep / labe l  i s  reached.

Upon execut ion  o f  the  R(3O ins t ruc t ion ,  the  program
branches to  and executes  the  ins t ruc t ion  soec i f ied  in
co lumn 28.  The program then cont inues  to  execure
ins t ruc t ions  fo l low ing  tha t  ins t ruc t ion  un t i l  the  end s teo /
labe l  i s  reached.  Th is  ins t ruc t ion  must  be  a  dummy GOTO.
A dummy GOTO shou ld  re fe rence the  s tep  number / labe l
on  the  GOTO as  shown i r  the  fo l low ing  example .  The
actua l  s tep  number  i s  supg: l ied  by  the  sys tem (when the
RGO is  executed)  w i th  the  s tep  number  o r  labe l  o f  the
ins t ruc t ion  immedia te ly  f , c l low ing  the  RGO ins t ruc t ion .
Thus, the end step/label causes the program to brancn
back to one step past the RGO.

A sample RGO instruct ion ls :
S  T E P /
L A B E  L

start

Brarrch to part

o f  subrout ine

E xecutes

su brou t i  ne

In  th is  example ,  when the  RGO ins t ruc t ion  a t  labe l  DBT6
is  executed ,  the  re tu rn ing  labe l  (DBT7)  i s  s to red  a t  the  labe l
address  o f  the  dummy GOTO ins t ruc t ion  (DAT6) .  The
subrout ine  s ta r t ing  a t  labe l  DAT4 is  then executed  and,
when labe l  DAT6 is  executed ,  the  GOTO branches to  labe l
DBT7.  When the  program reaches labe l  DAT1,  the  rJummy
GOTO (DAT6)  conta ins  DAT2.  l f  an  EXIT or  GOTO is  no t
a t  labe l  DAT3,  the  program branches back  to  DAT2.

1 3

28

subrout ine
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Conditional Branching lnstructions

The fo l low ing  cc ,nd i t iona l  b ranch ing  ins t ruc t ions  change the

sequence of proglram execution i f  specif  ied condit ions are

met .  l f  these cor rd i t ions  are  no t  met ,  the  nex t  sequent ia l

instruct ion is executed.

l f  Register Zero or Blank: The format of this instruction is:

lf Register ls/Not Negative: The format ol this instruction

t s :

Co lumn
Entry Step/Label Reg.

Tested

Branch

Step/Label

Contents

Step/label - is the number r)r symbolic label

ass igned to  th is  ins t ruc t ion .

/F  -  iden t i f ies  the  cond i t io ra l  b ranch ing

opera t ion .

Register tested - the registerr that is being

tested f or the specif ied condit ions.

lS /NOT -  iden t i f ies  the  cor rd i t ion  (w i th

co lumn 23)  tha t  con t ro ls  b ranch ing .

-  (minus) -  iden t i f  ies  the  o ther  cond i t ion

tha t  con t ro ls  b ranch ing  (w i th  co lumn 18) .

Branch steplabel -- indicates the step/label

to which the program brant:hes i f  the speci-

f ied  cond i t ions  (co lumns 1 t l  and 23)  a re  met .

rs/Nor

Column

1

8

1 3

1 8

Contents

Step/label - is the number or symbolic label

a : ;s igned to  th is  ins t ruc t ion .

/ / :  -  iden t i f  ies  the  cond i t iona l  b ranch ing

opera t ion .

Flegister tested - the register (A-Z) that is

be ing  tes ted  fo r  the  spec i f  ied  cond i t ion .

l : ; /NOT -  iden t i f ies  the  cond i t ion  (w i th

c ,c lumn 23)  tha t  con t ro ls  b ranch ing .

Column

I

8

1 3

t 8

2 3

28

23 O -  iden t i f ies  the  o ther  cond i t ion  tha t  con-

t ro ls  b ranch inq .

28 Branch steplabel - indicates the step or label

t r :  wh ich  the  program branches i f  the  cond i -

t i o n s  ( c o l u m n s  1 8  a n d  2 3 )  a r e  m e t .

Th is  ins t ruc t ion  causes  a  b ranch to  the  spec i f  ied  s tep  or  labe l

i f  the  tes ted  reg is te r  con ta ins  a  zero  or  b lank  va lue .

By  en ter ing  NO- l -  in  co lumn 18.  you cou ld  cause the  pro-

gram to  b ranch to  the  spec i f  ied  s tep  number  o r  labe l  i f  the

tes ted  reg is te r  d , res  no t  con ta in  a  zero  or  b lank  va lue .

This instruct ion causes the program to brarrch to the speci-

f  ied  s tep / labe l  i f  the  un i ts  pos i t ion  ( low-order )  o f  the  tes ted

reg is te r  has  a  hex  D-zone (negat ive  va lue)  e  nd  lS  is  en tered

in  co lumn 18.  By  en ter ing  NOT in  co lumn 18,  you can

cause the program to branch to the specif i ,- 'd step/label i f

the units posit ion of the tested register dotls not have a D-

zone.
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l f  Registers Equal: Tne fc,rmat of this instruction is:

gr!.Il+l - . --ls-_ =- Jg I re I zg I ze
Entry I Srec/Later I lro o, l* r l=--l-R-l Br-r"h

I  l rF  I  I  I  l s t ep /Labe r

Column Ctontents

1 .Sreplahel is the number or symbolic label
assrgned to  th is  ins t ruc t ion .

8  t1 :O .  iden t i f ies  the  cond i t iona l  b ranch ino
(J l )e ra t ion .

1 3  F /  - . o n e  o f  t h e  r e g i s t e r s  t o  b e  c o m p a r e d . *

1 t i  . .  iden t i f ie ,s  th is  opera t ion  as  a  compare  o f
t rvo  reg is te rs ,  w i th  b ranch ing  to  occur  i f  the
reg is te rs  a re  found to  be  equa l .

23 R2 - the second register to be compared or
a  cons tan t  {+0_9} .

28 B,.anch steplabel ,  indicates the step/label
io  w i r i ch  the  program branches i f  the  spec i_
f  iud  cond i t i c rns  are  met .  Th is  must  be  in  the
sanr r :  256-s rep  ins t ruc t ion  b lock  (a  cont iguous
s i r ing  r , f  ins t ruc t ions  s ta r t ing  a t  0_255,256_
5 i  1  ,  b1  ?-7671 .  (See Er ror  Messaqe 1  19  in
z \ p p e n d i x  B . )

Note ;  1 'o  g , t t  f rom one ins t ruc t ion  b lock  in_
to  another ,  you  can issue a  branch ing  ins t ruc_
t io r r  to  a  GC) l 'O ins t ruc t ion  in  the  same b lock .
T he GOTO instruct ion could then be coded
io  t rans fer  the  program to  an  ins t ruc t ion  w i th_
in  anot l ie r  ins t ruc t ion  b lock .

Upon execut ion  o f  th i : ;  ins :  r .uc t ion ,  the  program branches to
the  spec i f  ied  s tep / labe l  r l  t l re  two reg is te rs  spec i f  ied  are  equa l
to  each o lher  (b i r  by  b i t )  l f  a  D is  en tered  in  co lumn 10,
t l ' re  f t ranch to  ths  spr :c i { ied  : ; tep / labe l  i s  taken i f  the  d ig i t
por t io r rs  o f  the  req is te rs  compare ,  regard less  o f  zone por t ion
(h lanks  or  zeros) ,  except  fc r r  the  s ign  zone in  the  low-order
pos l t ions .  A l l  i r r r j i ca to rs ,  r ( )g is te rs ,  and bu f fe rs  a re  unchanged.
The reg is te r  t l i g r t  posr ion  c , ln rpare  is  a lgebra ic .

" i t  R  1  cont ; r ins  le rac t i ' - rq  zeros  and R2 is  a  cons tan t ,  a  b ranch
is  no t  n radc .  l . . l rwr :ve i - .  i f  F l  1  conta ins  lead ing  b lanks  and
R 2  i s  a  c o n s t a n i ,  t i r e  l ; r ' a n : l r  i s  m a d e .  T h u s .  I F D  s h o u l d  b e
used fo r  numer i r :  comJtar r : ; ,  a r rd  lF  shou ld  be  used fo r  char -
ac ter  compare  o f  req is rer  r lon tcn ts  (R l  and R2) .

l f  Registers Greater/Less: The format of this instruction is:

Entry

Column

Step/Label I F D  o r
I F

R 2 I  ranch

St :ep /Labe l

Contents

18 (  -  ind ica tes  tha t  the  branch shou ld  re
taken i f  the  conten ts  o f  the  R 1  reg is t r : r  com-
pare  less  than the  conten ts  o f  the  R2 .eg is te r .

18  )  -  ind ica tes  tha t  the  branch shou ld  be
taken i f  the  conten ts  o f  the  R1 reg is te  r  com-
pare  grea ter  than the  conten t$  o f  the  l l2
reg tster.

A l l  o ther  operands  and the  execut ion  o f  these ins t ru r : t ions
are  ident ica l  to  the  operands  and execut ion  o f  the  i f  reg i -
s te rs  equa l  ins t ruc t ion .  The D ent ry  in  co lu r rnn  10  spec i f  ies
tha t  the  a lgebra ic  compare  be  done on ly  on  the  d ig i t  por -
t ions  o f  the  reg is te rs ,  regard less  o f  zone char i l c te rs  (b lanks

or  zeros) ,  except  fo r  s ign  zone.  A l l  ind ica tors ,  reg is te r rs ,  and
buf fe rs  a re  unchanged.
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l f  lndicator: This instruction controls branching on the
condi t ion of  a speci f ied indicator .  The format  of  th is  in-
struction is:

Column

Step/Label Branch
Step/ Label

Column Contents

Ste'p/label - is the number or symbolic label
assigned to th is  inst ruct ion.

/F i  -  ident i f ies th is  branching operat ion as
bar;ed on the condi t ion of  an indicator .

13 lnd ica tor  -  iden t i f  ies  the  ind ica tor  (1 -255)

bei ng tested:

18  IS , /NOT -  iden t i f ies  the  cond i t ion  cont ro l -
l ing  th is  b ranch ing  opera t ion .

23 Oll  -  indicates the status of the indicator

be ing tested.

28 Branch steplabel - indicates the step or

labre l  to  wh ich  the  program wi l l  b ranch,

bar ;ed  on  the  cond i t ions  spec i f  ied .

l f  the  en t ry  in  co lumn 18 is  lS ,  the  program branches to  the

spec i f  ied  s tep  nurnber  i f  the  tes ted  ind ica tor  i s  on .  The in -

d ica tor  i s  no t  rese t .  l f  the  en t ry  in  co lumn 18 is  NOT,  the
program branches; to the specif ied step/label i f  the tested

ind ica tor  i s  no t  o r r .  The ind ica tor  i s  no t  rese t .

In  o rder  to  rese t  1he spec i f ied  ind ica tor  a f te r  th is  opera t ion ,
you can en ter  lF lR in  co lumn 8  on  the  cod ing  sheet .

A l l  o ther  operancs  fo r  the  lF lR lS /NOT ins t ruc t ions  are

the  same as  showr  above.  l f  NOT is  spec i f ied  in  co lumn 18

of  an  lF lR ins t ruc t ion ,  and the  tes ted  ind ica tor  i s  on ,  the

branch is  no t  tak r :n ,  bu t  the  ind ica tor  i s  s t i l l  rese t .  Ind ica-

to rs  fo r  the  th ree  swi tches  (AUTO REC ADV,  PROG NUM

S H I F T ,  A U T O  D U P / S K I P )  a n d  t h e  e r r o r  l i n e  ( k e y b o a r d

lock/display f lasl- )  are updated according to their status

when the  ins t ruc l : ion  is  executed .  No reg is te rs  o r  bu f fe rs

are changed by t lrese instruct ions.

l f  Format: This instruct ion controls branching according

to the use of a specif ied format (1-2541 . Wl'ren used in con-
junction with a data-directed read operation (see Read,

Column 18, under Diskette Operations in this chapter),

th is  ins t ruc t ion  must  fo l low the  READ ins t ruc t ion .  l f  fo r -

mat  ins t ruc t ions  can be  used to  compare  the  las t  fo rmat  used

dur ing  any  opera t ion  us ing  a  fo rmat ,  then b lanch to  a  spe-

c i f  i c  rou t ine  des igned to  hand le  tha t  type  o f  record .  Note

tha t ,  on  end o f  f  i l e ,  a  fo rmat  be ing  used is  n , ) t  comple ted .

Thus ,  the  i f  fo rmat  b ranch cannot  be  taken on  th is  fo rmat .

Th is  ins t ruc t ion  is  shown be low:

Column Contents

1 Steplabel - is the number or symbolic label

ass igned to  th is  ins t ruc t ion .

I  lF  -  iden t i f  ies  th is  as  a  cond i t iona l  b ranch ing

operat ion.

13  FMT -  ind ica tes  tha t  a  fo rmat  number  i s

bei ng tested .

18  IS /NOT -  iden t i f ies  the  cond i t ion  tha t  con-

t ro ls  b ranch ing .

23  F  .  i s  the  fo rmat  number  te ! ; ted .

28 Branch step/label - indicate!; the step to

which the program branches i f  the specif ied

cond i t ions  are  met .

Upon execut ion  o f  th is  ins t ruc t ion ,  the  pro l ; ram branches

to the specif ied step number or label i f  column 18 contains

lS ,  and co lumn 23 conta ins  the  number  o f  l ' he  las t  fo rmat

level used in anv instruct ion with a format I)ararneter coded.

The branch is  a lso  taken i f  co lumn 18 conter ins  NOT and

co lumn 23 does  no t  con ta in  the  number  o f  the  las t  fo rmat

leve l  used.  l f  the  branch cond i t ion  is  no t  met ,  the  nex t  se-

ouent ia l  ins t ruc t ion  is  executed .  These ins t ruc t ions  do  no t

set or reset any indicators or change any buffers or registers.

Column I 1 3  |  1 8  1 2 3
Entry I  Step/Label FMT I IS /NOT I  F Branch

Step/Label
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Skip lf Character ls/Not EquaL' This instruction skips the
next sequential instruction according to the presence of a
specified character. The format of this instruction ts:

g.rg." ! l  .  ls=_JgsEntry I step/Labet I scelscrul n,rrlCeg Tp"siti"n I cnur*t",

Column Contents

1 Steplabel - is the number or symbolic label
as igned to th is  inst ruct ion.

8 SCF - inrl icates that the next sequential step
should be skipped if the tested character
rnatches the entry  in  column 23.

8 SC/t/ - in,j icates that the next sequential step
should be skipped if the tested character does
not matclr the entry in column 23.

13 Buffer - the number of the buffer containing
the charar)ter to be tested.

1 3 Register -- if the character to be tested is not
in  a buf fer ,  the regis ter  (A-Z)  conta in ing the
character  is  speci f ied in  column 13.

18 Position -- the location of the character to
be tested from the left of the buffer or from
the leftmost position of the register contain-
ing the character.

23 Character -- this is the character of immediate
data beincr tested"

Upon execution of this irrstruction, the next sequential in-
struction is skipped if SCE is entered in column 8, and
the character located at the specified position matches the
character specif ied in column 23. lf SCN is entered in
column 8, and the characrter at the position does not match
the character specified in column 23, the next instruction
is also skipped. These int;tructions do not change any
indicators. registers, or buffers.

lf Register ls/Not Absolute Nurneric: l-his instruction
branches to a specif ied step number or label accorcling to
the contents of a register. The format of the instruction is:

Co lumn
Entry Step/Label Reg IS/NOT Eranch

Step/Label

Column

a
I

a

Contents

Step/label - is the number or symb,ol ic label
ass igned to  th is  ins t ruc t ion .

/F  -  iden t i f  ies  th is  as  a  cond i t iona l  b ranch ing
opera t ron .

Register -.  is the register (A-Z) beinq tested.

/S - indicates that the program shor,r ld branch
to  the  s tep  number  spec i f  ied  in  co lumn 28
if the register tested has hexadecimal F-zones
in  a l l  nonb lank  pos i t ions .  The program

branches i f  the  reg is te r  con ta ins  a l l  b lanks .
The register may not contain intermixed or
t r a i l i n g  b l a n k s .

NOT - indicates that the program slrould
branch to the step/label specif ied in column
28 if  the register tested has one or ntore non-
b lank  charac ters  w i th  a  hexadec imal  zone
other  than F .  o r  has  in te rmixed or  t ra i l ing
b lanks .

4/U - identi f  ies the condit ion for which the
register is being tested as absolute numeric.

Branch steplabel - is the step or label to
which the program branches i f  the specif ied
cond i t ions  are  met .

1 3

1 8

1 8

23

28
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1 3

1 8

lf Register ls/Not Signed Numeric: This instruction
branches to a specified step/label according to the contents
of a register. The instruction format is:

1 8
IS /NOT

Column Contents

Silep/label - is the number or symbolic label
as ,s igned to  th is  ins t ruc t ion .

/F  -  iden t i f ies  th is  as  a  cond i t iona l  b ranch-
ing  opera t ion .

Register - is the register (A-Z) being tested.

/Si - indicates that the program should branch
to the specif ied step/label i f  the register tested
has hexadec imal  F-zones  in  a l l  nonb lank
pos i t ions  except  the  un i ts  pos i t io r r  (wh ich

may have e i ther  an  F  or  a  D-zone) .  The
nrrmeric characters must be contiguous f rom
t l - re  r igh tmost  pos i t ion  w i th  no  in te rmixed
b lanks .  A  branch is  taken r f  the  tes ted  reg is te r
conta ins  a l l  b lanks .  The reg is te r  may no t
conta in  in te rmixed or  t ra i l ing  b lanks .

NOT -  ind ica tes  tha t  the  program shou ld
branch to the specif ied step number i f  the
register tested does not have hexadecimal
F .zones  in  a l l  nonb lank  pos i t ions  (except

the  un i ts  pos i t ion) .  The program does no t
branch i f  the tested register contains al l
b l a n k s .

S/V - identi f ies the condit ion for which the
register is being tested as signed numeric.

Branch step/label - is the step or label to
wh ich  the  program branches i f  the  spec i f  ied
cond i t ions  are  met .

lf Register ls/Not Self-Check: The work slation computes
a sel f -check d ig i t  based on the a lgor i thm in the .SELF-
CHECK statement, from the contents of a register, then
uses that digit to control branching to a spr:cif ied step/label.
The format  of  the inst ruct ion is :

Co lumn
Ent ry Step/Label Register ts /NoT Branch

Step/  Label

Column Contents

Step/label - is the number or symbolic label
assigned to this instruct ion.

/F  -  iden t i f ies  th is  as  a  cond i t iona l  b ranch-
ing  opera t ion .

Register - specif ies a registe'r (A-Z) to be

tested.

/S  -  ind ica tes  tha t  a  se l f -ch t :ck  d ig i t  shou ld
be computed, according to sipecif  icat ions

contained in the .SELF-CHtrCK control
statement, from the data contained in the
register specif ied in column 13. The comput-
ed self-check number is then compared to the
check  number  conta ined in  the  reg is te r  (as

spec i f ied  in  the  .SELF-CHEl lK  cont ro l  s ta te -
ment). l f  the numbers comllare, the program

branches to the specif ied step/label ( i f  lS is
en tered  in  co lumn 18) .

NOT - indicates that, after arr iving at the

computed self-check digit  as described above.
i f  the numbers do not compare. the program

branches to the specif ied step/label.

CHK - identi f ies the condit ion for which

the register is being tested.

Branch step/label - the step or label to which

the program branches i f  the specif ied con-

d i t ions  are  met .

1 3

1 8

1 8

1 8

23

28

23

28
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l f  Printer ls/Not Busy: This instruction branches the pro-
gram to a par t icu lar  inst ruct ion depending on the status
of  the pr inter .  The format  of  the lF PRT inst ruct ion is :

The format  of  an ENTR inst ruct ion is :

Co lumn
Butter /
Registe l

Message Number/

Reg ister

Upon execut ion  o f  th is  i r rs t ruc t ion ,  the  program branches

to the step/label specif iecl in column 28 i f  the status of the
pr in te r  matches  the  s ta tus  spec i f  ied  in  co lumn 18.  For  ex-

ample ,  i f  lS  i s  en tered  in  co lumn 18,  and the  pr in te r  i s

busy, the branch is taken. l f  the printer does not match

the status specif ied in column 18, the program continues to

the  nex t  sequent ia l  ins t ruc t ion .  l f  an  er ro r  i s  pend ing  f rom

the las t  p r in t  ins t ruc t ion ,  the  pr in te r  e r ro r  i s  pos ted ,  the
pr in t  re t ry  i s  in i t ia ted ,  and the  program cont ro l  goes  to  the

lF  PRT ins t ruc t ion .

l f  CRD ls/Not Busy: This instruct ion branches the program

depending on the status of the attached card l /O device
(129 or  5496) .  The fo rnra t  o f  the  ins t ruc t ion  is  iden t ica l

to the i f-printer- is/not-br"sy instruct ion, except that CRD

i s  r e q u i r e d  i n  c o l u m n s  1 3 1 - 1 6 .  T h e  f o r m a t  o f  t h e  l F  C R D

ins t ruc t ion  is :

Display and Keyboard operations I zS

ift. eruf n instruction is the means by which the param-
eters in  a .FIELD contro l  s tatement  are implemented.  This
instruction allows promtr)ting to be displayed to the opera-
tor, defines the type of data to be entered. accepts data
entered via the keyboarcl, and defines the disposition of
that data.

Clverlap

Contents

Steplabel is the number or symbolic label

ass igned to  th is  ins t ruc t ion .

ENTR - indicates that the kevboard should
be opened to accept input.

Buffer/register - identif ies which buffer con-

ta ins  the  des i red  prompt ing  message.  Th is

buf fe r  i s  a lso  spec i f  ied  in  co lumns 1 :3-14  o f

the  .F IELD cont ro l  s ta tement .  A  reg is te r
(A-Z)  conta in ing  the  bu f fe r  number  can a lso

be spec i f  ied  in  co lumn 13 o f  the  ENTR

i  ns t ruc t ion .

Message number/register - rdentif ier; which

message (1 -99)  w i th in  the  bu f fe r  i s  to  be

d isp layed.  An en t ry  o f  1  ind ica tes  tha t  the

message starts in the f irst posit ion of the

buffer. l f  the message number is grerater

than 1, the specif ied buffer is scannt:d be-

g inn ing  a t  the  f  i r s t  pos i t ion .  A  reg is te r  con-

taining the message number can also be spec-

i f ied  in  co lumn 18.  The f i rs t  messagte  in  an

overf low buffer is message number 1l {see
.FlELD, Columns 18 191 .

Overlap - this entry determines i f  operation

is  to  be  over lapped or  nonover lapped.  Over -

lapped opera t ion  (en ter  an  X in  co lumn 23)

means that processing of subsequent in-

s t ruc t ions  cont inues  concur ren t ly  w i th  the

data being entered. Nonoverlapped operation
( leave co lumn 23 b lank)  means tha t  p roces-

sing of subsequent instruct ions does not con-

t inue un t i l  the  ENTR ins t ruc t ion  is  ex i ted
(waits for data to be entererl).  Noter that the

ENTR operations cannot bel overlapped with

the  OPEN and CLOZ ins t ruc t ions .

Column

1

1 3

1 8

The f irst prompting message def ined by the ENTR instruc-

t ion  is  d isp layed.  a long w i th  f i l l  charac ters  de f  in ing  the

f ie ld  to  be  en tered ,  in  l ines  5  and 6  o f  the  rJ isp lay  screen.

The f ield to be entered is identi f  ied by a serr ies of either

dashes (numer ic )  o r  per iods  (a lphabet ic ) .  Note  tha t  the  sys-

tem inserts a blank between the prompting messagrl and the

field to be entered.

Branch
Step/Label

Column 1 8
Step/Label

13 118 123 28
CRD I IS /NOT IBSY



Diskette Operations

Read ing  and wr  t ing  o f  records  on  a  d iske t te  a re  cont ro l led
by  d isk  ins t ruc t  ons  and by  the  .DATASET cont ro l  s ta te -
ment .  The resu l ts  o f  execut ion  o f  a  d isk  ins t ruc t ion  depend
on the  in fo rmat ion  conta ined in  the  .DATASET cont ro l
s ta tement  (see. ,?4  TASET in  th is  chapter ) .  D isk  ins t ruc-
t ions  are  descr i t 'ed  in  de ta i l  in  the  fo l low ing  paragraphs .

Read (READ)

A read instruct irn causes the svstem to read or search and
read a data record from a data set on a diskette. The format
o f  a  read ins t ru< : t ion  is :

Fmt
No .

Register ,  Key,
o r  M inus

Column Oontents

1 Siteplabel - is the number or svmbolic label
ass igned to  th is  ins t ruc t ion .

8 I?EAD - identi f  ies the operation to be per-

lo rmed ( read a  da ta  record) .

13 Data set - specif  ies the number assigned to
the data set in the .DATASET control state-
rnent .  The bu f fe r  spec i f  ied  in  the  .DATASET
cont ro l  s ta tement  (co lumns 38-39)  conta ins

the  record  a f te r  the  read.  The va l id  ranqe fo r

t h i s  r e q u i r e d  e n t r y  i s  1 - 4 .

18  l :o rmat  no .  -  spec i f ies  the  number  o f  the
{ormat  to  be  used a f te r  comple t ion  o f  the
phys ica l  read.  Format t ing  is  f  rom the  l iO
t lu f fe r  in to  the  reg is te rs  spec i f ied  in  the  fo r -
rna t  record .  The fo rmat t ing  is  da ta-d i rec ted
i f  a  D  i s  e n t e r e d  i n t o  c o l u m n  1 8  o f  t h e  R  E A D
ins t ruc t ion  ins tead o f  a  fo rmat  number  (see

Data Directed Formatting in this chapter) .
l f  no  en t ry  i s  made in  co lumn 18,  no  fo rmat -

t ing  takes  p lace .  bu t  the  l /O bu f fe r  (spec i f ied

in  the  .DATASET cont ro l  s ta tement )  con-
ta ins  the  recorc l  ius t  read.

Column Contents

Reg is te r  -  ind ica tes  a  ieg is , t r  address ,  key ,

or  can be  b lank  or  minus .  f  c . la ta  se t  access

is  sequent ia l  (except  wr i te  i r r  r ry r i te  ex tenc l ) ,

the  spec i f ied  reg is ie r  con ta i r rs  t l re  re la t i ve

record  number  to  be  read.  
' [h is  

number  i s

re la t i ve  to  BOE.  The reg is te r  va lue  is  in -

c remented by  one a f  te r  each READ ins t ruc-

t i o n .

For  key  indexed access  mer :hod,  the  en t ry  in

co lumn 23 on  the  cod ing  s t ree t  ind ica tes  the

reg is te r  con ta in ing  the  key  o f  the  record  to

be read.  l f  a  matc i r ing  rcccrd  is  no t  founc l ,

indicators 225-228 are sei on to indicate

data  se ts  1 -4 ,  respec t ive ly ,  as  spec i f ied  in

c o l u m n s  1 3 - 1 5 .  F o r m a t r i n 3  d o e s  n o t  t a k e
p lace ,  and the  nex t  h igher  re r - -o rd  i s  con ta in -

ed  in  the  l /O bu f fe r .  l f  the  index  va lue  is  no t

w i th in  the  index  tab le  range"  ind ica tors  229 '

232 are  se t  on  to  ind ica te  the  respec t ive  da ta

se t  spec i f ied  in  co lunrns  l3  15 ,  and no  d isk

opera t ion  takes  p lace .

l f  no  key  reg is te r  address  is  en tered ,  the  nex t

sequent ia l  record  is  read.  re 'gard less  o f  da ta

se t  access  meihod,  cxcept  fo r  sequent ia l  wr i te

or  sequent ia l  wr  i te  ex te r rd  IREAD ins t ruc t ion

i n v a l i d ) .  l f  a  m i n u s  s i g n  i :  r : n t e r e d ,  t h e  p r e -

ceding nondeleted sequer"rt ial  recorrJ is read

un less  the  de le ted  record  e ;< i t  p rocedure  has

been coded in  the  .DATASET s ta tement
(except  a t  BOE) ,  regarc l less  o f  da ta  se t  access

method,  except  fo r  scquent ia l  wr i te  o r  se-
quent ia l  wr i te  ex tend (REl \D ins t ruc t ion  in -

v a l i d  ) .

l f  a  de le ted  recorc i  i s  read.  a r rd  t l re  de le ted

record  ex i t  has  been spec i f  iecJ  in  the  .DATA-

SET cont ro l  s ta tement ,  the  ex i t  rou t ine  is

taken.  l f  the  ex i t  i s  r ro t  spr :c i f ied  in  the

.DATASET s ta te rnent ,  sequent ia l  reads  are

issued unti l  a nondeleteri  r tcorci or EOf)
(end o f  da te)  i s  encu,un te  red  i f  de le ted

records  are  sk ipped,  the  re la t i ve  nur , rber  i s

inc remented fo r  each de lc t :d  recr t rd  read.

23

8
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i3

A sample READ inst ruct ion is :

Sequential or lndex lJpdate Access Methods: lf register A
conta ins  53  and BOE equa ls  10001,  th is  ins t ruc t ion  reads
record  number  12OO1 ( t rack  12 ,  sec tor  1 ) .  Format  leve l  15
is  used to  f  i l l  reg is te rs  a f . te r  the  phys ica l  read.  Reg is te r  A
conta ins  54  a t  the  comple t ion  o f  the  ins t ruc t ion .  The f  i le
d isk  address  is  12001 assuming tha t  there  are  no  de le ted
records  w i th in  the  f  i l e .

Key lndexed Access Met,hod: Assuming that register A
contains the key -/ones, this instruct ion reads the f i rst
record with the matching; key of Jones and uses format
leve l  15  fo r  fo rmat t ing .  ' l -he  

f  i l e  d isk  address  is  the  address
of the record containing ,Jones. l t  no match is found,
ind ica tor  225 ls  tu rned on ,  no  fo rmat t ing  takes  p lace .  and
the f i le disk address is thr: next higher record above the
pos i t ion  where  the  matc t r  wou ld  have been.  The l /O bu f fe r
fo r  the  da ta  se t  a lso  conta ins  the  nex t  h igher  recoro .

Write Disk Record (WRT)

The work  s ta t ion  w i l l  wr i te  a  record  on  the  d iske t te  and
a l low fo r  over lapped mach ine  and opera tor -mach ine
func t ions ,  when th is  ins t ruc t ion  is  used.

The fo rmat  o f  a  WRT ins t ruc t ion  is :

Column

Entry

Co lumn

8

1 3

W R T D;rta Sel Format Buf fe r /Reg i  s te r

42

Contents

WRT ident i f  ies  the  opera t ion  to  be
per fo rmed (wr i te  record) .

Data set - the number assigned to the data
se t  in  the  . I )ATASET cont ro l  s ta tement .
Th is  requ i r r :d  operand has  a  va l id  range o f
1 . 4 .
F :onnat  -  iden t i f ies  the  number  o f  the  fo r -
nrat to be used before the physical write.
Formatt ing is from registers to the output
buffer. Thr" '  output buffer specif ied in the
.DATASET cont ro l  s ta tement  (co lumns 38-
39)  conta ins  the  record  to  be  wr i t ten .  l f  no
ent ry  i s  ma 'Je ,  fo rmat t ing  does  no t  take
place. (Nol:e that, i f  both the format and
buf fe r  numbers  are  omi t ted ,  a  b lank  record
is  wr i t ten . )

Co lumn Contents

23 Buffer - identi f  ies the number of the buffer
to be moved into the data set output buffer,
i f  any .  Th is  i s  the  f  i r s t  opera t ion  o l  the
ins t ruc t ion  execut ion .  The conten ts  o f  the
spec i f ied  bu f fe r  a re  no t  changed.  l {  no
ent ry  i s  made,  the  l /O bu f fe r  i s  b lan ,ked
before  fo rmat t ing .  l f  bo th  the  bu f fe r
number  o f  the  da ta  se t  and th is  en t ry  a re  the
same,  the  conten ts  o f  the  l /O bu f fe r .a re
not  changed.

23 Register - identi f ies the register (A.Z) which
conta ins  the  re la t i ve  record  number  w i th in
the  da ta  se t  where  the  wr i te  takes  p lace .

Th is  number  i s  re la t i ve  to  BOE.  When a
reg is te r  i s  coded,  no  bu f fe r  movement  o r
b lank ing  takes  p lace  a t  execut ion .  

' l -h is

type o f  wr i te  i s  on ly  va l id  to  a  sequent ia l
u p d a t e  { S U ) o r  l a b e l  u p d a t e  ( l ) d a t a  s e t .
A  wr i te  inva l id  e r ro r  (7XC)  is  pos tec l  i f  SU
or  I  t ype  is  no t  spec i f ied .  A  re la t i ve  record
number  o f  1  accesses  the  BOE record .  A
record  number  o f  zero ,  o r  beyond BOE,
pos ts  a  7XD er ro r .  A  record  number  g rea ter
than or  equa l  to  end o f  f i l e  pos ts  a  7XC er ro r .
l f  the  7XC or  7XD er ro rs  a re  de tec t r :d ,  any
spec i f  ied  fo rmat t ing  is  per fo rmed.  l Jnder
th is  cond i t ion ,  the  wr i te  opera t ion  i : ;
suppressed.  The reg is te r  va lue  is  inc .emented
by  1  a f te r  comple t ion  o f  th is  ins t ruc t ion .

l f  a  read w i th  re la t i ve  record  number  i s  i ssued pr io r  to  the
wr i te  w i th  re la t i ve  record  number ,  the  record  wr i t ten  w i l l
be  one grea ter  than expec ted .  For  example :

A s s u m e r e g i s t e r A = 1 0 :

Register A is incremented by one after the read:

Reg is te r  A  conta ins  a  va lue  o f  1  1 ,  no t  10 .  There fore ,
use  the  fo l low ing :

Co lumn 2:|
Entry Step/ Label W R T ftiuur",

number

23
Step/
Label

1 8

Co lumn 1 8 1 3



Column 1 I l 3 1 8

A sample WRT inst ruct ion is :

In  th is  example,  the inst ruct ion moves the contents of
buffer 6 into the output buffer specif ied, then formats
data according to format  5.  The current  f  i le  d isk address
and EOD are incrr:mented, if necessary, and the record
from the specifiec buffer is written at the current f i le disk
address (data set rrumber 2). The contents of buffer 6
are unchanged-

Extend Data Set a'nd Write Disk Record (WRTE)

The work stat ion wil l  wri te a record on the diskette and
a l low fo r  over lapped mach ine  and opera tor -mach ine
functions, when this instruct ion is used.

The format of a V/RTE instruct ion is:

Column Contents

Steplabel - is the number or symbolic label
ass igned to  th is  ins t ruc t ion .

WIITE - identi f ies the operation to be
performed (extend data set and write disk
record  ) .

A l l  o ther  operands  in  th is  ins t ruc t ion  are
de l ined as  fo r  the  WRT ins t ruc t ion .

Column

8

13-24

Contents

WRTS -  iden t i f ies  the  opera t ion  to  be
per fo rmed (de le te  a  d isk  record) .

A l l  o ther  operands  are  de f  ined  as  descr ibed
for  the  WRT ins t ruc t ion .  Execut ion  o f  a

WRTS ins t ruc t ion  is  iden t ica l  to  execut ion

of  a  WRT ins t ruc t ion ,  exc€p l  tha t  a  spec ia l

da ta  address  mark  is  wr i t ten  to  the  d isk  ou t -

s ide  o f  the  128-pos i t ion  record .  l f  the  fo r -

mat and buffer numbers are lrot specif  ied,

the character D is forced into the f irst oosi-

t ion  o f  the  l /O bu f fe r .  Thus ,  i f  a  bu f fe r  o r

fo rmat  i s  spec i f  ied ,  a  D must  be  fo rced in to

the  f i rs t  pos i t ion .  There fore ,  an  ins t ruc t ion

wi th  on ly  a  da ta  se t  number  r - 'n te red  wr i tes

a  de le ted  record ,  as  de f  ined  bry  bas ic  d isk

i  n te rchange.

To ensure  success fu l  execut ion  o f  th is  ins t ruc t ion ,  the
fo l low ing  checks  are  made:

o -[he 
f irst character of the writ ten record rs saved.

o The record is read after the write attemot.

A  record  is  cons idered de le ted  i f  the  fo l low ino  cond i t ions

are  met :

.  A  cyc l i c  redundancy  check  (CRC)  is  success fu l l y  made

at the end of the record.

.  A  soec ia l  address  ind ica tor  i s  de tec ted .

o  The f  i r s t  pos i t ion  o f  the  record  conta ins  a  D.

a  No o ther  e r ro r  ind ica tors  a re  on .

Note: A deleted record is writ ten by the Mc,dels 1 and 2

data  s ta t ion  w i th  a  D in  the  f i rs t  pos i t ion  o f  the  record ,

the  CRC and a  spec ia l  address  ind ica tor .  However ,  no  check
is  made to  see tha t  the  D or  CRC was wr i t te r r  on  d isk .
On ly  the  spec ia l  address  ind ica tor  i s  checked when a  de le ted
record  is  read by  the  Mode ls  1  and2 or  the  l / lode ls  3  and 4
in data stat ion mode.

A sample  WRTS ins t ruc t ion  is :

In  th is  example ,  a  de le ted  record  is  wr i t ten  t r r  da ta  se t  1 .
The cur ren t  f  i l e  d isk  address  is  changed,  i f  necessary .

8

13-24

Execut ion of  the 'yVRTE inst ruct ion is  ident ica l  to  execu-
t ion of  the WRT inst ruct ion except  that  i t  is  va l id  only
for  SU data sets so that  the d isk is  automat ica l ly  posi t ioned
at  EOD pr ior  to  vrr r i t ing.

Delete a Disk Record (WRTS)

The format  of  a M/RTS inst ruct ion is :

Co lumn 1 8 1 3 1 8  l 2 s
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wa;t l /0 iLv,{tT

Th is  ins t ruc t ion  ensur€) : ;  tha t  any  input /ou tpu t  opera t ion
rs  fonr l r ie ted  he fore  execut ing  the  nex t  ins t ruc t ion .  Th is
ins t ruc t ion  wa i ts  un t i l  a l l  ou ts tand ing  l /O is  comple te
inc lud ing  keyboard ,  d iske t te ,  and pr in te r ,  and de tec ts  any
pendrng er ro rs .  The ins t ruc t ion  w i l l  no t ,  however ,  wa i t  on
card  l /O.  Note  tha t  the  lF  PRT BSy ins t ruc t ion  can be
used to  wa i t  on  the  pr in te r  w i th  e r ro rs  de tec ted .  l f  any
enors  a re  de tec ted  on  , rver lapped f i les ,  the  sys tem posrs  a
700 ser ies  e r ro r  message and the  opera tor  must  abor t  the
job .  "T 'he  i r i s t ruc t ion  is  coded by  the  en t ry  WAIT in
c o l u m n s  B - i ' l  ,  { o l l o w i r g  t h e  s t e p  n u m b e r  o r  l a b e l .  T h e  l F
CRf)  ins t ruc t ion  must  b re  used to  wa i t  on  card  l /O.

OJ en Data Set (OPENI

T i r i s  jns i ru r : t ion  cont rc ls  dynamic  open ing  o f  da ta  se ts
dur  i r rg  p rogram execut ion .  However ,  i f  th is  ins t ruc t ion  is
not rrst:cl ,  data $irts are :,pened by the system prior to
execut ion .  t  he  re -open ing  o f  an  open da ta  se t  rese ts  the
EOD.  The fo rmat  o f  a . l  OPEN ins t ruc t ion  is :

C o i u m n Contents

Step/labe,l  -  is the number or symbolic label
as ;s rg . tned to  lh is  ins t ruc t ton .

OPEN -  iden t i f  ies  the  opera t ion  to  be  per -
f  o r rned r )pen da ta  se t ) .

Data  se t  -  the  number  ass igned to  the  da ta
se t  ;n  th3  DATASET cont ro l  s ta tement .  Th is
r e q L r ; r e d  o p e r a n d  h a s  a  v a l i d  r a n g e  o f  1 - 4 .

Forrnat -.  identi f  ies the format to be used
when re ; td ing  des i red  in fo rmat ion  f rom the
dala set label into registers. l f  the data set
cannot tre opened, no forrnatt ing occurs.
l f  no th ing  is  en tered  in  co lumn 18,  no
format t ing  occurs .  Zero  is  inva l id .

Reo is te r - -  iden t i f ies  a  reg is te r  con ta in ing
in fo rmai  io r i  con t ro l l ing  the  de f  in i t io r r  o f
c r r ta tn  c l ,3 ta  se t  charac ter is t i cs  (such as
narne,  d l i ve  number ) .  A l l  pend ing  opera t ions
to  the  c la ta  se t  a re  comple ted  be fore  chang ing
data  se t  a t t r ibu tes .

ii

The spec i f  ied  reg is te r  in  co lumn 23 may conta in  ( le f t -
jus t i f ied)  the  in fo rmat ion  in  the  fo l low ing  spec i f  ied  by tes :

Bytes Contents

1  8  Data  se t  narne

9 Dr ive  number  (d r ive  one ,=  1 ,  d r iv r - '  two =  2)

10 Data set access method (See Columns 5g-60
Type (R) under .DATAS|:T in this chapter.)

1 1 Data set access method (See Colurnns 5g-60
Type (R)  under  .DATASt :T  in  th is  chapter . )

12 Data set access method (See Colurnns 5g-60
Type (R) under .DATAS|:T in thir;  chapter.)

13  Suppress  ex ten t  check ing  (Enter  charac ter
A ) .

y 'Vote ;  Suppress ing  ex ten l .  check i rg  improves
per fo rmance.  A lso ,  the  e ;x te r r t  chr - ' ck  w i l l
fa i l  fo r  nu l l  da ta  se ts  rece ived in  BSCA mode.

14 Redef ine  add i t iona l  paranre ters  in  nex t
sequent ia l  reg is te r  (Enter  charac ter  X) .

1 5 - i  6 Not used

l f  an  X is  en tered  in  pos i t ion  14  o f  the  re rg is te r ,  a , ld i t io r ra l
a t t r ibu tes  are  redef ined in  the  nex t  seque,n t ia l  reg is te r  ( fo r

e x a m p l e ,  A  a n d  B ) .  { B y t e s  1 - 1 2  a p p l y  o r r l y  t o  k e y  i n d e x e d
data  se t  access  methods . )  These parameters  must  be  r igh t -
jus t i f  ied  w i th  lead ing  zeros  or  b lanks .

1 8

t . 5

Bytes

t - J

4-6

7 - 9

1 0 " 1 2

Contents

Number  o f  by tes  per  inde:x  en t ry  (See Co l -
umns63-64 lndex Length (O) uncler
. D A T A S E T  i n  t h i s  c h a p t e r . )

Number  o f  t racks  per  index  en t ry  (See Co l -
umns 68-69 Trackslndex (O) under
.DATASET in  th is  chapter . )

Number of bytes per key r i , ,See Columns
73-74 Key Length (O) un'7er .DA)'ASET
i n  t h i s  c h a p t e r . )

Pos i t ion  o f  key  (s ta r t ing  pos i t ion)  in  the
record (See Columns 78-80 Key Position
(O)  under  .DATASET in  th is  chaprer . )

Record length (See Columns 28-3(7 Record
Length (O) under .DATAS;ET in t fr is chapter

Not  used

1 3 -  1 5

t b

Co lun r r r  |  1
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l f  these parameters are to be bypassed (use the original
.DATASET specification), blanks must be inserted in the
appropriate positions of the register (except for extent
checking). lf no register is specified in column 23 of the
OPEN instruction, the existing data set is opened (as

defined in the .DATASET control statement). A sample
OPEN instruction is:

RegisterS=Posi t ions:  1 6

Register S Contents: PROBLEM

Relative .DATASET control statement:

1 0

SU

In this example, data set 2 is opened, formatting is done
according to format 3, and the data set is defined as an
SU. The data set name is PROBLEM and extent checking
is specified. The disk drive number is that def ined in the
.DATASET control statement for this data set, and register
T is not used (no X in position 14 of register S).

Open Data Set Errors: An attempt to open a data set that
is open already opens the requested data set and does not
update the original f i le extents. lf a data set cannot be
opened, a 500 series error, along with the data set number,
is posted. This error can be reset by:

o The RESET key which retries the open sequence.

o ALPHA or  NUMERIC SHIFT and RESET which c loses
the data set and posts a 100 error (job complete).

.  ALPHA and  NUMERIC  SHIFT  and  RESET wh ich
returns the'work station to index mode.

End of Job EXIT)

All valid ACL programs for the work station must include
an EXIT inst ruct ion for  a normal  end of  job (unless an
EXEC instruction is specified). This instruction closes all
data sets and waits for all printer operations to complete
(system close), and then posts a 100 halt message on the
status l ine (screen flashes). RESET must be pressed to
return to data station mode. You can indicate an EXIT
instruct ion by s imply enter ing EXIT beginning in  column 8
on the instruction coding sheet. A sample EXIT instruction
i s :

Close lnstruction (CLOZ)

Although the system automatically closes data sets when
the EXIT instruction is used, you can control the dynamic
closing of data sets during execution with the CLOZ
instruction. The format of a CLOZ instruction is:

I
Ex&nr

Golumn

8

1 3

Contents

CLOZ - identif ies the operation to be
performed (close data set).

Data set number - identif ies the number of
the data set to be closed.

Closing Data Sets: The following steps occur during the
closing of a data set:

1. All physical input/output to the data set is completed.
A close instruction for a data set already closed is
ignored and does not cause an error.

2. The data set label is read (SU, SW, SWE organization
only) .  l f  th is  read develops an l /O error ,  the CLOZ
instruction posts a terminal error message in the
display.

3. The EOD address on the label is updated.

4. The label is written on the index track. This write
does not occur if an error is detected during the read
of the label or if the data set type is read only.

5. The data set is marked closed within the system.

Column 1 I 1 3

Column

Data set Number
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Closing Data Errors: lf a data set cannot be closed, a 600
series error, along with tl^e data set number, is posted. The
error can be reset by the following:

o The RESET key,  which ret r ies the c lose sequence
(except for a drive not ready error - 6X0).

o  ALPHA SHIFT  and  NUM SHIFT  and  the  RESET key ,
which aborts the job and posts a 100 error (job complete).

Note that the fi le EOD is always posted on the display on
a drive 1 or 2 error, if the drive is found in a not-ready
state, or a disk error occurs.

Printer Operations

Form size, type of printer attached, and printer output
buf fer  are speci f ied in  the .PBINTER contro l  s tatement .
Edi t ing is  contro l led by speci f icat ions in  the .FORMAT
control statement. The primary printer control instruction
is  the PRNT inst ruct ion.

Each t ime a new program is  in i t ia ted,  the paper must  be
manually set in the print€r to the top of the page because
the internal l ine counter is set to one at the start of each
progra m.

Print a Line (PRNT)

This instruction specif ies requirements for printer o,utput.
The inst ruct ion format  is :

Column Contents

Step/label - is the number (0-767) c,r
symbolic label (four-posit ion) assignr- 'd to
th is  ins t ruc t ion .

PRNT -  i s  the  pr in t  ins t ruc t ion  name.

Forms control -  is the vert ical forms control
to be executed after a l ine is printed,

Va l id  en t r ies  a re :

0 No vert ical forms morrement.

For  the  3715 s ing le -d i rec t ion
printer (type 3), a carr iage

return command is iss,ued.

8

1 3

S or  b lank
D
T
1-127

Single space
Double space
Triple space
Skipping to a speci f ic  l ine
number

r 8 Format - is the format number for format-
ting and editing data out of registers to the
buf fer  ass igned in the .PRINTER contro l
statement.

Buffer - is the buffer which is to have its
contents moved to the output buffer
assigned to the printer.

Overlap - if X is entered, successive instruc-
tions are executed concurrently with
previously  issued pr inter  output .  l f  < :o lumn
28 is  b lank,  fur ther  execut ion of  any ACL
instruction does not proceed unti l the
printer cycle is completed.

23

28



2 .

3 .

The fo l lowing operat ions occur  when the PRNT inst ruct ion
is executed:

1. The contents of the buffer specif ied in column 23 are
moved to the buffer assigned to the printer. lf
co lumn 2l l  is  b lank,  the pr inter  buf fer  is  a lso b lanked
(hex 40) .  l f  the buf fer  in  column 23 is  the same as
the buf fer  speci f  ied in  the .PRINTER statement ,  i ts
contents €rre not changed.

Data is moved from registers to the printer buffer as
speci f ied l ly  the format  number in  column 18.  l f
co lumn 18 is  b lank,  no format t ing occurs.

The contents of the printer buffer are output to the
pr inter .  l l '  co lumn 28 of  the PRNT inst ruct ion
contains )1, printer operations are overlapped with
al l  o ther  processing.

lf l ine length exceeds 128 characters, both the pri-
mary ( .PRINTER columns 33-34)  and secondary
( .PRINTER columns 38-39)  buf fers must  be odd.
The chara,:ters beyond 128 are then output from
the next even buffer. Because the 3715 (type 4)
pr inter  pr in ts  two l ines at  a t ime,  the physical  pr in t
occurs aftrrr every other PRNT instruction. This
allows forrnatting of l ines printed in both directions
in order to look ahead for the longest l ine.

I t  a  3715 appl icat ion requi res immediate output ,  use
a printer t,/pe 3 or 5.

l f  a  pr in ter  type 4 is  used,  a PRNT inst ruct ion
containing the desired immediate output, followed
by a dumnry PRNT, (PRNT wi th format  paramerer
and buf fer  number b lank)  is  requi red.

Normal prr)gram termination closes the printer,
although pending l ines are printed before the system
close mess,age (100) is posted.

The vertical forms cpntrol (column l3) is executed
after the last character is printed.

rVote.' Normal nonprinrable characters print (on the
3713 and :17 15)  as graphic c i raracters ( for  example,
hexadecimal  FF pr ints  as '  ) .  This  d i f fers f rom
printing in standard data station mode on the 3741
Models 1 and 2.

lf the forms control stops at or between the end of forms
l ine and over f lovr  l ine,  as def ined in the .pRINTER contro l
statement, indicator 148 is set on. Also, in this instance,
a branch is made to the page overflow processing step
number/label (if specified in columns 43-46 of the
.PRINTER contro l  s tatement) .

Skip to Line Number or Space (PCTL)

This instruction executed vertical forms control indeoend-
ent  of  actual  pr in t ing,  but  a lways over laps wi th other
executable inst ruct ions.  The PCTL inst rur : t ion format  is :

Column Contents

1 Step / label ' is the number or

symbol ic  labe l  ( four -pos i t ion)  ass igned

to  th is  ins t ruc t ion .

8  PCTL -  i s  the  pr in t  ins t ruc t ion  name.

13 Forms control -  is the vert ical forms

control with the same val id entr ies as the
PRNT ins t ruc t ion .

This instruct ion does not output data to t lre printer, and
does no t  change any  bu f fe rs  o r  reg is te rs .  Ind ica tor  148

and page overf low are processed as define(l  in the PRNT

instruction.

Table Operations

A table is a group of successive f ields of the same length.

The content of any one f ield is cal led the argument, and

the placement or location of the f ield in the group of

f ie lds  i s  ca l led  the  index-

For example, a l ist of employee numbers c:an be processed

as a table. The table argument refers to arr employee

number in the l ist and the table index refers to a location

in  the  l i s t .  The argument  length  is  f i xed  a l :  the  length  o f

the employee number.

When each table argument is greater (f  rom a col lat ing

sequence standpoint) than the argument vr ' i th the next

lower index, i t  is said to be an ordered table.

The total length of a table is l imited by avai lable work

stat ion storage and each table must end in a hexadecimal

FF. Tables can be loaded or read from disk into buffers

or they @n be created using .BUFFER corrtrol statements.

There may be more than one table in a buffer as shown

in  the  fo l low ing  example :

Buffer 6:

4.

rRpAcFrRUcKuURAr LbuUposrUUUAr RUUUUcouNTER F

Table r Table 2
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Table instructions are as follows.

Search Table for Equal Entry (TBFX)

The format of a TBFX instruction is:

General Ledger
Number 625

Column

1

8

1 3

1 8

Contents

Step/label - is the number or symbolic label
assigned to this instruction.

TBFX - is the table instruction (find equal
table entry) .

Buffer - is the number of the buffer
in which the table starts.

Table - is the number of the table in the
buffer specified in column 13. The buffer
specified and all succeeding buffers are
scanned for a hexadecimal FF delimiter
unti l the correct table number is found.

Register - specifies a pair of sequential
registers (such as A, B; W, X; X,Y). The
register specified in this operand is always
the first of the pair and wil l contain the table
index. The second (implied) register
contains the table argument. Registers l,
R, and Z cannot be specified in this operand.

Length - specifies the argument length. This
instruction is used when the table argument
is known and you want to find the table
index of  that  argument  (F igure 23) .  The
instruction can be used on ordered or non-
ordered tables because the entire table is
scanned for an exact compare. lf an equal
entry is not found, the program can notify
the operator by posting an inval[d number
message on the display screen.

Figure 23. Table Search for Equal Entry

2 3

28
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The number of b'ytes specif ied by the length is taken from
the low-order  by l r :s  o f  the  argument  reg is te r ,  and the  tab le
is  scanned look ing  fo r  an  equa l  en t ry .  l f  found,  i t  se ts  the
four  iow-order  pos i t ions  o f  the  index  reg is te r  to  the
re la t i ve  number  o f  the  tab le  en t ry  ( f i r s t  en t ry  in  the  tab le
i s  n u m b e r  1 ) .  l f  r r o  e q u a l  e n t r v  i s  f o u n d ,  t h e  i n d e x  r e g i s t e r
is  se t  to  zero .  Or  l y  the  index  reg is te r  i s  changed.

Search Tahle for Equal/High Entry (TBFN)

The {o rmat  o f  a  
' -BFN 

ins t ruc t ion  is :

Column C<lntents

8 Tl lFlV -- is the table instruct ion (f  ind equal/
h i ,3h  tab le  en t ry ) .

13 Buffer - is the number of the buffer in
w l r i ch  the  tab le  s ta r ts .

18  Te,b le  -  i s  the  number  o f  the  tab le  in  the
buf fe r  spec i f  ied  in  co lumn 13.  The bu f fe r

spec i f ied  and a l l  succeed ing  bu f fe rs  a re
scanned fo r  a  hexadec imal  FF de l im i te r

ur r t i l  the  cor rec t  tab le  number  i s  found.

23 Register - specif  ies a pair of sequential
reg is te rs  (such as  A,  B ;  W,  X ;  X ,  Y) .  The
reg is te r  spec i f  ied  in  th is  operand is  a lways
the  f  i r s t  o f  the  pa i r  and w i l l  con ta in  the  tab le

index .  The second ( imp l ied)  reg is te r

cc ,n ta ins  the  tab le  a rgument .  Reg is te rs  l ,

R ,  and Z  cannot  be  spec i f ied  in  th is  operand.

28 Length - specif  ies the argument length.

Th is  ins t ruc t ion  is  used when a  tab le  a rgument  i s  known and

an equa l  o r  h igh  index  en t ry  i s  to  be  found.  The tab le ,

wh ich  must  be  in  ascend ing  sequence,  i s  scanned sequent ia l l y

look ing  fo r  an  equa l  o r  h igh  en t ry .  l f  the  en t ry  found is
h igh ,  ind ica tor  1 t l3  i s  se t  on  (and must  be  rese t  by  the
prograrn) ,  and the  index  en t ry  number  o f  tha t  h igher

argument  i s  pu t  in  the  index  reg is te r .  l f  the  argument  i s

h igher  than the  las t  en t ry  in  the  tab le ,  ind ica tor  163 is  no t

se t  on ,  and the  i r rdex  reg is te r  i s  se t  to  zero .

l f  an  equa l  en t ry  rs  found,  th is  ins t ruc t ion  se ts  the  four  low-

order  pos i t ions  o{  the  index  reg is te r  to  the  en t ry  number

o f  the  equa l  en t ry .  The normal  EBCDIC co l la t ing  sequence

must  be  used.  l rd ica tor  163 is  no t  se t  on  and the  index

register is not set to zero.

Read Table Entry (TBRD)

The format  of  a TBRD inst ruct ion is :

c o l u m n l l  l e  l r g  l r e  ) z s  l z e
L t _

En t r y  I  S tep /136s1  |  TBRD I  Bu f f e r  I  T . r b t  IRes rs r : r  I  L ( , r : ' i r l r

Column Contents

1 Step/label - is the nurnber oi syrr i i .rol ic label

a s s i g n e d  t o  t h i s  i n s t !  r l c t i o i , .

8  TBRD -  i s  the  tab le  i r )s t r  uc t io r r  { read tab le

ent rY  ) .

13  Buf fe r  -  i s  the  number  o f  t l ' e  bu f te r  t r '

wh ich  the  tab le  s ta r ts .

18  Tab le  -  i s  the  number  o f  the  tab lc  in  the

buf fe r  spec i f  ied  in  co lumr . r  i  3 .  
- fhe  

bu f fe r

spec i f ied  and a l l succeedr t tg  ru t fe rs  a r t t

scanned fo r  a  hexadec i rna l  FF t ie l i rn i te r

un t i l  the  cor rec t  tab le  nu t r i re r  ts  f  our id .

23 Register - specif  ies a pair ol se{: luential

r e g i s t e r s  ( s u c h  a s  A ,  B ; W ,  X ,  X . ,  Y ) .  T l t e

reg is te r  spec i f ied  in  th is  operanr i  t s  a lways

the  f i rs t  o f  the  pa i r  and cor r ta ins  ther  tab le

i n d e x .  T h e  s i g n ,  i f  a r t y ,  i s  i g n o r e d .  A n  i n r l e x

o I  zero  does  no t  change the  argument

reg is te r  and se ts  on  ind ica tors  
' l  

56  and 160 '

The second ( imp l ied)  reg is te r  con tarns  t l ie

tab le  a rgument  a t  the  end o l  t i re  ' - rpera t ro l r .

Reg is te rs  l ,  R ,  and Z  cannot  be  specr f  iec i

in  th is  operand.

28  Length  -  spec i f  ies  t l re  a t r t , r t r ten t  leng th .

Th is  ins t ruc t ion  is  used when the  tab le  en t ry  i s  known and

the  tab le  a rgument  i s  to  be  pu t  in to  a  reg is te r .  The

ins t ruc t ion  can be  used on  ordered or  noncrdered tab les .

Us ing  the  low-order  four  by tes  o f  the  index  reg is te r ,  the

ins t ruc t ion  takes  the  argument  a t  tha t  inc iex  number  and

puts  i t  in to  the  low-order  pos i t ions  o f  th i - '  ; rq t rmer i t

reg is te r .  The unused h igh-order  pos i t ions  are  s€ ' l  to

b lanks .  Ind ica tors  156 and 160 are  se t  on  f  the  tab l r )  read

goes beyond the  tab le  end.  These ind ica lo r .s  must  l )e

reset by the program.

R e f  e r t ' n c e  M a t t r ; i i l  4 9
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Table I Regisrer I Lengttr

Write Table Entry (TETWT)

The format of a TBW-I instruction is:

Column Contents

1 Step/label - is the number or svmbolic label
ass igned to  th is  ins t ruc t ion .

8 TBWT - is the table instruct ion (write

tab le  en t ry ) .

13 Buffer - is the number of the buffer in which
the tabie starts.

18  Tab le  -  i s  the  number  o f  the  tab le  in  the
buf fe r  spec i f ied  in  co lumn 13.  The bu f fe r
spec i f ied  and a l l  succeed ing  bu f fe rs  a re
scannec fo r  a  hexadec imal  FF de l im i te r
un t i l  the  cor rec t  tab le  number  i s  found.

23 Register - specif  ies a pair of sequential
reg is ten ;  (such as  A,  B ;  W,  X ;  y ,  Z ) .  The
reg is te r  spec i f  ied  in  th is  operand is  a lways
the  f i rs t  o f  the  pa i r  and conta ins  the  tab le
index .  The s ign ,  i f  any .  i s  ignored.  An
index of zero does not change the argument
reg ts te r  and se ts  on  ind ica tors  156 and 160.
The secr>nd ( imp l ied)  reg is te r  con ta ins  the
tab le  a r l tument  to  be  wr i t ten .  Reg is te rs  l ,
R ,  and ,Z  cannot  be  spec i f ied  in  th is  operand.

28 Length - specif ies the argument length.

Th is  ins t ruc t ion  is  used when the  index  and the  argument
are  known and the  argument  i s  to  be  wr i t ten  a t  the  index .
The argument must be in the low-order bytes of the register.
No reg is te rs  a re  changed.  When us ing  th is  ins t ruc t ion  in  an
ordered tab le ,  be  care fu l  tha t  the  ex is t ing  ascend ing
sequence is  no t  des t royed.  Ind ica tors  156 and 160 are
set on i f  a write operation goes beyond the end of the
tab le .  These ind ica tors  must  be  rese t  by  the  program.

Move Data from Buffer to Register (GETB)

This is a table-type instruction which indexes through i,
buffer and extracts specif ic entries. The format of a
GETB inst ruct ion is :

Column Contents

1 Step/label - is the number or synrbol ic label
ass igned to  th is  ins t ruc t ion .

8  GETB -  i s  the  tab le  ins t ruc t ion  (move da ta
from buffer to register).

13 Buffer - is the number of the bul ' fer

in which the table starts.

18  Tab le  -  must  be  a  tab le  number  (1 -16) .

23 Register - specif ies a pair of sequential
reg is te rs  (such as  A,  B ;  W,  X ;  X ,  \ ' ) .  The
reg is te r  spec i f  ied  in  th is  operand is  a lways
the  f i rs t  o f  the  pa i r  and conta ins  the  by te
pos i t ion  f  rom the  le f tmost  by te  in  the  tab le .
The second register contains the clata moved
from the buffer. Registers l ,  R, arrd Z
cannot  be  spec i f ied  in  th is  operand.

28 Length - specif  ies the number of bytes to
be moved.

Th is  ins t ruc t ion  is  a  spec ia l  fo rm o f  the  read tab le  (TBRD)
instruction and is used to read a specif ic f ield from
buffer into the argument register. The table index register
is  used,  no t  as  a  f ie ld  pos i t ion ,  bu t  as  a  by te  pos i r : ion  f rom
the leftmost byte of the character str ing to be moved. The
number of bytes moved is specif ied by the length operand.
The unused high-order bytes of the argument register are
se t  to  b lanks .  On ly  the  argument  reg is te r  I r  qhsnged.

This instruct ion does not set any indicators, and ignores
the  hexadec imal  FF de l im i te r  once the  cor rec t  tab le
has  been found.

Co lumn 8  1 1 3 1 8 23 128
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PUTBI B uf{er

Move Data from Register to Buffer (PUTB)

The format  of  a PUTB inst ruct ion is :

Column Contents

1 Step/label - is the number or symbolic label
a : ;s igned to  th is  ins t ruc t ion .

8  PUTB -  i s  the  tab le  ins t ruc t ion  (move da ta
f rom reg is te r  to  bu f fe r ) .

13  Buf fe r  -  i s  the  number  o f  the  bu f fe r  in
vl 'hich the table starts.

18  Tab le  -  must  be  a  tab le  number  (1  16) .

23 Register - specif  ies a pair of sequential
r e g i s t e r s  ( s u c h  a s  A ,  B ; W ,  X ;  X ,  Y ) .  T h e
rerg is te r  spec i f  ied  in  th is  operand is  a lways
the  f i rs t  o f  the  pa i r  and conta ins  the  by te

,J,)sit ion from the leftmost byte in the
b" r f fe r .  The second reg is te r  con ta ins  the
ditta to be moved to the buffer. Registers
l ,  R ,  and Z  cannot  be  spec i f  ied  in  th is
orCerOnd.

28 L,ength - specif ies the nunrber of bvtes to
br - 'moved.

Th is  ins t ruc t ion  is  a  spec ia l  fo rm o f  the  wr i te  tab le  (TBWT)

ins t ruc t ion .  l t  i s  used to  wr i te  a  spec i f  i c  f  ie ld  in to  bu f fe r .
The last four byl:es of the table index register are used,
no t  as  a  f ie ld  pos ; i t ion ,  bu t  as  a  by te  pos i t ion  f rom the
le f tmost  by te  o f  the  s ta r t  bu f fe r .  Th is  by te  pos i t ion  must
point to the leftrnost byte where the bytes are to be
moved.  Data  movement  i s  f rom le f t  to  r igh t  in to  the  low-
order  pos i t ions  o f  the  argument  reg is te r .  The number  o f
bytes moved is specif ied by the length operand. No registers
are changed.

Th is  ins t ruc t ion  : ;e ts  no  ind ica tors ,  and ignores  the  hexa-
dec imal  FF de l in r i te r  once the  cor rec t  tab le  has  been found.

lnternal Data Movement Operations

Internal data movement instruct ions move and exchange
the contents of registers and buffers to ot l ' rer registers
and buffers, read from buffer, and write to buffer.

Read from Euffer (REFM)

The REFM ins t ruc t ion  in te rna l l y  reads  f rom buf fe r  and
formats  in to  reg is te rs .  Th is  ins t ruc t ion  is  typ ica l l y  used
to read data from the display screen (buffer 21 . 

' fhe

format  o f  an  REFM ins t ruc t ion  is :

1 8

Fornra l

Column Contents

1 Step/label - is the number,)r symbolic
labe l  ( four -pos i t ion)  ass igned to  th is
i  nstruct ion.

8 REFM - identi f ies the operation to be
per fo rmed ( read f  rom buf fe r ) .

13 Buffer - identi f  ies the buff,- .r  containing

the data to be read and forrnatted.

18 Format - indicates the forrat to be used.

Formatt ing is from buffer t :o registers.

Th is  ins t ruc t ion  causes  no  phys ica l  l /O
(except  fo r  the  d isp lay  screen) .  l f  a  D is

spec i f  ied  fo r  th is  requ i red  operand,

formatt ing is data-directed (see Data

Directed Formatting in thir; chapter).

A  sample  REFM ins t ruc t ion  is :

In  th is  example ,  the  REFM ins t ruc t ion  us t ls  fo rmat  number

9  to  fo rmat  da ta  in to  reg is te rs  f  rom buf fe r  2  (d isp lay

screen l ines  2 ,3 ,  and 4 l , .

o lu  mn 8 1 3

E ntry

Co lumn 1 I 1 3 1 8
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Read Blocked Record frorn Euffer (RBLK)

Th is  ins t ruc t ion  access , - rs  ind iv idua l  records  w i th in  a  b lock
o f  records  wh ich  conta ins  records  o f  less  than 128 bv tes .
The fo rmat  o f  an  RBLf I  ins t ruc t ion  is :

Co lumn Contenl s

Step/laLel -- is the number or symbolic label
a s s i g r r e d  t o  t h i s  i n s t r u c t i o n .

RBLK ident i f ies  the  opera t ion  to  be
per fo rmed ( read b locked record  f rom buf fe r ) .

Euf fe r  - -  iden t i f  ies  the  number  o f  the  bu f fe r
conta in ing  the  da ta  to  be  fo rmat ted .  Th is
ent ry  must  be  coded.

Format  -  iden t i f  ies  the  number  (1 .2541 o f
the  fo rnra t  to  be  used.  Th is  i s  a  reou i red
ent ry .  f :o rmat t ing  is  f rom buf fe r  to  reg is te rs .
On ly  the  da ta  s ta r t ing  a t  the  pos i t ion

spec i f  iec l  in  the  reg is te r  en t ry  (co lumn 23)
is  fo rmat ted .  Format  de f  in i t ion ,  however ,
i s  taken { rom the  s ta r t  o f  the  fo rmat  record .
The fo r r r ra t  must  de f  ine  fo rmat t ing  fo r  the
f  i rs t  log ica l  record  in  the  bu f fe r .  Th is
ins t ruc t ion  causes  no  phys ica l  d isk  read ing .
Format t ing  is  da ta-d i rec ted  i f  D  is  en tered
in colunrn 18. (See Data Directed Format-
t rng  in  th is  chapter . )

Register - identi f ies the register containing
the  bu f fe r  pos i t ion  ( f i rs t  f rom the  le f t )  a t
wh ich  fo rmat t ing  is  to  s ta r t  w i th in  the
buf fe r .  Th is  i s  a  requ i red  en t ry .

S o m e  s a m p l e  R B L K  i n s t r u c t t o n s  a r e :

Assume the  fo l low ing  cont ro l  s ta temenle n t r i e s :

1 3

1 8

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

LASE L

Assurn ing  these cond i t ions ,  the  resu l t  wou ld  be  ar ;  fo l lows

Reg is te r  A  wou ld  conta in  -  349562
Reg is te r  C wou ld  conta in  -  PROB
R e g i s t e r  D  w o u l d  c o n t a i n  -  0 1

Then,  assuminq the  fo l low i r rg  ins t ruc t io r r ' ;  a re  executed :

T h e  r e s u l t  w o u l d  b e :

Reg is te r  A  conta ins  458935
R e g i s t e r C c o n t a i n s  -  i { A M E

Reqis te r  l )  con ta ins  05

23

i
T--- '

il

5 Z



Write to Buffer (Y,/RFM)

Th is  ins t ruc t ion  w ' r i tes  and fo rmats  da ta  in to  bu f fe r .  The
format of a WRF|t/ l  instruct ion is:

Column Contents

1 Srep/label - is the number or symbolic

labe l  ( four -pos i t ion)  ass igned to  th is

ins t ruc t ion .

8 WfiFM - identifies the operation to be
per fo rmed (wr i te  to  bu f fe r ) .

13 Bu,rfer one - identi f  ies the buffer that
receives the contents of the buffer

spe c i f  ied  in  co lumn 23 o f  th is  ins t ruc t ion .
The buffer does not have to be associated
with a .DATASET control statement.

18 Format no. - identi f  ies the number of the
format  to  be  used.  Format t ing  is  f rom
registers to buffer. l f  this entry is not

cocled, no formatt ing occurs.

23 Burfer two - the contents of this buffer are
moved in to  the  bu f fe r  spec i f  ied  in  co lumn 13
of  th is  ins t ruc t ion  be fore  fo rmat t ing .  The
conten ts  a re  unchanged.  l f  th is  en t ry  i s  no t
co t led ,  the  bu f fe r  spec i f  ied  in  co lumn 13 is
b lanked be fore  fo rmat t ing .  l f  the  same buf fe r
is  spec i f  ied  in  co lumns 13  and 23 ,  the  conten ts
o f  bu f fe r  one (co lumn 13)  a re  no t  changed.

A  s a m p l e  W R F M  ' n s t r u c t i o n  i s :

In  th is  example ,  t r le  conten ts  o f  bu f fe r  4  a re  moved in to

but te r  2  ( l ines  2 ,  l l ,  and  4  o f  the  d isp lay) .  Format  7  i s

then used to format register data into buffer 2. The

contents of buffer 4 are not changed.

Write Blocked Record to Buffer (WBLK)

This inst ruct ion wr i tes and formats b locked records in to
buf fer .  The format  of  a WBLK inst ruct ion is :

Column

I

d

1 ' >

Contents

Step/label - is tne number or symbolic

labe l  ( f  our -pos i t ion)  ass igned to  th is

i  nstruct ion.

WBLK - identi f  ies the ooeration to be
performed (write blocked record to buffer).

Buffer - identi f  ies the buffer that wi l l  be
par t ia l l y  fo rmat ted  each t ime th is

ins t ruc t ion  is  executed .  Th is  operand must

be  coded,  a l though no  phys ica l  d isk  wr i t ing

takes place.

Format identi f  ies the number of the

format to be used when formatt ing from

reg is te rs  to  bu f fe r .  l f  th is  op ,erand is  no t

coded,  an  er ro r  i s  f lagged by  the  t rans la to r .

Register - identi f  ies the regis;ter containing

the location (offset) f  rom ther f  i rst ( leftmost)

pos i t ion  o f  the  bu f fe r .  Th is  i s  a  requ i red

ent ry .

Execut ion  is  s im i la r  to  tha t  fo r  a  RBLK

ins t ruc t ion ,  except  tha t  da ta  movement  i s

from registers to buffer.

Reference Mater ia l  53
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z 5

Assume tha t  bu f fe r  4  conta ins  th ree  b lockec l ,  log ica l  records .

each record being 40 bytes long. Also assunte that format

number 9 specif ies data to be moved f rom rr. 'gisters to the

log ica l  records .  The fo l low ing  sequence w i l l  fo rmat  the

reg is te rs  spec i f  ied  in  fo rmat  I  in to  the  secor rd  log ica l

record  conta ined in  bu f fe r  4 .

r ;l;;T,"-;;)
l'l rt rr r-f rr l-f-t I rr l-r'T r--t--rf rr-T--r-fTT1

Lll ll I Hli|];l 1 I tH|l I nU ll fll

Co lumn 8 1 3 1 8  1 2 3
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Exchange Buffer Contents (EXCH)

This instruction exchanges the contents of two separate
buffers. The number of the buffers to be exchanged
must  be entered.  A sample EXCH inst ruct ion is :

In  th is  example ,  the  conten ts  o f  bu f fe r  2  w i l l  be  the
previous contents of buffer 8, and vice versa.

Move Data from Buffer to Buffer (MOVE)

This instruct ion moves the contents of one buffer into
another  bu f fe r .  Th is  i s  done by  s imp ly  en ter ing  bo th
buffer numbers. The f irst buffer specif ied receives the
contents of the second buffer specif ied. A sampre
MOVE ins t ruc t ion  is :

In this example, the contents of buffer 4 are moved into
buffer 1. The contents of buffer 4 are not chanqed.

Move Partial Content from Register to Register (MVER)

This instruction moves part of the contents of a register
into corresponding positions in another register. The
format  of  a MVER inst ruct ion is :

Column

Entry

Colunrn

1

B

I J

1 8

23

28

Register B contents:

F
4

1 _ 1 2

T h e  f o l l o w i n g  M V E R

S T E P /

f -
r T F F

\ L 7 )

1 3  1 4  1 5  1 6

i ns t ruc t ion  produces :

Contents

Steplabel is the numbr. 'r  or synrbol ic label
ass iqned to  th is  ins t ruc t ion .

MVFR -  rder r t i f  ies  the  opera t ion  to  be
perforrned imove specif ied register contents
to  reg is te r  ind ica ted) .

fo register - identi f  ies the register to which
data  shou ld  be  moved.

Froni register - identi f  ies the register from
which  t la ta  i s  to  be  moved.

Byte posit ton - specif  ies the leftnlost byte
posit ion of both the to and the from registers.

Length  -  ind ica tes  the  number  (1 -16)  o f
characters to be moved.

Upon execut ion  o f  th is  ins t ruc t ion ,  charac ters  a re  moved
f  rom the  reg is te r  spec i f ied  in  co lumn 18 to  the  re rg is te r
spec i f ied  in  co lumn,13.  Charac ter  pos i t ions  no t  .e fe renced

are unchanged. Data is moved from left  to r ight start ing at
the  pos i t ion  spec i f  ied  in  co lumn 23.  The l  number  o f
charac ters  moved is  spec i f  ied  in  co lumn 28.  Thus ,  da ta
moved f rom the  co lumn 18 reg is te r  i s  p laced in  equ iva len t
pos i t io r rs  in  the  co lumn i  3  reg is te r .  No ind ica tors  a re  se t
by  th is  ins t ruc t ion .  A  sample  MVER ins t ruc t ion  is :

Register A contents:
F F F
1 , L L
1 4  1 5  1 6

Step/

Label

To

Register

From

R egister

Byte

Positions

Length

Register A contents:

F F F F F
6 5 1 ' L 1 '

t - 1 2  1 3  1 4  1 s  1 6

Register B contents: Unchanged

Co lumn I
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Move Partial Content to Register with Offset (MOFF)

This instruct ion moves part of the contents of a register
in to  spec i f i c  loca t ions  in  another  reg is te r .  The fo rmat  o f
a  MOFF ins t ruc t ion  is :

Column Cr)ntents

Step/label - is the number or svmbolic label
ass igned to  th is  ins t ruc t ron .

MOFF -  iden t i f  ies  the  opera t ion  to  be
pe, r fo rmed (move spec i f  ied  da ta  in to  the
of fse t  pos i t ion  o f  t l - re  reg is te r  ind ica ted) .

To register - identi f  ies the register to which
data  shou ld  be  moved.

From register ,-  identi f  ies the register f  rom
which  da ta  shou ld  be  moved.

By,te posit ion - specif ies the ieftmost byte
pos i t ion  o f  the  r r :g is te r  (co lumn ' l  3 )  in to
wh ich  the  charac ters  a re  to  be  moved.

28 Le,ngth - specif ies the number of characters
to  be  moved.

Upon execut ion  < t f  th is  ins t ruc t ion ,  the  nurnber  o f  charac ters
(co lumn 28)  count ing  f  rom the  lo l r i -o rder  ( r igh tmost )  end
of  the  f rom reg is te r  (co lumn 18)  a re  mr :ved to  tne  to
reg is te r  (co lumn ' l  3 ) .  The charac ters  s ta r t  in  the  rece iv ing
reg is te r  a t  the  by le  pos i t ion  (co lumn 231,  and con lnue
for  (co lumn 28)  pos i t ions  to  the  r igh t .  Pos i t ions  no t
re fe renced in  the  (co lumn 13)  reg is te r  a re  unchangec l .  A
sample  MOFF ins t ruc t ion  is :

Register F contents:

This MOFF inst ruct ion

STEP/
LABEL

produces the follovrring results:

Register F contents:

F
B
9 t

Register B contents: Unchanged

Load Data Buffer to Register (LOAD)

This instruct ion is used to access a specif ic f ield in buffer.
The bu f fe r  pos i t ion  o f  the  f ie ld  i s  spec i f ied  in  the  ins t ruc t ion
rather than through a register. The format of a LOAD
ins t ruc t ion  is :

F F F F F F F
7 6 5 4 3 2 1 ,
o  1 1 1 2  1 3  1 4 1 5 1 6

1 3

1 8

23

F F F
3 2 1 ,
1 4  1 5  1 6

Column

I

8

1 3

1 8

23

28

Contents

Step/label - is the number or symbolic label
ass igned to  th is  ins t ruc t ion .

LOAD -  iden t i f  ies  the  opera t ion  to  be
performed (load specif ied reg;ister with
ind ica ted  da ta) .

Buffer - identi f  ies the number of the buffer
conta in ing  the  da ta .

Buffer offset - identi f  ies the posit ion in the
buffer of the leftmost byte t,o be accessed.

Register - identi f  ies the regi: ; ter to which

data is to be moved.

Length - specif  ies the number of characters
to be moved.

Register B contents:

F F F F
8 7 6 5

1 _ _ 1 2  1 3  1 4  1 5

F
+

1 6

2 3  l 2 A
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Upon execut ion  o f  th is  i rs t ruc t ion ,  the  spec i f ied  reg is te r
is  loaded w i th  the  number  o f  by tes  ind ica ted  by  length
from the address computr- 'd by the buffer and buffer offset
en t r ies  (co lumns 13  and 18) .  The bu f fe r  and bu f fe r  o f fse t
address indicates the byte that loads into the byte posit ion
o f  the  reg is te r  spec i f  ied  by  subt rac t ing  by tes  (co lumn 2g)
f rom 17.  Data  is  loaded s ;o  tha t  the  un i ts  ( r igh tmost )  pos i t ion
o f  the  reg is te r  i s  loaded las t .  On ly  the  spec i f ied  reg is te r  i s
changed.  The h igh-order  by tes  in  the  reg is te r  a re  se t
to  b lank  (hex  40) .  A  sample  LOAD ins t ruc t ion  is :

Euffer 2 contents:

Store Data Register to Buffer (STOR)

Execut ion  o f  the  STOR ins t ruc t ion  is  oppos i te  to  tha t  o f
the  LOAD ins t ruc t io r i .  The r igh tmost  conten ts  o f  the
spec i f  ied  reg is te r  a re  wr i t ten  to  the  spec i f  ied  bu f fe r  a rea .
Reg is te r  con ten ts  a re  unchanged.

The fo rmat  o f  a  STOR ins t ruc t ion  is :

Co lumn Contents

Steplabel - is the number or symbolic label
ass igned to  th is  ins t ruc t ion .

STOR -  iden t i f  ies  the  opera t ion  to  b ,e
performed (store specif ied buffer with
ind ica ted  da ta) .

Buffer - identi f  ies the number of the buffer
in  wh ich  da ta  i s  to  be  s to red ,

Buffer offset - identi f  ies the posit ion within
the buffer that stored data should start.

Register - identi f ies the register fronr which
data  shou ld  be  taken.

Length  -  iden t i f  ies  the  number  o f  by te  pos i -

t ions to be moved from the reqister.

The fo l low ing  ins t ruc t ion  wou ld  cause the  n ine  low-order
posit ions of register A to be stored in bulter 2 (display)

s ta r t ing  a t  pos i t ion  40 .

STEP/
L A E E L

4 4 4 4 4 C C C C  F
0 0 0 0 0 5 6 7 8  - l

1

Register A contents:

C C
666666666 6 5 6
1 - -11  12

F
R

1 1

Register A contents:

F F F F F F F F F
9 9 9 9 9 9 9 9 9
1 _ 1 6

This  load ins t ruc t ion  proc luces  the  fo l low ing  resu l ts :

F F F F
9 9 9 9

F F F
9 9 9

1 3

1 8

2 3

28

C C
T 6

1 3  1 4

F
I

1 5

F
8

1 6

C o l u m n I  1 1 3 8
e r
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Zone Bytes in Register

Th is  ins t ruc t ion  ass igns
The f  o rmat  o f  a  ZON E

(ZON E I

zones  to  spec i f ied  by tes  in  a  reg is te r .
ins t ruc t ion  is :

Assume tha t  reg is te r  Z  conta ins  the  fo l low i r rg :

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

Sample ZONE instruction 1

STEP/

Resulting register Z contents:

- - - r
| - T T - F F I - F T F  F  F

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

Sample ZONE instruction 2:

S T E P /
L A E E  L

4 4 4 4 F F F
0 0 0 0 3 2 1
1 0  ' t 1  1 2  1 3  1 4  1 5  1 6

1 3

1 8

23

28

Column Crrntents

Step labe l  ,  i s  the  number  o r  symbol ic  labe l
ass igned to  th is  ins t ruc t ro r r .

ZONE -  iden t i f  ies  the  opera t ion  to  be  per -
fo rmed (zone l : y tes  in  a  reg is te r ) .

Rt,"gister .-  identi f  ies the register address con
t a i n i n g  d a t a  t o  b e  z o n e d .

Zone -  spec i f ies  immedia te  da ta  ind ica t ing
t h e  z o n e  t o  b e  f o r c e d  ( 0  9 ,  A - F i .

B t , te  pos i t ion ,  -  ind ica tes  the  pos i t ion  o f  the
b1 ' tes  f  rom the  le f tmost  pos i t ion  o f  the  reg is -
Ie  r .

Length  -  ind ica tes  the  number  o l  by tes  to
be zoned.

Upon exBcut ion  r> f  th is  ins t ruc t ion ,  the  by tes  in  the  reg is te r
spec i f ied  in  co lu ron  13 ,  s ta r t ing  a t  the  en t ry  i r r  co lumn 23,
and go ing  to  the  r igh t  fo r  the  number  o f  by tes  spec i f  ied
in  co lumn 28,  re r :e ive  zones  as  spec i f  ied  bv  co lumn 1g.
On ly  the  reg is te r  be ing  zoned is  changed.

Resulting register Z contents:

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

F F F F F
0 0 3 2 1

12 13 '14 ',ts '16

F D
2 1 ,
1 5  1 6
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Miscel laneous I nstructions

The fo l lowing inst ruct ions have important  uses in  the ACL
program, as shown below.

Set lndicators On (SOh,t

This inst ruct ion selects and turns on cer ta in indicators.  The
format  of  a SON inst ru, : t ion is :

where  NNN = an  ind icar :o r  (1 -255)  o r  b lank  fo r  no  ind ica tor .

Upon execution of this instruct ion, the selected indicators
are turned on. No registers or buffers are changed. Note
tha t  ind ica tor  161 tu rns ;  on  the  f lash ing  d isp lay  screen
whi le  ind ica tor  162 g ives  a  shor t  aud ib le  keyboard  buzz .

The ACL ins t ruc t ion .  Sr f  N  161.  tu rns  on  ind ica tor  161 and
turns  o f f  ind ica tor  192 (RESET key  ind ica tor ) .  The
ins t ruc t ion ,  SON 161 1 t12 ,  tu rns  on  bo th  ind ica tors  161
and 192.  The ins t ruc t ion ,  SON 192 161.  tu rns  on  on ly
ind ica tor  161.  (A f te r  tu rn ing  on  ind ica tor  1g2,  ind ica tor
161 tu rns  on ,  wh ich  then tu rns  o f f  ind ica tor  192. )

Set lndicators Off (SOf:F)

Th is  ins t ruc t ion  tu rns  o f f  se lec ted  ind ica tors .  The ins t ruc-
t ion  has  the  same fo rmat  as  the  SON ins t ruc t ion .  Upon
execut ion  o f  th is  ins t ruc t ion ,  however ,  the  se lec ted  in -
d ica tors  a re  tu rned o f f  .  A l l  ind ica tors ,  except  fo r  the  th ree
s w i t c h e s  ( A U T O  R E C  l r D V ,  P G M  N U M  S H I F T .  a n d
AUTO DUP/SKIP) ,  can  be  tu rned o f f  w i th  th is  ins t ruc t ion .
Note  tha t  ind ica tor  161 can be  se t  o f f  w i th  th is  ins t ruc t ion
to  tu rn  o f f  the  d isp lay  e r ro r  l ine  ( f lash ing  screen) .  Th is  in -
d ica tor  can  be  rese t  by  p ress ing  the  RESET key .  Avo id
tu rn ing  cer ta in  sys tem ind ica tors  o f f  o r  on  (Append ix  A) .
The keyboard  ind ica tor  (197)  can on ly  be  tes ted .  Th is  in -
d ica tor  does  no t  lock  or  un lock  the  kevboard .

Check point Statement (CK PT)

The CKPT s ta tement ,  wh ich  in te r rup ts  an  ACL program and
prov ides  a  reent ry  po in t ,  has  the  fo l low ing  fo rmat :

Data sel
Number

Register

Contents

Steplabel - is the number or symbolic label
ass igned to  th is  ins t ruc t ion .  The CKPT can-
not  be  a t  s tep  number  255,511,  o r  767.

CKPT -  iden t i f  ies  the  opera t ion  to  be
per f  o rmed.

Data set number - is the number of the data
se t  (w i th  a  .DATASET s ta tement )  tha t  con-
ta ins  the  execut ing  ACL program as  i t
ex is ts  a t  the  in te r rup ted  pr : in t ,  o r  r :heckpo in t .
Th is  da ta  se t  must  meet  the  requ i r r ;ments
o f  an  ob jec t  da ta  se t .

Register - is the register that contains in-
fo rmat ion  about  the  checkpo in t  d ; r ta  se t .
The reg is te r  must  conta in  the  fo l low ino
in fo rmat ion :

Register

Posit ion

' t -8

I
1 Q  1 2

1 3
t c -  I b

Contents

Data  se t  name
D r i v e  n u m b e r  ( 1  o r  2 l
Data set access method (SW or
S W E )

Restar t  po in t  (C or  E)
C h e c k p o i n t  l D  n o .  ( a n y  E B C D I C
cha racter)

Data set name - is the name of the data set
to be used to store the checkpoint records.
Th is  i s  a  requ i red  f  ie ld .

Drive number - is the number of the disk
dr ive  conta in ing  the  checkpo in t  da ta  se t .
Th is  en t ry  must  be  1  o r  2 .  Th is  i s  a  requ i red
f  i e l d .

Data set type - must be SW or SWE:.

Restart point - a C indicates the program is
to continue from the next sequenti€rl  state-
ment after completion of t fre reques;t.  Note
that for the SWE access method, the current
checkpo in t  record  does  no t  over lay  the  pre-

v ious  checkpo in t  records .  An E or  any  o ther
character other than a C indicates tfrat the
program is to be terminated and a s\rstem
close be attempted after the checkproint
(see Program Restart in Chapter 4).

Checkpoint lD - a two-character f i t : ld used to
ident i f y  the  checkpo in t .  These two charac ters
overlay the last two characters of the program

name on the  d isp lay  screen,  and can be  used
to  ident i f y  the  cur ren t  checkpo in t .

Column

I J

1 8
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The CKPT staternent saves the status of the machine at the
execution t ime of the statement. This al lows a restart from
this point in the program.

The checkpoint , lata set must not be open when the CKPT
ins t ruc t ion  is  executed .  l f  i t  i s  open,  a  9X1 er ro r  i s  pos ted .

The CKPT instrr- lct ion opens the checkpoint data set, and
closes i t  after the checkpoint is completed (see Program
Restart in Chapter 4).

lnsert Character in Euffer (ICBF)

This instruct ion generates a character of code (hexadecimal
or keyboard character) and inserts that character in a soeci_
f ic posit ion in a buffer or register. This can be used for edit-
ing  a  p r in t  l ine  ( inser t ing  s lashes  in  a  da te ,  fo r  example)  w i th
charac ters  no t  o l therw ise  ava i lab le .  The fo rmat  o f  an  ICBF
ins t ruc t ion  is :

I C B F Buller /
Register

Posi t ion Character

Generate Self-Check Number (GSCK)

Th is  ins t ruc t ion  c rea tes  a  se l f -check  numbe r  when,  fo r  ex-

ample ,  a  master  f i le  o f  cus tomer  numbers  is  c rea ted .  Th is

e l im ina tes  ca lcu la t ion  o f  a  se l f -check  numb'er .  The fo rmat

o f  a  GSCK ins t ruc t ion  is :

Column

8

Column

8

1 3

Contents

ICBF - identi f  ies the operation to be per-
formed.

Euffer/register - identif ies the number of the
buffer/register that is to receive the character.

Posit ion - indicates the posit ion within the
buf fe r  a t  wh ich  the  charac ter  shou ld  be
e nterecl.

Character - identi f ies the character of im-
nrediate data that is inserted in the buffer/
rergister.

r 8

23

c o l u m n  |  1  l e  |  1 3  l t e  1 2 3
Ent ry  lS ten /Labe l  IGSCK lReg is te r  I  I

Contents

GSCK - identif ies the oper,ation to be per-
formed.

13 Register - identi f ies the register (A-Z) con-

ta in ing  the  da ta  wh ich  is  used to  compute

the  se l f -check  number .  The se l f -check  num-

ber is computed from this data as specif ied

by  the  .SELF-CHECK cont ro l  s ta tement .  The

.SELF-CHECK cont ro l  s ta toment  a lso  spec-

i f  ies  the  p lacement  o f  the  se l f -check  number

in  the  reg is te r .

No Operation (NOP)

The NOP instruct ion reserves a program str lp/ label for later

use. The instruct ion causes no operation and does not

change any  ind ica tors  o r  reg is te rs .  The ins t ruc t ion  is  in i t ia ted

by  en ter ing  NOP in  co lumn 8  on  the  cod ing  sheet .
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Execute Program Chain (EXEC)

This inst ruct ion c loses;r l l  data sets and wai ts  for  a l l
pr in ter  operat ions to complete (system c lose) ,  then chains
di rect ly  f rom the end of  one job to t ranslat ion or
execut ion of  the next  program. The format  of  the EXEC
instruct ion is :

Column Contents

1  Step labe l ' -  i s  the  number  o r  symbol ic  labe l
ass igned to  th is  ins t ruc t ion .

8  EXFC -  i s  the  name o f  th is  ins t rucr ron .

13 Type of uxecution to be performed. An entry
o f  A  ind ica tes  tha t  the  nex t  p rogram shou ld
be t rans la ted .  An en t ry  o f  E  ind ica tes  tha t
the  nex t  p rogram shou ld  be  executed .

l f  an  A is  en tered  in  co lumn 13,  th is  ins t ruc t ion  can be  pre-
ceded by  a  MOVE ins t ruc t ion ,  wh ich  moves the  inpur
(source)  da ta  se t  name ( ,as  i t  appears  on  the  da ta  se t  labe l )
and the  ou tpu t  (ob jec t )  da ta  se t  name in to  bu f fe r  2 .  (See
Chapter  4  fo r  in fo rmat ion  about  the  Trans la to r  fea ture . )
Th is  in fo rmat ion  can a lso  be  read f  rom a  da ta  se t  s to red  in
bu l te r  2 .  The EXEC ins t ruc t ion  then reads  th is  da ta  f  rom
the d isp lay  screen and in  i t ia tes  t rans la t ion .

l f  an  E is  en tered  in  co lumn 13,  th is  ins t ruc t ion  can be  pre-
ceded by  a  MOVE ins t ruc t ion ,  wh ich  moves the  ou tpu t  (ob-
jec t )  da ta  se t  name and the  program name in to  bu f fe r  2 .
This information could also be read from a data set stored
in  bu f fe r  2 .  The EXEC ins t ruc t ion  reads  th is  da ta  f  rom the
d isp lay  screen and in i t ia r :es  execut ion  o f  the  program.  Th is
option can also be used 1:o execute label processing.

Assigning a Step Number (ORG)

You can ass ign  any  va l id  s tep  number  to  the  nex t  sequent ia l
ins t ruc t ion  by  us ing  the  ORG func t ion .  The fo rmat  o f  th is
func t ion  is :

When the ORG is  executed,  the inst ruct ion fo l lovuing the
ORG is  ass igned the step number spbci f ied in  columns 13-
15.  l f  these columns are b lank,  s tep number 000 is  ass igned.
In the object  data set ,  space created by the ORG funct ion
is  f  i l led wi th hexadecimal  FF.  The space is  considered
unused.  Because the ORG is  used,  then deleted by the
label processor, it is ignored by the translator. OllG may
not be used if the label processor step is bypassed (the
translator  wi l l  post  an inval id  inst ruct ion error) .  

' Ihe 
ORG

funct ion is  usefu l  in  moving the object  code in srorage,  or
in program overlays. Note that the step number €rntry must
be r ight- just i f ied.

Read a Card (CBDR)

The CRDR inst ruct ion reads and t ransfers data f  rom cards
in the IBM 5496 Data Remrder or  the l8M 129 Card Data
Recorder. The transferred data can be loaded into a speci-
f ied buf fer .  and then format ted.  The CRDR inst ruct ion is :

C o t u m n l t  l e  l r s  l r e  l z a
Ent ry  I  S tep /Labe l  I  CRDR lBuf fe r  I  Format  lOpera t ion

Column Contents

1 Step/label - is the number or symb'ol ic label
ass igned to  th is  ins t ruc t ion .

8 CRDR - identi f ies the operation to be per-

formed (read a card).

13 Buffer - identi f ies the buffer into rvhich

the data read from the card is to be loaded.
Th is  i s  a  requ i red  en t ry .

18  Format  -  iden t i f  ies  the  number  o f  the
format which is to control formatt ing

of the data after i t  is loaded into the
buffer. A blank defaults to data-

directed formatt ing.

28 Operation - identi f ies the sequencer of the
opera t ion .  Va l id  en t r ies  a re :

o S - specif ies that the read be started, but
no data be transferred to the work
s ta t ion .

X - specif ies that data read by the 5496
or 129 be transferred to the soecif ied
buf fe r .

B lank  -  spec i f  ies  tha t  da ta  be  read by
the 5496 or 129 and concurrently loaded
in to  the  spec i f ied  bu f fe r .



Upon execution of this instruction, data is read from cards
by the 1 29 or 5496, transferred into the specified buffer,
and then forrn .ed according to the format specif ied in
column 18. The S in column 28 allows data to be read
from the card, but not transferred unti l the entire read is
completed. Data is then transferred by use of the X entry
in column 28. The S parameter can be used in conjunction
with the lF CRD lS/NOT BSY instruction to loop on this
operation unti l cards are completely read. Because the
reading is fully overlapped with the attached printer,

this eliminates tl 're printer speed from being l imited by
reading t ime.

Punch a Card (CllDP)

This instruction lransfers data from the work station to the
IBM 129 Card Data Recorder or the IBM 5496 Data Re-
corder. The receiving machine then punches that data onto
80 or 96-column cards. The format of the CRDP instruc-
t ion is :

Column Content

Step/label - is the number or symbolic
label assigned to this instruction.

CtTDP - identif ies the operation to be per-
formed (punch a card).

Buffer - identif ies the buffer from which
derta is transferred to the 129 or 5496.
This is a required entry.

Format - identif ies the number of the for-
mat which controls formatting of data into
the buf fer  speci f  ied in  columns 13-14.

Buffer - identif ies the buffer which can
cc,ntain additional data to be transferred
to the 129 or 5496. This data is f irst
loaded into the required buffer (columns
13-14). formatted according to the format
in columns 18-20, then transferred to the
1119 or 5496. f f columns 23-24 are blank,
the buf fer  speci f ied in  columns 13-14 is
first blanked, then formatted.

COMMUNICATIONS

The 3741 Model  4 Programmable Work Stat ion has a l l  o f
the funct ions avai lable through ACL (appl icat ion contro l
language),  p lus the communicat ions fac i l i ty  current ly  avai l -
able on the 3741 Model  2.

Communicat ion capabi l i t ies of  the Model  2 and Model  4
are described in Chapter 10 of the IBM 374 1 Data Station
Reference Manual. GA21-9183. The access method facil i t ies
and macro inst ruct ions requi red to wr i te  an appl icat ion
program that defines, activates, and controk; the 3741
Models 2 and 4 are described in rhe IBM 37,10 BTAM/TCAM
Programmer's Guide, GC21-5O7 1.

Binary Synchronous Communication

The b inary synchronous communicat ions ac lapter  a l lows
the 3741 to funct ion as a point - to-point  terrn inal .  The
basic BSCA funct ion a l lows data t ransmiss ion us ing EBCDIC
direct ly  as the communicat ion l ine code.  Operat ion is
hal f -duplex over  a pr ivate l ine,  a common cerr r ier  leased
l ine,  or  a common carr ier  swi tched network,  The mode of
t ransmiss ion is  synchronous.  ser ia l -by-b i t ,  and ser ia l -by-
character.

The operator selects BSCA communicationr; from the index

and update  modes on ly .  The fo l low ing  procedure  es tab-

l i shes  a  da ta  l ink  and communica t ion  beg inr ; :

1 .  Load the  d iske t te .

2. Posit ion the diskette to the data set label or record

where  communica t ion  is  to  s ta r t .

3 .  Press  FUNCT SEL upper  and COMM,

4. Press the appropriate mode key.

5. Press DATA on the modem.

The 3741 d isconnects  f rom the  l ine  when communica t ion ,

whether  t ransmiss ion  or  recept ion ,  i s  comple te .

1 3

1 8

23

Co lumn 1 I 1
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Expanded Communications Feature

The Expanded Commurr ica t ions  fea ture  prov ides  the
fo l low ing  add i t iona l  func t ions  fo r  the  3741 Mode ls  2  and 4 . .

o  Expanded bu f fe r  (512 by tes)

o  Transmi t  se lec ted  f ie  d

o Transmit selected records

Rece ive  and inser t  cons tan ts  and b lanks

Unat tended pr in t ing  a f te r  comple t ion  o f  communica t ion

Unattended ACL prolrrarn mode after completion of
communica t ion  (Mo<le l  4  on lv )

Unat tended ACL program mode is  exp la ined here  Decause
i t  re la tes  d i rec t l y  to  the  3741 Mode l  4 .

Unattended ACL Program Mode after Communications

The in fo rmat ion  requ i red  to  t rans la te  o r  execute  an  ACL
program is  pu t  in  t rack  ( ) ,  sec tor  3  o f  d isk  1 .  When commu-
n ica t ion  is  comple te ,  th r :  in fo rmat ion  in  sec tor  3  i s  sh i f ted

one pos i t ion  to  the  le f t  , lnd  d isp layed.

D isk  1 ,  w i th  the  load parameters  p roper ly  recorded,  must

a lways  be  mounted be fore  es tab l i sh ing  the  mode.  The
object data set, containing the Model 4 program, must be
labe led  and mounted on  the  dr ive  as  spec i f ied  by  the  pa-

rameters recorded in tra,:k 0, sector 3 of the disk in drive 1.

The in fo rmat ion  requ i red  fo r  t rans la t ion  is :

The in fo r rna t ion  requ i red  fo r  execut ion  is :

Required Infornration

Ohrject data set name.

1  or  2 ,  depend ing  on  the  d isk  d r ive  the  ob-
jec t  da ta  se t  i s  mounted  on .  Def  au l t  i s  1  .

AC[^  p rogram name.

l "he  cnarac ter  E .

Posit ion

2-9

1 0

12-15

2 1a

a

o

The opera tor  can se t  up  the  unat tended ACL program

by key ing :

1 .  F U N C T  S E L , r p p e l  a n c l  C O M I \ 4

mooe

2. The charac ter  E

Th"  a i ;p ropr  ra te  mode key

Communication Mode fronr an ACL Program

Ooera tor  in tc i -ver r r , io r r  can  be  reduced fu r ther  wher r  the

Communrca t io "  L , r r rk  {RPO)  fea ture  is  ins ta l led  on  a  3741

wi th  t i ! c  E  xpa l rded Co r r r rnu  r r i ca t ions  fea tu  re .

The pr r rpose o f  the  Communica t ion  L ink  (RPO)  fea ture  is

to  se t  up  the  comr lun ica t ion  mode parameters  unc le r  con-

t ro l  o f  an  ACL program,  ra ther  than hav ing  an  opera tor  key

the  se tup  sequence r .nanua l ly .

The comrnun ica t io r r  n rode and add i t iona l  parameters  a re

entered  rn  ACL reg is te rs  A  anc l  B  by  the  program.  To t rans-

mi t  o r  rece ive  b locked records  or  to  p r in t  under  fo rmat  con-

t ro l  requ i res  tha t  p roper  masks  or  fo rmats  be  se t  u ; r  in  ACL

buf fe rs  8 ,  9 ,  and 10 .

The l inkage to  comrr r . r r r i ca t ions  beg ins  when the  CI f ,MM

ins t ruc t ion  is  encountered  in  an  ACL progq 'am.
Position

2-9

1 0

12-19

20

21
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Required Information

Source dtrta set name.

1  or  2 ,  depend ing  on  the  d isk  d r ive  the
source  da ta  se t  i s  mounted  on .  Defau l t  i s  1 .

Object derta set name.

1  or  2 ,  derpend ing  on  the  d isk  d r ive  the  ob-
jec t  da ta  se t  i s  mounted  on .  Defau l t  i s  1 .

The character A.

Entry



Register A

Register

Posit ion

1

The 3741 does  ex tended va l id i ty  check i i tg  o t  i i rp t i l  param-

eters .  The commur ica t ion  func t io r r  lakes  cor ' ! t ro l  a t  the

conc lus ion  o f  se tup  check ing  by  t rans fer t i r j l t  ! -eq is te rs  A

and B to  N4ode l  2  reg is te r :  and tne  ACI -  LL i : i te rs  B ,  i i .  lnd

1 0  t o  M o d e l  2  p r o g ' a m  l e v e l s  8 , 9 ,  a n d  A .  J f r l r r ,  c o m r n u n i '

ca t ions  takes  p lace  in  the  sanre  m. i i i i l e r  as  w i th  a  Mode i  2

w i t h  t h e  E x p a n d e d  C o m m u n r c a ( i o n s  i e i l l u r r , .

The object data set must precede the receive.l  data sets

dur ing  rece ive  mode to  avo id  overwr i t i ; ig  o f  t l re  ob jec t

clata set.

Reg is te r  B  must  conta in  the  fo l low ing  in fo rmat ion  i f  the

termina l  lD  fea ture  is  ins ta l led :

Register
Position

1 - 1 5

1 6

Data set 1

Contents

Remote  lD .

Remote lD length (hex)  even 1f  the length is
zero (no remote lD being sent) .

must  have the fo l lowing character is t ics:

.  Ooen and loaded on  d isk  d r ive  1

o  SW,  SWE,  or  SU type f i le  fo r  rece ive  (R)  and inqu i ry  ( l )

modes

.  K U ,  K R ,  o r  S R  t y p e  f i l e  f o r t r a n s m i t  ( T ,  t ] ,  P ,  D ,  J ,  K )

modes

Data  se ts  2 ,3 ,  and 4  must  be  c losed when us l  ng  the  commu-

n ica t ions  l inkage func t ion .

The mode se lec ted  de termines  whether  the  f i rs t  record  is

wr i t ten  to  d isk  o r  t ransmi t ted .

The f i rs t  record  is  wr i t ten  to  d isk  in  rece ive  rnode as

fo  l lows:

.  A t  the  EOD address  i f  da ta  se t  1  i s  an  SWI= type f i le .

o  A t  the  da ta  se t  1  d isk  address  p lus  one i f  da ta  se t  1  i s  an

SU or  SW type f i le .  l f  no  ac t iv i t y  was  genera ted  aga ins t

the  f i le ,  the  f i rs t  record  is  wr i t ten  a t  the  BOE address .

When a read or write instruct ion is executed before the

COMM ins t ruc t ion ,  the  rece ived records  must  have the  same

record  length  as  the  ex is t ing  records  in  the  f  i l e '  The f  i r s t

record  is  t ransmi t ted  in  t ransmi t  mode as  fo l lows:

o  Nu l l  record  (STX ETX)  i f  da ta  se t  1  i s  a  nu l l  da ta  se t

( B O E  =  E O D ) .

o BOE record i f  no activi ty was generated against data

s e t  1 .

.  Record at the data set 1 disk address.

must  conta in  the  fo l lowrng r i t f c l r rna t icn :

Conl:ents

The charac ter  M,  i f  the  ca l l  i s  p laced a t  the

374 ' l  .  Any  o ther  charac ter  de tau l rs  to  au to-

ansv l /e r  mode.  (Th is  pos i t ion  is  ! ro t  used on

nonr ;w i tched l ines . )

The charac ter  P ,  i f  upon cornp le t io r r  o f

communica t ions ,  the ' f i r s t  <Ja ta  se t  recc tved

is  to  be  pr in ted .  The charac t r : r  F - ,  i f  upon

comple t ion  o f  cornmunica t r ( )ns .  an  ACL

proeLram is  to  be  loaded and execut r :d .  Any

oth€r  charac ter  caL lses  the  3741 to  go  to

com rnu rr i  cat i  ons co m plete rr. .r-rde ( u po ir  the

co nt p I  et i  o n of co rn m u n i  cat: t-- ns ) '  e r l  ur i  r  i  rr  g

RES;ET to  re tu rn  to  i r rc iex  (X)  rnode.

The communica t ions  mode c l ,a iac te r  (T ,  J ,

P ,  B ,  B ,  K ,  o r  D ) .

4  For rna t  numbers  2  th ro t rgh  9 .  Th is  pos i t ion

is  usred  on ly  i f  pos i t ion  2  conta ins  a  P  and

b u f l ' e r  1 0 ,  p o s i t i o n  1  c o n t a i n s  X ' 7 A ' ( : ) .

5  l f  a  read or  a  wr i tc  to  f i le  ' l  has  been per -

fo r rned and the  charac ter  N is  coded in  th rs
pos i t ion ,  no  mul t i vo lume r r id ica tor  (con t i r r '

u a t i o n )  c h e c k  w r i l  b e  m a d e  a l d  E B S C A  w i l l

assurne tha t  the  en t i re  f i le  res ides  on  d isk  1 .

l f  a  read or  a  wr i te  has  no t  been per fo r rned

o r  i j '  a  b l a n k  i s  c o d e d  i n  t h i s  p o s i t i o n ,  t h e

mul t i vo lume ind ica tor  (con t inuat ion !  check

wi l l  be  made.

Not  used"

3

ACL  t r a r r s l a t i onCOMM
statemenl  ln

ACL program

startS
commu n icat  ion

T r a n s m i s s i o n

P r  i n t i n g

6 - 1 6
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Chapter 3. Design arnd lmplementation Considerations

CONSIDERATIONS FOR EFF IC IENT KEY ENTRY
PROGRAMS

The work stat ion coupled wi th ACL can be an ef f  ic ient
data entry tool. Howevrlr, the efficiency of the data entry
job for  the key entry  operator  is  dependent  on the program_
mer.  Paramount  in  a l l  key entry  programs is  adequate error
correct ion fac i l i t ies for  the operator .  A d iscussion and cod_
ed examples of  error  correct ion rout ines are prov ided later
in  th is  chapter .  Addi t iora l  guidel ines for  wr i t ing ef f ic ient
key entry programs are as follows.

Alpha/Numeric Fields

Because i t  is  easier  to  manual ly  sh i f t  the keyboard for
numer ic  characters than for  a lpha characters,  mixed a lpha/
numer ic  f ie lds should be def ined as A in posi t ion 23 of  the
.FIELD; unless there is  only  a very occasional  a lpha charac-
ter  in  a f ie ld,  then U in pros i t ion 23 should be useo.

Error Correction

Operators detect approximately 80 percent of their keying
errors. so immediate operator correction of previously
entered fields should be constantly provided using the T
in column 36 of  the .F lE:LD statement  (specia l  keyboard
close) .

Prompting Messages

Prompting messages issur:d to the operator should be spelled
exactly l ike the captions on the source document. prompt-
ing messages should also appear in the same sequence as
listed on the source document to facil i tate the ease of key-
ing.  ACL al lows you to reformat  the f ie lds to meet  the
requirements of the outprut record format. After f ields are
entered.  they should be rJ isp layed on l ines 2,3,  and 4 of  the
display screen, and should be separated by spaces rather
than displayed in packed diskette output record format,
which is  d i f f icu l t  to  read.

Restart

Because operators are f requent ly  in terrupted dur ing thei r
work,  the ACL program should indicate to the oporator  the
point at which processing was stopped. You should con-
s ider  us ing the checkpoint / restar t  capabi l i t ies of  ACL.  The
CKPT instruction is discussed in Chapter 2, and the pro-
gram restart procedure is discussed in Chapter 4. ()utput
data sets are automatically positioned at the interrupted
point upon restart. See .DATASET in Chapter 2. and note
the SW and SWE access methods.

Guidance Techniques

In many applications the operator keys directly f rr>m a
source document; that is, the operator performs a data
transcription function. The operator's eyes are on the doc-
umentat ion and not  fo l lowing the d isplay screen.  The ACL
provides two tools to guide the operator in this environment.

The first of these tools is the display screen flash. The flash-
ing screen is  turned on by set t ing on indicator  161 in the
ACL program. This feature is normally used when the ACL
program determines an error condition (for example, keyed
data is outside a range check). Besides flashing the screen,
this indicator locks out the keyboard and provides an audi-
tory signal (no key click), so the operator can recognize the
error even if the operator does not look at the screen.

The second tool is the buzzer. Keying throughput can be
increased by setting on indicator 162 (buzzerl to give a
ready buzz when the operator must wait for the machine
( for  example,  searching a f i le  to  val idate an account  number) .
On the other hand, if the operator should be lookirrg at the
screen for visual verif ication. then the ready buzz should
not be used (for example, searching a fi le on custotrer num-
ber for the customer name and address and wanting the
operator to visually verify that the address is correr:t).

Keying Pattern

The keying pattern of the job should be thoroughl,y studied.
lf there is a fixed-length field in a logical series of I 'ariable
length f ie lds,  an ex i t  key such as RIGHT ADJ should be re-
qui red (posi t ion 29 in  .FIELD contro l  s tatement)  l 'or  a l l  o f
the fields so the operator does not have to learn th,e excep-
t ional  f ie ld.
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Var iable- length f ie lds which are seldom f i l led should requi re
an exit key so the operator does not have to be concerned
i f  the f ie ld is  fu l l  and erroneously ex i t  the next  f ie ld.

Do not  contro l  branching in  the ACL program wi th extra
keystrokes by call ing for extraneous yes- and no-type mes-
sages rather  than contro l l ing branch key b lank f ie ld on the
(SK lP ,  R IGHT A ,DJ )ex i t  keys .

The keying pat t€, rn for  the job should have a logical  f low.
The capabi l i ty  of  the work stat ion to a l low f  ie lds to be
entered in a sequrence convenient for the operator and out-
put on the diskette or printer in a different arrangement
to meet otlrer data processing requirements should be
ut i  I  i  zed.

Function Keys

The work statiorr installation may be operated in both data
station mode (Models 1 and 2) and ACL program mode
(Models 3 and 4, t .  Thus,  the ACL programs should s imulate
the data stat ion funct ion keys ( for  example,  REC ADV).
This also provides consistency among the various ACL pro-
grams to be run by the same operator.

Key

F I E L D  B K S P

REC BKSP

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

The standard work stat ion has 4096 posit ions of pro-

grammable storage. This storage is used to accommodate

the ACL programs di lr ing execution. Figure 24 shows how

a typical ACL program appears in storage. Note that the

first 1024 posit ions of storage contain 26 g;eneral purpose

reg is te rs  (A-Z) ,  an  ind ica tor  tab le ,  and work  s ta t ion

control programming. This area of storage cannot be

altered by the ACL programmer, except for the contents

of the registers and the status of certain inrJicators.

The remain ing  3O72 pos i t ions  o f  s to rage are  d iv ided in to

128-pos i t ion  bu f fe rs  (1 -241 .  Buf fe rs  l  and2 are  permanent -

l y  ass igned to  the  d isp lay  screen.  Any  da ta  wr i t ten  to  bu f fe r

1  o r  2  i s  immedia te ly  d isp layed ( f i rs t  120 by tes)  on  the

screen.

The remain ing22buf fe rs  a re  used to  s to re :

o Data set and printer input/output buffers.

o  Tab les .

o Operator prompting messages.

o  Program ins t ruc t ions .

o  D isk  indexes  (key  indexed access  methc)d) .

a Data formats.

Buffers 3-24 are assigned by the ACL control statements,

except for the data formats, which are always loaded begin-

ning in bulfer 24. Dis( irrdexes used by t l ' re key indexed

access method can be loaded automatical l \y or assigned in

the  .DATASET cont ro l  s ta tement .  l f  the  au tomat ic  op t ion

is selected, the system locates an unused area in storage to

bu i ld  the  index .

As you code an ACL program. buffer assiglnments start with

buf fe r  3 .  The f i rs t  bu f fe rs  ass igned are  usua l ly  the  input /

outout buffers for the data sets to be accessed and for the

pr in te r ,  i f  requ i red .  Tab les  and messages c lan  be  de f ined by

us ing  the  .BU FFER cont ro l  s ta tement .  Y ,cu  cont ro l  the

po in t  where  program ins t ruc t ions  are  loaded by  ident i f y ing

the  s ta r t ing  bu f fe r  number .  Th is  must  be  an  odd-numbered

buffer and must fol low buffers assigned for data sets, the

printer, prompting messages, tables, and constants.

The 8K storage feature provides 32 addit ional buffers. for

a total of 56.

Recommended Function

Go back to the previously  entered f ie ld.

Go back to the beginning of the previous-
ly entered group of f ields. The beginning
depends on the format of the source docu-
ment and not necessarily on the record
written to the diskette (the beginning of
a l ine on the source document) .

Go to the next f ield to be entered. ln
some appl icat ions,  you may want  to in-
h ib i t  FIELD ADV i f  data was not  prev ious-
ly  entered for  the f ie ld.

Go to the next group of f ields to be enter-
ed or reviewed. The group of f ields depends
on the source document. Some applica-
tions may require that data is mandatory
in a l l  f ie lds.  Thus.  you may want  to inhib-
i t  REC ADV i f  th is  data was not  prev iously
e nte recl.

F I E L D  A D V

REC ADV

Displaying Data

Displaying data on the display screen should be thoroughly
planned so i t  is rnost convenient and readable for the opera-
tor. For example, data is often recorded on the disk in a
compact form, but the capabil i ty of the work stat ion to dis-
play this data with separations between f ields for easier read-
ing  shou ld  be  u t i l i zed .
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1 .

Translator Storage Assignments

The fo l lowing ru les are used by the t ranslator  for  p lac ing
instruct ions in  s torage.  fhey can a id you in coding or
patching a source program. (For  the ru les governing the
label processor, see Chapter 4.)

Instruct ions preceded by step numbers are placed in
storage at the posi t ion corresponding to the step num-
ber. (The actual physical location of the instruct ion
depends on the start ing buffer number of the program,
as  spec i f ied  in  co lu rmns 18-19 o f  the  .NAME cont ro l
s ta tement . )  l f  the  ind ica ted  s to rage pos i t ion  a l ready
contains an instruc:t ion, a translator error is oosted.

Ins t ruc t ions  no t  p receded by  a  s tep  number  (co lumns
1-3  b lank)  a re  p laced a t  the  nex t  ava i lab le  s to rage to -
ca t ion .  l f  the  f i rs t  ins t ruc t ion  in  the  program has  no
s tep  number ,  i t  i s  p laced a t  the  loca t ion  fo r  s tep  num-
ber  000.  Note  tha t  ins t ruc t ions  do  no t  have to  be
coded in the sourcr: program in the exact order they
appear  in  the  ob jec : t  p rogram,  un less  co lumns 1-3  are
b l a n  k .

When the  t rans la to r  has  ass igned a l l  ins t ruc t ions  to
storage locations, i t  checks to see that any unuseo
storage locations are preceded by a GOTO instruc-
t ion .  l f  any  o ther  ins t ruc t ion  is  fo l lowed by  an  un-
used s to rage loca t ion ,  a  t rans la to r  e r ro r  i s  ind ica teo .
Note  tha t  comment  records  shou ld  be  coded to  ident i -
fy  bu f fe r  and ind ica tor  usage w i th in  the  program.

Storage Requirements

To determine the storage requirements for your ACL pro-
grams, use the ACL storage estimator form shown in Figure
25.

F i x e d

2 .

3.
204

Var iab le
(under  p ro-

grammer

cont ro l  )

Figure 24.  Typical  ACL Program Structure (4K)

Ind icators
1

'255

Work  Sta t ion
Cont ro l  Programming

f f e r  - 1  D i sp lay  ( l i nes  1 ,  5 ,  6 )
-2  D i sp lay  ( l i nes  2 ,  3 ,  4 )
-3 Pr inter
-4 Pr inter
-5 Data set  (1 )
-O Data set  (2)
-7 Tables
-8 Tables

Buf {er  -9  Prompt ing  messages
-  10  Prompt ing  messages
-1 ' l  Ins t ruc t ions
- '12  Ins t ruc t ions
- 1 3  I n s t r u c t i o n s
-14  Ins t ruc t ions
- 1 5  I n s t r u c t i o n s
-1  6  |  ns t ruc t ions

Buffer  -17 Disk indexes
-18  D isk  i ndexes
-19  D isk  i ndexes
*20
-21
-22 Data formats
-23 Data formats
-24 Data formats
Read-Write Storage
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Regis te rs ,  ind ica tors ,  and work  s ta t ion

c o n t r o l  s t o r a g e  ( F I X E D )

D i s p l a y  s c r e e n  b u f f e r s  ( F I X E D )

Opera tor  p rompt ing  message*

N u m b e r o f  m e s s a g e s  (  ) x a =  (

Total nurrrber of characters

In  messages

TOTAL

Data sets

Number  o f  da ta  se ts  (

Pr i  n te r  bu f fe rs

+ (

t . x 1 2 8

128  p r i n t  pos i t i ons  (  ) x  128
132  p r i n t  pos i t i ons  (  ) x  256* *

TOTAL

Tabl es *

Number  o f  en t r ies  per

tab l  e

Ent ry  length

P lus  1

TOTAL

11o24l

(  256

( )

r (_)
( )
( )

I nst ructi ons -

N u m b e r o f  i n s t r u c t i o n s  (  ) x 4

Data formats*

Number  o f  fo rmats  p lus  1  (  )

To ta l  number  o f  f ie lds  in

formats + ( )
TOTAL (-l '  a

Index tables {key indexed access meth()d)
per  index

Tracks in data set |  + 2 1
Tracks per entry

Entry length

TOTAL

X (

( )

TOTAL  STORAGE REOUI  REMENT

* Because these parts of your progrant start in a buffer,

tha t  en t i re  bu f fe r  may be  a l loca ted  fo r  on ly  tha t  par t ,

uh less  you spec i fy  another  use  fo r  the  remain ing  bu f -

fer area.
* *  On ly  pos i t ions  1-4  are  ac tua l l y  used in  the  nex t

seouent ia l  bu f fe r .

Figure 25 (Part  1 of  21.  ACL Storage Est imator Form

Figure 25 lPart  2 o l  2) .  ACL Storage Est imator Form
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EFFICIENT USE OF W,ORK STATTON STORAGE

The following sections provide a number of programming
techniques which a l low , /ou to conserve and fu l ly  ut i l ize
storage space in the worl< station.

Using Operator Messages

A key area in conserving storage is the definit ion and use of
operator prompting mes:;ages to be displayed. lf overused,
these messages can not only slow down the operator but
significantly increase your program storage requirements.
The following are general rules for writ ing the ACL program:

o Specify M in column 28 of your .FIELD control state-
ments. when applicable.

.  Do not  use the .BUFFER contro l  s tatement  to def ine
capt ions d isplayed on l ines 2,3,  and 4 of  the screen.

o Reuse prompt ing mes:sages def ined by your .FtELD con-
trol statements, when applicable.

. Uti l ize abbreviations in your operator prompting
messages.

In many cases, it can be advantageous to retain keyed data
by moving i t  to  l ines 2,3,  and 4 of  the d isplay screen.  you
may also want to display a caption with the data. By speci_
fy ing M in column 28 of  your  .FIELD contro l  s tatements,
the prompting message arrd related data is moved to the
specific position on l ines 2, 3, and 4, after the data is keyed.
You also specify the starr:ing display position in columns
33-35 of  the .FIELD contro l  s tatement .  Do not  use the
.BUFFER contro l  s tatement  to def ine addi t ional  capt ions
to be d isplayed on l ines 21,3,  and 4.  Each .BUFFER contro l
staternent uses 128 positions of additional storage.

I t  is  possib le to use the same messages as def ined in .FIELD
statements for print, diskette write, or other display opera_
t ions.  Each prompt ing message def ined by a .FIELD state-
ment is stored contiguour;ly (followed by a 4-position con_
tro l  b lock)  in  the buf fer  speci f ied in  the .FIELD contro l
statement. lf the prompting message overflows to the over_
f low buf fer ,  an addi t ional  three bytes are used at  the end
of  the pr imarv buf fer .

Tota l  bu f fe r  space can be  u t i l i zed  by  combin ing  .F IELD
prompt ing  messag€s,  in i t ia l i zed  .BUFFER data ,  and tab le
data  in  the  same buf fe r .  .F IELD in fo rmat ion ,  hourever ,
must  s ta r t  in  the  f  i r s t  pos i t ion  o f  the  bu f fe r .  For  e rxample ,
a  bu f fe r  can  be  in i t ia l i zed  (w i th  a  .BUFFER s ta tenrent )  o r
tab le  da ta  can be  loaded to  f i l l  the  remain ing  pos i t ions  o f  a
buf fe r  con ta in ing  a  .F IELD prompt ing  message.  (S ;ee  Co l -
umns l3-14 Buffer (R) and Columns l8-19 Overflow Buffer
(O) under .FIELD in Chapter 2.)

You can load prompting messages into general regir; ters
(A-Z)  bV issu ing  a  REFM ins t ruc t ion  to  the  bu f fe r  r :on ta in -
ing  the  messages.  Once in  the  reg is te rs ,  the  messago can oe
used in  any  one o f  the  opera t ions  ment ioned.

Because the operator needs only enough informattc)n to
unders tand what  ac t ion  must  be  taken,  you can mi r r im ize
s torage requarements  by  us ing  abbrev ia t ions  in  your  opera tor
prompt ing  messages.  Th is  may,  however ,  depend on  the
ind iv idua l  opera tor  and the  complex i ty  o f  the  abbr r lv ia t ion ,
a l though the  opera tor  w i l l  p robab ly  re ly  less  on  the  prompt -
ing  messages as  exper ience is  ga ined.

Using Tables

ACL a l lows you to  search ,  read,  and wr i te  tab les  in  s to rage.
You may occas iona l l y  f  ind  tha t  too  much s to rage area  is
requ i red  to  ma in ta in  an  en t i re  tab le .  l t  i s  poss ib le ,  however ,
to  segment  a  long tab le  in to  subtab les ,  and s to re  the  seg-
ments in a diskette data set. The subtables can be retr ieved
by us ing  the  key  indexed or  re la t i ve  record  number  access
methods .  The key  indexed method assumes an  ascernd ing
sequenced table. The relat ive record number method
assumes a  tab le  w i th  no  sequence.  For  bo th  metho{ ls ,  le t  us
assume tha t  tab le  en t r ies  a re  10  pos i t ions  in  length ,  and tha t
10  en t r ies  a re  s to red  in  each 128-by te  sec tor ,  w i th  a  hexa-
dec imal  FF in  pos i t ion  121.  The hexadec imal  FF ind ica tes
the  end o f  a  tab le  to  the  work  s ta t ion .  Both  acces  methods
search  fo r  an  equa l  en t ry ,  as  spec i f ied  in  the  TBFX ns t ruc t ion .

In  F igure  26 ,  the  key  indexed access  method s ta r ts  w i th  a
read or  search  o f  the  tab le  f i le  based upon the  search  argu-
ment  conta ined in  reg is te r  B .  Note  tha t  the  key  is  spec i f ied
in  the  .DATASET s ta tement  as  s ta r t ing  in  pos i t ion  111 w i th
a  length  o f  10  pos i t ions .  The search  o f  the  f i le  i s  te rmina ted
when an equa l  key  or  a  h igher  key  is  found.  The subtab le
segment  tha t  shou ld  conta in  an  equa l  en t ry  i s  in  bu l f fe r  3 ,
the  input  bu f fe r  fo r  the  tab le  f i le .  A  tab le  search  is  then

in i t ia ted  by  the  TBFX ins t ruc t ion .  l f  no  equa l  en t ry  i s
found,  reg is te r  A  w i l l  be  zero .  Reg is te r  A  is  then te ; ted  w i th
an I  F  ins t ruc t ion ,  caus ing  a  b ranch to  an  er ro r  rou t ine  ca l led
E R R 1 .
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Figure 26. Key Indlexed Method Searching a Table of Ascending Sequence

The refative record number access method (Figure27l,
starts by init ializing the relative record number in the table
to 1. A read of the first record in the table fi le is done,
followed by a table search of those table entries contained
in the input buff,er. lf no match is found. the program
branches back to the read operation and the next record in
the table is read. When the end of the table fi le is reached
and no matching entry has been found, the ACL program
branches to an error routine called ERRl.

Note that the enrJ-of-fi le routine is specified in columns 53-
56 of the .DATA,SET statement. lf the table is in ascending
sequence, the reerding of subtables can be terminated when
a high entry is found by using the TBFN instruction and
testing indicator 163 (table high, no equal entry found).

,2 53 g 55 * 57 S S & 61 62 63 g 65 66 67 & @ 10 1t 12 73 7a 15 16 11 78 19
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Figure27, Relative Record Number Method Searching a Sequential Table

Using the Key Indexed l\ccess Method

The key indexed access tnethod minimizes the t ime required
to search data sets arranl;ed in ascending sequence by using
the  index ,  wh ich  can be  bu i l t  in  s to rage au tomat ica l l y .  The
storage required for the index may exceed avai lable storage
space, depending on the size of the data set. you can vary
the  s ize  o f  the  index  to  be  bu i l t  w i th  two en t r ies  in  the
.DATASET cont ro l  s ta t€ment .  In  co lumns 63-64 o f  the
s ta tement ,  you  can spec i fy  an  index  length  smal le r  than the
key  length  spec i f ied  in  c r> lumns 73-74 o t  the  .DATASET
statement. This reduces the size of the total index because
the  index  conta ins  the  h igh-order  pos i t io r rs  o f  the  key .  The
s ign i f  i cance o f  the  key  shou ld  no t  be  los t .  In  co lumns 6g_
69 o f  the  .DATASET cor r t ro l  s ta tement .  the  number  o f
tracks represented by eat:h index entry may be specif ied.
The more tracks represented by an index entry, the less
storage required for the l :otal index. Note, however, that
access t ime increases in prroport ion to the increase in tracks
represented. Thus, the size of the index should be deter-
mined by both the storage required and the access t ime
desi red.

Providing Operator Error Correction

Operator error correctiorr techniques may be provided in
the ACL program, althourgh the storage space required must
be a consideration. The l ;pecial keyboard close (column 36
of  the  .F IELD cont ro l  s ta tement )  and a  reg is te r  in  p lace  o f
the actual buffer and mel;sage number (columns 13 and 1g
of  the  ENTR ins t ruc t ion)  may be  spec i f ied  to  min imize  the
number of instruct ions rcquired to provide operator error
correction techniques. Figures 28 and 29 show the use of
these options. Note that 14 instruct ions are needed in
Figure 28 to provide for entered data and operator error
correction. Figlure 29 shows another method of providing
operator error correction requir ing 24 instruct ions.

70

Programming for operator error correction can be ,enhanced

by use o f  .F IELD over f low buf fe rs .  For  example ,  a  cor res-
pond ing  ENTR ins t ruc t ion  rs :

STEP/
L A B E L

6 7 a  9  l 0 t a  t 5  t 6 r a r 9 I 2 l z

a l  I  I =|r'rlr lr ? l  |  | \ l  I

Where register A contains the current message number, and
7 is  the number of  the buf fer  conta in ing the star t  o f  .FIELD
messages.  l f  the over f low buf fer  is  speci f ied in  the .FIELD
contro l  s tatement  (co lumns 18-19) ,  the buf fer  nunrber  does
not have to be incremented or range-checked. Whern cross-
ing buffer boundaries, the f irst complete message in the next
buffer has a message number one greater than the last message
in the preceding buffer.

1 1 3 4 3 5  1 6 3 7  3 a 3 9 4 0 4 1  4 2 4 3 4 4 4 5  4 6 4 7 4 a 4 9 5 0 5 1  5 2 5 3  g  5 5 $ 5 7  5 a



Remember that each instruction, regardless of type, occupies
four positions o1' storage.

Figure 28. Technique for Providing Operator Error Correction
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Figure 29. Technique for Providing Operator Error Corretion
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OPERATOR DOCUMENTATION,  TRAI  NING,  AND
TESTING

Since operating procedures for the work stat ion depend on
the  programming fo r  each app l ica t ion ,  documenta t ion  and
training for the operator for each job must be provided.
C lear  and comple te  documenta t ion  is  essent ia l  fo r  the
fo l low ing  reasons :

o Work stat ions and operators may be at remote locations
where  ass is tance f rom a  programmer  is  no t  read i l y  ava i lab le .

o The incidence of new operator training exists due to nor-
mal  opera tor  tu rnover .

Operator Documentation

To a id  the  opera tor  in  runn ing  your  job ,  a  job  run  sheet  and
step-by-step instruct ions should be provided. The job run
sheet  shou ld  inc lude:

o  Job name and number .

o  Name,  loca t ion ,  and te lephone number  o f  the  programmer .

o  Pr in te r  se tup  ins t ruc t ions  ( i f  used)  spec i fy ing  fo rm num-
ber  and descr ip t ion ,  p r in t  head ver t i ca l  a l ignment ,  spac-
ing  des i red ,  and number  o f  par ts  per  fo rm.

o Diskette data set label specif icat ions ( i f  scratch diskettes
are used). Note that data set labels should be preestab-

l ished for the operator and control led by the program.

o Instructions for starting the program, irrcluding diskettes
and respective disk drives. and the keying sequence for
starting a job. Note that there are three basic techniques
to star t  a  job depending on (1)  i f  the program ident i f ica-
tion is written on sector 8 of the index track, (2) if the
program identif ication is written on a reserved sector of
the index track. or (3) if the program irjentif ication is
keyed by the operator.

. Instructions for ending the job.

o Instructions for aborting or continuing the job in the
event of a system error.

o A summary of  specia l  keys and funct ions,  such as FIELD
BKSP,  REC BKSP,  REC ADV,  F IELD ADV.  DUP,  ANd
SEL PGM, when used to add or delete records, or for
special branching.

A sample job run sheet is shown in Figure 30.

Step-by-step instructions should be providled to supplement
prompting messages to the operator. Although the program
contains prompting messages, these messa,ges only tell the
operator the location in the job flow. Particularly for the
new operator, these prompting messages r,equire the addi-
tional interpretation provided by step-by-:;tep instructions.
Note that these instructions should include a review of the
work station error l ist and any necessary special instructions
for some of the errors.
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IBM 3741 Models 3 and 4 Job Run Sheet

I tems wi th a boxl - lare opt ional  and can be ignored unless checkedf t< l  .

Job Name Job  Number

Programmer Locati  on Te lephone

Printer Setup
Form N umber/Descr ipt ion
Single Double Space 6 Par t  Form
Pr in te r  A l ignment

Starting Program
Drive 1 Disket te

f]] Drive 2 Diskette
P rog ra m I den t if icati o n

Program I  dent i f  i ca t ion wi l l  be  d isp layed when dr ive  1  i s  readv .
l - ]  i s  wr i t ten  on  the  d iske t te .  p ress  REC BKSp_ t imes un t i l
l - ]  must  be  keyed.  Press  FUNCT SEL tower  and DELETE REC

then key  the  program ident i f i ca t ion .
Af te r  the  program ider r t i f i ca t ion  is  d isp layed,  p ress  FUNCT sEL upper  then E.

Ending the Job

i t  i s  d isp layed.

to  c lear  the  d isp lay ,

Aborting the Job

To r :on t inue a f te r  abor t ing

Summary of Special Keys and Functions

Figure 3O. Sample Job Run Sheet



Operator Training

The most eff icientt method of operator training is for the
programmer to demonstrate the program using the job run
sheet and step-by-step instruct ions for reference. During

this demonstrat ion, the operator should execute each step
whi le  the  progranr rmer  exp la ins  the  mean ing  o f  p rompt ing

messages and special keys and switches. The demonstrat ion
shou ld  inc lude opera tor  cor rec t ion  o f  e r ro rs  and unba lanced
hash totals. New operators must be shown how to key minus
(or  c red i t )  r igh t -ad ius t  f ie lds .  Note  tha t  the  dash key  inser ts
the  minus  s ign  (D zone)  in  the  un i ts  pos i t ion  o f  numer ic
f ie lds .  then per fo rms the  r igh t -ad jus t  func t ion .  Once t ra ined,
operators can instruct new operators in the use of the job

run  sheet ,  s tep-by-s tep  ins t ruc t ions ,  and work  s ta t ion
func t i  ons .

Application Debugging

When debugg ing  the  program,  use  an  opera tor  who typ ica l l y
uses the program. This tests both the program and support-
ing  documenta t io r r .  The debugg ing  a lso  a l lows the  opera tor
to  ident i f y  d i f f i cu l t  key ing  sequences  and make suggest ions
for increased eff iciencv.

Addit ional Docunrentation

The programmer  s ;hou ld  a lso  prov ide  the  opera tor  w i th :

o  A  l i s t ing  o f  the  source  program.

o  The f  i les  and da ta  se t  labe ls  fo r  each d iske t te .

Although this documentation is not always needed by the

opera tor ,  i t  cou ld  be  use fu l  to  the  IBM serv ice  personne l

i f  a  d i f f  i cu l ty  a r ises .

DATA SET ACCESS METHODS

The fo l low ing  sec t ion  is  p rov ided to  a id  in  se lec t ing  the

access  method most  su i ted  to  your  par t i cu la r  app l i ca t ion .

The format of the diskette for the work stat ion is the same
as fo r  the  da ta  s ta t ion .  The d isk  un i t  reads  and wr i tes  on

on ly  one s ide  o f  the  d iske t te .  The d iske t te  i s  d iv ided in to

an index  or  labe l  t rack  and 73  da ta  t racks .  Each t rack  is

d iv ided in to  26  sec tors .  Each sec tor  can conta in  uo  to  1  28
pos i t ions  o f  da ta .  A l l  ACL read and wr i te  opera t ions  access

one sec tor  a t  a  t ime us ing  one o f  the  fo l low ing  access  methods .

o  Sequent ia l

a  Random by  re la t i ve  record  number

.  Key  indexed

The index  or  labe l  t rack ,  t rack  0 ,  can  conta in  up  to  19

d i f fe ren t  da ta  se t  labe ls .  These da ta  se t  labe ls  a re  used to

def ine  the  da ta  se ts  conta ined on  the  d iske t te .  Data  se t

labe ls  a re  c rea ted  and mod i f ied  us ing  the  da ta  s ta t ion  func-

t ions  or  by  an  ACL program us ing  the  labe l  update  access

method.  For  de ta i led  in fo rmat ion  concern ing  the  fo rmat

o f  the  labe l  o r  index  layout ,  and the  da ta  se t  labe ls ,  see  the
IBM 3741 Data Station Reference Manual. GA21-9183.

Data  se t  access  methods  ava i lab le  w i th in  ACL are  d iscussed

in  the  fo l low ing  sec t ion .

Sequential Access Method

The sequent ia l  access  method reads  or  wr i tes  sequent ia l l y

based upon the  phys ica l  d isk  address .  one record  or  sec tor

a t  a  t ime.  Th is  same method is  used by  the  3741 Mode ls  1

and 2  Data  Sta t ion .  The sequent ia l  method:

o Writes records into a new data set.

Wr i tes  records  a t  the  end o f  an  ex is t ing  da ta  se t .

Reads records  f rom an ex is t inq  da ta  se t .

Reads and updates  records  in  an  ex is t ing  da ta  se t .

Reads and updates  records  in  an  ex is t ing  da ta  se t  and

writes new records at the end of an exist ing data set.
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To use the  sequent ia l  r r re thod,  spec i fy  an  S in  co lumn 5g o f
the  .DATASET cont ro l  s ta tement  and the  appropr ia te  op_
era t ion  in  co lumn 59 (F l  fo r  read,  W fo r  wr i te ,  o r  U fo r  up_
date) .  In  add i t ion ,  to  ex tend or  wr i te  add i t io r ra l  records  in
an ex is t ing  da ta  se t ,  en ter  SWE in  co lumns 59-60 o f  the
.DATASET s ta tement  (F igure  31  ) .  To  per fo rm the  ac tua l
read and wr i te  opera t ions ,  the  fo l low ing  ins t ruc t ions  are
useo:

The WRT ins t ruc t ion  has  th ree  operands .  The f i rs t  oper -
and in  co lumn 13 de f ines  the  f i le  o r  da ta  se t  number  to  be
a c c e s s e d ; t h e  s e c o n d .  i n  c o l u m n  1 8 ,  i d e n t i f i e s  t h e  . F O R -
MAT s ta tement  to  be  used w i th  the  opera t ion ;and the  th i rd ,
in  co lumn 23,  de f  ines  the  bu f fe r  number  f  rom wh ich  da ta
is  t rans fer red  in  o rder  to  be  wr i t ten  on  the  d isker te .

The WRTE ins t ruc t ion  can conta in  the  same operands  bu t
a lways  wr i tes  the  record  a t  the  end o f  da ta  in  the  da ta  se t
or  a t  the  cur ren t  end o f  da ta  address .

The WRTS ins t ruc t ion  can be  used to  wr i te  a  record  and
inser t  the  spec ia l  address  mark  used fo r  de le t ion  o f  a  sec tor
or  record .  l f  a  fo rmat  o r  bu f fe r  i s  spec i f ied  in  the  WRTS
ins t ruc t ion ,  the  sec tor  i s  updated  to  re f lec t  va lues  conta ined
in  the  reg is te rs  o r  the  bu f fe r .  l f  no  fo rmat  o r  bu f fe r  i s
spec i f ied ,  a  D is  p laced in  pos i t ion  1  o f  the  record  and re -
main ing  pos i t ions  2-128 are  b lanked.

To per fo rm an update  on  an  ex is t ing  recr ) rd  w i th in  a  da ta
se t ,  f i r s t  spec i fy  the  update  opera t ion  by  cod ing  a  U in
co lumn 59 o f  the  .DATASET cont ro l  s ta tement .

A  read to  the  record  to  be  updated  must  be  issued fo l lowed
by a  wr i te  to  the  same data  se t  in  o rder  to  update  se lec ted
f ie lds  o r  the  en t i re  record  (F igure  33) .

I nstruction

R E A D

W R T

WRTS

W R T E

Function

Read a data record

Write a data record

Deletr:  a data record

Add er data record at the end of a data set

READ and WRT Update  a  da ta  record

You can code two operands  w i th  the  READ ins t ruc t ions .
The f i rs t  operand in  co lumn 13 de f ines  the  f i le  numDer  to
be accessed,  and the  second operand in  co lumn 1  g  de f ines
the  fo rmat  number  to  be  used w i th  the  opera t ion  (F igure
32) .  Dur ing  the  read and wr i te  opera t ions ,  da ta  i s  moved
to  or  f rom the  input  o r  ou tpu t  bu f fe r  ass igned to  tha t  da ta
se t  in  co lumn 38 o f  the  .DATASET cont ro l  s ta tement .  Dur "
ing  a  read opera t ion ,  the  da ta  f rom the  sec tor  read is  t rans-
fe r red  to  the  ass igned bu f fe r ;  and,  i f  a  fo rmat  number  i s
spec i f ied ,  the  appropr ia te  da ta  i s  a lso  t rans fer red  to  the
genera l  purpose reg is te rs  used in  the  .FORMAT s ta tement
spec i f  ied .

Figure 31.  Sequent ia l  Access Method

C O M M E N T : ;

Figure 32.  Sequent ia l  Read Instrucr ions
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Conta ined w i th in  the  .DATASET cont ro l  s ta temenr  a re
two programmable exits which can be used to exercise pro-
gram cont ro l  whe,n  the  spec i f i c  cond i t ions  occur  dur inq
process ing  o f  a  da ta  se t :

o  De le ted  Record  -  co lumns 48-51

o Enc l  o f  F i le  - *  co lumns 53-56

These ex i ts  a re  d iscussed under  .DATASET in  Chapter  2 .

Relat ive Record l{umber Access Method

The relat ive record number access method reads and updates
records within a data set based upon the relat ive record num-
ber of the record from the start of the data set. With the
READ ins t ruc t io r r ,  you  ident i f y  the  spec i f  i c  re la t i ve  record
number r  des i red .  The sys tem then searches  to  tha t  loca t ion

illll^tffi i

STE P] '
L A E E  L

and reads that record or sector. The relat ive record number
access  method:

a  Reads records  l ron t  an  ex is t inq  da ta  se t .

o  Reads and updates  records  in  a r r  ex is t ing  da ta  se t .

To use t ire relat ive record number access method, specify
S in  co lumn 58 and R or  U in  co lumn 59 o f  the  .DATASET
control statement. These specif icat ions are the same as for
the  sequent ia l  access  method.  Thet  d i f fe rence be tween the
two methods  is  in  the  cod ing  o f  the  READ opera t ion .  A
th i rd  operand is  requ i red  fo r  the  re la t i ve  record  method.
The genera l  purpose reg is te r  (A-Z)  tha t  con ta ins  the  re la t i ve
record  number  to  be  read (F igure ,34)  must  be  ident i f ied  in
co lumn 23.  When the  READ ins t ruc t ion  is  executed ,  the
work  s ta t ion  cont ro l  p rogramming ca lcu la tes  the  phys ica l

d isk  address  o f  the  re la t i ve  record  spec i f ied .  A  d i rec t  seek
is  then issued to  tha t  record .  the  record  is  read and t rans-
fe r red  to  the  input /ou tpu t  bu f fe r  ass igned,  and the  da ta  i s
t rans fer red  to  the  appropr ia te  reg is te rs  i f  a  .FORMAT num-
ber  has  been ass igned.
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T l  l
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Figure ll3. Coding llequired for Sequential Update Access Method
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To read and update a record with relative record number
accessing, thr-' record is f irst read into the l/O buffer. The
program then modif ies r- ' i ther the l/O buffer or the content
of the register used for formatting the l/O buffer. A write
command then places the updated l/O buffer back on the
disk. Although the relative record is not referenced by the
write command, the uprJating is done to the last record
read. The content of the register containing the record
number is incremented rafter the read operation. The fol-
lowing example i l lust rates th is  procedure.

The relat ive record number and sequenti ,al access methods
are combined so that both methods can be used to access
the same data set. After the read operatron is completed,
when a  reg is te r  has  been spec i f ied  in  co lumn 23,  the  va lue
in  the  reg is te r  i s  inc remented by  the  work  s ta t ion  cont ro l
program to ref lect the next sequential record to be read.

34 35  36  37  3a  39  40  { l  42  43  44  45  4  4 t  48  4 \ t  aa  5 t  !2  5 l  v  : r  56  s7  5a  59  f i r  61  6 :  r . .1

ti

'reitA;a
] i T T T
l l l I
t i T l l

Note that register E is 5 after the read is completed, al-
though the update is to the fourth record.

COMI\4ENTS

Figure 34. lnstruction for Read with Relative Record Number
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Figure 35. Relative Record Read to a Delstod Record
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Deleted records should not be al lowed in a data set accessecl
w i th  the  re la t i ve  r record  number  access  method.  l f  de le ted  rec-
ords  are  found in  a  da ta  se t  be ing  accessed w i th  th is  method,
they  are  bypassec l  un t i l  the  f i rs t  va l id  record  is  found and
processed.  In  add i t i c r r r .  t l re  va lue  rn  the  reg is te r  spec i f ied
is incremented to ref lect the deleted records bypassed.

In  F igure  35 ,  a  read is  i ssued to  re la t i ve  record  number  50 .
Recor<J  numbers  50  and 51  are  de le ted .  Record  52  is  a
va l id  record .  A t  the  comple t ion  o f  the  read opera t ion ,
record 52 has been processed and the register has been
incrernented to 5,3.

To process the deleted records rather than let the worx
s ta t ion  cont ro l  p rogramming bypass  them,  an  ex i t  must  be
def ined in  co lumns 48-51 o f  the  .DATASET cont ro l  s ta te -
ment  and ins t ruc l . ions  must  be  prov ided in  the  ACL pro-
gram to handle thre processing of the deleted records. Note
tha t  to rmat t ing  is  no t  per fo rmed i f  the  de le ted  record  ex i t
i s  takern .

Key lndexed Access Method

1'he key indexed ,access method searches an exist ing data
se t  randomly  us ing  a  search  argument  up  to  16  pos i t ions

long.  The search  argument  can be  a  cont ro l  f ie ld  o r  a  da ta
e lement  w i th in  each record  o f  a  da ta  se t .  The key  indexed
access method re<luires that the records in the data set be
arranged in ascenrJing sequence, according to the search
argument  o r  con t ro l  f ie ld .  When us ing  the  key  indexed
access method, the work stat ion control program auto-
mat ica l l y  bu i lds  an  index  tab le  in  s to rage fo r  the  da ta  se t
to be accessed. V\lhen a search argument is specif ied by
the  ACiL  program,  a  search  is  f i r s t  made in  the  index  tab le .
The in r jex  tab le  po in ts  to  the  appropr ia te  t rack  or  t racks  in
the  da la  se t  where  the  record  shou ld  be  found.  l f  the
match ing  record  is  no t  p resent ,  a  record-no t - found cond i t ion
is  pos ted  by  se t t ing  ind ica tor  225,226,227 ,  o r  228 l to r
da ta  se t  1  ,2 ,  3 ,  o r  4 ,  respec t ive ly )  fo r  appropr ia te  ac t ion
by  the  ACL program.

The key indexed access method provides the abi l i ty to:

o  Randomly  read records  f rom an ex is t inq  da ta  se t .

o  Randomly  read records  and update  in  an  ex is t rng
data set.

To use the key indexed method, sprecify K in column 58

and R or  U in  co lumn 59 o f  the  .DATASET cont ro l  s ta te -

ment .  In  add i t ion ,  the  charac ter is t i cs  o f  the  index  to  be
bu i l t  by  the  work  s ta t ion  cont ro l  p rogram and the  s ize  and
posit ion of the key within the records of t fre data set must

be def ined. In columns 63-64 specify the size of each

index entry and in column 68-69 t l l re number of tracks
each index entry represents. Colurnns 73-74 are used to
def ine  the  length  o f  the  key  f ie ld  w i th in  the  da ta  records ,

and co lumns 78-80 de f ine  the  beg inn ing  pos i t ion  w i th in

the data record where the key is located. At the t ime the
data  se t  i s  opened dur ing  ACL program execut ion ,  the
index  tab le  i s  bu i l t  by  scann ing  the  da ta  se t  and ex t rac t ing

the appropriate keys based upon the above parameters.
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To per fo rm the  search  and read opera t ion  us ing  the  key
inde:xed methot l ,  de f  ine  a  th i rd  operand in  co lumn 23 o f
the  t tEAD opera t ion .  Co lumn 23 must  conta in  the  name
of  a  genera l  purpose reg is te r  (A-Z)  wh ich  conta ins  the
search  argument .

The conten ts  o1 ' the  reg is te r  a re  compared to  the  index  to
loca le  the  appropr ia te  t rack  or  t racks .  A  scan is  then per -
fo rmed on the  appropr ia te  t rack  or  t racks  to  loca te  the
match ing  record .  l f  the  record  is  found,  the  da ta  ts  t rans-
fe r red  to  the  input /ou tpu t  bu f fe r  ass igned;  and,  i f  a  .FOR-
MAJ-number  i s  spec i f ied ,  the  da ta  i s  moved to  the  ass ioned
regi s te rs.

Wher r  the  index  is  bu i l t  by  the  work  s ta t ion  cont ro l  p ro-
gram,  the  program automat ica l l y  loca tes  vacant  s to rage
(betrveen the last instruct ion and the data formats) for the
inde:x  tab le .  l f  there  is  no t  enough s to rage ava i lab le  to  bu i ld
the  en t i re  index ,  the  work  s ta t ion  cont ro l  p rogram bu i lds  a
par t ia l  index  and issues  a  ha l t  message to  the  opera tor  ind i -
cating that there is not enough space. The operator can re-
set the halt message and continue at a degraded perform-
ance leve l .  The work  s ta t ion  cont ro l  p rogram checks  the
sequence o f  index  en t r ies .  l f  the  index  is  found to  be  ou t
o f  sequence,  a  ha l t  i s  i ssued to  the  opera tor  ind ica t ing  tha t
the  c la ta  se t  i s  ou t  o f  sequence.  and the  job  is  te rmina ted .

The fo l low ing  parameters  in  the  .DATASET cont ro r  s ta te -
ment  de f ine  where  the  index  is  to  be  loaded in  s to raoe:

Columns lFunction

83-84

88-90

93-tl4

98  100

- [he  
bu f fe r  number  where  the  index  tab le  i s

to  s ta r t .

l i tart address within the start buffer where
l .he  index  tab le  i s  to  s ta r t .
- [he 

buffer number where the index table
is  to  end.

Pos i t ion  (p lus  one)  in  the  end bu f fe r  where
the  index  is  to  end.

These parameters  bu i ld  and load the  index  in to  spec i f i c
bu f f r - ' r s  au tomat ica l l y .  Once in  the  bu f fe r ,  the  index  can
be wr i t ten  on to  a  da ta  se t .  The au tomat ic  index  bu i ld  i s
bypassed i f  N  is  en tered  in  co lumn 60 o f  the  .DATASET
cont ro l  s ta tement .

l f  the  da ta  se t  has  no  changes or  very  few changes,  the
rndex  can be  bu i l t ,  s to red  on  a  d i : ; ke t te  da ta  se t ,  and,  load-
ed a t  p rogram execut ion .  Th is  can be  done by  de f in ing  the
data  se t  con ta in ing  the  index  en t r ies ,  read ing  the  en t r ies  in -
to  s to rage,  and mov ing  the  en t r ie i ;  to  bu f fe rs  de f  ined  in
co lumns 83-84,  88-90 ,  93-94 ,  and 98-100.  Th is  approach
to  load ing  the  index  tab le  may ta lke  less  t ime than bu i ld ing
the  index  every  t ime the  da ta  se t  i s  opened.

Index or Label Access Method

Data  se t  labe ls  fo r  a  g iven d iske t te r  a re  a lways  loca ted  in
sec tor  I  th rough 26  o f  the  index  t rack ,  t rack  00 .  The fo r -
mat  and conten t  o f  each labe l  a re  shown in  F igure  36 .  F ig -
ure  37  i l l us t ra tes  how the  da ta  se t  labe ls  a re  d isp layed on
the  d isp lay  screen to  the  work  s ta t ion  opera tor .  Labe ls
can be  c rea ted  and main ta ined by  the  work  s ta t ion  opera tor
us ing  the  s tandard  da ta  s ta t ion  func t ions .  See the  IBM
374 1 Data Station Operator's G uide, G42 1 g 1 31 . An AC L
program can a lso  be  wr i t ten  to  c rea te  and main ta in  t l re  da ta
labe ls  by  us ing  the  index  or  labe l  access  method.  Se lec t ion
of  the  method used fo r  ma in ta in ing  da ta  se t  labe ls  shou ld
cons ider  the  qua l i f i ca t ions  o f  the  opera tor .  Labe ls  1  -26

can be accessed.

To ga in  access  to  the  da ta  se t  labe ls  v ia  an  ACL program,
def ine  the  index  t rack  as  a  da ta  se t  w i th  a  .DATASET con-
t ro l  s ta tement .  S tar t ing  in  co lumrr  18 ,  de f  ine  the  name as
LABEL.  Be sure  to  spec i fy  the  record  length  as  80  in
co lumn 28.  Spec i fy  the  access  m€, thod in  co lumn 58 o f  the
.DATASET s ta tement  as  l .  No en t ry  in  co lumn 59 is  re -
qu i red .  Code an  A in  co lumn 61 1o  suppress  ex ten t  check-
ing .  Access  the  ind iv idua l  labe ls  by  ident i f y ing  the  re la t i ve
record number of the label on track 0. The relat ive record
number  i s  p laced in  the  genera l  purpose reg is te r  (A-Z)

coded in  the  th i rd  operand o f  the  READ i r rs t ruc t ion ,  co l -
umn 23.  To  update  or  mod i fy  ther  labe l ,  the  READ ins t ruc-
t ion  must  be  fo l lowed by  a  WRT ins t ruc t ion  to  the  same
f i le .  Note  tha t ,  when us ing  th is  access  method,  you shou ld
avoid creating a data set label with extents that overlap with
an ex is t ing  da ta  se t .
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Fie ld  Name Position Purpose

Header 1

Data set  name

Record length

Beginning of  extent  ( t3OE)

Exp i ra t ion  da te

Ver i fy  mark

E n d  o f  d a t a  ( E O D )

1 - 4

5

6 - 1 3

14-22

23.27

28

29-33

34

35-39

40

4 1

E n d  o f  e x t e n t  ( E O E )

Bypass data set

Accessib i l i ty

Write protect

l n te rchange type ind ic la to r  44

Mul t i vo lume ind ica tor  45

Volume sequence number

Creat ion date

Labe l  iden t i f  ie r ;  must  be  HDR 1

Reserved

Descr ip t i ve  name fo r  da ta  se t

Reserved

Log ica l  record  length

R ese rv ed

ldent i f ies  the  address  o f  the  f i rs t  sec tor  o f  the  da ta  se t .  pos i t ions  29
and 30conta in  the  t rack  number .  pos i t ion  3 l  must  be  0 ,  pos i t ions
32 and 33  conta in  the  sec tor  number .

Reserved

ldent i f ies  the  address  o f  the  las t  sec tor  reserved fo r  th is  da ta  se t .

R eserved

The IBM 3747 Data  Conver te r  and the  3741 communica t ion  fea ture
requ i re  tha t  th is  f ie ld  conta in  a  B  or  a  b lank .  l f  a  B  is  no t  p resent ,
the data set is processed. The coding al lows the user to store programs
and da ta  on  the  same d isk .  In  communica t ions  mode on the  3741
Mode ls  2  and 4 ,  a  B  in  co lumn 41 ind ica tes  tha t  the  da ta  se t  i s  to  be
bypassed dur ing  t ransmi t  mode and used dur ing  rece ive  mode.

Th is  f ie ld  must  conta in  a  b lank  in  o rder  fo r  p rocess ing  to  take  p lace .

l f  th is  f ie ld  conta ins  a  P ,  the  d isk  can be  read on ly ;  o therw ise  th is
f ie ld  must  be  b lank ,  in  wh ich  case bo th  read ing  and wr i t ing  are
permi t ted .

Must  be  b lank .  A  b lank  ind ica tes  the  da ta  se t  can  be  used fo r  da ta
i  n te rchange.

A b lank  in  th is  f  ie ld  ind ica tes  a  da ta  se t  con ta ined on  one d iske t te ;a  C
ind ica tes  a  da ta  se t  i s  con t inued on  another  d iske t te* ;  an  L  ind ica tes
the  las t  d iske t te  on  wh ich  a  cont inued da ta  se t  res ides .

Vo lume sequence number  spec i f ies  the  sequence o f  vo lunres  in  a
mul t i vo lume data  se t .  The sequence must  be  consecut ive ,  beg inn ing
wi th  01  ( to  a  max imum of  99) .  i f  used.

Can be used to record the date the data set was created. 
- l-he 

format
o f  the  c rea t ion  da te  i s  YYMMDD,  where  YY is  the  year ,  MM is  the
m o n t h ,  a n d  D D  i s  t h e  d a y .

R eserved

Can be used to  conta in  the  da te  tha t  the  da ta  se t  exp i res .  The fo rmat
o f  the  exp i ra t ion  da te  i s  YYMMDD,  where  YY is  the  year ,  MM is  the
m o n t h .  a n d  D D  i s  t h e  d a y .

Th is  f ie ld  must  conta in  a  V  or  a  b lank .  V  ind ica tes  the  da ta  se t  was
ver  i f  ied .

R eserved

ldent i f ies  the  address  o f  the  nex t  ava i lab le  sec tor .

R eserved

42

4J

46.47

48- 53

54-66

67 -72

73

74

75 -79

80
*The 

work  s ta t ion  program loader  does  no t  recogn ize  cont inued da ta  se ts  (BSC)  when load ing  the  ACL program.
The same is true for the translator source data set, and for data sets used by the ACL program. (See Mult iple Disk-
ette Data Sefs in this chapter.)

o Figure 36.  Data Set Label  Format
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Header  1

Note  t he  pos i t i ons  i n  wh i ch  t hese  f i e l ds  a re  l oca ted .

Figure 37.  Data Set Label  Fie lds on the Display Screen

B L O C K l N G  A N D  D E B L O C K I N G  O F  L O G I C A L  R E C O R D S

Al l  read and wr i t r :  opera t ions  to  d iske t te  da ta  se ts  a re  per -

fo rmed on a  sec tor  bas is .  A  READ ins t ruc t ion  a lways  t rans-
fers one sector from the diskette to the work stat ion stor-
age.  A  wr i te  ins t ruc t ion  (WRT,  WRTE,  WRTS)  a lways  t rans-
fe rs  one sec tor  to  the  d iske t te  f rom the  work  s ta t ion  s to r -
age.  l r r  some cases ,  s to r ing  more  than one log ica l  record  in
a 1 28-byte sector may be advantageous, because of f i le size
or  access  per fo rmrance.  The ACL programmer  must  per -
fo rm the  b lock ing  and deb lock ing  o f  log ica l  records  w i th in
h is  p rogram.

To ass is t  in  the  b lock ing  and deb lock ing  opera t ions ,  rwo
ins t ruc t ions  are  prov ided w i th in  the  app l ica t ion  cont ro l
language:

lnstruct ion Function

R B L K

W B L K

Read b locked record  w i th  o f fse t

Wr i te  b locked record  w i th  o f fse t

The RBLK ins t ruc t ion  re reads  a  por t ion  o f  a  b locked record
or  sec tor  a f te r  i t  has  been t rans fer red  bv  a  READ ins t ruc-

t ion  (w i thout  a  . f :ORMAT def ined f rom the  d iske t te )  in to
the  input /ou tpu t  bu f fe r  in  work  s ta t ion  s to rage.  A .FOR
MAT s ta tement  tha t  de f  ines  the  image o f  the  f  i r s t  log ica l
record  w i th in  the  sec tor  must  be  de f  ined .

Fol low the READ inst ruct ion wi t l^ r  a ser ies of  RBLK in-
structions to reread each logical record, and the appropriate
inst ruct ion to process the data.  The format  of  the RBLK
instruct ion is :

Columns

8 - 1 1

1 3

Specif icat ion

RBLK opera t ion  code

Data set input/outprut buffer defined in

.DATASET s ta tement

.  FORMAT s ta tement  number

Genera l  purpose reg is te r  (A-Z)  conta in ing
logical record offsel:

Assume tha t  there  are  th ree  log ica l  records ,  40  charac ters
long,  s to red  in  a  sec tor .  The f  i r s t  log ica l  record  bcg ins  in
pos i t ion  1  and the  las t  record  ends  in  pos i t ion  12O.  A

.FORMAT s ta tement  i s  de f ined fo r  record  1  as  shown in
F igure  38 .  Once the  sec tor  i s  read w i thout  a  .FORMAT

def ined f rom the  d iske t te  da ta  se t ,  the  RBLK ins t ruc t ion
issues  f i rs t  w i th  the  o f fse t  o f  1 ,  second w i t l r  an  o f fse t  o f  41 ,

and,  f ina l l y ,  w i th  an  o f fse t  o f  81  s to red  in  reg is te r  A .

The o f fse t  i s  a lways  equa l to  the  f i rs t  pos i t ion  in  the  log ica l

record .  Th is  same techn ique can be  used in  the  b lock ing

of  log ica l  records  us ing  the  WBLK ins t ruc t ion .  See F igure

39.

Us ing  the  RBLK and WBLK ins t ruc t ions  in  con junc t ion  w i th

the  key  indexed access  method requ i res  spec ia l  p rocess ing

techn iques  w i th  the  ACL program.  The key  indexed access

method a l lows you to  spec i fy  one key  f  ie lc l  per  sec tor .  Mu l -

t ip le  log ica l  records  w i th in  a  sec tor  mean nru l t ip le  key  f ie lds .

To hand le  mul t ip le  records ,  spec i f rT  the  key  f  ie ld  w i th in  the

las t  log ica l  record  o f  the  sec tor  in  the  .DAI -ASET cont ro l

s ta tement .  When the  READ ins t ru rc t ion  fo r  the  key  index-

ed da ta  se t  i s  i ssued,  the  sec tor  t ra r rs fe r red  to  input /ou tpu t

bu f fe r  i s  the  sec tor  conta in ing  an  equa l  key  or  t t re  nex t  h igh-

er  key .  Tes t  fo r  the  record-no t - found cond i t ion ,  ind ica tors

225-229,  depend ing  upon the  da ta  se t  number .  l f  the

appropr ia te  ind ica tor  i s  no t  on ,  th t . '  l as t  log ica l  record  in

the  sec tor  i s  equa l .  l f  the  ind ica tor  i s  on ,  re read the  o ther

log ica l  records  in  sec tor  and compare  the  key  f i c ld  o f  each

to  the  search  argument  to  f ind  the  equa l  record .

B e g i n n i n g  o f
E x t e n t  ( B O E )

Record

Length
E n d  o f  E n d
E x t e n t  ( E O E  )  D a t a

o f
( E O D )

1 8

23
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Figure 38.  Sample .FORMT\T Control  Statement

Figure 39.  Instruct ions for  Reading Blocked Records wi th Format Offset
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MULTIPLE DISKETTE DATA SETS

The work stat ion control program opens al l  data sers
def ined with a .DATASET control statement when the
operator loads an ACL program. At the conclusion of a
job ,  when an  EXIT or  EXEC ins t ruc t ion  is  executed ,  a l l
open data sets are closed and the normal end of job halt
(100) is posted for the operator. These procedures are
fol lowed by thre work stat ion control program, unless the
OPEN and CLrOZ ins t ruc t ions  are  spec i f ied  w i th in  the  ACL
program.

The OPEN anc l  CLOZ ins t ruc t ions  a l low you to  dynami_
ca l l y  open and c lose  da ta  se ts  dur ing  the  execut ion  o f  the
ACL program.  Th is  ab i l i t y  p rov ides  f lex ib i l i t y  in  c rea t ing
your  work  s ta t ion  app l ica t ion .  For  example ,  a  da ta  se t
may be  la rger  than one d iske t te .  l f  so ,  mount  one vo tume
of  the  da ta  se t , .  open,  p rocess ,  and c lose  the  vo lume.  ln
turn, the second volume can be mounted, opened, processed,
and c losed.

The OPEN ins t ruc t ion  can spec i fy :

o The data set to be opened.

o  A .FORMAT s ta tement  to  be  used to  read the  labe l .

o  A  reg is te r  o r  a  pa i r  o f  reg is te rs  conta in ing  in fo rmat ion
which  over r ides  cer ta in  parameters  w i th in  the  .DATA_
SET control statement.

The f i rs t  operand ident i f ies  the  da ta  se t  number  to  be
opened.

The second operand de f ines  a  .FORMAT s ta tement  to  be
used in  read ing  se lec ted  f ie lds  w i th in  the  da ta  se t  labe l  such
a s  t h e  B O E ,  E O D ,  o r  E O E .

The third operand overrides selected parameters within the
.DATASET statement. The parameters included are data
se t  name,  d r ive  number ,  and access  method.  (See Chapter
2  fo r  the  d iscus ;s ion  o f  OPEN and the  re la ted  parameters . )

Th is  operand makes i t  poss ib le  to  open more  than four
da ta  se ts  dur ing  an  ACL prograrn  execut ion .  A  dummy
.DATASET control statement can be defined with asterisks
fo r  the  da ta  se t  name.  Th is  spec i f  i ca t ion  ind ica tes  to  the
work stat ion control programming that the data set is to be
opened dur ing  program execut ion .  The .DATASET s ta te -
ment can be updated with the actual data set name and i ts
re la ted  a t t r ibu tes .

C U R R E N T  F I L E  D I S K  A D D R E : S S  ( C F D A )

The CFDA is  an  in te rna l  address ;  cons is t ing  o f  d isk  sec tor
and cy l inder  ( t rack)  numbers .  1 -he  programmer  w i l l  f ind  i t
use fu l ,  in  some cases ,  to  be  ab le  to  man ipu la te  th is  d isk
address .  The CFDA cannot  be  changed d i rec t l y ,  bu t  i t s
va lue  can be  a l te red  by  issu ing  r r - 'ad  or  wr i te  commands.

When the  CFDA is  changed by  the  sys tem,  i t  i s  a l te red  a f te r
a  d isk  ins t ruc t ion  ( read,  wr i te ,  fo r  example)  i s  in i t ia ted ,  bu t
be fore  any  phys ica l  d isk  execut ion  is  a t tempted.  F igure  40
summar izes  how the  work  s ta t ion  a l te rs  the  CFDA as  a
function of the data set access nrethod and as a function of
the  type  o f  d isk  ins t ruc t ion  issued.  Note  tha t :

1  .  The BOE is  the  sec tor -cy l inder  address  o f  the  f  i r s t
record in the data set.

2 .  The EOD is  the  sec tor -cy l inder  address  o f  the  f i rs t
ava i lab le  record  space a f te r  the  las t  record  in  the  da ta
set .  EOD is  cont inua l l y  updated  as  records  are  added
to  the  end o f  a  da ta  se t  (ex tend ing) .

The va lue  o f  the  CFDA is  a l te rec l  by  the  sys tem as  shown
in  F igure  40 .  The sys tem uses  the  CFDA.  p lus  the  change
shown in  F igure  40 ,  p r io r  to  a t tempt ing  the  opera t ion  shown
in  the  le f t  co lumn.
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Data Set Organization Type

(sR)
Sequential

Read

(SW)
Sequent ia l

Write

(SWE)

Sequential
Write
Extend

(SU)
Sequent ia l

Update

( K R , K R N )

Key
I ndexed
Read

( K U , K U N )
Key

I  ndexed

Update

i l l
l ndex

Update

Va lue  a f te r  f i l c '  open B O E . 1 BOE-1 EOD.1 B O E - 1 BOE 1 B O E . 1 0000

Value  char rge  dur ing
Wr i te  WRT I n v a l i d + 1 + 1 N o n e I  n v a l i d N o n e N o n e

WRT wi th re lat ive
record number I n v a  l i d I  n v a l i d I  n v a  l i d i t I n v a l i d I n v a l i d + 1

Value  change dur ing
wr i te  WRTE Inva l id I n v a l i d + 1 + 1 I n v a l i d Inva l id Inva  l id

Va lue  change dur ing
read-offset not

specif ied +1 I n v a l i d I n v a l i d + 1 + l + i + 1

Value  change
dur ing  read-o f fse t

spec i f ied V a l u e  i n

regi ste r

I n v a  l i d I n v a  l i d V a l u e  i n

regi ste r
V a l u e  i n

regi ste r
Va lue  rn
regi ste r

V a l u e  i n

regi ster

Va lue  change dur ing
r e a d  m i n u s  ( - ) - 1 Inva l id I n v a l i d 1 1 1 - 1

Va lue  change dur ing
read w i th  sequent ia l
key specif ied-match

found

Va lue  i n
register

I n v a l i d I n v a l i d V a l u e  i n

regr ste r
C F D A
placed at
matched
recoro
add ress

C D F A
placed at

matched

record

add ress

Va lue  i n
register

Same as  above bu t
match  no t  found

V a l u e  i n
regi ster

Inva  l id I n v a l i d V a l u e  i n

regi ste r

C F D A
placed at
nex t

h  igher

record

add ress

C F D A
placed at
next

h igher

recoro

address

V a l u e  i n

register

Figure 40.  Al terat ions to Current  Fi le Disk Address



PROGRAMMING H INTS

The fo l lowing seat ion conta ins a col lect ion of  h ints  for
considerat ion whren designing your  ACL program.

Control Program

A control or master program can be created to control pro-
gram execut ion sequence and select ion and to min imize the
operator interface in program or job selection. For example,
you can specify 1.hat the invoicing program automatically
follow the order entry job. Also, the execution of a specific
job may be inhib i ted unt i l  a l l  prerequis i te  jobs have been
completed. The major benefit of this approach, however,
is easier usage by the operator. Program or job selection
can then be done interactively to minimize operator con-
fusion and resulting errors. See Execute Program Chain
(EXEC) in  Chapter  2for  a d iscussion of  implement ing th is
procedure.

.Fl ELD Control Statement

When .FIELD contro l  s tatements are used,  consider  the
fo l lowino:

To share a buf fer  by us ing.FIELD statements in  the
low-numbered posi t ions (posi t ions 1-80)  and data for
constants in  the h igh-numbered posi t ions (posi t ions

81-128),  the .BUFFER contro l  s tatement  must  pre-
cede the .F lE LD statement .

The use of  chained .FIELD l i ta tements is  not  recom-
mended,  because i t  e l iminates the abi l i ty  to  ident i fy
the current  message.  This is  especia l ly  t rue when us-
ing the specia l  keyboard c lose indicator .  In  th is  case,
when the specia l  keyboard c lose opt ion is  speci f ied
(T in  column 36 of  the .FIELD corr t ro l  s tatement)
and chain ing is  a lso speci f ied.  i t  is  impossib le to
identify the current message if the special keyboard
close indicator  is  on when the ENTR inst ruct ion is
completed.

Keyboard Indicator

Indicator 197 is used to indicate the status of the key-
board.  l t  is  only  s igni f icant  when over lapped ENTR
instruct ions are used.  When i t  is  on,  ind icator  197
indicates that the keyboard is open for data entry.
This means that the program has opened the keyboard
wi th an over lapped ENTR i r rs t ruct ion {an X in column
21 )  and the operator  has not  yet  ex i ted the f ie ld.

The keyboard cannot be opened by setting on indi-
cator  197 (wi th a SON 197 inst ruct ion) .  Set t ing on
indicator 197 results in no operation. Most non-
data keys and the three switches (AUTO REC ADV,
PGM NUM SHIFT,  AUTO DUP/SKIP) are act ive
(they set their respective indicators) even though
the keyboard is not open.

Setting off indicator 197 does not close the keyboard.

I

2 .

l .

2.

3 .
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P B O G R A M M I N G  R E S T R I C T I O N S

The fo l low ing  are  genera l  res t r i c t ions  to  cons ider  wnen
des ign ing  the  ACL program.

Tables

1 .  No more  than 16  tab les  can s ta r t  in  one bu f fe r .

2. Registers l ,  R, and ,Z cannot be specif ied as the
tab le  index .

3 .  Tab le  en t r ies  a re  l in l i ted  to  16  pos i t ions .

Program Origin Buffer

The program or ig in  bu f fe r  (wh ich  ident i f  ies  where  ins t ruc-
t ions  are  to  beg in )  must  be  spec i f ied  in  the .NAME cont ro l
s ta tement  as  an  odd-numbered bu f fe r .

Sequence of ACL Source Programs

1.  The .NAME cont ro l  s ta tement  must  be  the  f i rs t  s ta te -
ment in the source data set.

2 .  T h e . D A T A S E T , . P R I N T E R , . S E L F - C H E C K ,  a n d
.REGISTER cont ro l  s ta tements  may fo l low the
.NAME s ta tement  in  any  sequence.

3 .  The remain ing  cont ro l  s ta tements .  .FORMAT,

. B U F F E R ,  a n d  . F l E L D .  c a n  f o l l o w  i n  a n y  s e q u e n c e ,
but must precede instruct ions.

4. The .END control statement must be the last state-
ment in the source data set.

D isp lay  Un i t

L i n e s  i , 5 .  a n d  6  a r e  r e f e r e n c e d  b y  r e a d i n g  o r  w r i t i n g t o

buf fe r  1 .  L ines  2 ,3 ,and 4  are  re fe renced th rough bu I fe r2 .

The f i rs t  40  pos i t ions  o f  bu f fe r  1  conta in  l ine  1  o f
the  d isp lay ,  wh ich  is  used by  the  work  s ta t ion  con-

t ro l  p rogramming.  Pos i t ions  1-8  are  used to  pos t

error messages and halts. Posit ions 9-36 are used by

the  t race  func t ions  (Chapter  4 )  dur ing  program exe-
cution. Posit ions 37-40 are used to post the ACL
program name.

The programmer should leave posit ions 49 and 50
of  bu f fe r  1  ( l ine  5 ,  pos i t ions  9  and 10)  b lank  fo r
aesthetic purposes; however, posit ion 49 can be
used i f  needed. Posit ion 50 is blanked by the work
s ta t ion  each t ime an  ENTR is  p rocessed.

Pos i t ions  51-12O o f  bu f fe r  1  conta in  p rompt ing  mes-

sages and f i l l  charac ters  tha t  d isp lay  on  l ines  5  and 6 .

Pos i t ions  121-128 o f  e i ther  bu f fe r  1  o r  2  a re  no t  d is -
p layed or  ma in ta ined by  the  work  s ta t ion  cont ro l
p rogramming.  However ,  when the  above pos i t ions

are  spec i f ied  in  co lumns 33-35 o f  the  .F IELD s ta te -
ment ,  the  da ta  i s  moved in to  pos i t ions  121-128 o t

bu f fe r  2  and pos i t ions  41-48 o f  bu f f r : r  1 .  Pos i t ions

41-48 oI buffer 1 are not cleared when buffer 2 is

clea red.

Pos i t ions  1-12O o f  bu f f  e r  2  a re  d isp layed on  l ines  2 ,

3 ,  a n d  4 .

To display al l  128 posit ions of a disk.ette record, the

f i rs t  120 pos i t ions  can be  d isp layed on  l ines  2 .3 ,  and

4,  and pos i t ions  121-128 can be  d isp layed in  pos i t ions

4148 o I  bu f fe r  1 ,  o r  on  l ine  5  o f  the  d isp lay  un i t .

The max imum a l lowab le  number  o f  pos i t ions  fo r  a
prompt ing  message and re la ted  f  i l l  charac ters  i s  68 .

Pos i t ion  8  o f  l ine  1  must  be  b lank  the  f i rs t  t ime card

l lO 1129 or  5496)  i s  ca l led .  l f  pos i t ion  8  i s  no t  b lank ,

the  er ro r  l ine  ( ind ica tor  161)  i s  tu rned on .  Th is  con-

d i t ion  on ly  app l ies  to  the  f i rs t  ca l l  to  card  l /O (sub-

sequent  ca l l s  do  no t  a f fec t  the  er ro r  l ine) .

l f  an  over f low buf fe r  i s  spec i f ied  in  co lumns 18-19

of  the  .F IELD cont ro l  s ta tement .  and i f  a  message

overf lows to that buffer, then the f irst message in

the overf low buffer is referenced as message number

2.

2.

3.

4.

5.

6.

7 .

8.

9.



Printer Operatiorrs Branching Operations

1.  A  max imum form length  o t  127 l ines  can be  spec i f ied  1 .  The Indexed GOTO prov ides  a  s tep  number  f rom
in  the  .PRINTER cont ro l  s ta tement .  0  to  767.  o r  0_ggg.

2 .  When a  132-pos i t ion  pr in t  l ine  is  spec i f ied ,  two con-  2 .  The fo l low ing  ins t ruc t ions  are  l im i ted  to  b ranch ing

5 '  The 3713 f t r in te r  a l lows fo r  suppress ion  o f  spac ing  1 .  The max imum number  o f  da ta  se ts  tha t  can  be  on l ine
dur ing  a  p r in t  opera t ion .  T ime rnus t  be  a l lowed,  how-  a t  one t ime dur ing  program execut ion  is  four .
ever ,  fo r  the  pr in t  head to  re tu rn  to  the  le f t  marg in .
Th is  i s  done au tomat ica l l y  by  the  ACL cont ro l  2 .  In  the  key  indexed method,  the  max imum s ize  fo r  a
program'  search  argument  o r  key  is  113 pos i t ions .  The key  in -

dexed access method provides for read and update
6 .  .PRINTER cont ro l  s ta tements  a re  requ i red  i f  t race  or  ooera t ions .

d u m p  t o  p r i n t e r  i s  t o  b e  u s e d .  T h e . P R I N T E R  s t a t e -
ment  shou ld  be  removed or  ver i f  i ca t ion  must  be  made
to  ensure  tha t  the  type  pr in te r  a t tached and the  In te rna l  Data  Movement
.PRINTER s ta tement  a re  in  agreement  dur ing  pro-
gram execut ion .  l f  the .PRlNTER s ta tement  i s  no t  Take care  when process ing  da ta  d i rec t l y  to  and f rom over -
cor rec t ,  e r ro rs  can resu l t .  lapped input  and ou tpu t  bu f fe rs  w i th  the  fo l low ing  ins t ruc_

i lons :

secut ive ly  numbered bu f fe rs  a re  requ i red ,  and the
first buffer must be an odd-numbered buffer.

3 .  Pos i t ions  125-132 are  no t  ma in ta ined by  the  sys tem.
l f  132 pr in t  pos i t ions  are  spec i f  ied ,  ensure  tha t  the
f i rs t  four  pos i t ions  o f  the  bu f fe r  fo l low ing  the  pr in t
bu f fe r  a re  c leared ,  as  requ i red .

4 .  Take care  in  a t tempt ing  to  p r in t  records  conta in ing
cer ta in  charac ters .  In  some cases ,  nongraph ics  p r in t
as graphic r:haracters.

Arithmetic Operations

The basic format  of  ar i thmet ic  inst ruct ions is  as fo l lows:

Rr = Rz operator  R3

1.  R1 must  a lways be a general  purpose regis ter .  R,  can

the  d iv ide  opera t ion  where  i t  can  on ly  be  a  reg is te r .
R3 can be  a  reg is te r  o r  a  s ing le  d ig i t  cons tan t .

2 .  The move immedia te  ins t ruc t ion  shown be low is
l im i ted  to  a  cons tan t  o f  p lus  o r  minus  6b53b.

with in the same 256- inst ruct ion b lock.

I F  A  =  B
I F  A > B
I F  A < B
I F D  A  =  B
I F D  A > B
I F D  A < B

Disk Access Methods

I C B F
TBWT
PUTB
STOR
ENTR (keyboard over lap)
WRT and WRTE (d isket te operat ions r rvhich are a lways

over lapped)

To ensure the integri ty of these l /O buffers. issue a WAIT
instruction before or after the l /O instruct ion or test the
l /O busy  ind ica tor (s )  be fore  issu i r rg  one o f  the  above in -

struct i  ons.

k re  a  reE is te r  o r  a  s ing le  d ig i t  cons tan t  (0 -9)  except  in  PRNT (pr in te r  over lap)

R = 16553!i

Restricted Areas

R equals general purpose registers A through Z.
Modif icat ion of storage used for ACL control can result in

3 .  In  the  muh ip ly  and d iv ide  ins t ruc t ions ,  the  R2 and inva l id  execut ion  o f  p rograms i f  IBM changes the  loca t ion

R3 reg is te rs  cannot  be  the  resu l t  reg is te r  (R1) .  o r  de f in i t ion  o f  th is  a rea .
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P R O G R A M  P E R F O R M A N C E

This section presents various techniques and procedures to
improve the  per fo rmance o f  the  ACL program.  Because the
work stat ion is an operator-oriented device, preserve this
orientat ion by assuring that the data processing performed

by the  mach i r re  i s  no t  apparent  to  the  opera tor .  In  o ther
words ,  the  opera tor  shor , r ld  no t  have to  wa i t  fo r  the  mach ine .
For  th is  reason,  the  fo l low ing  suggest ions  are  made to  im-
prove the performance of the program.

General Considerations

ACL applicatlon prograrns can perform some processing
during data entry; however, processing should be kept at
a  leve l  tha t  w i l l  no t  impact  the  da ta  en t ry  operarors
e f f i c iency .  De lay ing  and over lapp ing  process ing  s teps  to
u t i l i ze  the  t ime i t  takes  an  opera tor  to  tu rn  pages or  sk ip
to dif ferent areas on a data entry form is cal led effect ive
over lapp ing .  Combin ing  e f fec t i ve  over lapp ing  w i th  the
over lapp ing  capab i l i t ies  o f  ins t ruc t ions  ENTR,  PRNT,
WRT,  and WFITE (ac tua l  over lapp ing)  w i l l  p rov ide  the
most eff  icient programming performance, Processing may
be de layed un t i l  a  ba tch  ed i t ing  run  is  made a f te r  da ta
ent ry  i s  comple te .  Th is  comple te ly  min imizes  opera tor
de lav  t ime.

Another  method o f  improv ing  program per fo rmance is
to  re in i t ia l i ze  a  d iske t te  1 io  an  a l te rna te  sequence.  A
d iske t te  i4 i t ia l i zed  to  sequence 01  may requ i re  a  longer
progr r rn€n t ime than a  d iske t te  in i t ia l i zed  to  a t te rna te
sequence 02, CI3,. . . 13. Refer to Disk Record Sequences
in the section Disk lnitialization inthe IBM 3741 Data
Statian Reference Manual ,  G421-9183.

honnl^rtr,,l
i '

Overlapped | /O-Printer

Under  normal  opera t ion  o f  the  PRNT ins t ruc t ion ,  the

mach ine  wa i ts  un t i l  the  pr in te r  has  comple ted  i t s  ac t ion
(pr in t / re tu rn ,  sk ip  i s  a lways  over lapped)  be fore  proceed ing

to  the  nex t  ins t ruc t ion .  Th is  p revents  the  inadver ten t  mod i -

f i ca t ion  o f  the  pr in te r  bu f fe r  by  subsequent  ins t ruc t ions

before the printer uses the buffer. To improve performance,

en ter  an  X in  cc l lumrr  28  o f  the  PRNT ins t ruc t ion  to  cause

the  mach ine  to  beg in  execut ion  o f  the  nex t  ins t ruc t ion  as

soon as  the  pr in t  cyc le  has  been in i t ia ted ,  However ,  i t  then

becomes your  respons ib i l i t y  to  p reserve  the  conten ts  o f  the
pr in te r  bu f fe r  and ensure  tha t  the  pr in te r  has  comple ted

i ts  cyc le  be fore  mod i fy ing  tha t  bu f fe r .  Use the  lF  PRT

BSY to  de termine i f  the  pr in te r  i s  busy ,  o r  use  the  WAIT

ins t ruc t ion .  F igure  41  shows the  cod ing  fo r  over lapped
pr in t ing .  l f  the  pr in te r  bu f fe r  i s  no t  p ro tec ted ,  in te rmi t ten t
pr in t  p rob lems can occur ,  and no t  be  de tec ted  dur ing  t race

opera t ions .  The over lapped pr in t  ins t ruc t ion  can s ign i f i -

can t ly  improve per fo rmance,  bu t  shou ld  be  used on ly  a t te r

i t  i s  thorough ly  unders tood.  Note  tha t  over lapped pr in t ing

does no t  occur  dur ing  the  t race  opera t ions  (Chapter  4 ) .

I n  F i g u r e  4 1 ,  t h e  X  i n  c o l u m n  2 8  o f  t h e  P R N T  i n s t r u c t i o n

ind ica tes  tha t  the  fo l low ing  READ ins t ruc t ion  can be  exe-

cu ted  wh i le  the  pr in t  cyc le  i s  be ing  comple ted .  The lF

PRT BSY ins t ruc t ion  ind ica tes  tha t  the  program shou ld

loop on  th is  ins t ruc t ion  un t i l  the  pr in te r  has  comple ted  i t s

cyc le .  The conten ts  o f  bu f fe r  4  (conta in ing  da ta  se t  1  )  a re

then moved in to  bu f fe r  5  (p r in te r  ou tpu l  bu f fe r ) .

t l

h'rnir^i'rir*
t--

+

Figure 41.  Sample Coding for  Over lapped Pr int ing
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Overlapped | /O- Keyboard

L ike  the  PRNT ins t ruc t ion ,  the  normal  opera t ion  o f  the
ENTR ins t ruc t ion  is  nonover lapped.  l f  p rocess ing  can be
done be fore  the  d ie ta  f rom the  keyboard  is  ava i lab le ,  use
the  over lapped ENTR ins t ruc t ion .  By  en ter ing  X in  co lumn
23 o f  the  ENTR ins t ruc t ion ,  you  a l low the  mach ine  to  p ro-

ceed to the next srequential instruct ion as soon as the prompt-

ing  message is  d ispr layed to  the  opera tor .  Ind ica tor  197 is
set on by the ENI'R instruct ion and set off  as soon as the
las t  ENTR f ie ld  i s  ex i ted .  Ind ica tor  197 can be  tes ted  to
determine i f  the  requ i red  da ta  i s  ava i lab le  (F igure  42) .

f  n  F igure  42 , the  l (  in  co lumn 23 o f  the  ENTR ins t ruc t ion
ind ica tes  tha t  subsequent  ins t ruc t ions  can be  executed  as
soon as  the  promp, t ing  message (ENTER OUANTITY)  i s
d i s p l a y  t o  t h e  o p e r a t o r .  T h e  l F l  1 9 7  i n s t r u c t i o n  i n d i c a t e s
tha t  the  program shou ld  loop on  th is  ins t ruc t ion  un t i l  the
operator has entered required data and exited the f ield
( ind ica tor  197 o f f ) .  The lF l  200 ins t ruc t ion  ind ica tes  tha t
the  program shou ld  b ranch to  ins t ruc t ion  SP (no t  shown)
i f  the  opera tor  ex i ted  the  f ie ld  v ia  a  spec ia l  keyboard  c lose
k e y  ( F l E L D ,  B K S P ,  D U P ,  F I E L D  A D V .  R E C  B K S P .  R E C
ADV,  or  SEL PGI \ / I ) .  The spec ia l  keyboard  c lose  op t ion  is
ind ica ted  by  the  T  in  co lumn 36 o f  the  .F IELD s ta tement .

l l

Figure 42.  Sample Cioding for  Over lapped ENTR Instruct ion

Disk/Data Set Procedures

You can enter  an A in column 61 of  the .DATASET contro l
s tatement  to suppress the over lap extent  checking which is
part of the process of opening a data set. This decreases the
amount  of  t ime requi red to open a data set .  By tak ing th is
opt ion,  however,  you lose some of  the protect ion provided
by the system to ensure that  mul t ip le data set  labels do not
address the same disk space { that  is ,  the extents do not
over lap) .

Program Load of Index Table for Key lndexed Data Set

By us ing the opt ions speci f ied for  program load of  the in-
dex table in  the .DATASET contro l  s tatement .  the t ime
required to open a key indexed data set  is  s igni f icant ly  re-
duced. See Data Sef Access Methocls in Chapter 3, for a dis-
cussion of  implement ing th is  opt ion.
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Record Access

Review the ACL access n"rethods to ensure that the method
selected provides the greatest possibie advantage for a
spec i f i c  app l i ca t ion .  The 'da ta  se ts  used in  tha t  app l i ca t ion
shou ld  be  pos i t ioned to  n r in imize  d isk  seek  t imes.  To  do
th is ,  p lace  on ly  one ac t ive  da ta  se t  on  each d isk  d r ive .  l f
th is  i s  no t  p rac t ica l ,  ensure  tha t  the  most  ac t i ve  da ta  se ts
are  on  separa te  d isk  d r ives .  Ana lyze  the  expec ted  usage o f
the  da ta  se ts  to  de termine i f  spec ia l  p lacement  on  the  d isk -
e t te  p rov ides  any  benef i t s , .  For  example ,  i f  the  major i t y  o f
ac t iv i t y  on  a  g iven da ta  ser t  i s  expec ted  in  the  f i rs t  por t ion

of that data set, place i t  as t lre last data set on a diskette.
I t  shou ld  be  p laced las t  i l t  te rms o f  ex ten ts ,  no t  necessar i lV
in  te rms o f  da ta  se t  labe l r ; .  Th is  reduces  the  average t ime
required to access a dif ferent data set on the sarne diskette.

I t  i s  o f ten  poss ib le  to  im l : rove  the  per fo rmance o f  a  p rogram
by cont ro l l ing  the  over lap  o f  mach ine  and opera tor -mach ine
func t ions .  For  example ,  there  is  a  normal  de lay  in  opera tor
da ta  en t ry  wh ich  occurs  as  opera tor  a t ten t ion  sh i f  t s  f  rom
one l ine  to  the  nex t  on  a  source  document .  Th is  de lay  in -
c reases  as  the  opera tor  f i r i shes  a  document  and s ta r ts  the
next. These intervals carr be used to perform l/O functions
tha t  migh t  o therw ise  a f fe r rc t  6psr31or  th roughput .  Cer ta in
l /O func t ions  can a lso  be  over lapped (such as  ENTR,  pRNT.

and d isk  WRT)  to  min imize  the  impact  o f  d isk  record  access .
ing .  For  example ,  a l low the  opera tor  to  beg in  key ing  the
f i rs t  f ie ld  o f  the  nex t  doc :ument  be fore  wr i t ing  the  f  i r s t
record  to  the  d iske t te .  Th is  makes the  record  access  t ime
t ransparent  to  the  opera tor  and improves  program per fo rm-
ance.

Execut ion  T iming

The execut ion  t im ings  fo r  cer ta in  mach ine  opera t ions  in
the  fo l low ing  l i s t  a re  fo r  use  in  es t imat ing  program execu-
t ion  t ime.  and to  a id  in  s r - . lec t ion  o f  a l te rna t ives  fo r  reso lv ing
spec i f i c  p rob lems.  S ince  rnany  opera t ion  t imes depend on

the  da ta  be ing  man ipu la ted ,  i t  i s  no t  p rac t rca l  to  a t tempt  a
ca lcu la t ion  o f  exac t  execut ion  t imes.  However ,  ranges  are
prov ided to  a l low reasonab le  es t imates .

Operation

Shi f t  R ight
Sh i f t  R igh t  and  Round
Shi f r  Lef t
Shift Left with Sign
Add
Su btract
Mu l t i p l y
D iv ide
Equate (A = +XXX)
Replace (A=B)
LOAD
STOR
GOTO
GOTO ( indexed)
lF  (Log i ca l s )
NOP
I C B  F
E X C H
M O V E
SON

SOF F

R G O
SCE -  Register

-  Buf fer
SCN -  Register

-  Buf fer
Table Operat ions
Disk Operat ions

Execution Time (ms)

4.4
o .o

4.4
b . b

12-22
12 -22
45-148
1 0-1 30
1 1
4.8
3.6-4.8
2.4-4.8
1 . 8
2.4
2.4-6.O
2 .5
1 . 7
38.0
26.0
2 .2  (1  i nd i ca to r )
2.8 (2 indicators)
3.6 (3 indicators)
2 .1  (1  i nd i ca to r )
2.7 (2 indicators)
3.6 (3 indicators)
2 .O
1 . 6
1 . 9
1 . 6
1 q

See Figures 43-46
See Figures 43-46
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The fo l low ing  erxecut ion  t im ings  have assumed opera t ions
wi th  no  over laprped l /O or  fo rmat t ing .  T  represents  t ime
in  mi l l i seconds.

Operation Range

M V E : R  T M V E R  =  2 . 6  +  0 . 1 4 L  2 . 7 4 . 4 . 8 4
M O F : F  T M O F F  =  2 . 5  +  O . 2 L  2 . 7 - 5 . 7

L  =  Ther  va lue  in  the  length  f ie rd  o f  the  source  ins t ruc t ion  (co lumn 2g) .

Operation

G E T B  T G E T B  =  4 . 6  +  0 . 0 9 ( N _ 1 )  +  0 . 0 9 C  +  0 . 0 9 6 L
P U T B  T P U T B  =  3 . 6  +  0 . 0 9 ( N - 1 )  +  0 . 0 9 C  +  0 . 1 6 L

N =  The va lue  fo r  tab le  number  (co lumn 1g) .
C  =  T h e n u m b e r o f c h a r a c t e r s b y p a s s e d , i n c l u d i n g t a b l e s e p a r a t o r X ' F F ' , u n t i l  t h e s p e c i f i e d t a b l e i s

reached.  The va lue  is  0  fo r  tab le  1  (N=1) .
L  =  The va lue  in  the  length  f ie ld  o f  the  source  ins t ruc t ion  (co lumn 2g) .

Operation

REFM TRIEFM = e .7  +  0 .336H *  1 .83 in ,  (# )  .0 .064F +  2 .43  +o.s (D+1)mod 
2  

+  0 .e3E

W R F M  T W R F M  =  1 0 . 6  +

A = 16 .21  i f  source  co lumn 23 -  co lumn 18 is  no t  b lank .
B  =  0 . 0  i f  c o l u m n  2 3  =  c o l u m n  1 8 .
C =  5 .8  i f  co lumn 23 is  b lank .
H =  The number  o f  fo rmats  de f  ined  be fore  the  spec i f  ied  io rmat .
F  =  The to ta l  number  o f  f ie lds  de f ined in  a l l  o f  the  fo rmats  de f ined pr io r  to  the  spec i f ied  fq rmat .
D =  The number  o f  f ie lds  de f ined w i th in  the  spec i f ied  fo rmat .
E  =  The to ta l  number  o f  charac ter  pos i t ions  de f ined w i th in  the  spec i t ied  fo rmat .
in t  =  The in t  means take  the  in teger  va lue  o f .  The te rm in  wh ich  in t  appears  ass igns  an  add i t iona l  1 .g3  mi l l i seconos

for every eight formats def ined before the specif ied format. Take the next lowest integer value.
mod 2  =  The mod 2  means modu lus  2  wh ich  adds  0 .9  mi l l ion  when D is  even.

Operation

R B L K  T R E } L K  =  T R E F M  +  , 7  m i l l i s e c o n d s
WBLK TWI ]LK =  TWRFM

The t im ings  fo r  REFM wi th  da ta  d i rec ted  fo rmat t ing  (D
i n  c o l u m n  1 8 )  a n d  W R F M  w i t h  e d i t i n g  w i l l  b e  s l i g h t l y
h i g h e r  t h a n  t h e  r i m i n g s  f o r  R E F M  a n d  W R F M  w h i c h  h a v e
been de f ined.

^ f  / | . r \

3  f  
+0 .336H +  1 .83 in t  

\ ; /  
+  0 .064F +  1 .78D +  0 .e (D+1)mod 2  +0 .144E
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Refer  to  the  preced ing  l i s t  and no te  the  fo l low ing  i tems.

1"  The var ia t ion  in  the  execut ion  t imes o f  the  SON and
SOFF i r rs t ruc t ions ;  i s  caused by  the  vary ing  number
of indicators being set on or off .

2 .  The execut ion  t i rne  o f  the  WRFM ins t ruc t ion  de-
pends on the number of f ields in the referenced for-
mat ,  the  length  o f  those f ie lds ,  and whether  o r  no t  a
buf fe r  i s  spec i f ied  (F igure  43) .

3 .  The execut ion  t ime o f  the  REFM ins t ruc t ion  depends
on the number of f  ields in the referenced format, and
the  lengr th  o f  those f ie lds  (F igure  44) .

4 .  The var ia t ion  in  e> lecu t ion  t ime o f  the  lF  ( log ica ls )
is caused by left-to-r ight scan of the specif ied registers.
The instruct ion is exited as soon as the required mis-
match  or  unequa l  en t ry  i s  found.

5 .  The execut ion  t imes o f  the  tab le  opera t ions  depend
on the physical characterist ics of the table, and the
index  w i th in  the  tab le  o f  the  e lement  be ing  accessed.

TEFXiTBFN

The fo l low ing  charac ter is t i cs  o f  TBFX and TBFN ins t ruc-
t ions  have s ign i f i can t  impact  on  the  execut ion  t ime o f  these
i  ns t ruc t ions :

o  The loca t ion  o f  the  spec i f ied  e lement  in  the  tab le .  S ince
the table is searched from the low-ordered end to the
high-ordered end (f irst of f i rst buffer through last of last
bu f fe r ) ,  i t  takes  less  t ime to  f ind  an  e lement  o f  a  tab le
if  that eiement is toward the front end of the table.

o  The loca t ion  w i th in  e iach  e lement  o f  the  s ign i f i can t  char -
acters. The search argument is compared against the
ind iv idua l  e lements  o l 'a  tab le  on  a  charac ter -by-charac ter
bas is  f rom the  le f t .  The f i rs t  m ismatch  w i th in  an  e lement
causes the rnachine to start comparison on the next ele-
:ment  in  the  tab le .

The effect of this can be seen in Figure 45, where the only
dif ference between the execution t ime for table operations
on tables with dif ferent element lengths (that is. number of
characters per element) is in the potential location of the
s ign i f i can t  charac ter .  (For  example ,  i f  an  argument  o f
000123 is compared with an element of 002345, the third
charac ter  wou ld  be  the  f i rs t  s ign i f i can t  charac ter ) .

TBRD/TBWT

The execut ion  t ime o f  these ins t ruc t ions  is  a  func t ion  o f  the
length  o f  e lements  w i th in  the  tab le  and the  re la t i ve  loca t ion
( index)  o f  the  e lement  be ing  accessed.  Sample  execut ion
t imes are  shown in  F igure  46 .

Diskette Operations

The execut ion  t imes fo r  the  d isk  opera t ions  (READ,  WRT,
WRTS,  WRTE)  are  a  func t ion  o f  the  access  method o f  the
data  se t .  and the  loca t ion  o f  the  access  mechan ism o f  the
affected disk drive when the instruct ion i :s issued. The most
signif icant factor is the distance the read head (access mech-
an ism)  must  t rave l  to  the  record  be ing  accessed.  Per fo rm-
ance is  s ign i f i can t ly  impr roved i f  th is  d is tance is  min imized
by sequential accessing of data sets, and Lry separating active
data  se ts  on to  separa te  d r ives .  Sample  t im ings  fo r  d isk  read
opera t ions  are :

Read w i th  re la t i ve

record number

Read with key

Sequent ia l

.06-4.8 seconds/record

.5-6.0 seconds*/record
5 seconds/ t rack

*  
Assumes tha t  one index  en t ry  i s  ass igned fo r  each t rack .

Number  o f

F ie lds
Size of

F ie lds

Use
Buffer?

Execution

T i m e  ( m s )

'l

1

2
8
tt

4
t o

t o

8
8

Yes
Yes
Yes
Yes
Yes
N o

z o .  I

27 .6
28.8
3 1 . 8
52 .2
42 .O

Figure 43.  Execut ion Time for  WRFM Instruct ion

Number of
Fie lds

Size of

F ie lds

Execut ion

T i m e  ( m s )

1
I
8
32
o.+

128

.+

8

4
a

1

1 0 . 8
J U . O

38.4
99.0

179.4
364.8

94

Figure 44.  Execut ion Time for  REFM Instruct ion



I  ndex
Va lue

Where -  ind ica tes  loca t ion

of  f i r s t  s ign i f i can t  charac ter

The range fo r  1G-charac ter  e lemen l .s  i f  the  search  argument
is  no t  found is  37  to  180 mi l l i secor rds .

For  a  more  accura te  es t imate ,  i t  i s  necessary  to  de termine

the  average loca t ion  o f  the  f i rs t  m i : ;match  ( f i rs t  s ign i f i can t

charac ter )  dur ing  a  compare .  For  example ,  a  tab le  made up

of  the  numbers  f rom 1 ' l  01  to  1  15Cl  ( four  c l ra rac ter  e lenren ts )

wou id  have the  mismatch  on  the  th i rd  compar ison,  w i th  3 .2

as  the  average.  You can use th is  in fo rmat ion  to  es t imate  the

average execut ion  t ime fo r  a  TBFX.  ins t ruc t ion  fo r  th is  tab le

to  be  35  mi l l i seconds.

50
A E

A

35
30
25

1 5
1 0

5

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

T i m e  ( M i l l i s e c o n d s )

F igure  45 .  Execut ion  T ime Char t  fo r  TAFXiTBFN Insr ruc t rons

F igure  45  can be  used fo r  es t imat ing  execut ion  t imes o f
TBFX and TBFN ins t ruc t ions .  The char t  shows the  t imes
for  the  TBFX ins t ruc t ion  and shou ld  be  inc reased by  0 .5
mi l l i seconds fo r  l -BFN.  The on ly  o ther  d i f fe rence be tween
the  TBFX and TEIFN is  in  the  s i tua t ion  where  the  search
argum{rn t  i s  no t  in  the  tab le .  In  tha t  case,  the  TBFX execu-

t ion  t ime is  de termined by  the  s ize  o f  the  tab le ,  and the
TBFN is  de termined by  the  loca t ion ,  w i th in  the  tab le ,  o f
the  e lement  wh ich  is  h igher  in  sequence than the  search

argument  { i f  th is  e lement  ex is ts ) .

Th is  char t  i s  the  resu l t  o f  t im ings  o f  tab le  opera t ions  on

spec i f  i c  tab les .  To  use  i t  f  o r  es t imat ing  the  execut ion  t ime

for  a  l 'BFX ins t r r . rc t ion  fo r  vour  tab le ,  f i r s t  es t imate  the

average index  wh ich  the  TBFX ins t ruc t ion  w i l l  re tu rn .  Th is

g ives  the  range fo , r  your  par t i cu la r  tab le .  For  example ,  i f
your  tab le  has  5Ct  en t r ies  un i fo rmly  d is t r ibu ted ,  then the

average va lue  o f  the  index  is  25 .  From the  char t ,  th is  g ives

a range o l  22 to  98  rn i l l i seconds fo r  { ind ing  an  en t ry  in  the

tab le  i f  the  e lem€rn ts  a re  16  charac ters  each,  o r  a  range o f

22  to  37 .5  mi l l i seconds.  i f  t i re  e lements  o f  the  tab le  a re

four  charac ters  long.

lndex

Number

I nstruct i  on

Type

Character,/

E lement

Execut ion

T i m e  ( m s )

1
,l

25
25
50
50
1
1
25
25
50
50

TBWT
TBWT
TBWT
TBWT
TBWT
TBWT
T B R D
T B R D
T B R D
T B R D
T B R D
T B R D

1
1 6
I

t b

1

1 6
1
1 6
1
1 6
1
1 6

6 .3
8 .4

1 0 . 8
|  3 .^1

1 5 . 6
4 .8
6 .3
9 .3

'10.8

t 4 .  I

3{)201 0

Figure 46. Execution Time for TBWT/TaRD Instructions

The per fo rmance numbers  in  th is  sec t ion  shou ld  on ly  be

used fo r  es t imat ing  program execut ion  t imr - ' s .  Because o f

a l l  the  var iab les  invo lved,  a  10% var ia t ion  f  rom the  pro  jec -

ted  t im ings  cou ld  be  the  case.  The t im ings  presented  assume

no over lapped l /O is  in  p rocess ,  and tha t  the  mach ine  check

ind ica tor  (160)  i s  no t  on .  E i ther  o f  these cond i t ions  can

cause longer  execut ion  t imes f  o r  some ins t ruc t ions ,  bu t  the

machine check indicator increases the execution of al l  in-

struct ions bV 4%.
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Chapter 4. 3741 Operation

The 3741 Mode ls  3  and 4  Programmable  Work  Sta t ion  has
the  same data  s ta t ion  func t ions  as  the  3741 Mode ls  1  and2
Data  Sta t ion  un less  the  work  s ta t ion  is  under  cont ro l  o f  an
ACL program.  The 3741 Mode l  3  has  the  same s tandard
func t ions  and ava i lab le  fea tures  as  the  3741 Mode l  1 .  The
3741 Mode l  4  has  the  same s tandard  func t ions  ar rd  ava i lab le
fea tures  as  the  3741 Mode l  2 .  For  a  de ta i led  descr ip t ion  o f
the  3741 s tandard  moder  o f  opera t ion ,  see  the  IBM 3741
Data Station Operator 's Guide, GA21-g131. For a detai led
descr ip t ion  o f  the  3741 s tandard  func t ions  and ava i lab le
features. see the IBM 37'41 Data Station Reference Manual,
G 4 2 1 - 9 1 8 3 .

ACL programs fo r  the  work  s ta t ion  can on ly  be  loaded f rom
disk .  The t rans la to r  fea l tu re  i s  ava i lab le  to  t rans la te  AC L
source programs into object programs. To gain access to
the  t rans la to r  fea ture  or  the  ACL program execut ion  rnode,
the  work  s ta t ion  must  f i r s t  be  in  index  (X)  mode.  l t  i s  con-
ven ien t  fo r  the  opera tor  to  key  a  func t ion  se lec t  de te te
sequence in  the  index  (X)mode to  b lank  the  screen be fore
key ing  the  se tup  parameters .

The fo l low ing  sec t ions  conta in  de ta i l s  on  t rans la t ion .  execu-
t ion ,  and program debugg ing .

I N I T I A T I N G  T R A N S L A T I O N  W I T H  T H E  L A B E L
PROCESSOR

The labe l  p rocessor  d isk  ( inc luded w i th  work  s ta t ions  tha t
have the translator feature) must be used with ACL pro-
grams that have labels preceding source statements. The
label processor associates the labels with step numbers for
internal processing. Aftr- ' r  the labels have been associated
with step numbers, the label processor sends the ACL pro-
gram in to  t ra r rs la t ion .  Labe l  p rocessor  opera t ion  occurs  in
three passes made possib, le by an overlay structure. The pro-
gram code for the base p'655 and pass 1 is loaded at prograrn
load t ime. After pass 1 is complete, the object code for
pass 2 is transferred fronr disk to overlay the code used for
pass  1 .  The same is  t rue  fo r  pass  3  code,  wh ich  is  t rans{er red
from disk to overlay pass 2 code after pass 2 is complete.

Base Pass

The base pass of the laberl processor controls the executron
of the three passes of labrel processor operation. The base
pass also loads the object code for passes 2 and 3.
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Pass 1

The f i rs t  pass  o f  labe l  p rocessor  opera t io r . r  reads  the  ACL
labe l  p rocessor  input  f i l e  and genera tes  a  c ross- re fe rence
work  f i le  fo r  la te r  use  in  sor t ing  and pr in t ing  the  c ross-
re fe rence l i s t ing .  Pass  1  o f  the  labe l  p rocessor  then checks
the  four  charac ter  executab le  ins t ruc t ion  labe ls ,  and tab les
a l l  c te f ined labe ls  to r  subsequent  assoc ia t ion  o f  labe ls  w i th
s tep  numbers .

Pass 2

The second pass  o f  the  labe l  p rocessor  reads  the  ACL labe l
p rocessor  input  f  i l e  and wr i tes  the  t rans la to r  inpu t  f  i l e .
Dur ing  the  one- fo r -one t rans fer  o f  records ,  anv  ORG func-
t rons  are  wr i t ten  as  de le ted  records .  Labe l  p rocessor  pass
2 then pr in ts  the  ACL labe l  p rocessor  input  f i l e  (when the
AUTO DUP/SKIP swi tch  is  on) .  Th is  pass  o f  opera t ion
then rep laces  labe ls  w i th  cor respond ing  s tep  numbers  and
pr in ts  a l l  inva l id ,  unreso lved,  o r  dup l i ca te  labe l  e r ro r  messages

Pass 3

The th i rd  pass  o f  the  labe l  p rocessor  sor ts  the  de f ined labe ls ,
l inks  labe ls  wr th  cor respond ing  re fe rences ,  p r in ts  the  c ross-
re fe rence l i s t ing ,  and l inks  to  the  t rans la to r .

Label Processor Input Data Set

The f irst record of the ACL label processr:r input data set
must  be  a  .NAME cont ro l  s ta tement ,  and cannot  be  a  de-
feted record. The ACL label processor input data set
(source) name cannot be blank. Columns 63-70 of the
.NAME s ta tement  conta in  the  labe l  p rocessor  ou tpu t  da ta
se t  name ( t rans la to r  inpu t  da ta  se t ) .  Defau l t  i s  TRANSLAT.
C o l u m n  7 1  o f  t h e  . N A M E  s t a t e m e n t  c o n t a i n s  t h e  d r i v e  n u m -
ber  fo r  the  labe l  p rocessor  ou tpu t  da ta  se t .  Defau l t  i s  d r ive
2 .  Co lunrns  73-80 o f  the  .NAME s ta tement  conta in  the
t rans la to r  ou tpu t  da ta  se t  name (ob iec t  da ta  se t ) .  Co lumn
81 conta ins  the  dr ive  number  fo r  th is  da t i t  se t .  Defau l t  i s
dr ive  1 .  l f  co lumns 73-80 are  b lank .  the  r \CL t rans la to r  i s
no t  se lec ted  upon comple t ion  o f  the  labe l  p rocessor .



The labe l  p rocessor  d isk  conta ins  the  ob jec t  p rogram ( four  The fo l low ing  s teps  are  requ i red  when us ing  the  labe l
t racks) ,  a  tempiorary  work  da ta  se t  ( four  t racks)  ca l led  processor  d isk :
TEMPDATA,  and ou tpu t  da ta  se ts  to  be  de f ined by  the  pro-
grarnmer  (65  t racks) .  The ou tpu t  da ta  se ts  a re  a lso  input  1 .  Whi le  the  labe l  p rocessor  i s  in  opera t ion ,  the  pr in ted
for the translator. Note that two data set names are reserved output can be control led by sett ing the three
and cannot  be  used by  the  programmer .  These are  the  swi tches  to  the  fo l low ing  pos i t ions i :
TEMPDATA ( temporary  work  da ta  se t )  and SYMBOLIC
(wh ich  conta ins  the  ob jec t  code fo r  passes  2  and 3) .  Anv
at te rnp t  to  use  these da ta  se t  names may resu l t  in  an  er ro r ,  A IJTO DUP/SKIP Swi tcn
and labe l  p rocessor  resu l ts  a re  inva l id .

ON - prints source statements and cross-
The labe l  p rocessor  ass igns  f i les  in  the  lo l low ing  manner :  re fe rence (e r ro r  rnessages are  a lways

pr in ted) .  Pr in t in ,g  on ly  o r :curs  when th is
o  F i le  1  conta ins  the  ACL labe l  p rocessor  input  da ta  se t ,  sw i tch  is  on .

wh ich  is  req t r i red  th rough pass  2 .

OF F -  suppresses  pr in t ing  o f  source  s ta tements
o  F i le  2  conta i  ns  the  TEMPDATA temporary  work  f i le ,  and c ross- re fe rence.

wh ich  is  requ i red  fo r  passes  1  and 3 .  Th is  f i le  must  be
a l loca ted  four  t racks .  Th is  sw i tch  may be  se t  on  and o f f  dur ing  pr in t ing .

o Fi le 3 contains the label processor output data set, which
is required for passes 2 and 3. This data set is defined in PROG NUM SHIFT Switch
co lumns 63-70 o f  the  .NAME cont ro l  s ta tement .

ON - sLrppresses generation of cross-reference
o F i le  4  conta ins  the  SYMBOLIC data  se t ,  wh ich  is  requ i red  work  f i le .

for al l  three passes. This data set contains the object
code for passes 2 and 3. The ACL label processor config- OFF - generates cross-rerference work f i le.
urator program is used to merge the object code for the
three  passes  in to  the  SYMBOLIC data  se t .  A l l  p r in ted  Th is  sw i tch  must  be  se t  a t  the  s ta r t  o f  the  program.

head ings  and er ro r  messages are  inc luded immedia te ly
after the object code.

REC ADV Switch

A,  recommended data  se t  a l loca t ion  is  shown be low.
Th is  sw i tch  shou ld  be  o t f .  l t  has  r ro  e f fec t  on  the

.  Dr ive  1  conta ins  the  ACL labe l  p rocessor  input  da ta  se t  labe l  p rocessor ,  bu t  con t ro ls  the  t rans la to r  l i s t ing .

ar rd  the  t rans la to r  ou tpu t  da ta  se t .  These can be  on  the
same d isk  o r  on  separa te  d isks .  The ACL labe l  p rocessor  2 .  Load the  d isk  w i th  the  AC;L  program in to  d isk  d r ive

i r rpu t  da ta  se t  i s  requ i red  th rough pass  2 .  1 .  The ob jec t  p rogram may or  may no t  be  on  the  same

disk .  l f  the  ob jec t  p rograrn  is  no t  on  the  same d isk ,
o  Dr ive  2  conta ins  the  ACL labe l  p rocessor  ob jec t  code an  er ro r  code (511)  i s  d isp layed w l ren  the  labe l  p roces-

( l 'our  t racks) ,  the  temporary  work  da ta  se t  (TEMPDATA sor  i s  f in ished.  The opera tor  shou ld  then inser t  the
-  four  t racks) ,  and ou tpu t  da ta  se ts  (65  t racks) .  d isk  w i th  the  ob jec t  p rogr iam data  se t  and press  RE-

SET to  cont inue.  The labe l  p rocessor  runs  fas te r  i f

A f te ran  ACL pr rogram wi th  labe led  s ta tements  has  been the  labe l  p rocessor  input  and ou tpu t  da ta  se ts  a re  on

through the lab,el processor, i t  may be changed without go- dif ferent drives.

ing  th rough the  labe l  p rocessor  aga in .  Th is  i s  done by  chang-
ing  the  conten ts  in  the  da ta  se ts  used fo r  the  labe l  p rocessor  3 .  Load labe l  p rocessor  d isk  in to  d isk  d r ive  2 .

ou tpu t .  A f te r  the  labe l  p rocessor  ou tpu t  da ta  se t  has  been
char rged,  t rans l ,a t ion  is  in i t ia ted  the  same way as  t rans la t ion  4 .  B lank  d isp lay  screen by  press ing  FUNCT SEL lower

wi thout  us ing  the  labe l  p rocessor .  and DELETE REC.
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5. Key in the fol lowing parameters.

Columns

1 -8
9
' t  1-14

Entry

SYMBOLIC
2
LABL

6.  Press FUNCT SEL upper and E.

7. Display message terl ls the operator to key in the data,
then press RIGHT ADJ.

8. Display message tells the operator to key in the
source data set  name, then press RIGHT ADJ.

The fo l lowing in format ion wi l l  be d isplayed as the label
processor goes through its three passes.

PASS I:

r  L ine 1 conta ins ACL LABEL TRANSLATOR.

o Lines 2,3, and 4 cont.ain the first 120 characters of the
records as they are read from the input data set.

.  L |NC 5 CONIA|NS REOUEST INPUT DATA SET AND
D I S K  D R I V E  N U M B E R .

o The bot tom l ine conta ins PASS-1.

PASS 2:

. Lines 2,3, and 4 contain the first 120 characters of the
records as they are read from the input data set.

. The bottom line contains PASS-2.

PASS 3:

o Lines 2,3, and 4 contain the cross-reference listing as it
is being printed, followed by any labels which are in
erro r.

. The bottom line contains PASS-3.

Label Processor Output

Label processor printer output includes:

1.  Source l is t ing of  s tatements and ins l ruct ions.

2. Cross reference.

3. Error messages (duplicate labels, undefined and/or
inval id  labels,  and omit ted labels) .

Source Listing

The f i rs t  page of  the source l is t ing conta ins the heading
(ACL  SYMBOLIC  LABEL  PROCESSOR 3741  MODELS
3 AND 4) ,  the f i le  name, the date,  and the page number.
Comment statements and control statements are printed
beginning in  posi t ion 19,  wi th the last  18 posi t ions of  the
input record truncated. The disk address of the source in-
put record is printed in positions 1-5. The record sequence
number wi th in the input  data set  is  pr in ted in  posi t ions 8-
11 .  De f i n i t i on  reco rds  f o r  .FORMAT anc l  .BUFFER a re
pr inted in tact  beginning in  posi t ion 1.  Executable inst ruc-
t ions are pr inted beginning in  posi t ion 19,  wi th the last  1g
positions of the input record truncated. The disk address
of the source input record is printed in positions 1-5. The
record sequence number in the source data set is printed in
posi t ions 8-1 1.  The generated inst ruct ion number is  pr in ted
in posi t ions 14-16.  F igure 47 shows a sample source l is t ing
printed tor Sample Program 2-Mailing List lnquiry in Appen-
d i x  D .

Cross Reference

At the start of the cross-reference listing, the heading
CROSS-REFERENCE is  pr in ted.  The symbol ic  label  is
printed in positions 1-4. The record sequence number (where
the label  is  def ined)  is  pr in ted in  posi t ions 7-10,  fo l lowed
by the record sequence numbers of where the label is used.
lf the number of references exceeds a printed l ine, another
l ine is  s tar ted beginning under the referenced column. Con-
trol statements with label f ields are also referenced. Figure
48 shows a sample cross reference printed for the Sample
Program 2-Mailing List lnquiry in Appendix D.
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Figure 47. Source Listing for Sample Program 2
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F igure  48 .  Cross  Reference Pr in t ing  fo r  Sample  program 2

Label Processor Error Messages

o An error rrtessage is printed prior to any source records i f
m o r e  t h a n  1 5 9  ( 4 K l o r  3 1 9  ( 8 K )  l a b e l s  a r e  d e f i n e d ,  o r
more than 1584 references are made to these labels.

o  An er ro r  l i s t ing  o f  the  inva l id ,  unreso lved,  o r  dup l i ca te
labe ls  i s  p r in ted .  The er ro r  i s  l i s ted  be fore  the  s ta tement
in  e r ro r ,  o r  a t  the  beg inn ing  o f  the  er ro r  l i s t ing .

o An error message is displayed i f  the f irst record of the
ACL source program is not a .NAME control sratement.
The operator can press the RESET key to exit  the label
processor.

During pass 1 of the label processor, the printed error l ist ing
contains the record in error, fol lowed by the error message
(f ive asterisks preceding the relat ive record number of the
record  in  e r ro r ) ,  and one o f  the  fo l low ing  head ings :

. STATEMENT NIJMB,ER IN ORG STATEMENT NON.
NUMERIC -  th is  hearJ ing  ind ica tes  an  ORG ins t ruc t ion
in  e r ro r  (ORG is  ignored) .  The ins t ruc t ion  number  in  an
O R G  i s  n o n n u m e r i c .

.  NUMBER OF LABEL REFERENCES EXCEEDS SYM-
8OL TABLE SIZE - this heading indicates reference
symbol table overf low. The reference is not included in
the cr6as reference or replaced with an instruct ion num-
be r.

NUMEER OF DEFINED LABELS EXCEEDS SYMBOL
TABLE SIZE - this hr:ading indicates label table overflow.
The label  is  undef ined to the program.

INSTRUCTION NOT DEFTNED - this heading indicates
that  the label  has an i r rs t ruct ion mnemonic (PRT, for
example)  that  is  not  def  ined for  ACL.

Dur ing  pass  2 ,  the  fo l low ing  er ro rs  a re  de tec ted .  l f  the
AUTO DUP/SKIP swi tch  is  o f f ,  the  recor r l  in  e r ro r  i s  no t
pr in ted  be fore  the  er ro r  message.  Er ro rs  a re  ident i f  ied  bv
the  fo l low ing  head ings :

o  DUPLICATE LABEL *  th is  head ing  ind ica tes  a  labe l  de-
f ined more  than once in  a  p rogram.  A  I  o f  the  mul t ip le
def in i t ions  o f  the  labe l  a re  p r in ted  a f te r  the  head ing .

.  INVALID LABEL - -  th is  head ing  ind ica tes  tha t  labe ls
are  undef ined and/or  inva l id  because they  v io la te  syn tax
ru les .  A l l  such  labe ls  and the i r  re fe renr :es  a re  l i s ted  a f te r
the  head ing .

o  OMITTED OB INVALtD REFERENCES -  th is  head ing
ind ica tes  tha t  an  ins t ruc t ion  requ i r ing  a  labe l  has  a  b lank
labe l  f ie ld .

o  NUMBER OF E RRORS = NNNN -  th is  head ing  is  p r in ted
at  the  end o f  pass  2  to  ind ica te  the  to ta l  number  o f  e r ro rs
detected.

Note  tha t ,  because the  labe l  p rocessor  phase o f  t rans la t ion
is  a  p rogram,  execut ion  er ro rs  cou ld  a lso  occur  dur ing  t rans-
la t ion  (Append ix  C) .

a

1 0 0



ACL Label Processor Configurator 5. lf these checks are completed, sectors 08-26 of the
index t rack are wr i t ten wi th the fo l lowino:

In order to tailor the ACL label processor to your particular
system configuration, a disk is provided at installation time Sector O8
to record the following parameters: HDR1 TRANSLAT 128 09001 73026

09001
. Printer type

Sector 09
o Printer forms control HDR1 TEMPDATA i28 05001 08026

- Number of characters per l ine 05001
- Number of  l ines per  page
- Number of printed l ines per page Sector 10

HDR 1 SYMBOLTC 128 01001 04026
o Keyboard P 01001

- Standard 11741 or proof keyboard
- Language r3roup Secfors I l-26 (these sector$ are written deleted)

DDR1 DATAXX 128 74001 73026
The procedure below must be followed at system installa- 74OO1
t ion t ime in order  to bui ld  a label  processor  d isk.

(XX = corresponding sector  number. )
1.  Inser t  the t ranslator  d iagnost ic  d isket te in  dr ive 1.

After the index track is created, rnessages are displayed re-
2.  Inser t  a b lank d isk in  dr ive 2.  (A b lank d isk has been quest ing system conf igurat ion parameters.  These parameters

init ialized, its label has been recorded at sector 08. it are:
has extents def in ing the ent i re d isk,  i t  is  a nul l  data
set  and sectors 09-26 on the index t rack are deleted.)  o Keyboard = STANDARD (RIGHT ADJ) or  PROOF (P).

3 .  P r e s s F U N C S E L u p p e r a n d E .  A m e s s a g e i s d i s p l a y e d  .  M a c h i n e s i z e = 4 ( 4 K )  o r 8 ( 8 K )
to verify that the configurator program is loaded and
the disk in drive 2 is being checked for the following: o Keyboard language group

I  O = Uni ted States,  Uni ted Kingdom, France (Ouerty) ,

Sector  08 l ta ly ,  Germany (U.S.  graphics) .  and Japan (Engl ish

BOE = 01001 nomenclature) .
EOD= 01001  1  =  No rway
E O E = 7 3 O 2 6  2 = S w e d e n
The datta set is not write-orotected or secure. 3 = Denmark

4 = Germany (German graphics)

Sector  07 is  a VOL1 5 = Spain/Lat in  Amer ica

|  6 = Belg ium and France (Azer ty)
The buzzer also sounds, and the system waits for 7 = Portuguese
the RIGHT ADJ key to be pressed before cont inuing.  8 = Katakana

9 = Brazi l

The rernaining sectors (09-26) on the index track
do not define a data set with extents overlapping ' Printer type

those of sector 08. 1 = 3713 Printer
2  =  3717  P r i n te r

4.  l f  any of  these condi t ions are v io lated,  the data set  3 = 3715 (b id i rect ional  f loat ing margin)

label  def i r red by sector  08 is  d isp layed on l ines 2,  3,
and 4 of  the d isplay screen.  The operator  can press o Pr inter  forms contro l  (Right-adjusted,  unless overr idden

the RIGHT ADJ key to cont inue,  or  press RESET by entry  of  C) .  Entry is  a three-dig i t  r rumber wi th lead-

to go to job complet ion system code 100.  ing zeros,  i f  requi red) '
Number of  characters per  pr in ted l ine (4-128)

Number of  pr in ted l ines per  page ( t t '1271

Number of  l ines per  page ( '7-1271
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The object code from three data sets is combined into one To init iate the translator, the operator may place the disk(s)
data set  (SYMBOLIC) to a l low execut ion of  the ACL label  in  e i ther  d isk dr ive 1 or  2.  Wi th the work stat ion in  the in-
processor. Sector 26 of track 1 identif ies the level of the dex (X) mode, the operator should:
ACL label processor plus the selected system configuration
parameters. Sector 26 of track 1 is: 1. Set the AUTO R€C ADV switch on to print the

translator input data set.
Position Description

2.  Blank the d isplay screen by pressing FUNCT SEL
1-8 Revis ion date-MM-DD-YY (where MM = month.  lower and DELETE REC.

DD = day,  and YY = year)
I Printer type 3. Key in the following parameters.
10-12 Maximum number of characters per l ine minus

one Columns Entry
13-15 Maximum number of  pr in ted l ines per  page
16-18 Maximum number of  l ines per  page 1-8 Source data set  name. ( l f  the operator
19 0 ,= Standard keyboard keys the wrong data set name. the
20-21 Keyboard language group translator must be aborted and the job
22 Machine s ize (4 or  8K) restar ted.)
23-128 Blank-Reserved g 1 or 2 depending on the disk drive the

After the ACL label processor disk is built, a message is dis- source fi le is mounted on'

played requesting one of two responses. RIGHT ADJ ends Default is disk drive 1.
the iob normally (100 is posted on the display), or D
creates a rink to program execution, which invokes the ACL 

11-18 object data set name'

label  processor .  19 1 or  2 depending on the d isk dr ive the
object f i le is mounted on.

Defaul t  is  d isk dr ive 1.
INITIATING TRANSLATI ON WITHOUT LABEL
PROCESSOR Note: The source or object data set name may be

lef t  b lank when in i t ia t ing t ranslat ion"  but  both can-
The translator feature converts program source statements not be blank. The first data set, on the disk, with a
into obiect code. Object programs must be contained in blank name is then used for the data set. lf both
data sets with a logical record length of 128 characters; source and object data set names are left blank, an
source programs must be in data sets with a record length error code (10) is posted on the display. This error
of 80 characters or more. The object data set must be at code indicates that the source and object data sets
least two tracks long and start on a track boundary. The are the same data set. The operator must press
source and object data sets may be on either the same or ALPHA and NUM SHIFT with RESET to go to index
separate d isks.  {X}  mode in th is  s i tuat ion.

4.  Press FUNCT SEL upper and A to in i t ia te t ranslat ion.
The object f i le is checked for a duplicate program
name as specified in the .NAME control statement. lf
a duplicate name is found, a warning message (19) is
displayed. To write the new program over the old
object program, press RESET. lf the new object pro-
gram is not to replace the old object program, press
ALPHA and NUM SHIFT wi th RESET to return to
index (X)  mode.



PROGRAM EXECUTION

To execute an ACL object program the operator may place
the d isk in  e i ther  d isk dr ive 1 or  2.  Wi th the work stat ion in
the index (X)  mode the operator  should:

1.  Blank the d isplay screen by pressing FUNCT SE L
lower and DELETE REC.

2. Key in the following parameters.

Column Entry

1-8 Object code data set name

9 1  or  2  depend ing  on  wh ich  dr ive  conta ins
the  d isk

Defaul t  is  d isk dr ive 1

11-14 The program name as i t  appears in  the
.NAME control statement of the program

3. Press FUNCT SEL upper and E to in i t ia te execut ion
of the ACL program.

After the prograrn has been completed, a job completion-
system code (100) is displayed. The operator must then
press RESET to place the 3741 in index (X) mode.

Communications

See Communications in Chapter 2.
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P R O G R A M  D E B U G G I N G

To a id  p rogranr  debugg ing ,  se lec t  f rom the  fo l low ing  pro-
gram t race  capab i l i t ies  :

.  Step trace

. Register trace

r Step and register trace

o Step stop

o S ing le  s tep  t race

Note that using traces causes the printer to revert to non-
over lao  mode.

Step Trace

Step trace provides the abi l i ty to fol low the f low of the pro-
gram wh i le  i t  i s  be ing  exer :u ted .  Th is  i s  accompl ished by
d isp lay ing  to  the  programmer  the  s tep  number  every  t ime
the  sequence o f  execut ion  is  a l te red  f rom sequent ia l .

A f te r  the  execut ion  o f  a  GOTO,  RGO or  any  lF  ins t ruc t ion

that takes the nonsequential path, or any special exits taken
from l/O control operations, the step number of the instruc-

t ion  where  cont ro l  i s  to  be  t rans fer red  is  d isp layed.  Then,
after display is completed, the step number that has iust
been displayed is executed.

Register Trace

Reg is te r  t race  prov ides  the  capab i l i t y  to  d isp lay  the  conten ts
of a register each t ime a step that changes a register (except

for l /O type steps and GS;CK) is executed.

The register trace outputs the contents of the changed regi-

s te r  fo l low ing  execut ion  < l f  :  Add,  subt rac t ,  mu l t ip ly ,  d iv ide .
immedia te ,  sh i f t  r igh t ,  sh i f t  le f t ,  TBRD,  GETB,  LOAD,

ENTR ( to  a  reg is te r ) ,  MVER,  ZONE,  and MOFF.  The re -

sult  register is displayed after execution of the step is com-
pleted, and before the ne;xt sequential step is started.

Step Stop

Step stop provides a means to stop at a specif ied step num-

ber  o r  ins t ruc t ion .  A f te r  in i t ia t ing  the  s tep  s top ,  a  +  i s  d is -

p layed in  pos i t ion  10  o f  l ine  1  o f  the  d isp lay  screen fo l lowed

by the step number and the program executes unti l  this step

number  i s  reached.  When the  spec i f ied  s tep  number  i s

reached the + changes to a - and program execution stops

before that instruct ion is executed. To continue, press

N U M  S H I F T  a n d  R E S E T .

Single Step Trace

Single step trace provides the capabil i ty to step through
the  program one s tep  a t  a  t ime.  Th is  t race  is  used in
conjunction with the step and register trace to monitor
the  mach ine  wh i le  i t  s teps  th rough the  program.  Output
must  be  to  the  d isp lay .  S ing le  s tep  t race  to  the  d isp lay
requ i res  the  NUM SHIFT and RESET keys  to  execute
the  nex t  ins t ruc t ion .

Trace Output

The step, register, step and register. or single step trace can

be ou tpu t  to  the  d isp lay  or  the  pr in te r .  A  .PRINTER s ta te -

ment is required to output the trace to the printer. Step

s top  is  ou tpu t  to  the  d isp lay  as  descr ibed prev ious ly .

The ou tpu t  f  rom t race  is  d isp layed on  the  screen beg inn ing

in  pos i t ion  10  o f  l ine  1 .  l f  the  ou tpu t  i s  to  the  d isp lay  on ly ,

execut ion  is  ha l ted  un t i l  the  NUM SH IFT and RESET keys

are pressed. Pressing any other key advances the step and

a lso  per fo rms the  func t ion  o f  the  key .  l f  the  ou tpu t  i s  to

the  pr in te r ,  execut ion  is  ha l ted  un t i l  a l l  the  charac ters  a re
pr in ted .  Execut ion  is  then resumed automat ica l l y .

The output forms of the step trace and register trace are:

o  S n n n

a Rnnn aaaaaaaaaaaaaaaa

o  R n n n

The S indicates a step trace, and nnn indicates the next step

number to be executed. The R indicates that the output is

a register trace, the nnn is the associated step number, and

the a's are the contents of the register being traced. Rnnn

is output in single step mode for steps not included in regi-

ster trace.
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Selecting Trace

The t race  can be  tu rned on  or  o f f  f rom the  keyboard  any
t ime dur ing  program execut ion .  l t  cannot  be  s ta r ted  un t i l
a f te r  the  prograrn  is  loaded.  No change is  requ i red  in  the
source  program or  t rans la t ion  to  ac t iva te  the  t race ,  except
a  .PRINTE R s ta tement  i s  requ i red  to  ou tpu t  the  t race  to
the printer (see P,rinter Operations under Programming

Restr ict ions in Chapter 3).

To Turn On Tracet:

1 .  l l o l d  d o w n  A L P H A  a n d  N U M  S H I F T  a n d  p r e s s

FUNCT SE L  lower .

2 .  [ :o r  s tep  s top  t race ,  key  nnn,  where  nnn is  a  s tep  num-

ber ,  and n  is  any  number  0 -9  (a  numer ic  keyed in  the
f  i rs t  pos i t ion  spec i f ies  s tep  s top) .  l f  NUM SHIFT and
RESET are  pressed a f te r  the  program is  ha l ted  a t  the
c les i red  s tep ' ,  the  program cont inues  un t i l  the  spec i f ied
s tep  number  i s  encountered  aga in .

3 .  For  the  re rna inder  o f  the  t race  func t ions  (s ing le  s tep ,
s tep  and/or  reg is te r ) ,  key  Tnm,  where :

n  =  0  fo r  ou tpu t  to  the  d isp lay  screen on ly .
n  =  4  fo r  ou tpu t  to  p r in te r  and d isp lay  screen.

1 for trace of transfer steps only.
rn = 2 for trace register changes only.
rn  =  3  fo r  t race  s teps  and reg is te rs  (1  and 2  above) .
rn  =  4  fo r  t race  a l l  s teps  no t  inc luded in  1  and 2

a bover.

m =  5  fo r  t race  combin ing  1  and 4  above.

rn = 6 for trace combin ing 2 and 4 above.

m =  7  fo r  t race  a l l  s teps  in  s tep  s top  mode 11 ,2 ,  and
4  a b o v e ) .

lVo te :  The NUM SHIFT key  must  be  pressed wh i le

key ing  n  and m.  l f  NUM SHIFT is  no t  p ressed,  the
process mu:st be repeated f rom step | .

To Turn Of f Trac'e:

1  .  Ho ld  down ALPHA and NUM SH IFT keys  and press

F U N C T  S E L  l o w e r .

2 .  K e y  T 1 0 .

Program Restart

I t  is possible to irrtermix work stat ion program operation

and base 3741 operations, i f  the necessary coding has been
introduced in ther program. To interrupt the ACL program.

use the checkpoint (CKPT) instruct ion (see lnstruct ions in

Chapter  2 ) .

To restart the program the operator must:

1.  Blank the d isplay screen by pressing FUNCT SEL
lower  and  DELETE REC.

2. Key in the following parameters.

Columns Entry

1-8 Checkpoint program data set name

I  1  o r  2  depend ing  on  wh ich  d isk  d r ive

conta ins  the  d isk

Defau l t  i s  d isk  d r ive  1

11-14 Checkpo in t  p rogram name

3.  Press  FUNCT SEL upper  and E.

The restart program loads the checkpoint program and

opens al l  data sets which were open at the t ime of the check-
point statement execution. Al l  data sets are posit ioned at

the  po in t  they  were  when the  CKP' f  was  in i t ia ted .  The

checkpo in t  p rogram name is  d isp la 'yed  in  pos i t ions  37-4O o f

the status l ine. Execution is returned to the sequential step

fo l low ing  the  CKPT ins t ruc t ion .

A sXA (X =  the  da ta  se t  number )  e r ro r  i s  d isp layed i f

a  CKPT ins t ruc t ion  is  i ssued on  a  wr i te  p ro tec ted  f  i l e .

Customer Diagnostic Diskette

Each work stat ion is provided with a diagnostic diskette

which can be used to isolate the car,rse of an error to either

the program or the execution hardware. A second diskette

is provided for work stat ions with the translator feature.

This second diskette is updated by the label processor con-

f igurator to conform to the part icular system. The diagnos-

t ic diskettes contain programs that should be run before you

call  for IBM service assistance. These programs exercise the

work stat ion hardware. At the conrplet ion of successful

execution of these programs, a 100 message ( iob completed)

is posted on the display. This indicntes that the hardware is

functioning properly and that the cause of the error may be

in the program. Both diagnostic program diskettes must be

configured (only once) to the type of printer, keyboard,

and storage attached to the work stat ion. 
-fhe procedure

for configuration is:

1 .  lnser t  one o f  the  d iagnos t ic  c l i ske t tes  in  d r ive  1  .

2. Advance to data set label 10.

3 .  Press  FUNCT SEL upper  and E.

4. Respond to prompted data entry requests.
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When this procedure is completed, data set label 7 is up- tion, control returns to the interrupted point in the program

dated as a summary of the diagnostic configuration, and after completion of the dump. The four storage dumps are:
may be used as a quick reference to proper configuration.
Note that configuration is necessary only once. a Unformatted display dump.

To process the execution hardware diagnostic: o Format ted  d isp lay  dump.

1.  Inser t  the execut ion d iagnost ic  d isket te in  dr ive 1.  o Pr inter  dump.

2. Check data set label 7 for proper configuration. o Disk dump.

3.  l f  the proper conf igurat ion is  d isp layed,  backspace to To in i t ia te a storage dump any t ime dur ing program execu-
data set  label  6.  t ion:

4.  Press FUNC SEL upper and E.  o Press FUNC SEL lower wi th ALPHA and NUMERIC
SH I  FT.

With a 3717 Printer attached, this program runs for approxi-
mately  seven minutes.  Wi th a 3713 or  3715 Pr inter  at tached,  '  Key Dkn,  where:
th is  program runs for  approximately  n ine minutes.  Wi th no
printer attachecJ, program run time is approximately three D = the dump function'

minutes. The 100 message is displayed after a successful
program run.  k  = 0,  1,2,3,  (4K) or  up to 7 (8K) indicat ing the star t -

ing 1 K buf fer  address of  the dump.

To execute the translator diaonostic:
n = 0 to speci fy  the unformat ted d isplay dump.

1.  lnser t  the t ranslator  d iagnost ic  d isket te in  dr ive 1.

1 ,2 ,3 ,  4  (4K l  o r  up  to  8  (8K)  i nd i ca t i ng  t he  num-
2. Check data set label 7 for proper configuration. ber of 1K increments to dump to the printer.

3. lf the proper configuration is displayed, record back- n = 9 to specify the formatted display dump.
space to data set label 6.

kn = 99 to speci fy  the d isk dump.
4.  Press FUNC SEL upper and A.

.  The NUM SHIFT key must  be pressed whi le  keying k and
With a 3717 Printer attached, this diagnostic runs for ap- n. lf i t is not pressed, the process must be repeated from
proximately  f ive minutes.  Wi th a 3713 or  3715 Pr inter ,  FUNC SEL lower wi th ALpHA and NUM SHIFT.
the program runs for approximately seven minutes. The
100 message is displayed after a successful program run. Note the functions of the following keys:

o Any key advances the d isplay dump.
STORAGE DUMPS

o The ALPHA SHIFT key and any key backspaces the
All or part of the 4Kl8K storage may be output to the dis- display dump.
play, the printer, or to disk. lf terminal program errors are
encountered,  se lect  a dump opt ion,  or  abor t  the job (a l l  o  The ALPHA and NUMER lC SH IFT keys and any key
data sets are closed and the 100 message is posted). After terminate dump operations.
completion of the selected dump option. control returns to
i n d e x m o d e . n o f i l e s a r e c l o s e d , a n d t h e l 0 0 m e s s a g e i s n o t  .  T h e A L P H A a n d N U M E R l C S H l F T a n d t h e R E S E T k e y
posted. lf you select a dump option during normal execu- (twice) aborts the iob.

Al l  d isp lay dumps wi l l  wrap around storage contents i f  you
advance beyond the last  buf fer  ( the f i rs t  buf fer  is  d isp layed)
or backspace past the first buffer (the last buffer is displayed).



Unformatted Display Dump

The unformat ted  d isp lay  dump se ts  the  d isp lay  address  to

the specif ied start inrg address. The f irst 120 characters of
the  128-by te  bu f fe r  a re  d isp layed ( in  hexadec imal )  in  l ines

2,3 ,  and 4  o f  the  d isp lay .  The las t  e igh t  by tes  o f  the  bu f fe r

are  d isp layed in  he>radec imal  s ta r t ing  in  pos i t ion  10  o f  l ine

1 .  By  press ing  any  key ,  the  d isp lay  is  advanced bV 128

bytes .  By  press ing  FUNC SEL upper  and ALPHA and

N U M E R I C  S H I F T ,  t h e  d u m p  m o d e  i s  e x i t e d  a n d  t h e  p r o g r a m

is  re tu rned to  p rogram execut ion  (a t  the  po in t  where  the

dump is  in i t ia ted) ,  leav ing  the  d isp lay  a t  the  address  las t

d isp layed.

Hexadecimal Display

When hex  da ta  i s  keyed or  d isp layed,  no t  a l l  o f  the  da ta

represents displayable characters such as an A B C or 0 1 2

3 .  When the  hex  da ta  keyed is  no t  a  d isp layab le  charac ter ,

a  hexadec imal  d isp lay  i s  p rov ided tha t  represents  the  e igh t

b i t  code fo r  the  da l .a .  The bas ic  d isp lay  (no  b i ts  on)  looks

l i ke  th is :

Other l ines are added to the d isplay for  each b i t  that  is  on

in the EBCDIC code.

Hex Value of
Bit Position Bit Position

I
)

Add these values together

to  ge t  the  f i rs t  hex  d ig i t .

Only add those values to-

ge ther  fo r  the  l ines  d isp lay-

eo .

Add these values together

to  ge t  the  second hex  d ig i t .

On ly  add those va lues  to -

ge ther  fo r  the  l ines  d isp lay-

ed .

I
I

Example :  Assume the  d isp lay  looks  l i ke  th is :

The f i rs t  hex  d ig i t  i s  8  +  4  +  1  =  D ar rd  the  second hex  d ig i t

i s  a  0 .  The hexadec imal  va lue  is  hex  D0.

Assume another  d isp lay  looks  l i ke  th is :

The f i rs t  hex  d ig i t  i s  8  +4  +  1  =  D and the  second hex  d ig i t

i s  8  +  4  +  2  =  E.  The hexadec imal  va lue  is  hex  DE.

Th is  p rocedure  a l lows you to  observe  the  dynamic  s ta te  o f

any  bu f fe r .  The e igh t  by tes  d isp layed on  l ine  1 ,  however ,

a re  no t  dynamica l l y  updated .  By  press ing  ar ry  key  (except

F U N C  S E L  u p p e r )  w i t h  A L P H A  a n d  N U M E R I C  S H I F T ,

the  dump mode is  ex i ted  and the  d isp lay  address  is  res to red

to  bu f fe r  2 .  In  th is  case,  the  e igh t  b 'y tes  in  l ine  1  a re  b lanked.

By  press ing  ALPHA SH IFT w i th  an l r  key ,  the  d isp lay  i s

backspaced 1 28 bytes.

Dur ing  any  s to rage dump to  the  d ispr lay ,  a  spec i f  i c  reg is te r

or  ind ica tor  may be  addressed.  F igure  49  shows the  ac tua l

storage address of each register and the obiect code equival-

en t  fo r  each reg is te r .

Indicators are located in storage in the address range of

0120 to  013F.  Th is  32-by te  a rea  o f  s to rage conta ins  256

b i ts ,  each b i t  cor respond ing  to  an  ind ica tor .  Each by te ,  thus

conta ins  e igh t  ind ica tors .  For  example ,  in  o rder  to  address

ind ica tor  72 ,  d isp lay  bYte  0128.

8
4
2

8
4
2
1

8
4
2
I

0
1
2
3

4
5
6
7

I
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A

B

D

E

F

(J

H

I

J

K

L

M

70

80

90

AO

BO

CO

DO

EO

FO

7 1

8 1

9 1

A 1

0070

0080

0090

00A0

0080

00c0

00D0

00E0

00F0

0 1  7 0

01 80

01 90

0i A0

N

o

P

o

R

T

U

W

B,I

C 1

D 1

E 1

F 1

82

92

A2

B 2

C2

D2

E 2

r z

01  B0

01  c0

0 1  D 0

0 1  E 0

0 1  F 0

0280

0290

02A0

0280

02c0

02D0

02EO

02F0

Figure 49- Register Addres:;es in Storage

Formatted Display Dump

The format ted d isplay dump displays 32 characrers as
fo l lows:

. Line 2 - Zone half by'tes

o L ine 3 -  Numer ic  hal f  bvtes

o L ine 4 -  Displayable EBCDIC character  or  byte d isp lay

The first display shows the first 32 bytes of the specified
starting location. Press any key to advance the display by
32 bytes. Press ALrHA ljH IFT with any key to backspace
the d isplay 32 bytes.  A counter  on l ine I  o f  the d isplay
shows the number of  increments keyed.  press ALpHA and
NUMER lC  SHIFT  and  a r r y  key  t o  ex i t  t he  dump mode .
Note that the display buffer (buffer 2) is not restored to its
or ig inal  contents.

Pr in te r  Dump

The pr in te r  dump fo rmats  128 by tes  across  the  page in  th ree
l ines  as  fo l lows:

Z o n e  H a l f

Bytes
O l t 1 , r 2 r
4 444F F F F 4 4C F F 4444 44 44 44 4 444,+4 4 4 4 4 44 4C CEC4
00 0 0 1, 2 5 40 04 0400 00 0 0 00 0 0 0 00 0 o 0 0 0 0 0 0 0 0 41, 3 t O

\  L z S +  D O 4  -  P r i n t a b l e  E B C D I CI  
- - - D A T A

N u m e r i c  H a l f Cha racters
Bvtes

The pr in t  l ine  is  te rmina ted  when remain ing  by tes  o f  the
128-byte segment are the same as the last printed byte.
Pr in t l ine  length  is  assumed to  be  

, |28 .  
When a  pr in te r  dumo

is  to  be  in i t ia ted ,  the  execut ing  program n tus t  con ta in  a
PR INTE R control statement (see Printer Operations under

Programming Restr ict ions in Chapter 3). l f  a .PRINTER
cont ro l  s ta tement  i s  no t  inc luded,  th is  func t ion  de fau l ts  to
a  fo rmat ted  d isp lay  dump.

When the  pr in te r  dump is  comple ted ,  the  work  s ta t ion
re turns  to  i t s  s ta te  a t  the  t ime the  dump was in i t ia ted .
Pr in ted  reg is te r  and ind ica tor  addresses  are  shown in  F igure
49.
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Disk Dump

The disk dump funct ion provides IBM serv ice personnel  wi th
the abi l i ty  to  wr i te  to d isk the ent i re contents of  the work
station storage. J'his data can then be printed or displayed
for analysis. Although you need not be concerned with the
analys is  of  the stoage dump to d isk,  debugging t ime can be
saved by in i t ia t ing the d isk dump funct ion before IBM
service personnel arrive.

The d isk dump funct ion can be in i t ia ted at  any t ime dur ing
program execut ion by the fo l lowing procedure:

1 .  F ' ress ALPHA and NUM SH lFT,  fo l lowed by the
F:UNC SEL lower key.  This sequence interrupts
the current program for subsequent restart.

Press  D99.  Th is  sequence spec i f ies  the  d isk  dump.  The
system save:; the volume name of the diskette in drive
1  ( d i s k  d u m p s  a r e  o u t p u t  o n l y  t o  d r i v e  1 ) ,  p o s t s  a
DS message,  and wa i ts  fo r  the  dr ive  to  go  no t - reaov .

When drive 1 goes not-ready, a MS message is posted

and the system waits for the customer diagnostic disk-
ette to be inrserted.

The cus tomer  d iagnos t ic  d iske t te  has  a  vo lume name
of  %DMP66.  When dumping  to  another  sc ra tch  d isk -
e t te ,  i t  must  have a  vo lume name o f  %DMPnn (wnere

n n  i s  a  n u m l c e r  f r o m  1 7 1 l . .  l t  t h e  v o l u m e  n a m e  i s
incorrect, a DS message is posted, and steps 2 and 3
must  be  repeated .  The numer ics  in  the  vo lume name
ind ica te  the  d iske t te  t rack  a t  wh ich  the  dump is  to
s ta r t .  The d l iagnos t ic  d iske t te  has  n ine  t racks  (66-74)

reserved fo r  th ree  dumps.  l f  the  in i t ia l  seek  to  the
dump area  fa i l s ,  a  DC3 er ro r  i s  pos ted .

The image of the buffers in storage is writ ten into three
t racks  o f  the  %DMPnn d iske t te  beg inn ing  a t  the  nn
track. The system internal ly records the number of
dumps taken in  the  iob .  l f  less  than th ree  t racks  are
ava i lab le  fo r  the  nex t  dump,  the  in te rna l  count  i s  re -
se t  and the  nex t  dump over lays  the  f i rs t  dump a t  t rack
nn.  The in te rna l  count  i s  rese t  a t  each s ta r t  o f  job ,

and is  saved on  checkpo in t / res ta r t .  The VOL labe l  i s
never updated. Buffer contents (1 28 characters) are
wr i t ten  to  d isk  beg inn ing  in  sec tor  1  o f  the  t rack  and
cont inu ing  fo r  32  or  64  consecut ive  t racks .

A ready  message (RS)  i s  pos ted  dur ing  the  durnp.  l f
d isk  wr i te  e r ro rs  occur  dur ing  the  dur rp ,  an  RS5 mes-
sage is posted, the error l ine s turned on, and the
dump cont inues .

When the  dump is  comple ted ,  a  DC message is  pos ted

and the system waits for the drive to go not-ready
( ind ica t ing  remova l  o f  the  dump d iske t te ) .  l f  the
dr ive  goes  no t - ready  dur ing  the  dumpr ,  no  er ro rs  a re
pos ted ,  the  in te rna l  dump count  i s  no t  inc remented,
and the  dump is  cons idered comple te .

l f  the  dr ive  is  ready  when the l  dump is  in i t ia ted  (s tep

2) ,  an  MC message is  pos ted .  Inser t  the  or ig ina l  p ro-
gram diskette. The system checks the volume name
aga ins t  the  name s to red  (s tepr  2 ) .  l f  the  names match ,
the message area is blanked and execution continues
f rom the  in te r rup ted  po in t  (s tep  1  ) .  l f  the  names oo
not match, a DC message is again posted.

5.

o .2 .

3 .

4 .
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Appendix A. Indicators

INDICATOR DEFINITION

1-99 User-specified

100-146 Reserved

SET ON BY

User program

SET OFF BY

User program

t50

149 card l/o end of data set when ?/ terminating card User program
is read

Card l/O end of job When.?* terminating card User program
ts reacl

151-153 Reserved

1 U Inval id  GSCK resul t  in
modulus 11

GSCK resul t  is  10 User program

155 RBLK/WBLK overf low Low-order three bytes of User program
the register are 000

147

148

156

157

158

Printer error

Printer page overflow

Table index error

Division error

Multiply overflow

Any printer error User program

Printer reaches overflow line Next PRNT instruction
specified in columns 23-25 ot
.PR INTE R

Attempt to read or write User program
beyond the end of the table

Attempt to divide by zero User program

Carry results from multiply User program
operation

1 1 0



1 6 1

INDICATOR DEFIN IT ION SET ON BY SET OFF BY

159 Add/subtract overflow Carry results out of high_ User program
order positions of factor 1
register

160 Machine check Arithmetic overflow User program
indicators (1 55- 1 59)

Error  l ine All system errors causing User program or RESET key

162 Short keyboard buzz User program

163 Table high entry found Equal entry not found, but User program or by the machine
a higher entry is found. hardware if an equal entry is found.

164 Printer busy Execution of any print Completion of any print com-
command.  mand or  end of  pr in t ing due

to a print error

165 Disk dr ive busy Disk busy Disk not  busy

166 AUTO REC ADV switch Switch on Switch off

167 PROG NUM SHIFT switch Switch on Switch off

168 AUTO DUP/SK|p switch Switch on Switch off

169-184 Reserved

Keyboard Indicators

The keyboard is set to a locked status (indicator 197 off)
unti l an ENTR instruction opens the keyboard for data
entry, and sets inclicator 197 on. After execution of the
ENTR instruction, the keyboard is again locked and indicator
197 is turned off. When the keyboard is locked, only the
keys which set kevboard indicators, special function keys,
and the RESET key are active.

The following are keyboard indicators and their respective
keys.

keyboard lock or display
screen flash

User program
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I N D I C A T O R  D E F I N I T I O N  S E T  O N  B Y  S E T  O F F  B Y

185 SEL PGM Press ing  key  when keyboard  User  p rogram or  nex t  ENTR
open (a t  ENTR ins t ruc t ion)  ins t ruc t ion

186

187

1 8 8

189

190

1 9 1

192

1 9 3

194

195

1 9 6

197

1 9 8

199

200

D U P

F I E [ - D  C O R *

NE\A I  L INE*

TAB*

REC BKSP

C H A R  A D V -

R  ESET*

F I E L . D  A D V

S K I  P

RIG} IT  ADJ

Negat i ' re  r ight  adj ,
dash ( - )

F I E L D  B K S P

R E C  A D V

Pressing key

Pressing key

Pressing key

Pressi ng key

Pressi ng key

Pressing key when keyboard User program or  next  ENTR
open (at  ENTR inst ruct ion)  inst ruct ion

Press ing  key  when keyboard  User  p rogram or  nex t  ENTR
o p e n  ( a t  E N T R  i n s t r u c t i o n )  i n s t r u c t i o n

User  p rogram or  p ress ing  any
as ter isked key

User  p rogram or  p ress ing  any
as ter isked key

User  p rogram or  p ress ing  any
as ter isked key

User  p rogram or  p ress ing  any
asterisked key

User  p rogram or  p ress ing  any
as ter isked key

Keybroard  open/c losed In i t ia t i r rg  ENTR ins t ruc t ion  comple t ion  o f  E :NTR

I nstructr on

Press ing  key  when keyboard  User  p rogram or  nex t  ENTR
open (a t  ENTR ins t ruc t ion)  ins t ruc t ion

Press ing  key  to  ex i t  f  ie ld  User  p rogram or  nex t  ENTR
i nstruct i  on

Press ing  key  to  ex i t  f  ie ld  User  p rogram or  nex t  ENTR
i nstruct ion

Press ing  key  to  ex i t  f  ie ld  User  p rogram or  nex t  ENTR

I nstructron

Pressing key when keyboard User program or  next  ENTR
open (at  ENTR inst ruct ion)  inst ruct ion

Pressi r rg key when keyboard User program or  next  ENTR
open (at  ENTR inst ruct ion)  inst ruct ion

Spec ia l  keyboard  ind ica tor  lnd ica tors  185,  186,  190,  User  p rogram or  nex t  ENTR

193,  198,  and 199 ins t ruc t ion

24O Cont inued checkpo in t  Comple t ion  o f  con t inued (C)  User  p rogram or  by  s ta r t  o f  a
taken CKpT and re tu rn  to  normal  CKpT opera t ion

program execut ton

*Program 
control keys that are used when the programmer desires to receive communication from the operator withour

us ing  an  ENTR ins t ruc t ion .  on ly  one o f  these ind ica tors  can be  on  a t  a  t ime.

1 1 2



Indicators Within a Function-selected Sequence

The i fo l low ing  ind ica tors  a re  se t  on  when the  cor respond ing
key  is  p ressed in  a  FUNC SEL sequence.  Each o f  these ind i -
cators can be set off  by the RESET key, or by the next key-
b o a r r j  i n d i c a t o r  ( 1 8 7  1 8 9  o r  1 9 1 ) ,  o r  b v  t h e  n e x t  F U N C
SEL sequence (on ly  one o f  these ind ica tors  can be  on  a t  a
t imeI ,  o r  by  the  user  p rogram.

Indicators Set by Data Movement

The fo l low ing  ind ica tors  a re  se t  by  da ta  management  dur ing
operation. Each of these must be set off  bv the user pro-

gg!1'

i
I  tnese indicators

225* No record found--data set 1 ! are set on if the
226* No record found-data set 2 ( desired record is
227* No record found-data set 3 | not found on the
228" No record found-data r;et 4 f sOecified track.

\

INDICATOR

201
202
203
204
205
246
207
208
209
210
211
2 1 2
213
214
215
216
2 1 7
218
219
220
2 2 1
222
223
zit4

FUNC SEL key

Lower CHAR ADV
Lower DUP
Lower  F IELD COR
Lower less than (()
Lower aster isk (* )
Lower percent (%)
Lower slash (/)
Lower HEX
Upper percent (%)
Upper s lash ( / )
Upper HEX
Lower dash (-)
Lower REC ADV
Lower at  s ign (@)
Lower SEL PROG
Lower  F IELD ADV
Upper at  s ign (@)
Upper  SEL  PROG
Upper  F IELD ADV
Upper CHAR ADV
Upper DUP
Upper  F IELD COR
Upper less than (()
Upper aster isk ( " )

229*
230*
231*
232-

1 
These indicators

I are set on it the index
Key not  in  table-data set  1 I  tanle is  exceeded,  or
Key not in table-data set 2 ( tne key is less tnan
Key not  in  table-data set  3 /  tne t i rs t  index entry .
Key not in table-data set 4 

[ 
Indicators 225-228

\  are a lso set  on.

*See Columns 58-60 Type (R) ur-tder .DATASET in Chap.
ter 2.

lndicators 233-255 are reserved.
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Appendix B. Translator Error Messages

TRANSLATOR ERROR FORMATS

Errors detected during the translation phase are l isted on
both the display and the printer. An object program with
errors should not be used unti l all errors are corrected.
Action on warning 6s553ig€s is at the users discretion.
Disk errors inc lude the d isk address (cy l inder  and sector)
of the error in the source or object f i le (from the label
processo r ).

The d isplay l is ts  a maximum of  seven messages,  whi le  the
pr inter  l is ts  a l l  er ror  messages.  l f  the source code is  being
printed, the error message is printed before the l ine found
in error .  Error  codes have the fo l lowing format :

XXOYY ZZZ where XX = track, yy = sector. and
ZZZ = error  messaqe.

XXX** ZZZ where XXX = step numbe r and ZZZ =
error messaqe.

*****  ZZZ where ZIZZ = warning message.

Figure 50 shows printed errror codes. Appendix B contains
a deta i led l is t ing of  t ranslator  error  messages.

i n  E r ro r

umber Error  Code Inst ruct ion in  Error

The following is a l ist of the error messages displayed to the
operator. The corresponding meaning of each message is
also l isted. The f irst group of messages are those that wil l
s top t ranslat ion.  To leave t ranslat ion,  the operator  should
press the ALPHA and NUM SHIFT keys and the RESET
key. Messages are preceded by an S (reading from the source
f i le) ,  or  an O (reading f rom the object  f i le) .

MESSAGES THAT STOP TRANSLATION APPEAR ON
L I N E  1

Message Meaning

0 Ear ly  d isk removal  error
3 Disk seek error
4 Disk read error
5 Disk wr i te  check error
8 Disk wr i te  error
9 Disk no record found error

(no  lD  ma tch )
10 Source and object on the same data set
11  Inva l id  log ica l  record  length  fo r  source  (must

be  grea ter  than or  equa l  to  80)
12  Empty  source  f i le  e r ro r  (beg inn ing  o f  ex ten t  =

end o f  da ta)
14  Inva l id  log ica l  record  length  fo r  ob jec t  (must

be  equa l  to  1  28)
15 Object BOE not at track boundary
16 No space avai lable for object storage
' | '7  

Inva l id  en t ry  in  .NAME cont ro l  s ta tement ,  o r
the .NAME is not the f irst source statement
(posit ions 123-128 of .NAME iare reserved)

18 Pr in te r  no t  readv

MESSAGES THAT DO NOT STOP TRANSLATION
A P P E A R  O N  L I N E  6

Message Mean ing

Program name already in object data set. To
cont inue t rans la t ion ,  p ress  RESET.  The ob jec t
s to red  under  th is  name wi l l  be  rep laced.  To
abor t  t rans la t ion ,  p ress  ALPHA and NUME RIC
SHIFT and RESET.  Note  tha t  th is  message
a p p e a r s  o n  l i n e  1 .

1 ru,,.n",.,,o
/  d isp lay  d isk

I 
aooress

Track

I
I
I

@o
. D A S R

Step N
I

I
6D
u t )

1 9

Sector

I  Error  Code

I A
@ ('o)
I A S V \ 1  O B J E C T T  4  1  3

\controt statement

.('
,1. t, (  O O)

\ O P E N  i ?

Warn ing  Code
T+

>i< >i< >k >i< >i< 106

Figure 50. Error and Warninp; Messages During Translation

1 1 4



Control Statement Messages

Message Meaning

20 Unrecognizable control statement. Control

s ta tement  must  have a  per iod  in  co lumn 1 ,

fol lowed by the statement name and parameters

in  the  appropr ia te  co lumns.

21  Cont r ,o l  s ta tements  in  inva l id  o rder .  ( .NAME.

. D A T A S E T ,  . P R I N T E  R ,  . S E L F - C H E C K ,  a n d

. R E G I S T E R  m u s t  a p p e a r  f i r s t . )

.NAME

Message Meaning

30 Mul t ip le  .NAME s ta tements  in  the  source  da ta

set

31 Inval ir l  program start address specif ied (entry

must be an odd-numbered buffer, and may not

exceed avai lable buffer storage)

32 Inva l id  mach ine  s ize  spec i f ied  or  a t tempt  to

t rans la te  8K program on a  4K mach ine

.DATASET

Message Meaning

Inval id  log ical  record length speci f ied ( the entry
in columns 28-30 must  be 1-128 bytes)
Invalid data set access method specif ied (the

entry in  columns 58-60 must  be SR, SU, SW,
S W E ,  K R ,  K R N ,  K U ,  K U N ,  O T  I )
Inval id  t racks/ index ( the entry  in  columns 68-
69 must  be 1-74)
Inval id  bytes/key ( the entry  in  columns 73-74
must  be 1-16 and must  be greater  than or  equal
to the index entry  length in  columns 63-64) .
Inval id  index length ( the entry  in  columns 63-
64 must  be 1-16 bytes)
Inval id  key posi t ion ( the entry  in  columns 78-
80 mr.rst be 1-128 bytes)
Origin buffer must be specified for an indexed
data r ie t  (KUN or  KRN type) .  The entry  in
colunrns 83-84 must be 1-24.
Invalid physical drive address (the entry in
colunrn 33 must  be 1 or  2)
Inval id  index star t  or  end posi t ion wi th in buf fer
(the erntry in columns 88-90 and 98-100 must
be 1- '128 bytes)
Mul t ip le .DATASET contro l  s tatements wi th
the same data set  number (column 13 entry
must  be 1-4)

Meaning

Key length (columns 7il-741 must be greater

than or  equal  to  the index length (colurnns 63-

64)
Record length +1 (columns 28-30) must be
greater than or equal to key length {columns
73-741 plus the key position (columns 78-80) in
the record. lf the record length is not specified,
the key length plus key position cannot exceed
129.
The number of the index end buffer (columns

93-94) is less than the rrumber of the index
or ig in buf fer  (co lumns 83-84) .
The index end posi t ion (columns 98-100) is  less
than or equal to the inclex start position (col-

umns 88-90)  for  an index table to be bui l t  wi th-
in  the same buf fer .
The character  A must  be entered in  column 61

in order to bypass extent checking.

Meaning

Printer type not specif ied (column 13 must be

1  f  o r  3 7 1 3 , 2  f o r  3 7 1 7  , 3  f o r  3 7 1 5  s i n g l e  d i r e c -

t ion ,4  fo r  3715 b id i re< ; t iona l  f loa t ing  marg in ,

o r  5  fo r  3715 b id i rec t iona l  f i xed  marg in ) .  Zero

and b lank  are  inva l id .  Th is  e r ro r  a lso  app l ies

to the printer specif icat ion in the .NAME state-

ment  (co lumn 23) .

Overf low l ine (columns 23-251 exceeds l ines

per page (columns 18-20). Overf low defaults

to 60, and l ines per page to 66.

Buf fe r  (co lumns 33-34)  no t  spec i f ied .  Odd-

numbered buffer must be specif ied i f  the charac-

ters to print exceeds 1 28.

lnval id characters to print (entry in columns

28-30 must be 4-132t.

3715 b id i rec t iona l  p r i r r te r  spec i f ied ,  bu t  no

secondary buffer (colunrns 38-39) is identi f ied,

or  p r in t  l ine  exceeds 128 charac ters  and second-

ary buffer is not odd-numbered.

Inva l id  l ines  per  page (co lumns 18-20 must  con-

ta in  1 -127 l r  o r  over f low l ine  number  (co lu rnns

23-25 must  conta in  a  number  less  than or  equa l

to  the  l ines  per  page en t ry ) .  Th is  en t ry  a lso

app l ies  to  the  .NAME cont ro l  s ta tement  (co l '

umns 28-30 and 33-35), where l ines per page

must  be  equa l  to  o r  g rea ter  than 7 .

Mul t ip le  .PRINTE R cont ro l  s ta tements

Pr imary  and secondary  p r in t  bu f fe rs  cannot

have the  same buf fe r  number .

Message

.PRINTER

Message

60

50

5 1

52

53

54

6 1

62

63

64

65

40

4 1

42

43

44

45

46

47

48

66
67

49
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.FIELD .SE LF-CHECK

Message Meaning Message Meaning

70 Inva l id  f ie lc l  t ype  charac ter  (co lumn 23 must  g0  A GSCK or  IFCHK ins t ruc t ion  has  been issued
conta in  A  fo r  a lpha,  U fo r  numer ic ,  o r  D fo r  w i thout  a  cor respond ing  .SELF-CHECK s ta te -
d ig i ts ) .  menr .

71  Data  d ispos i t ion  er ro r  (co lumn 28 must  conta in  g1  Se l f -check  fo rmat  e r ro r  (co lumns 23-25 ano
B or  b lank ,  R,  M,  o r  D)  2g_30)

72 F ie ld  cha in ing  er ro r  (co lumn 29 must  conta in  92  Mul t ip le  .SELF-CHECK s ta tements  e r ro r
b lank ,  C,  J ,  o r  L  o r  co lumn 36 is  no t  b lank  or  93  .SELF-CHECK modutus  er ro r
T )  9 4  . S E L F - C H E C K  d i s p l a c e m e n t  e r r o r

73  Ex i t  con t ro l  e r ro r  (co lumn 30 must  conta in  95  .SELF-CHECK ta t r le  e r ro r
b t a n k ,  J ,  o r  Z )  9 6  . S E L F - C H E C K  w e i g h t  e r r o r

74  De l im i te r  e r ro r  (as te r isk  miss ing  a f te r  message l  97  .SELF-CHECK format  combina t ion  er ro r
or promptirrg message plus f ield length exceeds
69.

75 Field length error (columns 24-25 must General Error Messages
conta in  1 -16  i f  da ta  i s  moved to  a  reg is te r ,  o r
1-64 i f  data is moved to a buffer) or the f ield Message Meaning
length  p lus  the  bu f fe r  d isp lacement  (co lumns

33-35)  exceeds 129,  o r  the  f ie ld  length  p lus  100 Data  se t  number  spec i f ied  has  no  .DATASET
the message length is greater than 69, control statement.

76  Buf fe r  fu l l  e r ro r ,  o r  2  o r  fewer  pos i t ions  remain  101 Unrecogn izab le  s ta tement
in  a  .F IELD buf fe r .  ' lO2 Inva l id  reg is te r  spec i f  i ca t ion  (must  be  A-Z)

77 Inva l id  message charac ter  (hex  00  or  hex  FF Reg is te rs  l ,  R ,  and Z  cannot  be  used in  tab le
are  inva l id )  ins t ruc t ions .

i03  Buf fe r  number  spec i f  ied  must  be  1-24  f  o r  4K
program or  1 -56  fo r  8K program.  l t  may

.FORMAT exceed ava i lab le  bu f fe r  s to raqe.
104 Out  o f  range ar i thmet ic  cons tan t  (must  be  0-9) ,

Message Meaning or constant coded in sign posit ion when assign-
ing  a  2 -5  d ig i t  cons tan t

80  * ,  
/ ,0  fo l lo r ,v ing  an  inva l id  f ie ld  ( ind ica tes  an  105 Out  o f  range number  e r ro r  (g rea ter  than 256)

undef ined f ie ld  w i th  no  reg is te r  de f in i t ion  106 lnva l id  charac ter  in  a  numer ic  f ie ld
charac ter )  1O7 Inva l id  da ta  se t  number  (must  be  1_4)

81 B lank  fo l low ing  an  inva l id  f ie ld  (no  reg is te r  108 Unrecogn izab le  a r i thmet ic  s t i t tement  (co lumn
def in i t ion  c l ra rac ter )  23  must  conta in  t ,  __ ,  *  

,  / ,  o r  b lank)
82  $  fo i low ing  an  inva l id  f ie ld  (no  reg is te r  de f in i -  109 Inva l id  d isp lacement  o r  numtrer  o f  charac ters  to

t ion  charac ter )  be  moved or  zoned in  MVER,  MOFF.  o r  ZONE
83 Minus  s ign  fo l low ing  an  inva l id  f ie ld  (no  reg is te r  ins t ruc t ion

def in i t ion  charac ter )  110 Inva l id  ind ica tor  number  sper : i f ied  (must  be
84 & or period fol lowing an inval id f ield (no regis- 1-2551

ter  de f in i t ion  charac ter )  111 Inva l id  fo rmat  number  (must  be  1-254)
85 Formats have overlaid instruct ion storage area. 112 Inval id print control code spercif ied (must be T,
86  B lank  record  warn ing  er ro r  (no  fo rmat  D.  S ,  o r  0 -1271

fo l low ing  .FORMAT)  113 Inva l id  length  or  d isp lacement  spec i f  ied  in  a
87 F ie ld  b reak  warn ing  er ro r  ( ind ica tes  tha t  more  LOAD or  STOR ins t ruc t ion .  (Length  must  be

than 16  reg is te r  des ignat ion  charac ters  have 1-16  and d isp lacement  must  be  1-256,  bu t
been entered for the same register in a format). length plus displacement cannot exceed257.

For  d isp lacements  g rea ter  than 128,  an  odd-
numbered bu f fe r  must  be  spec i f ied . )

1 ' 1 4  I n v a l i d  t a b l e  n u m b e r  ( m u s t  b e  1 - 1 6 )
1 1 5  I n v a l i d  t a b l e  e n t r y  l e n g t h  f i e l d  ( m u s t  b e  1 - 1 6 )
1 1 6  S a v e  s t e p  n u m b e r  o r  l a b e l  m i s s i n q  i n  R G O

i  ns t ruc t ion

1 1 6



Message

117

1 1 8

1 1 9

Meaning

Mes;sage number in  ENTR inst ruct ion (column
18) must  be entered (val id  range is  1-9g)
Duplicate instruction number or label (program
must not extend into format storage area, and
each control statement must have a buffer speci-
fication within the program storage area)
Branching step number or  label  is  not  in  the
same 256-instruction block. The following
branching instructions must have a GOTO
address within the same 256-instruction block:
l F  r \ = ,  l F  A  > .  l F  A  < ,  I F D  A = ,  I F D  A  > .
lF t )  A  < .
lnval id  s tep number/ label  speci f ied in  columns
1-4 or 28-31 of a branching instruction.
.PRINTE R contro l  s tatement  miss ing
Invalid replace (move register to register) instruc-
t ior r  (co lumns 23 and 28 must  be b lank)
Register name cannot be the same as the result
regis ter  in  mul t ip ly  and d iv ide inst ruct ions.
Inval id  constant  in  shi f t  inst ruct ion (column 28
mu: ; t  be  1 -15 )
Program storage overflow (step number exceeds
avai lable buffer storage)
Factor 1 (column 18) and tactor 2 (column 28)
cannot  be b lank in  ar i thmet ic  inst ruct ions.
Inval id  buf fer  d isp lacement  (must  be 1-128)
Inval id  regis ter  d isp lacement  (must  be 1-16)
Duplicate format number error
Entry appears in  f ie ld that  should be b lank
(chr :ck columns 5-7,  17 ,21-22,  and 26-271
Constant  is  out  of  range in assigning a constant
instruction (columns 23-27 must be 1-65535)
lnv ia l id  zone speci f ied (must  be 0-9 or  A-F)
Inv ia l id  over lap speci f ied in  ENTR, PRNT. or
CRDR inst ruct ions (column 23 or  28 must  be
X f,or qysl;.tped or blank for nonoverlapped
ope rati on )
Unrecogn izable shift instruction
Unrecognizable I  F inst ruct ion
lnval id  ass igning constant  inst ruct ion (column
28 rcontains an entry)
lnval id  opt ion speci f ied in  EXEC inst ruct ion
Zero control code for the printer type
specif ied

Warning Error Messages

Meaning

Format  number  no t  de f ined bv  .FORMAT
sta tement

C o l u m n  2 3  c a n n o t  b e  b l a n k  i n  l F  o r  I F D
branch ing  ins t ruc t io  ns
Dummy GOTO miss ing  a t  re tu rn  address  in
RGO ins t ruc t ion
Branch to  undef  ined  s tep  number / labe l  e r ro r
Step  number / labe l  n r iss ing  f  rom sequence.  A lso
ensure  tha t  con t ro l  s ta tements ,  ( .BUFFER and
.F IELD)  do  no t  ex tend in to  the  source
instructions prograrrr area.
Branch ing  address  exceeds ava i lab le  bu f fe r
storage

EXIT ins t ruc t ions  miss ing  (can occur  i f  the
EXIT ins t ruc t ion  is  w i th in  the  ins t ruc t ions
causing program overf low )
Reserved

Reserved

Reserved

Reserved

Data set 1 deleted rer:ord procedure step num-

ber / labe l  inva l id  (must  be  dummy GOTO)
Data set 2 deleted record procedure step num-

ber l labe l  inva l id  (must  be  dummv GOTO)
Data set 3 deleted rer:ord procedure step num-
ber / labe l  inva l id  (must  be  dummy GOTO)

Data set 4 deleted rer:ord procedure step num-

ber l labe l  inva l id  (must  be  dummv GOTO)

Data set 1 end of f  i le error step number/ label
inva l id  ( ins t ruc t ion  must  be  a  dummy GOTO)
Data set 2 end of f i le error step number/ label
inva l id  ( ins t ruc t ion  must  be  a  dummv GOTO)

Data set 3 end of f i le error step number/ label

inva l id  ( ins t ruc t ion  must  be  a  dummy GOTO)

Data set 4 end of f i le error step number/ label

inva l id  ( ins t ruc t ion  must  be  a  dummv GOTO)
Pr in te r  over f low rou t ine  s tep  number / labe l

inva l id  ( ins t ruc t ion  nrus t  be  a  dummy GOTO)

.END cont ro l  s ta tement  miss ing  in  p rogram

Message

140

141

1 5 0

1 5 1
152

120

121
1 2 2

123

124

125

126

1 2 7
128
129
1 3 0

1 3 1

132
133

1 5 3

154

1 5 5
1 5 6
157
158
159

1 6 0

1 6 1

162

163

1 M

165

166

167

1 7 2

134
1 3 5
137

138
1 3 9 Note that second pass errors (gre;ater than 150) may occur

if  buffers are assigned above the program origin buffer for
data storage.
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F. '  ' l
2-16 P

Appendix C. Execution Error Codes, Meanings, and Operator Responses

Errors dur ing execut ion are d isplayed in posi t ions 5,6,7,
and 8 of display l ine 1. Printer errors and disk errors over-
lay keyboard errors.

Printer Errors

lf a printer error is encountered the operator should first
check for the obvious problems, such as the cover open or
no forms, The operator must choose one of the following
responses:

Notes:
1. lI a P2 or P3 error occurs and the operator selects to by-

pass the print instruction or retry the dump, the operator
must manually check vertical forms alignment to ensure
that it is correct for the next print instruction.

2. For a work station with the 3717 Printer, the numbers
2-16 are displayed in positions 5 and 6 to indicate the
fo l lowing errors:

2 Print belt synchronization check
3 Not used
4 Thermal overload check
5 Hammer check (1-221
6 Hammer check (2344)
7 Hammer check (45-66)
8 Carriage synchronization check
9 Forms jam

10 Busy-too-long check
11 Cover in ter lock open
12 Throat interlock open
13 Hammer echo check
14 Print belt speed check
15 Printer not ready
16 End of  form

Card l/O Errorc

The following errors apply to the attached card l/O device
(5496 or 1 29) and have the same operator response options
as the P4 printer errors. Note that resetting read errors be-
fore clearing the 5496 can jam two cards in the read station.

Display
Position
Contenb Error Meaning

The attached device is offl ine, or switches are
set improperly, or card jam in the transport.
Hopper empty; stacker full, or misfeed.
Byte transferred between work station and l/O
device does not compare.
Program sequence invalid (successive start read
instruct ions -  S in  column 23 of  CRDR inst ruc-
tion or punch following start read)

P errors preceded by
a numeric are posted
if the 371 7 [,rinter
is specified in the
.PRINTER state-
ment  (Note 2) .

P 1 Printer is not
attached.

P 2 Print error during
forms movement
(Reposition forms
if necessary.l)

P 3 Pr int  error  dur ing
dump (Reposi t ion
forms if necessary.)

P 4 Pr int  error  whi le
pr int ing or  dur ing
trace to printer.

Operator Response

Press NUM SH IFT and
RESET to bypass the
print instruction.

Press ALPHA SHIFT
and RESET to bypass
any remain ing pr int
i nstruction.

Press RESET to retry
the dump from one
last buffer (P3 only).

Press ALPHA and NUM
SHIFT  w i th  RESET to
return to index (X)
mode.

Press RESET to retry
the print instruction
(P3 and P4 only) .

Keyboard indicators are not turned off when correcting
printer errors.

lr r , rl
A 1

A 2
A 3

A 4

1 1 8



Display
Position
Contents

l 5  6  7  8 l

9 0

lnvalid Key Erron

Error Meaning

9 1

Inval id  key was
pressed in an ENTR
staternent

Key is pressed
when not in an
ENTFI statement
or entry field is
fu l l  ( requi r ing

exi t  key)  and
nonexi t  key
is pret;sed

9 2 Keyboard overrun -

keying rate exceeds
keyboard capabil ity

Job Completion S'ystem Halt

Display
Position
Contents Error Meaning

Job complete - not
an error  condi t ion

.FIELD Control Statement Errors

l f  an error  is  encountered,  the .FIELD contro l  s tatement
must be corrected before the program can be executed.

Display
Position
Contents Error Meaning Operator Response

Offset and length is

greater than 1 28 or

buffer does not con-

ta in  p rompt ing

messages

l r  r  '  t l
1 0 0

1 5 4

1 5 5 More than eight

continuation f ields

in  one ENTR

F;I
1 5 0

1 5 1

1 5 2

1 5 3

Operator Response

Press RESET to contin-
ue program execut ion.
Note that this turns off
keyboard indicators.

Operator Response

Press RESET to go to
index (X)  mode.

Data sent to register

and f ie ld  length

greater  than 16

Register specif ica-

t ion is zero

Message not found

in buffer (message

number greater

than 1 can't  be

found in buffer in

E N T R )

Prompting message

and f ield greater

than 69

Press ALPHA and NUM
SHIFT  w i th  RESET to
return to index (X)

mode.

Appendix C. Execut ion Error  Codes,  Mearr ings,  anr j  Operator  Responses 1 19



Mircellaneous Errors

l f  an  er ro r  i s  encountered ,  the  opera tor  must  choose one oJ
the responses associated r,vi th the error code.

Display
Position
Contents Error Meaning Operator Response

Display
Position
Contents

t 5  6  7  8 l

2 5 5

Error Meaning

Hardware parity
e rror

Operator Response

Press ALPHA and NUM
SH IFT  w i th  RESET to
return to index (X)  mode.

Press RESET to retry
open.

Press NUM SH IFT and
RESET to go to job

com pleti on-system code
100 or to return to index
mode for  5X1 dur ing
program load only.

l r  .  '  r l
2 0 0 Disk error  on

program load
Press ALPHA and NUM
S H I F T  w i t h  R E S E T t o
return to index (X)  mode.

Disk Open Errors

lf  an error is encountered, the operator must choose one ol
the responses associated with the error code(s). Note that
d isk  open fa i led  in  each case.

Error Meaning Operator Response

2 O 1 Object data set
length  is  zero

Press ALPHA and NUM
SH IFT  w i th  R  ESET to
return to index (X)  mode.

2 O 2 Object data set
is less than tr,rro
t racks (4K) or
4 t racks (8K)

2 O 3 Attempt to load
an 8K prograrn
on a 4K machr ine

Press ALPHA and NUM
SH IFT  w i th  RESET to
return to index (X)
mode.

Drive not ready

Data set name not

found in  user
program, or object

data set not found

dur ing  program

load or data set(s)
f r o m . N A M E

statement missing

Record length on
index track does
not match record

length specif ied

in  .DATASET

Inva l id  labe l

extent

Read er ro r  on

index  t rack*

Display
Posit ion

Contents

l r .  r ; lI

2 O 4  Program name not
found or  p rogram

name ts  no t  on  a
correct track
bou ndarV

Press ALPHA and NUM
SHIFT  w i th  RESET to
return to index (X)  mode.

5  X 0

5 X 1

5  X 2

5  X 3

5  X 4

2 O 5  Inva l id  d r ive  num-

ber (posit ion 9 or

19)  i s  keyed rvhen

selecting opera-

t ion .  Th is  e r ro r  i s
possible for both
t rans la t ion  and

execut ion

Press  ALPHA and NUM

S H I F T  w i t h  R E S E T  t o

re tu rn  to  index  (X)  mode.
l f  the data set is a contin-
ued data set, try another

d isk  to  see i f  the  oro-
gram name is there.

2 O 6 Object data set has
ber:n altered

Press RESET to in i t ia te
execut ion wi th a l tered
data set.

Press ALPHA and NUM
SH IFT wi th R ESET to
return to index (X)  mode.
New translation requi reo.

5 X 5 No space avai lable

to  bu i ld  index

tab le ,  o r  d isk  e r ro r

w h i l e  b u i l d i n g  i n -
dex ,  fo r  key  in -

dexed data set

Press RESET to go to
job conr pleti on-system
code 100.

2  O  7  Fea tu reno t
avai labl e

Press ALPHA and NUM
SH IFT  w i th  RESET to
return to index (X)  mode.

5 X 6  Reg is te r in fo rma-

t ion  inva l id  fo r

dynamic  open
(co lumn 23 o f

OPEN ins t ruc t ion)
2 5 3 Workstat ion

storage failurr, '
Press ALPHA and NUM
SHIFT  w i th  RESET to
return to index (X) mode.

120



Display
Position
Contents Erron Meaning

Disk Close Errors

l f  an error  is  encountered,  the operator  should manual ly
record the EOD value in  posi t ions 12 through 16 of  buf fer
1. The operator must then choose one of the following re-
sponses. Disk close failed in each r:ase.

Error Meaning Operator Response

l ' 6 e
5  X 7 Extents  over lap

wi th  some o ther

data sets on this
d i s k

Operator Response

Press RESET to retry
open.

P ress  NUM SHIFT  and
RESET to go to iob
com pletion-system
code 100.

5 ,X 8 Not enough space
to  bu i ld  a  com-
p le te  index  tab le
fo r  a  key  indexeo

data :;et

This is  a warning message.
Press RESET to cont inue
program execut ion.

P ress  NUM SHIFT  w i th
RESET to go to job com-
pletion-system code 1 00.

Drive not ready*

Read lD error
(can't f ind label
on index t rack)

Seek command
error  (can' t  re,
turn to index
track)

Read command
error  ( found

5 X I  Key  indexed da ta
set  index  en t r ies
are not In sequence

Press RESET to go to
job completion-system
code 1 00.

Press RESET to retry
any error except 6X0.

Press NUM SH IFT and
RESET to go to job
com pletion-syste m
code 100.

Note :  X  =  da ta  se t  number  (1  th rough 4) .

* l f  a record length is shortened on a data set already writ_
ten, a length error (1 ) occurs when reading these records
in  Mode l  1  (Data  Sta t ion)  mode.  l f  th is  da ta  se t  i s  spec i -
f ied  as  key  indexed (KR)wi th  index  tab le  bu i ld ,  a  544
length error ocr:urs while reading records into the index
tab le  dur ing  an  open opera t ion  in  Mode l  3 -4  mode.  l f
the  da ta  se t  i s  spec i f ied  as  sequent ia l ,  a  7X4 ( read)  e r ro r
occurs on the f irst read to the data set, and not during
the  open opera t ion .

* *  
These er ro rs  miake the  d isk  unusab le  in  work  s ta t ion
mode, but usabrle in data stat ion mode. 

Appendix c

6  X 4

label ,  but  can' t
read it)

6 X 5 Write check error
(located and read
label .  but  can' t
wr i te  i t )

6  X 8 Wri tecommand
error (read label
but can't write it)

6 X I Seek read lD error

Note: X = data set number (1 through 4).

" l f  the drive is opened and closed after a data set has
been opened, a 7X0 error occurs when an attempt is
made to access the data set. The EOD of the data set
cannot be updated. l f  the opened data set is SU, SW, or
SWE, however, a 6X0 error is posted. Press NUM SHIFT
and RESET to  bypass  the  da ta  se t ,  then the  remain ing
data sets can be closed_

5 X A Secured/protected

f i le  (pos i t ion  11  o f
sec tor  7  i s  no t  b lank ,
posit ion 42 oI the
labe l  i s  S ,  pos i t ion

43 o f  the  labe l  i s  P ,
and the  f  i l e  i s  open-
ed for a write opera-
t ion ,  o r  pos i t ions

1-4  o f  sec tor  7  oo
n o t  c o n t a i n  ' V O L 1 ' ) * *

Press RESET to ret ry
ope n.

Press NUM SHIFT wi th
RESET to go to job
com pletion-system
code 100.

5 X ? Write gate check
(hardrruare error)

Press RESET to retry
operat ion.

Press NUM SH IFT and
RESET to go to job
com pletion-system
code 100.

Display
Position
Contents

l 5  6  7  8 l

6  X 0

6  X 2

6  X 3
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Disk Errors

Display
Position
Contents Error Meaning Operator Response

Display
Position
Contents

l 5  6  7  8 l

I  X 0

9 X 1

Checkpoint Errorc

I  X 2

9  X 3

9  X 4

9  X 5

9  X 6

Error Meaning Operator Response

7 X

7 X

7 X

7 X

7 X

7 X

7 X

7  X 5

7  X 7

7  X C

7 X D

7 X E

0 Data set not open-
ed or  dr ive not
ready *

2 Rc'ad lD error

3 Serek error

4 Read error
(See 5X4)

8

I

B

Write check error

Write control ad-
dress mark error

Write error

Seek read lD  er ro r

Read to  wr i t ,e  on ly

data set error

Wr i te  to  read on ly ,
WRTE to  nonex-
terrded data set,
o r  WRT wi th  re la -
t ive record number

wi th  KU,  SW,  SWE,

or KUN data set

organi zation

Attempt to rread

be low BOE

End o f  f i l e  i s  en-

countered ,  bu t  no
EOF ex i t  i s  spec i -
f  i e d .

Note.

\

/

[ ,,..r, RESEr to so to

\ Job comotetion system
/ code 100.

(

\

/

Drive not ready

Data set operr
error. Checkpoint
data set already
open at t ime of
checkpoint .

y'y'ote; CKPT instruc
tion cannot be at
inst ruct ion step
number  255 ,511 ,
o r  767 .

Syntax error  in
register or data
set length not
128

Data set BOE not
on sector one

EOE reached be-
fore checkpoint
complete

Inval id  data set
specif ied

Write error

Press RESET to go to
job completion-system
code 100.

Note: X = data set number {1 through 4}.

X = data set  number (1 through 4) .

l f  the drive is opened and closed after a data set has been
opened, a 7X0 error occurs when an attempt is made to
access the clata set. The EOD of the data set cannot be
updated. l f  the opened data set is SU, SW, or SWE, how-
ever ,  a  6X0 er ro r  i s  pos ted .  Press  NUM SH IFT and RE-
SET to bypass the data set, then the remaining data sets
can be closed.

1 2 2
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1 6 ? 8 T |

Commun ication Link Errors

Error Meaning Operator Response

C 0 1 Fi le  1 is  an l -  Press RESET to return to
type l ' i le  index (x)  mode.

C 0 2 Fi le  1 is  not  on Press RESET to return to
dr ive 1 index (x)  mode.

C 0 3 Fi le  1 is  not  Press RESET to return to
open index (x)  mode.

C 0 4 Fi le  is  an SU-,  Press RESET to return ro
SW-,  or  SWE- index (x)  mode.
type l ' i le, but
the commun-
icat ions mode
selected is not
R o r l

C 0 5 Fi le  1 is  a KU-,  Press RESET to return ro
KR-,  or  SR-type index (x)  mode.
f  i le ,  but  the
comrnunicat ions
mode selected is
NOt T,, P, B, D,
J . o r K

C 0 6 Unattended Press RESET to return ro
pr int  is  index (x)  mode or  set  the
selected, but the AUTO REC ADV switch
AUTO REC on and press RESET to
ADV swi tch is  cont inue.
not otl

C O 7 Keylock is  Press RESET to return to
locked index (x)  mode or  unlock

key and press RESET to
contrnue.

C 0 I Unattended Press RESET to return to
pr int  iand index (x)  mode.
t ransmit  mode
are sel ected

ACL program index  (x )  mode.
execut ion  and

inqu i ry  mode

are sel ected
C 1  0  Inqu i ry  mode Press  RESET to  re tu rn  to

is selected, but index (x) mode
f i le  1  record

lengthr does not
equa l  1  28

Display
Position
Contents Error Meaning Operator Response

C 1 1 Inqui ry  or  Press RESEI '  to  return ro
receive mode inde;< (x) mode.
is selected and
the d isk is
posi t ioned
beyond sector
73026

C 1 3 Transmit  mode Press RESET to return ro
is  selected wi th index (x)  mode.
the d isk at  EOD

C 1 4 There is  a d isk Press RESET to return to
wr i te  error  index (x)  mode

C 1 5 There is  a d isk Press RESET to return to
read error  index (x)  mode.

C 1 6 No record is  Press RESET to return to
found index (x)  mode.

C 1 7 Volume label  Remove d isk 2 and return
on d isk 2 is  to  the index (x)  mode.
secu re

C 1 I  Receive data Press RESET to return to
and inser t  con-  index (x)  mode.
stants program
is not  equal  to
the  f i l e  1
record length

C 2 1 Disk dr ive 1 Press RESET to return to
is  not  ready index (x)  mode.
when the
COMM instruc-
t ion is  executed

C 2 2 Unattended Press RESET to return ro
pr int  is  se lected index (x)  mode.
and byte 4 of
regis ter  A does
not  equal  2
through 9

seek error  index (x)  mode.
C 2 4 Disk dr ive is  Press RESET to return to

not ready index (x) mode.
du r i ng  ACL
communicat ions
I i nkage
execution

C 2 8 Fi le  2 is  not  Press RESET to return to
c losed index (x)  mode.

C 3 8 Fi le  3 is  not  Press RESET to return to
c losed index (x)  mode.

C 0 g Unattended press RESET to return to C 2 3 There is a disk Press RESET to return to
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Error Meaning Operator Response

Operation Code Error

Display

Posit ion

Contents Error MeaninS Operator Response

C 4 8 Fi le  4 is  not  Press RESET to return to
c losed index (x)  mode.

C I  I  Communica-  Press RESET to return to 1 y y  y  At tempt to exe-  Press ALPHA and NUM
tions feature is  index (x)  mode.
not  insta l led.

C ? ? There is  a wr i te  Remove d isk 1 and return
gate error  on to the index (x)  mode,  or
d isk dr ive 2 remove d isk 2 and press

RESET to cont inue,  or
press RESET to cont inue.
(Any wr i t ing to d isk 2 can
be unpredictable. )

cute an inval id  SH lF ' l -  and RESET to

oPera t ion

l /ote.' YYY is for diagnostic purposes only.
re tu rn  to  index  mode.



SAMPLE PROGIIAM 1-ORDER ENTRY

Sample program 1 i l lustrates the coding of an order entry
application which operates on the 3741 Models 3 and 4.
Figurer 51 is the order form to be used. Note that the fields
to be entered include:

o Customer nunrber

o Order  number

o Date

Salesman nurnber

Purchase order number

Ship inst ruct ions

Appendix D. Sample Programs

o Froduc t  ccde

o Ouant i t y

o  Pr ice

Figr-rre 52 shov"rs t lre data displayed after entry, and the
format of the cl iskette record writ ten for the loader-type

in fo rmat ion .  F igure  53  shows how the  da ta  i s  d isp layed
and writ ten for each i tem on the order,

Dur ing  the  da ta  en t ry  func t ion ,  a  sh ipp ing  code is  used to
search  a  tab le  to  f ind  the  cor respond ing  sh ipp ing  ins t ruc-
t ion .  l f  an  inva l id  sh ipp ing  code i : ;  keyed,  an  er ro r  message
(F igure  54)  i s  d isp layed to  the  opera tor .

ABC COMPANY
S A L E S  O R D E B  F O R M

C U S T O M E R  e

C U S T O M E R  N A M E
STf]EET
C I I Y ,  C O U N T R Y

O R D E R  #

ORDER DATE SALESMAN P U R C H A S E  O R D E R  . t S H I P  V I A

OUAhITITYD E S C R I P T I O NPRODUCT CODE P R I C E

Legend:  F ie lds  to  be  en tered  are  in  bo ld  type

Figure 51,  Order Form for  Sample Order Entry Program
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c u s T 0 1 4 E R  0 0 0 0 1 2 4 0  t l R D t R

D A T E  0 8 1 , 0 7 ]  S A L E S ! I A N  C , )

S H I P  V I A  I R U C K

CUSTOMER
N U M B E R

O R D E  R
NIJMBE R

DATE SALES I
MAN

j
2 3 i1 9 1 7

D I S K E T T E  R E C O R D

Figure 52, Display of Entered Data and Format of the Diskette Record

DISKETTE RECORD

Figure 53. Display and Diskette Writing for Each lrem on the Order

CUSTOMER
N U M B E R

O R D E R
N U M B E R

ITEM
N U M B E  R

QTY I  Pi r i r j l

1 I 1 7 25 30
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A i t e r  t f r e  q i r , t i { r l y  t s  t j i t i B ' 1 , . . j , , r  i , t ,  i l  ; ' i ; , ; c k  r . j  n r a t l e  t o  s e e  i f
the  c iL :cn i l tV  i s  g | r , ' : i l e r  thar r  

, l000 .  
l {  r t  i s ,  the  opera tor  i s

n t t t i l ' r - ' t i  b i  d l  i : i r ( r ;  rnessdqe,  shr twn l r t  f  : i l d r0  55 .

Figure  $4 .  Tab le  Searc i r  and Er ror  l ' v1er . : : ; r ie  i  r . . i ) i i i p rng  Code

Fig t r re  i : iS ,  L tn r r r ,  Cher :x  a r rd  f , : r r r r r  Me;vqe f r r r  C , ian t i t y  Exeeds 1O0O

i iriRfiNpr i
r l i

l , l i r l

Ld r Cunency 8csi5te, Proof Ke'ytjoa.d Mach,ne lnlelmediate Oala Dnve Obiect Dar!

a 4 n r r o  K e y b a r d  S , z e  $ 1  N a m e  N u m h .  & r  N a m e

l a r / 4 s 4 0 4 1 4 2 4 3 4 4 4 5 4 6 4 7 4 A 4 9 5 0 5 1 5 2 5 3 & 5 5 5 6 5 7 S S & 6 1 6 2 6 3 & 6 5 6 6 6 7 @ 6 9 7 0 7 1 1 2 1 3 1 4 1 5 1 6 D 1 A

De ered  €OF TYF

C o a l ! ,  i ( i
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Figure 56 (Par l  .? of  4) .  Coding for  Sample Order Entry program
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Figure 56 {Part 3 of 4). Coding for Sample Order Entry program

Figure 56 (Part  4 of  4) .  Coding for  Sample Order Entry program
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SAMPLE PROGRAM 2 .MAIL ING L IST  INOUIRY

Sample program 2 i l lustrates the use of two key functions
wi th in the ACL language:

o Using the key indexed access method

o Providing error correction using the special keyboard
close funct ion of  the .FIELD contro l  s tatement ,  and us_
ing registers to specify the buffer and message number in
the ENTR inst ruct iorr

The operator is f irst requested to enter the customer number.
A search of  the mai l ing l is t  data set  (F igure 57)  is  in i t ia ted.
lf the matching record is not found, the operator is request_
ed to reenter the custorner number. lf the record is found,
it is displayed to the operator in the format shown in Fig-
ure 58. The operator is prompted to enter a new srreet,
city, state, zip code, and telephone number. lf any of these
fields are not to be udpated, the operator presses the FIELD
ADV key to advance to the next  f ie ld,  or  REC ADV key to
advance to the end of the record and update the diskette.
lf an error is detected in a previously entered field, the
operator can press the FIELD BKSp key to return the pro_
gram to the previous field.

The ACL coding necessary for this sample program is shown
in Figure 59.

CUSTOMER NUMBER
CUSTOMER LAST NAME
CUSTOMER F IRST NAME
T E L E P H O N E  N U M B E R
STREET
CITY
COUNTRY OR STATE
ZIP  CODE

1 - 1 0
11-25
26-36
3743
44-59
60-75
76-85
86-90

Figure  57 .  Format  o f  Records  in  Ma i l ing  L is t  Data  Set

2  ( 1 d 5 1  n a m e )  l F , , n  n a m c l  ( p h o i l e  N o  )

3  ( S I e e r )

6 Message)

Figure 58.  Format of  Mai l ing List  Record Displayed to the Operator

1 3 0
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Register Usage

A - Customer number (keyed)
B - Street
C - City
D - Country or state
E -  Z ip Code
F - Telephone
G - Scratch
H - Customer number (read from fi le)
| - Customer last name
J - Customer first nanre

Figure 59 {Parr  2 of  3) .  Coding for  Sample Mai l ing List  Inquiry program

Figure 59 (Part  3 of  3) .  Coding for  Sample Mai l ing List  lnquiry program



SAMPLE PROGRAM }OVERLAY PROGRAM

Sample program 3 i l lustrates how an overlay program is
coded.  ln  the example,  there is  one main l ine program
and two overlay programs. Some important items to be
considered when using over lays are:

The .NAME statement must reference the same origin
buf fer  in  the main l ine and over lay programs.  (Buf fer
9 in  th is  example.)

.F0RMAT statements must  be used in the main l ine
program, while dummy formats may be used in the
overlay program. This is because formats are loaded
in high storage by the work station at translation time
and consist of pointers only.

The ORG instruction references the actual buffer
where the over lay wi l l  be posi t ioned in the main l ine
program. Since each instruction is 4 bytes in length,
there are 32 instructions per buffer, and by assigning
a step number of 128 with the ORG instruction, the
next instruction would start four buffers away from
the buffer refrlrenced in the .NAME statement. A step
number of 00ll is in the .NAME referenced buffer.

In the example, the overlay programs are executed once
to create the overlay data set. The first overlay program
references the overlay data set as an SW fi le and writes
the first three records of the fi le. The second ovenay
program referr:nces the overlay data set as an SWE fi le
and writes the next three records of the fi le.

The retrieving of the overlays from the data set is
accomplished by using relative record reads.

Overlays may degrade performance due to the reading
of additional records.

The coding necessary for this program is shown in Figure 60.

Appendir :  D.  Sample Programs 1 3 3
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Figure 60 {Part 1 of 3}. CorJing for Sample Ovorlay Program
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Figure 60 {Part  2 of  3} .  Coding ior  Sample Over lay Program
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Figure 60 (Part 3 of 3). Codling for Sample Overlay Program
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The Pr in te r  L ink  (RPA)  fea ture  a l lows an  ACL program to
load printer corrtrol format programs into format buffers.
then se lec t  PRl l \T  TO EOD mode a t  the  Mode l  2  leve l .  A t
the  conc lus ion  o f  p r in t ing ,  a  method is  p rov ided to  re tu rn
to  ACL progranr  mode a t  the  Mode l  4  leve l .

Pr in te r  L ink  i s  e rpp l i cab le  on ly  to  a  3741 Mode l  4  w i th
the  Communica t ion  L ink  (RPO)  fea ture ,  Expanded Commu-
n ica t ion  fea ture ,  and e i ther  a  371 5  or  37 i7  p r in te r  a t tached.

Pr in te r  con t ro l  fo rmat  p rograms and the  Expanded Commu-
nication feature are described inthe tBM 3741 Data Station
Reference Manual, GA21-9183. The Communication Link
(RPO) feature, lrhe 3715 Printer, and the 3717 printer are
descr ibed in  Chapter  2  o f  th is  manua l .

In  o rder  to  s ta r r  the  Mode l  2  PRINT TO EOD func t ion  f rom
an ACL progran l  you  must :

o  C lose  da ta  se ts  2 ,3 ,  and 4 .

.  Open da ta  se t  1  as  an  SR type f i le  on  dr ive  1 .

o  Load pr in te r  p rograms in  ACL buf fe rs  2 -10  (bu f fe r  l
cannot  be  usrad) .

o  Load ACL reg is te r  A  w i th  p r in t  con t ro l  in fo rmat ion .

o  Program the  COMM ins t ruc t ion .

.  Turn  on  the ,AUTO REC ADV swi tch .

Appendix E. Printer Link (RPA) Feature

The l inkage to pr in t  mode begins when a COMM instruct ion
is encountered in an ACL prograrn. The format of this
inst ruct ion is :

The work station assumes that the input to the print mode
linkage function is in register A, and that buffers 2 through
10 contain print control programs.

Register  A must  conta in the fo l lowing in format ion before
the COMM instruct ion is  executed:

Position Required Information

1 Not usec.

2 The character D.

3 Not used.

4 Format numbers 2 through 9.  Used only i f
buf fer  10 conta ins a quest ion mark.

5 The character N if the check for a continued
data set is to be skipped.

6-1 6 Not used.

Appendix E.  Pr inter  L ink (RPO) Feature r37



When pr int ing is  complete,  the work stat ion wi l i  rerurn
ei ther  to the index t rack or  to  ACL program mode to
t ranslate or  execute a program. You must  put  one of  the
fo l lowing pr int  contro l  characters in  posi t ion 001 of  buf fer
10 to te l l  the work stat iorn which way to return.

When the  ques t ion  mark ,  exc lamat ion  po in t ,  o r  le f t  paren_
thes is  i s  in  pos i t ion  1  o f  t ru f fe r  10  and e i ther  the  COMM
ins t ruc t ion  is  e rxecuted  or  pRINT TO EOD is  manua l ly
se lec ted ,  the  work  s ta t ion  comple tes  pRINT TO EOD and
re turns  to  ACt -  p rogram rnode.  The work  s ta t ion  w i l l  e i ther
t rans la te  o r  execute  a  p rogram,  depend ing  on  the  in fo rma-
t ron  you pu t  in  t rack  0 ,  sec tor  3  o f  d r ive  1 .

The in fo rmat ion  requ i red  to  t rans la te  an  ACL program rs :

Position

2-9

1 0

12-19

20

2 1

Position

2-9

1 0

' t2 -15

2 1

1 3 8

The in fo rmat io r r  requ i red  to  execute  an  ACL program is :

Required Information

Step numLrered source program name

Dr ive  number  where  source  da ta  se t  i s
mounted

Object program data set name

Dr ive  numbrer  where  ob jec t  da ta  se t  i s
meunted

The charac ter  A

Required Information

Object proqram name

Dr ive  numbrer  where  ob jec t  da ta  se t  i s
mounted

ACL program name

-fhe 
characl.er E

Return Point after Print Meaning

Index Track ACL Program Mode

C o l o n  ( : )

Percent  s ign  i96)

P l u s  s i g n  ( + )

Ouest ion mark (?)

Exc lama t i on  po in t  ( ! )

Lef t  parenthesis :  (

Pr in t ing  is  under  cont ro l  o f  the  fo rmat  p rogram
se lec ted  by  by te  4  in  reg is te r  A .

Pr in te r  fo rmat  p rogram is  se lec ted  by  the  charac ter
in  pos i t ion  1  o f  each record .

Pr in t ing  is  under  cont ro l  o f  da ta  s t ream charac ters .



SAMPLE PROGRAM

This program i l lust rates sample coding requi red for  regis ter
A,  a format  program in buf fer  9,  and the COMM instruct ion.
I t  a lso shows the quest ion mark in  buf fer  10,  and sector  3
which returns the work station to ACL execute mode.

The fo l lowing is  a pr in tout  of  the SOURCE data set :

, ' . : . ' . i . i l
I  i i  i ;  i i

i ! , . . , i . . i

L,i  !  i : ; .  i : ; l

i ' , i i :  l : ; :
i . . t : l

i :, I i . j

l l l

r i

The fo l low ing  is  a  p r in tou t  o f  sec tor  3 :

. i . . i
, , l r ' . ! .

i l l ' I I  i l

i i l l i

: , i L  
i

' I

Co lumn  2
I
I
Y
i  r  l . i  l  l : :  i ' . i i  l : . : : i  T

The f i rs t  inst ruct ion in  th is  program, the COMM instruct ion,
uses the in format ion in  regis ter  A to go to Model  2 PRINT
TO EOD mode.  Fr int ing is  now under contro l  o f  the
programs in buf fers 9 and 10.  When pr int ing is  f in ished,  the
quest ion mark in  buf fer  10 te l ls  the work stat ion to re load
and execute the program in ACL mode by us ing the in for-
mat ion in  sector  ,3  0f  the index t rack.

This program is  f rcr  a 3715 Pr inter ,  but  can be used wi th a
3717 Pr inter  by changing byte 23 of  the .NAME statement
to a 2 and byte 13 of  the .PRINTER statement  to a 2.

Appendix E.  Pr inter  L ink {RPO) Feature 139



2.

3.

The fo l low ing  s teps  are  requ i red  to  use  th is  p rogram:

1 .  Labe l  th ree  unused d iske t te  da ta  se ts  w i th  the
f o l l o w i n g  n a m e s  ( p o s i t i o n s  6 - 1 3  o f  t h e  i n d e x  t r a c k ) ;
SOURCE (one t rack) ,  OBJECT ( two t racks  s ta r t ing
o n  a  t r a c k  b o u n d a r y ) ,  a n d  R E C O R D .

Key the sample program into the SOURCE data ser .

Enter  the in format ion to be pr inted in to the
RECORD data ser .

Enter  the fo l lowing in format ion in to sector  3 of  the
index t rack:

Positions Entry

2-7 OBJECT

1 0  1

12-15 TEtiT

2 0 E

Trans la te  the  sample  program.

Turn  on  the  AUTO REC ADV swi tch .  The C09 er ro r
occurs  i f  th is  sw i tch  is  no t  on .

Execute  the  sampl r :  p rogram.

Execut ion  er ro r  codes  fo r  the  Pr in te r  L ink  (RpO)
fea ture  are  l i s ted  in  Append ix  C o f  th is  manua l .

Pr in t ing  can be  s topped by  tu rn ing  o f f  the  AUTO
REC ADV swi tch .  Pr in t ing  cou ld  be  res tar ted  aga in
by  tu rn ing  on  the  / \UTO REC ADV swi tch  and
p r e s s i n g  R E C  A D V .

4 .

5.

6.

7 .



lndex

.BUFFER 21  , 87  CoMM (commun i ca t i ons  l i n k /p r i n t e r  l i n k )  i ns t r uc t i on  62 ,137

.DATASET  8 ,  1 l t t  commaed i t  con t ro l  j , 24

. E N D  2 a  c o m m e n t s  3 , 6 , 2 9
dr ive number t29 communicat ion l ink errors i23
l /O data set  narnre 28 communicat ions 61
ope ra t i ng  mode  28  commun i ca t i ons  l i n k  (COMM)  i ns t r uc t i on  62 ,137
output  data set  or  program name 29 communicat ions mode f rom an ACL program 62

. F f  E L D  2 5 , 4 7 , 1 1 6  c o m p l e m e n t  1 6
buf l 'er  25 condi t ional  branching 35
errors 1 19 considerat ions for  ef f ic ient  key entry programs 64
overf low buf fer  25 contro l  program 8j

.FORMAT 22 ,83 ,116  con t ro l  s t a temen t  name  l b

.NAME 6 ,  1  15  con t ro l  s t a temen ts  1 .  6 .  1  15

.PR f  NTER 14 , ' l . 15  CRDP (punch  a  ca rd )  i ns t r uc t i on  61

.REGISTER 20  CRDR ( read  a  ca rd )  i ns t r uc t i on  60

.SELF-CHECK 15 i ,  116  c rea t i ng  a  sou rce  p rog ram 1
cross reference 98, 1 0O
current  f i le  d isk address 43,  85,  86
customer diagnost ic  d isket te 105

ACL contro l  s taternents coding sheet one 3
ACL contro l  s taternents coding sheet two 3
ACL instruct ions coding sheet 3
ACL label  processor 3,  96 data di rected formatt ing 23,51 ,52
ACL label  processor conf igurator  101 data disposi t ion 26
ACL program operat ion 4 data movement 25
ACL storage est imator 66,  67 data posi t ion 28
ACL  t r ans la to r  1 ,96  da ta  se t  access  me thods  4 ,10 ,75
add  i ns t r uc t i on  30 ,  92  da ra  se t  l /O  bu f f e r  9 .42 .66
afgor i thm contro l  1 5 oara set  labels 82
appl icat ion contro l  language I ,96 data set  name 8
ar i thmet ic operat ions 29,  30,  89 data set  number 8
assignir rg a constanl  value 32,89,92 decimal  edi t  contro l  

' t

assigning a step nunlber (ORG) instruct ion 60 decimal ize sel f -check number 16
delete a d isk record (WRTS) instruct ion 43.16
de le ted  reco rd  rou t i ne  9 ,77
des ign  and  imp lemen ta r i on  U
designated buf fer  load 21

binary synchronous communicat ion 61 diagnost ic  d isket te 1O5
b lank ing  a  r eg i s t e r  31  d i g i t  l /O  con t ro l  16
blocking and deblocking of  logical  records 83 dig i t  posi t ion 1 5
branching operat ior ls  4,  33,  89 disk c lose errors 46,  121
BSCA 13  d i sk  dumo  109
bu f f e r  ass i gnmen ts  3 ,  65 ,68  d i sk  e r ro r s  122
bu f f e r  number  1 ,21  , 54  d i sk  open  e r ro r s  45 ,120

d i ske t t e  ope ra t i ons  41 ,94
d i sp lay  and  keyboa rd  ope ra t i ons  5 ,40 ,88
d i sp lay  sc reen  f l ash  U ,111
d i v i de  i ns t r uc t i on  31

card l /O 60,  61 ,  l l8  dr ive number 8
c a r d  l / O  e r r o r s  1 1 8  d u m m y  G O T O  9 ,  1 5 , 3 4
cha rac te r s  pe r  l i ne  14 ,89 ,  1O1  dynam ic  c l ose  o f  a  da ta  se t  45 ,85
checkpoint  errors 122 dynamic open of  a data set  44,85
checkpo in t  lD  number  58
checkpoint  statement (CKPT) instruct ion 58
CKPT (checkpoint  statement)  instruct ion 58

close (CLOZ) instruct ion 45,  85
CLOZ (c lose) instruct ion 45,  85
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EBCDIC chart  18 i f  register  is /not  negat ive instruct ion 35
edi t  contro l  characters 7 ,23 i f  register  is /not  sel f -check instruct ion 39
edi t  currency characters 

' , i  
i f  register  is /not  s igned numeric instruct ion 39

edi t ing 5,23 i f  register  is /not  zero or  b lank instruct ion 35
edi t ing examples 24 index access method 8l
ef{ ic ient  use of  work stat ion storage 68 index end buJfer  14,  a1
end  o f  f i l e  r ou t i ne  9 ,77  i ndex  end  pos i t i on  14 .91
end of  job (EXIT) instruct ion 45 index length 13
ENTF I  ( keyboa rd  i npu t )  i n s t r uc t i on  40  i ndex  o r i g i n  bu f f e r  13 ,91
error  correct ion 64,70 index star t  posi t ion 13,81
e r ro r  messages  1 ' 14 ,118  i ndex  t ab le  12 ,81  . 91
EXCH (exchange buf fer  contents)  instruct ion 54 indexed GOTO uncondi t ional  branch 33
exchange buf fer  contents (EXCH) instruct ion 54 indicators 1 10
EXEC (execute program clra in)  instruct ion 60 in i t iat ing t ranslat ion wi th the label  processor 96
execute program chain (El lEC) instruct ion 60 in i t iat ing t ranslat ion wi thout  the label  processor 102
execut ion ef for  codes 1 1 I  input  t ranslate table 17
execut ion t iming 92 input  t ranslate table buf fer  number 17
EXIT (end of  job) instruct i lon 45 insert  characrer in buf fer  (  ICBF) insrruct ion 59
exi t  contro l  27 instruct ion block 36
expanded communicat ions {eature 62 instruct ions 29
extend data set  and wr i te c l isk record (WRTE) instruct ion 43,76 intermediate data set  name 7
extent  check 1 3,  91 internal  data movement operat ions 51 ,  Bg

introduct ion 1
inval id kev errors 1 19

{ i e l d  cha in i ng  26
f  ie ld exi t  contro l  27
f  ie ld ex i t  keys 26 job complet ion system hal t  1 1 g

f  ie ld length 26 job run sheet 13,74
f  ie ld type 26
format character  22
format character  posi t ion 22
format number 22
fo rma t  r eco rd  22  key  i ndexed  access  11  , 42 ,70 ,79
formatted display dump 108 key indexed read only access (KR) 11,  86
formatt ing blocked records 23 key indexed read only access,  no index bui ld (KRN) 11,  86
formatt ing records greater  than 128 characters 23 key indexed update access (KU) 1 1,  96
funct ion keys 65 key indexed update access,  no index bui ld (KUN) 1 1.  86

key length 13
key posi t ion 13
keyboa rd  buzz  U .111
keyboa rddes igna t i on  7 ,1O1

general  error  messages 1 1 6 keyboard indicators 87,  111
generate sel f -check number instruct ion 59 keyboard input  (ENTR) instruct ion 40
GETB (move data f rom buf fer  to register)  instruct ion 50 keyboard operat ions 40
GOTO (uncondi t ional  branch) instruct ion 34,9 keying pat tern U
GSCK (generate sel f -check number)  instruct ion 59 KR (key indexed read only)  access method 1 1,86

KRN (key indexed read only,  no index bui ld)
access method 1 1,  g6

KU (key indexed update) access method 1 1,86
KUN (key indexed update,  no index bui ld)  access method 1 1,  86

hexadecimaldisplay 10i '

t  ( label  update) access method 13,  81
ICBF ( insert  character  in buf fer)  instruct ion 59

i f  CRD is/not  busy instruct ion 40,44

i f  format is /not  instruct ion 37

i f  indicator  is /not  on instruct ion 37

i f  pr inter  is /not  busy instruct ion 40

i f  registers equal  instruct ion 36

if registers greater/less insrtruction 36

i f  register  is /not  absolute numeric instruct ion 38

142

label processor error messages 1 O0
label  syntax ru les 1
l abe l  upda te  ( l )  access  me thod  13 ,81
l ines per page 14,1O1
LOAD ( load data buf fer  to register)  instruct ion 55
load data buf fer  to register  (LOAD) instruct ion 55



machine s ize 7 ,1O1 program performance 90,  92
miscel laneous errors 12O program restar t  58,  i l ,  105
miscel laneous instruct ions 58 programming restr ic t ions 88
MOFF (move part ia l  content  to register  wi th of fset)  prompt ing buf fer  25,40

instruct ion 55 prompt ing message 2a,  U,8
MOVE (move data f  rom buf fer  to buf fer)  instruct ion 54 prompt ing message abbreviat ions 68
move data f  rom buf{er  to buf fer  (MOVE) instruct ion 54 prompt ing message number 40
move data f rom buf fer  to register  (GETBI instruct ion 50 prompt ing register  7
move data f rom register  to buf fer  (PUTB) instruct ion 51 proof  keyboard 7
move part ia l  content  f rom register  to register  (MVER) punch a card {CRDP) instruct ion 61

instruct ion 54 PUTB (move data f rom register  to buf fer)  instruct ion 51
move part ia l  contenl  to register  wi th of fset  {MOFF}

i ns t r uc t i on  55
move register  to register  instruct ion 32
mult ip le d isket te data sets 85
mult ip ly instruct ion 30 random bv re lat ive record number access 4
MVER (move part ia l  content  f  rom register  to register l  RBLK (read blocked record f  rom buf fer)  instruct ion 52,83

instruct ion 54 read a card (CRDR) instruct ion 60
read blocked record f rom bufJer (RBLKl l  instruct ion 52,83
read  f r om bu f f e r  (REFM)  i ns t r uc t i on  : t , | , 94
read  i ns t r uc t i on  41 .76
read table entry (TBRD) instruct ion 49,94

no operat ion (NOP) instruct ion 59 record length 8
non-pr intable characters 47,89 REFM (read f rom buf fer)  instruct ion t t l ,94
NOP (no operat ion) instruct ion 59 reference mater ia l  6

ref  ormatt ing 5
register contents 2O
register  t race 1O4
reg i s te r s  3 ,20 ,41

object  data set  name 8 re lat ive record number access 4,69,77

OPEN (open data sert l  instruct ion 44,85 restr ic ted areas 89
open data set  (OPENI instruct ion 44,85 return t ransfer  [subrout ine cal l ]  (RGO] instruct ion 34

operat ion code error  124 RGO (return t ransfer)  instruct ion 34

operator  documentat ion,  t ra in ing,  and test ing 73
ooerator  error  correct ion 70
ope ra to r t r a i n i ng  73 ,75
ORG (assigning a step number)  instruct ion 60
output  t ranslate table 18 sample programs 1 25,  1 30,  1 33,  1 39

output  t ranslate table buf fer  number 18 search table for  equal /h igh entry (TBFN) instruct ion 49,94

overf fow buf fer  25,  search table for  equal  entry (TBFXI instruct ion 48,94

over lapped operat iorr  46,90 second format record 22
secondary Pr inter  buf fer  1 5

select ing t race 105

sel f  check examples 19

sel f  check modulus 15
PCTL (skip to l ine number or  space) instruct ion 47 sel f  checking 5,  15,39
pr imary pr inter  buf f  er  15 sequent ia l  access method 10,42,75
pr int  a l ine (PRNT) lnstruct ion 46 sequent ia l  read access 10,86
pr int  form size 7 sequent ia l  update access 10,  86
pr int  forms contro l  1 01 sequent ia l  wr i te access 1 0,  86
pr inter  buf fers 1 5 sequent ia l  wr i te extend 1 0,  86
pr inter  dump 1O8 set  indicators of f  (SOFF) instruct ion 58,94
pr inter  error  messages 1 18 set  indicators on (SON) instruct ion 58,  94
pr inter  l ink (RPO) feature '137 shi f t  le f t  logical  instruct ion 31
pr inter  operat ions 46,89 shi f t  le f t  s igned instruct ion 31
pr inter  over{ low l ine number 7 ,14 shi f t  r ight  logical  instruct ion 31
pr inter  overf low rout ine 15 shi f t  r ight  round instruct ion 32
pr inter  type 7,14,101 shi f t  r ight  s igned instruct ion 32

PRNT (pr int  a l inel  instruct ion 46 s ingle step t race 1O4
product  table 16 skip i f  character  is /not  equal  instruct ion 38
product  table buf fer  number 17 skip to l ine number or  space (PCTLI instruct ion 47

program debugging 1O4 SOFF (set  indicators of f )  instruct ion 58,94

program execut ion 103 SON (set  indicators onl  instruct ion 58,94
program interrupt ion 58 source l is t ing 98,99
program name 6 special keyboard close 28
program or ig in buf fer  6,  88 SR (sequent ia l  read) access method 10,86

step numbers 3,  29,96

fndex 143



step stop 104 unattended ACL program mode af ter  communir :at ions 62
step t race 104 uncondi t ional  branch 33
sroR (store data regisrer  to buf fer)  instruct ion b6 unformatted display dump 1o7
storage 1,61 Uni ted Kingdom specia l  a lgor i thm I  17
storage al locat ion and requirements 65,66 ustng operator  messages 6g
storage dumps 106 using tables 6g
store data register  to buf fer  (STOR) instruct ion 56
SU {sequent ia l  update) acc€rss method 10.86
subtables 68
subtract instruct ion 30
sum man ipu la t i on  16  WAIT  (wa i t  l /O )  i ns t r uc t i on  44
summing of  products 15 wai t  l /O (WAIT) instruct ion 44
sw (sequent ia l  wr i te)  access method 10,86 warning error  messages 111
SWE (sequent ia l  wr i te exterrd)  access method 10,86 WBLK (wr i te b locked record to buf fer)  insrrucr ion 53.83
symbol  interval  count 7 weight ing factors 1g
symbol ic  labels 3,29,96 weight ing factors register  19

WRFM (wr i te to buf fer)  instrucr ion 53.  94
wri te b locked record to buf fer  (WBLK) instruct ion 53,  g3

wr i t e  d i sk  r eco rd  (WRT)  i ns t r uc t i on  42 ,76
wri te table entry (TBWT) instruct ion S0, 94

table argument 47 ,94 wr i te to buf fer  (WRFM) instruct ion 53.  94
tab le  i ndex  13 ,47 ,95  WRT (w r i t e  d i sk  r eco rd )  i ns r ruc t i on  42 ,76
table number 88 WRTE (extend data ser and wr i te d isk record)
t ab le  ope ra t i ons  4 ,47 ,68  i ns t r uc t i on  43 .  j 6
TBFN (search table for  equal /h igh entry)  instruct ion 49,94 WRTS (delete a d isk recordl  instruct ion 43.76
TBFX (search table for  equal  entry)  instruct ion 48,94
TBRD {read table entry)  instruct ion 49.94
TBWT (wr i te table entry)  instruct ion 50,  94
trace output  1 04
tracks per index 13 ZONE (zone bytes in register)  instruct ion 57
translat ion 96 zone bytes in register  (ZONE) instruct ion 57
translator  error  formats 114
translator  error  messages 114
translator storage assignments 66

3 7 1 3  p r i n t e r  7 , 1 4
3 7 1  5  p r i n t e r  7  , 1 4 ,  1 3 7
3 7 1 7 p r i n t e r 7 , 1 4 , 1 3 7
3741 operat ion 96
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