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This publ icat ion is  a reference manual  that  prov ides

speci f  ic  in format ion about  the IBM 3741 Data Stat ion.
This publ  icat ion is  in tended for  insta l la t ion superv isors,
appl icat ion personnel ,  system analysts,  and system
engineers who wish speci f ic  in format ion on the pro-

gramming for  and operat ional  considerat ions of  the IBM

3741 Data Stat ion.

The IBM 374'l Data Station is part of the IBM 3740 Data
Entry System. The 3741 Data Station consists of two mod-

els  (Models 1 and 2)  .  The only d i f ference between Model  1

and Model  2 is  the addi t ion of  b inary synchronous commu-
nicat ions capabi l i t ies on Model  2.

L ike the 3741 Data Stat ion,  the IBM 3741 Programmable

Work Stat ion is  par t  of  the IBM 3740 Data Entry System.

The 3741 Programmable Work Station consists of two mod-

els  (Models 3 and 4)  .  The 374' l  Programmable Work Stat ion
funct ions as a 3741 Data Stat ion unless the 374 1 Program-

mable Work Station is under control of an ACL program.

This publ icat ion provides in format ion about  the 3741 Pro-
grammable Work Stat ion only when i t  funct ions as a 3741

Data Station.

In this publication, references made to the 3741 Data Sta'

t ion Models 1 or 2 apply (respectively) to the 3741 Program-

mable Work Stat ion Model  3 or  4 (when Models 3 and 4 are
not under control of an ACL program) . For inf ormation

about the 3741 Programmable Work Station when it is un-

der control of an ACL program. see IBM 3741 Models 3

and 4 Programmable Work Station General lnformation,

GA21 -91 96, or tBM 3741 Models 3 and 4 Programmable

Work Station Programming Reference Manual' G421-9194'

This publ icat ion is  d iv ided into the fo l lowing chapters

and appendixes:

. Chapter l. IBM 3741 Data Station provides an over-

v iew of  the 3741.

o Chapter 2. Operation Modes and Considerations pro'

vrdes in format ion about  buf fers,  modes of  operat ion,

and related considerations concerning the 3741.

. Chapter 3. Program lnformation provides inf ormation

on program coding,  program chain ing,  and operator
guidance.

Preface

Chapter 4. Production Statrstrcs provides information

on the  produc t ion  s ta t i s t i c  counters ,  and the  d isp lay-

ing  o f  the  counters .

Chapter 5. Online Field Totals and Chapter 6'

Off l ine Field Totals provide information on onl ine

and o f f l ine  f  ie ld  to ta ls  capab i l i t ies .

c Chapter 7. Second Drsk provides information on second

disk search,  and copy operat ions when the second d isk

is  added to the 3741.

o Chapter 8. Disk lnitialization provides information on

how to in i t ia l ize or  check a d isket te.

. Chapter 9. Self'Check Feature provides information

about  sel f -checking when using modulus 10 or

modu lus  1  1 .

o Chapter 10. Communications provides information on

the binary synchronous communications feature of the

37 41.

. Chapter ll. tBM 3713, tBM 37l5,and IBM 3717 Printers

p rov ides  i n fo rma t i on  on  how the  371  3 ,3715 ,  and  3717

Pr inters are used when at tached to the 3741.

. Chapter 12. Proof Keyboard Feature provides informa'

t ion about  the numer ic  key rearrangement for  the proof

keyboard.

. Chapter 1 3. Data Recorder Attachment Feature pro'

v ides in format ion on how the 129 Card Data Recorder

and 5496 Data Recorder are used when attached to a

3741.

. Chapter 14. l/O Adapter provides information on how

the 3741 can transfer data directly to or from a system'

. Appendix A. Timings provides information on timing

for  searches.  of f l ine f ie ld tota ls ,  copies,  and d isk in i t ia l -

izat ion oPerat ions.

. Appendix B. Card Punch to Hexadecimal Conversion'



This publication assumes that the reader is familiar with
data entry techniques and is also familiar with the con_
tents of  the fo l lowing manuals:

. IBM 3740 Data Entry System
System Summary and tnstallation planning, GA21_9152.

. l8M 3741 Data Station Operator,s Guide, GA21_g131 .

. The IBM Diskette General lnformation Manuat,
cA21 -9182 .

. IBM 3742 Dual Data Station Reference Manual,
G421-9184 .
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IBM 3741 DATA STATION OVERVIEW

The IBM 3741 Data Station is part of the 3740 Data Entry
Sy'stem. The IBM 3741 Data Station is a key entry device
used to record data on a data recording medium called the
IBM disket te.

M,odel  1 (F igure 1)  is  a s tandalone device which has one
keyboard uni t ,  one d isplay uni t ,  one or  two d isket te uni ts ,
and a contro l  uni t .  Model  2 (not  p ic tured)  is  the same as
Model  1,  wi th the addi t ion of  a b inary synchronous com-
municat ions adapter .

Once data has been recorded on the diskette by the 3741,

thre data can be transmitted to another location through the
use of  b inary synchronous communicat ions.  For  Model  2

orr ly ,  or  for  Models 1 and2,  the data can be:

o Converted to tape by using the I BM 37 47 Data Converter

Display Uni t

Cont ro l  Un i t

Display Screen
Brightness Control

Chapter 1. IBM 3741Data Station

o Processed by the 3741 Programmable Work Station Mod'

e l s 3 o r 4

o Used wi th the IBM 3540 Disket te Input /Output  Uni t

which provides direct input capabil it ies to a System/37O

o Pr inted by the 3713.  3715,  or  the 3717 Pr inter

lVote; The 3741 Programmable Work Station, Models 3 and

4, operates as a 3741 Data Station, unless the Programmable

Work Station is under Application Control Language (ACL)

program control. When operating as a Data Station, the

Model 3 has the same functions and available features as the

Model  1;  and the Model  4 has the same funct ions and avai l -

abf e features as the Model 2. *e IBM 3741 Models 3 and

4 Programmable Work Station Programming Reference

Manual, GA21-91 94,for information on the 3741 Program-

mable Work Station, under ACL program control'

Diskette Unit No. 2

Disket te Uni t  No.  1

Keyboard Unit

Diskette Shelf (under tabletop)

Figure 1.  IBM 3741 Data Stat ion

tBM 3741 Data Stat ion 1



Keyboard

The keyboard  (F igure  2)  cons is ts  o f  da ta  keys ,  spec ia l
func t ion  keys ,  func t ion  se lec t  keys ,  two rows o f  labe ls ,
and swi tches .  Data  keys  prov ide  the  means o f  keyrng
64 d i f fe ren t  d isp layab le  charac ters .  A l l  256 EBCDIC
codes can be keyed with the use of the HEX key. The
function select keys are used to redefine the top row of
keys  as  ind ica ted  by  the  two rows o f  labe ls  above the
top  row o f  keys .  The le f thand func t ion  se lec t  key ,  le t te red
in  g reen,  i s  assoc ia ted  w i th  the  upper  row o f  labe ls  ( tha t

is, redefines the top row of keys according to the top row
of  labe ls ) ,  wh ich  are  a lso  green.  The r igh thand func t ion
se lec t  key ,  le t te red  in  wh i te .  i s  assoc ia ted  w i th  the  lower
r o w  o f  l a b e l s .  T h e  s p e c i a l  k e y s  ( D U P ,  F I E L D  B K : S P .  R E C
ADV,  RESET,  e tc . )  per fo rm spec i f i c  func t ions  dur ing  da ta
ent ry .  The swi tches  prov ide  au tomat ic  sk ip /dup l i ca te ,
au tomat ic  record  advance,  and program numer ic  sh i f t
func t ions .  For  a  comple te  descr ip t ion  o f  the  keyboard 's
keys and switches, see the l8M 3741 Data Station Operator 's
Guide. GA21-9131.

Figure2.  3741 Keyboard (Modet 1)

Display

The d isplay (F igure 3)  prov ides stat ion status in format ion,
program information, and data on the screen. fhe 3741
Data Station uses six 40-character l ines of the drspray
screen. Line 1 indicates station status. Lines 2,3, 4, and
the first eight positions (total of 128 positions) of l ine b
display either data or program information, depending upon
the display mode selected. The last 30 positions of l ine 5
and 6 are used for the operator guidance feature. A cursor
(undersr:ore) is used to indicate the position of tne next
character to be entered.

A complete description of the display is provided in the
IBM 3741 Data Station Operator's Guide, G421 9131 .

2

Guidance Message

Figure 3.  Display Uni t  wi th Operator  Guidance



Diskette Unit

The d isk uni t  reads and wr i tes on one s ide of  the d isket te.
F lgure 4 shows the IBM disket te.  For  a complete descr ip-
t ion of  the IBM disket te,  i ts  layout ,  care,  s torage,  and han-
dling, see The IBM Diskette General lnformation Manual ,
GA21-9182.

Figure 4.  IBM Disket te

IBM 3741 Data Stat ion 3



STANDARD FUNCTIONS AND AVAILABLE FEATURES

Figure  5  shows the  s tandard  func t ions  and ava i lab le  fea tures
f o r  t h e  3 7 4 1 .

"Not  under  ACL program cont ro l .

Figure 5 (Part 1 of 2). Standard Functions and Available Features

4

"Not  under ACL program contro l

Figure 5 lPart 2 ol 2). Standard Functions and Available Features

Standard  Func t ion

or  Feature

IBM 3741 Data  Sta t ion
(Mode ls  1  and 2)  and IBM

3741 Programmable  Work

Sta t ion*  (Mode ls  3  and 4)

Second d isk

Synchronous c lock

T e r m i n a l  i d e n t i f i c a t i o n

1 200 bps  in tegra ted

modem

Nonswi tched

Swi tched w i th  au to

a nswe I

3 7  1  3  P r i n t e r

3 7 1  5  P r i n t e r

3 7 1  7  P r i n t e r

Feature  group A:

D i s k  i n i t i a l i z a t i o n

Of f l ine  f ie ld  to ta ls

O n l i n e  f i e l d  t o t a l s

Produc t ion  s ta t i s t i cs

Se l f -check  number
( m o d u l u s  1 0  a n d
m o d u l u s  1 1 )

Ve r i f y

Featu  re

Feature  on  Mode l  2  o r

Feature  on  Mode l  2  o r

Featu  re

Featu  re

F eatu re

Featu  re

Feature

F eatu re

Standard Function
or  Feature

IBM 3741 Data Stat ion
(Models 1 and 2)  and IBM
3741 Programmable Work
Stat ion* (Models 3 and 4)

C o m m u n i c a t i o n s

Expanded

communica t ions

E n t e r i n g  a n d  u p d a t i n g
records

Opera tor  gu  idance

P r o g r a m  c h a i n i n g

Record  length  o f  1
to  1  28  charac ters

Search on

Search on

Search on

Search on
conten t

Ten leve ls

cont rol

con te  n t

end o f  da ta

record address

sequent  i  a  I

o f  p rogram

Data  recorder  a t tachmenr

Disk  copy

Key lock

Opera tor  iden t i f  i ca t ion
card reader

Proof keyboard

Record  inser t

S tandard  on  the  3741
Mode l  2  o r  4 ;  no t
a v a i l a b l e  o n  M o d e l
1 o r 3

Feature  on  Mode l  2
o r 4

Standa rd

Standard

Standard

Standa rd

Standard

Standa rd

Standard

Standard

Standard

Featu  re

Standard  on  second d isk

Feature  on  Mode l  2  o r  4

Feature  on  Mode l  2  o r  4

Featu  re

Featu re



Enter ing ,  r - :p rda t i i rg ,  vc r i f y in l l  o r  searchmg o f  da ta  r . ' ; r r  . r

d i s k  i s  p e r  f  o r m e d  b y  L l r e  c l a t a  s t a t i r r n s  u s i n g  d i f  f e r e n t

r r - rodes  o f  o i l c ! 'a t ion .  The s t , t . luence o{  c ,pe ia t t rons  pL- ! '

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

o p e r a : i i n q .  E a c h  m o d e  1 r f  o p e r a t i o n  i s  u n i q u e ,  a n d ,  t h e r e '

fo re ,  the  use  o f  bu f fe rs ,  keys ,  and in fo rmat ion  r i i sp layed

i s  d i t f  e r e n t  i n  e a c h  m o d e .

B U F ;  F E R S

R u f { e r :  e r e  t e m p o r a r y  r l l o f  i r g e  J r e ; r s  , i s t : r l  f o r  t r a r r s f c r r i n t j

i l a ra  l - ,u tween t l re  k t .y t ro . l t l ,  c l r :p iay ,  . r r r i i  c i rsk .  The bu l ' f i : i s

a r c ' 1 1 r , . .  c u r r { l f l t  r e c o r - d  b u f i e r ' ,  p r e v i o l i s  r e c o r c i  b u f f t : r ,

h o l d  l . r u f i e r ,  a r r r l  p r o r l r a r l  l r L r f  { r r r s .

Cur ren t  Record  Eut fe r

The cur ren t  r -ecord  bu f fe r  rece ives  r ja ta  charac ters  as  they

a r e  k e y e d .  R e c o r c l s  r e a r J  f r o r n  d i : ; k  a r e  a l s o  p l a c e d  i n  t h i s

b u f i e r .  D a t a  d i s l r l a y e d  o n  t h e  d i s p l a y  s c r e e n  i s  t r o m  t h e

c l l r ren t  record  bu f fe r .

Previous F{ecord Buffer

T h e  p r e v i o u s  r e c o r d  b u f f e r - c o n t a i n s  t h e  r e c o r d  t h a t  w a s

p r e v i o u s l y  d i s p l a y e d  i n  t h e  c u r r e r r t  r e c o r d  b l i { f e r .  D a t a

i s  w r i t t e n  o n  t h e  d i s k  f r o m  t h i s  b u f f e r .  T h e  p r e v i o u s  r e c o r d

buf fe r  i s  the  bu f fe r  f rom wh ich  charac ters  a re  ob ta i r red

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

in  the  cur ren t  record  bu f fe r .

Hold Buffer

The ho ld  bu f fe r  con ta ins  the  nex t  record  Io  be  ver i f ied

when in  ver i t y  mode.  Th is  bu f fe r  con ta ins  the  search  mask

dur ing  search  on  conten t  o r  search  on  sequent ia l  con ten t

opera t  l  ons .

Chapter 2" Operat ion Modes and Considerat ions

Program Buf fe rs

I l r e  3 7 4 1  h a s  1 0  l ) r o g r a m  b u f  f e r s  n u t t t b e i e o  1  t h r o r - r g h  9

a n c l  A .  T h e  p r o g r a r n  b u i t e r s  u s u a i l y  c o n l a t n  p r o l l r a m s

i h a t  c o n t r o l  r r - c o r d  f o r r n a i  a n d  p r o c e s s i n q .  F o r  o f f l i n e

f l e i d  t o t a i s  o p e f  a t i o n s ,  t h e  p r o c ; r a n r  b u f f e r s  w i l l  a l s o

r ; o n t a i n  s o r r - r e  f i e l r l  t o t a l s  c o n t r o l  s l a t e m e n t s  t h a t  a r e

r c q u i r e d  r n  o r d e r  t o  p r : r f o r m  t h e  f  i e l d  t o t i t i s  o p e t d t i o n s .

See Cltas-tter 6. Off l inr- '  Field Ttttals ior rnr)re intornration.

Proqr , rn r  bu f ie rs  a re  a ls< . r  usec l  to  conta t i t  opera tor  qu ldance

prornp t inq  message records .  For  in fo r rna t io r t  o t r  opera tor

guidance, see Operator Guirlance in Chapt'er 3. Progran

lnfornatictn.

POWE R ON I  h I  FORI 'J IATION

W h e n  t h e  3 7 4 1  i s  t u r n e d  o n ,  t h e  c u r r e n t  r , : c o r d ,  p t e v i o i l s

r e c o r c l ,  a n d  h o l d  b u f f e r s  a r e  f i l l e d  w i t h  b i a n k s ,  a n d  t h e

p f o q r a m  b u f { e r s  a r e  f i l l e d  w i t h  N ' s .  P r o g r a m  b u f  f e r  0  i s

se lec ted .  l ' he  s ta t r " rs  l ine  c l i sJ t lays  ther  mach ine-not ' ready

d i s k  s t a t u s  ( N ) ,  t f r e  r e a d  i n c l e x  m o d e  ( X ) ,  p r o g r a m  l e v e l  0 ,

a n d  c u r r e  n t  d i s k  a d d r e s s  0 0 0 0 0 .  A I I  o t h e r  p o s i t i o n s  o t t

t h e  s t a t u s  i i n e  a r e  b l a n k

C l o s i n g  t h e  c o v e r  o n  t h e  d i s k e t t e  t h a t  h a s  b e e n  i n s e r t e d

c h a n q e s  t h e  m a c h i n e  s t a t u s  t o  w a i t  ( W ) .  l - h e  v o l u m e  l a b e l

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

v o l u m e  l a b e l  i s  c h e c k e d .  T h e  a c c e s s i b i l i t y  f i e l d  i s  u s e d  t o

a l l o w  ( f  i e l d  i s  b l a n k )  o r  i n h r b i t  ( t i e l d  c o n t a i n s  a n y  c h a r '

a c t e r )  u s e  o f  a  d i s k .  l f  t h e  a c c e s s r b i l i t y  f  i e l d  i s  n o t  b l a n k ,

the  d isk  cannot  be  processed and an  A er ro r  i s  d isp layed.

Then the  374 1  wa i ts  fo r  the  d iske t te  to  be  removed.

A  w r i t e  t e s t  i s  m a d e ;  i f  n o t  s u c c e s s f u l ,  ? ?  i s  d i s p l a y e d  i n

p o s i t i o n s  9  a n d  1 0  o f  t h e  s t a t u s  l i n e .  l f  ? ?  i s  d i s p l a y e d ,

o ther  d isks  shou ld  be  inser ted  to  see i f  th r :  ??  d isappears .

l i  t h e  ? ?  c o n t i n u e s  t o  b e  d i s p l a y e d ,  c a l l  I U M  f o r  s e r v i c e

s i n c e  t h e  m a c h i n e  c a n n o t  w r i t e  r e c o r d s  o n  d i s k .

l f  a l l  tes ts  a re  success fu l ,  sec tor  08  is  read and d isp layed '

Sec tor  08  conta ins  the  f i rs t  da ta  se t  labe l  (a  da ta  se t

labe l  de f ines  requ i red  in fo rmat ion  about  a  da ta  se t .  See

lndex Track Data Set Labels in this chapter for more

in fo rmat ion) .  Data  en t ry  o r  o ther  da ta  s ta t ion  opera t ions

can now be per fo rmed.

Ooera t i on  Modes  and  Cons ide ra t i ons



M O D E S  O F  O P E R A T I O N

The mode o f  opera t ion  is  ind ica ted  by  a  code d isp layed in
pos i t ion  38  o f  the  s ta tus  l ine  o f  the  d isp lay  un i t .  Some o f
the  modes o f  opera t ion  fo r  the  3741 and the i r  cor respono-
ing  d isp lay  codes  are :

Mode Display Code

R e a d  i n d e x  X
Modi fy  index  M
E n t e r  E
Update  U
Ver i fy  V
F ie ld  cor rec t  C
Search  S
F i e l d  t o t a l s  F

Read Index  Mode (X)

The 3741 is  in  read index  mode whenever  i t  i s  on  the  index
t rack .  The read index  mode a l lows records  on  the  index
t rack  represent ing  the  vo lume labe l ,  the  da ta  se t  labe ls ,  and
other  sys tem data  to  be  d isp layed on  the  d isp lay  screen.
These records  can a lso  be  mod i f  ied  or  c le le ted  by  a  spec ia l
procedure cal led modify index. See Modify lndex Mode
(M)  in  th is  sec t ion  fo r  fu r ther  in fo rmat ion .  F igure  6  shows
the da ta  f  low fo r  read index  mode.

Index  record  is  read
f r o n r  d i s k  i n t o  t h e
cur ren t  recor t l  bu f fe r
a n d  d i s p l a y e d .

Record  advance
t rans fers  the  record
to  p rev toL ts  record

bu f fe  r .

Figure 6. Data Flow for

t][--t
-i
\/

Disk

D i s p l a y

Read Index  Mode



lndex Track Layout The f irst seven sectors of the index track may contaln

svs tem in f  o rmat ion  or  in fo rmat ion  about  the  dasket te ,

The f i rs t  t rack  on  a  d isk  i s  ca l led  the  index  t rack  and is  such as  the  loca t ion  o f  t racks  tha t  have deve loped er ro rs

numbered 00 .  The index  t rack 's  26  sec tors  a re  fo r  sVStem in  use .  These seven sec tors  a re  no t  usua l ly  used or  mod i -

o r  da ta  se t  labe l  in fo rmat ion .  The 26  sec tors  on  each o f  the  f ied  by  the  opera tor .  I -he  re rna in ing  sec tors  (08-26)  may

remain ing  t racks ,  numbered 01  th rough 73 ,are  used fo r  con ta in  da ta  se t  labe ls ,  wh ich  are  used to  de f ine  the  da ta

<Jata .  Each sec tor  can conta in  one record .  Track  74  is  se ts  res ident  on  the  d isk .

reserved and shou ld  no t  be  used fo r  da ta  en t rv .

Each record  on  the  index  t rack  l ras  a  record  length  o f  80
charac ters .  The index  t rack  layout  i s  shown in  F igure  7 .

* T h e  v o l u m e  l D  t t e l d  c o n t a i n s  I B M I R D  w h e n  t h e  d i s k e t t e  i s  r e c e i v e d  f r o m  l B M .  W h e n  y o u  i n i t i a l i z e  t h e  d i s k e t t e .  t h e  v o l u m e

l D  f i e l d  c o n t a i n s  e a t h e r  t h e  v o l u m e  l D  e n t e r e d  b y  t h e  o p e r a t o r  o r  i s  b l a n k  i f  t h e  o p e r a t o r  d a d  n o t  e n t e r  a  v o l u m e  l D '

F igure  7 .  Index  Track  Layout

I
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8 0  b l a n k s
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S e c t o r 4  |  S 0 b l a n k s

Sector  5 Pos i t ions  1-5 :  ERMAP;  pos i t ions  6-80 :  b lanks

l f  the  d isk  has  1  o r  2  bad t racks .  pos i t ions  7  and

a 0 ;  pos i t ions  1  1  and 
' l  2  ind ica te  the  second bad

8 ind ica te  the  f i rs t  bad t rack  and pos i t ion  9  conta ins

t rack  and pos i t ion  1  3  conta ins  a  0 .

S e c t o r 6  I  S 0 b l a n k s

S e c t o r  7  |  V o l u m e  l a b e l :  p o s i t i o n s
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Sectors  I  Data  se t  labe ls
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l ndex  Track  Data  Set  Labe ls

Sectors  8  th rough 26  o f  the  index  t rack  are  use t i  p r  imar i l y
f o r  d a t a  s e t  l a b e l s .  A  d a t a  s e t  l a b o l  c l e f i r r e s  r e q L i i r e d  i n f o r -
mat ion  about  a  c la ta  se t  on  d isk  such a : i  l teo inn in , l  o f  cx
t e n t  ( B O E ) ,  e n d  o i  d a r a  ( E O D ) ,  e n d  o f  e x r e n r  ( E O r ) ,  a r r d
the  record  length  o f  records  fo r  the  c la la  se t .

Data Set Labet Fielcl Descriptiott

F i g u r e  8  s h o w s  t h e  f i e l d  l a y o u t  o f  a  d a t a  s e t  l a b e l .  T h e
fo i low inq  is  a  r iescr ip t ion  o f  eac l r  o f  the  f ie ic . l s  in  tne  c ta ta
s e t  l a b e l .

Header i  FielcJ (Posit ions l-4). The heacler 1 f iero, a re
q u i r e c l  f i e l d ,  i s  a  c l a l a  s e t  i a b e l  i d e n t i t i r ' r  f o r  s y s t e m
a p p l i c a t i o n .  l t  m r - r s t  b e  H D R l  i r r  o r d e r  t o  b e  a  v a l i c l  c l a t a
s e t  l a b e l  i d e n t i f  i e r .  W h e n  a  d i s k  i s  i n i t i a l i z e d ,  o n l y  s e c t o r
8  o f  t h e  i n d e x  t r a c k  h a s  H D R  1 .  S e c t o r s  9 - 2 6  c o n t a i n
D D R  I  i n  p o s i t i o n s  1  t h r o u g h  4  a n d  a r e  d e l e t e d .  T h e
d e l e t e d  l a b e l  i c i e n t i f  i e r  c a n  b e  m o d i f  i e d  t o  a  v a l r c t  o a r a
s e t  l a b e l  i d e n t i f  i e r  { F l D R 1 )  b y  u s i n q  t h e  r n c r r . l  r f y  i n c J e x
m o d e .  M o d i f y i n g  t h e  l a i r e l  i n  t h i s  w a y  a l i o w s  y o u  r o  d e
f i n e  m o r e  c l a t a  s e l s  o n  o n e  c l i s k .

Data Set Nante Fielcl  (Posit ions 6-73). the t jata s,:r name
f i e l d ,  a n  o p t i o n a l  f i e l d ,  r s  p r o v i c J e d  t o  a l l o w  y o u  t o  q i v e
t h e  d a t a  s e t  a  c J e s c r i p t i v e  n a m e .  W h e n  a  d i s k  i s  i n i t i a l i z e d ,
t h e  d a t a  s e t  n a m e  f i e l d  o f  t h e  d a t a  s e t  l a b e l  i n  s e c r o r  O g
c o n t a i n s  D A T A  a s . t  n a m e .  T l r e  d a t a  s e I  n a m e  f i e l i l  o f  t h e
data  se t  labc ls  in  sec tors  09  t l r rough 26  conta ins  DA. l 'A
09 th rou .qh  DATA 26,  respec t ive ly .  The c la ta  se t  narnc  ca l
be  chanqer l  to  a  descr ip t i ve  da ta  se t  narne  by  us inq  the
modi fy  i r r r iex  n roc le .

Record Length Field (Positions 23-27): The recorrJ lenqth
f ie ld ,  a  requ i re r l  f ie ld ,  rnus t  con ta in  the  log ica l  record  length
fc r  the  recor r1s  to  be  p laced in  the  da ta  se t .  D isk  in i t ia l i za-
t ion  p laces  the  record  lenqth  in to  th is  f ie ld  fo r  you .  For
the  3741,  the  record  length  f ie ld  can be  00001 th rough
0 0 i 2 8 .  D i s k  i n i t i a l i z a t i o n  c a n  b e  u s e d  t o  s e t  t l t e  r e c o r o
length  to  6V)  128.  The rnod i fy  index  modt :  can  bc  usec l  to
change the  i  28  to  any  va lue  f rom 1  th ror :gh  1  28 .

Beginning of Extent Field (Positions 2g-33): 
'The

b e g i n n i n g  o f  e x t e n t  ( B O E )  f  i e l d ,  a  r e q u i r e d  f  i e l d ,  i d e n t i -
f ies  the  address  o f  the  f i rs t  sec tor  o f  the  c la ta  se t  (where
t h e  f i r s t  r e c o r d  o f  t h e  d a t a  s e t  w i l l  b e ) .  T h e  B O E  f i e l d
has  th is  fo rmat :  TT0SS where  TT is  the  t rack  number
and SS is  the  sec tor  number .  The t rack  number  must
be  in  pos i t ions  29  and 30 ,  a  0  rnus t  a lways  be  in  pos i
t ion  31 ,  and the  sec tor  number  must  be  in  pos i t ions  32
and 33 .  The BOE address  must  be  01001 or  g rea ter .

I

Encl of Extent Field (Positions 35-39). The encl of extent
( E O E )  f i e l d ,  a  r e q u i r e c l  f i e l d ,  i d e n t i f i e s  r h e  a d d r e s : ;  o f  t h e
las t  s€rc to r  o f  the  da ta  se t  (where  the  las t  record  o f  the
d a t a  s e t  w i l l  b e ) .  T h e  E O E  f i e l d  h a s  t h e  s a m e  f o r r n a t  a s
the  BOE f ie ld .  T f re  t rack  r ru rnber  ( l  T ' )  must  l te  r r  ; . i r . rs r
t i o n s  3 5  a n d  3 6 ,  a  0  m u s t  a l w a y s  b e  i r r  p o s r t i o r r  3 7 ' ,  a r r d
t h e  s e c t o r  n u m b e r  ( S S )  m u s t  a l w a y s  b e  i n  p o s r t i o r r s

38 and 39 .  The EOE adc l ress  cannot  be  ia rger  than 74O26
o r  a n  i n c o r r e c t  d a t a  s e t  l a b e l  ( B )  e r r o r  w i l l  o c c u r .  H o w -
ever ,  t rack  74  is  reserved and shou ld  no t  be  used fo r  da ta
e  n  t r y .

Bypass Data Set Fit : lcl  (Posit ion 41): f  he bypass , lata set
{ i e l d  i s  a  f i e l d  f o r  u s e  b y  t h e  3 7 4 1 o r  r h e 3 7 4 1  w i r h  t h € )
comr- r run ica t ions  fea ture ,  da ta  recorder  a t tachment  fea ture ,
a n c l  l i O  a d a p t e r .  T l r i s  f i e l d  m u s t  c o n t a i n  a  B  o r  b r :  b l a n k .
l i  t h e  { i e l d  c o n t a i n s  a  B ,  t h e  3 7 4 7  b y p a s s e s  r h e  d a t a  s e t  ( t h e

d a t a  i n  t h e  d a t a  s e t  i s  n o t  c o n v e r t e d  t o  t a p e ) .  l f  t h e  f i e l d  i s
b lank ,  the  da ta  in  the  da ta  se t  i s  conver ted  to  taper .  Th is
f ie ld  a l lows you to  s to re  p rograrns  and c la ta  on  the  sanre
d i s k .  A  B  w o u l d  b e  p u t  i n t o  t h e  b y p a s s  d a t a  s e t  f  e l d  o f  t h e
d a t a  s e t  l a b e l  d e s c r i b i n g  t h e  d a t a  s e t  c o n t a i n i n g  t h e  p r o g r a m s

The B wor . r ld  keep the  programs f rom be inq  conver ted  to
13 l)c.

Fr  r  t i r r :  c ( )n t r t lUn{ca t ions  f r - ,a tu rc ,  the  s ta t io i l  i ra r rs r l i t t inq
w i l l  b y p a s s  a  d a t a  s e l  r f  t i t e  b y p , : s s  d a l a  s e t  f i c i c l  c o n t a r n s
a  B  F o r  a  r e c e i v i n q  s t a t i o r r ,  i I  t i r e  b y p a s s  d a t a  s t , : t  f i e l d
conta ins  a  B ,  the  da ta  se t  de t i incd  by  t l - re  c ia ta  se t  labe l
w r l l  n o t  b e  b y p a s s e c i  ( d a t a  w i i l  b e  r e c c t , r e d  a n t l  w r r r r r : n
i n t o  t h e  c l a t a  s o t ) .

F o r  t h e  3 5 4 0  D i s k e t t e  I n p u r i O u t p u t  U n i t ,  a  B  i n  p o s r t r o r r
41  causes  t l ' re  da ta  se t  to  be  byoassed cJur rng  read opera-
t i o n :

Acccssibi l i ty Field (Posit ion 42): The accessibi l i ty f  ietd
a s  u s e d  t o  c o n t r o l  a c c F r s s  t o  a  d a t a  s e t .  l f  t h l s  f i e l d  i s  b l a n k
t i re  c ja ta  sc i  i s  p rocessed.  l f  an ' ;  c l ra rac ter  i s  i r r  th i -s  f ie ic l ,
rhe 314 i  doe.s not al low the data sct to l te process{r{.1 ancl
a  d i s k  a c c e s s i b i l r t y  ( A i e r r o r  i s  d i s p l a y e d .  F o r  t h e  3 7 4 1 ,
th is  f ie ld  cannot  be  rnod i f iecJ

Wnte Protect Field (Position 43): ihe write prote,ct f ield
c o n t r o l s  w r i t i n g  o f  r e c o r d s  o n  t h e  d i s k .  l f  t h i s  f i e l d  i s
b lank ,  records  in  a  da ta  se t  a re  read f rom the  d is<  ano
records  are  wr i t ten  on  the  d isk .  l f  th is  f ie ld  conta ins  a
P,  the  da ta  se t  i s  wr i te  p ro tec ted  (da ta  cannot  be  wr i t ten
o n  t h e  d i s k  ) .



lnterchange Type lndicator (Position 44): The interchange

type ind ica tor  f  ie ld  must  be  b lank .  A  b lank  ind ica tes  the
data  se t  can  be  used fo r  da ta  in te rchanoe.

Multivolume lndicator Field (Position 45): fhe multi-

vo lume ind ica tor  f  ie ld  i s  used to  ind ica te  whether  a  da ta

se t  i s  on  one or  more  d iske t tes .  A  mul t i vo lume data  se t

is  a  da ta  se t  tha t  i s  con t inued f rom one d iske t te  to  another .

A  b lank  in  th is  f ie ld  ind ica tes  tha t  the  da ta  se t  i s  con ta ined

on on ly  one d iske t te .  C  is  p laced in  th is  f ie ld  i f  the  da ta

se t  i s  con t inued on  another  d iske t te .  When a  da ta  se t  i s

cont inued on  severa l  d iske t tes ,  th is  f ie ld  in  the  da ta  se t

labe l  o f  the  las t  d iske t te  must  conta in  an  L .  The L  means

tha t  th is  d iske t te  i s  the  las t  fo r  a  mu l t i vo lume data  se t .

For  the  3747. the  L  means tha t  the  da ta  se t  ends  w i th  the

data  assoc ia ted  w i th  th is labe l .  A  b  o r  C means tha t  the

data  se t  i s  no t  comple te  w i th  th is  labe l .

For the data recorder attachment feature and the l /O adap-

te r ,  the  mul t i vo lume ind ica tor  f  ie ld  w i l l  be  descr ibed in  the i r

respective chapters.

Volume Sequence Number Field (Positions 46-47): fhe

vo lume sequence number  f ie ld ,  an  op t iona l  f ie ld ,  i s  used

to  spec i fy  the  sequence o f  vo lumes in  a  mul t i vo lume data

set  (da ta  se t  i s  on  more  than one d iske t te ) .  The sequence

inus t  be  consecut ive ,  beg inn ing  w i th  01  ( to  a  max imum of

99) ,  i f  used.  l f  a  d iske t te  w i l l  be  used on  the  3540,  th is

f ie ld  i s  requ i red .

Creation Date Field (Positions 48-53): The creation date

f ie ld ,  an  op t iona l  f ie ld ,  i s  used to  record  the  da te  the  da ta

set was created. The format of the creation date can be

* lndicates th is entry is  required by the 3740 Data Entry System

Figure 8 (Part  1 of  2) .  Data Set Label  Layout

YYMMDD,  where  YY is  the  year ,  MM is  the  month ,  and

DD is  the  dav .  An example  is  77O7O4.  Th is  i s  Ju ly  4 ,

1977.  l t  a  d iske t te  w i l l  be  used on  the  3540,  th is  f ie ld  i s

requ i red .

Expiration Date Field (Positions 67'72): The expiration

date  f ie ld .  an  op t iona l  f ie ld ,  i s  used to  record  the  da te  the

data  se t  exp i res .  The fo rmat  o f  the  exp i ra t ion  da te  i s

the  same as  fo r  the  c rea t ion  da te .  l f  a  d is l<e t te  w i l l  be

used on  the  3540,  th is  f  ie ld  i s  requ i red .

Verify lndicator Field (Position 73): fhe verify indicator

f ie ld  i s  used by  the  3741 to  ind ica te  tha t  a  da ta  se t  has

been ver i f ied  by  p lac ing  a  V  in to  th is  f ie ld  when the  las t

record  o f  a  da ta  se t  has  been ver i f ied .  Th is  f ie ld  i s  b lank

unt i l  the  da ta  se t  has  been ver i f ied .  l f  a  da ta  se t  was

ver i f ied  and then a  change made to  the  da ta  se t  (e i ther

in  en ter  o r  update  mode) ,  the  3741 rep laces  the  V w i th  a

b l  ank .

End of Data Field (Positions 75-79): The end of data

(EOD)  f ie ld ,  a  requ i red  f  ie ld ,  con ta ins  the  address  o f  the

nex t  sec tor  fo l low ing  the  las t  da ta  record  in  the  da ta  se t
( the  EOD address) .  The address  o f  the  las t  da ta  record

in  a  da ta  se t  i s  EOD minus  one.  When c rea t ing  a  da ta

se t  labe l .  the  EOD address  must  be  equa l  to  the  BOE

address.

The EOD address  is  au tomat ica l l y  update ,C by  one each

t ime a  record  advance occurs  in  en ter  mode.  In  th is

manner ,  the  3741 keeps  t rack  o f  the  loca t t ion  on  d isk

where the next record can be writ ten. When the operator

comple tes  en ter ing  records  and per fo rms the  re tu rn

to  index  func t ion ,  the  EOD va lue  in  the  da ta  se t  labe l  i s

mod i f  ied  to  the  updated  EOD va lue .

Posit ion by Posit ion Representation of Data on the Index Track in Any One Sector of 8-26.

F ie ld  Name Posit ion Purpose

Header  1  1 -4*  Labe l  iden t i f ie r  fo r  sys tem app l ica t ion ;  must  be  HDR1.

5 Reserved.

Data  se t  name 6-13  Descr ip t i ve  name fo r  da ta  se t .

14-22 Reserved.

Record length 23-27* Logical record length.

28 Reserved.

Beginning of 29-33* ldenti f ies the address of the f irst sector of the data set.

ex ten t  (BCtE)

34 Reserved.

Operat ion Modes and Considerat ions



Field Name position purpose

End o f  ex ten t  35-39*  ldent i f ies  the  address  o f  the  las t  sec tor  reserved fo r  th is  da ta  se t .( E O E }

40 Reserved.

Access ib i l i t y  42  Th is  f ie ld  must  conta in  a  b lank  in  o rder  fo r  p rocess ing  to  take  p lace .

wr i te  p ro tec t  43  l f  th is  f ie ld  conta ins  a  P ,  the  da ta  se t  can  be  read on ly .  Th is  f ie ld  must  con.
ta in  a  b lank  to  a l low both  read ing  and wr i t ing

ln te rchange type 44  Must  be  b lank .  A  b lank  ind ica tes  the  da ta  se t  can  be  used fo r  da ta  in te r -
ind ica tor  chanoe.

Mul t i vo lume 45 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 in -
ind ica tor  d ica tes  a  da ta  se t  i s  con t inued on  another  d iske t te ;  an  L  ind ica tes  the  la : ; t

d iske t te  on  wh ich  a  cont inued da ta  se t  res ides .

Bypass data set  4 l
ind icator

Volume sequence 46-47
number

Creation date 48-53

54-66

The f BM 3747 data converter and the 374i communication feature require
that  th is  f ie ld conta in a B or  a b lank.  l f  a  B is  present ,  the data set  is  ignored.
l f  a  b lank is  present ,  the data set  is  processed.  This codinq a l lows the user
to store programs and data on the same disk.

Volume sequence number  spec i f ies  the  sequence o f  vo lumes in  a  mul t i -
vo lume data  se t .  The sequence must  be  consecut ive ,  beg inn ing  w i th  0 .1
( t o  a  m a x i m u m  o f  9 9 ) ,  i f  u s e d .

May be  used to  record  the  da te  the  da ta  se t  was  c rea ted .  The fo rmat  o f  rne
crea t ion  da te  i s  YYMMDD,  where  YY is  the  year ,  MM is  the  month ,  anc l  DD
is the day.

Reserved,

Exp i ra t ion  da te  67 '72  May 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  the  same as  fo r  the
crea t ion  da te .

Ver i fy  ind ica tor  73  Th is  f ie ld  must  conta in  a  V  or  a  b lank .  V  ind ica tes  the  oara
set  has  been ver i f ied .

74 Reserved.

End o f  da ta  75-79*  ldent i f  ies  the  address  o f  the  nex t  ava i lab le  sec tor .
( E O D )

Rese rved.80

* lndicates th is entry is  required by the 3740 Data Entry System.

Figure 8 (Part 2 of 21. Data Sot Label Layout
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Data Set Label Error Checking

The 3741 checks  to  see i f  any  o f  the  fo l low ing  er ro r  cond i -

t ions  ex is t  in  the  da ta  se t  labe l  :

1 .  The beg inn ing  o f  ex ten t  address  is  less  than t rack

0 1 .  s e c t o r  0 1 .

2 .  The end o f  ex ten t  address  is  g rea ter  than t rack  74 ,

sector 26.

3 .  The end o f  ex ten t  address  is  less  than the  beg inn ing

of  ex ten t  address .

4 .  The end o f  da ta  address  is  q rea ter  than the  end o f

ex ten t  address  p lus  1 .

5 .  The end o f  da ta  address  is  g rea ter  than t rack  75 ,

sec tor  01 .

6 .  The sec tor  i s  00  or  g rea ter  than 26 .

7 .  The record  length  is  equa l  to  0  o r  g rea ter  than 1  28

f o r  t h e  3 7 4 1 .

8. The third character of the record address of begin-

n ing  o f  ex ten t ,  end o f  ex ten t ,  o r  end o f  da ta  i s  o ther

than 0 .

9 .  The las t  record  read and cur ren t ly  d isp layed is  f rom

track 00, sectors 1 through 7.

10 .  The four th  pos i t ion  o f  the  header  1  f ie ld  i s  a  number

o ther  than one.

11 .  The record  has  been de le ted .

When a header 1 record in sectors 08 through 26 is read,

the  3741 checks  the  f i rs t  e igh t  cond i t ions  in  the  prev ious

l i s t .  l f  any  o f  these cond i t ions  ex is t ,  an  incor rec t  da ta  se t

labe l  (B)  e r ro r  i s  d isp layed.

When update, veri fy, enter, or search mode is attempted

f rom the  index  t rack .  a l l  11  cond i t ions  are  checked.  l f

any  one o f  the  1  1  cond i t ions  is  p resent ,  the  incor rec t  da ta

se t  labe l  (B)  e r ro r  i s  d isp layed.

Multiple Data Sets Per Disk

For  ease o f  p rocess ing ,  one da ta  se t  per  d is l l  i s  the  bes t '

However ,  more  than one da ta  se t  can  be  on  one d isk .  Each

data  se t  i s  iden t i f ied  by  i t s  respec t ive  da ta  se t  labe l  on  the

index  t rack .  Each da ta  se t  labe l  iden t i f ies  a  da ta  se t  as  to

i ts  beg inn ing  and end ing  addresses ,  whether  the  da ta  se t

has  been ver i f ied ,  the  record  length ,  the  name o f  the  da ta

se t  (op t iona l  f  ie ld )  and o ther  in fo rmat ion  about  the

data  se t .  When a  d iske t te  i s  inser ted  in to  the  d isk  d r ive ,

the  da ta  se t  labe l  a t  sec tor  08  on  the  index  t rack  is  a lways

d isp layed f i rs t .  l f  there  are  o ther  de f ined da ta  se t  labe ls

on the  index  t rack ,  the  opera tor  can record  advance un t i l

the  appropr ia te  da ta  se t  labe l  i s  found.  To  a id  the  opera tor

in  rev iewing  and f  ind ing  the  des i red  da ta  se t  labe l ,  the

data  se t  name f ie ld  (pos i t ions  6  13)  in  the  da ta  se t  labe l

shou ld  be  used.  In  add i t ion ,  the  da ta  se t  labe l  c rea t ion

date  f ie ld  and the  da ta  se t  exp i ra t ion  da te  f  ie ld  shou ld  a lso

be used when a  c lear  d is t inc t ion  be tween jobs  is  needed to

ensure  the  se lec t ion  o f  the  cor rec t  da ta  se t ,  Then in  add i -

t ion  to  read ing  the  da ta  se t  name,  the  opera tor  cou ld  a lso

check  the  c rea t ion  and exp i ra t ion  da tes  to  ensure  proces-

s ing  o f  the  r igh t  da ta  se t ,  o r  the  r igh t  vers ion  o f  the  da ta

se t .

Mod i fy  Index  Mode (M)

The mod i fy  index  mode is  used to  mod i fy  records  on  the

index  t rack .  F ie lds  in  a  da ta  se t  labe l ,  new data  se t  labe ls ,

the  vo lume labe l ,  o r  o ther  records  on  the  index  t rack  can

be mod i f ied  by  us ing  the  mod i fy  index  mode.  Any  o f  the

records  can a lso  be  de le ted  w i th  the  use  o f  the  mod i fy

index  mode func t ion .

To per fo rm a  mod i fy  index  func t ion ,  record  backspace or

record advance to get to the appropriate index track

record  to  be  mod i f ied ,  key  the  record  to  be  wr i t ten ,  then

se lec t  mod i fy  by  p ress ing  FUNCT SEL lovver  and M.  The

modi fv  mode can be  se lec ted  f rom the  read index  mode

on lv ;  i f  i t  i s  se lec ted  f rom another  mode.  a  mode se lec t ion
(M)  e r ro r  occurs .  No o ther  mode can be  se lec ted  f rom the

m o d i f y  m o d e .  D E L E T E  R E C ,  R E S E T .  a n d  R E C  A D V

are  the  on ly  va l id  keys  in  the  mod i fy  mode.  A l l  o thers

g ive  a  func t ion  no t  ava i lab le  (F)  e r ro r .  The mode rever ts

to  read index  a f te r  the  f  i r s t  keys t roke  fo l low ing  the

se lec t ion  o f  mod i fv  mode.
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Enter  Mode (E)

Enter  mode is  the  most  bas ic  mode o f  opera t ion .  Enter
mode can be  se lec ted  f rom the  index  t rack  on ly ;  a  mooe
se lec t ion  (M)  e r ro r  resu l ts  i f  en ter  mode is  se lec ted  f rom
any o ther  pos i t ion  on  the  d isk .  Enter  mode is  used to
wr i te  new in fo rmat ion  on  the  d isk .  To  se lec t  the  enrer
mode,  p ress  FUNCT SEL lower  and then press  ENTER.

As the operator keys a record, the data is stored in the
cur ren t  record  bu f fe r  un t i l  the  record  is  comple ted .  When
a record advance occurs, the completed record is trans_
ferred to the previous record buffer. While the next
record  is  be ing  keyed in to  the  cur ren t  record  bu f fe r .  the
prev ious  record  is  wr i t ten  on  the  d isk .

The da ta  f low is  summar ized in  F igure  9 .  When enter
mode is  se lec ted ,  the  d isk  i s  pos i t ioned a t  BOE;  the
current record buffer and the previous record buffer are
set to blanks. The stat ion is then ready to accept data
keyed into the current record buffer.

As  da ta  i s  keyed,  i t  i s
s to red  in  the  cur ren t
record buffer and +-__
d isp layed on  the
screen.

At record advance,
the data is moved
to the previous
record buffer and
written on the disk.
The current record
is  f i l led wi th b lanks
to a l low the operator
to key the -+
next data record.

D i s p l a y

Figure 9. Data Flow for Enter Mode

Alternate Record Advance in Enter Mode

An a l te rna te  method o f  record  advance in  en ter  rnode can
be se lec ted  by  press ing  FUNCT SEL lower  and then R.  A
dash w i l l  appear  in  pos i t ion  39  in  the  s ta tus  l ine .  The
record  advance func t ion  in  en ter  mode is  changed so  tha t
a l l  f ie lds  tha t  fo l low the  pos i t ion  o f  the  cursor  a t  the  t ime
of record advance are not executed in contrast to these
f ie lds  be ing  executed  in  normal  en ter  mode.  The a l te rna te
record  advance func t ion  has  th is  advantage:  When the
REC ADV key  is  p ressed,  the  record  is  a lwavs  wr i t ten  on
the  d isk  exac t ly  as  the  opera tor  sees  i t  on  the  d isp lay  (no
automat ic  dup l i ca te  o r  sk ip  f ie lds  a re  executed) .  The
normal  record  advance may cause changes in  au tomat rc
dup l ica te  and sk ip  f ie lds  tha t  a re  beyond the  cursor  pos i_
t ion  a t  the  t ime o f  record  advance.

To re tu rn  the  mach ine  to  the  normal  en ter  mode,  p ress
F U N C T  S E L  l o w e r  a n d  K .  I n s e r t i n g  a  d i s k  o r  t u r n i n g  t h e
power  on  w i l l  a lso  es tab l i sh  the  normal  mode.

Right Adjust Fields

Programmed r igh t  ad jus t  f  ie lds  a l low data  en tered  in to  the
cur ren t  f  ie ld  to  be  moved to  the  r igh t  f  ie ld  boundary  by
press ing  the  RIGHT ADJUST key .  R igh t  ad jus t  f ie lds  must
be at least two characters long and can be as long as a whole
record .  In  en ter  mode,  the  RIGHT ADJUST key  is  used to
ex i t  a  r igh t  ad jus t  f ie ld .  When the  RIGHT ADJUI IT  key  is
pressed, the 3741 shif ts the characters previously entered
in  the  f ie ld  (up  to  the  cursor  pos i t ion)  to  the  r igh t  f ie ld
boundary .  F i l l  charac ters  a re  inser ted  to  the  le f t  o f  the
first keyed character as required. The f i l l  character used
depends on  the  f  ie ld  de f  in i t ion  charac ter  used fo r  the  f ie ld .
See Right Adjust Fields in Chapter 3.

Press ing  the  RIGHT ADJUST key  in  the  f i rs t  pos i t ion  o f  a
r igh t  ad jus t  f ie ld  en ters  f i l l  charac ters  in to  the  en t i re  f ie ld .

The dash ( - )  key,  when used in a r ight  adjust  f ie lc l  that  is
programmed for numeric shift, gives a negative value to
the number and then causes the field to be exited. The
uni ts  ( r ightmost)  posi t ion of  the negat ive number conta ins
an a lpha equivalent  i f  the d ig i t  is  1 through g (1=J,  2=K,
3=L,4=M, 5=N, 6=O, 7=P, 8=O, 9=R) or  the hex code D0
i f  the d ig i t  is  0.  The numbers in  the other  posi t ions of  the
r ight  adjust  f ie ld have thei r  numer ic  value.  For  ex,ample,  i f
21 is  entered in  a f ive-posi t ion,  zero f i l l ,  r ight  adju: ; t  f ie ld
and the dash key is pressed, the field wil l contain 0002J
(negat ive 21) .

Note: Perlorming a character advance or f  ield aovance
wi l l  cause the  r igh t  ad jus t  f ie ld  to  be  ex i ted  in  en ter r  mode.

Keyboard

v

n
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update Mode (U)

Use the  update  mode to  read records  f rom the  d isk  fo r

rev iew or  mod i f  i ca t ion .  To  se lec t  the  update  mode,  p ress

FUNCT SEL lower  and then press  UPDATE.

Data  f low is  summar ized in  F igure  10 .  Update  mode can be

se lec ted  f rom the  read index ,  search .  o r  ver i f y  mode.  l f

update  is  se lec ted  f rom the  index  t rack ,  the  d isk  i s  pos i -

t ioned a t  BOE;  i f  update  is  se lec ted  f rom the  ver i f y  mode,

the  record  a t  the  cur ren t  d isk  address  is  re read.  Se lec t ing

the  update  mode f rom the  en ter  mode resu l ts  in  a  mode

se lec t ion  (M)  e r ro r .  However ,  the  mode automat ica l l y

changes to  the  update  mode when record  backspac ing

occurs  dur ing  the  en ter  mode.  The search  mode a lso  au to-

mat ica l l y  changes to  update  mode a t  the  end o f  a  search

operation. An empty data set (Y) error occurs i f  update

mode is  se lec ted  when the  end-o f -da ta  address  equa ls  the

beg inn ing-o f -ex ten t  address ;  in  o ther  words ,  when the  da ta

set  i s  empty .

l f  record  advance reaches  EOD dur ing  update  mode,  the

mode o f  opera t ion  au tomat ica l l y  changes to  en ter  mode.

However ,  an  au tomat ic  re tu rn  to  index  t rack  is  per fo rmed

if the data set is protected by a write protect byte in the

labe l  (a  wr i te  p ro tec t ,  G,  e r ro r  i s  d isp layed)  o r  i f  the  da ta

se t  i s  fu l l  (an  end o f  ex ten t ,  E ,  e r ro r  i s  d isp layed) .

Record  is  read f rom +-

d isk  in to  cur ren t

record  bu f fe r  and

d isp layed.  Any

changes are  keyed

lnto current record --g-
bu ffer.

D i s p l a y

Record  advance

transfers data to
prev ious  record  bu f fe r

and reads next record

in to  cur ren t  record

buf fe r .  l f  da ta  was

changed the record is

writ ten to disk.

Keyboard

Verify Mode (Vl

Use the veri fy mode to check the accuracy 'of data records

a l ready  on  the  d isk  and to  make cor rec t ion : ;  to  the  records

when er ro rs  a re  found.  The process  o f  ver i f y ing  da ta  i s

s imi la r  to  tha t  o f  en ter ing  da ta .  As  the  da ta  fo r  a  record

is  rekeyed f rom the  source  document ,  each charac ter  i s

au tomat ica l l y  compared w i th  the  cor respor rd ing  charac ter

in the record in the current record buffer. l f  the characters

do no t  compare ,  a  ver i f y  mismatch  (V)  e r ro r  occurs .

To se lec t  the  ver i f y  mode,  p ress  FUNCT SEiL  lower  and

then press  VERIFY.  Se lec t  the  ver i f y  mode f  rom read

index  or  update  mode.  For  da ta  f low,  see F igure  11 .  When

ver i fy  mode is  se lec ted ,  the  prev ious  record  bu f fe r  i s  au to-

mat ica l l y  f  i l l ed  w i th  b lanks ,  and the  f  i r s t  non-de le ted  record

is read into the current record buffer.

Ver i fy  mode can a lso  be  se lec ted  f rom ver i fy  mode '

Se lec t ing  ver i f y  mode f rom ver i fy  mode is  p rov ided in  the

event that the operator discovers, after malcing some cor-

rec t ions  to  the  record  be ing  d isp layed,  tha t  the  wrong

source record is being used to veri fy the rer:ord being

d isp layed.  By  se lec t ing  ver i f y  mode f rom ver i fy  mode,  a l l

changes made to the record are ignored and the entire

record  is  red isp layed.

Next record is read -
f rom d isk  in to  the

ho ld  bu f fe r .
I
V

The record is

transferred at record

advance to  the  cur ren t  -+

record buffer and

d isp layed.
I
Y

Keyed data is com-
pared w i th  the  da ta  in  the

Record advance

transfers data to

on ly  i f  da ta  was

changed.

Figure 11.  Data Flow for  Ver i fy  Mode

Disp la l ,

cur ren t  record  bu t re r  . - . / -  '  /  / /

Fecoro aovance ,/ lffiF/
transfers data to +. /
previous record buffer. 

.....'\(.3{

Data is  wr i t ten on the d isk Keyboard

t-l

v

E

Figure 10.  Data Flow for  Update Mode
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Display

Dur ing  ver i f i ca t ion ,  the  da ta  record  is  d isp layed up  to  bu t
not including the cursor posit ion. However, the entire
record  is  d isp layed (1 )  a f te r  the  record  is  moved an to  the
current record buffer, (21 after a record backspace opera-
t ion ,  o r  (3 )  when an  er ro r  occurs .  The keys t roke  fo l low-
ing  the  RESET key  re tu rns  the  normal  ver i f y  d isp lav  mode.

Error Correction

l f  a  charac ter  keyed wh i le  ver i f y ing  is  no t  the  same as  tne
corresponding character in the current record buffer. the
fo l low ing  occur :

1 .  The keyboard  locks .

2 .  A  ver i f y  mismatch  (V)  e r ro r  code is  d isp layed on  the
s ta tus  l ine .

3 .  The cursor  i s  under  the  pos i t ion  in  e r ro r .

4 .  The en t i re  record  is  d isp laved.

Use RESET to  rese t  the  er ro r  cond i t ion  and then cor rec t
the  charac ter  in  e r ro r .

The f i rs t  charac ter  key  fo l low ing  the  er ro r  i s  accepted  i f
the character keyed agrees with either the character in the
current record buffer or the character that caused the error.
l f  the  f i rs t  charac ter  key  pressed fo l low ing  the  er ro r  ts  no t
accepted ,  a  ver i f y  mismatch  (V)  e r ro r  i s  aga in  d isp layed.
The cor rec t ion  process  is  cont inued un t i l  a l l  cor rec lons
have been made to the record.

Skip Functions

l f  SKIP is  p ressed or  a  p rogrammed sk ip  f ie ld  i s  encoun_
tered  dur ing  ver i f  i ca t ion ,  the  en t i re  f  ie ld  o r  the  remainder
o f  the  f ie ld  i s  checked fo r  b lanks .  l f  a  nonb lank  cnarac ter
is  encountered .  the  cursor  s tops  in  tha t  pos i t ion ,  the  sk ip
ac t ion  te rmina tes ,  and a  ver i f y  mismatch  (V)  e r ro r  i s
d isp layed.  A f te r  p ress ing  RESET,  the  non-b lank  charac ter
can be  rep laced w i th  a  b lank  by  press ing  SKlp .  The s ta t ion
then cont inues  to  check  the  remainder  o f  the  f ie ld  fo r
b lanks .

Duplication Functions

Press ing  DUP or  en ter ing  a  p rogrammed dup l ica t io ,n  f ie ld
dur ing  da ta  ver i f i ca t ion  causes  the  res t  o f  the  f ie ld  to  be
ver i f  ied  au tomat ica l l y .  The charac ters  o f  the  record  in  the
cur ren t  record  bu f fe r  a re  compared w i th  the  cor re r ;pond ing
charac ters  in  the  prev ious  record  bu f fe r .  l f  one  o f  the  char_
ac ters  in  the  record  d isagrees  w i th  the  cor respond i r rg  char_
ac ter  in  the  prev ious  record  bu f fe r ,  a  ver i f y  mismatcn  er ro r
is  pos ted .  A f te r  RESET is  p ressed,  the  charac ter  f rom the
prev ious  record  bu f fe r  can  be  inser ted  in to  the  cur renr
record  bu f fe r  by  p ress ing  DUp.  The dev ice  then cont inues
c o m p a r i n g  t h e  f i e l d .

When us ing  the  aux i l ia ry  dup l i ca t ion  fea ture ,  the  r lharac ters
in  the  cur ren t  record  are  compared w i th  the  cor respond ing
charac ters  in  p rogram buf fe r  4 .

Right-Adjust Fields

l f  a  r igh t -ad jus t  f ie ld  i s  encountered  wh i le  ver i f y ing  da ta ,
the  cursor  s tays  in  the  f i rs t  pos i t ion  o f  the  f ie lO un t i l  the
f  i rs t  da ta  key  is  p ressed.  The f  i l l  charac ters  a re  compareo
depend ing  on  the  f  ie ld  de f  in i t ion  charac ters ,  and then the
f i rs t  da ta  charac ter  keyed is  compared w i th  the  f i rs t  nonf i l l
charac ter  in  the  f ie ld .  l f  ne i ther  agree ,  an  er ro r  occurs .
When f i l l  charac ters  a re  in  e r ro r ,  the  cursor  i s  a t  the  s ta r t
o f  the  f ie ld :  When data  does  no t  match ,  the  cursor  rs
a t  the  f i rs t  non- f i l  I  characrer_

To ex i t  f rom the  r igh t -ad lus t  f ie ld  a f te r  ver i f y ing  the  las t
charac ter  in  the  f ie ld ,  p ress  e i ther  RIGHT ADJ or  the  dash
( - )  k e y .  R I G H T  A D J  a n d  t h e  d a s h  k e y  a l s o  v e r i f y  t h e
f  ie ld 's  s ign ,  un less  the  f  ie ld  i s  a lphabet ic .  (The das l r  key  is
used to  ver i f y  a  numer ic  f ie ld  hav ing  a  minus  s ign . )  l f  the
r igh t -ad jus t  f  ie ld  i s  a lphabet ic ,  the  las t  charac ter  in  the  f  ie ld
is  ver i f  ied  in  the  same way as  a  charac ter  in  any  o ther  pos i -
t i o n  i n  t h e  f i e l d .

l f  a  ver i f i ca t ion  er ro r  occurs  wh i le  ver i f y ing  the  s ig r r  o f  a
r igh t -ad jus t  f ie ld ,  a  r igh t  ad jus t  s ign  (X)  e r ro r  i s  d isp layed.
The s ign  can be  changed by  press ing  o f  RIGHT ADJ or  the
dash key  tw ice .

Press  RIGHT ADJ or  the  dash key ,  i f  app l i cab le ,  to  ex i t
from every programmed right-adjust f ield. press th,e ks,
even when one r igh t -ad jus t  f ie ld  immedia te ly  fo l lovys  ano-
ther  and when r igh t -ad jus t  f  ie lds  conta in  a l l  f  i l l  chanacters .
Fa i lu re  to  p ress  RIGHT ADJ or  the  dash key  a t  the  end o f  a
r igh t -ad jus t  f  ie ld  causes  r igh t  ad jus t  (R)  e r ro r  on  th rs  nex t
da ta  keys t roke .
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When a r ight-adiust  f ie ld is  the last  f ie ld in  a 128-character
record on the 3741 and the field has been verif ied but
RIGHT ADJ has not  yet  been pressed,  the cursor  posi t ion
is  129 for  the 3741,  and the cursor  is  not  d isp layed.

In ver i fy  mode.  RIGHT ADJ or  the dash key should be used
only when the cursor  is  in  the f i rs t  posi t ion of  the r ight-
adjust  f ie ld ( to ver i fy  a zero or  a b lank f ie ld)  or  when the
f ie ld is  fu l l  ( the cursor  wi l l  have moved to the f i rs t  posi t ion

of the next f ield). lf these keys are pressed when the cur-
sor is in any other position, a right adjust (Rl error occurs.

S&ns

l f  the uni ts  posi t ion of  a numer ic  r ight-adjust  f ie ld conta ins
a negat ive number (D zone).  the s ign and the value of  the
field are verif ied separately. The first keystroke for the
units position verif ies the digit. l f the character is correct-
ed,  only  the d ig i t  por t ion is  changed.  The s ign (D zone) is
not affected. To exit from the field, use the dash key.
The dash key a lso ver i f  ies the s ign.

l f  the uni ts  posi t ion of  a r ight-adjust  f ie ld has a D zone
(dash) but  the f ie ld is  a lpha,  the ent i re character  is  com-
pared. lf corrected, the entire character is changed. Exit
f rom the f ie ld us ing RIGHT ADJ.  To ver i fy  a dash charac-
ter  in  a numer ic  r ight-adjust  f ie ld,  press ALPHA SH I  FT
with the dash key.

Hexadecimal Data

Ver i fy  hexadecimal  data in  the same way i t  is  entered:

1 .  P ress  HEX.

2. Press two character keys corresponding to the hexa-
decimal digits wanted. The character is verif ied after
the last keystroke for that character.

Record Advance

When a record advance is performed on a corrected record
the record is rewritten on the disk as corrected. lf there
were no corrections to the record, it is not rewritten during
record advance. lf no verif ication or correction to a record
has taken place and the cursor is in the first manual posi-
tion of the record, pressing REC ADV causes a record
advance function to occur without verif ication of the
record. lf a correction had been made to the record, and
the cursor is positioned at the first manual position of the
record, pressing REC ADV will not cause a record advance

function and the operator is forced to verify the record.
Pressing record advance when the cursor is; in other than
the first manual position of a record causes all remaining
automat ic  sk ip and manual  f ie lds to be ver i f ied as b lanks;
remaining automatic duplicate fields are vrerif ied and bypass
fields are bypassed.

Verification Code

After the last record in a data set has been verif ied, a

ver i f icat ion code (V)  is  automat ica l ly  inser ted in  the ver i fy
field of the data set label, the mode of operation changes
to a read index mode, the data set label is displayed, end

of extent (E) alert is displayed, and progr,am level 0 is

selected.

Field Correct Mode (C)

Field correct mode may be used to correc:t an entire field

with a minimum number of keystrokes. 
-l 'he 

f ield correct
mode can be selected from the verify mode only. To select

the field correct mode, press FIELD COFi. The cursor

moves to the first position of the current f ield, and the

field can be rekeyed as if in the enter mode. When the end

of the field is reached, the cursor then moves back to the

first position of the field and the mode changes to verify.

Selecting f ield correct mode when not in verify mode or

while processing a programmed automatic field in verify

mode resul ts  in  a mode select ion (M) errc , r .  FIELD ADV

and CHAR ADV are val id  in  the f ie ld correct  mode.  The

field correct mode changes back to the verrify mode when a

field or character backspace moves the cursor out of the

current  f  ie ld.

Search Mode {S}

Use search mode to:

o Search on record address from read index. update, or

enter mode.

o Search to end of data from index, entrer, or update mode.

o Search on content from read index or update mode.

o Search on sequential content from read index, update. or
enter mode.

For data flow information, see Figure 12.
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Note: After pressing any search key, except for search
EOD,  bu t  be fore  press ing  REC ADV,  the  search  opera t ion
can be  cance led  by  press ing  FUNCT SEL lower  and
R E T U R N  T O  I N D E X  o r  b y  p r e s s i n g  F U N C T  S E L  l o w e r
a n d  U P D A T E .

Mask is  keyed in to
the  cur ren t  record  €

buf fe r  and d isp layed.
l l
l l
t t
V -

Mask  is  t rans fer red  to
ho ld  bu f fe r  a t  the
s tar t  o f  the  search .

Key  board

Records  are  read in to+
cur ren t  record  bu f fe r
and compared w i th
the  mask  in  the  ho ld
buf fe r  un t i l  a  match
is  found.  The record
found is  d isp layed.

The t rack  and sec tor  address  spec i f ied  can be  the  beg inn ing
of  ex ten t  address ,  the  end o f  da ta  address  minus  one,  o r
the address of any record between these two addresses.
Select the search mode to do a search by record acldress
opera t ion  f  rom the  read index ,  update ,  o r  en ter  m, toe .
Se lec t inq  the  search  by  record  address  func t ion  f rom any
other  mode causes  a  mode se lec t ion  (M)  e r ro r .

The search  s tops  on  the  record  address  spec i f ied  and the
record  a t  the  spec i f ied  address  is  d isp layed.  The cur ren t
record  bu f fe r  and the  prev ious  record  bu f fe r  con ta in  the
d isp layed record  a t  the  end o f  the  search  and the  nrode
changes to the update r-node. The record can now be
updated  or  rev iewed.  Once the  record  has  been uadated
or  rev iewed,  another  search  can be  in i t ia ted  f  rom th is  address .

A search  address  ( l  )  e r ro r  i s  d isp layed i f  the  search  address
is  spec i f ied  incor rec t ly ,  i f  the  address  is  g rea ter  than or
equa l  to  the  end-o f -da ta  address  or  less  than the  beg inn ing-
o f -ex ten t  address  fo r  the  da ta  se t ,  o r  i f  the  address  rs  on
the  index  t rack .  l f  an  inva l id  address  was en tered ,  the  cur -
sor  moves to  the  f i rs t  pos i t ion  o f  the  da ta  l ine  on  t lhe  d is -
p lay  screen.

Search on record address can be used to continue a veri fy
job .  Th is  i s  done by  in i t ia t ing  the  search  and then se lec t ing
verify mode when the record at the specif ied address is
d  isp layed .

Search to End of Data

Search  to  end o f  da ta  i s  used when you want  to  search  to
the  las t  da ta  record  in  a  da ta  se t  and beg in  add ing  new
records to the data set. To search to the last recorcl of a
data  se t ,  p ress  FUNCT SEL lower  and then press  SEARCH
EOD.  Se lec t  the  search  to  the  end o f  da ta  func t ion  f rom
the read index ,  en ter ,  o r  update  mode.  Se lec t ing  f rom any
other  mode resu l ts  in  a  mode se lec t ion  (M)  e r ro r .

When the  search  is  comple ted ,  the  cur ren t  d isk  address  is
set equal to the last record in the data set and the record
is displayed. The contents of the previous record br.rf fer is
set equal to the current record buffer and the mode of
operation changes to update.

D i s p l a y

D i s p l a y

Figure 12, Data Flow for Search Mode

Search on Record Address

Search on record address al lows you to search through a data
set using record addresses. Search on record address is
espec ia l l y  use fu l  i f  spec i f i c  records  have to  be  updated  and
you know the addresses of the records.

To search for a record in a data set, key i ts track and sector
address. The specif ied address must have the format TT0SS
where  TT is  the  t rack  number  and SS is  the  sec tor  numoer .
The record address is keyed into posit ions 1 throuqh 5 of
the  d isp lay .

^i
v

tl

Disk
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Search on Content

Use search  on  conten t  to  f ind  rc 'cords  tha t  a re  ident i f ied  by

the  conten t  o f  spec i f ied  charac ter  pos i t ions .  The spec i f i ca '

t ion  o f  the  ident i f y ing  charac ters  and the i r  pos i t ions  is

ca l led  a  mask .  The mask  can be  any  one or  more  pos i t ions

of  a  record  and mav inc lude the  en t i re  record .  The mask

charac ter  pos i t ions  do  no t  need to  be  cont iguous .  The

search  w i l l  s top  on ly  on  a  record  tha t  con ta ins  an  exac t

match  be tween the  record  and the  search  mask .  The b lank

charac ter  i s  used to  ident i f v  pos i t ions  tha t  a re  no t  inc luded

in  the  mask ;  there fore ,  the  b lank  cannot  be  used success fu l -

l y  a s  a  c h a r a c t e r  \  / i t h i n  a  m a s k .  F o r  e x a m p l e ,  i f  a  c e r t a i n

f ie ld  in  a  record  conta ins  ABbCD and the  search  mask

ABbCD is  used,  the  search  w i l l  s top  on  the  f i rs t  record  tha t

c o n t a i n s  A B  i n  t h e  f i r s t  t w o  o o s i t i o n s  o f  t h e  f i e l d  a n d  C D

i n  t h e  l a s t  t w o  p o s i t i o n s  o f  t h e  f i e l d .  A n y  o f  t h e  2 5 6

E B C D I C  c h a r a c t e r s  m i g h t  b e  i n  t h e  t h i r d  p o s i t i o n  o f  t h e

f  i e l d  .

Search ing  by  conten t  i s  accompl ished in  a  fo rward  d i rec t ion ,

beg inn ing  w i th  the  nex t  record .  The records  conta ined in

the  cur ren t  sec tor  and a l l  p rev ious  sec tors  a re  no t  checked.

Se lec t  the  search  on  conten t  func t ion  f rom the  read index

or  update  moc le .  Se lec t ing  th is  func t ion  f rom any  o ther

moc le  r ;auses  a  mode se lec t io r r  (M)  e r ro r  to  occur .

Fo l low ing  a  search  opera t ion ,  the  prev ious  record  bu f fe r

conta ins  the  same data  as  in  the  cur ren t  record  bu f fe r  and

the  3741 is  in  update  mode.  l f  the  en t i re  t la ta  se t  has

been searched and no  record  found;  the  search  s tops  and

a  s e a r c h  ( S )  e r r o r  i s  d i s p l a y e d .

To cont inue search ing  fo r  records  us ing  the  same mask,

p r e s s  F U N C T  S E L  l o w e r ,  S E A R C H  C O N T E N T ,  a n d  R E C

ADV in  tha t  o rder .  Do no t  reenter  the  search  mask .

l f  a  de le ted  record  is  read dur ing  a  search  on  conten t  and

the  da ta  in  the  de le ted  record  does  no t  match  the  mask ,  the

search  cont inues  and a  de le ted  record  (6 ) ,  e r ro r  appears

m o m e n t a r i l y  o n  t h e  s t a t u s  l i n e .  H o w e v e r ,  i f  t h e  d a t a  i n  t h e

de le ted  record  matches  the  rnask ,  the  search  s tops  and the

de le ted  record  is  d isp layed.

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

length ,  the  search  may s top  on  a  record  in  wh ich  a  por t ion

pf  the  f ie ld  in  the  record  be ing  d isp layed matches  the  mask .

Th is  i s  because the  mach ine  takes  the  mask ,  in  the  pos i t ions

keyed,  and compares  the  mask  to  records  in  the  da ta  se t

search ing  fo r  the  da ta  tha t  matches  the  mask .  (Remember

tha t  the  b lank  pos i t ions  in  the  mask  ident i f y  the  pos i t ions

of  the  record  tha t  w i l l  no t  be  checked. )  There fore ,  a  por -

t ion  o f  a  f ie ld  cou ld  sa t is fy  the  mask  even though i t  i s  no t

the  record  the  opera tor  des i res .  For  example ,  i f  a  mask  o f

SMlTf i  was  keyed in  pos i t ions  1  th rough 5  and the  search

was in i t ia ted ,  i t  i s  poss ib le  tha t  the  mach i r r i :  may f ind

S M I T H S O N  ( w i t h  S M I T H  i n  p o s i t i o n s  1  t h r o u q h  5 )  t o  b e

a  m a t c h  i f  t h e  m a c h i n e  e n c o u n t e r e d  S M I T f I S O N  b e f o r e  i t

encounterec l  SM lTH.

l f  the  mach ine  s tops  the  search  w i th  the  wrong record

d i s p l a y e d ,  t h e  o p e r a t o r  s h o u l d  c o n t i n u e  t h e  s e a r c h  c o n t e n t

opera t ion  f rom the  address  where  the  search  s topped to  see

i f  the  record  can be  found.

T o  r e d u c e  o r  e l i m i n a t e  t h e  p o s s i b i l i t y  o f  t h e  m a c l r i n e  s t o p r

p . ing  a  search  on  record  tha t  does  r lo l  com[ ' le te ly  match

the  nrask ,  i t  i s  suggested  tha t  the  search  be  per fo r rnec l  on

f i e l d s  t h a t  c o n t a i n  r r o  b l a n k s .

Search on Sequential Content

Search  on  sequent ia l  con ten t  i s  s im i la r  to  s r3arch  on  conten t ,

bu t  i s  fas te r .  Search  on  sequent ia l  con ten t  requ i res  a  mask

jus t  as  search  conten t  does .  Use search  on  sequent ia l  con-

ten t  on ly  when the  records  in  a  da ta  se t  a re  a r ranged so  tha t

t h e  s e a r c h  f i e l d s  a r e  i n  a s c e n d i n g  o r d e r  ( t h e  s e a r c h  f i e l d  o f

each succeed ing  record  must  have a  h ig l re r  va lue  than the

p r e c e d i n g  r e c o r c l ) .  S e e  F i g u r e  1 3  f o r  t h e  c o l l a t i n g  s e q u e n c e

which  can l re  used to  de termine charac ter  va lucs

and lv l r i ch  charac ters  have h igher  va lues  than o thers .

Hav ing  the  search  f ie lds  in  ascend ing  orc le r  permi ts  fas te r

search ing  because o f  the  sk ipp ing  o f  recorc ls .

Search  on  sequent ia l  con ten t  ooera tes  in  e  ther  a  fo rwarc l

o r  backward  d  i rec t ion ;  there fore ,  a  record  can be  loca ted

when the  search  is  s ta r ted  a t  a  h iqher  address  thar r  tha t  o f

the  record  be ing  searched.

l f  a  search  fa i l s  to  f ind  the  record  sought ,  a  search  (S)  e r ro r

is  d isp layed.  Fa i lu re  to  f ind  a  recor t i  can  occur  even though

the  record  is  in  the  da ta  se t  i f  one  or  more  recorc ls  do  r rL ) t

meet  the  requ i remeni  o f  ascer - rd ing  orc le r ' .  There fore ,  a f te r

a  search  fa i lu re ,  a  searc f t  on  conten t  may i : ' e  in i t ra ted  us i t tg

the  sarne  search  mask .  To  do  th is  opera t ions ,  t i r s t  re tu rn

to  the  i r rdex  t rack  in  o rder  to  search  th rough the  en t t re

data  se t .

Se lec t  search  or r  sequent ia l  con ten t  f rom t l re  read index ,

en ter  o r  update  mode.  When a  match  occL l rs ,  the  record  is

d isp laved and the  374 1  is  in  update  moeJe.
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EBCD lC  Co l l a t i ng  Sequence

O r d e r
I n  t h e
Seq uence

Ch a  rac te  r

U o r r e s p o r . t d r n q

H e x a d e c r m a l
N u r n b e r

,l

( i o w e s  t  )

B l a n k 40

') 0 4A
3 4 B
A 4C
5 4t)
6 A C

7 A E

& bU
I 5A
1 0 $ 5 B
1 1 bU
1 2 5 D

5 E
1 4 I 5 F
t : l - ( m i n u s ) 60
t n i

1 7 6 B
1 8 Ya 6C

1 9
( u nd ersco re )

6 D

20 6 E
2 1 2 6 F
22 7 A

7 B
24 ( 0 7C
2 5

( a p o s t r o p n e
/ D

z o 1 E
2 1 1ts
2A A

29 B C 2
30 a c3
. 1  | n C4
32 E
33 F C6
34 G c l

H C8
36 C9
31 D 1
38 K D 2

t D 3
40 M D4
4 1 N D 5
4 O D 6

4 3 P D I

44 O D8
4 5 R D9

46 E O

4 l J E 2
4B T E3
4 9 U Y4
50
c l E6
52 X E I

53 E8
54 E9
trtr n F O
56 1 F 1
3 t 2 F 2
58 F 3
59 A

60 5 F 5
b l 6 6
62 1
63 6 F 8

oq
( h  i gh  es t  )

9 F9

Occas iona l l y ,  when search ing  on  f  ie lds  tha t  a re  var iab le

length ,  the  search  may s top  on  a  record  in  wh ich  a  por t ion

of  the  f ie ld  i r r  the  record  be ing  d isp layed matches  the  mask .

Th is  i s  because the  mach ine  takes  the  mask ,  in  the  pos i t ions

keyed,  and compares  the  mask  to  records  in  the  da ta  se t

search ing  fo r  the  da ta  tha t  matches  the  mask .  (Remember

tha t  the  b lank  pos i t ions  in  the  mask  ident i f y  the  pos i t ions

of  the  record  tha t  w i l l  no t  be  checked. )  There fore ,  e  por -

t ion  o f  a  f ie ld  cou ld  sa t is fy  the  mask  even though i t  i s  no t

the  record  the  opera tor  des i res .  For  example ,  i f  a  mask  o f

SMITH was keyed in  pos i t ions  1  th rough 5  and the  search

was in i t ia ted ,  i t  i s  poss ib le  tha t  the  mac l ' r ine  may f ind

S M I T H S O N  ( w i t h  S M I T H  i n  p o s i t i o n s  i  t h r o u g h  5 l  t o  b e

a match  i f  the  mach ine  encountered  SMITHSON before  i t

encountered  SMl" fH.

l f  the  mach ine  s tops  the  search  w i th  the  wrong record  d is -

p layed,  the  opera tor  can backspace a  few records  to  see i f

the  proper  record  can be  found,  l f  i t  cannot  be  four rd ,  the

opera tor  shou ld  per fo rm a  re tu rn  to  index  func t ion  and

in i t ia te  the  search  conten t  func t ion  us ing  the  same mask

to  see i f  the  record  can be  found.

To reduce or  e l im ina te  the  poss ib i l i t y  o f  the  mach iner  s top-

p ing  a  search  on  a  record  tha t  does  no t  comple te ly  n ta tch

the mask, i t  is sr"rggested that the search be performed on

f ie lds  tha t  con ta in  no  b lanks .

F ie ld  To ta ls  Mode (F)

F ie ld  to ta ls  can be  used fo r  ba tch  aud i t ing ,  a  p rocess  some-

t imes re fe r red  to  as  "hash to ta ls " ,  o r  fo r  o ther  app l i ca t ions

tha t  reou i re  to ta ls .  The 3741 has  two k inds  o f  f  ie ld  to ta ls

c a p a b i l i t y :  o n l i n e  a n d  o f f l i n e .

The on l ine  f ie ld  to ta ls  fea ture  can be  used to  ob ta in  to ta ls

f  rom records  wh i le  en ter ing  the  records  in  en ter ,  update ,

or  ver i f v  mode.  The o f f l ine  f ie ld  to ta ls  fea ture  is  usr - 'd  to

obta in  to ta ls  f rom records  tha t  have been en tered ,  updated ,

o r  v e r i f i e d .

HEXADECIMAL DATA

The HEX key  prov ides  a  method o f  en ter ing  any  o f  the

256 EBCDIC charac ters  in to  a  da ta  record .  Va l id  hex  d ig i ts

a r e :  0 ,  1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 ,  A , B , C , D , E , F .  H e x

charac ters  a re  en tered  by  press ing  HEX and then ke 'y ing

two hex  d ig i ts .  Hexadec imal  da ta  i s  ver i f ied  in  the  same

manner .  HEX can a lso  be  used l i ke  a  mul t ipunch kery  on  a

keypunch mach ine  except  tha t  the  charac ters  comb ned

are  somet imes d i f fe ren t  f rom the  keypunch and the 'y  must

be  keved in  a  cer ta in  o rder .

1 8

Figure 13.  Col lat ing Sequence



Multipunch Operations

HEX can be used to per form the equivalent  of  mul t ipunch
on card keypunch machines.  See Appendix B for  card
ounch to hexadecimal  convers ions.

The important  mul t ipunch operat ions are overpunching
wi th 1 1,1 2,  and 0 punch.  The fo l lowing procedures are
val id  for  overpunching numer ics 0 through 9.

|  |  Punch:  For  the 11 punch,  f i rs t  press HEX, then press

the D key or  the dash ( - )  key,  and then the numer ic  key
(0 through 9) .  The 11 overpunch in the uni ts  posi t ion of
a numer ic  f ie ld indicates a negat ive value.

l 2  Punch:  For  the  12  punch.  f i r s t  p ress  HEX,  then press

the  C kev  and then press  the  numer ic  (0  th rouqh 9) .

0  Punch:  For  the  0  punch,  f i r s t  p ress  HEX,  then press  the

E key  and then the  numer ic  key  i f  the  numer ic  i s  2  th rou-c th

9 .  l f  t h e  n u m e r i c  i s  a  1 ,  t h e  p r o c e d u r e  i s  t o  p r e s s  H E X ,

then press  the  6  key  and then the  1  key .  l f  the  numer ic  i s

a  0 ,  do  no t  use  HEX,  jus t  p ress  the  0  key .  (Overscor ing  a

zero  w i th  a  zero  on  a  punched card  punches the  same ho le

tw ice  resu l t ing  in  no  change f rom a  s ing le  zero  punch.

Hexadecimal Display

When hex  da ta  i s  keyed or  d isp layed,  no t  a l l  o f  the  da ta

represents  d isp layab le  charac ters  such as  an  A B C. . .o r

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 eight bit  code for the data. The basic display (no bits

on)  looks  l i ke  th is :

Other  l ines  are  added to  the  d isp lay  fo r  each b i t  tha t  i s  on  in

t h e  E : B C D I C  c o d e .

HEX Va lue  o f
B i t  Pos i t ion  B i t  Pos i t ion Add these va lues  together

to  ge t  the  f i rs t  hex  d ig i t .

On ly  add those va lues  to -

g e t h e r  f  o r  t h e  l i n e s  d i s p l a y -

e o .

Add these va lues  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 '

eo .

E x a r n p l e :  A s s u m e  t h e  d i s p l a y  l o o k s  l i k e  t h i s :

T h e  f i r s t  h e x  d i g i t  i s  8  +  4  +  1

i s  a  0 .  T h e  h e x a d e c i m a l  v a l u e

A s s u m e  a n o t h e r  d i s p l a y  l o o k s

-  D  and  the  second  hex  d ig i t
i s  hex  D0 .
i i k e  t h i s :

T h e  f i r s t h e x  d i g i t  i s  8 +  4 +  1  =  D  a n d  t h e  s e c o n d  h e x  d i g i t

i s  B  +  4  +  2 - =  E .  T h e  h e x a d e c i m a l  v a l u e  i s  l . r e x  D E .

D E L E T E D  R E C O R D S

A record  is  iden t i f  ied  as  e i ther  de le ted  or  n 'on-de le ted  by

the data address mark which precedes the f irst character

o f  the  record .  Th is  address  mark  (one o f  two in  each

sec tor  o f  a  d isk )  i s  no t  par t  o f  the  da ta  and is  no t  d isp layed.

l f  a  record  is  de le ted ,  the  da ta  address  mar l<  ident i f ies  the

record  as  de le ted .  Depend ing  on  the  procedure  used to

de le te  the  record ,  the  f i rs t  charac ter  o f  the  da ta  record

can be  preserved or  au tomat ica l l y  rep laced w i th  the

charac ter  D.  To  de le te  a  record  and preserve  the  f i rs t

charac ter  o f  the  da ta  record ,  p ress  FUNCT SE L  lower

a n d  t h e n  p r e s s  N U M  S H I F T  w i t h  D E L E T E  R E C .  T o

de le te  a  record  and au tomat ica l l y  rep lace  the  f  i r s t  char -

acter of the data record with a D, see IBM 3741 Data

Station Operator's Guide, GA21-9131 .

When the  3741 reads  a  record ,  i t  examines  the  da ta  address

mark  to  see i f  the  record  is  a  de le ted  recor r l '  l f  the  da ta

address  mark  ind ica tes  the  record  is  de le te ,C,  a  6  e r ro r  i s

d isp layed in  the  s ta tus  l ine .  S ince  the  3741 does  no t  check

for a D in the f irst posit ion of the data rec')rd, the operator

must use the 6 error to identi fy deleted records.

To change a  de le ted  record  to  a  non-de le te 'd  record '  the

record must be rewrlt ten. To do this. key a change to the

record  and press  REC ADV'  To  rewr i te  a  record  in  the

Index  mode,  p ress  FUNCT SEL lower ,  p ress  M,  and then

press  REC ADV.
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Notes;

1 .  In  the  Inc iex  mode,  a  recorc l  i s  rewr - i t ten  even i f  no
c h a n g e  i s  k e y e d  t o  t h e  r e c o f d .  T h a t  i s ,  t h e  r e c o r d  h a s
a D in  the  f i rs t  p r . rs r t iu i t  bu t  thc  recorc j  i s  no t  a  i le ie ieC
lecorc l .

2 .  When the  3747,3540,  o r  a r ry  o ther  sys tem feads  a
record_ i t  examines  bo th  the  da ta  ac ld rcss  mark  and the
f i rs t  pos i t ion  in  the  da ta  rocord  fo r  a  D.  l f  the  da ta
address  mark  ident i f ies  a  de le ted  record ,  bu t  the  f i rs t
pos i t ion  in  the  c la ta  recorc l  i s  no t  a  D,  i r  ha l t  w i l l  occr l r .
w i th  an  er ro r  cond i t ion .  i ' l rL , fe f  o re ,  i f  the  d iske t tes  a r t :
to  be  processed by  o t l - re r  than a  374 i  Mode l  1  o r  Z ,  c : r
a 3 7 4 2 ,  o r  i f  a  d a t a  s t t  i s  u s e d  a s  i n p u t  f r o m  a  c l i r e c t i y
a t tached 3741,  the  procer l r - r re  fo r  c le le t i r ig  records  anc l
p reserv ing  the  f i rs t  da ta  charac ter  shou ld  r lo t  be  us0( j .
l f  the  d iske t tes  a re  p rocessed by  a  3741 Mode l  3  r ; r  4 ,
see IBM 374 1 Models 3 and 4 progrartni;:ble Work
Station Progranrntino llcference Manual , GA2i g194,
fo r  in f  o rmat ion  on  dc i r : i ccJ  records  requ i rem, . :n ts .  l \ l so ,
for more irrformation, see Control Records ir-t  Thr; lBM
Diskette General lnformation Manual, CA21 glg2

Mode Cons idura t ions  fo r  De le ted  Records

Enter  Mode;  Us ing  DELETE REC dur i r r r t  t ;n te r  r ro r l r :  l r lanks
t h e  c u r r e n t  r e c o r r j  b u f f e r - a r r d  p o s i t i o n s  t h o  c u r s o r  a t  t h e
f i rs t  manua l  pos i t ion .  T 'he  prev ious  rocr : rd  l tu f fe r  i s
u  r rchanged.

Update  Mode:  l I ,  t lu r rng  update  moc le  se lec t jon ,  a  c le le ted
record  is  read in to  the  cur ren t  record  l ru f fe r ,  the  prevro i i s
record  bu f fe r  w i l l  con ta in  the  same r le le ted  recorc l .  l f  a
de le ted  record  is  in  the  cur ren t  recorc l  bu f fe r  when a
recorc l  advance occurs  dur ing  up t ia te  rnoc le  the  record  is  no t
t rans fer red  to  th . i  p rev ious  recorc l  bu f fe r .  l f  a  de le ted
record  is  enco l rn te red  rJur ing  recor r l  backspac inq ,  t f re
prev ious  record  bu f  fe r -  i s  r ro t  changed.

Whei - r  c le le t inq  a  recor . r j ,  th r :  i i r s t  charac tc r  i s  c i r , - , ;  qL : r t  to  o
D  i n  i h r ,  c u i r e l i  r r . l c o r i j  i _ , u i f  t ; r ,  l i r r l  t l r c ,  r ; i r r i i i r r c l c t  o f  t h t :
c o n t e  n l  i n  t h e  c i l t r e n t  r e c o r c . l  b u f  f r t r  r e n i . , i , r s  u r r c l t a i t q e c i .

Verify Mode: When selectirrg veri i l i  mode f rcim utc lrc. lex
t rack ,  the  f i rs t  r ro r . rc ie le te r l  record  i r r  the  r la ta  se t  ts  l .ea( j
in to  the  cur ren t  record  i ru f fe r .

l f  ver i f y  mode is  se lec ted  f ronr  u lx la te  r t r  ver i f y  n roc ie  and
t h e  c u r r e n t l y  r l i s p i a y e d  r e c o r d  r s  a  d e l r : t e r . j  o n c ,  l h e _  n e x t
non-de le tecJ  record  is  read in to  the  cur ren t  recorc l  bu i fe r .
In  e i ther  case,  the  prev ious  recorc1  bu i fe r  i s  b lanker l "

When a  record  ac lvance occL i rs  and a  de le ted  record  is  in  the
ho ld  b i r f fe r  (nex t  sec luer r t ia l  record  is  c le le ted) ,  the  nex t
non-de le te rJ  record  is  read in to  ther  cur ren t  record  bu f fe r  by-
J ' r ' " rss r r rq  a r r r ie re tecr  records  encountered .  r f  a  dere ted  record
is  encour r to rec l  dur ing  record  backspac ing ,  the  de le ted
recor r i  i s  read i r r to  the  cunent  record  bu f fe r  w i th  the  t r t re -
v rous  record  bu f fe r  unchar rged.

When de lo t ing  a  record ,  the  conten ts  o f  the  prev ious
rccon l  [ )u f fe r  renra ins  L rnchangec l  and a  record  ao \ /ance
I t t t t C t t 6 n  i s  p e r i o r n r e d .

Se; , r t : l r  Mode:  Us in r j  D  E LE IE  R EC dur ing  search  mode
l ; ianks  th r :  cur ren t  recorc j  bu f fe r  and p los i t io r rs  the  cursor
a1 the  f i rs t  manua l  pos i t ion .  The Drev ic rus  record  bu f fe r
. rnd  the  record  a t  the  cur ren t  c l i sk  adc l ress  are  uncnangec j .
l f  the  search  opera t ion  te rmina tes  on  a  d r : le ted  record ,
bo th  the  cu l  I  en t  anc l  p rev ious  recor .cJ  bu f  f  e rs  contarn  the
c le ie ted  record .

R E C O R D  I N S E R T  F E A T U R E

W i t h  t h i s  f e a t u r e ,  y o u  c a n  r n s e r t  r e c o r d s  w i t h i n  a  c l a t a  s e t
a s  s h o w n  b e l o w .

C u  r r e n  t
Recorc l
Acld ress

01 005 01 006

- l  
o  i r rser t  records  in to  a  da ta  se t ,  the  recor t l  inser t  func t ion

per to r rns  an  opera t ion  wh ich  r : rea tes  space in  the  o i t ta  se t
to r  the  numl te r  o f  records  to  be  inser te rJ  The 374 |  pu ls
c je le ted  records  in  the  space c rea ted .  Thr :  de le ted  r r :cords
h a v e  a  D  i n  p o s i t i o n  0 0 1  a n d  a  \  ( i n v e r s e  s l a s h )  i r r  p o s i t i o n
002.  The rcmainc ie r  o f  the  recorc l  i s  b lank .

Records  to  be  inser ted
1 _

2A



BOE
01  001

l f  you want  to inser t  f ive records on t rack 01 beginning
with sector 05, the 3741 would put f ive deleted records
in sectors 05 through 09.

To create space in the data set, the 3741 moves the records
from the current record address through the last record in
the data set. The 3741 moves these records as many sectors
as the number of records to be inserted (up to 99). An
example of creating space for f ive records:

Update Mode

The machine searches to the last record in the data set.
Then i t  reads records in groups start ing at t l r is address and
rewrites these records at their new addresses. After moving
a l l  the  records ,  the  3741 adds  de le ted  records  a t  the  spec i -
f ied  d isk  address  fo r  the  number  o f  records  soec i f  ied .

Verify Mode

The Record Insert mode cannot be selected while the 3741
is in the Verify mode. The 3741 must be placed in Update
mode before the Record Insert mode is selected.

Read lndex Mode

The 3741 moves a l l  records  in  the  da ta  se t  as  i f  in  Uodate
mode.  Then the  mach ine  adds  de le ted  records  a t  the  BOE

add ress.

Search Mode

The ac t ion  taken by  the  mach ine  depends o ,n  the  mode i t
was in prior to selecting Search mode. See ,one of the
above.

When al l  the records have been moved and the space f i l led

with deleted records. the 3741 returns to t fre disk address

of the f irst record of the soace created.

The machine goes to update mode regardless of the mode
you were  in  p rev ious ly .  The mach ine  a lso  c l i sp lays  a

deleted record (6) error. goes to program 0, and blanks the
hold buffer.

Cur ren t  Las t  Record

Record  Address  in  Data  Set

01005 10020 10025<Last record

in  da ta  se t

after move

loroos olooel
D \ D \  D \  D \  D \
Space f i l led wi th
deleted records.

When using the record insert function, there must be enough
space between EOD and EOE specif ied in the data set
label .  That  is .  i f  you want  to inser t  50 records,  but  only
have 40 sectors available, (from EOD to EOE) in the data
sel, an error occurs.

lf all of the space created is not used, the remaining
deleted records wil l be ignored when processing data. lf you
have deleted records. you must reset the deleted record (6)
error which the 3741 displays with each deleted record.
Therefore, if enough space was not specified for the number
of records to be inserted, you wil l realize it when you do
not get the deleted record (6) error. Search on content can
be used to search for the D\ when records wil l be inserted
at some other time.

Record I nsert Mode Charasteristics

Enter Mode

No records are moved in this mode but it allows you to
create a space within your data set for records you might
want to add later. Deleted records are added starting at
the current disk address for the number of records
specif ied.
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ADDING RECOHDS TO A BATCH

Ver i fy  opera t ions ,  ba tch  cont ro l  to ta ls ,  and 3747 record
counts  can ind ica te  tha t  records  are  miss ing .  Records  tha t
are  miss ing  may be  added to  the  end o f  the  ba tcn ,  o r  may
have to  be  added somewhere  in  the  midd le  o f  the  ba tch .
Records  may a lso  have to  be  added to  a  ba tch  i f  thev
become ava i lab le  a f te r  the  ba tch  to  wh ich  they  be long has
been keved.

The eas ies t  way  to  add recorc ls  to  a  ba tch  is  to  add them to
the  end o f  the  ba tch .  Tr :  < jo  th is ,  the  opera tor  searches
(by  us ing  search  EOD opera t ion)  to  the  end o f  the  da ta
pos i t ion  in  the  da ta  se t .  When the  search  is  f  in ished.  the
las t  record  in  the  da ta  se t  i s  d isp layed.  The opera tor  then
presses  REC ADV to  ge t  to  the  nex t  record  pos i t ion  where
data  can be  en tered .  The miss ing  records  can then be
added to the data set.

Some data sets may consist of records that are sequence
sens i t i ve .  To  hand le  add i t ion  o f  records  to  sequence sens i -
t i ve  da ta ,  the  fo l low ing  procedure  can be  used on  3741 's
wi th  the  D isk  Copy fea ture .

1 .  Determine the  proper  address  a t  wh ich  records  must
be  inser ted ,  accord ing  to  the  sequence o f  da ta .

2 .  Inser t  the  d iske t te  f  rom wh ich  recorc ls  w i l l  be  cop ied
in to  the  d isk  2  d isk  d r ive .

3 .  Inser t  a  sc ra tch  d iske t te  ( the  records  w i l l  be  coo ied
onto  th is  d iske t te )  in to  the  d isk  d r ive .

4 .  Press  FUNCT SEL lower  and ENTER.

5 .  P r e s s  F U N C T  S E L  u p p e r  a n d  D I S K  2  R E T  T O  t N D E X .

6 .  Press  FUNCT SEL lower ,  ho ld  down the  nunrer rc
sh i f t  key ,  p ress  SEARCH ADDRESS,  key  in  the
address of the next record after the address at which
you w ish  to  beg in  to  wr i te .

7 .  Press  FUNCT SEL upper ,  ho ld  down the  numer ic
sh i f t  key .  and press  COPY.

8 .  When the  address  en tered  is  reached,  a l l  the  records
have been copied onto disk 1 except for the record
d isp layed .

L Enter the records to be added.

10 .  Press  FUNCT SEL upper ,  ho ld  down the  numer ic
sh i f t  key .  and press  COPY.  Th is  s tep  cop ies  the
remainder  o f  the  records  s t i l l  on  d isk  2  on to  d isk  1 .

1  1 .  When the  copy  is  comple te ,  p ress  FUNCT SEL lower
a n d  R E T U R N  T O  I N D E X .
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DATA RECOVERY

The most signif  icant recovery step in data recovery is to
re-es tab l i sh  the  EOD address  o f  the  par t ia l l y  des tnoyed
data  se t .  The o ld  EOD address  is  des t royed on  a  da ta  se t
labe l  under  the  fo l low inq  cond i t ions :

o The operator inadvertently selected a data set label of a
data set that contains currently val id data, selected enter
mode, performed at least one record advance ernd then
returned to the index track.

.  The opera tor  removed the  d iske t te  f  rom the  d isk  d r ive
before return to index was pressed or before X R was
d isp layed on  the  s ta tus  l ine  when RETURN T( )  INDEX
was oresseo.

Recovery  o f  the  da ta  se ts  o r ig ina l  EOD address ,  i l  known,
is  a  s imp le  da ta  se t  labe l  mod i f i ca t ion  o f  the  EOD f ie ld .

l f  the  EOD address  is  no t  known,  one o f  the  fo l low ing
procedures  shou ld  ass is t  in  de termin ing  the  EOD address
for the data set by f inding the last record of the data set.

Procedure  1 :

o  Mod i fy  the  EOD f ie ld  in  the  da ta  se t  labe l  w i t f r  an
estimated EOD address.

.  Execute  a  search  EOD opera t ion  and examine the
record displayed. l f  the displayed record is recognized
as  a  va l id  record  w i th in  the  da ta  se t  bu t  i s  no t  Ihe  las t
record, return to the index track and repeat procedure I
us ing  a  h igher  es t imated  EOD address .  l f  the  d isp layed
record is not recognized as a val id record withirr the
data set, press record backspace unti l  the last record in
the  da ta  se t  i s  found.

Procedure  2 :

o  l f  the  las t  record  conten t  i s  known,  mod i fy  the  EOD
f ie ld  in  the  da ta  se t  labe l  to  the  EOE address  p lus  one
and perform a search on content operation usirrg the
last record as the search mask. When the search stops,
the last record entered should be displayed.

When the last record of the data set is found, perform the
fo l low ing :

1 .  P r e s s  R E C  A D V .

2. Write down the address.

3. Perform a return to index operation.



4 .

5 .

b ,

Modi fy  the  EOD f ie ld  in  the  da ta  se t  labe l  w i th  the
recorded address.

Execute  a  search  EOD opera t ion  to  va l ida te  the  EOD
ad d ress.

l f  the  opera tor  had or ig ina l l y  keyed over  cur ren t ly
va l id  da ta .  the  records  shou ld  be  examined and
corrected.

0n  occas ion ,  an  opera tor  w i l l  remove a  d iske t te  f rom the
d i s k  d r i v e  b e f o r e  p r e s s i n g  R E T U R N  T O  I N D E X .  W h e n
th is  happens,  there  is  the  poss ib i l i t y  tha t  the  EOD address
wi l l  no t  be  cor rec t  because the  on ly  t ime tha t  the  address
is  updated  is  when the  re tu rn  to  index  func t ion  is  oer fo rm-
ed.  The preced ing  procedures  shou ld  a lso  be  used fo r  th is
s i t u a t i o n .

BAD SPOTS ON DISK

l f  a  record  cannot  be  read f rom or  wr i t ten  on to  d isk ,  the
copy  func t ion  can be  used to  copy  sur round ing  da ta  and
then manua l ly  key  the  bad record .  A l te rna te  methods
depend on  the  mode the  s ta t ion  is  in  when the  er ro r  occurs :
Enter  mode -  re tu rn  to  index  and cont inue the  ba tch  on  a
new d iske t te .  Ver i fy  o r  Update  mode -  backspace severa l
records  and then record  advance to  see i f  the  prob lem wi l l
c lear  i t se l f ;  i f  no t ,  de le te  the  record  and add i t  to  the  da ta
set (see Adding Records to a Eatch in this section).

The fo l low ing  are  recovery  p rocedures  to  fo l low when d isk
er ro rs  2 ,3 ,  4 ,  and 5  pers is t .

No Record Found (2) Error

A no record found error occurs when the address that
ident i f  ies  the  loca t ion  o f  a  record  on  d isk  i s  de fec t ive .

o  l f  the  er ro r  occurs  when record  advanc ing  in  update
mode,  the  d isp lay  i s  b lank .

o  l f  the  er ro r  occurs  when record  backspac ing  in  en ter  o r
update mode, the record displayed when the record back-
space key  was pressed remains  d isp laVed.

o For veri fy mode, the record on which the no record
found er ro r  occur red  is  the  nex t  record  to  be  ver i f ied ,
no t  the  cur ren t  record  be ing  ver i f ied  and d isp layed.
The operator can reset the error, complete veri f  icat ion
of  the  cur ren t  record ,  and press  REC ADV.  The record
d isp layed a f te r  p ress ing  REC ADV is  the  record  ius t
ver i f  ied .

.  For  a l l  o ther  modes,  the  record  read pr io r  to  the  no
record  found er ro r  i s  d isp layed.

When the  no  record  found er ro r  pers is ts ,  per fo rm the
appropr ia te  copy  opera t ion  to  copy  the  da ta .  The l8M
3741 Data Station Operator 's Guide, GA21 9131 provides

copy  proceoures .

Fo l low the  procedures  in  the  opera tor ' s  gu ide  fo r  e r ro r
recovery  when the  no  record  found er ro r  occurs  wh i le

copy ing .  Be sure  to  ident i f y  the  d iske t te  on  wh ich  the  no
record found error occurred as being defective. The defec-
t i ve  d iske t te  shou ld  be  in i t ia l i zed ,

Seek (3) Error

A seek  er ro r  occurs  when the  address  tha t  iden t i f ies  a  t rack
is  de fec t ive .  When the  seek  er ro r  occurs ,  the  374 1  e i ther
re tu rns  to  the  index  t rack  or  remains  w i th in  the  da ta  se t
depending on the mode of operation. When the seek error
persists, perform the appropriate copy operation to copy
all  of the disk. The IBM 3741 Data Statiot l  Operator 's
Guide, GA21-9131 provides copy procedures. Fol low the
procedures  in  the  opera tor ' s  gu ide  fo r  e r ro r  recovery  when
the  seek  er ro r  occurs  wh i le  copy ing .  Be sure  to  ident i f y
the  d iske t te  on  wh ich  the  seek  er ro r  occur red  as  be ing
defec t ive .  The de fec t ive  d iske t te  shou ld  be  in i t ia l i zed .

D isk  Read (4 )  Er ro r

A d isk  read er ro r  occurs  because a  por t ion  o f  the  record ,  o r

the  en t i re  record  read is  in  e r ro r .  However ,  the  record  on
which  the  read er ro r  occur red  is  d isp layed even though a
por t ion  or  a l l  o f  the  record  is  in  e r ro r .  l f  the  read er ro r
pers is ts  a f te r  be ing  rese t  severa l  t imes,  the  fo l low ing  can
be performed to try and correct the error.

Note: For veri fy mode, the record on which the read error

occur red  is  the  nex t  record  to  be  ver i f ied ,  no t  the  cur ren t
record  be ing  ver i f ied  and d isp layed.  There fore ,  the  opera tor

can reset the error and comolete veri f  icat ion of the record
and then press  REC ADV.  The record  on 'wh ich  the
read er ro r  occur red  is  then d isp laved.

l f  you  can ident i f y  what  da ta  i s  incor rec t  in  the  record .

correct the data and oress record advance. l f  no write error
(5) occurs, the record has been writ ten to r l isk correctlV and
i t  shou ld  be  read proper ly .
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l f  a  wr i te  e r ro r  does  occur  a f te r  p ress ing  record  advance,
the sector is probably defective. Reset the write error ano
per fo rm a  de le te  record  opera t ion .  l f  the  de le te  record
opera t ion  is  success fu l  (no  wr i te  e r ro r ) ,  add the  recoro  to
the  end o f  the  da ta  se t .

l f  the  de le te  record  opera t ion  is  no t  success fu l .  o r  i f  the
record  cannot  be  added to  the  end o f  the  da ta  se t ,  the  copy
opera t ion  can be  used to  copy  the  sur round ing  da ta  and
then manua l ly  key  in  the  record .  Be sure  to  wr i te  the  t rack
and sector address on the external label of the diskette on
which  the  er ro r  occur red .  The d iske t te  shou ld  be  in i t ia l i zed .

Disk Write (5) Error

A wr i te  e r ro r  occurs  when a  record  is  no t  wr i t ten  on  d isk
cor rec t ly .  When a  wr i te  e r ro r  pers is ts ,  per fo rm a  de le te
record operation. l f  the delete record operation rs success-
fu l  (no  wr i te  e r ro r ) ,  add the  record  to  the  end o f  the  da ta
set.

l f  the  de le te  record  opera t ion  is  no t  success fu l ,  o r  i f  the
record cannot be added to the end of the data set. the
copy operation can be used to copy the surrounding data
and then manua l ly  key  in  the  record .  Be sure  to  wr i te  the
track and sector address on the external label of the diskette
on which the error occurred. The diskette should be
i  n  i t i  a l  i  zed .

CE MODE

CE mode is  used by the customer engineer when test ing or
t roubleshoot ing the equipment .  This  manual  does not
describe how this mode works or how it is used but merely
points out how it is entered and how to get out of the mode.

Pressing FUNCT SEL lower,  NUM shi f t ,  and C puts the
machine in  the CE mode.  The status l ine d isplays CER in
posi t ions 38,  39 and 40.

Pressing RESET several  t imes returns the machine to the
index mode wi th the label  f rom sector  08 d isplayed.  Af ter
the machine leaves CE mode,  the program buf fers of  the
3741 may be changed and therefore should be checked.
The CE mode may modi fy  the EOD f ie ld and the ver i fy
indicator  f ie ld of  the data set  label  for  the data set  being
used when CE mode was selected.  Therefore,  thor ;e f ie lds
should be checked and corrected if in error.
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Programs s imi la r  to  those used on  the  IBM 029 Card  Punch

can be  wr i t ten  fo r  use  on  the  3741.  A  progranr  i s  wr i t ten  to

cont ro l  the  record  fo rmat  and ass is t  the  opera tor  as  records

are  keyed.  Programs are  f i rs t  keyed in to  the  cur ren t  record

buf fe r  (as  c la ta  i s  keyed in  en ter  mode)  f rom wh ich  they

can be  s to red  on  the  d isk  ( fo r  la te r  p rogram load ing  and

se lec t ing)  o r  s to red  d i rec t l y  in to  a  p rogram buf fe r .  l f  p ro -

grams are stored on disk. they can be stored in a data set

separa te  f rom the  da ta  o r  on  a  p rogram d isk  (a  d isk  tha t

conta ins  on ly  p rograms) .  For  in fo rmat ion  on  load ing  a

program,  se lec t ing  a  p rogram,  d isp lay ing  a  p rogram,  o r

modifying a program, see IBM 3741 Data Station Operator 's

Guide, GA2 1 -91 31 .

the  3741 prov ides  s to rage fo r  up  to  ten  programs,  num-

bered 1  th rough 9  and A.  Thropera tor  loads  programs and

se lec ts  p rograms by  these numbers .  The se lec ted  program

number  i s  d isp layed to  the  opera tor  in  the  s ta tus  l ine  a t

pos i t ion  12 .  When opera t ing  under  manua l  con t ro l  p ro-

gram buf fe r  number  0  i s  d isp layed in  the  s ta tus  l ine .

Program buf fe r  0  i s  a  s ing le  charac ter  a l l  a lpha f ie ld

program.  When the  mach ine  is  tu rned on ,  p rogram buf fe r  0

is  au tomat ica l l y  se lec ted  and a l l  p rogram buf fe rs  (1

t h r o u g h  9  a n d  A )  a r e  f  i l l e d  w i t h  N ' s  ( n u m e r i c  f i e l d ) '

P R O G R A M  C O D I N G

A program def ines  the  fo rmat  o f  the  record  fo r  the  opera tor .

A  program def ines  the :

.  Pos i t ion  a t  wh ich  each f ie ld  in  a  record  s ta r ts .

o  Type o f  each f ie ld  in  the  record .

o  Length  o f  each f ie ld .

r Last posit ion of the record.

A program cons is ts  o f  f ie ld  de f in i t ion  charac ters ,  f ie ld

cont inuat ion  charac ters ,  and the  end o f  p rogram charac ter '

Chapter 3. Program Information

A f  ie lc l  de f  in i t ion  charac ter  de f ines  the  type  o f  f ie ld  and

ind ica tes  where  each f ie ld  in  the  record  beg ins .  (The f ie ld

def in i t ion  charac ter  o f  the  f ie ld  be ing  processed is  d is -

p layed in  the  s ta tus  l ine . )  l f  a  f ie ld  i s  mor€ :  than one

pos i t ion  long,  the  f ie ld  de f in i t ion  charac ter  i s  fo l lowed by

the  appropr ia te  f ie ld  cor r t inua t ion  charac ters  ( the  f ie ld

def in i t ion  charac ter  and the  cont inuat ion  r :harac ters  must

e q u a l  t h e  l e n g t h  o f  t h e  f i e l d ) .  F o r  a  l i s t  o f  f i e l d  d e f i n i t i o n

charac ters ,  con t inuat ion  charac ters ,  and the i r  mean ings ,  see

F i g u r e  1 4 .

The end o f  p rogram charac ter  (E)  normal l ' /  fo l lows the

las t  f ie ld  de f in i t ion  or  con t inuat ion  charac ter .  Programs

that  a re  128 charac ters  long fo r  the  3741 r lo  no t  requ i re

the  E charac ter .  When the  cursor  reaches  'a  pos i t lon

conta in ing  an  E charac ter  in  the  program,  a  record  advance

occurs  i f  the  AUTO REC ADV is  on '  l f  t l ' r i s  sw i tch  is  o f f ,

the  fo l low ing  charac ters  in  the  s ta tus  l ine  are  changed:

the  f ie ld  de f in i t ion  charac ter  i s  se t  to  E ,  t f re  f ie ld  cont inua-

t ion  pos i t ion  is  b lanked,  and the  cursor  pc ' | s i t ion  is  se t  to

000 on  the  3741.  REC ADV shou ld  be  pressed to  wr i te

the  record  on  the  d isk .  Key ing  da ta  when the  cursor

pos i t ion  is  a t  000 causes  a  t runcat ion  (T)  e r ro r '

Program F ield DescriPtions

F iel d C on ti n u ati on Characters

F ie ld  cont inuat ion  charac ters  fo l low a  f  ie ld  de f  in i t ion

charac ter  anc l  a re  used to  ind ica te  the  sh i { t  (numer ic  o r

a lpha)  and the  length  o f  the  f ie ld  ( the  f ie ld  de f in i t ion

charac ter  p lus  the  number  o f  con t inuat io t r  charac ters

must  equa l  the  f ie ld  length) .  The f ie ld  cont inuat ion  char -

ac ters  a re :  dash ( - )  fo r  numer ic  and per iod  ( . )  fo r  a lpha '

l f  des i red ,  f ie ld  cont inuat ion  charac ters  c ian  be  in te rmixed

w i t h i n  a n y  p a r t i c u l a r  f i e l d .
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Fie ld  Def in i t ion  Keyboard
Charac ters  Sh i f t  Mean ing

N  N u m e r i c  N u m e r i c  f i e l d

A  A l p h a  A l p h a b e t i c  f i e l d

B Not  app l i cab le  Uncond i t iona l l y  bypass  the  f ie ld

J  N u m e r i c  R i g h t  a d i u s t  n u m e r i c  f i e l d  w i t h  b l a n k  f i l l  c h a r a c r e r s

R  N u m e r i c  R i g h t  a d i u s t  n u m e r i c  f  i e l d  w i t h  z e r o  f i l l  c h a r a c t e r s

I  A lpha R igh t  ad jus t  a lphamer ic  f ie ld  w i th  b lank  f  i l l  characrers

N u m e r i c  A u t o m a t i c a l l v  d u p l i c a t e s

A lpha Automat ica l l y  dup l i ca tes

N u m e r i c  A u t o m a t i c a l l y  s k i p s

K "  A l p h a  A u t o m a t i c a l l y  s k i p s

V  N u m e r i c  B y p a s s  n u m e r i c  f  i e l d  d u r i n g  v e r i f y  m o d e  o n l y

W  A l p h a  B y p a s s  a l p h a b e t i c  f i e l d  d u r i n g  v e r i f y  m o d e  o n l y

X Numer ic  Bypass  r igh t  ad jus t  numer ic  f ie ld  w i th  zero  f i l l  charac ters  dur ing  v r . ' r i f y
m o d e  o n l y

Y Numer ic  Bypass  r igh t -ad jus t  numer ic  f ie ld  w i th  b lank  f i l l  charac ters  dur ing
ver i fy  mode on ly

Z A lpha Bypass  r igh t -ad jus t  a lpha f ie ld  w i th  b lank  f i l l  charac ters  dur ing  ver i f y
m o d e  o n l y

H  N u m e r i c  S e l f - c h e c k .  m o d u l u s  1 0  f i e l d

C  N u m e r i c  S e l f - c h e c k ,  m o d u l u s  1 1  f i e l d

N u m e r i c  S e l f - c h e c k ,  m o d u l u s  1 0  s k i p  f i e l d

N u m e r i c  S e l f - c h e c k ,  m o d u l u s  1  1  s k i p  f i e l d

L *  N u m e r i c  S e l f - c h e c k ,  m o d u l u s  1 0  d u p l i c a t i n g  f i e l d

N u m e r i c  S e l f - c h e c k ,  m o d u l u s  1  1  d u p l i c a t i n g  f i e l d

Any f ie lds  de f in i t ion  Not  app l i cab le  F ie ld  to ta ls  en t rv
charac ter  fo l lowed
b y  1 , 2 ,  o r  3

Any B f ie ld  fo l lowed Not  app l i cab le  F ie ld  to ta ls  readout  f ie ld  ( fo r  o f f l ine  f ie ld  to ta ls )
b y  4 , 5 ,  o r  6

Any B f ie ld  fo l lowed Not  app l i cab le  F ie ld  to ta ls  readout  and rese t  f  ie ld
b y  7 , 8 ,  o r  9

-  (dash)  Numer ic  Cont inuat ion  charac ter  fo r  numer ic  f  ie lds  I  Cont inuat ion

)  charac ters  can be
'  ( p e r i o d )  A l p h a  C o n t i n u a t i o n  c h a r a c t e r  f o r  a l p h a m e r i c  f i e l d s  )  m i x e d  i n  a  f i e l d .

E  Not  app l i cab le  Ind ica tes  the  end o f  the  oroqram

*These  a re  au toma t i c  f  i e l ds  on l y  w i t h  t he  AUTO DUp /SK lp  on .

Figure 14.  Fie ld Def in i t ion Characters
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Manual Numeric Fields

T h e  n u m e r i c  f  i e l d  d e f  i n i t i o n  c h a r a c t e r ,  N .  d e f  i n e s  a  m a n u a l
numer ic  f ie ld .  The N is  fo l lowed by  the  dash ( -  )  conr inua-
t ion  charac ter .  The number  o f  dashes  requ i red  depends on
the  f  ie ld  length .  The N p lus  the  dashes  must  equat  the
f i e l d  l e n g t h .  l f  t h e  f  i e l d  i s  o n l y  o n e  p o s i t i o n .  o n l y  t h e  N
is  requ i red .  Any  pos i t ion  in  a  numer ic  f ie ld  can be  over -
r idden by  us ing  the  a lpha sh i f t  key .

l f  a  manua l  numer ic  f ie ld  does  no t  have to  be  ver i f ied ,  usc
the  V f  ie ld  de f  in i t ion  charac ter  ins tead o f  the  N f ie ld
def in i t ion  charac ter .  The V ind ica tes  to  the  3741 tha t ,
when in  ver i f y  mode,  the  cor respond ing  manua l  nurner ic
f ie ld  in  the  da ta  record  does  no t  have to  be  ver i f ied  and
the  3741 w i l l  bypass  the  f ie ld .

Manual Alphabetic Fields

The a lphabet ic  f  ie ld  de f  in i t ion  charac ter .  A .  de f  ines  a
manua l  a lphabet ic  f ie ld .  The A is  fo l lowed by  the  per iod
( . )  con t inuat ion  charac ter .  The number  o f  per iods  requ i red
depends on  the  length  o f  the  f ie ld .  The A p lus  the  per iods

m u s t  e q u a l  t h e  f i e l d  l e n g t h .  l f  t h e  f i e l d  i s  o n l y  o n e  p o s i t i o n

on ly  the  A is  requ i red .  Any  pos i t ion  in  an  a lphat :e t i c  f ie ld

can be  over r idden by  us ing  the  numer ic  sh i f t  key .

l f  a  manua l  a lphabet ic  f ie ld  does  no t  have to  be  ver i f ied ,
use  the  W f ie ld  de f in i t ion  charac ter  ins tead o f  the  A f ie ld
def in i t ion  charac ter .  The W ind ica tes  to  the  3741 tha t ,
when in  ver i f y  mode,  the  cor respond ing  manua l  a lphabet ic
f ie ld  in  the  da ta  record  does  no t  have to  be  ver i f ied  and
t h e  3 7 4 1  w i l l  b y p a s s  t h e  f i e l d .

Uncond itional B ypass F ields

The uncond i t iona l  bypass  f  ie ld  de f  in i t ion  charac ter ,  B ,
causes  the  3741 to  bypass  the  f  ie ld .  The B can be  fo l lowed

by e i ther  dashes  ( - )  o r  per iods  ( . )  con t inuat ion  charac ters .
The number  o f  con t inuat ion  charac ters  requ i led  depencJs
on the  length  o f  the  bypass  f ie ld .  The B p lus  the  cont inua-
t ion  charac ters  must  be  equa l  to  the  length  o f  the  f ie ld .
F ie ld  to ta ls  readout  and readout / rese t  f ie lds  a re  ind ica ted
by  us ing  the  B f  ie ld  de f  in i t ion  charac ter .  A  B fo l lowed by
a 4 ,5 ,  o r  6  ind ica tes  a  f ie ld  to ta ls  readout  f  ie ld ,  and a
B  f o l l o w e d  b y  a 7 , 8 ,  o r  9  i n d i c a t e s  a  f i e l d  t o t a l s  r e a d o u t
and rese t  f ie ld .  Aga in ,  e i ther  cont inuat ion  charac ter  can
be used to  f i l l  ou t  the  remainder  o f  the  f ie ld .  For  comDle te
in fo rmat ion  on  programming f  ie ld  to ta ls  f ie lds ,  see  Chapter
6.. Offline Field Totals.

Right Adjust Fiekls

R igh t  ad ius t  f ie lds  a l low data  to  be  r igh t  ad jus ted  wher r

en tered  in to  a  da ta  recor r l .  For  examole .  assume tha t

there  is  a  r iqh t  ad jus t  f ie ld  l ,ha t  i s  10  pos i t ions  long and

12345 is  keyet l  in to  the  f ie ld .  Before  the  r iqh t  ad jus t  key

i s  p r e s s e d ,  t h e  f  i e l d  r n y o u l d  l o o k  l i k e  t h i s :  D , A T 4 . . . 1 2 3 4 5 -

666b6.  A f te r  the  r igh t  ad jus t  key  is  p rossed,  the  f ie ld

wou ld  look  l i ke  th is :  DAI - / \ . . . t / i l 61 l1112345 The r igh t

a d j u s t  f i e l d  c l e f i n i t i o n  c h a r a c t e r s  a r e  J ,  R ,  I ,  X ,  Y ,  Z .  R i g h t

ad jus t  f ie lds  must  be  a t  leas t  two charac ters  long.

The J  f ie id  de f  in i t ion  charac ter  de f i r res  a  numer ic  r igh t

ac l ius t  f ie ld  tha t  has  b lank  f i l l  charac ters .  F  l l  charac ters

are  charac ters  tha t  a re  p lacr :d  in  f ron t  o f  ther  r iqh t  ad jus t

d a t a "  l f  a  n u m e r i c  r i g h t  a d j u s t  f i e l r l  w i t h  b l a n k  f  i l l  c h a r -

ac ters  does  no t  have to  be  ver i f ied ,  L rse  the  \ /  f ie ld  de f in i t ion

charac ter  ins tead o f  the  J  f ie ld  de f in i t ion  charac ter .  The

Y ind ica tes  to  the  3741 tha t ,  when i r r  ver i f y  mode,  the

cor respond ing l  r igh t  ad jus t  f ie lc l  in  ihe  c la ta  recorc l  does  no t

h a v e  t o  b e  v e r i f  i e c l  a n d  t h e  3 7 4 1  w i l l  b y p a s s  t h e  f i e l d .

The R f ie ld  de f in i t io r r  charac ter  c le f ines  a  numer ic  r igh t

ad jus t  f ie ld  tha t  t ras  zeros  Io r  t i l l  charac ters .  l f  a  nurner ic

r igh t  ad jus t  f ie ld  does  no t  have to  be  ver i f ie r l ,  use  the  X

f i e l d  d e f i n i t i o n  c h a r a c t e r  i n s t e a d  o f  t h e  R  f i e l d  d e f i n i t i o n

charac ter .  The X ind ica ies  to  the  3741 tha t .  when in

ver i fy  mode,  the  cor respond ing  r igh t  ad jus t  f ie ld  in  t l re

cJa ta  record  does  no t  have to  be  ver i f  ied  and the  3741 w i l l

b y p a s s  t h e  f  i e l d .

The I  f ie ld  de f in i t ion  charac ter  de f  ines  an  a lphabet ic  r igh t

ad jus t  f ie ld  t l ra t  has  b lanks  fo r  f i l l  charac ters .  l f  a r r

a lphabet ic  r igh t  ad ius t  f  ie ld  c loes  no t  have to  be  ver i f  ied ,

use  the  Z  f ie ld  de f in i t ion  charac ter  ins tead o f  the  i  f ie ld

def in i t ion  charac ter .  The Z  ind ica tes  to  the  3741 t l ta t ,

when i r r  ver i f y  mode,  the  cor respond ing  r iqh t  ad jus t  f  ie ld

in  the  da ta  record  does  no t  have to  be  ver i f ied  and t l re

3 7 4 1  w i l l  b y p a s s  t h e  f  i e l d .

Duttlicate Fields

F ie lds  can be  programmed as  dup l ica te  f  ie lc ls .  Th is  means

tha t  the  f ie ld  in  the  cur ren t  record  can be  dup l ica ted  f rom

the prev ious  record .  The f  i i : l d  i s  dup l i ca ted  au tomat ica l l y

w h e n  t h e  A U T O  D U P / S K I P  s w i t c h  i s  o n .  l l f  t h e  A U T O

DUP/SKIP swi tch  is  o f f ,  the  f ie ld  appears  as  a  manua l  a lpha

or  numer ic  f  ie ld  depend ing  on  t f re  f ie ld  de f in i t ion  charac ter .

Dup l ica te  f  ie lds  can be  a lphabet ic  o r  numer ic .  The dup l i -

ca te  f ie ld  de f in i t ion  charac ters  a re  D and U,  The D f ie ld

def in i t ion  charac ter  de f ines  a  numer ic  dup l i ca te  f ie id

and the  U f ie ld  de f in i t ion  charac ter  de f ines  an  a lphabet ic

dup l ica te  f ie ld .  Fo l low the  f ie ld  de f in i t ion  charac ter  used
(D or  U)  by  the  appropr ia te  cont inuat ion  c l ' l a rac ter  (dash

or  per iod)  to  comple te  the  dup l ica te  f ie ld ,
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An add i t iona l  dup l i ca te  func t ion  ca l led  aux i l ia ry  dup l i ca-
t i o n  i s  a v a i l a b l e .  F o r  t h e  a u x i l i a r y  d u p l i c a t e  f u n c t i o n .  t h e
data  to  be  dup l ica ted  in to  the  cur ren t  p rogrammed dup l ica te
f ie ld  in  the  record  is  ob ta ined f  rom program buf fe r  4 .  The
data  in  the  program buf fe r  must  be  in  the  same pos i t ions

as  the  f ie ld  in  the  cur ren t  record .  More  than one f ie ld  can
be dup l ica ted  f rom program buf fe r  4  i f  des i red .  A l l  tha t
is  requ i red  is  tha t ,  fo r  each f ie ld  to  be  dup l ica ted ,  the
data  in  the  program buf fe r  be  in  the  same pos i t ions  as  the
dup l ica te  f  ie lds  in  the  record .  Program buf fe r  4  i s  loaded
wi th  the  dup l ica te  da ta  ius t  as  i f  a  p rogram were  be ing
loaded in to  the  bu f fe r .  The aux i l ia ry  dup l i ca te  func t ion  is
i n i t i a t e d  b y  p r e s s i n g  N U M  S H I F T  a n d  D U p .  T h e
aux i l ia ry  dup l i ca t ion  func t ion  is  use fu l  when da ta  i s  to
be dup l ica ted  in to  cer ta in  records ,  such as  header  records .

Skip Fields

F ie lds  can be  programmed as  sk ip  f ie lds .  Th is  means the
3741 w i l l  f i l l  the  f ie ld  p rogrammed as  a  sk ip  f ie ld  w i th
b lanks  and then go  to  the  nex t  f ie ld .  In  ver i f y  mode,  sk ip
f ie lds  a re  checked fo r  b lanks .  The sk ip  f ie ld  i s  sk ipped
a u t o m a t i c a l l y  w h e n  A U T O  D U P / S K I P  i s  o n .  l f  t h e
AUTO DUP/SKIP swi tch  is  o f f ,  the  f  ie ld  appears  as  a
manua l  a lpha or  numer ic  f ie ld  depend ing  on  the  f ie ld
def in i t ion  charac ter .  Sk ip  f ie ld  de f in i t ion  characrers  a re
S and K.  The S f ie ld  de f  in i t ion  charac ter  de f  ines  a  numer ic -
sk ip  f ie ld  and the  K f ie ld  de f in i t ion  charac ter  de f ines  an
a l p h a b e t i c  s k i p  f i e l d .  F o l l o w  t h e  s k i p  f i e l d  d e f i n i t i o n
charac ter  used (S  or  K)  by  the  appropr ia te  cont inuat ion
charac ter  (dash or  per iod)  to  comple te  the  f ie ld .

Self-Check Fields

Se l f -check  f ie lds  p rov ide  a  method fo r  check ing  the
ent r ies  in  numer ic  f  ie lds  tha t  con ta in  a  p recomputed se l f -
check  d ig i t .  The f ie ld  de f in i t ion  charac ters  fo r  se l f -check
f i e l d s  a r e  H ,  C ,  F ,  G .  L ,  a n d  M .  T h e  F .  G ,  L ,  a n d  M
charac ters  a re  au tomat ic  f ie ld  de f  in i t ion  charac ters (AUTO
D U P / S K I P  m u s t  b e  o n ) .

The H and C f ie ld  de f  in i t ion  charac ters  de f ine  manuar
numer ic  se l f -check  f ie lds  fo r  modu lus  10  and modu lus  11
respect ivel y.

The F  and G f ie ld  de f  in i t ion  charac ters  de f ine  au tomat rc
numer ic  sk ip  se l f -check  f ie lds  fo r  modu lus  10  and modu lus
11,  respec t ive ly .  In  ver i f y  mode or  f  ie ld  cor rec t  mooe,
these f ie lds  a re  hand led  as  bypass  f ie lds  w i th  on ly  the  se l f -
check computation being performed when the self-check
fea ture  is  ins ta l led .  l f  the  se l f -check  fea ture  is  nor
ins ta l led  on  the  3741,  the  f ie lds  a re  hand led  as  an  au to
sk ip  f ie ld  (ver i f ied  fo r  b lanks) .

2a

The L  and M f ie ld  de f  in i t ion  charac ters  de f  ine  numer ic
automat ic  dup l i ca te  se l f -check  f ie lds  fo r  modu lus  10  and
1 1 ,  respec t ive ly .

For more information on self-check , see Chapter g. Self-
Check Feature.

Creating and Storing Programs

There  are  two bas ic  approaches to  c rea t ing  programs,

based on  respons ib i l i t y  fo r  c rea t ion .  The f i rs t  approach
fo l lows the  procedure  used in  many o f  today 's  card  punch
ins ta l la t ions ,  where  each opera tor  has  the  respons ib i l i t y
to  make up  and main ta in  p rogram cards .  Wi th  the  3741
sys tem.  an  opera tor  can s imp ly  key  and main ta in  p rograms

on the  d isk ,  ra ther  than program cards .  One d isk  can ho ld
as  many as  1898 programs.

The second bas ic  approach is  tha t  o f  hav ing  a  superv isor ,
lead operator, or system engineer create al l  of thrl  programs
for  every  opera tor  in  the  ins ta l la t ion .  Here  the  r respons ib le
person keys  a l l  o f  the  programs fo r  the  ins ta l la t ion ,  then
makes cop ies  o f  the  master  p rogram d isk  fo r  a l l  opera tors .
Each opera tor  then has  a  p rogram d isk ,  as  in  the  f i rs t

approach;  the  on ly  d i f fe rence is  tha t  the  program d isks
were prepared central ly.

Cent ra l l y  p repared program d isks  are  main ta ined by  chang-
ing  ex is t ing  programs or  add ing  new ones  to  the  master
program d isk .  Cop ies  are  then made and issued to  each
operator. The effect ive date of the program disk can be
noted  on  the  ex terna l  labe l ,  thus  ind ica t ing  whether  the
program d isk  i s  the  la tes t  vers ion .

With either method of program disk preparation, the
programs must be organized in some manner so that they

can be located again. The simplest approach is to key the
programs on the  d isk  in  any  des i red  sequence,  keep t rack

of the addresses, and then locate the record by using search
on record address.

Another method is to arrange each group of proqrams on a

separate track, for example:

Address

Track Sector Programs

Accounts receivable
Accounts receivable

Payro l l

Payro l l

Pay ro l l

Accounts payable

Accounts payable

0 1
0 1
02
02
02
03
03

0
0
0
0
0
0
0

0 1
02
0 1
02
03
0 1
02



Traqk

0 1
0 1
0 1
02
o?-
U I

02
03
i ' 2

t r J

0  0 1
a 0 2
0 0 3
0  0 1
0 0 2
0 0 3
o 0 4
0  0 1
0 0 2
0 0 3

l n  th is  example ,  the  accounts  rece ivab le  job  has  two pro-
g r a m  l e v e l s ,  s t a r t i n g  i n  t r a c k  0 1 ,  s e c t o r  0 1 .  P a y r o l l  h a s
three  prograrn  bu f fe rs  s ta r t ing  in  t rack  02 ,  sec tor  01 ,  and
so on .  By  ar ra r - rg ing  each group o f  p rograms on a  separa te
t rack ,  a l lowance is  made fo r  ac id ing  new programs.

l f  ,  a f te r  key ing  these programs onto  a  d isk ,  the  opera tor
wants  to  loac l  the  payro l l  p rograms,  the  opera tor  per fo rms

a search  on  record  address ,  keys  in  02  ( t rack)  0  01  (sec tor ) ,

a n d  p r e s s e s  R E C  A D V .  W h e n  t h e  f i r s t  o f  t h e  t h r e e  p a y r o l l

f i r cgrams is  d isp layed,  the  opera tor  p resses  FUNCT SEL
a n d  P R O G  L O A D ,  a n d  k e y s  n u m b e r  1 ,  T h i s  l o a d s  t h e  f  i r s t
p rogran l  in to  p rogram buf fe r  1 .  By  press i r rg  REC ADV,
s e l e c t i n g  P R O G  L O A D ,  a n d  k e y i n g  t h e  n u m b e r  2 ,  t h e  n e x t
program is  loadec l  in to  p rogram buf fe r  2 .  The th i rd  payro l l
p rogram is  loadeo in to  p rogram buf fe r  3  in  the  same way.

Another  approach wou ld  be  to  o rgan ize  the  program d isk
as  fo l lows:

Address

Thus fa r ,  the  methods  o f  c rea t ing  and s to r in rJ  p rograms

have assumed a  program d isk  fo r  each opera tor .  The o ther
bas ic  sys tem approach is  to  inc lude programs on the  same

disks  tha t  a re  to  conta in  da ta .

For  s imp l ic i t y ,  assume an ins ta l la t ion  has  on ly  20  programs

for  a l l  o f  the  jobs  to  be  per fo rmed on the  3741.  Each d isk

in  the  ins ta l la t ion  can have a  bypass  da ta  se t  labe l

es tab l i shed fo r  t rack  1  (26  sec tors ) ,  in  wh ich  programs are

to  be  recorded.  The second da ta  se t  labe l  can  be  es tab l i shed

to  reserve  t racks  2  th rouoh 73  fo r  da ta .

Thus ,  an  opera tor  can inser t  a  d iske t te ,  search  fo r  the  de-

s i red  program,  load i t ,  and  proceed to  en ter  da ta  on  the

same d iske t te .  The orocedure  wou ld  be  as  fo l lows:

1 .  l n s e r t  d i s k e t t e .

2 .  Search  fo r  a  p rogram ( record  address  or  search  on

co ntent ) .

3 .  Load program(s)

4 .  Press  the  re tu rn  to  index  key .  (Th is  re r tu rns  the

read/wr i te  head to  the  index  t rack .  the  labe l  fo r  the
program data  se t . )

5 .  Press  the  record  advance key .  (Th is  inc rements  to

the  nex t  sec tor  on  the  index  t rack ,  wh ich  in  th is  case

wou ld  be  the  da ta  se t  labe l  fo r  the  da ta  por t ion  o f

t h e  d i s k .  )

6 .  Se lec t  a  mode.  (The read/wr i te  head is  pos i t ioned a t

the  f i rs t  sec tor  o f  the  da ta  por t ion  o f  the  d isk ,  and

the  da ta  s ta t ion  is  r l laced in  the  se lec te ld  mode. )

In  summary ,  rekey ing  programs as  they  are  used is  ine f f  i c ien t

and an  er ro r  p rone prac t rce .  Programs shou ld  be  s to red  on

a d iske t te  in  one o f  the  fo l low ing  ways :

"1 .  Create  a  separa te  p rogram d iske t te  tha t  con ta ins  a l l

p rograms rou t ine ly  used fo r  key  en t ry ,  ver i f i ca t ion ,

a n d  f i e l d  t o t a l s  o p e r a t i o n s .

2 .  Record  the  programs on the  same d iske t te  tha t  i s

used fo r  record ing  and ver i f y ing  da ta .

Sector Record

Acc ' run ts  rece ivab le  (header )

Accounts  rece  ivab le  p rc lg ram 1
AccoLrn ts  rece ivab le  p rogram 2

P a y r o l l  ( h e a d e r )

Payro l l  p rograr r  1
P a y r c r l l  p r o g r a m 2

Payro l l  p rogram 3

Accounts  payab le  (header )

Accounts  payab le  p rogram 1
Accounts  payab le  p rograrn  2

In  th is  example ,  each job  has  a  header  record  recorded on
the  d isk  p reced ing  the  ac tua l  p roqram.  A  header  record
conta ins  desr : r ip t i ve  in fo rmat ion  about  the  programs.  A
typ ica l  headr : r  record  fo r  payro l l  p rograms wou ld  be  as
f o l l o w s  r

PAY RO i .  L  P  F IOG RAMS.EIVIPLOYE E I \4AST E R,  DAI  LY
r I M E ,  D E D U C T I O N S .

Messages can a lso  be  inc luded in  the  header  p rogram.  To
f ind  the  payro l l  p r rogram us ing  th is  approach,  the  opera tor
per fo rms a  Search  on  Conten t ,  keys  in  the  word  Payro l l ,
then  presses  REC ADV.  Th is  causes  the  da ta  s ta t ion  to
search  fo r  the  Pavro l l  header  record .  The opera tor  then
presses  REC AD\ / ,  se lec ts  p rogram load,  and loads  as  many
programs as  r reedet l  fo r  tha t  job .
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Whichever procedure is  adopted (shared d isket tes or
separate program disket tes)  the programs must  be ident i f ia_
ble for  the operator .  Three common methods can be used:

1.  Put  a l l  program formats in to a s ingle data set .  ldent i fy
each program data set with a header record.

2.  Put  each program data set  (payro l l ,  invoic ing,  etc . )
in to a separate data set ,  inc lude header in format ion
in that  data set 's  label .

3.  Put  a l l  program formats in  a s ingle data set  and
record the exact address of the first program in each
job's set. To call a program for loading, search to
the address of  the f  i rs t  program.

There are many advantages to separate program diskettes.
The most important is that chances for accidental destruc-
tion of program formats are reduced by isolating program
disks,  label ing them external ly  wi th color  codes,  and bui ld-
ing two-disk procedures into each job that is converted to
the  3741 .

Displaying Programs

The currently selected program can be displayed by pressing
FUNCT SEL lower and DISPLAY PROG. The program
replaces the data record displayed on the screen. Attempt.
ing to d isp lay program 0 resul ts  in  the current  record being
displayed.  DISPLAY DATA is  used to restore the current
data record to the d isplay af ter  a d isp lay program operat ion
has been per formed.  For  more in format ion about  d isp lay-
ing programs, see the l8M 3741 Data Station Operator's
Guide.  cA21-9131 .

Changing a Program in a Program Buffer

A program in a program buf fer  can be changed dur ing data
entry.  This  is  usual ly  done when a program that  has been
placed in a program buf fer  is  in  error .  For  in format ion on
how to change a program that is in a program buffer, see
How to Change a Program that is in a Storage Area in the
IBM 3741 Data Station Operator's Guide, GA21-9131.

P R O G R A M  C H A I N I N G

When records  hav ing  d i f fe ren t  fo rmats  a re  be ing  en tered ,
d i f fe ren t  p rograms to  cont ro l  the  fo rmat  o f  the  r r :cords  are
requ i red .  Program cha in ing  prov ides  the  ab i l i t y  tc  au toma-
t i ca l l y  se lec t  p rograms when the  fo rmat  changes 1 ' rom one
record  to  the  nex t .  Program cha in ing  f rees  the  opera tor
f rom manua l ly  se lec t ing  a  new program when the  fo rmat
o f  the  record  changes.  Program cha in ing  can be  c lone in  a
fo rward  (when record  advanc ing)  o r  backward  (when

record  backspac ing)  manner .

Pos i t ions  127 and 128 o f  a  p rogram are  used fo r  cha in ing .
Pos i t ion  128 is  used to  ind ica te  the  program to  se lec t  when
a record  advance opera t ion  occurs .  Pos i t ion  127 is  used
to  ind ica te  the  program to  se lec t  when a  record  backspace
opera t ion  occurs .  These pos i t ions  have to  be  f i l l ed  in  on lv
when record  fo rmat  changes and a  d i f fe ren t  p rogram is
needed.

Any va l id  p rogram number  can be  p laced in to  pos i t ions  127
or 128 of the program. Acceptable characters for program
cha in ing  are  numbers  0  th rough g  and hex  FA (cor respor ro-

ing  to  p rogram buf fe r  A)  fo r  the  3741.

Program cha in ing  charac ters  can be  par t  o f  a  p rogrammed
f ie ld .  l f  the  program cha in ing  charac ters  a re  par t  o f  a
programmed f ie ld ,  they  w i l l  be  t rea ted  as  numer ic  cont inua-
t ion  charac ters  when da ta  i s  be ing  en tered  bu t  they  w i l l
a lso  per fo rm the  program cha in ing  func t ion .

l f  p rogram cha in ing  is  used w i th  f ie id  to ta ls ,  there  must
be  a t  leas t  one f  ie ld  cont inuat ion  charac ter  be tween the
f ie ld  de f in i t ion  charac ter  and the  cha in ing  charac ters .  l f
th is  i s  no t  done,  the  cha in ing  charac ters  wou ld  be  in te rpre ted
as  de f in ing  a  f ie ld  to ta ls  f  ie ld  in  add i t ion  to  per fo rming

t h e i r  c h a i n i n g  f u n c t i o n .  F o r  e x a m p l e ,  i f  N 1 2  w e r e  i n
pos i t ions  126,  127,  and 128 a  f  ie ld  to ta ls  f ie ld  wou ld  be
def ined.  The 3741 wou ld  in te rpre t  th is  to  be  a  f i r - ' l d  to ta ls
f ie ld  th ree  pos i t ion  in  length  and the  va lue  in  th is  f ie ld
wou ld  be  added to  accumula tors  1  and 2 .  The numbers  1
and 2  wou ld  a lso  cause appropr ia te  p rogram cha i r r ing  to
occur .  Th is  wou ld  occur  even though the  in ten t ion  was to
have a  s ing le  numer ic  f ie ld  (N)  and the  numbers  1  and 2
were  fo r  cha in ing  purposes  on ly .  Do no t  use  program
cha in ing  charac ters  as  par t  o f  f ie ld  to ta ls  f ie lds  in  p rogram
leve ls  used dur ing  o f f l ine  f ie ld  to ta ls  opera t ions .
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Program Cha in ing  Example

T h e  f o l l o w i n g  i s  a n  e x a m p l e  o f  p r o g r a m  c h a i n i n g .

Assume tha t  a  job  is  be ing  en tered  w i th  the  program in

program buf fe r  1  cont ro l l ing  the  fo rmat  o f  the  da ta  record .

Program buf fe r  1  conta ins  the  fo l low ing  program:

A................... N--------,-----"---- R ------. --- E

Assume now that record advance has occurretd and program

bufter 2 is selected. Program bufler 2 contains the follow-
ing program for  contro l l ing the format  of  the data record
to be entered:

N--------

Pos i t io r r  127 conta ins  no

cha in i r rg  charac ter ,  there-

fore, on record backspace,

the  program in  p rogram

br.r{fer 1 wil l  continue tt .r

be usecl to control the for-

mat  o f  the  da ta  record .

T h e  1  i s  i n  p o s i t i o n  1 2 7 .

Th is  means tha t  i f  a

record backspace occurs,

the  program in  p rogram

buf fe r  1  i s  to  be  se lec ted .
(Program buf fe r  1  conta ins

the  program tha t  was  used

to control the format of

the  record  be ing  back-

spaced to.

T h e  3  i s  i n  p o s i t i o n  1 2 8 .

Th is  means tha t  a f te r  the

data record has been enter-

ed and record advance

occurs ,  the  program in  p ro-

gram buf fe r  3  i s  to  be

se lec ted  to  cont ro l  the

format of the next data

reco rd.

The 2  is  in  pos i t ion  128.

Th is  means tha t  a f te r  da ta

has  been en tered  and

record advance occurs,

the  program in  p rogram

buffer 2 is to be selected

to  cont ro l  the  fo rmat  o f

the  nex t  da ta  record .

L i n e s

The  3  i s  i n  pos i t i on  127 .
This  means tha t  i f  a  record

backspace occurs, the pro-

gram in  p rogram buf fe r  3

is  to  be  se lec ted .  (Program

buf fe r  3  conta ins  the  pro-

gram that was used to

cont ro l  the  fo rmat  o f  the

record being backspaced

to .

Pos i t ion  128 conta ins  no

cha in  ing  charac ter ,  there-

fore, on record advance,

the progranr in program

buf fe r  2  w i l l  con t inue to

be used to control the

format of t lhe data records.

/

Assume now that record advance has occurred and program

buf fe r  3  i s  se lec ted .  Program buf fe r  3  conta ins  the  fo l low-
ing  program fo r  con t ro l l ing  the  fo rmat  o f  the  da ta  record
to  be  en tered :

O P E R A T O R  G U I D A N C E

Operator guidance can be used to assist the operator when

key ing  records .  On the  3741.  opera tor  gu idance ass is ts  the

opera tor  by  d isp lay ing  in fo rmat ion  on  the  las t  30  pos i t ions

of  l ines  5  and 6 .  L ine  5  can be  used to  d isp lay  the  cur ren t

program f  ie ld  o r  a  p rompt ing  message f ie ld .  L ine  6  d isp lays

the  da ta  en tered  in to  the  cur ren t  f ie ld  up  to  the  cursor
pos i t ion .  Before  da ta  i s  keyed in to  the  cur ren t  f ie ld ,  l ine  6

conta ins  s lashes  ( / ) .  The number  o f  s lashes  is  equa l  to  the

f ie ld  length  or  a  max imum of  30  s lashes .  As  da ta  i s  keyed,

the character keyed replaces a slash and is also placed into

the  cur ren t  f  ie ld .  F igure  15  shows the  d isp lay  w i th  da ta

and opera tor  gu idance l ines .

Sta tus  L ine

Prompt ing  Message

or  Cur ren t  Program

F i e l d  L i n e

Data  Entered  in to

C u r r e n t  F i e l d

XXXXXXXXXXXXX X X XX XX X
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXX XXXXXXXXXXXX
XXXXXXXX XXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

Figure 15.  Display wi th Operator  Guidance
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Prompting Messages

A prompt ing  message record  cons is ts  o f  p rompt ing  message
f  ie lds .  A  prompt ing  record  is  d i rec t l y  re la ted  to  a  p rogram.
That  i s ,  fo r  each f ie ld  in  the  program,  there  must  be  a
cor respond ing  f ie ld  in  the  prompt ing  record .  Each message
f ie ld  can be  up  to  a  max imum of  30  charac ters  long.  There
can be  a  max imum of  f i ve  p rompt ing  message records .
Prompting message records must be stored in the even
n u m b e r e d  p r o g r a m  b u f f e r s  2 , 4 , 6 , 8 ,  a n d  A .  E a c h  p r o m p t -
ing  record  is  assoc ia ted  w i th  the  program in  the  nex t  lower
numbered program buf fe r .  Th is  means tha t  a  p rompt ing
message record  in  p rogram buf fe r  2  i s  assoc ia ted  w i th  the
program in  p rogram buf fe r  1  and so  on .

Writing Prompting Message Records

Remember  tha t  fo r  each f ie ld  in  a  p rogram,  there  must  t re
a  cor respond ing  f ie ld  in  the  prompt ing  message recoro .

The f i rs t  charac ter  o f  a  p rompt ing  message record  must  be
an as ter isk  ( " ) .  The asrer isk  i s  a  de l im i te r  and is  no t  c l i s -
p layed.  Fo l low the  as ter isk  w i th  the  f  i r s t  f  ie ld 's  p rompt ing
message.  Fo l low the  f i rs t  f ie ld 's  p rompt ing  message w i th
an as ter isk .  Cont inue en ter ing  subsequent  p rompt ing
message f ie lds  fo l low ing  each f ie ld  w i th  an  as ter isk .  Each
prompt ing  message f ie ld  must  be  fo l lowed by  an  as ter isk .
A  prompt ing  message record  is  l im i ted  to  128 charac ters
( the  length  o f  a  p rogram buf fe r ) .  The as ter isks  count  as  one
cha racter.

l f  no  prompt ing  messa le  fo r  a  f ie ld  i s  des i red ,  en ter  on ly
an as ter isk  fo r  the  f ie ld .  The as ter isk  i s  needed even though
no prompt ing  message is  d isp layed in  o rder  to  keep the
prompt ing  message f ie lds  in  the  prompt ing  record  in  the i r
cor respond ing  re la t ionsh ip  to  the  f ie lds  in  the  re la ted
program.

Loading Prompti ng Message R ecorcls

Once a  prompt ing  message recc l rd  i s  Br i te rec i  i r r t r ;  t i re  cur r i ln t
record  bu f fe r ,  i t  can  be  loaded in t r r  a  p rograr r r  i r i r t le r .  T  hc ,
program buf fe r  in to  wh ich  the  pron lp t ing  messa,ge  record
is  p laced must  be  an  even numbered program buf fe r  (2 ,4 ,

6 ,8 ,  A)  and the  program to  wh ich  the  prornp t ing  message
record  is  re la ted  must  l te  in  thL .  nex t  lower  nunr l re red
buf fe r .  For  example ,  i f  the  prompt ing  message record  is
loaded in to  p rogram buf fe r  number  .1 ,  the  pro{ j r , ln t  to  wh ich
the  prompt ing  message is  re la ted  n lus t  be  in  p rograrn  bu f fe r

When a  program is  se lec t r :d  fo r  use ,  rhe  prompt ing  message
record  is  a lso  ac t iva ted  and the  f i rs t  p rompt ing  rnessaqe
f  i e l d  i s  d i s p l a y e d  o n  l i n e  5 .

Example

Here  is  an  example  o f  a  source  docurnent ,  i t s  p rogram,  an<1
a prompt rng  message record  tha t  migh t  be  Lrsed.

I  2 0  t l
( 1 , )  r t i . r  !  N . ' j j ' .  A  l '  ,

r i r . r l  1 ; { l  r i t  / U  1 1
r l  r . ,  , i  l  : i j  r i ,  t ) . , r )  S f

\

' C o m p a n y  
l \ a m r ' A d d r u \ ! ' C  t y  d r d  S i r r | ' D ! p ' S k  i r '

O r  I  v ! !  , 1 r ! l , r ' t  y r n n r  , L  m r s r J , t p  l o ,  l l r f  r l r  p  r r d  r i , ! r  I  f l . r

' C o r n p a r r y  
N n r n e '  A ( l d r r s s '  C  t y  d f r l  S 1 r r , , ' ' '
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The program could be loaded into program buffer 5 and
the prompting message record could be loaded inro program
buffer 6. When program buffer 5 is selected for use, tne
display would look l ike th is :

As the operator keys the name of the company, the
display looks l ike th is :

When the  opera tor  comple tes  the  company name f ie ld ,  the
d isp lay  wou ld  change to .

The opera tor  wou ld  now key  in  the  address  o f  the  company.
Th is  p rocess  w i l l  con t inue un t i l  the  end o f  the  record  is
reached. When record advance is pressed, the display changes
and prompts for company name to start the next record.

When a  program is  se lec ted ,  the  re la ted  prompt ing  message
record  is  a lso  ac t iva ted .  l f  i t  i s  des i red  to  d isp lay  the  cur ren t
program f ield instead of the current prompti ng message
f i e l d ,  t h e  D I S P L A Y  F I E L D  P R O G  k e y  c a n  b e  u s e d  a t  a n y
t ime to  d isp lay  the  program f ie ld .  A f te r  us ing  the  DIS-
P L A Y  F I E L D  P R O G  k e y ,  t h e  D I S P L A Y  F I E L D  N A M E  k e y
is  used to  re tu rn  the  mach ine  back  to  d isp lay ing  prompt ing
messages.
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Chapter 4. Product ion Stat ist ics

Product ion  s ta t i s t i cs  p rov ide  s ta t i s t i cs  on  da ta  p roduc t ion

for  use  in  n reasurement  o f  work load,  ana lys is  o f  e r ro rs ,  and
job  account ing .  The produc t ion  s ta t i s t i cs  func t ron  pro-

v ides  th ree  counters  to  accL lmula te  to ta ls  on :

.  Number  o f  kevs t rokes .

a  Number  o f  records  processed.

.  Number  o f  charac ters  cor rec ted  dur ing  ver i f y  mode
inc lud ing  a l l  charac ters  keyed in  f ie ld  cor rec t  mode.

C O U N T E R S

Keystroke Counter

The keys t roke  counter  counts  every  keys t roke ,  except  the
f o l l o w i n g ,  i n  a l l  m o d e s  o f  o p e r a t t o n .

i .  R E S E T

2.  Keys t rokes  w i th  a  pend ing  er ro r  cond i t ion  except
dash ( - )  o r  ampersand (&)  when used to  rese t  a  se l f -
check  er ro r .

3 .  R  key  when used to  res to re  the  d isp lay  a f te r  d isp laV-
ing  produc t ion  s ta t i s t i cs  o r  f  ie ld  to ta ls .

4 .  Any  keys t roke  dur ing  d isk  copy ,  o f f l ine  f ie id  to ta ls ,
o r  search"

5 .  Any  func t ion  se lec t  key ing  sequence.

The keys t roke  counter  does  no t  normal ly  ?ount  keys t rokes
tha t  cause er ro rs .  l - lowever ,  the  fo l low ing  are  except ions :

1 .  M i s k e y i n g  h e x  d a t a .
2 .  When key ing  charac ters  o ther  than 0  th rough 9  in  a

program numer ic  f  ie ld  w i th  the  program r ru rner ic
s w i t c h  s e t  t o  N U M B E R S  O N L Y .  ( E a c h  n o n . n u m e r i c
kevs t roke  is  counted .

The keys t roke  counter  i s  a  s ix ,pos i t i c )n  counter  tha t  can
accumula te  up  to  a  to ta l  o f  999,999.  When 999,999 is
reached,  the  counter  i s  rese t  to  000.000.  No over f low
cond i t ion  is  ind ica ted .

Flecord Counter

The record counter counts the number of records processed

in  the  en ter ,  update ,  and ver i f y  modes.  Record  aovances
in  update  mode are  no t  counted  un less  da ta  has  oeen en-
te red  in to  the  cur ren t  record  bu f fe r .  Record  advances  in
ver i fy  mode are  no t  counted  i f  per fo rmed f rom the  f  i r s t
n tanua l  pos i t ion  in  the  record .  The record  counter  i s  a
s ix -pos i t ion  counter  tha t  counts  up  to  a  max imum of
065,535.  When the  counter  reaches  065.535.  i t  i s  rese t  to
000,000.  No over f iow cond i t ion  is  ind ica ted .
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Nate:  l f  the operator  backspaces and rekeys previous re-
corcls, these records are recounted. Also, when a record
is  deleted the counter  is  not  decremented.  Therefore,  the
record count  can exceed the number of  records in  the
batch.

Verify Correction Keystroke Counter

The ver i f y  cor rec t ion  keys t roke  counter  counts  the  number

o f  charac ters  cor rec ted  dur ing  ver i f y  mode or  en tered  dur ing

f ie ld  cor rec t  mor le  except  when a  s ign  is  changed on  a

numer ic  r igh t -ad jus t  f  ie ld  o r  when a  dash or  ampersand is

used to  over r ide  a  se l f -check  er ro r .  The ver i f y  cor rec t ion

keVst roke  counter  i s  a  s ix -pos i t ion  counter  tha t  counts  up

to  a  max imum of  065,535.  When the  counter  reaches

065,535,  i t  i s  rese t  to  000.000.  No over f low cond i t ion  is

i  nd i  cated .

DISPLAYI  NG PRODUCTION STATISTICS

Product ion  s ta t i s t i c  counters  a re  in  the  f  i r s t  21  pos i t ions

wi th  a  b lank  be tween each counter  as  in  the  fo l lo lv ing

d isp lay .  The record  count  i s  d isp layed in  pos i t ions  2-7  ,  the

keys t roke  count  in  pos i t ions  9-14 ,  and the  ver i f y  cor rec t ion

c o u n t  i n  p o s i t i o n s  1 6 - 2 1 .

V e r i f y  C o r r e c t l o n

Record  Counter  Keys t roke  Counter  Keys t roke  Counter

0? A
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The produc t ion  s ta t i s t i c  counfers  can be  d isp layed in  read
index  mode or  d isp layed and then wr i t ten  on  d isk  in  en ter
mode.

To d isp lay  produc t ion  s ta t i s t i c  counters  in  read index
mode,  p ress  FUNCT SEL lower  and DISPLAY PROD
STAT.  A f te r  the  counters  a re  d isp layed,  the  da ta  d isp lay
can be restored by:

Pressing RESET, which causes the data set label to oe
d isp layed.  The produc t ion  s ta t i s t i c  counters  a re  no t
reset to zero.

Press ing  R,  wh ich  causes  the  da ta  se t  labe l  to  be  d isp layed
and resets the counters to zero.

To d isp lay  produc t ion  s ta t i s t i c  counters  in  en ter  mode,
the  fo l low ing  cond i t ions  must  ex is t :

a Program 0 must be selected.

.  The record  length  must  be  21  pos i t ions  or  g rea ter .

No data has been entered into the current record buffer.

No lead ing  au tomat ic  dup l i ca te /sk ip  f ie lds  have been
executed.

Af te r  the  produc t ion  s ta t i s t i c  counters  a re  d isp layed in
enter  mode,  they  can be  wr i t ten  on  d isk  by  press ing  REC
ADV.  A lso ,  when the  counters  a re  d isp layed in  en ter  mode,
the cursor is posit ioned at posit ion 22. fhis posit ioning

a l lows add i t iona l  da ta  to  be  keyed beyond pos i t ion  22  up
to the record length. prior to pressing record advance.

The record  is  wr i t ten  on  d isk  and the  d isk  address  is
incremented by  one when REC ADV is  p ressed.  The pro-
duction stat ist ic counters are not reset to zero in enrer
mode. See the IBM 3741 Data Station Operator's Guide,
GA2 1-9131,  fo r  a  comple te  descr ip t ion  on  how to  d isp lay
produc t ion  s ta t i s t i cs  counters  in  read index  or  en ter  mode.

TRACK TO RECORD CONVERSION TABLE

Figure  16  is  a  t rack  to  record  convers ion  tab le .  l t  i s  p ro-

v ided as  a  qu ick  method fo r  de termin ing  the  number  o f
records keyed. The conversion table is an accurate alterna-
t i ve  to  p roduc t ion  s ta t i s t i cs  fo r  ob ta in ing  a  record  count .
The convers ion  tab le  cou ld  a lso  be  used when a  grand to ta l
i s  be ing  main ta ined in  the  produc t ion  s ta t i s t i cs  record
counter  and to ta ls  fo r  ind iv idua l  ba tches  are  des i red .  The
number  o f  records  keyed is  shown fo r  each t rack  on  the  d isk .

"Add the number of  sectors used on th is t rack to th is number
to get  the tota l  number of  records

Figure 16. Track to Record Conversion

Note: fhe conversion table assumes there are no deleted

records on a track. l f  there are deleted records, subtract

the  number  o f  de le ted  records  f rom the  to ta l .

The EOD address in the data set label can also be used to

determine the  number  o f  records  in  a  da ta  se t .  However ,

remember  tha t  the  EOD address  is  one more  than the  ac tua l

number of records in the data set.

rRACK N U M B E R  O F
RECORDS

0 1

02
0 3
04
05
06
o7
o8
09
1 0
1 1
1 2
I J

1 4
t 3

t o

1 7
1 8
1 9
20
z l

22
2 3
24
z 5

2 6

2A
Z J

30
J I

32

34
35

Number of  sectors
used  on  t h i s  t r ack
z o
52*
-7e*

104*
1 3 0 *
1  56 -
182*
208 -
234*
2 @ *
246*
' 1 1 ) 1

338*
364*
390"
4 1  6 *
442*
468*
494*
520*
546*
572*
598*
624*
650 *

67 6*
702*
728*
754*
780*
806*
832 -

858 -

884"

TRACK N U M B E R  O F
RECORDS

J b

37
s
?o

40
4 1
42
43
44
45
4t)

41
48
49
50
5 1
5 Z

5 3
54
55
5 6
57
30

59
60
o l

62
b J

64
65
frb

o t

6

69
I U

7 1
1 a

/ J

9 1 0  *

936-
962-
988-
1 0 1 4
i o40
1 066
1092
1 1 1 8
1 1 4 4
1 170
1  1 9 6
1 2 2 2
124a
1 2 7  4
1 300
I  JZ6

I J3Z

1 378
1404
1 430
1 456
1482
1 508
1534
1 560
i 586
1612
1 638
I  bb4

1 690
1 7 1 6
1 7  4 2
t / 6

1794
1820
1 846
1872

o
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Chapter 5. Onl ine Field Totals

Fie ld  to ta ls  can be  used fo r  ba tch  aud i t ing .  a  p rocess  some-
t imes re fe r red  to  as  "hash to ta ls " ,  o r  fo r  o ther  app l i ca t ions
where  to ta ls  a re  requ i red ,  such as  summing the  pr ices  o f
i n d i v i d u a l  i t e m s  o n  a n  i n v o i c e  t o  o b t a i n  t h e  t o t a l  o r d e r
cos t .  Two or  more  f ie lds  w i th in  a  record  can be  added and
read ou t  in to  a  summarv  f ie ld  in  the  same record  or  a  fo l -
low ing  record  (c ross foo t ing) .

F i e l d  t o t a l s  c a n  b e  d o n e  ( 1 ) o n l i n e  o n  t h e  3 7 4 1  d u r i n g  t h e
process  o f  en ter ing ,  updat ing ,  o r  ver i f y ing  records ,  o r  (2 )
o f f l ine ,  in  a  separa te  scan o f  a  ba tch  o f  records .

O N L I N E  F I E L D  T O T A L S  O P E R A T I O N

Three 19-d ig i t  accumula tors  a re  p rov ided w i th  th is  fea ture .
Data  can be  a lgebra ica l l y  summed in  these accumula tors
f rom spec i f ied  f ie lds  in  any  or  a l l  records  in  a  ba tch .  The
summat ion  is  under  cont ro l  o f  the  program;  the  program

spec i f ies  tha t  a  f ie ld  i s  to  be  summed and in  wh ich  o f  the
three  accumula tors  the  sum wi l l  be  p laced.  F ie ld  to ta l
f ie lds  a re  ident i f ied  by  fo l low ing  a  f ie ld  de f in t ion  charac ter
w i th  a  1 ,  2 ,  o r  3  wh ich  spec i f ies  wh ich  o f  the  th ree  accum-
u la to rs  i s  to  be  used.  The second and th i rd  pos i t ions  a f te r
the  f ie ld  de f in i t ion  charac ter  may be  used to  cause the  f ie ld
to  be  accumula ted  in  two or  th ree  accumula tors .  The length

o f  the  f ie lds  used is  based on  the  number  o f  accumula tors
tha t  w i l l  be  used.  The min imum f ie ld  length  fo r  one accum-
u la to r  i s  2  pos i t ions ,  3  pos i t ions  fo r  2  accumula tors ,  and
4 pos i t ions  fo r  3  accumula tors .  The low-order  14  d ig i ts  o f
a  f  ie ld  to ta l  f  ie ld  a re  added in to  a  spec i f  ied  accumula tor .
l f  over f low beyond 19  d ig i ts  occurs  in  an  accumula tor ,  i t

w i l l  no t  be  ind ica ted .

I n  a d d i t i o n  t o  t h e  n u m b e r s  0  t h r o u g h  9 ,  a  f  i e l d  t o t a l  f i e l d
may inc lude any  o f  the  256 EBCDIC codes.  A l l  codes  w i th
the  low-order  four  b i ts  o f  the  codes  equa l  to  0  th rough 9
a c c u m u l a t e  w i t h  n u m e r i c  v a l u e s  0  t h r o u g h  9 .  A l l  o t h e r
codes  accumula te  w i th  a  numer ic  va lue  o f  zero .  A l l  f ie lds
in  wh ich  the  un i ts  pos i t ion  codes  have the  h igh-order  four
b i ts  equa l  to  B  or  D are  cons idered negat ive .  A l lo ther
f ie lds  a re  cons idered pos i t i ve .

In  on l ine  f ie lc l  to ta ls ,  the  accumula tors  a re  rese t  ro  zero
on ly  when the  power  i s  tu rned on ,  when a  rese t  ts  accom-
p l i shed by  press ing  the  R key  w i th  f ie ld  to ta ls  d isp layed,  o r
when en ter ing  a  f ie ld  in  a  record  tha t  i s  p rogrammed as  a
read ou t  and rese t  f ie ld .  A  good prac t ice  is  to  d isp lay  f ie ld
to ta ls  and rese t  the  accumula tors  be fore  s ta r t inq  an  on l ine
f  ie ld  to ta ls  ooera t ion .
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D u r i n g  a n  o n l i n e  f i e l d  t o t a l s  o p e r a t i o n ,  t h e  a m o u n t  t h a t

is  added to  an  accumula tor  in  a  g iven f ie ld  i s  equa l  to  the
change tha t  occurs  in  tha t  f ie ld  f rom the  t ime the  cursor
comes in to  the  f ie ld  un t i l  the  cursor  leaves  the  f  ie ld .  ln

en ter  mode,  when the  cursor  comes in to  a  f ie ld ,  the  f ie ld
is  a lways  b lank  and i t s  numer ic  va lue  is  zero ;  there fore ,
the  amount  added to  the  accumula tor  i s  equa l  to  the
amount  en tered .  In  update  or  ver i f y  mode,  the  arnount
added is  zero  un less  the  f ie ld  i s  mod i f ied ,  and,  i f  so .  the
amount  added is  the  a lgebra ic  d i f fe rence ob ta ined by  sub-
t r a c t i n g  t h e  i n i t i a l  a m o u n t  o f  t h e  f i e l d  f r o m  t h e  f  i n a l
a m o u n t  o f  t h e  f i e l d .

The accumula tors  represent  the  f ie ld  to ta ls  opera t ions  up

to the most advanced record writ ten on disk and i lny

opera t ions  on  the  cur ren t  record  be ing  processed.  When

de le t ing  a  record  or  backspac ing  to  a  p rev ious  rec ,ord

f rom a  par t ia l l y  en tered ,  updated ,  o r  ver i f y -cor rec ted

record ,  a l l  accumula ted  f ie lds  a re  a lgebra ica l l y  sub t rac ted

f rom the  spec i f ied  accumula tors .  When record  back-

spac ing  f  rom comple ted  records ,  no  subt rac t ion  o f

accumula tor  f ie lds  occurs  as  they  are  backspaced over .

D isp lay ing  F ie ld  To ta ls

F ie ld  to ta ls  accumula tors  can be  d isp layed when the  cursor

i s  a t  t h e  b e g i n n i n g  o f  a  f i e l d  b y  p r e s s i n g  D I S P L A Y ' F I E L D

TOTALS.  Any  da ta  cur ren t ly  be ing  d isp layed is  removed

f rom the  screen,  and the  amounts  cur ren t ly  res id ing  in  the

accumula to_rs  a re  d isp layed.  A t  th is  po in t  the  sys tem

accepts  on ly  two keys ,  RESET and R.  Press ing  R removes

t h e  f i e l d  t o t a l s  d i s p l a y ,  d i s p l a y s  t h e  d a t a  s e t  l a b e l ,  a n d

resets  a l l  accumula tors  to  zero .  Press ing  RESET r t lmoves

the  f ie ld  to ta ls  d isp lay  and d isp lays  the  record ,  bu t  does

not  rese t  the  accumula tors .

P R O G R A M M ] N G  O N L I N E  F I E L D  T O T A L  F I E L D S

The fo l low ing  descr ibes  how to  p rogram the  f ie ld  to ta l

f ie lds  fo r  on l ine  f ie ld  to ta ls  when you are  wr i t ing  programs

to  be  used by  the  opera tor .



Accumulate Totals Fields

To ind ica te  wh ich  f  ie lds  in  a  da ta  record  are  to  be  accumu-
la ted  in to  a  f  ie ld  to ta ls  accumula tor ,  fo l low any  f ie ld
def in i t ion  charac ter  in  a  p rogram by  a  1 ,2 ,o r  3 .  Fo l low ing
a f ie ld  de f in i t ion  charac ter  by  a  1  means the  f ie ld  in  the
data  record  w i l l  be  accumula ted  in to  accumula tor  1 .  A
f  ie ld  de f  in i t ion  charac ter  fo l lowed by  a  2  o r  3  means the
f ie ld  in  the  da ta  record  w i l l  be  accumula ted  in to  accumu-
la to r  2  o r  3  respec t ive ly .  F igure  17  is  an  example  o f  a
program conta in ing  f ie ld  to ta ls  f ie lds  tha t  w i l l  be  accumu-
I ated.

A... . .N 1 - .--  R-----N2--V-__-__--.-E-/-
r ' \

The cor respond ing  The cor respond ing
f ie ld  in  the  da ta  f  ie ld  in  the  da ta
record  w i l l  be  record  w i l l  be
accumula ted  in to  accumula ted  in to
accumula tor  1 .  accumula tor  2 .

Figure 17. Example of a Program Containing Field Total Fields

A f ie ld  may be  accumula ted  in to  more  than one f ie ld  to ta ls
accumula tor  by  fo l low ing  any  f  ie ld  de f  in i t ion  characrer
by  more  than one number .  For  example ,  i f  a  p rogram con-
ta ins  N l2 - - - f ie ld ,  th is  means tha t  the  cor respond ing  f ie ld
in  the  da ta  record  wou ld  be  accumula ted  in to  accumula tors
1 and 2.

In  en ter  mode,  the  amount  added in to  an  accumula tor  i s
equa l  to  the  amount  en tered  in  the  f  ie ld  o f  the  record .  ln
update  or  ver i f y  mode,  the  amount  added to  an  accumu-
la to r  i s  zero  un less  the  f ie ld  in  the  record  is  mod i f ied ,  and,
i f  mod i f ied ,  the  amount  added to  the  accumula tor  i s  the
a lgebra ic  d i f fe rence be tween the  in i t ia l  amount  o f  the  f ie ld
and the  f ina l  amount  o f  the  f ie ld .

Read Out/Reset Field Total Fields

Read Out /Reset  f ie ld  to ta ls  f ie lds  a l lows the  accumuta tors
to be read into a specif ied f ield in a data record and then
the accumulators are reset to zero. To indicate a read
out / rese t  f ie ld  in  a  p rogram,  fo l low the  bypass  f ie ld
def in i t ion  charac ter  B ,  by  a  7 ,8 ,  o r  9 .  The 7  means ro
read ou t  and rese t  accumula tor  1 ,  the  8  means to  reao ou t
and reset accumulator 2 and the 9 means to read out and
reset  accumula tor  3 .  There  must  be  a t  leas t  one manua l
f ie ld  p reced ing  any  read ou t / rese t  f ie ld .  F igure  18  shows
an example  o f  a  Read Out /Reset  f ie ld  in  a  p roqram.

Figure 18. Example of Read Out/Reset Field in a program

Not  a l l  o f  the  accumula tors  have to  be  read ou t  and rese t
when per fo rming  a  f ie ld  to ta ls  read ou t / resr - . t  opera t ion .
You can se lec t  wh ich  accumula tors  a re  to  b re  read ou t  and
reset .  l f  des i red ,  each accumula tor  can  be  read ou t  and
reset  a t  a  d i f fe ren t  t ime dur ing  a  f ie ld  to ta l : ;  opera t ion .

When records  w i th  f ie ld  to ta ls  a re  changed in  update  or
ver i f y  mode tha t  w i l l  a f fec t  the  accumula ted  to ta ls  fo r  the
subsequent  Read Out /Reset  f  ie ld ,  i t  i s  requ i red  tha t  a
min imum of  one charac ter  be  changed or  inser ted  in to  the
record  tha t  con ta ins  the  Read Out /Reset  f  ie lds .  Th is  can
be done by  se t t ing  up  a  p rogram wi th  a  one,  pos i t ion  f ie ld
des igned spec i f i ca l l y  to  a l low inser t ing  o f  a  charac ter  in to
the  record ,  o r  by  ac tua l l y  chang ing  a  chararc te r  in  the
recoro.

Note :  l f  the  record  conta in ing  the  updated  Read Out /
Reset  f ie ld  does  no t  have to  be  wr i t ten  to  d isk ,  the  fo l low-
ing  procedures  do  no t  have to  be  fo l lowed.

For  update  mode,  rekey ing  an  ex is t ing  charac ter  o r  key ing
a new character is considered a change to the record con-
ta in ing  the  Read Out /Reset  f ie ld .  However ,  i f  a  p rogram
was se t  up  w i th  a  f ie ld  des igned to  a l low inser t ion  o f  a
charac ter  in to  the  record ,  the  opera tor  can key  any
des i red  charac ter  in to  tha t  f ie ld .

For veri fy mode, the operator can posit ion the cursor at
the  one charac ter  f  ie ld  tha t  was  programmerJ  to  a l low
inser t ion  o f  a  charac ter  in to  the  record  conta in ing  the
Read Out /Reset  f ie ld ,  se lec t  f ie ld  cor rec t  mode,  and key
any character desired. Once the operator has pressed a
data key, the 3741 goes back into veri fy mo,de and the
operator must press the same data key that was pressed in
f ie ld  cor rec t  mode.  l f  a  p rogram cannot  be  se t  up  tha t
a l lows inser t ion  o f  a  charac ter  in to  the  record ,  the  opera tor
shou ld  se lec t  the  shor tes t  f ie ld  in  the  record  and oer fo rm
a f  ie ld  cor rec t  opera t ion  on  the  f ie ld .

t
This  f ie ld  in  the  prog-

ram ind ica tes  tha t

f ie ld  to ta ls  accumula tor
1  w i l l  be  read ou t  in to

the  cor respond ing

f  ie ld  in  the  da ta  record
and then accumula tor

1  w i l l  be  rese t  to  zero .

This f ie ld in  the program
indicates that  f ie ld tota ls
accumulator  3 wi l l  be read
out  in to the r :orresponding
f  ie ld in  the data record and
then accumulator  3 wi l l
De reset to zero.
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Online Field Total Restr ict ions

To ensure  the  accuracy  o f  the  f ie ld  to ta l  in  the  accumuta tor .
remember  the  fo l low ing  res t r i c t ions :

o  Use on ly  one program to  p rocess  a  record .

.  When backspac ing  to  a  p rev ious  record  f  rom a  par t ia l l y
en tered ,  updated ,  o r  ver i f ied  record ,  se lec t  the  program
used fo r  the  prev ious  record  on ly  a f te r  the  backspace
to  the  prev ious  record  is  comple te .

a  Before  de le t ing  a  record ,  be  sure  the  program used to
crea te  the  record  is  se lec ted .

o A read out/reset f  ield must be preceded by at least one
programmed manua l  f ie ld  and must  no t  be  fo l lowed
wi th in  the  same record  by  a  f ie ld  to ta ls  f ie ld  re la t ing
to  tha t  accumula tor .

a  Do no t  backspace to  a  record  and se lec t  a  p rogram wi th
a  read ou t / rese t  f  ie ld  i f  the  accumula tor  tha t  per ta ins

to  tha t  read ou t / rese t  has  a  va lue  o ther  than zero .  The
accumula tor  w i l l  have a  va lue  o ther  than zero  i f  any
record  was wr i t ten  on  the  d isk  w i th  a  f  ie ld  to ta ls
program fo r  tha t  accumula tor  and da ta  was en tered  in
tha t  f ie ld  in  en ter  mode or  changed in  update  or  ver i f y
mooe.

o  Af te r  updat ing  a  record ,  de le t ing  a  record ,  o r  cor rec t ing
a record  in  the  ver i f y  mode,  a l l  succeed ing  read ou t / re -
se t  f  ie lds  tha t  were  a f fec ted  by  the  opera t ion  must  be
executed .  To  execute  th is  f ie ld  to ta l  opera t ion ,  record
advance to  the  record  tha t  con ta ins  the  read ou t / rese t
f ie ld ,  se lec t  the  cor rec t  p rogram buf fe r ,  and f ie ld  ad-
vance over  the  read ou t / rese t  f ie ld .

In  update  mode or  when E-R (a l te rna te  record  advance
opt ion  in  en ter  mode)  i s  se lec ted ,  a  read ou t / rese t  f  ie ld
is  no t  executed  i f  REC ADV is  p ressed be fore  the
cursor  en ters  tha t  f ie ld .  There fore ,  advance the  cursor
th rough a l l  read ou t / rese t  f ie lds  be fore  press ing
R E C  A D V .

When f ie ld  to ta ls  a re  be ing  used in  a  da ta  se t ,  do  no t
use  communica t ions ,  second d isk  (except  i f  load ing
programs) ,  o r  p r in te r  func t ions  (except  p r in t  record)
a t  any  t ime dur ing  on l ine  f ie ld  to ta ls  opera t ions .

o  Program load func t ions  shou ld  be  done as  fo l lows:

1 .

2 .

3.

4 .

5 .

6 .

T u r n  o f f  A U T O  D U P / S K l P .

Press  REC BKSP to  the  prev ious  record .

Se lec t  p rogram buf fe r  0 .

Read program f rom second d isk  o r  key  program.

Load the  program.

Repeat  4  and 5  fo r  a l l  p rograms to  be  loaded.

P r e s s  R E C  B K S P .

Press  REC ADV tw ice .

y'Vofe. '  Steps 7 and 8 are done to load the previous

buf fe r  w i th  the  cor rec t  record .

Se lec t  des i red  program.

d .

q

a When in  a  record  w i th  the  wrong program se lec ted ,
per fo rm the  fo l low ing :

1 .  S e t  A U T O  D U P / S K I P  t o  O F F .

2 .  Record  backspace to  the  prev ious  recor , l .

3 .  Se lec t  cor rec t  p rogram.

4 .  P r e s s  R E C  A D V .

Set AUTO DUP/SKIP to ON i f  requi red.

Example

The t ransact ions for  one day of  business are:

o

I tem Number

31  621
10897
41621
10021
21100

Item Cost

1621
734

1621
121

1  1 0 0

Total Cost 5197
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Each t ransac t ion  record  conta ins  the  i tem number  and
i tem cos t .  Each i tem so ld  i s  cons idered one t ransac t ion .
After the transaction records are entered, the operator
must  de termine i f  any  o f  the  t ransac t ions  were  sk ipped
dur ing  the  en ter ing  process .  To  do  th is  the  cos t  f  ie ld  must
be  precomputed,  and programmed as  a  f  ie ld  to ta ls  f ie ld .
and the total cost from the accumulator must be read into
a  summary  record .  Then the  f ie ld  to ta ls  to ta l  can  oe  com-
pared w i th  the  precomputed to ta l  cos t .  l f  the  to ta ls  a re
equa l ,  a l l  the  t ransac t ions  were  en tered .  l f  the  to ta ls  a re
not equal, the larger total can be subtracted from the
smal le r  to ta l  to  de termine wh ich  t ransac t ion  was sk ipped
or  dup l i ca ted .  For  example ,  i f  the  f  ie ld  to ta ls  to ta l  i s
4463,  subt rac t ing  4463 f rom 5197 g ives  734 wh ich  ind ica tes
tha t  the  t ransac t ion  fo r  i tem number  10897,  cos t  734,  was
not  en tered  on  the  d isk .

To use the  cos t  as  a  f ie ld  to ta ls  f ie ld  to  be  accumula ted  in
accumula tor  2 ,  use  the  fo l low ing  program:

To read accumulator 2 into the summary record and reset
the accumulator to zero, use the following program for the
summarv record:

N.- . -88-- - - - , - -E

Auto Balance Example

The on l ine  f ie ld  to ta ls  fea ture  can be  used to  f ind  er ro rs
when an  accumula ted  to ta l  does  no t  matc l l  a  p recomputed

ba lance sheet  to ta l .  Er ro rs  in  the  records  can be  found by
us ing  on l ine  f ie ld  to ta ls  in  update  or  ver i f y  mode.  In  ver i f y
or  update  mode,  on ly  d i f fe rences  be tween the  o ld  va lue  o f
the  f  ie ld  and the  new va lue  are  accumula ted  in to  the
accumula tors .

For  example ,  assume an o f f  l i ne  f ie ld  to ta ls  opera t ion  was
performed to accumulate a total on the total cost. of i tems
ordered.  When the  o f f l ine  f ie ld  to ta ls  opera t ion  is  comp-
le te ,  the  f ie ld  to ta ls  to ta l  can  be  d isp layed anrJ  compared
wi th  a  p recomputed to ta l  on  a  ba lance sheet .  Assuming
tha t  the  f ie ld  to ta ls  to ta l  and the  precomputed to ta l  do
not  match ,  on l ine  f ie ld  to ta ls  cou ld  be  used in  update
(or  ver i f y )  mode to  f ind  the  record(s )  in  e r ro r  (o r  miss ing)
and make appropr ia te  cor rec t ions  to  the  records .  On l ine
f ie ld  to ta ls  in  update  or  ver i f y  mode accumul ia tes  on ly  the
d i f fe rence be tween the  o ld  va lue  o f  the  f ie ld  and the  new
va lue  o f  the  f ie ld .  There fore ,  a f te r  the  opera tor  changes
some records ,  the  accumula tors  cou ld  be  d isp layed to  see
if the dif ference between the totals has been accounted
for "  l f  no t .  the  opera tor  wou ld  cont inue un t i l  the
difference was accounted for.

Onl ine F: ie ld Totals 39



Chapter 6. Offline Field Totals

Fie ld  to ta ls  can be  used fo r  ba tch  aud i t ing ,  to  ob ta in  what
is  somet imes re fe r red  to  as  hash to ta ls ,  o r  fo r  o ther  app l i -

ca t ions  where  to ta ls  a re  requ i red ,  such as  summing the
pr ices  o f  ind iv idua l  i tems on an  invo ice  to  ob ta in  the  to ta l

order cost.

The o f f l ine  f  ie ld  to ta ls  fea ture  is  used to  ob ta in  to ta ls

from records that have already been entered, updated, or

ver i f ied .  The o f f l ine  f ie ld  to ta ls  fea ture  uses  th ree  19-d ig i t

accumulators to add. under program control,  data in

spec i f ied  f ie lds  in to  the  ass igned accumula tor .  A  f ie ld  to ta l

may inc lude any  number ,0  th rough 9 ,  and any  one o f  the

256 EBCDIC charac ters .  A l l  codes  w i th  low-order  four

bits equal to 0 through 9 are added with a value of 0 through

9.  A l l  o ther  codes  have the  va lue  o f  0 .  A l l  f ie lds  hav ing

un i ts  pos i t ion  codes  w i th  the  h igh-order  four  b i ts  equa l  to

a  B or  D are  negat ive  f ie lds .

The o f f l ine  f ie ld  to ta ls  fea ture  a l lows vou to :

a  Accumula te  to ta ls .

o Read f ield totals from an accumulator into a record

without resett in g the accumulator.

o Read f ield totals from an accumulator into a record

and reset the accumulator to zero.

O F F L I N E  F I E L D  T O T A L S  O P E R A T I O N

The off l ine f ield totals feature can be selected from the

read index or update mode. When this feature is selected,

the  mode changes to  f ie ld  to ta ls  and an  F  is  d isp layed in

the status line. See the IBM 3741 Data Station Operator's

Gu ide ,  GA21-9131,  fo r  in fo rmat ion  on  f ie ld  to ta ls  oper -

a t ing  procedures .

Off l ine f ield totals require programs and control statements.

Programs define what f  ield totals operations are to be per-

formed and control statements identi fy which records are

to be processed and which program is to be used to process

each record. A descript ion of how to prepare programs and

control statements for f ield totals operations is provided

la te r  in  th is  chaoter .

When the  f ie ld  to ta ls  opera t ion  is  in i t ia ted ,  the  erccumu-

lators are reset to zero. Records are orocessed under

control of a program specif ied by a control statement
that was satisf ied. Field definit ion characters, except

those fo l lowed by  a  number ,  a re  ignored.  F ie ld  to ta ls

f ie lds  a re  ident i f ied  by  fo l low ing  a  f  ie ld  de f in i t ion

charac ter  w i th  a  number  (1  th rough 9)  wh ich  spec i f ies

wh ich  o f  the  accumula tors  a re  invo lved in  the  f i c ' ld  to ta ls

opera t ion .

The low-order  14  d ig i ts  o f  a  f ie ld  to ta ls  f ie ld  a re  added

into the soecif ied accumulators. Deleted records are

bypassed in  a  f ie ld  to ta ls  opera t ion .  D isk  e r ro rs  and

inva l id  cont ro l  s ta tement  e r ro rs  s top  the  f  ie ld  to ta ls

opera t ion .

l f  AUTO REC ADV is  tu rned o f f  dur ing  a  f ie ld  to ta ls

operation, the f ield totals operation stops, and the record

fol lowing the last record processed is displayed. Press

REC ADV to process the record displayed and advance to

the  nex t  record .  Press ing  RESET dur ing  a  f ie ld  to ta ls

operation changes the mode to update mode and terminates

the f ield totals operation.

At the end of a f ield total operation, the accumulators

retain the accumulated f ield totals unless a read out and

reset was the last operation performed. l f  the end-of-data

address is reached, the data set label is displayed, and the

mode changes to read index mode.

Displaying Offline Field Total Accumulators

The contents of the f ield total accumulators andl their sign

can be  d isp layed any  t ime dur ing  the  f ie ld  to ta l  opera t ion .

For the 3741 ,the cursor must be at the start of a f  ield and

not at the end of record condit ion. For information on

how to display the accumulators during a f ield totals

operation. see the l8M 3741 Data Station Operattor's

Guide, GA21 -91 31 . F igure 1 9 shows the f ield totals display'



Sign

Accumula tor  3
Cu rsor

Accumulator  2

Accurnu la to r  1

Figure 19. Fietd Totals Display

P R O G R A M M I N G  O F F L I N E  F I E L D  T O T A I -  F I E L D S

The fo l low ing  descr ibes  how to  p rogram the  f  ie ld  to ta ls
f ie lds  when you are  wr i t ing  programs to  be  used bv  the
opera tor .

Accumulate Totals Fields

To ind ica te  wh ich  f ie lds  in  a  da ta  record  are  to  be  accumu-
la ted  in to  a  f ie ld  to ta ls  accumula tor ,  use  anv  f ie ld  de f in i -
t i o n  c h a r a c t e r  i r r  a  p r o g r a m  f o l l o w e d  b y  a  1 , 2 ,  o r  3 .  A
f ie ld  de f in i t ion  charac ter  fo l lowed bV a  1  means the
conten ts  o f  tha t  f ie ld  in  the  da ta  records  w i l l  be  accumu-
la ted  in to  accumula tor  1 .  A  f ie ld  de i in i t ion  charac ter
fo l lowed by  a2  or  3  means the  conten ts  o f  tha t  f ie ld  in
the  da ta  records  w i l l  be  accumula ted  in to  accumula tor  2
or  3  respec t ive ly .  F igure  20  is  an  example  o f  a  p rogram
conta in ing  f ie ld  to ta ls  f ie lds  tha t  w i l l  be  accumula ted .

l \ _
Y \

The cor respond ing
f  ie ld  in  the  da ta
record  w i l l  be
accumula ted  in to - -
accumula tor  1 .

The cor respond ing  f  ie ld
in  the  da ta  record  w i l l  be
accumula ted  in to  accumu-
larot 2.

Figure 20.  Example of  a Program Contain ing Fie ld Totals Fie lds

A f ie ld  may be  accumula ted  in to  more  than one f  ie ld  to ta ls
accumula tor  by  us ing  any  f ie ld  de f  in i t ion  charac ter  fo l low-
ed by  more  than one number .  For  example ,  i f  a  p rogram
conta ins  a  N 12- - -  f  ie ld ,  the  cor respond ing  f  ie ld  in  the  da ta
record  is  accumula ted  in  accumula tors  i  and 2 .

Reac l  Out  F ie ld  To ta ls  F ie lds

The f ie lc l  to ta is  a t . ;L r r r : r i t ia r r i , r r r : l  r . ;an  f re  read our .  and p laced
rn to  a  da ta  record  rw i lhcUt  rese t t ing  the  accumrr la to rs  to
zero .  To  inc l i ca te  a  read ou t  f ie lc i  in  a  p rograrn ,  use  the
Lr r , ,pass  f  ie ld  de f  in i t ion  charac ter ,  B ,  fo l lowed by  a  4 ,5 ,  o r
6 .  The 4  means read ou t  accunru la to r  1  i r r to  the  f ie ld  in
t h e  r e c o r d , 5  m e a n s  r e a d  o u t  a c c u m u l a t o r  2 l  i n t o  t h e  f i e l d
in  the  recor "d ,  and 6  means read ou t  ac :cumula tor  3  in to
the  f ie ld  in  t l re  recorc i .  F igure  21  shows an example  o f  a
read ou t  f  ie ld  in  a  p rogran ' i .

N o t  a l l o f  t h e  a c c u m u l a t o r s  h a v e  t o  b e  r e a d  o u t  w n e n
per fo rming  a  f  ie ld  to ta ls  r , .ad  ou t  opera t ion .  You can
se lec t  the  accuntu la to rs  to  be  read ou t .  l f  c les i red ,  each

accL lmula tor  can  be  read ou t  a t  a  d i f fe ren t  po in t  dqr ing
a f  ie ld  to ta ls  opera t ion .

Read Out/Reset Field Totals Fields

Read ou t / rese t  f ie ld  to ta ls  f ie ld  a l lows the  accumula tors  to
be read in to  a  spec i f ied  t ie ld  i r r  a  da ta  record  and then the
accumula tors  a re  re ie t  to  zero .  To  ind ica te  a  read ou t / re -

se t  f ie ld  in  a  p rogram,  use  the  bypass  f ie ld  de f in i t ion  char -

a c t e r ,  B ,  f o l l o w e d  l r y  a 7 , 8 ,  o r  9 .  T h e  7  m e a n s  r e a c t  o u t
and rese t  accumula tor  1 ,  the  8  means read ou t  and rese t
accumula tor  2 ,  and the  9  n reans  read ou t  and rese t
accumula tor  3 .  F igure  22  shows an example  o f  a  read
out / rese t  f ie ld  in  a  L l rogram.

D  - - R  - - - 8 4  - 8 5 - - - A . . . . 8 6  - - A . . . E
-  

- ' r -

. / \ \ t .

, { \ \ .
T h i s  f i e l d  i n  T h r s  f  i e l d  i n
the  program the  program

ind ica tes  tha t  ind ica tes  tha t
f ie ic l  to ta ls  f ie ld  to ta ls

accumula tor  I  accumula tor  2
w i l l  b e  r e a d  w i l l  b e  r e a d
o u t  i n t o  t h e  o r r t  i n t o  t h e

cor respond ing  cor respond ing
f i e l d  i n  t h e  f i e l d  i n  t h e
data  record .  da ta  record .

Th is ;  f ie ld  in

tne  program

ind ica tes  tha t

f ie lc l  to ta ls

accLrmr i la to r  3

w i l l  b e  r e a d

out  in  to  the

correspo nd i  ng

f  ie lc l  in  the

data  record .

Figure 21.  Example ol  a Read Out Fie ld in a Progranr
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. 8 7  8 8  A . .
! - - - ! - ,

/
/

T h i s  f  i e l d  r n

tne  proqram

i n d i c a t e s  t h a t

f i e l d  t o t a l s

a c c u r n u l a t o r  1

w i l l b e  r e a d

o u t  r n t o  t h e

cor  respond ing

f  i e l d  i n  t h e

data  record

and then

a c c u m u l a t o r  1

wi l l  be  rese t

to  zero .

\
I  h i s  f  i e l c l  i n  T h i s  f  i e l d  i n

the  program the  program

ind ica tes  tha t  i r rd ica tes  tha t

f i e l c l  r o t a l s  f i e l d  t o t a l s

a c c u m u l a t o r  2  a c c u m u l a t o r  3
w i l l  b e  r e a d  w i l l  b e  r e a d

o u t  i n t o  t h e  o u t  i n t o  t h e

cor respond ing  cor respond ing
f i e l c l  i n  t h e  f i e l d  i n  t h e

data  record  da ta  record

and then and then

a c c u m u l a t o r  2  a c c u m u l a t o r  3

wi l l  be  rese t  w i l l  be  rese t

IO ZerO.  tO ZerO.

Figure 22, Example of a Read Out/Reset Field in a Program

Not  a l l  o f  the  accumula tors  have to  be  read ou t  and rese t
when per fo rming  a  f ie ld  to ta ls  read ou t / rese t  opera t ion .
You can se lec t  accumula tors  to  be  read ou t  and rese t .  l f
des i red .  each accumula tor  can  be  read ou t  and rese t  a t  a
d i f fe ren t  po in t  dur ing  a  f ie ld  to ta ls  opera t ion .

CONTROL STATEMENTS

Of  f  l i ne  f  ie ld  to ta ls  requ i re  a  cont ro l  s ta tement  as  par t  o f
the  f ie ld  to ta ls  opera t ion .  A  cor r t ro l  s ta tenrent ,  when

sat is f ied ,  causes  a  par t i cu la r  p rogram to  be  se lec ted  fo r
process ing  the  record .  A  cont ro l  s ta tement :

.  Must  s ta r t  w i th  a  <  charac ter  ( th is  i s  the  on lV  means

by  whrch  the  f ie ld  to ta ls  p rogram can ident i f  y  a  cont ro l

s ta tement ) .

o  May be  cont inued in  a  consecut ive  or  h igher  numbered
buf fe r .

lden t i f ies  wh ich  oos i t ions  in  the  cur ren t  record  are  tc t

be  compared aga ins t  the  cc l rnpare  charac ters .

ldent i f ies  what  charac ter  must  be  a t  a  pos i t ion  be ing

compared,  what  charac ter  shou ld  no t  be  a t  a  pos i t ion

be ing  compared,  o r  some combina t ion  o f  bo th  cond i -

t ions  in  o rder  fo r  the  cont ro l  s ta tement  to  be  sa t is f ied .

lv lus t  r lo t  be  loaded in to  any  program buf fe r  tha t  w i l l

be  se lec ted  when a  cont ro l  s ta tement  i s  sa t is f  ed .

ldent i f ies  the  program to  use  when the  cont ro l  s ta te -

ment  i s  sa t is f ied .  The se lec ted  proqram ident i f ies :

__  The f ie lds  in  the  cur ren t  record  tha t  a re  to  be

accumula ted  and in to  wh ich  accumula tor  the  conten ts

o f  each f ie ld  must  be  accumula ted .

- -  The f  ie lds  in  the  cur ren t  record  tha t  an  accumula ted

va lue  w i l l  be  read in to  ( i f  ind ica ted  by  the  program) .

- -  The f ie lds  in  the  cur ren t  record  tha t  an  acr :umula ted

va lue  w i l l  be  read in to  and then the  accumula tor  re -

se t  to  zero  ( i f  ind ica ted  by  the  program) .

F ioure  23  ident i f  ies  the  cont ro l  s ta tement  fo rmat  charac ters .

a
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Character Meaning

Th is  charac ter  iden t i f ies  the  pr r : rg rarn  as
a  f ie ld  to ta ls  cont ro l  s ta tement  and must
be  in  the  f i rs t  pos i t ion  o f  every  p rogram
buf fe r  used fo r  con t ro l  s ta tements .

The f  s tands  fo r  any  charac ter  1  th rough
9  o r  A  o n  t h e  3 7 4 1 .  T h e  c h a r a c t e r
ind ica tes  wh ich  program is  to  be  se lec ted
i f  th is  cont ro l  s ta temerr t  i s  sa t is f ied .

ccc  s tands  fo r  a  3 - r l ig i t  pos i t ion  number
ind ica t ing  the  pos i t ion  in  the  da ta  recorc j
tha t  i s  to  be  coml ta red  w i th  the  compare
cna rac te  r  s .

( 0 0 i . 1 2 8 )  3 7 4 1

W  i n d i c a t e s  t h a t  t h e  p o s i t i o n  i n  t h e
record  must  conta in  the  charac ter -  used
in  the  cont ro l  s ta tement  in  o rder  fo r
the  search  to  be  sa t is { ied .  N ind ica tes
tha t  the  record  pos i t ion  must  no t  have
the  compare  charac ter .

m s tands  fo r  the  charac ter  w i th  wh ich
the  record  pos i t ion  is  to  be  compared
A comma ( , )  must  separa te  co f f lpare
charac ters .

The comma ( . )  i s  used to  separa te
compare  charac ters  (m) .

The & is  use t l  in  a  cont ro l  s ta tement  to
per to rm log ica l  AND tunc t ions .  The
AND func t ion  a l lows you to  r r rd ica te
tha t  two or  more  pos i t ions  in  the  recorc l
must  match  the  comf)are  charac ters  be-
fclre the record is tr lrocessecl.

More  than one cont ro l  s ta tement  car l
be  in  a  p rogram buf fe r .  The ;  must  be
used to  separa te  cont ro l  s ta tements .

F ie ld  to ta l  con t ro l  s ta tements  can be
cont inL ted  to  a  h igher  numbered bu f fe r .
To  ind ica te  tha t  a  cont ro l  s ta tement  i s
cont inued in  a  h igher  numbered bu f fe r ,
use  the  :  a l te r  the  las t  pos i t ion  o f  the
cont ro l  s ta te rnent  in  the  cur ren t  p rog-
ram buf {e r .

The per iod  ( . )  ind ica tes  the  er rd  o f  the
cont ro l  s ta tements .  F lace  the  per iod  a f te r
the  las t  con t ro l  s ta tement .

ccc

W o r N

&

Control Statement Format Character Des;criot ion

" Ihe  fo i low ing  paragraphs  w i l l  d iscuss  each o f  the  cont ro r
s ta tement  charac ters  and a lso  bu i ld  an  example  o f  f ie ld
control statements.

Note :  ln  the  fo l low ing  descr ip t ions ,  the  iower  case
charac ters  a re  a  representa t ion  o f  en t r ies  you must  make,
The upper case characters are the exact cl . taracter tcl  be
used.

{ /Less Than Sign)

The less  than s ign  { ( }  ider r t i f ies  a  s ta tement  in  a  p rogram
buf  fe r  as  be i r rg  a  f  ie ld  to ta ls  cont ro l  s ta tement .  The less
than s ign  must  f . ,e  in  the  f  i r s t  pos i t ion  o f  every  p rogram
buf  fe r  tha t  con ta ins  a  f  ie ld  to ta ls  cont ro l  s ta tement .

I (Program Buffer to be Selected)

' fhe  
f  s tands  fo r  the  program buf fe r  number  tha t  i s  to  be

se lec ted  i f  the  cont ro l  s ta tement  i s  sa t is f ied .  For  the  3741
f  can be  1  th rough 9  and hex  A.

\ t

ccc  (Three D ig i t  Pos i t ion  Number )

The ccc  s tands  fo r  a  th ree  d ig i t  pos i t ion  nr :mber  tha t
ind ica tes  the  pos i t ion  in  the  da ta  record  tha t  rs  cc lmpareo
wi th  the  compare  charac ter (s ) .  Va l id  en t r ies  {o r  the  ccc
f ie ld  a re  001 th rough 128 fo r  the  3741 .

( fccc

Figure 23. Control Statement Format Characters
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W or N Field

Th is  f ie ld  i s  used to  ind ica te  whether  a  charac ter  shou ld  be
present  o t  absent  in  the  pos i t ion  spec i f ied  by  ccc .  The W
ind ica tes  tha t  the  pos i t ion  in  the  record  spec i f ied  by  ccc
must  conta in  the  charac ter  m spec i f  ied  in  the  cont ro l

statement in order for the control statement to be satisf ied.

The N ind ica tes  tha t  the  pos i t ion  in  the  record  spec i f ied  by

ccc  must  no t  con ta in  the  charac ter  m spec i f ied  in  the

cont ro l  s ta tement ,  in  o rder  to  sa t is fy  the  cont ro l  s ta tement .
The W or  N must  fo l low the  pos i t ion  number  ccc .

( fcccW

( fcccN

m Field

The m f ie ld  s tands  fo r  the  charac ter  w i th  wh ich  the  record
pos i t ion  spec i f ied  by  ccc  is  to  be  compared.  The m can
be any  charac ter  A  th rough Z ,  0  th rough 9 ,  o r  a  spec ia l
charac ter .  The charac ter ,  m,  i s  ca l led  the  compare  char -

acter. The comoare character must fol low the W or N

f i e l d .

( fcccWm

( fcccNm

A pos i t ion  in  a  record  can be  compared aga ins t  more  than
one character. However, each compare character m in

the control statement must be separated by a comma (,).

. (period)-End of Control Statement

The per iod  ( . )  ind ica tes  the  end o f  the  cont ro l  s ta tement .

l f  there  is  more  than one cont ro l  s ta tement ,  the  prer iod

must  be  a t  the  end o f  the  las t  s ta tement .

( fcccWm.

(  f cccNm.

: (semicolon )-Multiple Contol Statement Separa'tor

The semico lon  is  used when there  is  more  than one cont ro l

s ta tement  in  a  p rogram buf fe r .  The semico lon  must  fo l low

each control statement exceot the last control statement

wh ich  must  have a  per iod  ( . ) .  When there  are  mul t ip le

control statements, each control statement is compared

aga ins t  the  cur ren t  da ta  record  un t i l  one  o f  the  cont ro l

s ta tements  i s  sa t is f  ied .  l f  none are  sa t is f ied .  the  nrex t

record is read.

(fcccWm;fcccNm

(fcccWm,m,m ;fcccWm ;fcccN m,m.

y'Uote: When coding multiple control statements, place the
contro l  s tatement  that  wi l l  be sat is f ied most  of ten f  i rs t .
This  wi l l  save t ime in running f  ie ld tota ls  operat ions.

: (colon)-Cantrol Statement Continued in a Higher
Numbered Buffer

Contro l  s tatements can be cont inued into another  h igher
numbered buffer. When a control statement is continued
in a h igher  numbered buf fer ,  p lace a colon ( : )  a f ter  the
last character in the current program buffer. The colon
( : )  can be p laced af ter  any character  desi red.

Program buffer 2 trol state-

ment  cont inued

character

The less than s ign must  be in
the first oosition of t l"re buffers.

(fcccWm,m,m

(fcccNm,m,m

posit ion being checked

have one o f  the  char -

acters specif ied by m in order

to satisfy the control statement.

pos i t ion  be ing  checked

t  no t  have anv  o f  the
characters speci f ied by m,
in order to satisfy the control
statement. (fcccWm,m,m;:
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Program buffer 3

Program buffer 6

(fcccWm,m,m;:

(fcccWm.

When a  cont ro l  s ta tement  w i l l  be  cont inued in  a  h igher
numbered buffer, i t  does not have to be in the next con-
secutive higher numbered buffer. The statement has onlv
to  be  cont inued in  a  h igher  numbered bu f fe r .

Th is  cont ro l  s ta tement  w i l l  be  sa t is f  ied  i f  the  cur ren t
.da ta  record  has  an  A or  B  in  pos i t ion  2 .  Program buf fe r

2  w i l l  be  se lec ted  i f  the  s ta tement  i s  sa t is f  ied .

Example 2: (2OO2W A,B;1 01ONV.

\Contro I staternent separator

Th is  i s  a  mu l t io le  cont ro l  s ta tement .  The f  ie ld  to ta ls
program wi l l  f i r s t  check  to  see i f  the  da ta  recrord  has  an

A or  B  in  pos i t ion  2 .  l f  there  is  an  A or  B  in  pos i t ion  2 ,

the  cont ro l  s ta tement  i s  sa t is f ied  and prograrn  bu f fe r  2

wi l l  be  se lec ted  to  p rocess  the  record .  l f  the  f  i r s t  con t ro l

statement 2002WA.B is not satisf ied, the f ield totals
program goes to  the  nex t  con t ro l  s ta tement  (101ONV)

to  see i f  i t  can  be  sa t is f  ied .  Th is  cont ro l  s ta tement  i s

sa t is f ied  i f  pos i t ion  10  o f  the  da ta  record  does  no t  have

a V. Program buffer 1 is selected for process;ing the data

record  i f  th is  s ta tement  i s  sa t is f ied .  l f  ne i ther r  s ta tement
is  sa t is f ied ,  the  nex t  da ta  record  is  read.

Example 3:

Note :  l f  the  compare  charac ter  m is  a  co lon  ( : ) ,  i t  i s
treated as a compare character. Therefore, i f  m is a
co lon  ( : ) ,  and the  cont ro l  s ta tement  w i l l  be  cont inued
in  a  h igher  numbered bu f fe r .  another  co lon  is  needed.

control statement continued

compar ing  pos i t ion  in  record  fo r

a  c o l o n  { : )
(fcccWm.

& (ampersand) Logical AND

The & (ampersand)  can be  used in  a  cont ro l  s ta tement  to
per fo rm a  log ica l  AND func t ion .  Th is  means tha t  more

than one posit ion in a record can be compared against the
control statement.

(fcccWm&cccWm.

Example: <1010WA&020W4. This control statement is

sa t is f ied  i f  pos i t ion  10  o f  the  record  has  an  A AND
posit ion 20 has a 4. Program buffer 1 wil l  be selected to
process the record i f  the control statement is satisf ied.

Examples

The fo l low ing  are  examples  us ing  a l l  o f  the  cont ro l  s ta te -
ment  fo rmat  charac ters  tha t  a re  ava i lab le .

Example l: <2002wA.B.

TLog ica l  r \ND func t ion
,

<2002WA.8&03 1WH ;4 042 :Program buf fe r  3 :

Control state-
ment con-
t inued in
h igher  num-
bered buffer
( 5 ) .

Program buf fer  5:  <W6,7,8.
Control statement
separiator.

Th is  i s  a  mu l t ip le  cont ro l  s ta tement  tha t  i s  con t inued in  a

h igher  numbered bu f fe r .  The f  i r s t  con t ro l  s ta tement
(2002WA,B&031WH) conta ins  a  log ica l  AND func t ion .

The cont ro l  s ta tement  2002WA,8&031WH is  sa t is f ied  i f
pos i t ion  2  o f  the  da ta  record  has  an  A or  B  l \ND pos i t ion

31 has an H. Program buffer 2 is selected to process the

data  record  i f  the  s ta tement  i s  sa t is f  ied .  l f  th is  cont ro l

s ta tement  i s  no t  sa t is f ied ,  the  nex t  con t ro l  s ta tement
(4O42W6,7,8) wi l l  be used. Note that this control state-

ment  i s  con t inued in  a  h igher  numbered bu f lFer .  Th is

cont ro l  s ta tement  i s  sa t is f ied  i f  pos i t ion  42  o f  the  da ta

record  has  a  6 ,7  ,  o r  8 .  Program buf fe r  4  i s  s ;e lec ted  fo r

processing the data record i f  the statement ir ;  sat isf ied. l f

neither statement is satisf ied. the next data record is read.

fPerioO 
must be at the end

\:1 i: :T'l:' l':l:i:i'_Comma must seoarate com-
pare cnaracters.
Less than s ign must  be in
the first position of each
program buffer that
contains a control statement.
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Unconditional Program Buffer Selection Four dif ferent programs are required to do these operations.
Th is  example  used program buf fe rs  1 -4 fo r  these programs.

l f  only one program is required to process records in the Program buffer 1 contains the program to add thr-'f ield in
field totals operation. a control statement can be written positions 30-35 of the data record into accumulartors 1 ano
that  wi l l  uncondi t ional ly  se lect  the desi red program buf fer .  2 .  To program a f ie ld as a f ie ld tota ls  f ie ld,  use arry f ie ld
The general control statement is as follows: def  in i t ion fo l lowed bv 1 ,2,  or  3 to indicate the accumula-

tor .  A l l  f ie ld def in i t ion characters in  the program except
those used by field totals fields are ignored.

where f is the is the desired program buffer number 1
through 9 and A.  In th is  example a l l  f ie lds except  the f ie ld tota ls  f ie ld are

programmed as bypass f ields, The program in program
Offl ine Field Totals Example buffer 1 is:

An offl ine f ield totals operation is to be performed on a B---------- '------"--- '-----N 12'--E
data set that contains several different kinds of records. 

\-/ '

The field totals operation to be performed depends upon Field totals field
the content of the record5. in positions 30-35

Figure 24 shows the field totals operation to be performed Program buffer 2 contains the program to add thl 'f ield in
for each record type. lf the record type indicated by the positions 30-35 of the data record into accumulator 2.
first column in the figure contains the data indicated by The program in program buffer 2 is:
the second column, the operation in the third column
needs to be performed. B -- -----U?_E

Depending upon the type of record, one of four different
types of f ield total operations are performed:

1. Add a field to both accumulators I and 2.

2. Add the f ield to accumulator 2 onlv.

3. Read the contents of accumulator I into the current
record buffer and reset the accumulator.

4.  Add the f ie ld to accumulator  3.

Fie ld  to ta ls  f  ie ld

in oosit ions 30-35

<f.

Type of Data Record Contents Desired Operation

A in position 10 and B or C in position 25 Add the field in positions 30-3lj of the
record to accumulators 1 and 2.

Numbers in  posi t ion 50 Add the f ield in posit ions 30-3!i  of the
record to accumulator 2.

Blanks in  posi t ions 50 through 55 Read the contents of  accumulator  1
into the record in  posi t ions 1-10 and
reset accumulator 1.

All records that do not satisfy the conditions Add the field in positions 30-315 of the
of the other 3 types of records record to accumulator 3.

Figure 24. Field Total Oporations
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Program buffer 3 contains the program for the record that
accumula tor  1  i s  to  be  read in to .  The accumula tor  i s  read
in to  pos i t ions  ' l  thorugh 10  o f  the  record .  The program

also  causes  accumula tor  1  to  be  rese t  to  zero .  The proqram

in  program buf fe r  3  i s :

U ; E
Fie ld  tha t  accumula tor  1  i s  read in to

Program buf fe r  4  conta ins  the  program to  add the  f ie ld
in  pos i t ions  30-35 o f  the  record  in  accumula tor  3  i f  the
cond i t ions  to  use  the  programs in  p rogram buf fe rs  1
th rough 3  are  no t  sa t is f ied .  The program in  p rogram

buf fe r  4  i s :

B ---.----.------------------- N 3---- E
\-\,J

Fie ld  to ta ls  f ie ld

in posit ions 30-35

To cause the program that is to process each record type to
be se lec ted  au tomat ica l l y ,  wr i te  cont ro l  s ta tements .  Each
cont ro l  s ta tement  ind ica tes  the  cond i t ions  tha t  must  be
satisf ied before a program is selected. The control state-
ments  fo r  th is  example  beg in  in  p rogram buf fe r  5 .  Each
cont ro l  s ta tement  i s  separa ted  by  a  semico lon .  The co lon
is used at the end of program buffers 5 and 6 to indicate
tha t  the  cont ro l  s ta tements  a re  cont inued in  a  h iqher
program buffer. The control statements fol low:

Program Buffer 5

<1010wA&025W8.C
\---w,----/

Selects program buffer
1 i f  posi t ion 10 conta ins
an A and posi t ion 25
c o n t a i n s a B o r a C .

;2050W0,1,2,3:
\_J-\/z.--/

Selects program buffer
2  i f  pos i t ion  50  is
numer ic .  Th is  cont ro l
s ta tement  i s  con t inued
in program buffer 6.

Program Buffer 7

<054WU&05SWd;4.
\_-JF\v---_/-

\
Cont inued f rom Selects program buf fer  4 i f  another
program buffer 6 program level has not lbeen selected.

Offl ine Field Totals Setup Example

The fo l lowing is  an example of  an easy way to wr i te  contro l
s tatements when d i f ferent  programs are used for  enter ing
d ata.

When wr i t ing  programs requ i red  fo r  a  job  tha t  has  f  ie ld
to ta l  f ie lds ,  se t  as ide  one pos i t ion  in  the  program fo r
key ing  the  program number  used when key ' ing  da ta  fo r
the  record .  Th is  one pos i t ion  f ie ld  w i l l  ass is t  you  in
wr i t ing  the  o f f l ine  f ie ld  to ta ls  cont ro l  s ta tements  requ i red
to process records in the data set.

For  example ,  assume programs w i th  f  ie ld  to ta ls  f ie lds  have
been wr i t ten  and are  in  p rogram buf fe rs  1 ,2 ,and 3 .  A lso ,
assume tha t  pos i t ion  20  in  the  program represents  the
pos i t ion  in  the  da ta  record  in to  wh ich  the  program number
being used to control the format of the rec,ord wil l  be
keyed. Also assume that enter mode has been selected
and data can now be keyed. The f irst data record requires
program number  1 .

Record  1

I

A one is  keyed in to  th is  pos i -

t ion  (20)  to  ind ica te  tha t
program nurnber 1 was used

to control thre format of this

data record.

The second data record requires program number 2.

Record 2

A two is ke! 'ed into this posi-

t ion (20) to indicate that
program nurnber 2 was used

to control the format of this

data record.

Program Buffer 6

Continued from Selects program buffer 3 if positions
program buffer 5 50-55 are blank. (The b represents

a b lank space.)  This contro l  s tatement
is continued in program buffer 7.

<,4,5,6,7,8,9;3050Wb&05 1 Wb&052W6&053Wb &:
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The third record requires program number 3.

A three is  keyed into th is  posi -
t ion (20)  to indicate that
program number 3 was useo
to control the format of this
data record.

This process continues unti l all data records have been
keyed. Position 20 in the data record identif ies the
program that was used to control the format of each
record.

After all data has been keyed, assume that an offl ine f ield
totals operation wil l be performed. Since each record in
the data set has a position 20 that identif ies the program
under which data was keyed for the record, this informa-
tion can be used in writ ing control statements required to
process the lob in offl ine field totals mode.

The control statement would be:

<1020W1 ; 202OWZ ; 3020W3.

//r t
This control state-
ment  wi l l  se lect
program number
1 i f  posi t ion 20
in the data record
has a one (posi -
t ion 20 wi l l  have
a one i f  program
number 1 was
used to control
the format of the
record in enter
mode) .

This control state- This control state-
ment  wi l l  se lect  ment  wi l l  se lect
program number progranl number
2 i f  posi t ion 20 3 i f  posi t ion 20
in the data record in the data record
has a two (posi -  has a three (posi -
t ion 20 wi l l  have t ion 20 wi l l  have
a two if program a three if program
number 2 was number 3 was
used to control used to control
the format of the the forrnat of the
record in enter record in enter
mode) . mode) .

l f  the  preced ing  techn ique can be  imp lemented,  i t  w i l l
ass is t  you  in  us ing  o f f  l i ne  f  ie ld  to ta ls  mode.
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Chapter 7. Second Disk

Dual disk capabil ity is obtained on the 3741 by means of address to be removed from the display. Ke'ying FUNCT
an addi t ional  d isk dr ive prov ided by the second d isk SEL lower and the A key wi l l  remove the ex is t ing d isk 2
feature. The second disk unit is to the left of the first address.
d isk uni t .

Disk 2 is read but not written on except in the communi'
The purpose of  second d isk operat ions is  to  permi t  the cat ions mode.  Disk 2 is  contro l led by the fc , l lowing keys:
fo l lowing:

o Disk 2 record advance
1.  Dupl icat ing a d isk in  order  to have more than one

copy or to save data from a disk that has developed o Disk 2 record backspace
a defect.

o Disk 2 return to index
2. f\4erging records from a disk with records from the

keyboard. o Copy

3.  Pool ing the data f rom several  d isks onto one d isk.  .  Search content

4. Extended program storage; programs can be loaded o Search sequential content
into the program storage buffers from the second
disk wi thout  removinq the d isk 1 d isk.  o Search address

t;. Expanded storage for use with the communications
feature.  SEARCH OPERATIONS ON THE SECONE, DISK

The following procedures are used to search on disk 2:

DUAL DISK OPERATION ON THE 3741
1.  Press FUNCT SEL lower.

Af ter  inser t ion of  a d isk in  the second d isk dr ive,  the f i rs t
of  any of  the fo l lowing operat ions act ivates d isk 2,  posi t ions 2.  Hold down NUM SHIFT and press SEARCH
disk 2 at  t rack 00,  sector  08,  and d isplays the sector  08 CONTENT, SEARCH SEO CONTEN-f  ,  or  SEARCH
labe l .  ADDRESS.

o Disk 2 record advance

o Disk 2 record backspace

o Disk 2 return to index

3. Key the search mask or address.

4.  Press FUNCT SEL upper and DISK 2 REC ADV.

After the first content search, subsequent searches by

content using the same search mask can be accomplished

as follows:

The address of  d isk 2 is  d isp layed at  the r ighthand end of  1.  Press FUNCT SEL upper and DISK 2 REC ADV.

the status l ine in  posi t ions 31 through 35.  The address is
posted or  changed only when d isk 2 operat ions are per-  2.  Press FUNCT SEL lower,  hold down NUM SHIFT'

formed. Insertion and removal of disk 2 are not monitored and press SEARCH CONTENT'

by the machine and therefore inserting a disk does not post

a d isk 2 address or  remove an ex is t ing d isk 2 address;  l ike-  3.  Press FUNCT SEL upper and DISK 2 REC ADV'

wise.  removing d isk 2 does not  cause the ex is t ing d isk 2
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COPY

The copy  func t ion  prov ides :

o  Copy ing  a l l  o r  par t  o f  d isk  2

a  Copy ing  a l l  o r  par t  o f  a  da ta  se t

o  Copy ing  up  to  a  spec i f ied  record  on  d isk  2

o Copying a record

Copy ing  is  a lways  done f rom d isk  2  to  d isk  1 .

Copy All  ( lmage Copyl ot Part of Disk 2

Th is  copy  func t ion  cop ies  d isk  2  on to  d isk  ' l  ,  beg inn ing
wi th  the  sec tor  in  t rack  00  where  d isk  1  i s  pos i t ioned.  The
last record is copied from the sector located at the end of
ex ten t  (EOE)  o f  the  labe l  a t  wh ich  d isk  2  i s  pos i t ioned a t
the  s ta r t  o f  the  copy  func t ion .

Each record is copied into the corresponding track and
sector address; that is, the record from track 02, sector 14
of  d isk  2  w i l l  be  cop ied  in to  t rack  02 .  sec tor  14  o f  d  i sk  1  .
A l l  records  w i l l  be  cop ied  regard less  o f  con ten t ,  inc lud ing
deleted records, records outside of defined extents, and
normal data records between the beginning of extent (BOE)
and the  end o f  da ta  (EOD) .

Notes:

1 .  Dur inga copy  a l l  o r  par t  o f  d isk  2  opera t ion ,  p rogram
buffers 1 through 8 are destroyed and should oe
restored after the copying is complete.

2. The write protect status is not checked and does not
protect against copying onto the disk.

For  opera t ing  procedures  on  copy ing  a l l  o r  par t  o f
disk 2, see the l8M 3741 Data Station Operator's Guide.
G A 2 1 - 9 1 3 1 .

Copy All  { lmage Copy) or Part of a Data Set

The pr imary  purpose o f  th is  func t ion  is  to  poo l  da ta  f rom
two or  more  d isks  on to  one d isk  by  add ing  da ta  l rom d isk
2  to  the  end o f  the  da ta  a l ready  recorded on  d isk  1 .  A
sequence o f  such cop ies  can invo lve  load ing  severa l  d isks
in to  the  d isk  2  d r ive  and poo l ing  the  work  o f  sevr : ra l  opera-
to rs  on to  one d isk .  De le ted  records  are  no t  cop ie rd .

For  opera t ing  procedures  on  copy ing  a l l  o r  par t  o f  a  da ta
set, see IBM 3741 Data Station Operator's Guide,,
G A 2 1 - 9 1 3 1 .

Copy Up to a Specif ied Record on Disk 2

This function can be used to merge records from disk 2
wi th  records  tha t  a re  keyed f rom the  keyboard .  l t  can  be
used to insert missing records or add records to a data set.
Al l  records except deleted records are copied up to, but
no t  inc lud ing ,  the  spec i f ied  record .  A t  the  end o1 ' the
copy  func t ion ,  the  spec i f ied  record  is  d isp layed.

For  opera t ing  procedures  on  copy ing  up  to  a  spec i f ied
record on disk 2, see IBM 3741 Data Station Ope,rator's
G u i d e ,  G A 2 1 - 9 1 3 1 .

Copying a Record

Th is  func t ion  a l lows you to  copy  one record  a t  a  t ime by
performing a search disk 2 operation, or by pressing

D I S K  2  R E C  B K S P  o r  D I S K  2  R E C  A D V ,  w h i c h e v e r  i s
necessary to f ind the record you want to copy. The
record  to  be  cop ied  is  on  d isk  2 .  Th is  copy  func t ion  can
be done in  en ter ,  update ,  o r  read index  mode.  l f  you

are in enter mode after the record from disk 2 has; been
d isp layed,  the  record  can be  en tered  on to  d isk  1  by
press ing  REC ADV.  l f  you  are  in  update  mode a f te r  a
record from disk 2 has been displayed, the f irst character
of the record must be rekeyed and then REC AD\/ pressed.

l f  you  are  in  read index  mode,  p ress  FUNCT SEL lower ,
M,  and REC ADV to  en ter  the  record  on to  d isk  1 .
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Chapter 8. Disk Initialization

Al l  d isks  are  in i t ia l i zed  be fore  they  are  sh ipped to  a  Sec tor  8  conta ins  the  fo l low ing  da ta  se t  labe ls :
cus tomer .  Re in i t ia l i z ing  shou ld  be  avo ided un less  neces-
s a r y ;  i t  i s  r e q u i r e d  o n l y  i f :  o  H D R 1  i n  p o s i t i o n s  1 - 4

1 .  The d isk  rvas  exposed to  a  s t rong magnet ic  f ie ld .  .  DATA in  pos i t ions  6-9

2. A defect occurred in one or two tracks. In this t  680 or 128 in posit ions 25-27 dependirrg on the input
case, ini t ial izat ion can be used to take the bad specif icat ion
track(s) out of service and add one or two tracks
f rom the  : ;pare  area .  o  01001 in  pos i t ions  29-33

3. A sector sequence other than the sequence exist ing . 73026 in posit ions 35-39
on the disk is desired. See lnitialization Procedures
in  th is  chapter  fo r  in fo rmat ion  on  how to  spec i fv  .  01001 in  pos i t ions  75-79
the desired sector seouence.

.  b lanks  in  a l l  o ther  pos i t ions

Note: l t  is not necessary to reinit ial ize when a diskette
is to be reused. Sectors 9 through 26 contain deleted records with the

fo l low ing  conten t :

1  The purpose o l  in i t ia l i za t ion  is :
o  D D R I  i n  p o s i t i o n s  1 - 4

1 .  To  wr i te  ident i f i ca t ion  f ie lds .  one fo r  each sec tor  in
a l l  ac t i ve  t racks  on  a  d isk .  o  DATA in  pos i t ions  6-9

2 .  To  wr i te  the  bad t rack  code in  de fec t ive  t racks .  The .  Sec tor  number  in  pos i t ions  10-11

max imurn  permiss ib le  number  o f  bad t racks  is  two.
o 680 or 128 in posit ions 25-27

3. To write a record in each sector of each active track.
Al l  recor, ls are f i l led with the blank character except .  74OO1 in posit ions 29-33

in  t rack  00 .
. 73026 in posit ions 35-39

4. To write 80-character records in track 00.
.  74OO1 in  pos i t ions  75-79

After the inde)r: track is writ ten, sectors 1 through 4 and 6
conta in  80  b lanks  each.  Sec tor  5  conta ins  ERMAP fo l low-  o  B lanks  in  a l l  o ther  pos i t ions

ed by 75 blank characters. l f  one or two bad tracks were
spe,cif ied, the number of the f irst bad track wil l  be in posi- As a f inal step, disk init ial izat ion checks t l"re disk to see

tions 7 and 8 of sector 5 with a zero in posit ion 9, the that i t  is writ ten correctly.

nurnber  o f  the  second bad t rack  w i l l  be  in  pos i t ions  l l  and
12 o f  sec tor  5 r ru i th  a  zero  in  pos i t ion  13 .  Sec tor  7  conta ins
VOLl  in  pos i t ions  1  th rough 4 ,  the  vo lume lD in  pos i t ions
5 th rough 10 ,  the  sec tor  sequence code is  in  pos i t ions  77
and 78 ,  a  W in  pos i t ion  80 ,  and b lanks  in  a l l  remain ing
posit ions of thr: f i rst 80.
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IN  IT IAL I  ZAT ION PROCEDURE

To in i t ia l ize the d isk.  do the fo l lowing:

Inser t  a  d iske t te  in  d r ive  1 .  l f  the  d isk  i s  bad or
un in i t ia l i zed ,  you  may ge t  severa l  d isk  e r ro rs  be fore
X R mode is  d isp layed.

P r e s s  F U N C T  S E L  l o w e r ,  t h e n  D E L E T E  R E C .

Key the  fo l low ing  da ta  (each o f  these f ie lds  i s
op t iona l  and can be  le f t  b lank)

.  V o l u m e  l D  i n  p o s i t i o n s  1 - 6

.  Sec tor  sequence code in  pos i t ions  7-8  (normal ly

le f t  b lank) .  Va l id  en t r ies ,  in  add i t ion  to  the  pos i -

t ions  be ing  le f t  b lank ,  a re  shown in  F igure  25 .
Most commonly used are 01 (same as being left
b lank)  and 02 .  Enter ing  01  causes  the  sec tor
ar rangement  to  be  1 ,  2 ,  3 ,  4 ,  . . . .  25 ,  26 .  Enter ing

02 causes  the  sec tor  a r rangement  to  be  1 ,  3 ,  5 ,  . . . .
2 5 , 2 ,  4 ,  . . . . 2 4 , 2 6 .

Blank  01 02 03

Firs t  bad t rack in  posi t ions 9"10

Second bad t rack in  posi t ions i  1-12

.  B lank  i n  pos i t i ons  13 -14

o Blank for  record length of  80 or  L for  record
length of  128 in posi t ion 15

Press  FUNCT SEL  l ower .  ho ld  down  NUM SHIFT
and press the I key.

Note:  l f  the numer ic  shi f t  key is  not  held c lown,
only the d isk checking funct ion occurs.  See Drsk
Checking in this chapter.

1 .

3.
4 .

1 31 21 11 00706

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

1 2  1 2
1 3  1 3
1 4  1 4
1 5  1 5
1 6  1 6
1 7  1 7
1 8  1 8
1 9  1 9
20 20
2 1  2 1
22 22
23 23
24 24
25  25
26 26

1 1
4 5
7 g
1 0  1 3
1 3  1 7
1 6  2 1
1 9  2 5
2 2 2
2 5 6
2 1 0
5 1 4
8  1 8
1 1  2 2
1 4  2 6
1 7 3
2 0 7
2 3  1 1
2 6  1 5
3  1 9
6 2 3
9 4
1 2 8
1 5  1 2
1 8  1 6
21  20
24 24

1 1
6 7
1 1  ' t 3

1 6  1 9
21  25
2 6 2
2 8
7  1 4
12- 20
1 7  2 6
2 2 3
3 9
8  1 5
13 2',1
1 8  4
2 3  1 0
4  1 6
9 2 2
1 4  5
1 9  1 1
2 4  1 7
5 2 3
1 0  6
1 5  1 2
2 0  1 8
25 24

1 1
8 9
1 5  1 7
22 25
2 2
I  1 0
1 6  1 8
23 26
3 3
1 0  1 1
1 7  1 9
2 4 4
4 1 2
1 1  2 0
1 8  5
2 5  1 3
5 2 1
1 2 6
1 9  1 4
26 22
6 7
1 3  1 5
20 23
7 8
14  ' , 16

21 24

1
3
tr

I
1 1
1 3
1 5
1 7
1 9
2 1
23
25
2
4
o

8
1 0
1 2
1 4
1 6
1 8
20
22
24
26

1

1 4
2

3
1 6
4
1 7
5
1 8
b

1 0

20
8
2 1
o

22
1 0
23
1 1
24
1 2
25
1 3
26

1 1 1 1
1 0  1 1  1 2  1 3
1 9  2 1  2 3  2 5
2 2 2 2
' r 1  1 2  1 3  1 4
20 22 24 26
3 3 3 3
1 2  1 3  1 4  1 5
2 1 2 3 2 5 4
4  4  4  1 6
1 3  1 4  1 5  5
22  24  26  17
5 5 5 6
1 4  1 5  1 6  1 8
2 3 2 5 6 7
6  6  1 7  1 9
1 5  1 6  7  8
24  26  18  20
7 7 8 9
1 6  1 7  1 9  2 1
2 5  8  9  1 0
8 1 8 2 0 2 2
1 7  9  1 0  1 1
2 6  1 9  2 1  2 3
9  1 0  1 1  1 2
18  20  22  24

Figure 25, Disk Record Sequences
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A n y  o r a l l  o f  t h e d a t a  i n  s t e p  3  m a y  b e  l e f t  b l a n k .  l f  t h e

v o l u m e  l D  i s  l e f t  b l a n k ,  t h e  v o l u m e  l D  w i l l  b e  w r i t t e n  a s

a  b lank  f  ie ld .  l f  the  sec tor  sequence is  le f t  b lank ,  the

s e q u e n c e  o f  s e c t o r s  w i l l  b e  i n  n u m e r i c  o r d e r  ( 1 , 2 , 3 ,  . . . . 2 5 ,

26) .  l f  no  bad t racks  are  l i s ted ,  the  in i t ia l i za t ion  opera t ions

wi l l  scan the  d isk  to  f ind  any  de fec t ive  t racks  marked w i th

the bad track code. When one or two bad tracks are speci-

f ied ,  in i t ia l i za t ion  opera t ions  do  no t  check  fo r  the  bad
t rack  code and w i l l  t ry  to  in i t ia l i ze  a l lo ther  t racks .

When the ini t ia l izat ion process is complete, the disk is
pos i t ioned a t  t rack  00  and the  labe l  in  sec tor  08  is  d is -
p layed un less  er ro rs  were  encountered .  In  case o f  e r ro rs ,

the  fo l low ing  is  d isp layed:

Bad tracks that have been marked with the bad track

code are  d isp layed in  the  f i rs t  da ta  l ine .  Pos i t ions  9

and 10  show the  f i rs t  bad t rack ;  1  1  and 12  show the

second bad track.

Tracks that showed errors when checked are shown in

data  l ine  2  beg inn ing  in  cursor  pos i t ion  41 .  Each t rack

shown is writ ten with three characters fol lowed by a

space. The f i rst two characters indicate the track num-

ber and the third character indicates the type of error

encountered :

|  =  M iss ing  lD  f i e l d
C = CRC error (diskette data error)
S = Deleted record

Only 10 t racks wi th errors can be d isplayed;  the f  i rs t  error
encountered in a t rack is  d isp laved.

l f  er rors are d isp layed af ter  in i t ia l izat ion,  the in i t ia l izat ion
was not successful. The disk should be removed to clear
errors and in i t ia l izat ion t r ied again unt i l  a  successfu l  gpera-
tion occurs. lf particular tracks show persistent errors in
successive retries, those tracks should be considered defec-
t ive.  In i t ia l izat ion can be ret r ied by speci fy ing those t racks
in the keyed data of step 3. Since the maximum number of
bad tracks that can be specified is two, disks with persistent
errors in more than two tracks cannot be used.

D ISK  CHECKING

The in i t ia l izat ion feature prov ides a means of  checking a
disk for  t racks marked wi th the bad t rack code and for
t racks exhib i t ing errors.  The procedure for  r :hecking is  as
f  o l  lows :

I  t .  Inser t  a d isket te in to dr ive 1

2.  Press FUNCT SEL lower and DELETE: REC

3. Press FUNCT SEL lower

4. Press the I key

At  the end of  the scan,  a repor t  is  posted on the d isplay in
the same format  as used for  repor t ing errors af ter  in i t ia l i -
z ing.  l f  er rors are repor ted.  the d isk should be checked
repeatedly and only t racks that  show pers is tent  errors in
repeated operations should be considered bad.
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Figure  26  shows the  er ro rs  and recovery  ac t ion  f  t - . r  d isk
i n i t i a l  i z a t i o n  e r r o r s .

Code Type Cau ses
What
You Do

I  n p u t

spec  i  f i  -

ca t  i  on

T r a c k  0 0  o r  7 8  r o  g g

were  spec i f  ied  as  a
bad t r  a r :k .

S e q u e n c e  i s  g r e a t e r

t h a n  1  3 .

A  cha i 'ac te r  c r th r : l -  thar - r
0 -9  o r  b lank  vvas  en-
t e r e d  o r  a n  o d d  n u m -
ber  o f  charac ters  en-
t e r e d  i n  p o s i t i o n s

I -  t z .

Br,l  ,-d.,  .-  *,
e n t e r e d  r n  a s c e n d i n c ;
sequ e  nce .

H eset

and cor rec t

e  r ro  r .

Bad t rack

spec  i  f i -

c a t i o n

R e s e t * '

ano re -en ter
i n  a s c e n d i n g

seq uence.

B a d

t r a c K s
M o r e  t h a n  t w o  b a d
t iacks  are  on  the  c i i sk .

Reset  *  "

anc i  re t ry  d isk
i n i t i a l i z a t i o n .  l i

e r ro r  pers ts ts ,

d i s c a r d  d i s k .
( W r i t e

e r r 0 l
D isk  e r ro r -  occur red

w h i l e  i n i t i a l  r z i r r q  t h e
d  i s k .

Reset *  -

an0 re t ry

i n  i t i a l i z a t i o r r
&  Sec tor  One o f  the  normauy Reset * *

nor  de le ted  sec tors  (9_26)  and re t ry
c le le ted  on  the  index  t rack  was in i t ia l i za t ion .

no t  de le ted .

S e q u e n c e  n u m b e r
keyed was 00 .

* " ln i t ia l i za t ion  
er ro rs  a re  no t  rese t  by  the  rese t  key .  The d isk  i s  removed and re inser ted ;  then

t h e  i n i t i a l i z a t i o n  s e t u p  m u s t  b e  d o n e  o v e r .

Figure 26.  Disk In i t ia l rzat ion Errors
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Chapter 9. Self-Check Feature

l -he  se i f -check  fea ture  prov ides  a  method fo r  check ing  the  l f  se l f -check  er ro rs  occur ,  th ree  methods  o f  e r ro r  recovery

ent ry  in  numer ic  f  ie lds  tha t  con ta in  a  p recomputed se l f -  a re :

check  d ig i t .  The se l f -check  d ig i t  i s  the  las t  d ig i t  in  the
f ie ld ,  and has  been precomputed by  us i r rg  e i ther  o f  two 1 .  Press  RESET to  un lock  the  keyboar , . l  and  remove the

a l g o r i t h m s ,  m o d u l u s  1 0  o r  m o d u l u s  1 1 .  e r r o r  c o n d i t i o n .  T h i s  p e r m i t s  e n t r y  o f  a  n e w  c h a r a c -

te r  o r  backspac ing  to  cor rec t  a  p reced ing  charac ter .

ln  the  modu lus  1  1  opera t ion ,  bas ic  numbers  tha t  requ i re

a  check  d ig i t  o f  10  cannot  be  used as  se l f -check ing  numbers .  2 .  Press  the  dash key  w i th  e i ther  sh i f t  [ rey  to  (a )  remove

The account ing  sys tem must  be  ad ius ted  to  e l im ina te  such er ro r  cond i t ion ,  (b )  overscore  the  un i ts  pos i t ion  w i th

nrumbers  f rom codes tha t  a re  to  be  se l f -checked.  l f  an  opera-  the  h iqh  order  hex  D,  and (c )  ex i t  f rom the  f ie ld .

to r  i s  en ter ing  or  ver i f y ing  check  d ig i ts  and uses  a  bas ic
n u m b e r  r e q u i r i n g  a  c h e c k  d i g i t  o f  1 0 ,  t h e  m a c h i n e  i n d i c a t e s  3 .  P r e s s  N U M  S H I F T  a n d  t h e  &  k e y  t o  ( a )  r e m o v e  e r r o r

an  er ro r  cond i t ion .  cond i t ion ,  (b )  overscore  the  un i ts  pos i t ion  w i th  the

h i g h  o r d e r  h e x  C ,  a n d  ( c )  e x i t  f  r o m  s e l f - c h e c k  f  i e l d .

Se l f -check  f ie lds  a re  spec i f ied  in  the  program by  the  use  o f

the  fo l low ing  charac ters :

C O M P U T I N G  T H E  S E L F - C H E C K  D I G I T

H  -  M o d u l u s  i 0

C  -  M o d u l u s  1 1

F  *  M o d u l u s  1 0  s k i p  M o d u l u s  1 0

G  -  M o d u l u s  1 1  s k i p

L  -  Modu lus  10  dup l ica te  Modu lus  10  can be  computed fo r  any  nuntber  f rom 2  to

M  *  M o d u l u s  l l  d u p l i c a t e  1 2 7  d i g i t s  l o n g .  T o  c o m p u t e  m o d u l u s  1 0 ,  d o  t h e  f o l l o w i n g :

F ie lds  de f ined by  the  charac ters  F  and G ac t  as  sk ip  f ie lds  1 .  Mu l t ip ly  the  un i ts  pos i t ion  and every  a l te rna te

wher r  the  AUTO DUP/SKIP swi tch  is  on ,  and as  manua l  pos i t ion  o f  the  bas ic  number ,  exc lud ing  the  se l f -check

se l f -check  f  ie lds  when the  AUTO DUP/SKIP swi tch  is  o f f  .  d ig i t ,  bv  2 .

F ie lds  de f ined by  the  charac ters  L  and M ac t  as  dup f ie lds

when the  AUTO DUP/SKIP swi tch  is  on  and as  manua l  2 .  Add the  d ig i ts  in  the  produc ts  to  thL 'd ig i ts  in  the

r ;e l f -check  f ie lds  when i t  i s  o f f  .  bas ic  number  tha t  were  no t  mu l t ip l ied .

When dup l ica te  o r  sk ip  and se l f -check  are  combined in  a  3 .  Subt rac t  the  sum f rom the  nex t  h igher  number

f ie ld ,  the  se l f -check  is  per fo rmed a f te r  the  au to  func t ion .  end ing  in  zero .

t r l '  a  se l f -check  er ro r  i s  found.  tu rn  o f f  the  AUTO DUP/

SKIP swi tch  to  backspace,  and cor rec t  the  se l f -check  The d i f fe rence is  the  se l f -check  d ig i t .

number .

B lank  f ie lds  check  cor rec t ly  in  the  en ter  mode,  bu t  cause

a C er ro r  in  ver i f y  o r  f ie ld  cor rec t  mode.  Th is  a l lows a

sr: l f-check f ield to be skipped in enter mode and entered

la te r  in  ver i f y  mode.

lNumera ls  0  th rough 9  and a l l  o ther  EBCDIC charac ters
'w i th  the  va lues  0  th rough 9  in  the  low-order  hex  d ig i t  a re

to ta led  by  the  low-order  hex  d ig i t  va lue .  A l l  o ther  charac ters

,are totaled as the value zero.
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For example:

Basic number

Uni ts  posi t ion and every
alternate position of
basic  number

Mu l t i p l y

Dig i ts  not  mul t ip l ied

Add

Next  h igher  number ending
i n 0

Subtract

Sel f -check d ig i t

Modulus 11

6 1 2 4 8 To compute modulus 11,  do the fo l lowingl

6 2 8

1 2  4  1 6

1 4

'l+)+1+41471+6= 
1 9

1.  Assign a weight ing factor  to  each d ig i t  posi t ion of  the
basic number.  These weight ing factors are ' .2-7 ,2-7,
etc.  s tar t ing wi th the uni ts  posi t ion of  the number,
excluding the sel f -check d ig i t .  and progressing
toward the h igh-order  d ig i t .

2 .  Mul t ip ly  each d ig i t  by i ts  weight ing factor .

3.  Add the products.

4 .  D i v i de  th i s  sum by  1  1 .

5.  Subtract  the remainder f  rom 1 1.

The d i f ference is  the sel f -check d ig i t .

Fo r  examp le :

B a s i c n u m b e r  1  2  3  4  5

Weight ingfactors 6 5 4 3 2

M u t t i p t y  6  1 0  1 2  1 2  1 0

Add 6+10+12+12+10=50

Div ide 50+1 1=4 p lus a remainder of  6

Subtract 1 1-6=5

Sel f -check d ig i t  5

20

-19
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The 37 41 Models 2 and 4 are supported as standard BSC

termina ls  fo r  po in t - to -po in t  communica t ions  on  swi tched

or  nonswi tched fac i l i t i es ,  o r  mu l t ipo in t  communica t ions

on nonswi tched fac i l i t i es ,  Opera t ion  is  ha l f -dup lex ,  syn-

chronous,  ser ia l -by-b i t ,  ser ia l -by-charac ter .  The BSC a l lows

data  t ransmiss ion  us ing  EBCDIC d i rec t l y  as  the  commu-

n ica t ions  l ine  code.

The 3741 Mode ls  2  and 4  opera te  in  ha l f -dup lex  mode

v ia  appropr ia te  modems over  the  fo l low ing  ne tworks :

.  Swi tched common-car r ie r  ne twork  a t  600,  12OO,2OOO,

or  2400 bps .

a  Nonswi tched common-car r ie r ,  vo ice-grade,  p r iva te- l ine

data  channe ls  (o r  equ iva len t  p r iva te ly  owned fac i l i t i es )

at 600, 1200 or 2400 bps.

Note :  fhe  grade o f  channe l  and type o f  channe l  cond i -

t ion ing  must  be  as  spec i f  ied  by  the  modem supp l ie r .

Chapter 10. Communications

The pr ivate- l ine channels may be hal f -dupl ,ex or  duplex,
point-to-point. Although the 3741 Models 2 and 4 operate

in hal f -duplex mode,  duplex pr ivate- l ine fac i l i t ies are recom'
mended to min imize l ine- turnaround t imes.  Refer  to the
publications, General lnformation Binary !)ynchronous

Communications, GA27'3004, and I BM Tetleprocessing
Systems Summary, GA24-3090, for additional information
perta in ing to communicat ions fac i l i t ies.

The exact  network conf  igurat ion of  the 3, r41 Model  2 or
4 depends upon the appl icat ion.  F igure 2 '7 shows some

typical  conf  i  gurat ions.
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tBM 3741
Model 2 or

Systern /3

, l

Nonswitched Common Carrier. Voice Grade

A nonswi tched,  point - to-point  or  mul t ipo int  network con-
s is ts  of  dedicated,  pr ivate,  or  leased commurr icat ion l ines.
Nonswitched point-to-point networks connerot the 3741
Model 2 or 4 with remote terminals or processing units.
Nonswi tched mul t ipo int  networks connect  the 3741
Model 2 or 4 with a processing unit. On a nclnswitched
network,  the terminals are physical ly  connected:  that  is ,
the c j rcu i ts  making up the communicat ion l ines are
continuously established for predetermined tt ime periods

dur ing which data may be t ransmit ted over  the l ines.
Since the terminals are cont inuously connect led,  no d ia l ing
is  requi red.

3741 Model2 o r  4

o
I

I 
r ieure 27 lPart2ot 21.3741 Model 2 or 4 Communications

Configurations

Networks

The 37,41 can use a switched or nonswitched network for
point - to-point  communicat ions or  nonswi tched network for
multipcrint communications. See Figures 28 and 29.

Nonswi tched Network

3i741 Model 2
c , r  4 ,3747  ,  o r
Processing Unit

Poi  n t - to -Po in t  Swi tched Network

3741 Model  2
o r  4 , 3 7 4 7 , o r
Processing Unit

3t741 Model2
ctr  4,3747,  or
F rocessing Unit

31741 Model 2
a ' r  4 .3747 ,  or
F'rocessing Unit

Figure 28. Point-to-Point Telecommunications Netvvorks
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Switched Co mmon Carrier

A switched network allows the 374,| Model 2 or 4 to
communicate with many other terminals or processing
uni ts  wi thout  requi r ing dedicated communicat ion l ines.
The terminals are connnected by access l ines to the com-
mon carrier exchanges servicing their respective locations,
A complete and continuous data path is established be-
tween terminals only for the period of t ime in which data
transmission takes place. The connection is established
by dialing the telephone number of the remote terminal
or processing unit.

Normal ly ,  the stat ion p lac ing the cal l  should b i (C the l ine.
On swi tched l ines,  and i f  the operator  wi l l  be d ia l ing the
call. the M key must be pressed. This indicates who is
cal l ing,  and that  the contro l ler  wi l l  t ransmit  a l ine b id f i rs t
regardless of the mode. Not pressing the M key tells the
contro l ler  to  wai t  for  a l ine b id.  (The requi rement  for
pressing the M key is shown in Figure 44 lpart.g of 5] .)
Pressing the M key must be omitted if the 3741 wil l be
answer ing a cal l  or  i f  on nonswi tched l ines.

60
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Modem (Data Set)

An external modem or integrated 1200 bps modem con-

nec ts  the  te rmina l  to  the  te lephone l ines .  The b i t  ra tes

avai lable are 1 200, 2000, and 2400 bits per second (bps).

A selectable 600 bps transmission rate is avai lable except

in  the  Un i ted  Sta tes ,  Canada and Japan.  The 3741 com-

munica t ions  adapter  i s  compat ib le  w i th  the  IBM 3872

modem and the  IBM in tegra ted  1200 bps  modem.

A synchronous c lock  fea ture  is  ava i lab le  fo r  use  w i th

modems tha t  do  no t  have the i r  own in te rna l  c lock ing

kee Featuresl.

The modern required by the 3741 Model 2 or 4 may be
supplied by lBM, the common carrier. or the customer
and must be identical on both ends of the network. The
modem interface must conform to the electrical character-
istics as specified by EIA Standard RS-232C and be opera-
tionally compatible with the 3741 Model 2 or 4 modem
interface. Attachment is made via a modem interface
cable that is terminated by a 2$pin modem connector
plug. The following circuits described in RS-232C are
used by the 3741 Models 2 and 4'.

Connector RS232C
Pin Designation Circuit Description

1 AA Protective ground

2 BA Transmitted data

3  BB Rece ived da ta
4 CA Request to send
5 CB Clear  to  send

6 CC Data set ready

7 AB S igna l  g round (common

return I
15*  DB Transmi t  s igna l  e lement

t i m i n g

17*  DD Rece iver  s igna l  e lement

t im ing

None IBM 3872 wrap test
CD Data terminal ready
CE Ring indicator
CH Data Signal rate selector

FEATURES

The following features are available for the 3741 Models

2 and 4.

Synchronous Glock

The synchronous clock feature provides business machine
clocking of  the data onto and of f  o f  the t ransmiss ion l ine.
The bit rate for this feature is 1200 bps (600/1200 except
in the United States. Canada and Japan). 

' l-his 
feature

should be used only when the attached modem does not
provide i ts  own c lock ing.  The terminal  that  the 3741 is
communicat ing wi th must  a lso be equipped wi th business
machine c lock ing.

Terminal ldentif ication

The terminal identif ication feature transmits a 4-character

terminal identif ication sequence and compares a received

identif ication sequence with a keyed-in sequence' This

feature cannot be installed if the multipoirrt communication

network is  ut i l ized.

Transmitting the Terminal ldentification Sequence

The BSC terminal transmits a 4character identif ication
sequence when init iating a l ine bid or when responding to
a l ine b id.

l f  the 3741 is  the cal l ing stat ion,  the f i rs t  t ransmiss ion on
a switched network after a connection has been established
is the fo l lowing sequence:

P P P S S  E P
AAAYYvabcNA
DDDNN t 

-\Oo

t \
The lowerJase v \ A unique 3-character sequence
(hex A5) is the wil l be a factory-irrstalled sequence
terminal type assigned by IBM from a master l ist.
character (3741 The master l ist consists of charac-
Models 2 and 4l . ters from all positions of the

EBCDIC code set \/vith the excep-
t ion of  SOH, STX, ETX. EOT,
ENO.  ACK,  DLE ,  NAK.  SYN.
ETB, lUS ,  NUL ,  E rEL .  and  EO.

lf the 3741 is the called station, the first transmission after

receiv ing a l ine b id is the fo l lowing sequence:

P P P S S A P
AAAYYvabcC0A
DDDNN K D

1 8
20
22
23

*Used only when operating with synchronous modems'

Add i t iona l  modem- in te r face  in fo rmat ion  is  ava i lab le  f rom
your IBM representative.
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l f  the  te rmina l  i s  no t  p repared to  rece ive  a  l ine  b id ,  the
fo l low ing  sequence is  t ransmi t ted :

When the  te rmina l  i s  the  ca l led  s ta t ion ,  the  remote  te rmrna l
ident i f i ca t ion  sequence o f  the  rece ived l ine  b id  i s  compared
to  the  opera tor  keyec l  sequence.  l f  the  sequences  matcn ,
the  te rmina l  g ives  a  pos i t i ve  response and preparer ;  to  t rans_
mr t  o r  rece ive  da ta  b locks .  l f  the  sequences  do  no t  match ,
the  te rmina l  does  no t  respond,  bu t  does  cont inue to  wa i t
fo r  a  va l id  sequence.

Note: Program buffer 9 is used whenever the Terminal
ldent i f i ca t ion  Feature  is  ins ta l led .  There fore ,  any  program
prev ious ly  s to red  in  p rogram buf fe r  9  i s  d isp laced dur ing
communica t ions  func t ions .  p rogram buf fe r  9  i s  no t  used- i f  

you  have the  expanded communica t ions  fearure , .

Operator ldenti f icat ion Card Reader

Th is  fea ture  is  used to  read an  opera tor  iden t i f  i ca t ion  card
and t ransmi t  the  in fo rmat ion  to  a  CpU tha t  i s  p rogrammed
to  accept  on ly  va l id  sequences .  Th is  fea ture  can be  by-
passed i f  the  3741 te rmina l  i s  t ransmi t t ing  to  another
te rmina l .  Th is  i s  done by  press ing  record  advance.

When the  3741 te rmina l  i s  in  one o f  the  t ransmi t  rnodes ,  a
le t te r  B  is  d isp layed to  the  r igh t  o f  the  mode ind ica tor .
The opera tor  must  then inser t  the  ident i f  i ca t ion  card  an to
the card reader. After the card has been read, the B is
erased and the  te rmina l  i s  ready  to  t ransmi t ;  i f  an  er r ro r  i s
detected, no action is recorded and the card may be read
a g a i n .

For information on the format of the magnetic str ipe, see
the IBM 3740 BTAM/TCAM programmer,s Guide.
G C 2 1 - 5 0 7 1

Note: Program buffer 9 is used whenever the Operator
ldent i f i ca t ion  Card  Reader  Feature  is  ins ta l led .  Threre fore .
any program previously stored in program buffer g is
d isp laced dur ing  communica t ions  func t ions .  (p rogram
buf fe r  9  i s  no t  used i f  you  have the  expanded communtca-
t ions  fea ture  or  the  expanded communica t ions /mul t i_
point feature.)

Keylock

Th is  fea ture  cont ro ls  the  use  o f  the  communica t ion  mode.
ln  the  locked pos i t ion  communica t ion  mode canno. t  be
used and in  the  un locked pos i t ion  i t  can  be  used.  The 3741
termina l  can  a lso  be  locked in  a  communica t ions  mode
permi t t ing  communica t ion  w i th  a  remote  te rmina l .  How_
ever ,  once the  3741 is  removed f rom COMM, the  rey  must
be used to permit re-entry. Also, i f  the f irst or second disk
is  removed,  communica t ions  mode is  d iscont inueo.

P P P S S NP
AAAYYvabcAA
DDDNN KD

Remote Terminal tdentification Compare

Th is  func t ion  a l lows the  opera tor  o f  a  3741 Mode l  2  o r  4
to check the identi ty of a remote terminal before proceed_
ing  w i th  da ta  communica t ions  be tween the  374. |  Mode l  2
or 4 and the remote terminal. An operator keyeo sequence
of characters is compared to a terminar identi f  icat ion se-
quence rece ived on  the  communica t ions  l ine .  The t rans-
mission or reception of data begins after the received ter_
minal identi f icat ion sequence matches character for char-
acter and has the identical length as the keyeo sequence.

The opera tor  keys  the  remote  te rmina l  iden t i f t ca t ion
sequence wh i le  the  s ta t ion  is  in  the  update  or  read index
mode.  A  sequence o f  up  to  l5  charac ters  must  be  pos i_
t ioned w i th  the  f i rs t  charac ter  in  pos i t ion  1  o f  the  cur ren t
record  bu f fe r  and the  cursor  in  the  nex t  pos i t ion  fo l low ing
the  las t  charac ter  o f  the  sequence.  l f  the  cursor  i s  le f t  in
the  f i rs t  pos i t ion ,  ind ica t ing  tha t  no  charac ters  have been
keyed,  the  BSC te rmina l  accepts  any  remote  te rmina l
ident i f i ca t ion  sequence o f  up  to  15  charac ters ,  and the
t ransmiss ion  or  recept ion  o f  da ta  occurs  as  though the
termina l  iden t i f i ca t ion  fea ture  were  no t  ins ta l led .  l f  the
cursor  i s  le f t  in  a  pos i t ion  ind ica t ing  tha t  more  than l5
characters have been keyed. an error is displayed after
FUNCT SEL and COMM are  pressed.

Note: l t  the remote terminal identi f icat ion sequence con_
tains characters not represented on the 3741 keyboard
(for example, lower case alpha characters), the operaror
must  en ter  the  hexadec imal  equ iva len t  us ing  the  HEX key .
After the identi f icat ion characters have been keyed, the
operator places the 3741 in one of the communication
modes by  press ing  FUNCT SEL,  COMM, and the  des i red
mode key .  The keyed remote  te rmina l  iden t i f i ca t ion
sequence is transferred from the current record buffer to
program buffer 9 and erased from the display. (program
buf fe r  9  i s  no t  used i f  you  have the  expanded communica-
t ions feature.) This sequence is stored as long as the
termina l  i s  in  a  communica t ions  mode.

When the  te rmina l  i s  the  ca l l ing  s ta t ion ,  the  te rmina l  com_
pares the identi f icat ion sequence of the response to i ts l ine
bit with the operator keyed sequence. l f  the sequences
match and the response is posit ive, the terminal prepares
to transmit or receive data blocks. l f  the sequences match
and the response is negative, the terminar disconnects with
an X er ro r .  l f  the  sequences  do  no t  match ,  the  te rmina l
transmits i ts l ine bid up to 14 t imes before disconnecting
wi th  a  C er ro r .
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Expanded Communications Feature

This feature prov ides the fo l lowing addi t ional  funct ions
for the 3741 Models 2 at'td 4:

o Expanded buf fer  (512 bytes) .

o Transmit selected field.

r Transmit selected records.

o Receive and insert constants and blanks.

o Unattended printing after completion of communications.

o Unattended ACL program execution after completion of
communicat ions (Model  4 only) .

Expanded Buffer

Adding the expanded communicat ions feature enables
you to transmit and receive data using a 512-byte buffer.
The buffers used to accomplish the expanded communica-
tions buffer function are program buffers 1 through 7 and
the field totals accumulator buffer. The contents of some
or all of these buffers is lost when communications mode
is selected. On completion of communications, program
buffers 1 through 7 should be cleared by the operator to
ensure that no secure or sensitive datb remains. Figure 30
shows the buffers used when you have the expanded com-
munications feature. See Communications Mades for a
description of the expanded communications modes.

Transmit Selected F ields

The exoanded communications feature enables you to

transmit selected fields within records of a data set. Fields

to be transmitted are selected from the records in a data

set by loading a special program buffer before teleprocess'

ing is init iated. The selected fields are packed into the 512-

byte buffer before transmission occurs. See Expanded

Communications Transmit Mode (J) or Expanded Com'

munications Transmit/Receive Mode (K) for a description

of how the fields are packed into the 512-byte buffer'

lUote.' Machines without the expanded communications
feature cannot receive selected fields,

A t ransmit  se lected f ie lds program is  def ined as fo l lows:

Position 1 of the program must have a quote (") or an

apostrophe ('). The quote means the character in pos-

it ion 1 of the data record is to be transmitted; an apos-

trophe means the character in position 1 of the data

record is not to be transmitted.

Additional quotes placed in the prograrrr indicate that

the characters in the corresponding positions of the

data record are to be selected for transnrission' The

absence of quotes in the program indicates that the

corresponding positions of the data reco'|rd are not to

be selected for transmission.

The transmit selected fields program can be loaded into
program buffers 8. 9. or A. See Program C'ontrol for

considerations concerning the loading of threse program

buffers. The following are examples of transmit selected

f  i e l ds :

Diskette Data Record PUBLIC, JOHhi 602154

Prog ram Bu f f e r  Con ten t s  r ? l l l r t ? l t l r l t t t t t t t t t t t t 'WWW

Transmitted Data PUBLIC, JOFIN

Diskette Data Record PUBLIC, JO}IN 602154

Program Buf fer  Contents '  WWWWSIISf  
t  t  t  t  r  t  t  t  t  t  r

Transmitted Data 602154

Transmit Selected Records

The expanded communications feature enables you to

transmit selected records from a data set. Records to be

transmitted are selected from the data set by loading a

special transmit selected records program, before tele-

processing is init iated. The records that are selected are

packed into 512-byte buffer before transmission occurs'

See Expanded Communications Transmit filode (J) ol

Expanded Communications Transmit/Receive Mode ( K )

for a description on how the records are packed into the

512-byte buffer.

/Vote: Machines without the expanded communications

feature cannot receive selected records.
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A t ransmi t  se lec ted  records  program is  de f ined by  an  equa l
s ign  (=)  in  the  f i rs t  pos i t ion  o f  a  p rogram buf fe r .  The
remainder  o f  the  program cons is ts  o f  a  search  argument
( the  da ta  in  the  record  must  match  the  search  argument  in
order  to  be  se lec ted  fo r  t ransmiss ion)  and equa l  s igns  ( the
equa l  s igns  represent  "don ' t  care , ,  pos i t ions) .  Tnere  can be
no search  argument  in  pos i t ion  1  o f  the  program buf fe r .
The transmit selected records program can be loaded into
program buffers 8, 9, or A. See program Control lor
cons idera t ions  concern ing  the  load ing  o f  these program
buf fe rs .  The fo l low ing  is  an  example  o f  t ransmi t  se lec ted
records:

Data Record WW}OIWHbROCHESTERVMNWWT2A
Buffer Content = = == = = = = == = ROCFIESTE R$MN= == == ==
rrans. Data HWVootWHUROCHESTERVMNWVIT24

Notes:
1 ' Program buffers not risted are not affected by this specific operation.
2.  when the expanded communicat ions feature and the terminar  rD or

operator lD card read feature are instailed, the previous buffer is used
instead of program buffer 9 for terminar rD or operator rD card reader
featu res.

3. The last data placed into these buffers remains in the buffers after
transmission is comprete. The operator must crear these buffers and
reload them wi th programs as requi red.

Figure ilo. Buffers Used by the Expanded communications Buffer Feature

OPERATION MODE BUFFERS USED

Transmi t

Receive

' l  
28 data characters

256 data characters
384 data characters
51 2 data characters

T, P,  B,
o r D

J o r K

R, B,  D,
o r K

F

F ,  1 ,  2 ,  3 ,  4 ,  5 ,
6,  and 7

F , 2 a n d 6
F ,  1 , 2 , 5 ,  6
r ,  1 ,  2 ,  4 , 5 ,  6
F ,  1 , 2 , 3 ,  4 , 5 ,  6 ,  7

F =  f  ie ld  to ta ls  accumula tor  bu f fe r
Numerics = program buffers
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Receive Data and lnsert Constants

The expanded communica t ions  fea ture  enab les  You to

rece ive  da ta  and inser t  cons tan ts  in to  a  new record .

The pos i t ion  where  the  rece ived f  ie lds  a re  to  be  inser ted

and the  pos i t ion  and conten t  o f  the  cons tan t  dup l i ca te

data  and b lanks  is  de f ined by  a  rece ive  da ta  and inser t

constants program that is loaded before teleprocessing

is  in i t ia ted .  A  rece ive  da ta  and inser t  cons tan ts  p rogram

is  de f ined by  a  g rea ter - than s ign  ( ) )  in  pos i t ion  1  o f  a

program.  The grea ter - than s ign  is  a lso  used to  ind ica te

the  pos i t ions  in to  wh ich  da ta  f  rom the  communica t ions

l ine  is  to  be  inser ted .  -A l l  charac ters  no t  cor respond ing

to  a  g rea ter - than s ign  in  the  program are  cons idered dup-

l i ca te  in fo rmat ion  and are  p laced in  every  record  wr i t ten

on d isk  in  tha t  da ta  se t .  S ince  the  f i rs t  pos i t ion  o f  the

program must  conta in  the  grea ter - than s ign ,  the  f i rs t

pos i t ion  o f  the  da ta  record  wr i t ten  on  d isk  a lways  con-

ta ins  da ta  f rom the  communica t ions  l ine .  The number

o f  g rea ter - than s igns  in  the  program must  equa l  the  num-

ber of characters received per record. Also, the last non-

b lank  pos i t ion  in  the  program buf fe r  ind ica tes  record

length .

The rece ive  da ta  and inser t  cons tan ts  p rogram can be  load '

ed into program buffers 8,9, or A. See Program Control

fo r  cons idera t ions  concern ing  the  load ing  o f  p rogram

buf fe rs .  The fo l low ing  is  an  example  o f  rece iv ing  da ta

and inser t ing  cons tan ts .

IJnattended Printing

The exoanded communications feature enables you to have

unat tended pr int ing af ter  a receive operat ion i f  your  3741

Model 2 or 4 has a printer attached. The o,p'erator can set

up the unat tended pr int ing funct ion by keying FUNCT SEL

upper and COMM, fo l lowed by FUNCT St iL upper and

PRINT TO EOD, then use the appropr iate mode key.  The

AUTO REC ADV swi tch must  be set  at  Ol \ .  The keying

sequence causes a P to be d isplayed in posi t ion 37 '  The

f  i rs t  data set  received is  pr in ted af ter  complet ion of  an

error-free receive operation. Printing is fonmatted accord'

ing to the contents of program buffer A' lf the format

control program is to be manually selectecl, it must be se-

lected before enter ing communicat ions mode'

l f  a3713 is  at tached to the 3741,  the f i rs t  data set  must

be on d isk 1 for  unat tended pr int ing to occur '  l f  a  data

set  is  cont inued on d isk 2,  operator  in tervent ion is  requi red

in orc ler  to  pr in t  the cont inuat ion.

l f  a  3715 or  3717 is  at tached to the 3741,  the f i rs t  received

data set is printed unattended, no matter lvhere it is located
(disk 1 or disk 2) . lf the data set starts on disk 1, the com-

plete data set  is  pr in ted even i f  i t  cont inues on d isk 2 '

Upon complet ion of  unat tended pr int ing,  the 3741 Models

2 and 4 wil l reset to sector 7 of disk 1 after transmitting

from disk 1 and receiv ing on d isk 2 '

Receive Data b001ROCHESTERbMN124
ProgramBufferContent>J0BbSITE->>>wvuLOCATI0N->>>>>>>>>>>>
Record written to Disk UJOBUSITE -}}IryryLOCATION-ROCHESTERUMNUUUUUVENDORUNIMBER- 124
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Unattended ACL prograrn Execution (Modet 4 OnlV)

The expanded communica t ions  tea ture  enab les  you to  have
unat tended ACL program execut ion  a f te r  the  comple t lon
of  communica t ions .  Th
tended ACL program .lfffi:'ilffJ';t-l:;;ilrr.,
SEL upper and COMM, the character  E.  and then the
appropr iate mode key.

Sector  3 of  the index t rack of  d isk 1 must  conta in the in for-
mat ion requi red to t ranslate or  execute an ACL program.
Figure 31 l is ts  the in format ion requi red for  t ranstat ion andF igu re  32  l i s t s  t hc  rn f  o rma t i on  requ i red  fo r  execu t ron -

Program Contro/

For  the  expanded comrnun ica t ions  fea ture .  i t  i s  assumeo
that  p rogram br - r f fe rs  g ,  9 ,  and A are  used to  s to re  r ransmt t
se lec terJ  f ie ids  p rogran ls ,  t i .ansmi t  se lec ted  records  programs,
and rece ive  da ta  anc l  inser t  cons tar r ts  and b lanks .  A  max imum
of three data sets can be transmitted andlor recerived uncjer
program cont ro l .  Each cornmunica t ions  prograrn  tha t  i s
loaded in to  a  p rogram buf fe r  app l ies  o r r l y  to  one da ta  se t .
For  example ,  i f  p r -ogram buf fe rs  g ,  g ,  and A are  loaded as
fo l lows:

8  r i l r r | l r l l u
t r v .  .  .

s  = H H H E F . . . .
A  + f i f i , t f i z . . . .

( t ransmi t  se iec ted  f  ie lds)
( t ransmi t  se iec ted  records)
(p r in te r  p rograrn)

Figure 31 "  Informat ion Required for  Translat ion

The f  i rs t  t ransmi t ted  da ta  se t  wou ld  be  under  cont ro l  o t
the  t ransmi r  se lec ted  f ie lds  p rogram (program buf fe r  g ) ,
the  second t ransmi t ted  da ta  se t  wou ld  be  under  cont ro l  o f
the  t ransmi t  se lec ted  records  program (program buf fe r  9 ) ,
and a l l s r - rbsequent  t ransmi t ted  da ta  se ts  wor - r ld  be  t rans-
mi t tec l  w i thout  p rogram cont ro l .  The f  i r s t  c la ta  rece ivec l
wou ld  be  pr in ted  unat tended under  cont ro l  o f  p r rogram
buf fe r  A  i f  the  opera tor  se lec ted  pr in t  unat tendec l  mode
d u r i n g  c 0 m m u n i c a t i o n  s e l e c t i o n .

Program buf fe rs  8 ,  g ,  and A remain  ac t ive  a f te r  the  cur ren t
communica t ion  is  con ip le te .  That  i s ,  i f  communrr :a t ions
mode is  se lec ted  aga in ,  these bu f fe rs  a re  used aga in .  There for , - . ,
i f  a f te r  commurr ica t ions  is  comple te  you w i l l  no t  be  us ing
these bu f fe rs ,  they  shou ld  be  c learecJ  o f  any  comnruntca t ions
programs ( t ransmi t  se lec ted  f ie lds ,  t ransrn i t  se lec t r :d  records ,
rece tve  da ta  and inser t  cons tan ts ,  o r  p r in t  unat tended) .

F igure  33  s l iows t f re  poss ib le  re la t ionsh ips  be tween the
program buf fe rs  used fo r  the  funcr ions  o f  expanded com-
munica t io r - rs  and the  da ta  se ts  t ransmi t ted  and/or  rece ived.
Note  tha t  a  t ransmi t  se lec ted  f  ie lds  o r  records  program must
no t  fo l low a  rece ive  da ta  and inser t  cons tan ts  p rogram In
order  fo r  bu f fe rs  to  be  used.

Expanded Communica t ions /Mul t ipo in t  Data  L ink  Cont ro l
Featu re

Th is  fea ture  prov ides  a l l  o f  the  func t ions  descr ibed under
Expanded Cammunications Feature and also provides the
fo l low ing  add i t iona l  func t ions  fo r  the  3741 Mode l r ;  Z  and 4 .

.  Ncnswi tched rnu l t ipo in t  communrca t io r rs  capab i l i t y .

o  I n q u i r y  c a p a b i l i t y  u n d e r  m u l t i p o i n t  d a t a  l i n k  c o n t r o l .

Object data set name.

1 or  2 depending on which d isk dr ive the
object  data set  is  mounted.  Defaul t  is  1.
ACL program name.

The character  E.

Figure 32. Information Required for Execution

Af te r  communrca t ions  is  comple te ,  the  da ta  in  sec tor  3  i s
sh i f ted  one pos i t ion  to  the  le f t  and d isp layed.  Ther r  the
ACL program t rans la t ion  or  execut ion  is  in i t ia ted .

Requ i red  In fo rmat ion

2.9

1 0

12-19

20

21

Source  da ta  se t  name.

1  or  2  depend ing  on  wh ich  d isk  d r ive  the
source  da ta  se t  i s  mounted .  Defau l t  i s  1 "
Ob jec t  da ta  se t  name.

1  or  2  depend ing  on  the  d isk  c l r i ve  the  ob_
jec t  da ta  se t  i s  mounted  on .  Defau l t  i s  1^
The charac ter  A .

Required Information
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M u I t ipo i n t Co m mu n ica ti ons lnquiry

Mul t ipo in t  communica t ions  a l lows the  3741 and o ther  Th is  func t ion  o f  the  Expanded Communica t ions  Mul t ipo in t

te rmina l  dev ices  to  communica te  w i th  a  p rocess ing  un i t  Data  L ink  Cont ro l  Feature  a l lows the  opera tor  to  key  a

on a  ded ica ted  ne twork .  The 3741 on  a  mul t rpo in t  ne t -  s ing le  record  inqu i ry  message,  t ransmi t  the  inqu i ry  to  a

work  on ly  serves  as  a  t r ibu tary  s ta t ion .  The 3741 can remote  process ing  un i t  and rece ive  a  respor rse  to  the  inqu i ry .

mon i to r  the  l ine  a t  a l l  t imes and respond to  i t s  own po l l ing  Both  the  inqu i ry  message and the  response are  recorded in

and se lec t ing  sequences  as  appropr ia te .  When in  t ransmi t  a  da ta  se t  on  d isk  and can be  d isp layed by  t ihe  opera tor .

mode, the 3741 responds to a poll by transmitting data. See lnquiry Mode (l) and Operating Procearures for more

When in  rece ive  mode,  the  3741 responds to  se lec t ion  w i th  in fo rmat ion .

a  pos i t i ve  acknowledgement .  l f  the  3741 is  no t  ready  to

receive, i t  responds with a negative acknowledgement to

se lec t ion .  When the  3741 is  no t  in  communica t ions  mode.

the  opera tor  i s  a lso  no t i f ied  (a  tone is  heard)  tha t  the  pro-

cess ing  un i t  has  da ta  to  send and tha t  the  3741 shou ld  be
p laced in  rece ive  mode.  l f  the  3741 is  no t  ready  to  t ransmi t

when po l led ,  i t  responds w i th  EOT.  l f  the  3741 is  ready  to

t ransmi t  and is  se lec ted ,  i t  responds w i th  RVl .

Program
Buffer
Number
C o n t r o l l i n g

PROGRAM TYPE IN  PROGRAM BUFFER

Program Buffer 8
Program Buf fer  9
Program Buf fer  A

T
I

T

T
T T

T

T

T

T
T

T

R
R

t{

R
R R

R

R

tl

ll

R
R

T
R

T

R

T

R

T
T
R

T
R
R

R
T

R

T

r{
R
T

R
T
T

R
T

f
I

R
T

R
T
R

Fi rs t  T ransmi t ted  Data  Set 8 I A 8 9 8 I I 6 I B 8 8

Second Transmi t ted  Data  Set q A A 9 9

Thi rd  Transmi t ted  Data  Set A

First Received Data Set 8 A 8 I 8 I 9 A A A o 8 a 8 8 I 9 8

Second.Rece ived Data  Set I A A 9 A I A

Thi rd  Rece ived Data  Set A

T =  A t ransmi t  se lec ted  f  ie lds  o r  records  program.

R = A receive data and insert constants program

-  =  Program buf fe r  does  no t  con ta in  a  t ransmi t  se lec ted  f ie lds ,  records ,  o r  rece ive  da ta  and inser t  cons tan ts

program.

6  =  Any  da ta  se ts  t ransmi t ted  or  rece ived are  no t  under  p rogram cont ro l '

Note: fhecontents of program buffers 8, 9. and A remain active after communications is complete. That is,

i f  communica t ions  mode is  aga in  se lec ted ,  these bu f fe rs  wou ld  be  used in  cont ro l l ing  the  t ransmi t t ing  or  rece iv ing

of  da ta .  There fore ,  i f  these program buf fe rs  a re  no t  requ i red  a f te r  the i r  in i t ia l  use  fo r  one communica t ions  pro-

cess, their contents should be deleted.

Figure 33. Expanded Communications Program Buffer Usage
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System/370

DOS/VS BTAM
DOS/VS VTAM
DOS/VS CICS
DOS/POWER/VS
OS/VS BTAM
OS/VS TCAM
OS/VS VTAM
OS/VS CICS
OS/VS1 /R ES
OS/V52/JES2

System/3 Disk Systems

R P G  I I

IBM 370413705

Emu la t i on  p rog ram (Ep )
Net i ,vork contro l  proqram (NCp)

Programming Support

Teleprocessing programming support  is  prov ided for  the
3741 Models 2 and 4 by the fo l lowing access methods and
operat ing systems:

In  BTAM and TCAM,  the  te rmina l  des ignat ion  is  BSC1.
BSC2,  o r  BSC3 dependrng on  whether  a  nonswi tched or
swi tched fac i l i t y  i s  be ing  used.  In  VTAM,  the  te rmina l  de-
s ignat ion  is  3740.  In  Sys tem/3  RpG l l .  the  te rmina l  des ig_
nat ion  is  BSCA on the  f  i l e  descr ip t ion  spec i f  i ca t ion  and is
t l lank  in  the  remote  dev ice  f  ie ld  o f  the  te lecommuntca t tons
spec i  f i ca t ions .

COMMUNICATION MODES

T h e  3 7 4 1  c a n  t r a h s m i t  a l l  t h e  i n f o r m a t i o n  o n  a  d i s k ,
rece ive  in fo rmat ion  and s to re  i t  on  a  d isk ,  o r  t ransmt t  the
in fo rmat ron  on  par t  o f  a  d isk  and then rece ive  in fo rmat ion
on the  res t  o f  the  d isk .  The 3741 cannot  rece ive  in fo rma-
t ion  and then t ransmi t .  T ransmi t  and rece ive  opera t tons
can cons is t  o f  s ing le  o r  mu l t ip le  da ta  se ts .

O n e  d i s k
1 8 9 8  R e c o r d s  m a x i m u m

Transm i t

Rece i

In  add i t ion  to  th is  p rogrammrng suppor t ,  the  3741 can be
used as  an  RJE ( remote  job  en t ry )  te r rn ina l  con t ro l led  by
JES2 or  POWER/VS RJE.  A lso ,  the  3741 Modets  2  and 4
can conrmun ica te  w i th  e i ther  a  3747 w i th  BSCA or  another
3741 Mode l  2  o r  4 .

The 3741 Models 2 and 4 are transparent to the teleproc-
essrng support that exists in System/360_370 DOS BTAM
and Sys tem/360-370 OS BTAM and TCAM.  The 3741
Mode ls  2  and 4  are  t ransparent  th rough the  dev ice  c lasses  o{
BSC1,  BSC2,  and BSC3 in  BTAM and TCAM.

Because o f  th is  capab i l i t y ,  the  fo l low ing  suppor t  i s  a lso
a v a  i l a b l e :

System/360

DOS BTAM
OS BTAM
OS TCAM ( teve t  5 )

Communicat ions wi th System/360-370 can be:

.  IBM Sys tem/37O v ia .
IBM 2701  Da ta  Adap te r  Un i t
IBM 2703  T ransmiss ion  Con t ro l  Un i t
IBM 3704  and
IBM 3705 Communicat iorrs  Adapter  in  emulator  or
NCP rnode
IBM l i ys tem/370  Mode ls  135 ,125  o r  115  v ia  an  tCA
( lntegrated Communicat ions Adapter)

.  IBM { iystern/360 v ia:
IBM :1701 Data Adapter  Uni t
IBM 2703 Transmiss ion Contro l  Uni t
IBM 3704  and
IBM 3705 Communicat ions Adapter  in  emulator
mode  on l y

68

System/370

DOS BTAM
OS BTAM
OS TCAM ( level  5)

Transm i t ----------a4al nen 
- Receive

I

With  the  second d isk  fea ture ,  the  same func t ions  o f fe red
wi th  one d isk  a re  ava i lab le  across  two d isks .  However ,
when opera t ing  in  the  combined t ransmi t / rece ive  nrooe
and t ransmi t t ing  f rom d isk  2 ,  the  da ta  be ing  t ransmi t ted
can on ly  be  a  cont inuat ion  o f  the  las t  da ta  se t  t ran : ;mi t ted
f r o m  d i s k  1 .

Transmi t

ece tve
T h e n
Rece i

Transm i t
Then
Receive

a cont i  nuat ion  o f
the  las t  da ta  se t
t ransm i t ted  on
d i s k  1 .

:: : 
3796 R""olq-:3.g-.-r

-r . J r s K  I  r  D i s k 2



The binary synchronous communications feature checks
to determine which data set labels are set up for data set
t ransmiss ion ( t ransmit  mode),  which data set  labels are
to be used to identify data sets received (receive mode),
or which data set labels are set uo for data set transmission
and which data set labels are to be used to identify data
sets received (transmit/receive mode). Figure 34 sum-
marizes the effect of data set label status on data sets in
the various BSCA modes.

The fo l lowing fur ther  descr ibes the indiv idual  BSCA rnodes.

Transmit Mode (Tl

Transmit mode is used to transmit data from one disk or
two disks (if the second disk feature is installed) to a remote
location. Transmission begins with the first data set label or
record selected and continues to the end of the data set
labels unless the labels are deleted, bypassed, or a label error
is detected.

After loading the disks to be transmitted, an operator places

the 3741 in transmit mode by pressing FUNCT SEL upper.
COMM, and T.  A T wi l l  then be d isplayed on the status l ine

of the display to indicate the transmit mode.

When the 3741 is in transmit mode, it can be connected to

the te lephone l ine through a modem, and subsequent ly
transmit data from the disk to the remote location.

The procedure in the previous paragraph was for transmit-
ting one or two disks in their entirety. lf the operator
desires to start transmission from any position on the first
disk, the operator can position the disk to any record of
any data set with normal key entry operations, and sub-
sequently start the transmission of data from that point.

l f  t ransmiss ion occurs wi th no errors,  a TT is  d isp layed on
the d isplay 's  s tatus l ine to indicate a completed t ransmis-
s ion.  l f  a  d isk error ,  inval id  data set  label ,  or  a t ransparency
error  occurs,  T l  wi l l  be d isplayed in the d isplay 's  s tatus l ine
to indicate an incompleted t ransmiss ion.  l f  the mode in-
d icator  is  TT or  T l ,  the 3741 wi l l  not  autonnat ica l ly  answer
a te lephone cal l .  l f  the mode indicator  remains T (as i t
would if a l ine check, remote abort, or message aborted
error  occurred) ,  the 3741 wi l l  answer a te lephone cal l  and
wi l l  re t ransmit  the data beginning at  the same place as the
or ig inal  ca l l .  However.  on ear ly  shipments of  the 3741
Model 2. if the communications mode was selected with a
data set record displayed, the operator must reposition the
disk to the or ig inal  s tar t ing posi t ion.  Your 3741 can be
field upgraded so that the operator does no,t have to re-
position the disk to the original starting position. Contact
your  IBM representat ive for  more in format ion.  l f  your

3741 has not been field upgraded and you are performing

unattended operations, it is recommended that the com-
munications mode be selected while the label is displayed.

lf you intend to use any transmit mode, dc, not write a %
character  as data in  posi t ion 1 of  d isk addrr :ss 01001 s ince
th is  unique condi t ion is  reserved for  in i t ia t ing a BSCA diag-
nostic procedure.

Expanded Communications Transmit Mode (J)

The expanded communicat ions t ransmit  mode (J)  is  s imi lar
to the t ransmit  mode (T)  of  operat ion excerpt  that  mul t ip le
records are transmitted in each transmission block. The
last character of each record in the buffer is followed by an
I RS (inter-record separator) character which defines the
end of that record. The I RS character occupies a byte
position in the 512-byte buffer and is transimitted to the
receiving system. Records are read from disk into the 512-
byte buffer unti l a complete record and IRS character can-
not be contained in the buffer. Thus, records are not
spanned between transmission blocks. Refer to the host
system's reference manual for more informration.

The IRS (X'1 E ' )  and IFS (X'1C')  characters cannot  be sent
as data in  the J mode of  operat ion.  l f  these or  any other
data l ink control characters are read from rl isk, a transpar-
ency error results. The I RS or I FS character can be trans-
mi t ted in  t ransmit  (T) ,  t ransmit / receive (B) ,  t ransmit -
transparent (P), or transmit-transparent/rer:eive (D) mode.

The operator identif ication card data is transmitted as a
separate block without a following IRS chiaracter. The for'

mat of this block is described in the IBM 3740 BTAM/

TCAM Programmer's Guide, GC21-5071 .
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Transmit-Transparent Mode {p}

The t ransmi t - t ransparent  mode is  used to  t ransmi t  over  the
c o m m u n i c a t i o n  l i n e s  a l l  2 5 6  E B C D I C  b i t  c o m b i n a t i o n s  a s
data .  A f te r  load ing  the  d isks ,  an  opera tor  can p lace  the
3741 in  a  t ransmt t - t ransparenr  mode by  press ing  FUNCT
SEL.  upper ,  COMM, and P.  A  p  w i l i  ther r  be  d isp layed on
the  s ta tus  l i r re  o f  the  d isp lay  to  ind ica te  the  t ransmi t -
transparent rnode.

This mode of operation is identical to the transnl i t  mode
with the exception that data is transmitted in transparent
mode.  P l  ind ica tes  an  incomple ted  t ransparent  t rans-
miss ion ;  PT ind ica tes  a  comple ted  t ransparent  t ransmiss ion .

Disk Data Set Label Transmit  Mode Receive Mode Transmit/Receive Mode
On Disk On Disk 2

Transmitt ing Receiving Transmitt inq Recreiving
N o r m a l  D a t a  S e t  L a b e l .

H a s  H D R I  i n  p o s i -
t ions  1  th rough 4
Has va l id  ex ten ts
and record  length
I  s  access ib le
ls  no t  c le le ted
ls  no t  a  bypassed
d a t a  s e t  ( B  i n
p o s i t i o n  4 1 )

o
a
o

D a t a  s e t  w i l l  b e
t ransmi t ted .

L a b e l  w i l l  b e
used in  re -
c e i v i n g  d a t a

IJa ta  se t  w i l l
fre trans-
m it ted

t\o useo
oeca use
I  abe l
ident  i f  ies
data set
that was
transm it ted

L la ta  se t  w i l l
be  t rans-
mi t ted  i f :
f  .  i t i s t h e

first data
set (00008

2.  i t  i s  a  con-
t inuat ion
of the
las t  da ta
set trans-
mi t ted  on
d i s k  1 .

Label w i l l
oe u seoi n
receriv ing
data

tsypassed Data  Set  Labe l .

a
O

H a s  H D R l  i n  p o s i -
t ions  1  th rough 4
ls  access ib le
Has va l id  ex ten ts
and record  length
ls  no t  de le ted
Has a  B (bypass)
i n  p o s i t i o n  4 1

a
o

D a t a  s e t  w i l l
not be
t ransmi t ted

L a b e l  w i l l  b e
used in
rece iv ing  da ta

Data  se t  w i l l
not be
t ransm i t ted

Labe ls  be-
yond the
las t  t rans-
mi t ted  da ta
s e t  w i l l  b e
used in
rece iv ing
data

Data  se t  w i l l
not be
tra nsm it ted

L a b e l  w i l l
be  used in
rece iv ing
data

Dele ted  Data  Set  Labe l  o r
I n v a l i d  D a t a  S e t  L a b e l :

.  D o e s  n o t  h a v e  H D R ' l
in  pos i t ions  1  th rough
4

.  Has i r rva l id  ex ten ts  o r
record length*

o  ls  no t  access ib le
.  l s  d e l e t e d

D a t a  s e t  w i l l
no t  be
t ransm i t ted

Labe l  w i l l  no t
be  used in
re ce iv irr  g
data

Data  se t  w i l l
no t  be
t ransnr i t ted

L a b e l  w i l l
not be used
in  rece iv ing
data

Data  se t  w i l l
not be
tra nsm it ted

L a b e l  w i l l
not lbe
used in
rece  iv ing
data

*The extents and record lengths are not checked after the first received ctata set.

Note: The write protect byte of a data set label is checked only for the f irst data set to be received on either disk.
Subsequent data set labels are not checked. Therefore, caution should be used to ensure write protected data is nrot
written over during receive operations. On edrly shipments of the 3741 with binary synchronous communicationsi,
the write protect byte status of the first used label was not used. Your 3741 can be field upgraded so that the write
protect byte can be used. contact your IBM representative for more information.

Figure 34. Effect of Labels on BSCA Modes



Transmit Mode Examples

Figure 35 shows the layout of a disk with a single data set
that is to be transmitted. To cause the data on this disk
to be t ransmit ted,  the operator  inser ts  the d isket te and
selects the transmit mode.

Disk Capaci ty
1898 Records

Figure 35. Transmit Mode-Single Data Sot

Figure 36 shows the layout  of  a d isk that  s  to be t rans-
mi t ted.  Data set  labels wi th a B (bypass)  in  posi t ion 41 are
not  t ransmit ted in  t ransmit  mode.  To cause the data on
th is  d isk to be t ransmit ted,  the operator  i r rser ts  the d isket te
and selects the t ransmit  mode.

= -
J om26 |t l

I oeteteo I
I t o o n r t l

- - - * 1
| 74001 |-ft;o;l
I  

- ' - - '  
I- - t - -  - r

I zmzo I

Data  se t  w i l l  no t

be  t ransmi t ted

because the

bypass  f  ie ld  in

the  labe l  con ta ins

a B
Disk  Capac i ty

1898 Records

Th is  da ta  se t

t ra  nsm i  t ted . I

J I \'"^
O ,rl_ $^-,i

19 Data Set Labels 
co I (J'  r

Track oo, Sectors oe zo *S-

goE

o zAYv"'
' t9 Data Set Labets T j4
Track 00 geqt4rs 0826->:- :  :  :

Labe l  Address 00008 so00s 0CI0rs 00011

Labe l  S ta tus HDR 1 Deleted
{ B B H l }

Deteted
{DnR1}

Deleted
{DDR1}

B e g i n n i n g  o f  E x t e n t  ( B O E ) 0 1 0 0 1 74001 74(Sl 74001

E n d  o f  D a t a  ( E O D ) 36010 711001 7tm01 74001

E n d  o f  E x t e n t  ( E O E ) 50026 7m26 73026 73026

Label Status

Beginn ing  o f  Ex ten t  (BOE

End o f  Data  (EOD)

End o f  Ex ten t  (EOE)

Figure 36. Transmit Mod€ $rith Bypass Data Set
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Receive Mode (R)/Expanded Communications Receive

The receive mode is used to receive data from a remote
loca t ion  and s to re  tha t  da ta  on  one d isk  o r  two d isks  ( i f
the  second d isk  fea ture  is  ins ta l led) .  A f te r  load ing  the
d isks ,  an  opera tor  can p lace  the  3741 in  rece ive  mode by
press ing  FUNCT SEL upper ,  COMM, and R.  An R w i l l
then  be  d isp layed on  the  s ta tus  l ine  o f  the  CRT d isp lay  to
ind ica te  the  rece ive  mode.

The 3741 can then be  connected  to  the  te lephone l ine
through a modem and subsequently receive data from
the remote  loca t ion  and s to re  i t  on  the  d isk (s ) .

Data records received with an STX are received in the non_
transparent mode; records received with a DLE STX are
received in the transparent mode.

y'Uofe. '  When data sets are received, data is writ ten com-
pactly on the diskette. The 3741 modif ies the extents in
the labels associated with the received data. This modif i-
ca t ion  occurs  independent  o f  the  ex ten ts  p rev ious ly  ident i -
f ied  in  any  o f  the  labe ls  on  the  d iske t te .  The mod i f  i ca t ion
of the extents also occurs independent of the write orotect
status of the second and any succeeding receive data set
labe ls .  Th is  means tha t  i f  a  d iske t te  i s  used fo r  rece iv ing
data that has write protected data sets, i t  is possible that
the write protected data may be writ ten over with the
received data. Therefore, you should exercise caution
when using diskettes with write protected data sets that
are used for receiving data.

Because of the possibi l i ty of write protected data sets being
writ ten over in receive modes, i t  is suggested that one of
the  fo l low ing  techn iques  be  used to  min imize  the  poss ib i l i t v
of write protected data being writ ten over.

1 .  l f  the  same number  o f  da ta  se ts  a re  rece ived,  dur ing
each communica t ion ,  se t  up  the  exac t  number  o f
da ta  se t  labe ls  as  requ i red  fo r  the  job  and then a lways
receive data into the same data sets.

2 .  l f  a  var iab le  number  o f  da ta  se ts  a re  rece ived,  se t  each
data  se t  to  nu l l  (empty)  by  mak ing  EOD equa l  to
BOE in  each da ta  se t  labe l .  Then a f te r  eac l - r  communi -
cation you can tel l  which data sets have received new
data because the extents in the data set label are
modi f ied  i f  da ta  was wr i t ten  in to  the  da ta  ser .

3. Another technique that can be used when a variable
number of data sets are received is to keep the num-
ber of data sets f ixed by having the processing unit
t ransmi t  a  nu l l  da ta  se t  fo r  each da i l y  inac t ive  f  i l e .
In this manner, the number of data sets recr: ived
each day remains constant and you can set up the
exact number of data set labels required anrC then
always receive data into the same data sets.

The labels for the data set to be received must be val id
HDRl  (o r  bypassed)  labe ls  and must  no t  be  de le tc 'd .  The
BSCA fea ture  w i l l  mod i fy  the  fo l low ing  f ie lds  o f  r the  labe l :

Record Length: The record length is determined from the
length of the f irst record received in the data set i f  the disk
was posit ioned on the data set label when the operator
se lec ted  communica t ions  mode.  l f  the  d isk  was pos i t ioned

on a record within the data set, the record length is deter-
mined by the record length specif ied in the corresponding
l a b e l .

Beginning of Extent: The beginning of extent {BOE} is
not changed on the label of the f irst data set received and
is  made equa l  to  the  end o f  da ta  (EOD)  o f  the  prev ious
data set for al l  succeeding data sets received. (See Figure
37 for summary of extents generated during receive mode
opera t ion . )

BOE EOD EOE

First received data set on
f i rs t  d isk

B O E  o f  t h e  l a b e l BOE +  number  o f
records received

EOD -  1  ( i f  nu l l  da ta
set ,  EOD)

Succeeding data sets on
f  i rs t  o r  second d isk

Previous EOD BOE +  number  o f
records received

E O D  -  1  ( i f  n u l l  d a t a

se t ,  EOD)

First received data set
on  second d isk

01001 BOE +  number  o f
records received

E O D  -  1  ( i f  n u l l  d a t a

se t ,  EOD)

Figure 3/. Goneratod Extonts while in Receive Mode



End of Extent: The end of extent (EOE) address is made
equal to the record address of the last recorded record.

End o f  Data :  The end o f  da ta  (EOD)  is  made equa l  to  the
end o f  ex ten t  p lus  1 ,  except  when a  nu l l  da ta  se t  i s  rece ived.
In  th is  case,  the  end o f  da ta  and end o f  ex ten t  a re  maqe
equa l  to  the  beg inn ing  o f  ex ten t  address .

Mult ivolume lndicator: The mult ivolume indicator of the
f i rs t  d isk  i s  changed to  a  C (cont inued da ta  se t )  when the
over f low o f  the  f i rs t  d isk  i s  wr i t ten  on  the  second d isk .
The mul t i vo lume ind ica tor  o f  the  second d isk  i s  changed
to  an  L  to  ind ica te  the  las t  d isk  o f  a  cont inued da ta  se t .
A l l  o ther  labe l  in fo rmat ion  is  le f t  unchanqed.

l f  the  opera tor  des i res  to  s ta r t  record ing  rece ived da ta
f rom any  pos i t ion  on  the  f i rs t  d isk ,  the  opera tor  can
pos i t ion  the  d isk  to  any  record  o f  any  da ta  se t  w i th  normal
key  en t ry  opera t ions ,  and subsequent ly  s ta r t  rece iv ing  and
record ing  da ta  f rom tha t  d isk  pos i t ion .

l f  one  or  two d isks  o f  da ta  a re  rece ived w i th  no  er ro rs .  an

RC is  d isp layed on  the  d isp lay 's  s ta tus  l ine  to  ind ica te  a
comple ted  recept ion  o f  da ta .

l f  a  d isk  e r ro r  occurs  o r  i f  the  d isk (s )  i s  fu l l ,  then  RJ w i l l  be
d isp layed on  the  d isp lay 's  s ta tus  l ine .  The 3741 w i l l  no t
au tomat ica l l y  answer  a  te lephone ca l l  i f  the  mode ind ica tor
ind ica tes  RC or  RJ .  For  RC,  the  opera tor  can check  s ta tus
and mount  new d iske t tes .  For  RJ ,  the  opera tor  must
cor rec t  o r  bypass  the  er ro r  cond i t ion  in  o rder  to  cont inue
rece iv ing  da ta .

l f  the mode indicator rernains R (as i t  would in a l ine check,
remote abort,  or a length check occurred) .  the 3741 wil l
answer a telephone cal l  and wil l  receive the data beginning
at  the  same p lace  as  the  or ig ina l  ca l l .  However ,  on  ear ly
sh ipments  o f  the  3741 Mode l  2 ,  i f  communica t ions  mode
was selected with a data set record displayed, the operator
must reposit ion the disk to the original start ing posit ion.

Your 3741 can be f ield upgraded so that the operator does
not have to reposit ion the disk to the original start ing posi-

t ion. Contact your IBM representative for more informa-

t ion. l f  your 3741 has not been f ield upgraded and you

are performing unattended operations, i t  is recommended

that the communications mode be selected while the label

is displayed.

Notes:

1 .  SOH,  STX,  o r  DLE STX in  non- t ransparent  o r  DLE STX
(when no t  immedia te ly  p receded by  a  DLE)  in  t rans-

parent text wi l l  be recognized as contrc, l  characters and

wil l  be deleted from the text. Other BSiC products may

not orohibit  the transmission of these control characters

in text even though such characters are not supposed to

be in text.

2 .  The fo l low ing  charac ters  cannot  be  rec t : i ved  as  da ta  in

the  non- t ransparent  mode:  SOH,  STX,  ETX,  ETB,  EOT,

E N O .  D L E ,  N A K ,  l T B ,  a n d  I R S  ( o n l y  l o r  e x p a n d e d

communica t ions)  .

Wi th  the  expanded communica t ions  fea ture  in  rece ive  mode,

the  374 ' l  has  the  capab i l i t y  o f  rece iv ing  non- t ransparent

t ransmiss ion  b locks  conta in ing  up  to  512 by tes  o f  da ta  and

I RS characters. Each record must be separated by I RS char-

ac ters  i f  more  than one record  per  t ransmiss ion  b lock  is  to

be received. Records can be spanned betvreen two trans-

miss ion  b locks .  Transmiss ion  b lock  lengths  must  be  grea ter

than the  length  o f  each record ,  except  fo r  the  las t  t rans-

miss ion  b lock  o f  the  da ta  se t .  One record  per  t ransmiss ion

b lock  in  e i ther  t ransparent  o r  non- t ransparent  tex t  can  a lso

be rece ived w i th  the  expanded communic i l t ions  fea ture '

When the  t ransmiss ion  b lock  length  equa l r ;  the  record

length ,  no  IRS charac ter  i s  requ i red .  The f  i r s t  lRS,  ETX.

or  ETB (DLE ETB or  DLE ETX in  t ransp i l ren t  tex t )  o f  the

f  i rs t  t ransmiss ion  b lock  de termines  the  re t ;o rd  length  fo r

records  in  tha t  da ta  se t .  An  I  RS charac ter  p reced ing  the

ETX or  ETB charac ter  i s  mandatorv  on  a l l  mu l t ip le  record

t ransmiss ion  b locks  except  the  las t  b lock .

For  the  rece ive  por t ion ,  up  to  512 by tes  per  b lock  can be

rece ived.  Each record  w i th in  the  da ta  se t  be ing  rece ived

must  be  the  same length .  Records  must  be  separa ted  by

IRS charac ters  i f  more  than one record  p t l r  t ransmiss ion

block is to be received. Records can be spanned between

two t ransmiss ion  b locks .  Transmiss ion  b lock  lengths  must

be  grea ter  than the  length  o f  each record ,  except  fo r  the

las t  t ransmiss ion  b lock  o f  the  da ta  se t .

The rece ive  opera t ion  can a lso  rece ive  on t t  record  per  t rans-

miss ion  b lock  in  e i ther  t ransparent  o r  non- t ransparent  tex t .

When the  t ransmiss ion  b lock  length  equa ls  the  record  length ,

no  IRS charac ter  i s  requ i red .

The f i rs t  lRS,  ETX,  o r  ETB (DLE ETB or  DLE ETX in  t rans-

parent text) character of the f irst transmir;sion block deter-

mines the record length for records in that data set. IRS

prior to ETX or ETB is mandatory for al l  mult iple record

blocks except the last block.
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Receive Mode Example

Figure 38 i l lustrates an example of receive mode. In this
example, one data set wil l be received. To prepare for
receiving data. the operator inserts the diskette and selects
receive mode. The 3741 is then ready to receive oata.

Disk  Capac i ty

1898 Records

19 Data  Set  Labe ls
Track 00, sectors 0g 26_>#

Transmit/Receive Mode (B)

The t ransmit / receive mode of  operat ion is  used to t ransmit
data and receive data wi thout  operator  in tervent ion.  Af ter
loading the d isk(s) ,  an operator  can p lace the 3741 in a
t ransmit / receive mode by pressing FUNCT SEL upper,
COMM, and B.  A B wi l l  then be d isplayed on the d isplay,s
status l ine to indicate the t ransmit / receive mode.

Labe l  Address 00s?8

D,elete
{0,[tfr{}

74001

74001l

7S2S

Labe l  S ta tus

B e g i n n i n g  o f  E x t e n t  ( B O E )

E n d  o f  D a t a  ( E O D )

E n d  o f  E x t e n t  ( E O E )

*These 
extents wii l  be modif ied to appropriate addresses by the communications program (the addresses generated

wi l l  depend on  the  amount  o f  da ta  rece ived fo r  the  da ta  se t ) .

- - - - - - - B E F O R E  R  E C E I V I N G  D A T A - - - . - -

Disk  Capac i ty
1898 Records

19 Data  Set  Labe ls
Track 00, Sectors 08-26-+

Labe l  Address 00008 BOCI0S nffi26i
Labe l  S ta tus H D R l ,Feleted:,

{nsnr}
0elpt .
{DB.ntJ

B e g i n n i n g  o f  E x t e n t  ( B O E ) 01001 74001 ?*uCIt,,,
i,it **
?ffiorE n d  o f  D a t a  ( E O D ) 50024* * 7,'ts01

E n d  o f  E x t e n t  ( E O E ) 50023* * 7ffi26 73036.
**Note 

the modif ied extent addresses.

- - - - -_AFTE R  R  ECEIV I  NG DATA-

Figure 38. Recaive Mode Example
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The 3741 can then be  connected  to  the  te leohone l ine
through a  modem.  When the  connect ion  has  been maoe,

data  w i l l  be  t ransmi t ted  beg inn ing  w i th  the  f i rs t  d isk  unr i l
a l l  index  pos i t ions  o f  d isk  one have been in te r rogated  fo r
p o s s i b l e  t r a n s m i s s i o n .  O n l y  v a l i d  ( H D R 1 )  d a t a  s e t  l a b e l s

can be  t ransmi t ted .  Va l id  (HDR i  )  da ta  se t  labe ls  w i th  a
B (bypass)  in  pos i t ion  41  are  no t  t ransmi t ted .  Data  se t
labe ls  tha t  a re  de le ted  or  inva l id  a re  no t  t ransmi t ted .  A
C  i n  t h e  m u l t i v o l u m e  i n d i c a t o r  w i l l  a l l o w  t r a n s m i t t i n g
the  cont inuat ion  o f  the  da ta  se t  on  d isk  two.  A  BT is
ind ica ted  in  the  mode ind ica tor  pos i t ion  on  the  d isp lay 's
s ta tus  l ine  ind ica t ing  a  cc ,mple ted  t ransmiss ion .  The
t ransmi t / rece ive  mode then swi tches  to  rece ive .  Data  is
rece ived in to  the  f i rs t  da ta  se t  whose labe l  qua l i f ies  fo r
rece iv ing  da ta .  For  d isk  1 ,  a  labe l  qua l i f  ies  fo r  rece iv ing

d a t a  i f  i t  i s  a  v a l i d  H D R l  l a b e l ,  h a s  a  B  i n  t h e  b y p a s s  f i e l d ,
and is  a f te r  the  las t  t ransmi t ted  da ta  se t .  For  d isk  2 ,  a
l a b e l  q u a l i f i e s  f o r  r e c e i v i n g  d a t a  i f  i t  i s  a  v a l i d  H D R l  l a b e l
o r  a  HDRl  labe l  w i th  a  [ ]  in  the  bypass  f ie ld .

For  the  f i rs t  da ta  se t  to  be  rece ived,  the  beg inn ing  o f  ex ten t
of the data set 's label is sr-. t  to one more than the end of
ex ten t  o f  the  las t  da ta  se t  t ransmi t ted  un less  the  las t  EOE
address  is  equa l  to  73026.

To t ransmi t  d isk  1  and rece ive  on  d isk  2 ,  se t  EOE o f  the
las t  da ta  se t  t ransmi t ted  on  d isk  1  to  73026.

The BOE of the f irst dater set label on disk 2 is set to
01001 i f  t ransmiss ion  enr ls  on  d isk  1 .

Data  can be  rece ived and recorded on  the  d isks  in  the  same
or  subsequent  te lephone ca l l .  (See F igure  39  fo r  a  summary
of  ex ten ts  genera ted  dur ing  the  rece ive  por t ion  o f  the
t ransmi t / rece ive  mode. )

When the  3741 has  rece ived a l l  o f  the  da ta  t ransmi t ted  to

i t ,  i t  w i l l  d isp lay  BC to  ind ica te  a  comple tec l  t ransmiss ion
and recept ron  o f  da ta .

l f  a  d isk  e r ro r  o r  a  t ransparency  er ro r  has  occur red  dur ing
the  t ransmiss ion  por t ion  o f  th is  mode,  the ' .3 - /41  w i l l  ind ica te

a  B l  in  the  mode ind ica tor  pos i t ion  o f  the  c l i sp lay 's  s ta tus
l i n e .  l f  a  d i s k  e r r o r  o r  a  d i s k  f u l l  c o n d i t i o n  o c c u r s  d u r i n g
the  rece ive  por t ion  o f  th is  mode o{  opera t ion ,  a  BJ  is  in -

d ica ted  in  the  mode ind ica tor  pos i t ion  o f  the  d isp lay 's

s ta tus  l ine .  The opera tor  inus t  in te rvene to  cor rec t  o r  by-
pass  the  er ro r  cond i t ion .

l f  the  mode ind ica tor  remains  B (as  i t  wou| l  i f  a  l ine  check ,

remote  abor t ,  o r  message abor ted  er ro r  occr r r red) ,  the  3741

wi l l  answer  a  phone ca l l  and w i l l  t ransmi t  the  da ta  beg inn ing

at  the  same p lace  as  the  or ig ina l  ca l l .  However ,  on  ear ly

sh ipments  o f  the  3741 Mode l  2 ,  i f  communica t ions  mode

was se lec ted  w i th  a  da ta  se t  record  d isp layed,  the  opera tor
must  repos i t ion  the  d isk  to  the  or ig ina l  s ta r t ing  pos i t ion .

Your  3741 can be  f ie ld  upgraded so  tha t  the  opera tor  does
not  have to  repos i t ion  the  d isk  to  the  or ig i ra l  s ta r t ing  pos i -

t ion .  Contac t  your  IBM representa t ive  fo r  rnore  in fo rma-

t ion .  l f  your  3741 has  no t  been f ie ld  upgraded and you

are  per fo rming  unat tended opera t io r rs ,  i t  i s  recommended

that  the  communica t ions  mode be se lec ted  wh i le  the  labe i

i s  d isp layed.  l f  the  mode ind ica tor  remains  BT (as  i t  wou ld

i f  a  l ine  check ,  remote  abor t ,  o r  wrong length  check  oc-

c u r r e d ) ,  t h e  3 7 4 1  w i l l a n s w e r  a  t e l e p h o n e  c a l l  a n d  w i l l  r e -

ce ive  the  da ta  beg inn ing  a t  the  rece ive  mod( )  s ta r t  po in t .

The rece iv ing  o f  da ta  can occur  on  the  sam0 or  subsequent

te lephone ca l l .  The rece iv ing  o f  da ta  can take  p lace  on  the

same te lephone ca l l  on ly  when the  374 i  i s  n  communrca-

t ion  w i th  a  CPU.

BOE EOD EOE

Succeed ing  da ta  se ts  on

f i rs t  o r  second d isk

Previous EOD BOE +  number  o f
records received

E O D  1  ( i f  r r u l l  d a t a

s e t ,  E O D )

F i rs t  da ta  se t  fo l low ing  a

t ransmi t ted  da ta  se t  on
f i rs t  o r  second d isk .

Prev ious  EOE +  1 BOE +  number  o f
records received

E O D  -  1  ( i f  n u l l  d a t a

s e t .  E O D )

First received data set on
second disk if the transmit
ended on d isk 1.

0 1 0 0 1 BOE +  number  o f
records received

E O D  1  ( i f  n u l l  d a t a

s e t .  E O D )

Figure 39. Generated Extents while in Receive Portion of the Transmit/Receive Mode
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In  the  expanded communica t ions  fea ture  rece ive  por t ion
of  the  t ransmi t / rece ive  mode,  the  3741 has  the  capab i l i t y
o f  rece iv ing  non- t ransparent  t ransmiss ion  b locks  conta in ing
up to  512 da ta  by tes .  Each record  must  be  the  same length
wi th in  each da ta  se t .  Records  must  be  separa ted  by  IRS
charac ters  i f  more  than one record  per  t ransmiss ion  b lock
is to be received. Records can be spanned between two
t ransmiss ion  b locks .  Transmiss ion  b lock  lengths  must  be
greater than the length of each record, except for the last
t ransmiss ion  b lock  o f  the  da ta  se t .  One record  per  t rans_
miss ion  b lock  in  e i ther  t ransparent  o r  non_t ransparent  tex t
can a lso  be  rece ived w i th  the  expanded communica t ions
fea ture .  When the  t ransmiss ion  b lock  length  equa ls  the
record  length ,  no  IRS charac ter  i s  requ i red .  The f  i r s t
l R S ,  E T X  o r  E T B  ( D L E  E T X  o r  D L E  E T B  i n  t r a n s p a r e n r
tex t )  o f  the  f  i r s t  t ransmiss ion  b lock  de termines  the  record
length  fo r  records  in  tha t  da ta  se t .  An  I  RS characrer  p re-
ced ing  the  ETX or  ETB charac ter  i s  mandatory  on  a l l
mu l t ip le  record  t ransmiss ion  b locks  except  the  las t  b lock .

Expanded Communications Transmit/Receive Mode (K)

The expanded communica t ions  fea ture  t ransmi t / rece ive
mode (K)  i s  s im i la r  to  the  t ransmi t / rece ive  mode (B)  except
tha t  mu l t ip le  records  are  t ransmi t ted  in  each t ransmiss ion
b lock .  Each t ransmiss ion  b lock  can conta in  up  to  5 .1  2
by tes  o f  da ta .  When the  expanded communica t ions  fea ture
t ransmi t / rece ive  mode is  se lec ted ,  a  K  is  d isp layed in  the
s ta tus  l ine .  For  the  t ransmi t  por t ion ,  the  las t  charac ter  o f
each record  in  the  bu f fe r  i s  fo l lowed by  an  IRS ( in te r -
record separator) character which defines the end of that
record .  Records  are  read f rom d isk  in to  the  512-by te
buf fe r  un t i l  a  comple te  record  and I  RS charac ter  cannot
be  conta ined in  the  bu f fe r .  Thus ,  records  are  no t  spanned
between t ransmiss ion  b locks .

The I  RS and I  FS ( in te r f ie ld  separa tor )  charac ters  cannor
be sent  as  da ta  in  the  K mode o f  opera t ion .  l f  tnese or  any
other  da ta  l ink  cont ro l  charac ters  a re  read f rom d isk  a  t rans-
parency  er ro r  w i l l  resu l t .  The IRS or  IFS charac ter  can be
t ransmi t ted  in  T ,  B ,  P ,  o r  D mode.

The operator identi f icat ion card data is transmitted as a
separa te  b lock  w i thout  a  fo l low ing  IRS charac ter .  The
format of this block is described in the IBM 3740 gTAM/

TCAM Programmer's Guide, GC21 -5071.

Transmit-Transparent/Receive Mode (D)

The t ransmi t - t ransparent / rece ive  mode o f  opera t ion  is
used to  t ransmi t  da ta  in  the  t ransparent  mode and rece ive
data  w i thout  opera tor  in te rvent ion .

Af te r  load ing  the  d isk (s ) ,  an  opera tor  can p lace  the  3741
in  a  t ransmi t - t ransparent / rece ive  mode by  press ing  FUNCT
S E L  u p p e r ,  C O M M ,  a n d  D .  A  D  w i l l  t h e n  b e  d i s p l a y e d  o n
the  d isp lay 's  s ta tus  l ine  to  ind ica te  the  t ransmi t - t ransparent /
receive mode.

Th is  mode o f  opera t ion  is  iden t ica l  to  the  t ransr r r i t / rece ive
mode w i th  the  except ion  tha t  da ta  i s  t ransmi t tec l  in  the
t ransparent  mode.  DT,  D l ,  DJ ,  and DC have mean ings
cor respond ing  to  8T,  B l ,  BJ  and BC in  the  t ransrn i t / rece ive
mode.

Writ ing of Received Data Over Previously Transnnitted Data

I t  i s  poss ib le  on  the  3741 Mode l  2  o r  4  in  t ransmi t / rece ive
mode to transmit data, and then receive data and write the
data over the same space on the disk. Before using the fol-
low ing  techn ique,  be  sure  tha t  there  is  no  requ i rement  to
keep the data that was transmitted to another location.

S ince  the  techn ique used fo r  t ransmi t / rece ive  mode is  to
s ta r t  wr i t ing  rece ived da ta  in  the  nex t  ava i lab le  sec tor  pas t
the  EOE o f  the  las t  da ta  se t  t ransmi t ted ,  i t  i s  poss ib le  to
wr i te  rece ived da ta  over  a  por t ion  o f  the  d isk  f rom wh ich
data  was prev ious ly  t ransmi t ted .  Th is  can be  done by
t ransmi t t ing  as  the  las t  da ta  se t  a  nu l l  (empty)  da ta  se t
w i th  the  BOE,  EOD,  and EOE se t  to  the  des i red  address
where  you want  the  rece ived da ta  to  be  wr i t ten  on  the  d isk .

On a 3741 Model 2 or 4 with two disk drives. the preceding
procedure can be used to transmit one ful l  disk of data
and then rece ive  1897 records  on  d isk  1  and 1898 records

on d isk  2 .  D isk  1  can conta in  on ly  1897 records  s ince  re -
ce ived records  are  wr i t ten  to  d isk  s ta r t ing  a t  EOE+1.  Thus
i f  EOE is  01001,  rece ived records  are  wr i t ten  to  d isk  s ta r t -
i n g  a t  0 1 0 0 2 .
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Transmit/Receive Mode Examples

Figure 40 shows the transmitting of one data set (the data
set identif ied by the data set label at 00008) and then the
receiv ing of  one data set  on the same disket te.  (The
received data wil l be placed into the data set starting at
EOE + t address for the data set defined bv the data set

This  da ta  se t

t ransm i t ted .

i s

Disk  Capac i ty
' |  
898 Records

label  at  00008.)  In  th is  example,  the operator  inser ts  the
disket te and selects the t ransmit / receive communicat ions
mode.

Note:  To receive data on d isk 1,  the data set  label  fo l low-
ing the last transmitted data set must have a B (bypass)
in posi t ion 41 in  order  to receive data.

When the  t ransmi t / rece ive  mode swi tches  to  rece ive ,
da ta  w i l l  be  rece ived s ta r t inq  a t  EOE + 1  ac ld ress  o f
the  orev ious  da ta  se t .

0002s

"These extents wil l be modified to appropriate addresses by the communications program (the addressies generated
wi l l  depend on the amount  of  data received) .

- - - - - B E F O R E  R E C E I V I  N G  D A T A - - - * -

B e g i n n i n g  o f  E x t e n t  ( B O E )

H D R  1
w i th
by pass

E n d  o f  D a t a  ( E O D )

E n d  o f  E x t e n t  ( E O E )

Disk  Capac i ty
1898 Records

* *  -a .T r

Htrfi.illffi,Hffiffiffi
____-AFTER R  ECEIV ING DATA_-___

Figure 40. Transmit/Roceive Mode Example

Beginning of  Extent  (BOE)

End o f  Data  (EOD)

End of  Extent  (EOE)

**Note 
the modified extent addresses.
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Figure 41 i l lust rates the status of  a d isk on a s ingle d isk
drive 3741 Model 2 or 4 before teleprocessing is init iated.
In this example. two key-entry data sets are to be trans-
mitted to the remote processing unit and two additional
data sets are to be received from the processing unit. Disk
labels 00011 and 00012 have been set up (via bypass status)
to be used for receiving these data sets.

Disk  Capac i tv' ' -
1898 Records

19 Labels,  Track 00
Sectors 08.+ 26

Key Ent ry  Programs (w i l l  no t  be  t ransmi t ted)
Key Ent ry  Job #  1  i  These two da ta  se ts
Key Ent ry  Jo t t  #2  f  w i l l  be  t ransmi t ted .

H

LU

uJ

Labe l  Address 00008 00009 00010 m011 00013 m013
Labe l  S ta tus H D R  1

wi th
oypass

HDR 1 HDR 1 IIBfrl
r\{ith
rhvpEos

I,IDRl
yirh
nvpas$

Deleted
fDDRI }

Beginn ing  o f  Ex ten t  (BOE) 0 1 0 0 1 0300 1 18001 01oCI1 0ro0i 74001

E n d  o f  D a t a  ( E O D ) 01020 1 4017 30008 01001 01CICIr 74001

E n d  o f  E x t e n t  ( E O E ) 01026 1 6026 32026 730ts ?s?6 7302S
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Figure 41. BSC Transmit/Receive Example (Bofore Teleprocersing lnitiated)



Figure  42  i l l us t ra tes  the  s ta tus  o f  the  d isk  a f te r  the  t ransmi t /
receive mode teleprocessing function was compieted. Note
tha t  key  en t ry  p rograms ( fo r  example)  may be  s to red  on
the disk without being affected by teleprocessing.

Key

Key

Kev+

Entry Programs
Entry Job # 1
Entry Job #2

uJ

tLJ

€

Lu

These two data sets
were received.

I

I!

UJ

d

o y
P I

D isk  Capac i ty

1898 Records

L!

co

ut

1 9  L a b e l s ,  T r a c k  0 0

Sectors  0B-+  26 ,L-J_

o
ul

Labe l  Address 00008 00009 00010 0001 1 00012 00013

L a b e l  S t a t u s H D R l
wr th
by pass

HDR 1 HDR 1 H D R  1
wi th
by pa ss

H D R  1
wi th
oypass

:hg{etcd
thn,nil

B e g i n n i n g  o f  E x t e n t  ( B O E ) 0 1 0 0 1 0300 1 1 8001 3300i 46013 74001

E n d  o f  D a t a  ( E O D ) 0 1 0 2 0 14017 30008 4601 3 63025 ?{oo1

E n d  o f  E x t e n t  ( E O E ) 0 1 0 2 6 I 6026 32026 46012 63024 7tr36

Figure 42. BSC Transmit/Receive Example (After Teleprooessing Completedl
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Inqu i ry  Mode ( l )

Inqu i ry  mode can be  se lec ted  f rom read index  mode when
on a  va l id  da ta  se t  labe l  o r  f rom update  mode wnen on  a
val id data set record. The record length for the data set
must  be  128.  A f te r  inqu i ry  mode is  se lec ted ,  the  mooe
ind ica tor  on  the  d isp lay  shows an " l ' ,  i f  the  opera tor  iden-
t i f i ca t ion  card  reader  i s  no t  ins ta l led .  The d isp lay  showns
" lB"  i f  the  opera tor  iden t i f i ca t ion  card  reader  i s  ins ta l led .
The d isp lay  por t ion  o f  the  d isp lay  is  b lank .  A f te r  se lec t ing
inqu i ry  mode,  the  opera tor  can key  an  inqu i ry  record  o f
up  to  128 charac ters .  l f  the  opera tor  se lec ted  inqu i ry  mode
f rom read index  mode,  the  opera tor  keys  the  en t i re  inqu i ry
message. l f  the operator selected inquiry mode from up-
date mode, the operator may choose to record backspace
or  record  advance to  a  p rev ious  inqu i ry  message and mod-
ify that message to create a new inquiry message.

A l l  da ta  shown on the  d isp lay  (up  to  the  las t  non-b lank)  i s
transmitted to the processing unit when the operator pressed
FUNCT SEL upper  and S.  l f  inqu i ry  mode as  se lec ted  f rom
read index  mode,  the  inqu i ry  record  is  wr i t ten  a t  the  BOE
address of the data set. l f  inquiry mode was selected from
update mode, the inquiry message is writ ten at the EOD
address of the data set.

Responses  to  the  inqu i ry  record  are  wr i t ten  on  d is l<  s ta r t ing

a t  the  address  fo l low ing  the  t ransmi t ted  inqu i ry  message.
Af te r  a l l  responses  are  rece ived,  the  f i rs t  response rece ived

is  d isp layed to  the  opera tor .  The opera tor  may rec ;ord  ad- .

vance or  record  backspace to  d isp lay  any  record  in  the  da ta

set .  A l l  records  (bo th  inqu i ry  and response)  a re  wr i t ten  on

d isk  w i th  a  record  length  o f  128.  and are  padded vv i th

b lanks ,  i f  necessary .

A f te r  rece iv ing  the  responses  to  an  inqu i ry  record ,  the  opera-
to r  can  then send another  inqu l ry  record  i f  requ i red .  The
inqu i ry  message wou ld  be  wr i t ten  to  d isk  a t  the  d isk  address
fo l low ing  the  las t  rece ived response record .  FUNCT SEL
upper  and I  w i l l  b lank  the  d isp lay  screen.

The EOD address  is  updated  a f te r  rece iv ing  a l l  responses  to
the  inqu i ry  message ( lC  mode) .  The EOE is  updated  to
E O D - 1 .

Notes:

i .  l f  an  er ro r  occurs  wh i le  t ry ing  to  t ransmi t  an  inqu i ry
message,  the  EOD is  no t  updated ,  except  when l ine
check and data set not ready (errors C and I respectively)
occur.

2 .  l t  an  er ro r  occurs  wh i le  rece iv ing  responses ,  the  EOD is
always updated, except when disk errors or wrclng length
check  (W)  er ro rs  occur .
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Funct ion Mode

Transmit :
Non-t ransparent  Data
Transparent Data
Record Length
Block Length
Records Per Block.
Selected Records
Selected Fie lds
From Two Disks
Mul t ip le Data Sets

DR

N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

N/A

Yes
No
< 1 2 8
< 1 2 8

I

No

N o

Yes

Yes

Yes
< 1 2 8
< 1 2 8

1
No

N o

Yes

Yes

Yes
No
< 1 2 8
< 1 2 8

1
No
No
Yes
Yes

Yes
< 1 2 8
< 1 2 8

1
No
No
Yes
Yes

YesYesYes

> 1 >1

<128 <128 =128*
< 5 1 2 * *  < 5 1 2 * *  < i  2 g

Yes Yes
Yes Yes
Yes Yes
Yes

N o

N o

Yes

Receive:
Non-transparent Data
Transparent Data
Record Length
Block Length Excluding

IRS Characters
Records Per Block
Selected Fie lds
On Two Disks
Mul t ip le Data Sets

Yes
Yes

< 1 2 8

<51  2 *
> 1
Yes
Yes
Yes

Yes
Yes
Yes
Yes

Yes
Yes
< 1 2 8

< 5 1 2 "
> 1
Yes
Yes
Yes

Yes
Yes
Yes
Yes

Yes
Yes
< 1 2 8

< 5 1 2 .
>1
Yes
Yes
Yes

Yes
Yes
Yes
Yes

N/A
N/A
N/A

N/A N/A
NiA N/A
N/A N/A

Yes Yes
Yes Yes
<128 =128*

< 5 1  2  < 5 1 2
>4 >1
Yes N/A
Yes N/A
Yes N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
NiA
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
NIA
N/A

NiA
N/A
NiA
N/A

Yes
Yes
Yes
Yes

NiA
N/A
N/A
N/A

Pr in t  A f te r  Rece ive :
No Format  Cont ro l
Data Steam Format

Manua l  Format  Se lecr
Record  Format  Se lecr

N/A = Not  appl icable
"Records wr i t ten to d isk are a lways 128 characters.  ( l f  less than 128 characters are received,  the record is  padded wi th
blanks.  )

**Systems 
wi thout  the EBSCA feature can only t ransmit  and receive b lock lengths up to 12g characters.

Figure 43. Binary Synchronous Communications Summary

Binary Synchronous Communications Summary

Figure 43 summarizes the funct ional  capabi l i t ies of  b inary synchronous communicat ions for  the 3741 Models 2 and 4.
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OPERATING PROCEDURES

Figure 44 provides a general  operator  procedure overvtew
for  communicat ions except  for  inqui ry .  F igure 45 pro-
v ides a general  operator  procedure overv iew for  inqui ry
mode.

Figure 46 i l lust rates the status indicators d isp laryed on the
CRT display status l ine dur ing BSCA operat ion.

Sta rt
I

Load programs into buffers B, 9, and A if
requi red.  Programs are used wi th pr in t
unat tended.  t ransmit  se lected f  ie lds or
records, and receive and insert selected
f ie lds operat ions.  Also,  ensure that  un-
used buffers are cleared of control oro-
grams.  I

T
Load D iske t te (s )

Pos i t ion  to  f i rs t  da t?  se t  labe l

Key lock  fea ture  ins ta l led?

I D

Figure 44 (Part 1 of 5).
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YES
I

Turn keylock on

l s  remote  lD  be ing  used?

Key in remote
r

Press FUNCT

General Ogrerator Procedure Overview

NO
I

I nsu re  t he
cursor  is
in  posi t ion
one

S E L  uo

Print unattended to be selected?

YES
I

contro l  program

Automat ica l l y

Remote lD Feature insta l led?

YES
T

pper  and COMM



a
v

a
Pr in t  unat tended to  be  se lec ted?

YES
I
T

Turn on AUTO REC ADV swi tch
I
I

Press  FUNCT SEL upper ,  PRINT
TO EOD I

T
T

For 371 5 and 371 7,  set  AUTO
DUP/SKIP to on for  double spacing,
OFF for  s ingle spacing.

t
F o r  3 7 1 7 ,  s e t  P R O G  N U M  S H I F T
to ALL CHARS i f  you do not  want
the unpr intable character  error
pos ted ,  o r  t o  NUMBERS ONLy  i f
you want  the unpr intable character
error posted.

NO

I
Unat tended ACL
program execution
(Mode l  4  on ly )

to be selected?

I
Press E

Switched or nonswitched?
l r
l l

Swi tched Nonswi tched

N O

I
Press REC ADV

t
Procedure  comple te

I
Procedure  comple te

I

Opera tor  lD  fea ture  Tns ta l led?

NO

I
Procedure complete

Figure 44 lPart 2 ol 51. General Oprator procedure Overview

Y E S
t
T

Opera to r  lD  f ea tu re  t o  be  used?

YES

I
Inser t  Card

T
Procedure  comple te

Select  Mode
(T,  P,  B,  D,  R
J , K )  I
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l-
N O

lf  d ia l ing,  press M (wai t  for  C mode before pressing the M key)
IBM 3872 or  IBM 1200 bps?ntegrated Modem?5

I
YES
I

NO

I
Select mode (see Note
(T ,  P ,  B ,  D,  R,  J ,  K)

YES
I
I
I

Answer  phone when i t  r ings
and ra ise  exc lus ion  key

Press DV

N O

I
R E C  A

Operator  tO t .ut l ru to be used?

' )J

YES

YES

I
I  nsert card

Note l: l f WT PSN
ready.

Figure 44 (Part 3 of Sl.

1200 bps Integrated Modem, except for Auto Answer, do not select mode unti l

General Operator Procodure Overview

the remote ternrinal is

Manua l  answer?

Was R mode selected?

Opera tor  lD  fea ture  ins ta l led?



YES

I
Husn auto  answer
button on modem

I
Procedure

Y E S
I

IBM 3872 or  IBM 12Q0 bps in tegrated modem?

tBM 3872 IBM 1200 bps in tegrated modem

Dia l  o r  answer?
comple te

Manua l  answer  o i  d ia l?

D i a l
I

I
Push ta lk
button on
mooem,
then d ia l

T
When remote
is ready,
answer tone
w i l l  b e  o n .

I
Push da ta
button on
modem

,,.o.10,,..
comple te

Manua l  answer

I
Push ta lk
but ton on
modem and
wai t  for'u" 

l
Answer  phone
when i t  r ings

I
When remote
is ready,
push da ta
button on
modem

,,.o10,,"
comple te

I
lProcedure
r:omplete

Dia l

I
Raise
exclus ion
key,  then
d ia l

I
When remote
is ready,
answer tone
l 5  Q n .

I
Hang up hand
set (See Note 2)

p,J.ou,..
complete

Answer

I
Manual  answer or  auto answer?

I

-
Manual ,Auto

I
Hang up hand
set (See Note 2)

I
Procedure
complete

Note 2:  Do not  hang up unt i l  s tatus is  d isp layed on l ine 6 of  the CRT display (see Figure 47) .

Figure 44 (Part 4 of 51. General Operator procedure Overview
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?
Dia l  o r  Answer

I

D i a l"i' onil.'
_ l  ISet TALK DATA Manual  Answer_or  Auto Answer

sw i t ch  t o  TALK,
then  d ia l .

I
when remote  is  ready ,
ra ise  da ta  key  and 

'  
Se t  TALK DATA

s e t  T A L K  D A T A  s w i t c h  t o  T A L K ,  a n d
swi tch  to  DATA wa i t  fo r  ca l l

T Il r
_  t  Ans-wer  phone wnenDo not  hang up
hand se t  

' t  
. t inn :  .  

When readY,

AUTO
/y'ofe: TALK DATA
switch must be set
to DATA

T
Proced u re
complete

ra ise data key and
TALK DATA swi tch
tO DATAProcedure 
-  

icomprete 
I

Do  no t  hang  up
hand set

I
I
I

Procedu re
complete

Figure 44. (Part 5 of 5l General Operator procedure Overview
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I
I
T

Turn  key lock  on  i f  ins ta l led

I

Sta rt
I
I

Load diskette(s)

I
Pos i t ion  on  da ta  se t  labe l  o r
search  to  da ta  record .  (Record

length  fo r  da ta  se t  must  be  128. )

Press  FUNCT SEL  uppe r  and  COMM

I
Press I

I
feat u re

NO

I
Press  REC ADV

ls a previous record to be used or
inqui ry  message?
I

NO
I

Operator keys inquiry
message (FUNCT SEL
upper and I  b lanks any
previous data being
displayed)

modi f ied  fo r  t l r i s

I
I

YES
t
I

Operator presses REC ADV or- REC
BKSP to get to desired record and
modi f  ies  record  to  fo rm new inqu i ry

Press FUNCT SEL lower and
R E T U R N  T O  I N D E X  .
Inqui ry  nrode is  terminated.

I
I

Procedure complete

t card

Key

i n s t a l l e d ?

Y E S

T
I  nsr

Press FUNCT SEL upper and S to send
inqui ry  message.  I
Wait for responsel When all records are
received,  lC is  d isp layed on status l ine
and the first record received is displayed.
Another inquiry ' i .rrug, to be sent?

Operator  lD

Operator  lD

Figure 45. Inquiry Operator Procadure Overview
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BSCA Modes

Communicat ions
Transmit
Transm it-Transparent
Receive
Transm i t lReceive
Transm i t -Transparent /  Rece ive

Expanded Communicat ions Transmit

Expanded Commun icat ions Transmit /Receive

Pos.
37

Pos.
38

c
T
P
R
B
D

J

K

I

Status Indicators

Pos.39

-

P
P
P

T
T

T

T

T

TI n q u  i r y

Pr in t Unat tended

Mode

Transmiss ion Complete
Transmiss ion Inco
Reception Complete
Recept ion  Incomple te

Card  Reader  lD  Dec is ion  Requ i r

Note: During BSC operations, l ine 6 of the CRT displays diagnostic information that is used by
the Customer Engineer during trouble calls. See 8SC CE Status Line for more information.

Figure 46. Status Indicators on Status Line of CRT Display during BSCA Operations
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D T R RTS CTS C R C
Count

NAK
Count

2-second

timeout
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L I N E  T E R M I N A T I O N  A N D  E R R O R  C O N D I T I O N S

The fo l low ing  sec t ions  descr rbe  i ine  te rmina t ion  o f  a  ca l l .
BSCA er ro r  cond i t ions  and ind ica tors ,  and BSCA d isk
er ro rs  tha t  can  occur  dur ing  te leprocess ing ,  and what  the
d isk  address  and the  record  d isp layed mean when a  te le -
processing error occurs. The section, Error Recovery
Procedures, provides information on how the operator can
res tar t  the  communica t ic lns  mode when an  er ro r  s tops  the
tele processi ng.

Termination of the Data Call

On swi tched l ines .  a  da ta  ca l l  i s  te rmina ted  when a  d iscon-
nec t  sequence is  rece ived,  when a  d isconnect  t imeout  occurs ,
o r  when RESET is  p ressed.  Press ing  RESET takes  the  3741
out  o f  a  communica t ions  mode o f  opera t ion .  The end o f
da ta  and end o f  ex ten t  a re  updated  (see F igure  37  or  39)
under  the  fo l low ing  cond i t ions :

.  i f  a  d isconnect  sequence is  rece ived and e i ther :

1 .  The mode is  R,  RC,  BT,  BC,  DT,  DC,  KC,  o r  KT.

2 .  The mode is  RJ ,  BJ ,  KJ ,  o r  DJ ;  and a  d isk  fu l l
e r ro r  has  occur red .

.  l f  a  d isconnect  t imeout  has  occur red  and e i ther :

1 .  The mode is  R,  RC,  BT,  BC,  DT,  DC,  KC,  o r  KT.

2.  The mode is  RJ,  BJ,  KJ,  or  DJ;  and a d isk fu l l
error has occurred.

l f  the mode is  T,  P,  R,  B,  D,  J ,  KT,  BT,  or  DT,  the d isk is
posi t ioned at  the or ig inal  posi t ion before t ransmiss ion or
recept ion took p lace,  and the modem is  condi t ioned to
automat ica l ly  answer a te lephone cal l  i f  i t  is  in  an auto
answer mode.  l f  the mode is  TT.  T l .  PT,  Pl ,  RC, RJ,  Bl ,
BJ,  BC, Dl ,  DJ,  DC. JT,  J l ,  KC, Kl ,  or  KJ,  the modem is
not  condi t ioned to answer a te lephone cal l .

I nquiry Mode Termination

The operator  can terminate inqui ry  mode by pressing FUNCT
SEL lower and RETURN TO INDEX, thus causing the data
set  label  in  posi t ion 00008 to be d isplayed.

BSCA Error Conditions and Indications

Characters in  parentheses indicate what  is  d isp layed in the
error  ind icator  posi t ion of  the d isplay 's  s tatus l ine.

Transparency Check (T)

Th is  e r ro r  cond i t ion  occurs  when the  3741 is  in  a  t ransmr t
(J ,  T )  o r  a  t ransmi t / rece ive ,  (8 ,  K)  mode.  and one o f  the
fo l low ing  charac ters  i s  read f ron i  d isk :  SYN,  EOT,  DLE,
NAK,  ENO,  ETB,  ETX,  iTB,  STX,  o r  SOH.  The 3741
sends ENO in  p lace  o f  the  da ta  l ink  cont ro l  r :haracrer ,
and then fo l lows the  response w i th  an  EOT.  Th is  e r ro r
a lso  occurs  when the  3741 w i th  expanded c r>mmunica t ions
is  in  the  J  o r  K  mode,  and an  IRS or  IFS cher rac ter  i s  read
f rom d isk .  The 3741 sends  ENQ in  r : lace  o f  the  da ta  l ink
cont ro l  charac ter ,  and then fo l lows the  response w i th  an
EOT.

Line Check (C)

A l ine  check  occurs  when seven rece ive  t im€outs  o r  15  l ine
b id  t imeouts  on  a  swi tch  ne twork  have occur red  dur ing  the
t ransmi t t ing  or  rece iv ing  o f  da ta .  l f  the  374 1  is  on
swi tched l ines .  i t  d isconnects  f rom the  l ine .  l t  the  te rmina l
i s  on  nonswi tched l ines ,  i t  goes  in to  a  cont ro l  rnode,  mon i -
t o r i n g  t h e  l i n e  f o r  l i n e  b i d s .

Remote Abort (R )

A  remote  abor t  occurs  when an  EOT or  a  d isconnect

sequence is  rece ived as  a  response to  a  da ta  l . ransmiss ion

b lock ,  o r  fo l low inq  a  response sent  a f te r  rece iv ing  a  da ta
t ransmiss ion  b lock  tha t  d id  no t  end w i th  E l "X .

On nonswi tched or  sw i tched l ines ,  an  EOT 0auses  the
3741 to  go  in to  cont ro l  mode,  mon i to r ing  f , r r  l i ne  b ids .
On swi tched l ines ,  a  d isconnect  sequence or  a  d isconnect
t imeout  causes  the  3741 to  d isconnect  f rom the  te leohone
l i n e .

Message Aborted (Q)

A message abor ted  cond i t ion  occurs  a f te r  four  consecut ive
negatlve responses have been received as resl)onses to the

same data  t ransmiss ion  b lock .  The 3741 sends  an  EOT
fo l low ing  the  four th  negat ive  response.

Received Line Bid {V)

When the  3741 rece ives  a  l ine  b id  wh i le  in  o r re  o f  the  fo l low-
ing  po in t - to -po in t  communica t ions  modes;  FC,  

- fT ,  
PT,  BC,

D C ,  J T ,  K C ,  R J ,  B J ,  T l ,  B l ,  D l ,  P l ,  J J ,  K J .  o r  K l ,  t h e  3 7 4 1
responds w i th  a  negat ive  response (NAK)  and g ives  a  rece ived
l i n e  b i d  i n d i c a t i o n .
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Irl/rong-Length Check (W)

Whenever  the  3741 has  rece ivec i  the  f i rs t  da ta  b lock  o f  a
data  se t  w i th  zero  charac ters  o r  w i th  more  than 12g char -
ac ters .  o r  has  rece ived succeed ing  da ta  b locks  o f  d i f fe ren t
length  w i th in  the  same data  se t ,  o r  when communtca t tons
mode is  se lec ted  f  rom update  mode and rece ive  da ta  length
is  no t  equa l  to  the  record  lengt l r  spec i f ied  in  the  oa ta  se t
labe l ,  the  te rmina l  ind ica tes  a  wrong- length  check  and
t ransmi ts  a r r  EOT as  a  response to  the  da ta  b lock .

Th is  e r ro r  a lso  occurs  when the  number  o f  characrers  re -
ce ived does  no t  equa l  the  number  o f  g rea ter  than ( ) )  s ign
charac ters  in  the  rece ive  da ta  and inser t  cons tanrs  p rogram
or  when a  cont inued da ta  se t  on  d isk  2  has  a  d i f fe ren t  re_
cord  length  than the  da ta  se t  on  d isk  1 .

Negative Bid Response (X)

Whenever  the  3741 rece ives  a  negat ive  response or  d iscon-
nec t  sequence as  a  response to  a  t ransmi t ted  l ine  b id ,  the
termina l  ind ica tes  a  negat ive  b id  response.

BSCA Disk  Er rors

l f  any  o f  the  fo l low ing  d isk  e r ro rs  occur  when the  3741 is
t ransmi t t ing  or  rece iv ing  da ta ,  i t  w i l l  abor t  by  t ransmi t t ing
a n  E O T :

. Reacl

.  W r i t e

.  Length

o Seek

a No record  found

BSCA Setup Error (H)

Th is  e r ro r  cond i t ion  resu l ts  when the  communica t ions
mode is  se lec ted  and one o f  the  fo l low ing  cond i t ions  ex is t :

The te rmina l  lD  fea ture  is  ins ta l lec l  and the  cursor  rs
pos i t ioned pas t  co lumn 16 o f  the  cur ren t  record  bu f f  e r .

The key lock  is  locked.

BOE address  o f  the  f i rs t  da ta  se t  to  be  rece ived is  q rearer
than 73026.

Communica t ions  mode se lec ted  f  rom update  mode and
the  cur ren t  d isk  address  is  g rea ter  than 73026.

Rece ive  mode is  se lec ted  f rom update  mode and the
record  length  o f  the  rece ive  da ta  and inser t  cons tan ts
program does no t  match  the  record  length  o f  the  cur ren t
data set.

Transmi t  mode (T ,  P ,  J ,  o r  l )  i s  se lec ted  a f te r  the  pr in t
unat tended func t ion  has  been se lec ted .

Unat tended pr in t  f  unc t ion  se lec ted  and the  AIJTO REC
A D V  s w i t c h  i s  n o r  s e t  t o  O N .

o  Inqu i ry  mode is  se lec ted  and the  record  length  o f  the
cur ren t  da ta  se t  i s  no t  equa l  to  128.

.  Se lec ted  inqu i ry  mode f rom update  mode and the  EOD
address is greater than 73026.

o  Se lec ted  bo th  unat tended ACL program execut ion  and
unat tended pr in t .

BSCA Disk(s) Full (D)

Th is  e r ro r  resu l ts  f  rom one o f  the  fo l low ing  cond i t ions :

.  Whenever  a l l  ava i lab le  record  pos i t ions  have be ,en  record-
ed  in to .  On ear ly  sh ipments  o f  the  3741 Moder l  2 ,  th is
w i l l  occur  when rece iv ing  f rom another  te rmina l  and the
last received record is recorded in 73O26 even though
there rnaV be no more records to be received. Your 3741
can be  f ie ld  upgraded so  tha t  th is  e r ro r  does  no t  occ l r r
when the  las t  record  rece ived is  recorded in  73026.  Con-
tac t  your  IBM representa t ive  f  o r  more  in fo rmat ion .

.  Whenever  no  va l id  da ta  se t  labe ls  ex is t  to  rece i ' /e  in to .

o  Whenever  the  las t  da ta  se t  o f  the  t ransmiss ion  ts  t rans-
mi t ted  and a  cont inued da ta  se t  i s  ind ica ted .

.  Whenever ,  in  inqu i ry  mode,  the  las t  rece ived response is
wr i t ten  in  loca t ion  73Q26 o f  d isk  one,  o r  i f  the  rece ived
responses being writ ten overf low onto disk tvvo.

Data Set (Modern) Not ReadV (l)

Whenever the 3741 detects that the data set ready' status
has  been los t  a f te r  in i t ia l l y  hav ing  ready  s ta tus ,  the  te rmina l
ind ica tes  a  da ta  se t  no t  readv  er ro r .

Operator ln itiated Term ination ( S)

Whenever the reset key is used to terminate a BSCIA opera-
t ion ,  an  S is  d isp layed temporar i l y  wh i le  the  3741 is  t rans-
mi t t ing  a  s ta tus  message.

a

a
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ESCA Received Data glock (tJ)

This error  resul ts  when a remote stat ion sends a data b lock
where an acknowledgement is  requi red and the 3741 is  in  a
t ransmit  mode.

Write Protect Error (G)

This error  occurs when the f i rs t  label  of  e i ther  d isk,  that  is
made available for a receive operation, is write protected.
On early shipments of the 3741, the write protect error
conditions were not detected during communications. your
3741 can be field upgraded so that th. .rro,. condition can
be-detected. Contact your IBM representative for more
information.

Unattended print Setup Error (B)

This error  occurs when using the 3713 unat tended pr int
function and the first data set received is on disk 2. The
teleprocessing is complete and the 3741r is in print (p)
mode when the error  ind icator  is  d isp layed.

y'y'ofe.' Sector 7 of disk 1 is displayed with the error indi-
cator.

Multiple Network Audible Alarm

This alarm beeps when the host processing unit is attempting
to transmit data to a 3741 , which is not set up in a Com-
munication (Receive) Mode. lf the 3741 is to recetve data,
it should be set up in Receive Mode.

Track and Sector tndicators

The t rack  and sec tor  number  ind ica tor  on  the  d isp lav ,s
s ta tus  l ine  has  the  fo l low ing  mean ings :

Modes. Indicates Address position of:

T, B, P, D, J, K Next record after the last acknow_
ledged record transmitted.

TT, PT, JT 00026 or, if the last data ser was
continued, the last record trans_
mitted from disk l. Always
00026 on disk 2.

Next record after the last acknow-
ledged record received.

R, BT, DT. KT

R. BT, DT. KT Label of the last data set received.
with remote abort
error condition

RJ, BJ, DJ, KJ
wi th d isk fu l l
error

Label of the last t lata set received
if the remote terrninal is a 3741 or
a 3747 .

Label of the last data set received
or next valid label if the remote
ievice is a processing unit.R,  BT,  DT,  KT

with wrong-length Record in which the error occurred.
check or  T l ,  RJ,
B I ,  8J ,  P I ,  D I ,  DJ ,
K I ,  KJ ,  J I

RC, BC, DC Next  avai lable val id  label  i f  remote
device is a 37 41 or 37 47 .

Label of last data r;et received or
next valid label if remote device
is a processing unirt.

Next record after the address where
the inquiry message was written to
disk.  The data l iners on the d isplay
are b lank.

Next record after the address where
the inquiry message was written to
disk.  The data l ines on the d isplay
are blank and the appropriate error
is  d isp layed.

Next record after the address where
the inquiry messag€, was written to
disk.  

'The 
data l ines show the f i rs t

received response to an inquiry
message.

I T

t c
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Status Message Format

A s ta tus  message is  sent  to  the  remote  s ta t ion  a f te r  the  374 1
has  responded negat ive ly  to  a  remote  s ta t ion 's  l ine  b i t  reques t .
o r  responded negat ive ly  to  a  mul t ipo in t  se lec t ,  o r  a f te r  the
3741 has  premature ly  te rmina ted  a  t ransmiss ion  or  recept ion
o f  a  m e s s a g e .  I n  t r a n s m i t  m o d e  ( " f ,  P ,  B ,  J ,  K ,  l ,  o r  D ) ,  t h i s
occurs  when a  t ransparency  check ,  d isk  e r ro r ,  l i ne  check ,
r e c e i v e d  d a t a  b l o c k  e r r o r ,  d i s k  f u l l e r r o r ,  d i s k  a c c e s s i b i l i t y ,
incor rec t  da ta  se t  labe l ,  o r  message abor ted  (a f te r  t ransmi t -
t i n g  a  b l o c k  i o u r  t i m e s )  c o n d i t i o n  h a s  b e e n  e n c o u n t e r e d .  I n
rece ive  mode (R,  BT,  KT,  lT ,  o r  DT)  th is  occurs  wnen a
w r o n g  l e n g t h  c h e c k ,  d i s k ( s )  f u l l ,  l i n e  c h e c k ,  d i s k  a c c e s s i b i l i t v .
wr i te  p ro tec t ,  o r  d isk  e r ro r  cond i t ion  is  encountered .  A ls< , r ,
a  s ta tus  message is  sent  when RESET is  used to  abor t  the
t ransmiss ion  or  recept ion  o f  da ta .  The 3741 w i l l  a t tempt  to
send s ta tus  on  a  po in t - to -po in t  ne twork .  On a  mul t ipo in t
ne twork ,  the  cont ro l  s ta t ion  must  po l l  fo r  the  s rarus  messaqe.

The s ta tus  message is  sent  w i th  the  fo l low ing  l ine  cont ro l
f o r m a t :

D i s p l a y e d  E r r o r  I n d i c a t o r

Cha racter

.  C lear  to  send (CTS)

o  Number  o f  incor rec t  CRC's  in  rece ive  mode

.  Number  o f  NAK's  sent  in  t ra | rsmi t  mode

o Number  o f  two-second t imeouts

o  Number  o f  th ree 'second t imeouts

F igure  47  shows the  fo rmat  o f  the  BSC CE s ta tus  l ine .

F o r  t h e  D T R ,  D S R ,  R T S ,  a n d  C T S  p o s i t i o n s ,  e i t h r 3 r  a  z e r o
( 0 )  ,  i n d i c a t i n g  t h e  c o n d i t i o n  i s  n o t  p r e s e n t ,  o r  a  o n e  ( 1 ) ,

i n d i c a t i n g  t h e  c o n d i t i o n  i s  p r e s e n t ,  i s  d i s p l a y e d .

The four  counters ,  CRC,  NAK,  2 -second t imeout ,  and 3-
second t imeout ,  a re  th ree  pos i t ion  counters  tha t ; r re  inc re-
mented each t ime the  cond i t ion  occurs .

Error Recovery Procedures

There  are  severa l  d i f fe ren t  types  o f  e r ro rs  tha t  can  occur :

1 .  Er ro rs  fo r  wh ich  there  is  no  er ro r  ind ica t ion  to  the
opera tor  and f  rom wh ich  the  3741 can au tomat ica l l y
recover .  An examole  is  when a  read er ro r  occurs  and
the  3741 re t r ies  the  read and the  opera t ion  is  success

fu l .  (The 3741 re t r ies  read er ro rs  1  1  t imes be fore

d isp lay ing  an  er ro r  to  the  opera tor . )

2 .  Er ro rs  fo r  wh ich  there  is  an  er ro r  ind ica t ion  to  the

opera tor  (bu t  no  opera tor  in te rvent ion  is  re rqu i red)

and er ro rs  f  rom wh ich  the  374 ' l  can  au tomat ica l l y

recover .  (Th is  type  o f  au tomat ic  e r ro r  recovery  i s

on ly  ava i lab le  on  swi tched ne tworks . )  An example

o f  th is  type  o f  e r ro r  i s  the  remote  abor t  e r ro r .  When

th is  type  o f  e r ro r  occurs ,  the  3741 w i l l  ansvyer  a  te le -
phone ca l l  and e i ther  t ransmi t  o r  rece ive  da ta  beg in -

n ing  a t  the  same p lace  as  the  or ig ina l  ca l l .  l {owever ,

i f  the  t ransmi t / rece ive  mode was se lec ted ,  and the

er ror  cond i t ion  occur red  dur ing  the  rece ive  mode,

the  3741 w i l l  answer  a  te lephone ca l l  and r r - ' ce ive  the

data  beg inn ing  a t  the  rece ive  mode s ta r t  po in t .

3 .  Er ro rs  tha t  occur  when us ing  the  3713 unat tended

or in t  func t ion  wh i le  the  f i rs t  da ta  se t  rece ived is  on

d isk  2 .  The fo l low ing  sec t ion  exp la ins  the  opera tor

er ro r  recovery  p rocedures .
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Note :  On mul t ipo in t  ne tworks ,  an  add i t iona l  e r ro r  ind ica tor

charac ter ,  a  s lash  ( / )  can  be  sent  w i th  a  s ta tus  message.  Th is

er ro r  ind ica tor  charac ter  i s  sen t  when the  3741 is  se lec ted

but  i s  no t  ready .  However ,  the  s lash  ( / )  i s  no t  d isp layed on

the  s ta tus  l ine  as  are  the  o ther  e r ro r  ind ica tor  charac ters .

BSC CE Status Line

The BSC CE s ta tus  l ine ,  p r imar i l y  fo r  use  by  cus tomer  eng in -
eers ,  appears  whenever  a  communica t ions  mode is  se lec ted .
The BSC CE s ta tus  l ine  is  on  l ine  6  o f  the  d isp lay .  The in -
fo rmat ion  d isp layed ind ica tes  the  fo l low ing  cond i t ions :

o  Data  te rmina l  137411 ready  (DTR)

o Data  se t  (modem)  readv  (DSR)

o Request  to  send (RTS)
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When this error occurs, the teleprocessing is complete, but
the data set is not printed. To print the data set, the opera.
tor must perform the following:

a.  Place the d isk in  the f i rs t  d isk dr ive.
b. Record advance (if necessary) to the data set label

for the data set you want to print.
c .  Turn the AUTO REC ADV swi tch on.
d .  P ress  FUNCT SEL  uppe r  and  pR tNT  TO EOD.

4. Errors for which there is an error indication to the
operator and the 3741 cannot perform automatic
recovery (unrecoverable communicat ion errors) .
The fo l lowing sect ions provide in format ion on
operator error recovery procedures for unrecoverable
communicat ions errors ( those errors that  the 3741
cannot  automat ica l ly  per form error  recovery) .

Af ter  an unrecoverable communicat ions error  (operator
intervent ion requi red)  has occurred,  the 3741 Models 2
and 4 have the abi r i ty  to  restar t  the communicat ions mode
under operator control. The operator can restart the com_
municat ions operat ion f  rom:

o The beginning of  the communicat ions operat ton.

.  The beginning of  a dara set .

o Any point  wi th in a data set .

When an unrecoverab le  communica t ions  er ro r  occurs  tne
operator can examine records in the data set to determine
the  record  loca t ion  a t  the  t ime o f  the  er ro r .  Then,  th rough
mutuat  agreement  w i th  the  fa r  end loca t ion  (e i ther  th rough
ear l ie r  agreed upon procedures ,  o r  by  d i rec t  vorce  contac t )
the  communica t ions  can be  res tar ted  f ro rn  the  beg inn ing  o f
the  communica t ions  opera t ion ,  f rom the  beg inn ing  o f  the
data  se t ,  o r  f  rom any  po in t  w i th in  the  da ta  se t ,  depend ing
on the  l im i ta t ions  o f  the  dev ice  a t  the  fa r  end loca t ion .

For  example .  i f  rece iv ing  when an  unrecoverab le  communi_
cat tons  er ro r  occurs ,  the  da ta  se t  labe l  o f  the  las t  da ta  se t
be ing  rece ived is  d isp layed on  the  CRT d isp lay .  The oper_
ator  cou ld  use  the  search  EOD opera t ion  to  de termine the
las t  record  rece ived be fore  the  er ro r  occur red .  When the
record  is  d isp layed,  the  opera tor  can in fo rm the  t rans-
mi t t ing  loca t ion  ( th rough ta lk  mode)  o f  the  las t  record
recerved and beg in  the  communica t ion  f rom any  des i red
poIn t .

l f  t ransmi t t ing  da ta  when an  unrecoverabr '  communrca t ion
error occurs, the record address after the last acknowledged
t ransmi t ted  record  is  d isp layed on  the  CRl t  d isp tay .  The
operator can inform the receiving location of the record
not  t ransmi t ted  and beg in  t ransmi t t ing  f rom any  des i red
por  n t .

See Track and Sector lndicators in this chapter for infor-
mat ion  on  the  exac t  cond i t ion  d isp layed when an  er ro r
occu rs.
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Communicat ions Throughput

Figures  48  and 49  show typ ica l  th roughput  ra tes  fo r  the  o  No re t ransmiss ions .
3741 Mode ls  2  and 4  w i th  and w i thout  the  expanded com-
munica t ions  fea ture  or  w i th  the  expanded communica t ions /  o  Propagat ion  de lay  and process ing  un i t  de lay  arg  neg l ig ib le .
mu l t ipo in t  fea ture ,  respec t ive ly .  The f  igures  show th rough-
put  ra tes  in  te rms o f  the  number  o f  records  per  minu te  o  Speedof  remote  dev ice  is  equa l  to  o r  fas te r  than the
processed as  a  func t ion  o f  record  s ize ,  l ine  fac i l i t y ,  and 3141.
modem speed.  The ra tes  l i s ted  are  fo r  in fo rmat ion  on lv .

o  For  two-wi re  l ines ,  the  1200,  2000 and 2400 bps  modems
The assumpt ions  made in  de termin ing  the  th roughput  ra tes  have 200,  175,  and 180 mi l l i second c lear ' to -send de iays ,

are :  respec t ive lv .

.  Se tup  and l ine  in i t ia l i za t ion  sequences  are  no t  inc luded o  For  four -w i re  l ines ,  the  1200 and 2400 bps  modems have
in  de termin ing  the  th roughput  ra tes .  25  and 85  rn i l l i seconds c lear - to -send de lays ,  respec t ive ly .

o  Non- t ransparent  da ta  i s  t ransmi t ted  or  rece iveo.

o  D i s k  s e q u e n c e  i s  0 1 .

a  No de le tec l  records  or  d isk  e r ro rs  a re  encountered .

o For f  igure 48 a t ransmit  se lected records pt"ogram was
not  used.

In F igures 48 and 49,  the use of  System/3 LCA has the
equivalent  throughput  of  the 2400 hps four-wire l ine.

Characters

Per Record

Records /Minu te

;;-G 1200  bps

Nonswitched* Sw itched * * Switched Nonlwitched* Switched"

Transmi t Receive Transmi t  o r

Receive

Transmi t  o t

Receive

Transmit Receive Transmi t  o r

Receive

20
40
60
80

1 0 0
120
128

345
260
204
1 6 0
t J 5
' 1  15
1 1 0

x 7 5
175
t / 3

1 1 5
1 1 5
1 1 5
1 0 0

1 1 0
1 0 0
90
80
7 5
70
65

1 0 5
90
80
10
65
OU

55

18f l
1 3 0
1 0 0
80
65
55
55

110
i 1 5

R 6

1 q

65
55

85
70
60
55
45
40
40

*  F u l l  d u p l e x  f a c i l i t y  o r  f o u r  w i r e  s w i t c h e d  n e t w o r k
**  Two w i re  swi tched or  nonswi tched ha l f -dup lex  fac i l i t y

Figure 4g. cornmunication Throughput Rates for the 3741 Models 2 and 4 without th€ Expanded Communications Features

Records  Per  Minu te

Characters

Per Record

Records

Per Block

2400 bps 2000 bps 1200 bps

Nonswitched" Sw itched * * switched Nonswitched* Switched**

Transmit Receive Transmit Receive
'Transmit

Receive Transm it Receive Transmit Receive

20
40
bU

80
1 0 0
120
128

24
1 2
8
6
5
4

3 1 0
3 1 0
264
1 9 9
1 6 0
I J J

123

1 6 0
1 6 0
l o J

1 6 0
1 6 0
I J J

' t 23

299
3 1 0
z z +

t o Y

137
1 1 ' )

1 0 0

1 5 1
154
t o J

1 6 0

1 1 3
1 0 0

3 2 l

287
192
145
1 1 1
91
87

157
1 6 6
l o J

145
1 1 7
97
87

J Z I

200
134
'101

8 1
67
oz

1 6 3
tc)o
134
1 0 1
8 1
67
o z

3 2 l

182
1 2 2
92
14
o l

56

157
t o o

1 2 2
92
1 A

6 1
56

*  Fu l l  dup lex  fac i l i t y  o r  four -w i re  sw i tched ne twork
**  l r lonswi tched ha l f -dup lex  fac i l i t y  o r  two-w i re  swi tched

Figure 49, Communications Throughput Rates with Expanded Communications Features
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I B M  3 7 1 3  P R I N T E R

The  IBM 37  13  P r i n te r  (F igu re  50 )  i s  ava i l ab le  as  a  f ea tu re
at tachment  on the 3741.  l t  enables the 3741 to prepare
hard copy f  rom disk of f  l ine.

The 371 IJ  has these character is t ics:

A max imum pr in t  ra te  o f  40  charac ters  IJer  second.

A max imum pr in t  l ine  o f  132 charac ters .

Note :  Ear ly  sh ipments  o f  the  IBM 3713 Pr in te r  have a
l ine  length  o I  128 charac ters ,  no t  132.  l f  your  3713 does
not  have the  132 charac ter  l ine  length ,  i t  can  be  f ie ld
upgrarJed.  Contac t  your  IBM representa t ive  fo r  more
in f  o r rna t ion .

Three d i f fe ren t  p in  feed p la tens ,  w i th  p in - to -p in  w id ths
o I 1 2 - 1 1 2  i n c h e s  ( 3 1 7 . 5  m m ) ,  1 3 - 1 1 8  i n c h e s  ( 3 3 3 . 3 7 b
m m ) ,  o r  1 3 - 7 1 8  i n c h e s  ( 3 5 2 . 4 2 5  m m ) .

A car r iage re tu rn  speed o f  12  inches  (304.8  mm) per

secon(1.

A paper  advance speed o f  125 mi l l i seconds per  advance.
Advance may be  one or  two l ines ,  depend ing  on  the
set t in rJ  o f  the  l ine- feed se lec t  lever .

The car r iage re tu rn  func t ion  is  over lapped w i th  the
ver t i ca l  sk ip  func t ion .

The pr in t  head t raverses  across  the  pr in t  l ine  a t  4  inches
(101.6  mm) per  second (40  CPS)  independent  o f  p r in t
conten t .  (The ra te  i s  the  same whether  p r in t ing  or  no t . )

F o r m s  w i t h  a  m a x i m u m  t h i c k n e s s  o f  0 . 0 1 8  i n c h  ( 0 . 4 6  m m )
(6-par t  fo rms)  may be  used.  bu t  fo r  op t imum feed ing  and
s tack i r rg .  IBM recomnrends us ing  no  more  than th ree
parts.

Unat tended pr in t  opera t ions  under  the  cont ro l  o f  the
expanded communications feature (Chapter 10.
Com ntu nicat ions\ .

chapter  11.  tBM 3713,  tBM 3715,  and tBM 3717 pr in ters

Figure 50.  I  BM 371 3 Pr inter

IBM 3713 Adjustable Margins Feature

An adlustable margins feature permi ts  the ur ;e of  11 addi-
t ional  p laten widths ranging f rom 5- i  l4  to 11-1 l2 inches
(133 .35  to292 .1  mrn )  p in - to -p in .  By  manu ,a l l y  repos i t i on -
ing margin stops and interchanging p latens,  a var iety  of
pr in ter  forms can be used as requi red by your  appl icat ions.

IBM 3713 Forms Stand Feature

This feature permi ts  s tack ing of  cont inuous forms on a stand
above f loor  level .

;$
s,

The fo l lo r ru ing  fea tures  are  ava i lab le  w i th  the  37  13  pr in te r :

Ad jus tab le  marg ins .

Forms s tand.
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IBM 3715 PRINTER o Spaces are inser ted for  characters not  represented on the
3741 kevboard.  l f  the 3741 PROG NUM SH lF:T swi tch

The IBM 3715 Pr inter  is  avai lable as a feature at tachment  on is  in  the ALL CHAR posi t ion,  no error  is  ind icated.  l f
the 3741.  l t  enables the 3741 to prepare hard copy f rom the swi tch is  in  the NUMBERS ONLY posi t ion,  the
disk.  The 3715 is  avai lable in  two models.  The Model  1 pr in ts  pr in ter  s tops and an error  is  ind icated on the CRT dis-
at  a maximum rate of  40 characters per  second and the Model  p lay.  The operator  can press RESET or  REC ADV to
2 pr ints  at  a maximum rate of  80 characters per  second.  cont inue pr int ing,  or  RESET twice to d iscont inue the

pflnter mode.
The 371 5 has these character is t ics:

o Pr int ing of  constant  data stored in  program buf fers.
r  Bi -d i rect ional  pr in t ing ( le f t  to  r ight  and then r ight  to

lef t ) .  The 3715 b i -d i rect ional  pr in t ing operates as fo l lows.  o Program chain ing.

The pr int  head moves f rom the le f t  margin.  Af ter  the .  Page number ing and page heading capabi l i ty .
l ine is  pr in ted.  the pr int  head cont inues far  enough to the
r ight  to  enable the pr int ing of  the next  l ine f rom r ight  to  o Stapledforms or  cont inuous card stock cannot  be used.
l e f t .  The nex t  l ine  is  then pr in ted  and the  pr in t  head re -
tu rns  to  the  le f t  marg in  aga in .

o  Programmable  ed i t ing  capab i l i t y .

.  Au tomat ic  cont inuat ion  o f  p r in t ing  f rom d isk  1  to  d isk
2  when a  da ta  se t  on  d isk  1  i s  con t inued on  d isk  2  ( i f  the  L  =
3741 has  the  second d isk  fea ture) . ( P T x  R L )  +  ( L F  x  N L )  +  0 . 1 5

o A l lows unat tendeo p ,  , r t  opera t ions  under  the  cont ro l  PT =  Charac ter  p r in t  t ime
of the expanded communications feature lChapter 10,
Communications\.

o A maximum pr int  l ine of  132 characters.

The fo l low ing  fo rmula  shows how to  de termine nomina l
th roughput  fo r  most  3715 Pr in te r  app l i ca t ions .

L  =  l i n e s  p e r  m i n u t e

0 .025  fo r  3715  Mode l  I
0 .0125  f  o r  3715  Mode l  2

R L = Character  length of  pr in t  l ine

60

Note :  l f  132  charac ters  a re  fo rmat ted  fo r  fo rms less  than LF =  L ine  feed t ime (0 .030 seconds per  l ine)
132 charac ters  w ide ,  loss  o f  da ta  w i l l  occur  as  the  pr in t
head leaves  the  fo rm.  NL =  Number  o f  l ine  feeds  per  p r in t  l ine

o  Capab i l i t y  o f  us ing  ind iv idua l  o r  con t inuous  fo rms.  Max i -
mum number  o f  cop ies  is  s ix ,  bu t  fo r  op t imum feed ing  For  example ,  nomina l  speed fo r  a  3715 Mode l  2  p r in t ing

and s tack ing  IBM recommends a  max imum of  four  par ts  4O-charac ter  p r in t  l ines  and doub le  spac ing  is  de termined
per  fo rm.  as  fo l lows:

o Adjustable forms t ractor  that  a l lows the use of  var ious L = 60
= 84.5i  l ines per

(0 .0125 x  40)  +  (0 .030 x  2 )  +  0 .15  minu tewidth forms.  The forms can be f rom 3 to 14.S inches
(76.2 to 368.3 mm) wide for  ind iv idual  forms and f rom
3 to 15 inches (76.2 to 381 .0 mm) wide for  cont inuous
forms. In  some app l ica t ions ,  th roughput  may be  reduced by :

o  A  max imum pr in t  ra te  o f  40  charac ters  per  second on  the  o  Mul t ip le  d isk  reads  per  p r in t  l ine
Model 1 and a maximum print rate of 80 characters oer
second on  the  Mode l  2 .  o  Complex  ed i t ing  and re fo rmat t ing

o Pr in t  pos i t ion  spac ing  o f  10  charac ters  per  inch  o  Pr in t  l ine  length  o f  less  than 10  charac ters .
( 2 5 . 4  m m ) .

IBM 3715 Forms Stand Feature

o  Pr in t ing  w i th  o r  w i thout  fo rmat  cont ro l .
Th is  fea ture  permi ts  s tack ing  o f  con t inuous  fo rms on  a  s tand

o Use o f  bo th  3713 and 3717 pr in te r  p rograms.  above f loor  leve l '
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I B M  3 7 1 7  P R I N I T E R

The l ts lV  3717 Pr in te r  i s  ava i lab le  as  a  f  ea ture  a t tachrnent
on  the  3741.  l t  enab les  the  3741 to  p repare  hard  copy
f  r o m  d i s k .

T h c  3 7 1  7  h a s  t h e s c ' c h a r a c t e r i s t : c s :

o  Two charac ter  se ts  tha t  a re  in te rchangeab le .  The 64
chara ,c te r  se t  cons is ts  o f  the  charac ters  represented  on
the  keyboard .  The 48  charac ter  se t  cons is ts  o f  the

c h a r a , c t e r s  A  t h r o u g h  Z ,  0 t h r o u g h  9 ,  a n d . ' ,  +  $  
*  &

. t % # @ .

o  A  r n a x i m u m  p r i n t  r a t e  o f  u p  t o  1 5 5  l i n e s  p e r  r n i n u t e  w i t h  a

48 ch ;arac ter  se t ;  up  to  120 l ines  per  minu te  w i th  a  64
charac ter  se t .

o  A  m a . x i m u m  p r i n t  l i n e  o f  1 3 2  c h a r a c t e r s .

o  A  l ine  pr in t  t ime o f  0 .355 ser :o r rds  fo r  the  48  charac ter

se t ,  0 .466 secor r r i s  fo r  the  64  charac ter  se t .

o  A  pap,er  feed t ime o f  0 .036 seconds fo r  the  f i rs t  l i ne  anc i

0 . 0 1 4  s e c o r r d s  f o r  e a c h  a d d i t i o n a l  l i n e .  T h i s  i s  a  m u l t i p l e

l ine  advance ra te  o f  12  inches  (304.8  mm) per  second.

o  Pr in t ing  w i t t i  o r  w i thout  fo rmat  cont ro l .

r  Engraved charac ter  fon t .

o  Pr in t ing  w i th  ed i t ing  capab i l i t y .

.  Au tomat ic  cont inuat ion  o f  p r in t ing  f rom d isk  1  to  d isk

2  when a  da ta  se t  on  d isk  1  i s  con t inuec l  on  d isk  2  ( i f

the  3741 has  the  second d isk  fea ture) .

.  S ix  o ia r t  fo rms w i th  a  max imum th ickness  o f  0 .020 inch
(0 .51  mm) can be  used.  S tap led  fo rms or  cont inuous

card $tock forms cannot be used.

o  Unat tended pr in t  opera t ions  under  the  cont ro l  o f  the

expanded communication feature (Chapter 10, Communi-

cationsl.

o  Use o f  bo th  3713 and 3715 pr in te r  p rograms.

o  Pr in t ing  o f  cons tan t  da ta  s to red  in  p rogram buf fe rs .

o  Program cha in ing .

.  Page number ing  and page head ing  capab i l i t y .

The ,3717 is  a  o in  feed dev ice  fo r  use  w i th  cont inuous

forms.  The fo rm can be  f  rom 3-1  12  to  15  inches  (88 .9

to  3 t ]1  .0  mm) w ide .  The length  o f  the  fo rm f  rom fo ld

t o  f o l d  c a n  b e  3  t o  1 4  i n c h e s  1 7 6 . 2 t o  3 5 5 . 6  m m ) .

IBM 3717 Forms Stand Feature

Th ls  fea ture  per rn i ts  s tack ing  o f  con t inuous  fo rms on  a

s tand above f loor  leve l .  For  p roper  opera t ion  o f  the  3717

pr in te r ,  the  3717 fo rms s tand or  i t s  equ iva len t  must  be  used

and qrounded th rough the  ground ing  c l ips  o r r  the  3717.

F U N C T I O N S

Pr in te r  Modes

T t r e  3 7 1 3 , 3 7  1 5 ,  a n d  3 7  1 7  c a n  p r i n t  i n  f o u r d i f f e r e n t  m o d e s

( e a c l r  w i t h  o r  w r t h o u t  p r i n t e r  f o r m a t  c o n t r o l ) :

1 .  Pr in t  record  mode -  the  cur ren t  bu f fe r  da ta  i s  p r in ted .

T h e  k e y i n g  s e q u e n c e  F U N C T  S E L  u p p r e r  a n d  P R I N T

REC causes  the  d isp laved record  to  be  pr in ted .  The

3715 pr in ts  in  one d i rec t ion  when under  loca l  fo rmat

cont ro l .  A f te r  the  pr in t ing  is  comple t t : ,  the  3741

re turns  to  the  mode o f  opera t ion  pr io r  to  the  pr in t

record  opera t ion .

/Vofe. '  Deleted recoids are printed in print record mode'

2 .  Pr in t  da ta  se t  mode -  the  cur ren t  da ta  se t  i s  p r in ted '

T h e  k e y i n g  s e g u e n c e  F U N C T  S E L  u p p e r  a n d  P R I N T

TO EOD in i t ia tes  the  pr in t ing  o f  a  da t i l  se t .  l f

p r in t ing  is  in i t ia ted  f rom read index  mode,  the

record  a t  the  BOE address ,  fo l lowed by  a l l  succeed-

ing  records  up  to  the  EOD address  are  pr in ted .  l f

the  pr in t ing  is  in i t ia ted  f rom update  mode,  the

record  d isp layed and a l l  succeed ing  re<:ords  up  to  the

EOD address  are  pr in ted .  When the  EtJD address  is

encountered ,  p r in t ing  s tops  and the  3741 re tu rns  to

read index  mode w i th  the  labe l  fo r  ther  da ta  se t  d is -

p layed.  Pr in t ing  is  no t  ac t i ve  in  ver i f y  mode.  l f

p r in t  da ta  se t  i s  in i t ia ted  in  en ter  mod, - ' ,  no  pr in t ing

occurs  and the  374 ' t  re tu rns  to  read index  mode and

d isp lays  the  labe l  o t  the  da ta  se t .

The data set can be on more than one diskette (a

cont inued da ta  se t ) .  When a  3741 w i lh  a  37  13

Pr in te r  o r  a  s ing le  d r ive  3741 w i th  a  3715 or  3717

Printer reaches the last record in a corrt inued data set

fo r  the  cur ren t  d iske t te ,  a  J  ( incompler te  p r in t )  e r ro r

occurs. The operator resets the error (the 3741 auto'

mat ica l l y  re tu rns  to  the  index  t rack) ,  removes the

d iske t te ,  inser ts  the  nex t  d iske t te  in  the  sequence,

selects the proper data set label, and then presses

F U N C T  S E L  u p p e r ,  N U M  S H I F T ,  a n d  P R  I N T  T O

EOD to  cont inue the  pr in t ing  opera t i r )n .  Th is  p ro-

cess continues unti l  the last record of the mult i-

vo lume data  se t  i s  Pr in ted '
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3.

On the 3715 or  3717, i t  the second d isk feature is  in-
sta l led,  pr in t ing can automat ica l ly  cont inue f rom disk
1 to d isk 2.  However,  the fo l lowing condi t ions must
exist in order for the printer to automatically
cont inue:

o The data set on disk I must be a continued data
set.

o The f irst valid data set label on disk 2 must
identify the continued data set.

r The diskette must be inserted in drive 2 prior
to the init iation of printing.

When the 3715 or  3717 completes pr int ing the records
from disk 1.  and wi th the preceding condi t ions
present, the printer automatically switches to disk 2
and continues printing the data set.

When the printing of the data set from disk 2 is
complete, the incomplete print (J) error is displayed
if the data set is continued on another diskette or
diskettes. The operator can then perform the
procedure to continue the print data set operation.
(Drive 1 or drive 1 and drive 2 can be loaded with
diskettes if appropriate.) This process continues
until the last record of the multivolume data set is
printed.

rVote.' Deleted records are not printed in print data
set mode.

Print under search content mode - the records found
within the current data set under search on content
are printed.

The following keying sequence init iates the print
under search content operation:

o FUNCT SEL lower

o SEARCH CONTENT

r Search mask

o FUNCT SEL upper

o  PRINT  TO EOD

The operation starts with the currently displayed
record (or BOE record if printing operation is
selected from read index mode) and prints all
records that match the mask. When EOD is
reached, the 3741 returns to read index mode and
displays the label for the data set.

Notes:
1. Deleted records are not printed in print under search

content mode.
2. The R format control character is operational in

print under search content mode, except on 3713
pr inters wi th a maximum l ine length of  128
cha racters.

4. Print under search address mode - the record found
under search on address is printed.

The following keying sequence init iates the print
under search address operation:

o FUNCT SEL lower

o  SEARCH RECORD ADDRESS

o Record address

o  FUNCT SEL  uppe r

o  PRINT  TO EOD

This printing operation prints the record at the
specified address. When the operation is complete,
the 3741 is in update mode with the record printed
remain ing d isplayed.

Notes:
1. Deleted records are not printed in print under

search address mode.
2. The R format control character is operational in

print under search address mode, except on 3713
pr inters wi th a maximum l ine length of  128
characters.

Printer Formatting

The format of output on the printer can be controlled in
one of two ways:

1. Local format control-the location having the printer
can write printer format programs and load these
programs into the program level buffers of the 3741.

2. CPU format control-the transmitting station (usually
a central computer) can send printer control charac-
ters intermixed with data. The printer control
characters determine the format of the output.
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The choice of format control method depends on the user,s
requirements. Local format control would probably be
selected if:

e Control and f lexibil i ty of print formatting is desired at
local site.

o Processing unit output reprogramming can be avoided.

Processing unit format control would probably be selected if :

o Maximum teleprocessing eff iciency is important
(accompl ished by e l iminat ing unpr inted b lanks,  zeros,
etc. and by packing data into large transmission blocks).

o Maximum data storage on d isk(s)  is  desi red.

. Central control of printer formatting is desired.

Local Format Control

Under local formaf control, printer format instructions
reside in program buffers. The operator loads the printer
format programs into the program buffers the same as key
entry programs are loaded. *e Printer lnstruction Set
for information on writ ing printer format programs. Up
to nine printer format programs can be written and loaded
at one time. The printer format programs can be loaded
into program buffers I through 9.

Program buffer A contains the horizontal tab stop, vertical
skip stop, and printer format program sele,ction characters.
*e Printer Format Program Select, Horizontal Tab/Vertical
Skip Forms Control for a complete descrirrtion.

Figure 51 shows the data f low for local format control.

Printer I nstruction Set

The printer instruction set is a group of printer format
control characters that provide information for printing
records. A printer format program consistr; of printer
format control records and indicates the printing format
for a record. Printer format programs can be loaded into
program buffers 1 through 9. A printer folmat program
can be selected automatically or manually by the operaror.
For information on printer format selectiorr, see Figure 53.

Figure 52 l ists each printer format control character and its
meaning. The control characters are for the 37 1 3, the
3715.  and the 3717 unless otherwise indicated.

nr-----l

a,

Record is read into
current record buffer.

The control unit formats the
print l ine buffer using appro-
priate program buffer, program
buffer A, and data record.

Program Buffers
1 through 9

Figure 51. Drta Ftowfor Local Forrnet Control
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Cont ro l

Cha rac ter M e a n i n g

x A P r i n t  r l a t a  f i e l d :  L . o a r l s  t h e t  p r i n t  b u f f e r
t rom the  r t t i :o rc l  w i t l - r  i i r l  r ruml t r_ . r  o f  char -
a c t e r s  s p e c i f i e d  i t y  t h e  n u m b e r  p r e c e d i n g
l l t p  A  t o r m a l  c h a . , r r : 1 , ' r ,

P r i n t  d a t a  f  i e l c l  w i t h  s u p p r e s s i o r - r  o f  l e a d -
i n g  z e r o s :  L o a d s  t h c  1 t r  i n t  b u f f e r  f  r o m
t h e  r e c o r d  w i t h  t h e  n u m b e r  o f  c h a r a c t e r s
s p e c i f i e d  b y  t h e  n u m b e r  p r e c e d i n q  t h e  B
f o r m a t  c h a r a c t e r ,  b u t  l o a d s  b l a n k s  i n s t e a i l
o f  l e a d i n g  z e r o s .  B l a n k s  i n  t h e  i n p u t
bu f fe r  a re  t rea ted  as  s ign i f i can t  d ig i ts ,  no t
as  zeros ,  and there fore  w i l l  s top  zero  sup-
press  ion .

P r i n t  d a t a  f i e l c l  w i t h  s u b s t i t u t i o n  o t
a s t e r i s k s  f o r  l e a d i n q  z e r o s :  L o a d s  t h e
p r i n t  b u f f e r  f r o m  t h e  r e c o r d  w i t h  t h e
n u m b e r  o f  c h a r a c t e r s  s l t e c i f  i e d  b y  t h e
n u m b e r  p r e c e d i n g  t l r e  Z  t o r  r n d t  . j h a r a c t e r ,

b u t  l o a c l s  a s t e r i s k s  ( * )  i n s t e a c i  o f  l e a d i n g
ze r  os .

P r i n t  s i g n e d  d a t a  f i e l d s :  L o a d s  t h e  p r i n t
bu f fe r  f rom the  record  w i th  the  nurnber
o f  c h a r a c t e r s  s p e c i f i e d  b y  t h e  n u m b e r
preced inq  the  D fo r r -na t  charac ter ,  ancJ
f o l l o w s  t h a t  f  i e l d  v , , i t h  a  b l a n k  i {  t h e
las t  charac ter  f rom the  r  ecorc l  does  no t
h a v e  a  D  z o n e .  l f  t h e  l a s t  c h a r a c t e r  f r o m
the record  has  a  D zor re ,  loads  the  las t
c h a r a c t e r  w i t h  a n  F  z o n e  a n d  f o l l o w s  t h e
f  i e l d  w i t h  a  m i n u s  s i g n .

P r i n t s  b l a n k s :  L o a d s  t h e  p r i n t  b u f f e r
w i t h  t h e  n u n r b e r  o f  b l a n k s  s p c c i f  i e d  b y
t h e  n u m b e r  p r e c e d i n q  t h e  X  f o r m a t  c h a r -
ac t  e  r .

Sk ips  charac ters  f rom the  recorc l :  Sk ips
o v e r ,  w i t h  n o  a c t i o n ,  t h e  n u m b e r  o f  c h a r ,
ac te rs  rn  the  record  spec i f ied  by  the  num,
ber  p reced ing  the  Y fo rmat  charac ter .

Reverse  sk ip  charac ters  f rom the  record :
Sk ips  over ,  in  reverse  d i rec t ion  ( towards
p o s i t i o n  1 )  w i t h  n o  a c t i o n ,  t h e  n u m b e r
o f  charac ters  in  the  record  spec i f re<J  by
t h e  n u m b e r  p r e c e d i n g  t h e  F  f o r m a t  c h a r -
ac Ier .  (Note :  l t  i s  no t  permiss ib le  to
s k i p  b e y o n d  r e c o r d  b o u n d a r i e s . )

x B

x Z

x D

x X

X Y

X F

Cont ro l

Charac ter M e a n i n g

T a b .  L . c t a i l s  l h e  1 t r  i r r i  I ' L t f  1 r : r  i , i , i r f  i r l a n k . r ,
L r i l  i i l  l r r - l t  | lo t  tn r : lu ( l i r , rc l  the  ta i )  : ;1 i tp  pos i -
t r o n  i n c l i c a t e r l  i n  p r o r | a r n  l r L i f f r r r  A .  T h e
t t t l m l r " t  n t P C ' , ( i u r r l  t h '  I  u n n r r r r l  r . i 1 , 1 1 . 1 g r , "

d e t e r m i n e s  t h e  n u m b e r  o f  t a [ r s  t l - a t  a r e
t o  b e  e x e c r i t e c i .  F o r  e x a n r I r i e ,  r f  a  2  i s  r n
f r o n t  o f  t h i :  T ,  t h r :  l t r i n t e r  r v i l l  c x e c u t e  i r
l a l )  f | n c t l o n  { r o m  t h p  c u i l e n l  l ) o s { t t o n
to  t l re  i )os i t ion  in ' , l i ca tec l  f ry  thc  sccond
t a b  s t o p  c h a r a c t e r  e n c o u n t e r e d  i r r  l r r o
g r a m  b u f t e r  A .

C a r r  i a q l c  t  e t t i r n / l i n e  f r : r : r i .  P r  i n i s  t h e  c o n
t e n t s  o f  t l r e  p r i n t  b u f  f  e r  a r r r i  i h r : r r  p e r
f or..n s t  het n L; nrl t ,- .r  ct l  r : ;rr .  i  ;r t1rt r  r :  tLr rrr/ l  i  r t  c
tc . :c ls  as  s i recr f ie r l  l l y  thc  number  p recec l
i r r g  t h e  C  f  o r r n a t  r : h a r a c t e r  .  T h i s  : h a r a c
t e l  m u s t  t r e  u s e c l  a T  t h e  e n ( l  o f  o v e r r y  l i r i r r t
l i n i t

V e r t i c a l  s k i p :  V e r t i c a l l y  s p a c e s  u n t i l  i t
reaches  the  sk ip  s top  in  p rograr r  l tu f  fe r
A tha t  matches  the  number  p reced ing
the  S fo rmat  charac ter  in  the  cur ren t  p ro-
gram.  Cont inuous  ver t i ca l  spac in r ;  resu l ts
i f  the  sk ip  s top  is  no t  found in  p r r rg rarn  A.
A  1 S  w i l l  a l s o  s t o p  i n  p o s i t i o n  0 0 1  o f
program A.

Read nex t  record :  The R fo rmat  charac-
te r  i s  used when more  than one record  is
to  be  fo rmat ted  w i th  one progrant  bu f fe r .
The remain ing  un format ted  charac ters  o f
the  prev ious  record  are  bypassed \^ / i th  no
ac t ion .  l f  the  R charac ter  i s  used when a  %
s ign  is  in  p rogram buf fe r  A ,  the  f  i r s t
charac ter  o f  the  new record  is  con lpared
wi th  the  cur ren t  p rogram number .  l f
they  are  the  same,  f  o rmat  cout ro l  con-
t i n u e s  w i t h  t h e  c u r r e n t  p r o g r a m .  l f
they  are  d i f fe ren t ,  fo rmat  cont ro l  i s  t rans-
fe r red  to  001 o f  the  program buf fe r  ind i -
cated by the f irst character of the new
recorcl.

T e r m i n a t e s  p r i n t e r  p r o g r a m :  T h i s  p r i n t e r

fo rmat  cont ro l  charac ter  rnus t  be  used a t
the  end o f  every  p r in te r  p rogram.  l t  reads
t h e  n e x t  r e c o r d ,  t e r m i n a t e s  t h e  f o r m a t t i n g
a n d  r e t u r n s  t h e  f o r m a t  c o n t r o l  t o  p o s i t i o n

001 o f  the  cur ren t  p rograrn  leve l .

Norc :  fhe  x  represents  a  var iab le  va lue  tha t  i s  the  mul t ip le  o f  the  cont ro l  charac ter  to  be  executed .  l f  a  cont ro l  charac ter  i s
preceded by  a  b lank ,  0 ,  o r  another  cont ro l  charac ter .  the  mul t ip le  i s  assumed to  be  I .

Figure 52 (Part 1 of 21. Printer Format Control Characrers
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Control
Character

No-op:  Th is  charac ter  must  be  used in
the  f  i r s t  pos i t ion  o f  a  manua l ly  se lec ted
pr in te r  fo rmat .  l t  p revents  an  er ro r  con-
d i t ion  f rom occur r ing  when th is  p r in te r
fo rmat  i s  manua l ly  se lec ted .

Load d isk  address  (3715 and 3717 on lV l :
Causes  the  d isk  address  to  be  loaded in to
the  pr in t  bu f fe r .  The d isk  address  is  a  f  our
d ig i t  number  in  the  fo rm TTSS where  TT
is  the  t rack  number  and SS is  the  sec tor
n u m b e r .

I n s e r t  c h a r a c t e r s  ( 3 7 1  5  a n d  3 7 1  7  o n l y ) :
Loads  the  pr in t  bu f fe r  f rom the  cur ren t
program buf fe r  w i th  the  charac ters  fo l -
low ing  the  I .  The number  p reced ing  the
I  ind ica tes  the  number  o f  charac ters  to
be loaded in to  the  pr in t  bu f fe r .

C o n d i t i o n a l  s k i p  ( 3 7 1 5  a n d  3 7 1 7  o n l y ) :
Th is  cont ro l  charac ter  i s  the  same as  the

S cont ro l  charac ter  except  i f  the  sk ip  i s

over  a  page boundary ,  then the  pr in te r
program cont ro l  i s  t rans fer red  to  the
s tar t  o f  p rogram m (m can be  1  th rough
o l

(apostrophe )

Figure 52 lPart 2 ol 2). Printer Format Control Characters

Meaning

P r o g r a m  l i n k  ( 3 7 1 5  a n d  3 i 7 1 7  o n l y ) :
Ind ica tes  tha t  the  pr in te r  p rogram con-

t ro l  i s  to  be  t rans fer red  tc )  the  s ta r t  o f
the  program spec i f  ied  by  the  number
preced ing  the  L  cont ro l  charac ter .

Load page number  (3715 and 3717 on lV l :

Causes  the  page number  to  be  loaded in to
the  pr in t  bu f fe r .  The page number  i s  a
th ree  d ig i t  number  w i th  l t :ad ing  zeros
when requ i red .  The numlcer ing  is  001,
oo2, ..., 254 , 255 , 000, 00 1 ,. ..

E d i t  w o r d  b e g i n - e n d  ( 3 7 1 5  a n d  3 7 1 7  -

o n l y ) :  D e f i n e s  t h e  b e g i n n i n g  a n d  t h e
end o f  an  ed i t  word .

I B M  3 7 1 3 ,  I B M  3 7 1 5 ,  a n d  I B M  3 7 1 7  P r i n t e r s  1 0 1



Printer Format Program Select, Horizontal Tab/Vertical
Skip Forms Control

Under  loca l  fo rmat  cont ro l ,  p rogram br , r f fe r  A  can conta tn :

o  Pr in te r  fo rmat  p rogram se lec t  charac ters .

o  Pr in te r  hor izon ta l  tab  s top  charac ters .

l  Pr in te r  ver t i ca l  sk ip  s top  fo rms cont ro l  charac ters .

Printer Format Program Select Characfer indicates whether
the  pr in te r  fo rmat  ins t ruc t ions  are  ob ta ined:

o  From the  program buf fe r  se lec ted  manua l ly  by  the
opera tor .

o  From the  program buf fe r  se lec ted  au tomat ica l l y  f rom
the conten t  o f  pos i t ion  one o f  each da ta  recoro .

o  From the  cont ro l  charac ters  in  the  da ta  s t ream.

The pr in te r  fo rmat  p rograrn  se lec t  charac ter  must  be  in
pos i t ion  001 o f  p rogran ' l  bu f fe r  A .  F igure  53  shows the
va l id  p r in te r  fo rmat  p rogram se lec t  charac ters  and what
each character represents.

Horizontal Tab and Vert ical Skip Stop Characters

These charac ters  can occupy  pos i t ions  2  th rough I  28  in
program buf fe r  A .  Thus  i t  i s  poss ib le  to  fo rmat  p r in te r
f o r m s  u p  t o  1 2 8  p r i n t  l i n e s  l o n g  a n d  t a b  u p  t o  p r i n t
pos i t ion  128.  (Tab s tops  are  no t  a l lowed in  pos i t ions
129 132.1  The hor izon ta l  tab  s top  charac ter  i s  useo ro
spec i fy  tab  s top  pos i t ions  and the  ver t i ca l  sk ip  s top
charac ter  i s  used to  spec i fy  the  sk ip  to  pos i t ions .

Figure 53, Printer Format Program Selection Characterc

Pr in te r  Format  Program

Select Character Mean ing

( c o  I o n  ) T h e  c o l o n  ( : ) m e a n s  t h r )  p r i n t e r

fo rmat  p rogram is  to  be  se lec ted

b y  t h e  o p e r a t o r .  Y o u  n r u s t  i n d i -

ca te  to  the  opera tor  wh ich  pro-

gram buf fe r  i s  to  be  se lec ted .

N o t e :  A  c o l o n  ( : )  i n  p c ' s i t i o n

001 o f  p rogram buf fe r  , \  w i th
program buf fe r  0  se lec t :o  means
tha t  records  are  pr in ted  one
record  per  l ine  w i th  no  fo rmat
c o n t r o l  ( t h i s  m e a n s  t h a l .  e a c h
t l a t a  r e c o r d  i s  p l i n t e d  a : ;  i t  e x i s t s
o n  t h e  d i s k ) .

%  ( p e r c e n t ) The percent  (%)  s ign  m€rans  the
printer fclrmat program buffer is

selected, record by record, by

the  conten t  o f  pos i t ion  001 o f
each record .  A  th ree  in  pos i t ion

001 of a record selects program

buffer three for that record.

N o t e :  l f  p o s i t i o n  0 0 1  o f  t h e
data  record  conta ins  a  C or  a  non-
numer ic  charac ter ,  each record
is  p r in ted  w i th  no  fo rmat  con-
t ro l  ( th is  means each da ta  recorc l
i s  p r i n t e d  a s  i t  e x i s t s  o n  d i s k ) .

+  ( p l u s ) The plus (+)  s ign means the for-
mat  of  the pr int  l ine is  contro l led
by print control characters in the
data stream. See Processing Unit
Format Control in this (:hapter.

Al l  o ther  charac ters Any o ther  charac ter  used in
pos i t ion  001 o f  p rogranr  bu f fe r
A causes  records  to  be  p , r in ted

one record  per  l ine  w i th  no  fo r -
mat  cont ro l  fo r  the  record .
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Funct ion  Des i red
in  Cur ren t  Pr in te r

Format  Program

Ver t i ca l  Sk ip  S top  Charac ter
Wi th  no  tab
func t ion ,  use :

Wi th  tab  func t ion

inc luded,  use :

S k i p t o  1 'I
J

S k i p  t o  2 z K

S k i p  t o  3 L

S k i p  t o  4 4 IM

S k r p  t o  5 tr N

S k i p  t o  6 o n

S k i p  t c ; 7 7 p

lrj'i19
Sk i r r  t o  9

8

I

___o__
R

E n c l  o f  F o r m E F

*The character  (E or  F)  is  p laced in program buf fer  A at  one
pos i t i on  g rea te r  t han  t he  number  o f  ava i l ab l e  p r i n t  l i nes  pe r
f o r rn .  Fo r  examp le ,  i f  t he re  a re  60  p r i n t  l i nes  pe r  f o rm ,  t he
character  (E or  F)  would be placed in posi t ion 61 of  program
buf l 'er  A.

Figure 54. Vertical Skip Stop Characters

Program

B u f f e r  A

Tab s tops  are  ind ica ted  by  p lac ing  a  T  in  the  des i red
pos i t ions  in  p rogram buf fe r  A .  When a  T  is  encount -
e red  in  the  cur ren t ly  se lec ted  pr in te r  fo rnra t  bu f fe r ,
hor izon ta l  tabb ing  is  in i t ia ted .

Ver t i ca l  sk ip  s top  pos i t ions  are  ind ica ted  l t y  p lac ing  sk ip
s top  charac ters  in  the  des i red  pos i t ions  in  p rogram buf fe r
A.  Ver t i ca l  sk ipp ing  is  in i t ia ted  when an  l j  i s  encountered
in  the  cur ren t ly  se lec ted  pr in te r  fo rmat  bu f fe r .  Each
pos i t ion  in  p rogram buf fe r  A  represents  o l re  l ine  on  tne
pr in te r  fo rm.  When the  pr in te r  p r in ts  a  l ine  and a  car r iage
re turn  occurs ,  a  counter  inc rements  to  th€r  nex t  pos i t ion

in  p rogram buf fe r  A .  There fore ,  the  number  o f  l ines  tha t
are  sk ipped when a  sk ip  i s  in i t ia ted  is  the  r ruml rer  o f  pos i -
t ions  f rom the  cur ren t  pos i t ion  to  the  ind ica ted  ver t i ca l
sk ip  s top  charac ter .

When both  a  hor izon ta l  tab  s top  and ver t i ca l  sk ip  s top
charac ter  a re  requ i red  in  the  same pos i t ion  in  p rogram

buf fe r  A ,  a  second se t  o f  sk ip  s top  charac ters  i s  used.
F igure  54  shows the  ver t i ca l  sk ip  s top  charac ters  tha t  can
be used to  combine  ver t i ca l  sk ip  and hor iz ron ta l  tab  s top
characters-

The fo l low ing  is  an  example  o f  ver t i ca l  sk ipp ing .  Assume
that  a  25  has  been encountered  in  the  cur ren t  p r in te r
fo rmat  p rogram and the  pr in te r  i s  cur ren t ly  on  l ine  5  o f
the  fo rm.  F igure  55  shows how the  sk ipp ing  wou ld  occur .

t z1 11 0

Pr i  n t

l i n t :

bu f fe r  A .

P r i n t e r  i s  o n  l i n e  5  w h e n
the  25  is  encountered  in
the  pr in te r  fo rmat  p ro-

g r a m  a n d  t h e  l i n e  c o u n t e r

is  a t  pos i t ion  5  o f  p rogram

The pr in te r  sk ips  l ines

unt i  I  the  2  i s  encountered

in program buffer A. The
pr in te r  sk ips  to  l ine  12  o f

the  fo rm.

% 2

Figure 55.  Vert ical  Skipping Example
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Figure 56 shows the use of a combination horizontal tab
stop and vertical skip stop character. The line I 6 skip-to-
2 character  combined wi th the posi t ion 16 tab character
requi res a K in posi t ion 16 of  program buf fer  A.

Program

Leve l  A

H or izon ta  I
Tab

Local Format Control Example

Figure 57 shows an example of  10 data records res id ing on
the disk. Figure 58 shows a set of printer format programs
which accompl ish desi red format ted pr inter  output  shown
in Figure 59.

When the pr int  data set  mode is  in i t ia ted,  posi t ion 1 of
program buffer A is examined to determine the melthod
of  pr in ter  format  program select ion.  The % inst rur : ts
the 3741 to read the next  record (sold to) ,  examine
position 1 and branch to that program buffer (program
buf fer  1)  for  pr in ter  format  inst ruct ions.  F igure 58
provides a step-by-step description of the formattirrg
of  the f i rs t  record.

1 3  1 4  1 5  1 6  1 7  1 8  1 9 23  24  25  26  27  28

t l
I

F
q)

1
2
3
4
5
o

d

q

t 0

1 1
1 2
l 3
1 4
1 5
1 6
1 7
1 8
1 9
20
2 1
22
23
24
25
26
27

Figure 56. Program Level A Example



Sol t l

S h  i p

t(-)

t c

Record Type ( that  is ,  go to th is  program level  for  pr in t  format  inst ruct ions)

I  f ' tame Adci ress Ci ty /State
l__t  t  t
tt 

-----_1l--- ----------=, -___.

\ill]1,_
+-t--frMisce l l aneous

De ta i l  1

D e t a i l

D e t a i l

D e t a i l

D  e t a i  I

D e t a i l  6

I  o t a  l s

Charar : te r

P o s i t i o n

Figure 157.  Sample Records on Disk

Program Leve l  1

Program Leve l  2

Program Leve l  3

Program Leve l  4

Program Leve l  5

Progr ;am Leve l  A

t-f-r=il
2

4

5

V e r t i c a l l y  s k i p  t o

S k i p  1  c h a r a c t e r
T a b  2  t i m e s

P r i n t  n a m e  ( 2 4  c h a r a c t e r
C a r r i a g e  r e t u r n / l i n e  l e e d

T a b  2  t i m e s

P r i n t  a d d r e s s  ( 2 4  c h a r a c t e r  f i e l d )
Car r iage re tu rn / l  ine  feed
T a b  2  t i m e s
Pr in t  c i t y /s ta te  (24  charac ter
Car r iage re tu rn / l ine  feed

4 4 + )
i f

n e x t  2  i n  p r o g r a m  l e v e l  A

in  record  ( record  type  charac ter )

Note: I ' t  an automatical ly selected printer format program

is  to  t red isp layed or  changed,  an  N (No-op)  must  be  in
pos i t ion  one o f  the  program leve l .  l f  i t  i s  omi t ted ,  an  er ro r
condit ion occurs when the format program is selected to
be d isp layed.

o Figr:rre 58, Sample Printer Format programs

Z i p  C o d e
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Program Level
(see Figure 58)

E L B A R - I S A
WEST FRONT STREET

WORTD WIDE

s o t D  T o  A B c  E L E C T R I c  c o
I 2 3 4  S N E L L I N G  A V E
H I N N E A P O L I S  H I N N .
5 5 4 0  I

s H r ? r o  x y z  E T " . E C T R I c  r N C
6553 I ,JEST LAKE
} l I N N E T O N K A  M I N N .
5 s 4 0 3

rrA/o rld.wrd.e Di stri bur-ion
o f

E lec t ron i c
Parts and. Instrurnents

TERMS 2% .  l0 DAYS

NET 30 DAYS

PREVIOUS BALANCES 7 0  . 4 0

ao D YS & OVtt

TOTAI

L O 7 . A 7

30 DAYS

THIS

+

|NVO|CE 0
1 0 . 7 0  I

4 7 . 9 t

1 8 8 . 9 7

CUI'ENI

TOTAL BALANCE DUE ]ffil

cuSroMtt No S H r P P t 0  v l A cusr  o to tP  No r N v C r C E  N U M B t t l N v O ; C €  0 A I t

92354 P A R C E L  P O S T 2 7 9 6 t 4 4  0 2 8 0 o6 /07  /72
PART NUf , lE : I o t s c l r P l  t o N QUAN T I TY U N I T  P T I C T AMOUNT

243-2490

917 -O2L4

258-7478

369-2587

947-6543

6 J 4 - 3 2 t O

I  N S U L A T O B

R E L A Y

B A T T E R Y

CHOKE

H E A T  S I N K

G E N E R A T O R

n

1

6

t 0

J

2

. 7 3

1 2 . 3 0

1 . 0 1

2 . 4 7

1 2 . 0 5

3 . 6 2

1  . 4 6

1 2 . 3 0

6 .  O f ,

2 4 . 7 0

3 6 . 1 5

7 . ? 4

*Use Program Level  5 i f  the page overf lows.

o Figure 59. Sample of Desired Formatted Output
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Processiing Unit Format Control

Under processing unit format control, the format control
characters are in the data stream instead of residing in pro-
gram buffers. With processing unit format control, the op-
erator  loads program buf fer  A pr ior  to  in i t ia t ing pr int ing.
As was shown in F igure 53,  a p lus (+)  in  posi t ion 001 of
program buffer A instructs the printer to accept control
characters imbedded in the data stream. Characters in po-
sit ions 2 through 128 in program buffer A provide the same
functicrn as in local format control. (See Printer Format
Program Select, Horizontal Tab/Vertical Skip Forms Con-
trol, tor a complete description.) Figure 60 shows the data
f low fc , r  processing uni t  format  contro l .

Note:  For  the 3715 and 3717,  i f  the pr int  data set  funct ion
is  selected f rom update mode,  the posi t ion of  the cursor
determines the first character to be printed.

In the 3715,  program buf fer  9 is  used and previous in forma-
t ion in  program buf fer  9 is  d isp laced when pr int ing.

Printer lnstruction Set.' Figure 61 shows the printer for-
mat control characters that can be recogni:ted in the data
stream. Figure 62 shows an example of  four  data records
resid ing on the 3741 d isk.  These records i r rc lude the nec-
essary data stream printer control characters such that after
loading program buf fer  A (F igure 63)  the tesul tant  pr in ter

output  is  ident ica l  to  that  prev iously  shown in F igure 59.

Fignrre 60. Data Flow for Processing Unit Format Control

Data Stream

Curr,ent Record Buffer The control unit formats
pr int  l ine us ing data st ream
control characters and
program buffer A.Program Buffer A

Control Function Control Characters* Meaning

Tab  (HT)

N u l l  ( N U L )  * * *

N e w  l i n e  ( N L )  o r
l i ne  f eed  (LF )

'05'
'00'

' 1 5 '
'25',

Tab to  nex t  tab  s top  in  p rogram buf fe r  A .

Hex charac ter  i s  ignored.  (Removed f r r>m data

s t ream wi th  no  b lank  pr in ted . )

a .  Execute  a  car r iage re tu rn / l ine  feed f ' rnc t ion

i f  there  is  no  pend ing  ESC func t ion .

b ,  Execute  car r iage re tu rn  and ESC fu r rc t ion  i f

there  is  a  pend ing  ESC func t ion .

Figure 61 (Part I of 21. Data Stream Printer Control Characters
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Control Function Control Characters'r Mean ing

B l a n k  e x p a n s i o n  a l l o w s  s t r i n g s  o f  n  c o n -
secut ive  b lanks  in  the  da ta  s t ream to  be
rep laced by  a  two charac ter  sequence
(n  can be  up  t< t  63) .  Th is  two charac ter
sequence Inus t  be  consecut ive .  l f  rnore
t f ran  63  b lanks  are  reqr . r i red ,  two sequences
a r e  s t r u n g  l o g e t h e r .  [ : o r  e x a n r p l e ,  f o r . 7 0
b l a n k s :

i l

G6C 7

Skip  to  the  nex t  code i  in  p rogram A*  *

Sk ip  to  the  nex t  code 2  in  p rogram A
Sk ip  to  the  nex t  code 3  in  p rogram A
Sk ip  to  the  nex t  code 4  in  p rogram A
Sk ip  to  the  nex t  code 5  in  p rogram A
Sk ip  to  the  nex t  code 6  in  p rogram A
Sk ip  to  the  nex t  code 7  in  p rogram A
Sk ip  to  the  nex t  code 8  in  p rogram A
Sk ip  to  the  nex t  code I  in  p rogram A
S k i p  o n e  l i n e

Sk ip  two l ines

Sk ip  th ree  l ines

S k i p  f o u r  l i n e s

Sk ip  f  i ve  l ines

S k i p  s i x  l i n e s

S k i p  s e v e n  l i n e s

Sk ip  e igh t  l ines

S k i p  n i n e  l i n e s

Blank  ex  par rs ion
( i G S )  ( n )  * * "

No. of

hlanks

I

A

t 5

. t a

. ) l

47

63

( I G S )

'1D' ,
, 1 D '
' 1 D ' .

' 1D '

, 1 n ,

I U

'27 'A
'27 ' ,8
'27 ' ,C
'27 ' ,D
'27 'E
'27 'F
'27 'G
'27 ' ,H
'27 ' ,1
'27',/
'27 'S
'27',r
'27 ' ,U
'27 'V
'27 'W
'27 'X
'27 ' ,Y
'27 ' .2

a z

.+J

' n A '

c r

Escape (ESC) A
Escape (ESC) B
Escape (ESC) C
Escape (ESC) D
Escape (ESC) E
Escape (ESC) F
Escape (ESC) c
Escape (ESC) H
Escape (ESC) |
Escape (ESC) / "  " "
Escape  (ESC)  S* * *
Escape  (ESC)  T * * *
Escape  (ESC)  U* * *
Escape  (ESC)  V* * *
Escape  (ESC)  W** *
Escape  (ESC)  X* * "
Escape  (ESC)  Y* * *
Escape  (ESC)  Z * * *

N o t e  1 :  T h e  l a s t  E s C f u n c t i o n  i s e x e c u t e d  b y t h e  N L ,  L F , o r t h e  n e x t  E s C c o n t r o l  c h a r a c t e r .

Note  2 :  l f  the  pr in t  bu f fe r  i s  f i l l ed  w i th  132 charac ters  and the  nex t  charac ter  i s  no t  an  NL.  LF.  o r  ESC
sequence, a printer format error occurs.

*Numbers  i n  t he  co lumn  a re  hexadec ima l  no ta t i on .
- *An  (ESC)  A  w i l l  a l so  s top  i n  pos i t i on  001  o {  p rog ram bu f f e r  A

* * *Ea r l y  sh i pmen ts  o f  t he  IBM 3713  P r i n te r  do  no t  have  suppo r t  f o r  B lank  expans ion  ( lGS)  ( n )  and  t he  Escape  con t ro l
c h a r a c t e r s :  l , S , f  , U ,  V , W ,  X ,  Y , Z , o r  b l a n k e x p a n s i o n .  l f  y o u r 3 T l 3 d o e s n o t s u p p o r t t h e s e c o n t r o l  c h a r a c t e r
funct ions,  i t  can be f ie ld upgraded. Contact  vour l8M representat ive for  more imformat ion.

Figure 61 (Part 2 of 21. Data Stream Printer Control Characters
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Figure 62i, Sample Records on Disk Containing Print€r Control Characters
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Flgure  63 .  l r rogram Levcr  t i

P R I N T E R  E R R O R  C C I N D i T I O I ' { S

When a  pr in te r  e r ro r  occr . . i r s ,  the  t : r ro r  code is  d isp layed in
the  s ta tus  l i r re  o f  the  d i rp la ' . r  sor r ren .  See IBM 3741 Data
Station Operator 's Guir je, GA)i gj 3 j ,  for error recovery
proce du res.

I  Wi ren  the  3141 has  a  3715 o ; '  , . r  37  17  pr r in te r  a t tachecJ ,

add i t iona l  e r ro r  in fo rmat ion  i i  1* -6s196 in  l ine  6  o f  the

d isp lay  screen when U ar rd  W er ro rs  occur .

U Er ror  (Pr in te r )

I  Wf ren  the  3741 has  a  3715 i ; r . i r r re r  a t rached,  pos i t ions

1 and 2  o f  l ine  6  o r r  the  d isp lay  screen conta in  one r : f  the
f o l l o w i n g  c o d e s  w h e n  t h e  U  e r r o r  o c c u r $ :

.  15  -  Ind ica tes  l :he  er ro r  cond i t ion  is  caused by  a  l ra rc i -
ware  fa i lu re ,  by  the  3715 L . ro i . , r re r  sw i tch  be ing  o f f ,  o r
by  an  end-o f - fo r rns  warn ing .

o  153 -  Ind ica tes  an  i l l ega i  r :har  ac te r  was  Hr icoL l r i te red .

For  a  descr ip t io r r  o f  l J  e r i -o rs  when the  374 1  has  a  j717

pr in te r  a t rached,  see t i te  e r ro r  ccdes  in  the  lBr t (  3741
Data Station Operatar's Guirle, GA21-0131 .

W Er ror  (Pr in te r  Format )

l f  pos i t ion  one o f  p rogram l r :ve l  A  conta ins  a  per r len t  s ign
\ o / o l  a r  a  c o l o n  ( : ) ,  t h e  f o l l o w i n g  i n f o r m a t i o n  i s  d i s p l a y e d
in  l ine  6  when a  W er ror  occurs :

.  Pos i t ion  I  iden t i f ies  the  program leve l  in  e r ro r .

t  Pos i t ions  3  th rough 5  i rJen t i f y  the  pos i t io r i  in  g r ro r  o f  the
program leve l .

l f  pos i t ion  one o f  p rogram leve l  A  conta i r rs  a  p lu r ;  s ign  (+) ,

t h e  f o l l c w i n g  i n f o r m a t i o n  i s  d i s p l a y e d  i n  l i n e  6  w h e n  a  W
errof cJccurs:

.  Pcs i t ion  1  conta ins  a  0 .

.  Pos i t ions  3  th rough 5  ident i f y  the  pos i t ion  in  r : r ro r  o f
the data recorci.

y ' i /ore.. When posit ions 3 through 5 contain 000, an ESC
sequenr :e  fa i led  a t  the  end o f  a  c la ta  se t "



E D I T I N G  O N  T H E  3 7 1 5  A N D  3 7 1 7

T h e  3 7 1 5  a n d  3 7 1 7  p r o v i d e  c o m p r e h e n s i v e  e d i t i n g  c a p a b i l i t y .
Ed i t ing  is  a  means o f  punc tua t ing  numer ic  f  ie lds  oy  sup-
ress ing  zeros  and inser t ing  dec ima l  po in ts ,  comrnas ,  s igns
of  f ie lds  (pos i t i ve  o r  negat ive) ,  do l la r  s igns ,  o r  o ther  con_
s tan t  in f ,c rmat ion .  Ed i t ing  is  accompl ished by  load ing  ed i t
words  in to  p rogram buf fe rs .

An ed i t  v r ro rd  cons is ts  o f  ed i t  charac ters  tha t  ind ica te  the
des i red  ed i t ing  f  unc t ion  to  be  per fo rmed.  F igure  64
shows the  ed i t  charac ters  and the i r  mean ing .  Ed i t  words
are  p laced in  the  pr in te r  fo rmat  p rogram a long w i th  the
pr in te r  f r : rmat  cont ro l  charac ters  and must  be  enc losed bv
a p o s t r o p h e s  ( ' ) .

F igure  65  shows examples  o f  zero  suppress ion  us ing  ed i t
words ,  F igure  66  shows examples  o f  f  loa t in r ;  charac ters
us ing  ed i t  words ,  and F igure  67  shows examples  o f  charac ter
inser t ion  us ing  ed i t  words .

Edit ing Consideration

One impor tan t  th ing  to  keep in  mind  is  tha t  enough
space must  be  a l lowed on  the  pr in ted  fo rm lo r  tne
ed i ted  f  ie lds .  l f  the  input  f ie ld  to  be  ed i ted  is  seven
charac ters  long,  cons ider  whether  seven pos i t ions  a l lows
enough space fo r  i t  to  be  pr in ted  on  the  repor t .  By
the  t ime the  f ie ld  i s  ed i ted ,  i t  mav conta in  n to re  tnan
seven characters.

Mean ing

Dec imal  d ig i t .  A  dec ima l  d ig i t  i s  accepted  fo r  ou tpu t  in  the  cor respond ing  pos i t ion  o f  t t re
pr int buff er .

Inser t  b lank  charac ter .  A  b lank  is  inser ted  in to  the  cor respond ing  pos i t ion  in  the  pr in t  bu f fe r ,

Inser t  b lank  charac ter  i f  zero .  A  b lank  is  inser ted  in to  the  cor respond ing  pos i t ion  in  the  pr in t
bu f f  e r  i f  the  pos i t ion  conta ins  a  zero .

Inser t  as te r isk .  An as ter isk  i s  inser ted  in to  the  cor respond ing  pos i t ion  in  the  pr in t  bu f fe r  i f
the  pos i t ion  conta ins  a  lead ing  zero"

Inser t  comma.  A  comma is  inser ted  in to  the  cor responc l ing  pos i t ion  in  the  pr in t  bu f fe r .  A
comma is  no f  inser ted  in to  the  ind ica ted  pos i t ion  i f  zero  suppress ion  has  occur red .

Inser t  s lash .  A  s lash  is  inser ted  in to  the  cor respond ing  pos i t ion  in  the  pr in t  bu f fe r .  A  s lash
is  no f  inser ted  in to  the  ind ica ted  pos i t ion  i f  zero  suppress ion  has  occLr r red .

Inser t  per iod .  A  per iod  is  inser ted  in to  the  cor respond ing  pos i t ion  in  the  pr in t  bu f fe r "  A ,
per iod  is  no t  inser ted  in to  the  ind ica ted  pos i t ion  i f  zero  suppress inn  has  occur reo .

Suppress  lead ing  zeros .  The cor respond ing  pos i t ion  in  the  pr in t  bu f fe r
te r  i s  a  lead ing  zero .

the (:harac-

Figure 64 {Part  1 of  21.  Edi t  Characters
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Edit  I
Character I  Meaning

C R

D B

Stop zero  suppress ion .  The V s tops  zero  suppress ion  a t  the  cor respond ing  pos i t ion  in  the
pr in t  bu f fe r .  The V must  be  fo l lowed by  a  comma,  s lash ,  o r  per iod .

Inser t  do l la r  s ign .  The do l la r  s ign  can be  a t  a  f i xed  pos i t ion  or  f loa t ing  (p laced to  the  le f t  o f
the  most  s ign i f  i canr  d ig i t ) .  To  inser t  the  do l la r  s ign  a t  a  f i xed  pos i t ion ,  p lace  on ly  one do l la r
s ign  charac ter  a t  the  des i red  pos i t ion .  To  inser t  a  do l la r  s ign  to  the  le f t  o f  the  most  s ign i f  i car r t
d ig i t ,  p lace  a  do l la r  s ign  charac ter  in  a l l  leacJ ing  d ig i t  pos i t ions  o f  the  assoc ia ted  f  ie ld .

Inser t  m inus  s ign .  A  minus  s ign  can be  p laced a t  a  f  i xed  pos i t ion  or  f  loa t ing  (p laced to  the
le f t  o f  the  most  s ign i f  i can t  d ig i t )  i f  the  f ie ld  i s  negat ive .  To  inser t  the  minus  s ign  a t  a  f  i xed
pos i t ion ,  p lace  one minus  s ign  a t  the  des i red  pos i t ion .  To  inser t  a  minus  s ign  to  the  le f t  o f  the
most  s ign i f  i can t  d ig i t ,  p lace  a  minus  s ign  charac ter  in  a l l  lead ing  d ig i t  pos i t ions  o f  the  assoc ia ted
f  i e l d .

Inser t  p lus  s ign .  A  p lus  s ign  can be  p laced a t  a  f i xed  pos i t ion  or  f loa t ing  (p laced to  the  le f t
o f  the  most  s ign i f i can t  d ig i t )  i f  the  f ie ld  i s  pos i t i ve .  To  inser t  the  p lus  s ign  a t  a  f  i xed  pos i t ion ,
p lace  one p lus  s ign  a t  the  des i red  pos i t ion .  To  inser t  a  p lus  s ign  to  the  le f t  o f  the  most
s ign i f i can t  d ig i t ,  p lace  a  p lus  s ign  charac ter  in  a l l  lead ing  d ig i t  pos i t ions  o f  the  assoc ia ted  f ie ld .

Inser t  s ign .  Th is  ed i t  charac ter  i s  used to  inser t  the  s ign  (+  o r  - )  o f  a  f ie ld .  The s ign  qan be
p laced a t  a  f  i xed  pos i t ion  or  f loa t ing  (p laced to  the  le f t  o f  the  most  s ign i f  i can t  d ig i t ) .  To
inser t  the  s ign  o f  the  f  ie ld  a t  a  f i xed  pos i t ion ,  p lace  one S a t  the  des i red  pos i t ion .  To  inser t
the  s ign  to  the  le f t  o f  the  most  s ign i f  i can t  d ig i t ,  p lace  an  S in  a l l  lead ing  d ig i t  pos i t ions  o f
the  assoc ia ted  f ie ld .

Inser t  CR.  CR is  inser ted  in  the  assoc ia ted  pos i t ions  in  the  pr in t  bu f fe r  i f  the  f ie ld  i s  nega-
t i ve ;  o therw ise ,  the  assoc ia ted  pos i t ions  are  b lank .

I n s e r ' .  D B .  D B  i s  i n s e r t e d  i n  t h e  a s s o c i a t e d  p o s i t i o n s  i n  t h e  p r i n t  b u f f e r  i f  t h e  f i e l d  i s  p o s i t i v e ;
o t h e r w i s e ,  t h e  a s s o c i a t e d  p o s i t i o n s  a r e  b l a n k .

Inser t  ed i t  word  cons tan t .  The charac ters  enc losed by  quotes  ( " )  a re  inser ted  in  the  assoc ia ted
pos i t ions  in  the  pr in t  bu f fe r .  The quotes  are  no t  p r in ted .

Figure 64 (Part  2 o l  2) .  Edi t  Characrers

1 1 4



I n p u t  F i e l d Hd i t  Word Output_Frglg
|  2 5 4 3

001 00
00r100
001 00
00r100
001 00
00t100
001 00
10:203

ZZZ99
ZZZ99
227"99
ZZZZZ
ZZZZT

I  z J + a

b15100
bbh00
b b i 0 0
bbbbb
" " 1 0 0

bb lbb
1b2b39Y9Y9

I n p u t  F i e l d Edi t  Word Output  F ie ld

1234
123456
1234
1234
0003
0003
0000
0000
123456789
1234567
oo12345
123456789
123456
123456
oo1234
00001 2
000000
000000
123456
123
t z

9,999
q qqq oo

ZZ.ZZ
zzv.99
ZZ.ZZ
zzv "99
ZZ.ZZ
zzv.g9
9,999,999.99
" * ,9gg.gg
++  ooo  oo

9.999.999,99
99/99/99
99.9/99.9
zz/zz/zz
zzlzz/zz
ZZ/ZZ/ZZ

99899B99
9BB9BB9
9BB/9BB

1,"234
1,'.234.56
1 2 . 3 4
1 2 . 3 4
b[bb3
bb.03
hhbbb
bb.00
1 ,:234,567 .89
12,345.67
" * * 123.4s
f .i234.567 ,89
12134/56
12.3/45.6
bbb|2l34
bbbbbb l2

ff??9???
12b34b56
thb2hb3
lbbtzbb

Figure 65.  Examples o(  Zero Suppression

Figure 156.  Examples of  Float ing Characters

Figure 67,  Examples of  Character  Insert ion

1 1 3

Inp ,u t  F ie ld

12i145
001 i23
00000
12it45
001 23
t 1

0001 2
o't2t34
12:t45
12:r4N
12:r4N
123t45
12?t45
001 23
0 0 1 2 3
00't 2 L

$999.99
$zzz.99
$zzz.zz
$$$9.99
$$$9.ee
o o Q

$$$,e9e
$$$,999
s999.99
s999.99
+999.99
-999^99

999.99S
r'+B+g.gg
-  -  -9.99

SSS9.99

s123.45
$6b1.23
$b6666b
$123.45
r5b$1.23
1 2 $
bbb$O1 2
b$1,234
+123.45
-123.45
b123.45
b123.45
123.45+
bbb+1.23
bbb1.23
bb-1.23
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Editing Example

The following examples show two possible ways of editing an input record.

Item Ouantitv Price
t /,----

MOrORubooro 01257Data Record

Printer Format Program 7 A 4 . X 3 8 6 X '  $ $ ,  $ $ $ .  g g '  2 x 3 r N E T 2 C 0

6 6 6 6  6  6 6 d d
O Ze - means load the print buffer with seven characters from the record (MOT ORbb) .

Q +X - means load print buffer with four blanks.

O SA - means load print buffer with three characters from the record and suppress
leading zeros (001 ).

@ OX - means load print buffer with six blanks.

9 
t  

$$,  $$$ .  9g t  -  edi t  word to punctuate pr ice f ie ld when loaded to pr in t  buf fer .

@ ZX - means load print buffer with two blanks.

@ SIruff - the 3I means load the print buffer with three constant characters NET.

@ ZC - means perform carriage return and two line feeds.

I O - end of printer format program.

Print Line lloroRbbbbbbVblbwwbbw$ 12 . sTbbNer



'."{ Oua,ntity 
-!i""

Data Record ffiafrA6dTddfit?
Printer Format Program i,o1" 3,"T ' z , zzz " D9LLAR5FANDp " g g ,,bcEN1s ,"

oooo o
lx3rNPr?c?o  o 6 6

O za - means load the print buffer with seven characters from the record.

@ qX - means load print buffer with four blanks.

O sg - means load print buffer with three characters from the record and suppress
, teading zeros (001) .

@ OX - means load print buffer with six blanks.

6 ,  z ,  zzz "DOLLARSbANDb"  gg  "bcENTS '1  r_  Ed i t  wo rd  t o  punc tua te
price f ield and insert constants.

@ ZX - means load print buffer with two blanks.

@ Struef - The 3l means load the print buffer with three constant characters NET.

@ ZC - means perform carriage return and two line feeds.

@ O - means end of printer program.

Pr i nt L i ne t Io ToRbbb bbbbb IWWWbbb 12 bDoLLAR S bANDb 5 7bc ENT S bbNEr
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Chapter 12. Proof Keyboard Feature

The 3741 proo f  keyboard  d i f fe rs  f rom a  s tandard  3741 key-
board  on ly  by  a  rear rangement  o f  the  numer ic  keys .  The
proof  keyboard  numer ic  key  ar rangement  a l lows the  oper -
a to r  who is  more  fami l ia r  w i th  the  add ing  mach ine  numer ic
key  ar rangement  to  more  e f fec t i ve ly  en ter  da ta .

Note :  43741 can have e i ther  the  proo f  kevboarc l  nurner ic

key  ar rangement  o r  the  s tandard  keyboard  numer ic  key

ar rangement ,  bu t  bo th  numer ic  key  ar rangements  a re  no t

a v a i l a b l e  o n  t h e  s a m e  3 7 4 1 .

Numer ic  key  ar rangement  on  s tandard  keyboard Numer ic  key  ar rangement  on  proo f  keyboard

Figure 68.  Proof  Keyboard and Standard Keyboard Numeric Key Arrangements

Figure  68  shows the  numer ic  keys  on  a  p roo f  key l :oard  and

the  numer ic  keys  on  a  s tandard  keyboard .  In  a lp f ra  sh i f t ,
bo th  the  s tandard  keyboard  and the  proo f  keyboard  oper -

a te  the  same.

i l6



The Data Recorder  At tachment  feature at taches the I  BM
129 Carcl Data Recorder Model 2 or the IBM 5496 Data
Recorder  Model  1 to a 3 '141 .  This  feature a l lows a 374, |
to  read,  punch,  or  punch/pr int  v ia 12g (g0 column cards)
or  a 5491j  (96 column cards)  data recorder .  When not  on
l ine wi th a3 ' ,741 ,  the data recorders operate wi th thei r
s tandalone funct ions.

The data recorders have these onl ine character is t rcs:

Capabr i l i t y  to  read,  punch.  o r  punch/pr in t  cards .

A loc l led  keyboard  f rom wh ich  da ta  cannot  be  en tered .

The 1 i29  N lode l  2  reads  ind iv idua l  cards  as  a  ra te  o f  up  to
50 cards per minute and punches cards at a rate of 1 1 to
39 cards  per  minu te .

The 5,196 Model 1 reads cards at a rate of 21 caros per
mlnutL 'anrJ  punches cards  a t  a  ra te  o f  17  cards  per  min_
ute .

The 52196 l lVlodel 1 punches blanks for any character not
represented on the 5496 kevboard.

PUNCH OPERATIONS

Punch Modes

The data recorders can punch in four different modes (each
wi th or  wi thout  format  contro l ) .  l f  the pr int  swi tch on the
data recorder  is  ON. the cards are punched and pr inted.

Notes:
1 .  l f  t he  r \UTO REC ADV sw i t ch  (on  the  3741 ) i s  i n  t he

OFF posi t ion in  the punch data set ,  punch under search
content ,  and punch under search address modes,  the
number of  cards speci f ied by the card read/punch pro_
gram are punched each t ime REC ADV is  pressed.  l f  the
AUTO REC ADV swi tch is  in  the ON posi t ion,  the punch
operat ion is  cont inuous.

2.  To cancel  prunch operat ions,  press ALPHA SHIFT.  NUM
SH lFT ,  anc l  R  ESET s imu l taneous l v .

Chapter 13. Data Recorder Attachrnent Feature

Punch Record Mode

T h e  k e y i n g  s e q u e n c e ,  F U N C T  S E L  l o w e r  a n d  N ,  p l a c e s  t h e
3741 in  punch record  mode.  In  th is  mode,  the  da ta  (up  to
a  max i rnum o f  80  or  96  charac ters )  in  the  cur renr  recoro
b u f f e r  i s  p u n c h e d  e a c h  t i m e  F I E L D  C O R  i s  r r r e s s e d .

The punch record  func t ion  has  the  fo l low inq  mode charac ter -
i s t i c s :

o  Read index ,  en ter ,  update  mode -  When t f re  punch record
func t ion  is  se lec ted ,  the  mode the  3741 is  in  remains  ac t i r re .
For  exarnp le ,  an  opera tor  p laces  the  3741 in  punch record
mode f rom enter  mode.  Once the  3741 is  p laced in  punch
record  mode,  the  opera tor  can cont inue en ter ing  da ta .
However ,  every  t ime the  opera tor  p resses  F IELD COR,  the
data  in  the  cur ren t  record  bu f fe r  i s  puncherd .

o  Ver i fy  mode -  The punch record  func t ion  cannot  be  used
d u r i n g  v e r i f y  m o d e .  T h e  F I E L D  C O R  k e y  ( w h i c h  i s  u s e d
to  cor rec t  e r ro rs  found dur ing  ver i f  i ca t ion)  w i l l  no t  cause
the data in the current record buffer to ber punched.

.  To  cance l  the  punch record  mode,  p ress  FUNCT SEL
lower  and S.

Punch Data Set Mode

The key ing  sequence FUNCT SEL upper  and PUNCH TO
EOD p laces  the  3741 in  punch da ta  se t  mode.  In  th is  mode,
each record  (up  to  a  max imum of  80  or  96  charac ters )  in
the  cur ren t  da ta  se t  i s  punched.  When EOD is  reached,  the
3741 re tu rns  to  read index  mode and d isp lays  the  da ta  se t
l a b e l .

Norc :  f  he  punch da ta  se t  opera t ion  is  l im i ted  to  d isk
d r i v e  1 .

Data  Reco rde r  A t t achmen t  Fea tu re  111



Punch Under Search Content Mode

The fo l low ing  key ing  sequence p laces  the  3741 in  the
punch under  search  conten t  mode:

o  F U N C T  S E L  l o w e r

.  S E A R C H  C O N T E N T

.  Enter  the  search  mask  e i ther  by  key ing  i t  o r  read ing  i t
f rom a  card .

.  F U N C T  S E L  u p p e r

O  P U N C H  T O  E O D

In  th is  mode.  each record  (up  to  a  max imum of  80  or  96
charac ters )  found w i th in  the  da ta  se t  under  searcn  on  con-

ten t  i s  punched.

When EOD is  reached,  the  3741 re tu rns  to  read index  mode

and d isp lays  the  da ta  se t  labe l .

Norc :  f  he  punch under  search  conten t  opera t ion  is  l im i ted
t o  d i s k  d r i v e  1 .

Punch Under Search Address Mode

The fo l low ing  key ing  sequence p laces  the  374 1  in  the  punch

under search address nrode:

r  F U N C T  S E L  l o w e r

.  S E A R C H  A D D R E S S

o Key in the record address

c  F U N C T  S E L  u p p e r

.  P U N C H  T O  E O D

In  th is  mode,  each record  (up  to  a  max imum of  80  or  96

charac ters )  found is  punched.  The punch under  search  ad-

dress  mode has  the  fo l low ing  charac ter is t i cs ;

o  l f  in i t ia ted  f rom the  index  t rack ,  a l l  the  records  f rom

the f i rs t  record  in  the  da ta  se t  (up  to  and inc lud ing  the

record at the record address specif ied) are punched.

o  l f  in i t ia ted  f rom a  record  address  in  a  da ta  se t ,  a l l  the
records  f rom tha t  address  (up  to  and inc lud ing  the  record

at  the  record  address  spec i f ied)  a re  punched.

When the  las t  record  is  reached,  the  3741 re tu rns  to  read

index  mode and d isp lays  the  da ta  se t  labe l .

Notu :  f  he  punch under  search  address  opera t ion  is  l im i ted
t o  d i s k  d r i v e  1 .

R E A D  O P E R A T I O N S

Read Modes

The da ta  recorders  can read i r r  two modes (w i th  o r  w i thout
f o r m a t  c o n t r o l ) .

Norc :  f  o  cance l  read opera t ions ,  p ress  ALPHA $H lFT,

N U M  S H  l F T .  a n d  R E S E T  s i m u l t a n e o u s l y .

Read a Card Mode

The key ing  sequence FUNCT SEL lower  and V p laces  the

3741 in  read a  card  mode.  In  th is  mode.  a  s ing le  card
( record)  i s  read a t  the  da ta  recorder  each t ime F IELD COR

is  pressed.  The card  is  read in to  the  3741 cur ren t  record

buf fe r .  l f  the  da ta  i s  to  be  wr i t ten  to  d isk ,  REC ADV must

be pressed.

The read a  card  func t ion  has  the  fo l low ing  mode charac ter '

i s t i cs :

o  Read index ,  en ter ,  update  mode -  When the  read a  card

func t ion  is  se lec ted ,  the  mode the  3741 is  in  remains

ac t ive .  For  example ,  an  opera tor  p laces  the  3741 in

read a  card  mode f rom enter  mode.  Once the  3741 is

p laced in  read a  card  mode,  the  opera tor  can i :on t inue

enter ing  da ta .  However ,  every  t ime the  opera tor  p resses

FIELD COR,  a  card  is  read in to  the  cur ren t  r t l cord  bu f -

fe r .  The opera tor  can then wr i te  the  da ta  in  the  cur ren t

record  bu f fe r  to  d isk  by  press ing  REC ADV.

o  Ver i fy  mode -  The read a  card  f  unc t ion  cannot  be  used

d u r i n g  v e r i f y  m o d e .  T h e  F I E L D  C O R  k e y  ( w h i c h  i s  u s e d

to  cor rec t  e r ro rs  found dur ing  ver i f i ca t ion)  w i l l  no t  cause

a card to be read.

o  To cance l  the  read a  card  mode,  p ress  FUNCT SEL lower

a n d  S .

Continuous Card Read Mode

The key ing  sequence FUNCT SEL upper  and RE:AD TO

EOF p laces  the  3741 in  cont inuous  card  read mr tde .  In

th is  mode,  the  da ta  recorder  reads  cards  un t i l  a  c :a rd  w i th

?*  ( ind ica tes  end-o f - job)  in  co lumns 1  and 2  is  read.



Af te r  a  carc l  ( record)  i s  read,  i t  i s  wr i t ten  to  d isk .  The
loca t ion  fo r  wr i t ing  to  d isk  i s  spec i f  ied  by  the  opera tor
e i ther  b 'y  pos i t ion ing  the  d isk  on  the  da ta  se t  labe l  o r  on  a
record  loca l  ion  w i th in  the  da ta  se t .  r f  the  d isk  i s  pos i t ioned
on a  da ta  se t  labe l ,  the  f  i r s t  card  read is  wr i t ten  a t  the  BOE
(beg inn ing-o f -ex ten t )  o f  the  da ta  se t  labe l  be ing  d isp layed.
l f  the  d isk  i s  pos i t ioned on  a  record  ioca t ion ,  the  f i rs t  card
read is  r ry r i t ten  a t  the  cur ren t  d isk  address .  The car r j s  a re
wr i t ten  to  d isk  w i th  a  record  length  equa l  to  tha t  spec i f ied
in  the  da ta  se t  labe l .  When an end-o f - job  card  is  encountered ,
the  EOD (end-o f -da ta)  i s  se t  equa i  to  the  cur ren t  d isk  ad_
dress  p l r . rs  one and an  L  i s  p laced in  pos i t ion  4b  o f  the  da ta
se t  laber .  The ?"  (end o f  job)  card  is  no t  wr i t ten  to  d isk .

l f  a  d isk  i s  pos i t ioned on  a  da ta  se t  raber  when the  cont inuous
card  read opera t ion  is  in t ia ted ,  the  da ta  se t  labe l  i s  checked
t o  e n s u r e  t h a t  i t  i s  a  v a l i d  H D R l  l a b e l  a n d  t h a t  i t  i s  n o t
pro tec ted ,  bypassed,  o r  de le ted .  Er ro r  B  or  G w i l l  occur  i f
these cond i t ions  are  no t  met .  l f  a  d isk  i s  in  ENTER or .
UPDATE mode when the  cont inuous  card  read opera t ion
is  in i t ia ted ,  the  da ta  se t  labe l  i s  checked a f te r  the  ope la t ion
is  per fo rmed"  l f  the  labe l  i s  bypassed,  a  B  er ro r  occurs  ano
the  EOD in  the  labe l  i s  no t  updated .

Notes:
' 1 .  I n  t h e  C O N T I N U O U S  C A R D  R E A D  m o c l e ,  i f  t h e  A U T O

R E C  A D V  s w i t c h  ( o n  t h e  3 7 4  1 )  i s  i r r  t h e  O F F  p o s i t i o n ,
the  number  o f  cards  spec i f ied  by  the  card  read/punch
program are  read each t ime REC ADV is  p ressed.  l f  the
AUTO REC ADV swi tch  is  in  the  ON pos i t io r r ,  the  read
opera t ion  is  cont inuous .

2 .  The cont inuous  card  read opera t ion  is  i in r i ted  to  c l i sk
d r i v e  1 .

Mul t ip le  da ta  se ts  can be  c rea ted  c ju r ing  the  cor r t inuous  rear i
opera t ion .  To  do  th is ,  the  card  f i les  rnus t  he  separa tec l  by  i r
card  tha t  ind ica tes  end o f  f i l e  (7 r  punched in  co lumns I  and
2 o f  the  r :a rd , l .  The fo l low ing  opera t ions  occu,  when an  end
of  f i le  card  is  read:

1 .  The da ta  se t  labe l  i s  updated  as  fo l lows:

o  EOD is  se t  equa l  to  the  nex t  record  address

.  An l -  i s  p laced in  pos i t ion  45

Note: l f  EOE is encountered before an end-of_f i le
carr j  is read, an 46 error occr. jrs. Three optrons are
ava i lab le  when an  46  er ro r  occurs :

Option l .  l f  you want to continue readinE cards on
onto  another  d isk ,  p ress  bo th  ALpHA SH IFT and
NUN4 SH IFT w i th  R ESET,  then change pos i t ion
4 f5  o l ' the  da ta  se t  labe l  to  a  C.  Remove the
cl iskette and insert a new one, then reselect the
format  p rogram,  i f  necessary ,  and press  FUNCT
S E L  u p p e r  a n d  R E A D  T O  E O F .

Aption 2. l f  you want to change EOE aclclress and
cont inue read in .q  cards  on to  the  s ; rme data  se t .
p r e s s  b o t h  A L P H A  S H T F T  a n d  N I J M  S H I F T  w i t h
RESEI- ,  then nrod i fy  th r :  EOE ac l tJ ress  (be  s r r re
tha t  da ta  se t  laL le l  ex ten ts  do  r ro t  ( l ver lap) .  Search
to  EOD,  press  REC ADl l ,  and rese lec t  the  fo rmat
progrant ,  i f  necessary ;  then press  t :UNCT SFL
u p p e r  a n d  R E A D  T O  [ O F .

Aption 3" l f  you want to continu€, the carrr reau
opera t ion  on  the  same d isk  a t  the  nex t  la l i c l  da ta
se t  loca t ion ,  p ress  RES[T {on  t i . re  3741 i to  c r . ln -
I t n u e .

Note :  Do no t  use  cp t ion  3  i f  you  n iend to  use  the
data  be ing  read on to  d isk  r r r  any  comntun ica t ion
opera t  I  ons"

2 .  The index  t rack  is  searched fo r  the  nex t  va i i c . l  da ta  se t
labe l .  The labe ls  a re  checked as  fo i l cvvs :

o  V a l i d  H D R l

.  Not  de ie tec i

o Not protected

o l \ot bypassed

i f  any  o f  the  prev ious  c i recks  fa i i ,  t i re  labe l  i : . ;  h_vprassed
and the  nex t  labe l  i s  checkec l .  (J therw ise ,  th r  f r . . r l low-
ing chr:cl<s are perforrned:

c  BOE is  in  the  range o f  01001 ro  73 t )26

c  EOE is  in  the  range o f  BOF to  730: l f i

I  Record  le r rg t f r  i s  in  the  range o i  i  t .o  128

l {  any  o f  thesr - ,  checks  fa i i ,  a  B  er ro r  o {c r l rs .  A , r , , ,  a r ;
e r ro r  A$ occr j rs  i f  a ' ;a l id  da ta  se t  labre l  canr i l t  l i e
found.  (V ihen these er ro rs  a re  rese t ,  I l - re , ;o t r t i r , r rc i ] s

card  read opera i i c r i  i s  cance l *c j . )

3 .  The cont inuous  card  r t :a r l  op* ra t i .n  lesumes a t  r i le
BOE o f  the  neyr '  da ta  se t .  i l f  EOE was encountered ,
before an end-of-f  i le card is read, the rercord lenl; th
of the new data set is set equal to the rr-.cord length of
o f  the  or ig ina l  da ta  se t .  l f  an  end-o f - f  i l e  card  was en-
countered, the record length of the ncvr data cet is
used.  The ? /  lend  o f  f i l e ]  card  is  no t  r r r r i t ten  to  d is t< . )

F O R M A T  C U R R E N T  R E C O R D  B U F F E R

Formatt ing of the current record buffer is done b'y pressing
FUNCT SEL lower  and X.  The da ta  in  the  cur renr  recoro
buffer is transferred to program level 9 and formatted
(under control of the format specif iedl back to the current
record buffer. See Card Read/Punch Format Contral tor
information on formatt ing records.
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C A R D  R E A D / P U N C H  F O R M A T  C O N T R O L

The 3741 uses  program leve ls  1  th rough 8  fo r  fo rmat  con-

t ro l .  Program leve l  0  means no  fo rmat  cont ro l .  Program

level 9 is used as the input/output buffer for the data re-

corder  a t tachment  fea ture  and fo r  fo rmat t ing  the  cur ren t

record buffer. (See How Farmat Control Works for more

in fo rmat ion  on  the  input  and ou tpu t  bu f fe rs . )  Program

leve l  A  is  used fo r  fo rmat  p rogram se lec t ion .

Program Level A

Program leve l  A  is  used to  de f ine  the  type  o f  fo rmat  cont ro l .
Format  cont ro l  can  be  e i ther  manua l ly  se lec ted  by  the  op-
era tor  o r  au tomat ica l l y  se lec ted  by  a  charac ter  in  the  input

da ta .

Manual Selection

When manua l ly  se lec t ing  card  read/punch fo rmat  cont ro l
programs, the operator selects a program level used for
key ing  da ta ,  and program leve l  A  spec i f ies  the  program

leve l  used fo r  card  read or  punch opera t ions .  Th is  i s  done
by c rea t ing  program leve l  A  as  fo l lows:

P o s i t i o n  1 l 2 1 3 1 4 1 5 1 6 1 7 l 8 l 9
P r o g r a n i  t e v e t  A  :  l x l x l x l x l x l x l  x l x

l r r  2 3 4  5 6 7 8 ) *I  t '  z  J  a  u  u  /  o , l
(co lon)  se lec ted  key  en t ry  p rogram

X represents  the  va lue  1  th rough 8  tha t  spec i f ies  the
program leve l  used fo r  card  read/punch fo rmat  cont ro l
when the corresponding key entry program is selected.
To i l lus t ra te  how manua l  se lec t ion  works .  assume tha t :

c  Progranr  leve l  A  conta ins  a  co lon  ( : )  in  pos i t ion  1  and
a 6  in  pos i t ion  4  (cor respond ing  key  en t ry  p rogram

leve l  i s  3 ) .

o Program level 3 is a key entry program and program

level 6 is a card read/punch format control program.

o The operator places the 3741 in punch-a-record mode,
selects program level 3, and enters data.

After the data is entered in the current record buffer, the
opera tor  p resses  F IELD COR.  Program leve l  6  becomes
active and the data in the current record buffer is punched.

Note: After the read-a-card or punch-a-record operation
is complete, the selected key entry program is again active.
After al l  other card read or punch operations are complete,

the program level goes to 0.

l f  p rogram leve l  A  is  coded as  fo l lows:

1 2 3 4 5 6 7 8

: 2 1
I
l ( ' '  

2 3 4 5 6 7
_-l
(co lon l

9  + Posi t ion

+ Program level A

8)._ Corresponding key entry
program

the  fo l low ing  cond i t ions  ex is t :

.  When program leve l  5  i s  manua l ly  se lec ted ,  p rogram leve l

1 is used for card read/punch operations.

o  When program leve l  2  i s  manua l ly  se lec ted ,  p rogram leve l

2 is used for card read/punch operation; however, some
precaut ions  must  be  taken.  l f  you  are  in  en ter  mode
and REC ADV is  o ressed to  wr i te  the  record  to  d isk  o r
i f  you  key  in  da ta  wh i le  p rogram leve l  2  i s  s t i l l  i n  con-
t ro l ,  the  resu l ts  a re  unpred ic tab le .  The 3741 w i l l  use

the data recorder program as a key entry program which
i s  i n v a l i d .

o  l f  p rogram leve l  1  i s  manua l ly  se lec ted  (even though
program level 1 is a card read/punch format control
p rogram) ,  no  card  read or  punch fo rmat t ing  occurs .
There must be a value coded in the approprialre
posit ion of program level A.

Automatic 9lection

Program level A is created as fol lows when the format

cont ro l  p rogram is  au tomat ica l l y  se lec ted  f rom a  number

(1  th rough 8)  in  the  input  da ta :

Pos i t ion

Program level A

r l z l s l + l s
TxIxltT-
t ,  

I  |  |
( percentl

XXX represents a number f rom 1 to 128 that  def ines the
position in the input data of the program selection char-
acter .  This  number may be a 1,2,  or  3 d ig i t  nurnber ( for

example,  1 or  001) ,  and must  a lways be fo l lowed by a
blank. There cannot be a blank between the % and the XXX
value.  l f  th is  number is  not  coded,  the defaul t  va lue is  1.

Note: lt the 3741 is programmed so that is is waiting for

the operator to key and yet is sti l l  under format control of

a card read or punch program, the operator must select a
key entry  program before keying data.  Fai lure to do th is
could result in loss of data.

120



Card Reacl/Punch Format Control programs

Card  read/punch fo rmat  cont ro i  p rograms are  loaded in to
the  program leve ls  (1  th rough g)  the  same as  key  enr ry  p ro_
grams.  These programs cons is t  o f  fo rmat  cont ro l  charac ters
(see Card Reacl/Punch Format lnstruction Set/ and def ine
the  fo rmat  fo r  a  record .  Card  read/punch fo rmat  cont ro l
p rograms are  i r jen t i f  ied  w i th  a  N& (ampersand)  rn  pos i t ions
1 and 2.

Note :  For  punch opera t ions ,  i f  a  fo rmat  cont ro r  p rogram
pos i t ions  c la ta  beyond co lumn B0 (129 Data  Recoroen or
co lumn ge i  (5496 Data  Recorder )  in  the  bu f f  e r ,  tha t  da ta
is  no t  punr :hed and no  er ro r  i s  d isp layed.

Card Read/Punch Format Instruct ion Set

The card  r r :ad /punch fo rmat  ins t ruc t ion  se t  i s  a  g roup o f
read lpunch fo rmat  cont ro l  charac ters  tha t  p rov ide  in fo r -
mat ion  f  o r  fo r rna t t ing  records .  The cont ro i  charac ters  and
the i r  mean ings  are  as  fo l lows l

ldent i f  ies  card  read lpunch fo rmat  p ro_
grams:  A l l  card  read/punch fo rmat  p ro_
grams must  have a  N& (ampersand)  in
pos i t ions  1  and 2 .

Format  da ta  f  ie ld :  Loads  the  ou tpu t
bu f fe r  f  rom the  input  bu f f  e r  w i th  the
number  o f  charac ters  spec i f  ied  by  the
number  p reced ing  the  A fo rmat  cont ro l
character.

Format  da ta  f  ie ld  w i th  suppressron  o f
lead ing  zeros :  Loads  the  ou tpu t  bu f fe r
f rom the  input  bu f fe r  w i th  the  number
o f  charac ters  spec i f ied  by  the  number
preced ing  the  B fo rmat  cont ro l  charac ter ,
bu t  loads  b lanks  ins tead o f  lead ing  zeros .

( /y 'o te i  B lanks  in  the  input  bu f fe r  a re
t rea ted  as  s ign i f i can t  d ig i ts ,  no t  as  zeros ,
and there fore  w i l l  s top  zero  suppress ton . l

Sk ip  charac ters  f rom the  ou tpu t  bu f fe r :
Sk ips  over .  w i th  no  ac t ion ,  the  number
of characters in the output buffer speci-
f ied  by  the  number  p reced ing  the  X fo r -
mat control character.

(Note :  l t  i s  no t  permiss ib le  to  sk ip  be_
yond bu f fe r  pos i t ion  12g. )

Sk ips  charac ters  f rom the  input  bu f fe r :
Sk ips  over ,  w i th  no  ac t ion ,  the  number
o f  charac ters  in  the  input  bu f fe r  spec i f ied
by  the  number  p reced ing  t f re  Y  fo rmat
cont ro l  charac ter .

(Note :  l t  i s  ncr t  permiss ib le  to  sk ip  be-
yond bu f fe r  pos i t ion  128. )

Reverse  sk ips  charac ters  f rom the  input
bu f fe r .  Sk ips  over ,  in  reven;e  d i rec t ion
( towards  pos i t ion  1)  w i th  no  ac t ion .  the
number  o f  charac ters  in  the  input  bu f fe r
spec i f  ied  by  the  number  p reced ing  the
F fo rmat  cont ro l  charac ter .

(Note :  l t  i s  no t  permiss ib le  to  reverse  sk ip
beyond bu f fe r  pos i t ion  1 . )

I  nser t  charac ters :  Loads  th0  charac ters
fo l low ing  the  I  in to  the  ou t l )u t  bu f fe r .
The number  p reced ing  the  I  fo rmat  con-
t ro l  charac ter  ind ica tes  the  number  o f
characters to be loaded to the buffer.

Read or  punch a  card :  A  card  is  read or
punched w i thout  advanc ing  to  the  nex t
d isk  record .

N  o r  b l a n k

r.-l

Note :  The po in te rs  in  the  input  bu f fe r
and the  ou tpu t  bu f fe r  a re  rese t  to  pos i t ion
one each t ime a  C is  encoun i te red  in  the
format  cont ro l  p rogram.  That  i s ,  when
the  fo rmat  cont ro l  p rogram conta ins  the
format controi character C, t l -re format
cont ro l  de f ined a f te r  the  C rnus t  s ta r t
f rom pos i t ion  one o f  the  bu1 ' fe rs .  See
How Format Control Works, examples
4 and 5 ,  fo r  more  in fo rmat ion  on  the  C
format  cont ro l  charac ter .

No-op:  No opera t ion  is  per fo rmed.

Reac l  o r  punch a  card  and te rmina te  the
for rna t  p rogram:  Th is  fo rmat  cont ro l
character must be used at the end of
every format program.

1 .  As  i t  i s  used in  the  preced ing  char t ,  x  represents  a  var iab le
va lue  ( f rom 1 to  1281 tha t  i s  the  nru l t ip le  o1 ,  the  cont ro l
characters to be executed. l f  a control character is ore-
ceded by a blank, N. 0, or another control character. the
mul t ip le  i s  assumed to  be  one.

2 .  l I  an  A or  B  cont ro l  charac ter  causes  the  in r ru t  bu f fe r
pointer to move to posit ion 129, the F control character
can be used to correct the boundarv violat iorr.

Notes:
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FUNCTION SWITCHES

Figures 69 and 70 identify which positions the data recorder
function switches must be in, when the data recorder is on-
l ine wi th the 3741.

Switch Required Position

Program

Auto Record Release

Pr int

Punch/Verif y

Terminal /Manual

off

Auto

On (To a l low pr int ing)
Off  (No pr int ing)

Punch

Terminal

Figure 69, 5496 Data Recorder Switch Positions

Figure 7O. 129 Data Recorder Switch Positions

Switch Required Position

Pr int

Punch/Verify

Record Advance/Card Feed

Program Mode Dial

Read (Pushbut ton)

Record Backspace

Clear

Auto Skip/Dup

Character Mode

SPL Feature

On (To a l low pr int ing)
Off  (No pr int ing)

Punch

Auto

Data Read

Must not be pressed

Must not be operated

Used only for  error
recovery

Optional

Opt ional

On
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HOW FORMAT CONTROL WORKS

Figures 71 and 72 show the data f low,  when using format
contro l ,  for  reading or  punching cards wi th the data re_
corder attachment feature.

( | nput)

( lnput  Buf fer)

Record is
read into
current record
buffer

The record moves to
program level 9, where
i t  i s  fo rmat ted  us ing
program level A and
the appropriate
program leve l .

( l  npu t )

( lnput  Buf fer)

(Output Buffer)

Data
Recorder
Storage Area

The record move!; to
program level 9, lvhere
i t  i s  fo rmat ted  us ing
program level A and
the appropriate
program level.

Program
Level  1-8

Figure 71' Data Flow when Punching cards with Format control Figure 72. Data Flow when Reading cards with Format control
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Figure 73 shows the data flow when formatting the record
in the current record buffer.

Buffer)

Figure 73. Data Flow When Formatting Current Record Buffer

Format Contlol Examples

Example | - Manual *lection of Format Control Programs

Program level A contains:

Press FUNCT SEL lower and X to
transfer data to program level 9.

Formatted data is returned to cur-
rent record buffer.

Note: REC ADV must be pressed to
write the data to disk.

1 .

2.

1 2 3 4 5 6 7 8 9

olon)
\
c

position in program level A

indicates the program level
used if a read/punch opera-
t ion is  in i t ia ted,  whi le  pro-
gram level 5 is selected for
entering or updating data on
disk. (See Program Level A
for more information on
selecting format control
programs.)

Program level  9:  the
date is formatted
using program level
A and the appropr iate
program level.



Program level 4 contains:

I dentif ies card read/punch
programs

Skip one character  in  t l le  input
buffer

Insert characters

Zero suppress the numer ic  values
I  nser t  b lanks

lnsert characters

Insert blank between each data
character

5 Read or punch a card and termi-

I 
nate the formal:

IN&Y

I
: I I N U M E R I C  D A T

Posit ir :n one

OIALPHA DAT XAXAXAXA XAXAXAXAXAXAXAQ-Program leve l  4

In  th is  example ,  assume the  opera tor  has  manua l ly  se lec ted
program level 5 and is keying data. When the operaror
init iatr. 's a read or punch operation. program 4 is automati-
ca l l y  used fo r  tha t  opera t ion .  Fo l low ing  is  an  example  o f
an input record and the formatted output record.

Column number

Input record

Forrnatted record

N U I Y E R I C  D A T A  1  ] , 0  1 O O  l O i ] O  A L P I A  D A T A  A  B  C  D  E  F  G  I . 1  I  . ]  K -

After the read or punch operation is complete. the 3741
returns to its previous mode and program level 5 is aqain
active.

Example 2 - Automatic *lection of Format Controt programs

\ L ] ' 1 ' 1 ' 7 I L 7 1 ' 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4 5 5 5 5 ' , , , , , f f i
' ! ! : L ? 3 4 5 6 7 8 9 a L z z + s L t a 9 i , ' z 3 4 5 6 7 8 9 a \ Z 3 4 5 6 7 8 9 o

l O O O ( ) O l O C O O l O O O O l O O O O l O O O A B C ! E  
F G I ]  I  J K

Prograrn level A contains:

l1 ,  : f*posi t ion in program reverA
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Program level  1 conta ins:

ldentif ies card read/punch
programs

Skip one character  in  the inPut
buffer

I nsert characters

Zero suppress the numeric values

lnser t  b lanks

I nsert characters

Insert blank between each data
character

N & Y l 2 I N U M E R I C  D A T
I
I
I
Posit ion one

X lO IALPHA DAT AXAXAXAXAXAXAXA

In this example, when the operator ini t iates a read or punch

operation, posit ion 22 oI the input record defines the pro-

gram level used for formatt ing. Fol lowing is an example of

an input record and the formatted output record.

l O O O O O ] , O O O O ] , O O O O l O O O O l O O O A ! C I E  F G I ]  I  J  K

N U 1 4 E R  I  C  D A T A l ,  j , O  t O O  I , O O O  A L P I I A  D A T A  A  B  C  D  E  F  G  f l  I  J  K  - F o r m a t t e d r e C o r d

Column number

Input record

1 ,1 ,L t r 1 , , 7L7 ,1 ,L  22222?Z  222333333 ) ' 3334444444  44  4555555555  5  6666  6  666  6611717  71  7  7  7  B

1 ,234561  g9 t ) J , z34567  8901 ,23+5 f l  89A1 '234561  BsaL23456 - l  89a1 '2345  67  8901 '2  ?4561  89A  L2345  67  89o
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Example 3 - lJsing the C Format Control Characrcr
IUhile Punching

In this example, the format control program selected is as
follows:

Indicates card readlpunch programs

Load 8 characters in to the output buffer

Read or punch a card

Skip 9 input characters (from position one)

Load 8 characters in to the output buffer

Read or punch a card

Skip 18 input characters (from position one)

Load 8 characters in to the output buffer

Program level selected

lf the operator init iates a punch operation with the fol-
lowing record being displayed.

...""..-Position in data record

then the punch operation punches three cards as follows:

[- 
Read or punch a card and terminate the format

N& 8A C 9Y 8A C 18Y 8A O--_
t
Position one

\ 7 L 7 \ ) " L L 7 7 2 2 ? 2 2 2 2
L  2  3  4  5  6 7 . 8 9  A 7  Z 3  4  5  6 7  8 s  O  1 ,  2  3  4 5  6

R E C O R !  ] ,  R E C O R I  2  R E C O R D  3

t lz34%?s' l  -  co lumn in the punched card

R E C O R D  ] ,  -

R E C U R !  2  .

a t r a r a n  1
? -

First card punched

Second card punched

Third card punched
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Example 4 - Using the C Format Contol Character While

Reading

In this example, the format control program selected is

as fo l lows:

Indicates card read/punch programs

Load 8 characters in to the output buffer

Read or punch a card

Skip 9 output  characters ( f rom posi t ion one)

Load 8 characters in to the output buffer

Read or punch a card

Skip 1 8 output characters (from position one)

Load 8 characters in to the output buffer

R E C O R D  ] ,

R E C O R D  2

R  E C O R D  3

'-".--..-.........*Columns in the card

+ First card

+ Second card

-Th i rd  card

the read operation places the following data in the buffer:

t 1 , r  L l , r l , l , l r 2  2  z  2  2  2  2
L234561  8901 '2345  67  890723456

R T L O P D  I  P E C L R D  Z  R T C O E D  3

+ Position in the buffer

Read or punch a card and terminate the format

I

N& 8A C 9X 8A C 1 8X 8A O - Program level selected

t
Position one

lf the operator init iates a read operation with the following
three cards in the data recorder
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Example 5 - Formatting the Record in the Current Record
Euffer

In th is  exanrple,  the format  contro l  program selected is
as fo l lows:

ldentif ies card readlpunch programs

Skip 1 1 characters in  the input  buf fer

Load 1 0 characters to the output buffer

Backspace 20 characters in the input buffer

Load 10 characters to the output buffer

Terminate the format (a card is not read
or punched)

f&  
11Y10A20F10Ao

Position oner

Fol lowing is  an example of  a record in  the current  record
buffer that is formatted using the previous format control
program.

Z  A  A  A A  A A A A  A A  ;  I ]  t s I ] t s B D D B B  _

B  B  B B i ]  I J B B B B A  A A  A A A  A A  A A

Column number

Data in the current record buffer (input)

Formatted record (output)
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Chapter 14. llo Adapter

The 3741 l /O adapter provides a high-speed method of en-

te r ing  d iske t te  da ta  d i rec t l y  in to  a  sys tem or  o f  bu i ld ing

diskette storage f i les direct ly f  rom a system.

The l /O adapter and the data recorder attachment feature

are  mutua l lV  exc lus ive .

The l /O adapter  t rans fers  da ta  by  e i ther  read ing  or  wr i t ing .

Read ing  t rans fers  da ta  f rom the  sys tem to  the  3741;  wr i t '

ing transfers data f rom the 3741 to the system. Reading

and writ ing, as defined in the reference manual of the sys-

tem in communication with the 3741 , mav be exactly op'

pos i te  due to  the  d i rec t ion  f rom wh ich  da ta  i s  en ter ing  or

ex i t ing  the  par t i cu la r  dev ice .

When the l /O adapter is reading, the data is transferred at

an approximate rate of 1000 records per minute. When

writ ing, the data is transferred at an approximate rate of

1500 records per minute. These data rates are the capa-

b i l i t y  o f  the  3741 l /O adapter ,  bu t  no t  necessar i l y  the

actual data rates when connected to a system; the determin-

ing factor is the data transfer rate of the system. See the

reference manual for the system for the actual data transfer

rate of each mode of operation.

The basic functions of the data stat ion do not change with

the instal lat ion of the l /O adapter. During data transfer

opera t ions ,  wh i le  the  3741 is  ac tua l l y  communica t ing  w i th

the system, the keyboard is disabled except for the NUM

SHIFT.  ALPHA SHIFT,  and RESET keys .  These keys  re -

main  enab led  to  a l low te rmina t ing  an  opera t ion ,  a l though

terminating an operation by using these keys is not recom-

mended as a normal procedure because data may be lost in

the process. The normal termination procedure associated

with most of the operations al lows for completion of the

data transfer before the operation is terminated. After the

3741 is done communicating with the system, the keyboard

wi l l  aga in  be  enab led  be fore  te rmina t ion  o f  the  opera t ion .

When the l /O adapter is not transferr ing data and the key-

board is enabled, the 3741 can be used for basic data entry

jobs .

Opera t ions  are  te rmina ted  in  th ree  ways :

1 .  Manua l  -  A t  a  po in t  in  the  t rans fer  opera t ion  when

operator act ion is expected and the keyboard is en-

ab led ,  the  opera tor  can press  FUNCT SEL upper  and

T to end the ci.rerat ion. l f  the 3741 is not in a wait

state at that t ime, the operator must f  i rst enter the

device address of the system in posit ion 1 before

press ing  these keys .  Manua l  te rmina t ion  shou ld  no t

be used when reading.

2. Automatic - At the end of some operations, the data

transfer terminates automatical ly.

3 .  lmmedia te  -  A t  any  t ime,  in  an  emergency  s i tua t ion ,

the operator can terminate an operation by pressing

b o t h  N U M  S H I F T  a n d  A L P H A  S H I F T  w h i l e  p r e s s i n g

RESET. However, some records may not complete

the transfer from buffer to diskette.

You can transfer data beginning with any sector of a track

and ending with any sector of a track (deleted records are

ignored). The data transferred is referred to as a f i le of

da ta .  A  f i le  can cons is t  o f  mu l t ip le  da ta  se ts  res id ing  on  one

or more diskettes. Records in a data set may be any length

from 
' l  

to 1 28 characters, but the record length cannot vary

wi th in  a  f i le .

Since mult iple data sets can reside on a diskette. vou must

ensure that the extents of the data sets do not overlap. The

l/O adapter checks for overlapping extents, but does not

check for deleted or bypassed data sets. Sectors which are

de le ted  or  wh ich  conta in  a  sequent ia l  bad spot  w i l l  a lso  be

bypassed.

Dua l  d isk  capab i l i t y  p rov ided on  the  3741 is  use fu l  w i th  the

instal lat ion of the l /O adapter feature when doing a f i le

transfer. Dual disk enables you to concatenate data on one

fi le from two diskettes when writ ing and also increases the

amount of data that can be transferred without operation

intervention.

F t L E  T R A N S F E R

Data transfer by f i le is based on the extents in the data set

label and the selected mode of operation. The l /O adapter

checks the data set label for the fol lowing:

o  Pos i t ions  1  th rough 3  must  conta in  HDR

. Posit ion 41 must not contain a B for bypass

o Posit ions 29 through 39 do not overlap the extents of

the other data sets on this same diskette
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The remainder of  the data set  label  checking is  done by the
base 3741.  A bypassed data set  wi l l  be sk ipped dur ing a
read or write data transfer; however, if the bypassed data
set is the first one to be transferred. and the operation is to
begin from the index track, the data transfer operation wil l
not start. The error condition which results from a bypassed
data set can be reset by the operator if so desired and pro_
cessing continued. A write-protected data set wil l be
skipped during a read operation; it also wil l prevent the start
of data transfer during a read operation if the write_protected
data set is the first data set to be transferred.

Five modes of f i le transfer operations can be selected for
e i ther  reading or  wr i t ing:

Mode l: Single data set transfer

Mode 2: Multiple data set transfer, by single data set
under operator control

Mode 3: Multiple data set transfer, continuous with
EOD indicator between data sets

Mode 4: Multiple data set transfer, continuous with
operator-selected EOD and EOJ records

Mode 5: Multiple data set transfer. combining consecu-
t ive data sets wi th no EOD indicators unless
an L is entered by the operator

Each of the modes can start from the index track or from
with in a data set  and are in i t ia ted by the fo l lowing pro-
cedu re:

1.  Enter  the device address of  the system in posi t ion 1.

2.  Enter  the mode of  operat ion (such as a 1,2,  etc)  in
posi t ion 2.

3.  a.  Press FUNCT SEL upper and DUp (OUTpUT) for
a write operation, or

b .  P ress  FUNCT SEL  uppe r  and  FTELD COR ( tNPUT)
for a read operation.

Mode 1

The single data set transfer mode, using a single disk drive,
transfers data unti l an EOD (end of data) is encountered.
The EOD causes termination of the operation, an EOJ
(end of job) is sent, and the read/write head then rerurns to
the index track. The only difference between reading or
writ ing in mode 1 is that the read operation has to update
the EOD field in the data set label before the 3741 goes
off-l i  ne.

lf the EOE (end of extent) is reached. and there is more
data to be transferred, one more record wil l be received
from the system and stored in program bu{fer A. An error
wi l l  be posted to indicate th is  condi t ion,  and the 3741 wi l l
wai t  for  an operator  response.  Hold ing ALPHA SH IFT and
pressing RESET, hold ing NUM SHIFT and pressing RESET,
or  pressing RESET can be used to c lear  the error  and wi l l
leave the 3741 onl ine,  a l lowing recovery of  the last  record
of data. To recover the last record receivecl and continue
processing the remainder of records, the ot)erator can (1)
extend the data set, search to EOD, press FiEC ADV. and
restart; (2) position to another data set labr"' l  and continue
the operat ion af ter  keying the in i t ia t ing secluence;  or  (3)
inser t  another  d isk and fo l low the procedure in  (2) .  Upon
continuation of the operation, the record saved in program
buffer A wil l be the first record written to the diskette. lt
is the operator's responsibil i ty not to modify or destroy
the record in program buffer A.

l f  ho ld ing  bo th  ALPHA SHIFT  and  NUM S iH IFT  wh i te
pressing RESET is  used to c lear  the previously  descr ibed
soft error, the 3741 is taken offl ine, and the record in pro-
gram buf fer  10 is  lost .

The procedure for recovering the last recorrl can also be
used in modes 2 and 5 if the EOE is reacherj before all of
the data has been transferred by the systenr.

Mode 2

This mode of  operat ion a lso uses only a s in, l le  d isk dr ive.
The difference in operation between modes; 1 and 2 is that
in  mode 2the3741 does not  go of f l ine af terr  a s ingle data
set has been transferred, but instead remains in a wait state
expecting another data set transfer to be init iated. The read
operation again updates the data set label r,rrrith the correct
EOD after each data set is transferred. Eaclh transfer of a
data set must be reinit iated by keying a 2 in position 2 if
the transfer of data is to be continued beyond that data
set. When the data set to be transferred is the last one, key-
ing a 1 in position 2 instead of a 2 wil l causrl the 3741 to
automat ica l ly  terminate the operat ion wi th an EOJ (end of
job). However. if the last data set was transferred without
keying a 1 in  posi t ion 2,  the operat ion wi l l  have to be ter-
minated manual ly :  by enter ing the device address and
pressing FUNCT SEL upper and T,  which vui l l  send the EOJ
to the system and terminate the operation.

Mode 3

Mode 3 can use both disk drives. lt transfers data con-
tinuously with no wait between data sets. When the EOD
is encountered, an EOD indicator is sent to the system when
writing or received from the system when reading. C in

I
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posi t ion 45 of  the d isket te label  ( the mul t ivo lume indicator)  Mode 5
indicates data cont inued on another  d isk;  L or  b lank indi -
cates that  th is  d isket te conta ins the end of  the cont inued When wr i t ing in  th is  mode,  a b lank or  a C in the rnul t i -

data set .  When wr i t ing data,  the 3741 checks the mul t i -  vo lume indicator  f ie ld means that  the data set  is  cront inued

volume indicator ;  when i t  encounters a C,  the data set  is  on the next  va l id  HDRl label .  This  label  can be the next

cont inued wi th the f i rs t  va l id  data set  on the next  d isk.  data set  on the same disket te or  on another  d isket te.  The

When the 3741 encounters an L or  b lank,  the t ransfer  of  system assumes that  a l l  the data sets sent  are one unt i l  an

data cont inues wi th the next  va l id  data set  on th is  d isket te.  L in  the mul t ivo lume indicator  f ie ld is  encounter( )d.  The L

When reading,  the 3741 generates a C or  L in  the mul t i -  causes the EOD to be sent  to  the system and data t ransfer
volume indicator  as data is  sent  f rom the svstem to the resumes wi th the next  va l id  data set .
3741.

When reading,  data is  read cont inuously f rom the system to
Transfer  of  data can cont inue back-and-for th between the d isket te,  s tar t ing wi th the f i rs t  va l id  data set  on the
dr ives or  wi th addi t ional  d isket tes in  dr ive 1 i f  dr ive 2 is  d isket te and cont inuing unt i l  an EOD is  received f rom the
not  ready at  the t ime i t  is  addressed.  l f  dr ive 2 is  not  ready,  system. The 3741 wi l l  then go to the next  va l id  data set  on
the 3741 wi l l  post  a message indicat ing i t  is  now ready to that  d isket te and cont inue to process data.  Wher the last
accept  another  d isket te in  dr ive 1.  You can then e i ther  in-  data set  def ined on that  d isket te has been proces: ;ed,  pro-

ser t  a new disket te in  dr ive 1 and press RESET to cont inue cessing can cont inue wi th another  d isket te on ther  other
or  manual ly  terminate the operat ion.  dr ive,  i f  i t  is  ready.  l f  the other  dr ive is  not  readl t ,  a  mes-

sage wi l l  be posted,  and contro l  can cont inue on r l r ive 1.

Wri t ing in  mode 3 does not  terminate automat ica l ly ;  there-
fore,  when you are done t ransferr ing data,  you wi l l  have to Mode 5 is  an operat ion very s imi lar  to  that  of  the 3747

manual ly  terminate the operat ion.  In  reading,  the EOJ is  d isket te- to- tape job.

automat ic .
The fo l lowing table prov ides a summary of  f  i le  t ransfer
mooes:

Mode 4

Mode 4 is the same as mode 3 except for the EOD and EOJ
indicator records generated. In mode 4, a special record is
sent to or received from the system at the end of a data set.
To produce this special record, you must, when init iating
th is  mode,  enter  a 3-character  l ine-ending sequence ( for

example,  XYZ) in  posi t ions 3 through 5,  in  addi t ion to the
entr ies in  posi t ions 1and2.  The specia l  EOD and EOJ in-
dicators can be whatever valid character sequence you
choose.  When wr i t ing and an EOD is  encountered,  one
more record wil l be transferred, containing, in this case, the
XY characters in the first two positions and blanks in the
rest of the record. This procedure continues with each data
set  unt i l  you manual ly  terminate the operat ion.  Then,  at
EOJ, one more record wil l be transferred, containing, in
this case, the XZ characters in the first two positions and
blanks in the rest of the record. When reading a fi le of data
in mode 4, the XY and XZ characters in a record wil l cause
an EOD and EOJ.
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Summary of File Transfer Operations (Read or Writel

Mode Drive Termination Writing (3741 to Systeml Reading (System to 3741)

I 1 Automatic Sing le  da ta  se t  on ly S ing le  da ta  se t  on ly

2 Manua l :  FUNCT SEL
upper, T

Use mode 1 on last data
set for automatic ter-
minat ion

Automatic at EOJ when
reading

Mult iple data sets with opera-
tor intervention between data
sets. Operator can posit ion

disk to next data set and con-
t i  nue .

Multiple data sets with operator intervention
between data sets. Each data set is automatic-
ally closed. Operator can position to next data
set  and cont inue.

3 l o r 2 Manua l :  FUNCT SEL
upper, T

Automatic at EOJ when
reading

Mult iple data sets processed

automat ica l l y .  The mul t i -
volume indicator of the label
controls when the end of a
data set is indicated. A blank
or L indicates the end of a
data set, a C causes data
from the next disk (drive 1
or 2l to be sent as part of the
same data set.

Mult iple data sets are processed automatical ly.
The mult ivolume indicator of the label is up-
dated along with the EOD address. A blank is
inserted i f  the data is contained on one disk.
a C is inserted i f  the data is corrt inued on an-
other disk, and an L is inserted in the last data
set label of continued data. Continuation to
drive 2 or back to drive 1 is automatic i f  these
drives are made ready at the proper t imes.

4 1 o r 2 Manua l :  FUNCT SEL
upper, T

Automatic at XZ
message when reading

Mult iple data sets processed

automatical ly as in mode 3
except for special records in-
serted by the 3741. These
records are created as a result
of an operator act ion. During
job setup, the characters XyZ
are entered on the display.
At the end of a data set, a
record with XY is sent to the
system. At the end of job, a
record with XZ is sent.

Multiple data sets are processe<l automatically,
as in mode 3. The 3741 wil l recognize special
end-of-data and end-of-job records indicated
by operator options.

5 1 o r 2 Manua l :  FUNCT SEL
upper, T

Automatic at EOJ when
reading

Mult iple data sets processed

automat ica l l y  in  a  s imi la r
manner to a diskette to tape
job on the 3747 . A blank or
C in  the  mul t i vo lume ind i -
cator of the label causes the
next data set on this disk or
the next disk to be sent as
part of the current data set.
An L causes an end-of-data
indicator to be sent to t lp
system.

Mult iple data sets processed automatical ly simi-
lar to tape to diskette job on the 3747. No
changes are made to the mult ivolume indicator
of the label when the end-of-data indicator is
received from the system. l f  E(lE is reached
before an end-of-data indicator,,  the operator
can continue to receive by readying another
labe l .

l /O  Adap te r  133



ERROR RECOVERY PROCEDURES

The errors that can occur while the l/O adapter is function-
ing are d isplayed in posi t ions 7 through 10 on the d isplay.
Errors d isp layed in posi t ions 7 and 8 are d isk errors;  errors
displayed in posi t ions 9 and 10 are system channel  errors.

Disk Errors

There are four types of disk errors:

o Basic disk errors

o Label checks

a Dataset checks

o Drive switching checks

Some disk errors are recoverable and some are not. For a
complete l isting of the errors and a recovery procedure, re-
fer to the IBM 3741 Data Station Operator's Guide, GA21-
9 1 3 1 .

System Channel Errors

System channel errors are not recoverable, except for error
code 86. When an error occurs, the operation wil l have to
be aborted by hold ing both ALPHA SHIFT and NUM
SHIFT whi le  pressing RESET. Any data f i les which were
open at the time the error occurred are left open and the
data lost. The data wil l have to be reconstructed and the
operation completely restarted. For error code 86. refer
tothe IBM 3741 Data Station Operator's Guide, GA21-
9 1  3 1 .



The fo l lowing char t  prov ides approximate t iming in for-
mat ion for  search,  copy,  and in i t ia l izat ion operat ions on the
374 1. Timings are shown for the normal sector sequence
11 , 2, 3, . . . . 25,26) and f or the alternate sector sequence
(1 ,3 ,5 , .  .  .  . 25 ,2 ,4 ,  .  .  .  . 24 ,261 .  The  t im inss  p rov ided  i n
the chart should serve as a useful guide when relative job
t iming must  be considereo.

Appendix A. Timings

The timings are based on 80 character rec,ords. Timing can
be affected by such things as disk speed, h-'ngth and location
of search masks, and the location of data sets on the disk.

OPERATION NUMBER OF
RECORDS

NORMAL SECTOR
SEOUENCE

ALTERNATE SECTOR - .

SEOUENCE
D I S K  1 D I S K  2 DISK 1 DISK 2

Search end

of data
1898 (assume
EOD i s  74001 ) 5 sec 5 sec 5 sec 5 sec

949 (assume
EOD is 37014], 3 sec 3 sec 3 sec 3 sec

400 (assume
EOD i s  16001 ) 2 sec 2 sec 2 sec 2 sec

Search on

seq uent ia  I

content

i  898 30 sec 8 sec 30 sec 8 sec

949 15  sec 8 sec l 5  s e c 8 sec

400 8 sec 8 sec 7 sec 7 sec

Search on

content
1898 5  m i n

30 sec
5  m i n
30 sec

2 min
50 sec

8  m i n

949 2 min
45 sec

2 min
45 sec

1  m i n
30 sec

4  m i n

400 1  m in
10  sec

1  m i n
10 sec 40 sec

1  m i n
45 sec

D isk
in  i t i a l i za -
t ion

1  m in
50 sec

1  m i n
50 sec

lmage copy 1898 p lus
index t rack

3  m in
30 sec

1 0  m i n

Data set

copy
949 1 0  m i n 9  m i n

Data set
copy

400 4  m i n
30 sec

3  m i n
50 sec
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Appendix B. Card Punch to Hexadecimal Conversion

Card Punch to Hex Conversion (in Hexadecimal Order)

HEX CARD PUNCH HEX CARD PUNCH HEX CARD PUNCH HEX CARD PUNCH

00
0 l
02
03
o4
05
06
07
08
09
OA
08
0c
OD
OE
OF
1 0
1 1
1 2
1 3
1 4
1 5
l 6
1 7
'18

1 9
1 A
1 B
1 C
1 D
I E

1 F
20
n 1

22
23
24
z c

26
27
28
29
2A
28
2C
2D
2E
2F
30
31
32
? ?

v
35
36
37
38
39
3A
3B
3C
3D
3E
3F

2-G 1-8-9
2 . 1 . 9
2-2"9
2.39
2.4,9
2-5-9
2-6-9
2.7"9
2.&9
2.1 "8.9
2-2,8.9
z- 5-6-3

2-4-8.9
2-S8-9
2-G8-9
2-7-8-9
2 - 1 1 . 1 - 8 - 9
1 - 1 " 9
1 .2 -S
1 .3 -9
1 -4 -9
1 - $ 9
1 -6-9

1 -7 -9
1 -8 -9
1 -1 -8 -9
1 -2 .8 .9
1-3-8-9
1 -4-8-9

1-5-8-9
1-6-8-9
1 -7.8.9

1 -G1 .8 -9
r1  - 9

t2-9
!  ? - O

!4 -9

r5-9

!6-9

r7-9

r8-9
r1-8-9
r2-&9
r3-8.9
r4-8-9
r-5.8.9
f6-&9
r7-&9
2-11-O1.8-9
-9
-o
-v
-v
-9
- Y

-9
.9
-8.9
-8-9
;8-9
-8-9

"8-9
;8-9
-8-9

45
46
47
48
49
4A
4B
4C
4D
4E
4 F

3 l

52
53
54
55
56

58
59
5A
5B
5C
5D
5E
5F
OU

o l

o z

63
u
b J

bb

o /
68
OY

6A
6B
bU

6D
6E
br

70
7 1
72
I 5

74
75
76
77
78
79
7A
t 6

7D
7E
7 F

40
4 1
42
43
44

NO PUNCHING I
I

12 .G  l . s  I
12.G2.s I
12.o3-s I
12.u4.s I
12-G5-e I
12,G6-e I
12-u7-s I
12-G8-e I
12.1.8 |
i2.z.B I
1 2-3-8 

|
12.4.8 

|
12 .$8
12-G8
12-7-8
1 2
12-11 -1-g

12-11-2-9
12 -1  1 -3 -9
12-11 -4-g

I 2 - 1 I - $ 9
12.11-6.9
12 .11 .7  - 9

1  2 -1  1 -8 -9
1 l - 1 - 8
11-2-8
1 1 "3-8
1 ' l - 4 -8
1 1 - t 8
1 t -6-8

11-7-8
1 1
o 1
11 -G2-9
11 -G3-9
1 1-0-4-9
11 -G5-9
11 -06 -9
1 1 - O 7 - 9
11 -G8-9
o 1 - 8
12-11
o3-8
G4-8
s5-8
G6-8
G7-8
12.11-0
1 2 - 1 1 - G 1 - 9
12.11-0-2.9
12 -1  1 -G3 -9
12 -1 ' t -G4 -9
r2 -11 -G5 -9
1 2-1 1 -G6-9

1 2.1 1 -G7-9

1 2.1 1 -0-8-9

1 -8
2.8
38
48
t8
G8
7-8

80
8 1
82
6J

u
85
86
87
88
89
8A
8B
8C
8D
8E
8F
90
9 l
92
93
g.

95
96
97
98
99
9A
98
oc

9D
9E
9F
AO
A 1
A2
A3
A4
A5
Ab

A7
A8
A9
AA
AB
AC
AD
AE
AF
BO
B 1
82
B3
B4
85
B6
87
B8
B9
BA
BB
BC
BD
BE
B F

2-0-1 -8
2-O-1
2-O-2
z-u- 5

2-U4
2-O-5
2-G6
2-O-7
2-G8
2-0-9
2-G2-8
2-0-3-8
2.O-4-8
2-G5-8
2-G6-8
2.O.7-8
2 .11 ,1 -8
2 -11 -1
2-11-2
2 " 1 1  . 3

2-11-4
2-11-5
2-11-6
2 .11 .7
2-11-8
2-11-9
2 -1 ' t - 2 -8
2-1 1 -3-8

2 - 1 1 - 4 - 8
2 -1  1 -5 -8
t -  |  |  -b -6

2 .11 -7  -8

1 -0-1 -8

1 - G 1
1 -O-2
1 . G 3
1-0-4
1 -0 -5
1-0-6
1-O-7

t1 -0 -8
r 1 - o 9
r 1-0-2-8
r1-G3-8
| 1.0-4-8
r1 .G5-8
t1-G6-8
1-G7-8
2-1 1 -0-1-8
2-11-O-1
2-11-O-2
2-1 1-0-3
2-11-O-4
2- r  1 -G5
2-r 1-0-6
2 - 1 1 - G 7
2-11-O-8
r2-1  1-0-9
t2.11-O-2-8
r2-1 1 -0-3-8
t2-1 1 -G4-8
r2-1 1 -G5-8
| 2-1 1-0-6-8
t2-11-G7-8

c0
c 1
C2
U J

C4

UO

c8
C9
CA
CB

CD

DO
D 1
D2
D3
D4
D5
uo
D7
D8
D9
DA
DB
DC
DD
Utr

D F
EU

E 1
E2
E3
E4
E5
trb

E I

E8
E9
EA
EB
F '

ED
EE
E F
FO
F 1
t z
r J
F4
F5
F6

F8
F9
FA
FB
FC
rv
FE
F F

12-O
t 2 - 1
t2-2
12-3
t2-4
I  t - J

12-6

12-8
I  z - Y

12-O-2-A-9
1 2-0-3-8-9
12-O-4-a-9
12-G5-8-9
1 2-0-6-8-9
12-0-7-A-9
1  1 - 0
1 1 - 1
11 -2
1 1 - 3
1  1 - 4
1  1 - 5
1  1 . 6
11 -7
1 1 - 8
1  1 - 9
12-11-2-8-9
1 2-1 1 -3-8-9

12-11-4-8-9
1 2- i  1-5-8-9
1 2-1 1-6-8-9
12 -11 -7 .8 -9
G2-8
1 1 - G 1 - 9
G2
rL?

G4
G5
G6
t7
G8
0,9
1 1-0-2-8-9
11-0-3-8-9
11 -04 -8 -9
I 1 -0.5-8-9

1 r-G6-8-9
1 1-0-7-8-9
0
1
2
?

4

6

a

I
12-11-O-2-A-9
1 2-1 r-0-3-8-9
12-1 1 -G4-8-9

12-1 r .G5-8-9
1 2-1 1 -0-6-8-9

12- l  1-07-8-9
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Card Punch to Hex Conversion (in CartJ punch Order)

G 1
G 1 . 8
0-1 ,8-9

0 -1 ,8 .9 -1  1
G 1 , 8 - 9 , 1  1 - 1 2
0- 1 .8.9,1 2
0 -1  , 8 -1  1
0 -  1 . 8 . 1  1 . 1  2
G 1 - 8 - l 2
G  1 . 9
0 - 1 - 9 - 1 1
G1 .9 .11 .12
a l - 9 .12
0 - l - 1  1
o - 1 . 1 1 . 1 2
| u - 1 . 1 2

U?
0-2-8
G2-8.9
G2"8 -9 .11
a2-a-9-11,12
o-2.8.5.12
G2-8 -11
G2-8 -1  1 -1  2
o -2 .8 .12
a2.s
0-2.9-1 1
G'2 .9 .11 .12
G2.9 .12
a 2 - 1 1
0.2 .11 .12
0 2 . 1 2
G3
G3-8
G3-8-9
G3-8-9-11
G3-8.9-1 1. 1 2
0-3-8-9.1 2
0-3-8-r 1
0-3-8 .1  1 .12
G3-8.1 2
o3-9
G 3 . 9 1 1
G3-9-1  1- l  2
G3,9.1 2
G 3 - 1 1
0 - 3 . 1  1 - 1 2
r,tsJ- I I

G4
G4-8
G4-8-9
G4-8-9.11
G4-8.9"1 1.12
04-&912
o4-8 .11
o4.8-11.12
0-4.8.1 2
G4.9
o4.9-t I
o 4 - 9 1 1 - 1 2
0-4-s-12
o4.11
o4-11.12
o4-12

o l

69
29
20
30
00
AO
BO
80
2 1
E 1
7 1
4 1
A 1
B 1
81
E 2
EO
2A
EA
FA

AA
BA
9A
22
62
t2
42
A2
82
82
F 2

6B
28
Ett

F B

AB
BB
dtt

Z J

OJ

73
43
A3
B3
83
E4
6C
2C
c a

F C

cc

BC
8C
24
64
74
44
A4
B4
u

o 5
G5-8
o5.8-9
G5,8.9-1 1
G 5 - 8 - 9 . 1 1 . i 2
G5 -8 -9 -12
G5-8 -11
G5 .8 .1  1 .1  2
o5 -8 -12
G5-9
G 5 . 9 - 1 1
o 5 - 9 - 1 1 - 1 2
G5 .9 .1  2
0-5.1 1
G5 .1  I  . 1  2
w ? - t t

G6
G6-8
0.6.8-9
G6-8 -9 -11
G6 .8 .9 -1  1 -12
0-6-8.9.1 2
G6-8-1 1
G 6 - 8 - 1 1 - 1 2
G6-8 -12
o6-9
G6-9.1 1
o 6 . 9 - 1 1 . 1 2
06-9.1 2
G 6 - 1 1
G 6 . 1  1 - 1 2
v o - t z
a7
o7-8
o7.8-9
G7-8 -9 -11
0-7-8.9-1 1-1 2
G7-8 "9 "12
o7 -8 .11
G7-8 .11 .12
|u .7 .8 .12
G7-9
o7"9-11
u7-9 .11 .12
c7.9 .12
o.7  .11
0 7 . 1 1 . 1 2
r-}.7.12
o8
o8-9
o8-9 .11
08-9 .1  1 .1  2
o8-9-12
0 8 - 1 1
o 8 - l 1 . 1 2
08-12
o9
o 9 - 1 r
G9. r  1 .1  2
09-12
0
0 1 1
o 1  1 - 1 2
|u .12

t rc

6D
2D
ED
F D
CD
AD
BD
QN

25
65
75
a 3

A5
B5
85
co
6E
2E
E E
F E
Ltr

A E
B E
ttE

26
bb

76
46

o o

6b

t /

O T

z f

trF

T T

CF
AF
BF

67
77
47
A7
87
87
E8
td

68
78
48
A8
R E

8B
E9
A9
B9
89
FO
DO
70
c0

1
1 . 8
1 .8 -9
1 "8-9-1 1
1 -8 ,9 -1  ' l  .  12
1-8-9- 1 2
1 - 8 - 1  1
1 -8 .11 "12
1 . 8 . 1 2
1 -9
1 -9 .1  1
1 , 9 . 1 1 - 1 2
1-9-12
1 - 1 1
1 . 1  1 - 1 2
t -  |  I

2-8
2.8-9
2.8.9,1 I
2 .8 .9 .11 .12
2.8 .9 .12
2-8 .11
2-8-11"12
2-8"12
2.9
2 - 9 . 1 1
2-9-11-12
2-9-12
2-11
2 - 1  1 . 1 2
z - t /

3-8
3-8.9
3-8.9-l  1
3 - 8 - 9 . 1 1 - 1 2
3-8-9-1 2
3.8.1 l
3-8-r 1-1 2
3 .8 .12
J-V

3-9.1 1
3-9-1  1 .12
3"9-12
3-1 1
3 . 1  1 . 1 2
3-12
4
4-8
4-8-9
4-8-9- 1 1
4-8-9.1 1.12
4-8-5.12
4-8"1 1
4-8.11.12
+ 8 . 1 2
4-9
4.9-1 1
+9 .11 .12
4-9-12
4-11
4 -1  1 .12
4-12

5
5-8
5,8.9
5-8-9-1 1
5 -8 .9 -1  1  " ' 12
5 -8 .9 -12
5-8-1 1
$ 8 - 1 1 - 1 2
5-8.12
5-9
5.9-1 1
5 - 9 - 1 1 . 1 2
5 .5 .12
f , - t l

5 " 1  1 . 1  2
5-12
o

6-8
6.8-9
6-8-9- l  1
6 - 8 - 9 . 1 1 - 1 2
6-8.9-1 2
6-8.1 1
6-8-1 1 -1 2
6-8.1 2
6-9
6-9-1 1
6 " 9 - 1 1 - 1 2
6-9-12
6 -1  1
6 - 1  1 . 1 2
6-12
7
7.8
7.8.9
7.8-9- I 1
7 -8-9. ' t  1.12
7 .8 .5 .12
7 .8 .1 ' t
7.8-11-12
7-8-12
7"9
7-9.1 1
7 .9 .11 .12
7-9-12
7 - 1 1
7 . 1 1 . 1 2
7 - 1 2
I
8-9
8-9-1 1
8 - 9 - 1 1 - 1 2
8-9-12
& 1 1
8 . 1  1 . 1 2
8-12
a
d l 1

9-1  1 .12
9-12
1 t
11-12
1 2
NO PUNCHES

F 1
79
39
1 9
1 0
09
5g
90
49
3 1
' t1

5 1
0 1
D 1
o l

c1
F2
7A
3A
1 A
DA
OA
5A
9A
4A
3Z

1 2
52
02
D2
92
a a

r J

7B
? R

1 B
DB
OB
5B
9B
4B
33
1 3
53
03
D3
93
U J

F4

3C
1 a

DC
0c
5C
9C
4C
v
1 4
g
04
D4
94
c4

F 5
7D
3D
1 D
DD
OD
5D
9D
40
35
1 5
55
05
D5
95

T O

7 E
Jtr

I E

D E
OE
5E
9E
4E
JO

t b

co

UO

U b

96
U O

F7
7 F
3F
1 F
D F
OF
5F
9F
4F
37
1 7
57
07
n 7

97

F8
38
1 8
58
08
D8
98
c8
F9
no

99
c9
60
6A
N

40
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Automatic fietd: A field that is completed by the machine Data set label: The information in track 00 (index track)
automat ica l ly  such as an auto dup or  auto sk ip f ie ld which that  ident i f ies a par t icu lar  data set .
the operator does not have to key manually.

Disk: The magnetic media on which data is recorcled.

Begin field code: Synonymous with field definit ion
character .  Disk error :  An error  condi t ion caused by the d isk or

mach ine .  D i sk  e r ro r  numbers  a re  1 ,2 ,3 ,  4 ,5 ,7 .
Blank character: An unused character position in a record.
Results when the space bar is pressed. Diskette: The square plastic container and its enclosed disk.

BOE(beg inn ingo fex ten t ) :  Thebeg inn ingo fada tase t .  Dup l i ca te f i e l ds :  F ie ldsp rog rammed to repea t i n fo rma t i on
defined by a track and sector number; pertains to positions from the same field in the previous record.
29 through 33 in the data set label.

End programming code: Synonymous with end-of-program
Bypass: Moving the cursor across a field or portion of a character.
record without changing the content in the field or portion
ofthe record. End-of-program character: The letter (E) used to make the

end of the program,
Continuation character: Synonymous with continuation
field code. EOD (end of data): The address of the next available sector

on the d isk for  a record.  This address is  in  posi t ions 75
Cont inuat ion f ie ld code:  Characters fo l lowingthe f ie ld through 79of  a data set  label  on the index t rack.
def in i t ion characters in  the program and indicate the pro-
gram shi f t  (a lpha or  numer ic)  for  the remain ing posi t ions Error  code:  A character  d isp layed in the status l ine to

in the program. indicate type of  error  occurr ing.

Glossary

Accumulator: A counting device that retains an accumu-
lated sum until reset.

Alpha shift: The A and Z keys plus the bottom letters on
al l  the other  keys.

Alphameric: Any of the 26 characters of the alphabet or
10 numer ic  d ig i ts  0 through 9.

Control statement: Synonymous with mask statement.

Copy: The duplication of data from one disk onto another
disk.

Counters: Devices that count keystrokes, records, and
corrections (made while verifying). These counters are
used for production statistics.

Current f ield: The field being processed by the operator.

Cursor: The underscore character (_) on the disp!ay screen
that indicates where the next character wil l be entered
(referred to as cursor position).

Data: Information that is keved from a source document.

Data set: The various types of information relatecl to a
par t icu lar  job and entered as a group of  records.

Field: A specif ic number of character posit ions reserved by

means of a program for a part icular category of data for a

record(s ) .  For  example .  the  pos i t ions  in  wh ich  the  cos t  o f

a Part is entered,

Field definit ion character: The letter used in a program to

mark  the  beg inn ing  o f  a  da ta  f ie ld .  The le t te r  a lso  de f ines

the shif t  and the type of f ield, such as R for a r ight adiust

f ie ld ,  S  fo r  a  sk ip  f ie ld ,  e tc .
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Fi l f  charac ter :  E i ther  a  b lank  or  zero .  Used in  r igh t  ad jus t  Record :  A  p iece  o f  da ta  no  more  than 12g charac ters  long
f ie lds ,  f rom the  f i rs t  pos i t ion  to  the  f i rs t  r ron_f i l l  charac ter  tha t  i s  usua l ly  on ly  par t  o f  a  re la tec l  se t  o f  da ta .
en tered  in  the  f ie ld .

Record address: The track and sector number of a recoro.
lndex  t rack :  The f  i r s t  t rack  on  the  d isk  ( t rack  00) .

R igh t  ad jus t :  To  en ter  charac ters  a t  the  r igh t  end o f  a  f ie ld .
Load: To enter a program into a storage area.

Sector: A section in a track on the disk I 'or a record.
Machine mode: Pertains to what the machine is set uo to
do ( tha t  i s  en ter ,  ver i f y )  and is  ind ica ted  in  the  s ta tus  l ine .  Sk ip  f ie ld :  A  f ie ld  in  wh ich  da ta  i s  b lanked.

Mach ines ta tus :  Refers  to  the  code in  the  s ta tus  l ine  tha t  Source  document :  Mater ia l  con ta in ing the  in fo rmat ion  to
te l l s  you  whether  the  mach ine  is  ready  (R)  o r  no t  readv  be  keved.
(N)  o r  requ i res  you to  wa i t  (W) .

Sta tus  l ine :  The top  l ine  on  the  d isp lay  screen.  G ives  in fo r -
Manual f ields: Any f ield that the machine does not automa- mation such as cursor posit ion, record address, and machine
t ica l l y  p rocess .  mode.

Mask statement: A set of instruct ions stored in the program Verify bypass f ield: A f ield that is bypassed during veri fy
area  o f  the  mach ine  when do ing  f ie ld  to ta ls  opera t ions .  mode bu t  no t  dur ing  en ter  o r  update  mode.

Numeric shif t :  The top character on each key (except A Verify indicator f ield: A single character f ield indicating
and Z l '  

whetheror  no t  a  da ta  se t  i s  ver i f ied .  The f ie ld  conta ins  a
V i f  ver i f ied ;  i t  con ta ins  a  b lank  i f  no t  ver i f ied .

Of f l ine :  An opera t ion  done w i th  a  p rev ious ly  keyed job
when do ing  a  f ie ld  to ta ls  opera t ion .  Ver i fy  mark :  Synonymous w i th  ver i f y  ind ica tor  f ie lo .

Po in te r :  lder r t i f ies  the  pos i t ion  in  a  bu f fe r  tha t  da ta  i s
be ing  moved f rom or  p laced in to ,  dur ing  a  card  read or
punch opera t ion .

Program: A r;et of instruct ions that tel l  the machine what
to  do  w i th  da ta  as  you key  i t .

Program chaining: A method used for automatic program
se lec t ion .

Program code: The characters that make up a program.

Program f ield: A f ield containing program code characters
to  spec i fy  the  type  o f  f ie ld ,  p rogram sh i f t ,  and  length  o f  the
f  i e  l d .

Program number: The number in the status l ine that gives
the  s to rage area  number  o f  the  program cur ren t ly  be ing
used.

Program shift  code: The letter in the status l ine that indi-
cates the proEram shift  (alpha or numeric) of the character
to be keyed.
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Index

accessib i l i ty  error  8
access ib i l i t y  f  i e l d  8 ,  10
accumu la te  t o ta l s  f  i e l ds  37 ,  41
accumulator  d isplay,  f  ie ld tota ls 36,  40
accu mu lators

desc r i p t i on  37 ,  41
f  i e l d  t o t a l s  37 ,  41

ACL program execut ion,  unat tended 66
adapter,  l /O {see l /O adapter)
adding records

descr ipt ion 22
operat ing procedures 22
record insert ion 20
to a batch 22

adjustable forms t ractor  96
adjustable margins feature 95
af ternate record advance 12
AN D f  unct ion 43,  45
auto balance example 39
au toma t i c  con t i nua t i on  o f  p r i n t i ng  98
aux i l i a r y  dup l i ca t i on

descr ipt ion 28
in  ve r i f y  14

avai lable features 4

bad spot
descr ipt ion 23
hand l i ng  o f  23 ,24

bad t rack
check 53
code ,  w r i t i ng  51
error  53
ident i f  icat ion 53
speci f icat ion error  54

batch audi t ing 36,  40
begin f ie ld codes (see f ie ld def in i t ion characters)
beg inn ing  o f  ex ten t  f  i e l d  8 ,9 ,72
bid response error ,  negat ive 90
b id i r ec t i ona l  p r i n t i ng  96
binary synchronous communicat ions (see BSC)
B O E  f i e l d  8 , 9 , 7 2
BSC (binary synchronous communicat ions)

(see also communicat ions;  te leprocessing)
CE status l ine 86,  88,  92
data set  label  f ie lds

beginning of  extent  72
end  o f  da ta  72 ,73
end  o f  ex ten t  72 ,73
mu l t i vo l ume  i nd i ca to r  73

disk errors 90
electr ical  c i rcui ts 61

BSC (b i na ry  synch ronous  commun i ca t i ons )  ( con t i nued )

e r ro r  cond i t i ons  89
error  recovery 92
example

receive 74
t ransm i t  71
transmit / receive 77

fac i l i t i e s  57
features 61
ind icators

sec to r s  91 .
status 88
track 91

modes 68
operat ing procedures 82
programming support  68
sratus message

descr ipt ion 92
format 92

summary  81
th roughpu t  94

BSC CE status l ine 88.  92
BSCA

d isk ( s )  f u l l  e r r o r  90
modes 88
received data block check 91
setup error  90

bu ffers

current  record 5
de f i n i t i on  5
expanded 63
ho ld  5
input  123
output  123
previous 5
program 5

bypass data set field 8, 1 0
bypass f  ie ld def  in i t ion code 26,27

card punch to hex conversion 1 36
card read/punch format contro l

automat icselect ion 120
manual  select ion 12O
program level A 12O
program level 9 12O
programs 121

card read/punch format contro l  characters 121
card read/punch format control examples 124
card read/punch format instruction set 121
card reader feature,  operator  ident i f icat ion 62
carr ier ,  common (see common carr ier)
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CE mode 24
CE s ta tus  l i ne ,  BSC 92
chaining characters 30
chaining,  proEram 30
changing a program in a program buf fer  30
channel  errors,  system 134
character  codes 26
character  keys 2
character  sets,  371 7 97
characters,  contro l  s tatements 43
characters,  edi t  111
check ing  a  d i sk  53
circui ts,  te leprocessing 61
clock feature,  synchronous 61
codes,  a ler t  and error  99,90
coding a program 25
col lat ing sequence 1 8
COMM key  70 ,72
common carner

nonswitched 59
switched 60

commu nicat ions
(see also BSC; te leprocessing)
conf igurat ions 58
descr ipt ion 57
exampte

receive 74
t ransm i t  71
transmit / receive 77

faci l i t ies 57
modes 68
mu l t i po i n t  67

compare remote terminal  ident i f icat ion sequence 62
comput ing sel f -check dig i t

modu lus  10  55
modu lus  11  56

content  search,  search mode 17
cont inuat ion characters

a lpha  26 ,27
f ie ld 25
numer i c  26 ,27

cont inue f ie ld codes (see cont inuat ion characters)
cont inued contro l  s tatements,  f ie ld tota ls 44
cont inuous card read mode 1 1 g
contro l  characters

data recorder 121
p r i n te r  f o rma t  100

control  s tatement characters,  of f l ine f ie ld tota ls 43
controt  statement format character  descr ipt ion 43

cnaracter  present or  absent 44
comma 44
compare character  44
cont inued contro l  s tatement 44
end of last statement 44
less than s ign 43
logical  AND 45
program buffer to be selected 43
statemLlntseparator  44
three dig i t  posi t ion number 43

controt  statements 42
conversion table,  t rack to record 35

copy
al l  ( image copy) or  part  of  a data set  50
a l l  ( image  copy )  o r  pa r t  o f  d i sk  2  50
copying a record 50
hand l i ng  d i sk  e r ro r s  23
up to a speciJ ied record on disk 2 50

COPY key 49
copying a record 50
correct ion keystroke counter,  ver i fy  34
counters d isplay 34
counters,  product ion stat is t ics 34
creat ing and stor ing programs 28
creat ion date f ie ld 9,  1 0
cross foot ing 36
current  record buf fer  5
current  record buf fer ,  format 1 19

D A S H  k e y  1 2 ,  1 4 , 1 5
data block error ,  BSCA received g0
data cal l  terminat ion 89
data converter  8,  9,  10
DATA D ISPLAY key  30
data entry system overview 1
da ta  f i e l d ,  sec to r  6 ,51
data informat ion l ines 2
clata recorder at tachment feature 117
oata recovery

descr ipt ion 22
methods 22

data set  empty error  1 3
data set  label  error  checking 1 1
data set  label  f ie lds

access ib i l i t y  8 ,10
beg inn ing  o f  ex ten t  8 ,  I
BSC (see BSC data set  tabet  f  ie tds)
bypass data set  8,  1 0
creat ion date 9,  1 0
data set nanle 8, 9
descr ipt ion 8
end of  data 9,  1 0
end of  extent  8,  1 0
e r ro r  check ing  11
exp i r a t i on  da te  9 ,  10
header' 1 8, I
interchange type 9,  I  0
l o c a t i o n  7 , 9 ,  1 O
mod i f i ca t i on  11
mu l t i vo l ume  i nd i ca to r  9 ,  10
record length 8,9
summary  9 ,  10
ve r i f y  i nd i ca to r  9 ,  1O
volume sequence number 9,  l0
wr i te protect  8,  l0

data set  label  updated,  cont inuous card read 1 1 g
data set  labels

descr ipt ion 8
error  1 1
index t rack 7
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data set  mode, pr inter  97
data set name field B, 9
data set not ready error 90
data stat ion 1
data stream pr inter  contro l  characters 107
data t racks 1
de{ in i t ion characters,  f ie ld 26
D E L E T E  R E C  k e y  1 9
defeted record error  17,19
deleted records

desc r i p t i on  19 ,20
enter mode 20
search mode 20
sector  content  20
update mode 20
ver i fy  mode 20

del imi ter  character ,  prompt ing record 32
digi t ,  sel f -check 55
disk checking 53
disk error  handl ing when copying,  recovery 24
disk errors

BSCA 90
disk read 23
disk wr i te 24
in i t i a l i za t i on  52
l /O adapter 134
no record found 23
seek 23

disk in i t ia l izat ion
disk checking 53
errors 54
procedure 52
purpose 51
record sequence 52

disk layout  7
disk not  accessib le error  B
disk read error 23
disk record sequences 52
disk wr i te error  24
d i sk  2

copy (see copy)
not ready error 90
operation 49
preparation 49
search operations 49

D ISK  2  REC ADV key  49
D ISK  2  REC BKSP key  49
D ISK  2  RETURN TO INDEX key  49
disk(s l  fu l l  error ,  BSCA 90
disket te

care 3
descr ipt ion 3
handl ing 3
layout  7
storage 3

DISPLAY DATA key 30
D ISPLAY F IELD  NAME key  33
D ISPLAY F IELD  PROG key  33
display l ines 2
DISPLAY PROD STAT key 35
DISPLAY PROG key 30

display screen 2
display,  ver i fy  mode 14
displaying

a program 30
field totals 36. 40
hexadecimal  data 19
of f l ine f  ie ld tota l  accumulators 40
product ionstat is t ics 34

dua l  d i sk
(see also disk 2)
capabi l i ty  49
copy (see copyl
operat ion 49
preparat ion 49
search operation 49

dupl icate f ie lds 26,27
dupf icate program f  ie ld 26,27
dupl icat ion funct ions

auxi l iary 2A
desc r i p t i on  27 ,24
ver i fy  mode 14

edi t ing
characters 1 1 1
considerat ion 11 1
description 1 1 1
examp le  114
3 7 l 5 p r i n t e r  1 1 1
3 7 1 7  p r i n t e r  1 1 1

electrical circuits. teleprocessing 61
empty data set error 1 3

end of  data f  ie ld 9,  10,  73
end of data dearch, search mode 16
end of extent

e r r o r  1 3 , 1 5
f i e l d  8 ,  10 ,  73

end of file card 1 1 9
end of  job card 1 18
end of last statement, field totals 44
end-of-programcharacter  25
end programming code (see end-of-program character)
engraved character font 97
ENTER key  12
enter mode

alternate record advance 12
da ta  f l ow  12

descr ipt ion 12
negat ive value 12
r ight  f ie ld-adlust  f ie lds considerat ions 12

EOD f i e l d  9 ,  10 ,  73
EOD SEARCH key  ' 16

EOE e r ro r  13 ,  15
EOE f i e l d  8 ,  10 .  73
error  codes.  d isk in i t ia l izat ion 54
error  condi t ions.  BSC 89
error  condi t ions,  pr inter  1 1 0
error  correct ion,  ver i fy  mode 14
error  handl ing when copying.  recovery 22
error recovery, self-check errors 55
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errors,  d isk in i t ia l izat ion 54
example

cha in i ng  31
commun i ca t i ons  71 ,77
data recorder formatting '124

ed i t  1  13
of f  l ine f  ie ld tota ls 45,  4 l
operator  guadance 3 l
recerve mode 14

expanded buf fer  63
expanded communicat ions feature 63
expanded communicat ions program contro l  66
expanded commun icat ions receive 72
expanded  commun i ca t i ons  t r ansm i t  mode  69
expanded communicat ions t ransmit / receive mode 76
expanded  commun i ca t i ons /mu l t i po i n t  da ta  l i n k  con t ro

feature 66
exp i r a t i on  da te  9 ,  lO

f ie lds (cont inued)

manua l  numer i c  26 ,27
mu l t i vo l ume  i nd i ca to r  9 ,  10
read out  41
read out / reset  37,  41
record length 8,9
r ight  adjust  26,27
sel f -check 26,28
sk ip  26 ,28
uncondi t ional  bypass 26,27
ver i fy  indicator  9,  10
volume seguence number 9,  1O
wri te protect  8,  10

f i le t ransfer  1 30
format contro l  (see local  format contro l ;  processing uni t

format contro l )
formatt ing

current  record buf fer  1 19
data recorder 12O
printer  98

forms stand feature 95
func t i on  e r ro r  11
funct ion keys 2
funct ion swi tches,  data recorders 122
funct ions

BSC 57
data stat ion 4
pr inter  97

hal f  duplex mode 57
handl ing disk errors when copying,  recovery 23,24
handf ing of  bad spots 23,24
hardware,  pr inter

descr ipt ion 95
features 95

hash totals 36, 40
header 1 f ie ld 8,  9
HEX key  19
hexadecimal  data

descr ipt ion 18.  19
d i sp lay i ng  19
m u l t i p u n c h  1 9
negatave value 1 9
ver i fy  1 5

hexadec ima l  d i sp l ay  1g
hold buf fer  5
ho r i zon ta l  t ab  1o2
how format contro l  works 123

IBM disket te (see disket te)
IBM 1 29 card data recorder 117
IBM 3540 disket te input /output  uni t  I
IBM 3713  p r i n t e r  ( see  3713  p r i n t e r )
IBM 371 5 pr inter  (see 371 5 pr inter)
IBM 3717  p r i n t e r  ( see  3717  p r i n t e r )
IBM 3741 data stat ion (see 3741 data stat ion)

featu res
ava i l ab l e  4 ,61
BSC 61
data recorder 117
data stat ion l
p r i n t e r  95
proof  keyboard 1 16

f i e f dcon t i nua t i oncha rac te r  25 .26
F I E L D  C O R  k e y  1 5
f ie ld correct  mode 1S
f ie ld def in i t ion characters 25
F IELD  NAME D tSpLAy  key  33
F IELD  PROG D tSPLAy  kev  33
f ie ld tota ls

descr ipt ion 18
display 36,  40
mode  18
o f f l i ne  18 ,40
on l i ne  18 ,  36
operations 46

f ie lds

access ib i l i t y  8 ,10
accumulate tota ls 37,  41
beginning of  extent  B.  g

bypass data s€t 8, I 0
creation date 9, 1 0
data set label for BSC (see BSC data set label fields)
data set name g, 9
description

data set label 8
of f l ine f ie ld tota ls 40
onl ine f  ie ld tota ls 36
program 25

dupl icate 26,27
end of  data 9,  10
end of  extent  8,  10
expirat ion date 9,  10
f iefdcont inuat ion 28,26
header 1 8,9
interchange type 9,  10
manui i la lphabet ic 26,27
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IBM 3747  da ta  conve r t e r  8 ,  9 ,  10
fBM 5496 data recorder 117
ICA ( integrated communicat ions adapter)  68
ident i f icat ion card reader feature,  operator  62
ident i f icat ion feature,  terminal

descr ipt ion 61
remote terminal  ident i f icat ion compare 62
transmit t ing terminal  ident i f icat ion sequence

ident i f icat ion f  ie ld
sector 51
wr i t i ng  51

ident i f icat ion sequence compare,  remote terminal
ident i f icat ion sequence.terminal  61
incorrect  label  error  1 1
index t rack

data set labels 8
descr iot ion 8
layout  7

index t rack layout  7
i nd i ca to r  f  i e l d ,  mu l t i vo l ume  9 .  10
indicator ,  BSC

sector  91
t rack  91

indicators,  BSC error  89
in i t i a l i za t i on  e r ro r s  54
in i t i a l i za t i onp rocedu re  52
in i t i a l i za t i on ,  d i sk  ( see  d i sk  i n i t i a l i za t i on )
input  buf fer  123
input  speci f icat ion error  54
inqu i ry 67
inquiry mode

descr ipt ion 80
terminat ion 89

inquiry operat ing procedure 87
insert constants, receive data and 65
insert ing records 20
instruct ion set ,  data recorder 121
ins t r uc t i on  se t ,  p r i n t e r  99 .107

local  format contro l  99
processing uni t  format contro l  107

integrated communicat ions adapter 68
interchange type indicator  f ie ld 9,  10
l /O adapter 1 30

error recovery procedure 134
f i le t ransfer  1 30
mode summarv 133

mode  1 -5  131
system channel  errors 134

keyboard 2
keyboard,  proof  1 '16

keylock feature 62
keystroke counter 34

6 1

62

l abe l  mod i f i ca t i on  11
label ,  incorrect  1 1

fess than s ign,  f ie ld tota ls 43
l ine bid error  89
l ine check error  89
l i ne  t e rm ina t i on  89
foading a program 25
local  format contro l

advantages 99
descr ipt ion 99
examp le  104

fog i ca l  AND func t i on  43 ,45

manual  a lphabet ic f  ie lds 26,27
manual  numeric f ie lds 26,27
margins feature,  adjustable 95
mask,  dur ing search '17

matr ix  pr inter  95
merge records 49
message aborted error 89
message, BSC status

descr ipt ion 92
fo rma t  92

m iss i ng  da ta  22
mode of  operat ion

BSC
receive 72

t ra nsm it 69
transmit / receive 73

de f  i n i t i on  6

en te r  12
f ie ld correct  1 5
f i e l d  t o t a l s  18
general  6
mod i f y  11
pr inter  97
read index 6
search 1 5
update 1 3
verf iy  1 3

mode select ion error

en te r  12
field correct 1 5

mod i f y  11
search on content  17

search on record address 16

search to end of data 1 6

modem 61
modi fy mode 1 l
modi fy ing a label  ' | .1

mod ifying a program 25, 30
modu lus  10  55
modu lus  11  56
mult ip le data sets created 1 19

mult ip le data sets per d isk 1 1

mult ip le network audible a larm 91

mult ipointcommunicat ions 67
mult ipunch operat ions 19

mult ivolume indicator  f ie ld 9,  10,  73
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negat ive bid response error  90
n e g a t i v e  v a l u e  1 2 , 1 9
networks

nonsw j t che r l  51  , 59
suy i t ched  57 ,60

no  reco rd  f ound  e r ro r  23
nonsw i t ched  mu l t i po i t l t co rnmun i ca t i ons  66 ,  67
nonsw i t chedne t \ r yo r k  59
not ready error ,  data set  90
numer i c  con t i nua t i on  cha rac te r s  25 ,26

p r i  nter
( see  a l so  3713  p r i n t e r ,  3715  p r i n t e r ,  o r  3717  p r i n t e r )
contro l  characters,  data stream 101
de ta i l eddesc r i p t i on  95
ed i t i ng  1 ' l  1
e r ro r  cond i t i ons  1  10
format contro l  characters 1 00
format program select ion 1O2
formatt ing 98
func t i ons  97
anstruct ion set  99,  l07

local  format contro l  99
processing uni t  format contro l  107

modes 9l
p r i n t i ng ,una t t ended  65
p r i va te  l i ne  channe l s  59
processing uni t  format contro l

advantages 99
desc r  ipt  ion 107

PROD STAT  D ISPLAY key  35
product ion stat is t ics

descr ipt ion 34
d i sp lay i ng  34
keystroke counter 34
record counter 34
ver i fy  correct ion keystroke counter 34
wr i t i ng  on  d i sk  35

program

cha in i ng  30
cha in i ng  i n  a  p rog ram bu f f e r  30
changing a program in a program buf fer  30
coding 25
control ,  expanded communicat ions 66
creat ing 25,28
descr ipt ion 25
d i sp lay i ng  30
end of  program character  25
f ie lds descr ipt ion 25
modi f  icat ion 25,30
select ion,  pr inter  format 98,  102
stor ing 25
summary chart  26

p rog ram bu f f e r  A  99 ,  102 ,  120 ,131
program buf fer  to be selected,  f ie ld tota ls 43
program buf fer  0 25
program buf fer  I  12O
prog ram cha in i ng

characters 30
descr ipt ion 30
example 3 ' l

program cont inuat ion character  25,  26
program f ie ld def in i t ion character  25
program f ie ld descr ipt ions

dup l i ca te  26 ,27
f  i e l d  con t i nua t i on  25 ,26
manua la l phabe t i c  26 ,2 l
manua l  numer i c  26 ,27
r ight  adjust  26,27
sef  f -check 26,2A
sk ip  26 ,28
uncondi t ion bypass 26,27

o f f l i ne  f i e l d  t o t a l s
contro l  s tatement 42
descr ipt ion 40
d i sp lay  40
examp les  45
operat ion 40
programming 41
select ion 40
setup example 47
uncondi t ional  programselect ion 46
wr i t i ng  on  d i sk  41

of f l ine f  ie ld tota ls f ie lds
accumulate tota ls 41
read out  41
read out,/reset 41

onl ine f ie ld torals
descr ipt ion 36
examp le  38
operat ion 36
p rog ramming  36
res t r i c t i ons  38

operatrng procedures,  BSC g2
ope ra to r  guadance

desc r i p t i on  31
examp le  33

operator  ident i f icat ion card reader feature 62
OPerator  i  nter face

d i sp lay  2
keyboard 2

ope ra to r  i n i t i a t ed  t e rm ina t i on  g0
ou tpu t  bu f f e r  123

pin- feed platens 95
platens,  p in- feed 95
po in t - t o -po in tne two rks  S7 ,59
pool ing data 49
power on

buffer  content  s
descr ipt ion 5
errors 5
status l ine content  5

preparat ion of  dual  d isk on 3741 49
previous record buffer s
pr int  data set  mode 97
pr int  record mode 97
pr int  under seach address mode gg
print under search content mode gg
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program storage area (see program buf fer)
programmable work stat ion 1
programming informat ion 25
programming of f l ine f  ie ld tota l  f ie lds 41
programming onl ine f  ie ld tota l  f  ie lds 36
programming support  for  te leprocessing 6g
prompt ing messages 32

load ing  32
wri t ing 32

prompt ing records 32
proof  keyboard feature 1 1 6
punch modes

punch data set  117
punch record 117
punch under search address 1 18
punch under search content  1 1 I

punch operat ions
cance l  111
descr iot ion 117

read error 23
read index mode

data f low 6
descr iot ion 6

read modes
cont inuous card read 1 1 I
r e a d a c a r d  1 1 8

read operations
cancel  1 18
desc r i o t i on  1  18

read out  f ie ld tota ls f ie lds 41
read out / reset  f ie ld tota ls f ie lds 37.  41
reader feature,  operator  ident i f icat ion card 62
REC ADV key ,  D ISK  2  49
REC BKSP key ,  D ISK  2  49
receive data and insert  constants 65
receive mode examole 74
receive mode/expanded commun icat ions receive
receive/ t ransmitmode 74
receive/ t ransmit- t ransparent  mode 76
receive data block error ,  BSCA 91
received l ine bid error  89
record address search,  search mode 16
record advance, a l ternate funct ion 12
record advance, ver i fy  mode 1 5
record copying 50
record counter 34
record insert  feature 20
record Insert  mode character is t ics

enter  mode 21
read index mode 21
search mode 21
update mode 21
ver i fy  mode 21

record insert ion 20
record length

desc r i p t i on  8 ,72
f ie ld 8.  I

record merge 49
record mode. pr inter  97
recovery procedures 22
rein i t ia l izat ion requirements 51
remote abort  error  89
reset / read out  f ie lds 37.41
restr ic t ions,  onl ine f ie ld tota ls 38
RETURN TO INDEX key ,  D |SK  2  49
R I c H T  A D J  k e y  1 2 ,  1 4
r ight  adjust  error  1 4,  15
r i gh t  ad jus t  f  i e l ds  14 ,27
r ight  ad. iust  f ie lds,  enter  mode 12
r ight  adjust  f  ie lds,  ver i fy  mode 14
r i gh t  ad jus t  s i gn  e r ro r  14 ,15

search address error 1 6
search address moCe, pr int  under 98
SEARCH CONTENT key  17
search content  mode, pr int  under 98
search error  17
search mask '17

search mode
cance l i ng  1  6
data f low 16
descr ipt ion 15
search on content  11
search on record address 1 6
search on sequent ia l  content  17
search to end of data 1 6
se lec t i on  16 ,  17

search on content ,  search mode 17
search on record address,  search mode 16
search on sequential content, search mode
search operat ions,  dual  d isk 49
SEARCH SEO CONTENT key  17
second disk

advantages 49
copy (see copy)
operat ion 49
preparat ion on 3741 49
search operat ions 49

sector  not  deleted error  54
secrors

contents 7
data f ie ld 7
de f i n i t i on  7
i den t i f i ca t i on f i e l d  51
indicators 91
sequence code 51,52

seek error  23
sel f -check dig i t

comput ing
modulus t rO 55
modu lus  11  56

descr ipt ion 55
sel f -check error  55

1 1

72
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sel f -check feature
comput ing sel f -check dig i t  55
desc r i p t i on  55
error  recovery Sb

sel f -check f  ietds 26,28,58
SEQ CONTENT SEARCH key  17
sequence code, sector  51,  52
sequence compare,  remote terminal  ident i f  icat ion 62
sequence, terminal  ident i f  icat ion 6 j
sequent ia l  content  search,  search mode 1j
setup error ,  BSCA 90
sign error ,  r ight  adjust  14
signs,  ver i fy  mode 15
skip f  ie lds 26,28
skip funct ions,  ver i fy  mode 14
standard funct ions 4
star t ing informat ion 5
statement separator ,  f ie ld tota ls 44
statement.  mask 17
stat tons,  status l ine 2
stat is t  ics,  product ion

descr ipt ion 34
display 34
keystroke counter 34
record counter 34
ver i fy  correct ion keystroke counter 34
wr i t i ng  on  d i sk  3

status indicators 88
status l ine 2
status message format 92
stor ing programs 25,  28
switched network 60
switches,  funct ion 122
synchronous c lock feature 6l
system channel  errors 134
system overview 1

tab characters 1O2
telep rocessi ng

(see also BSC; communicat ions)
descr ipt ion 57
electr ical  c i rcui ts 6 l
fac i l i t  ies 57
features 57
programming support  6g

terminal  ident i f  icat ion
compare,  remote 62
feature

descr ipt ion 61
remote terminal ,  ident i f icat ion compare 62
transmit t ing terminal  ident i f  icat ion sequence 61

sequence 61
terminat ion

data cal l  89
inquiry mode 89
l i ne  89
operator  in i t iated 90

three dig i t  posi t ion number,  f  ie ld tota ls 43

throughput

communicat ions 94
129 card data recorder 11i
3713  p r i n t e r  95
371 5 pr inter  96
3717  p r i n t e r  97
5496 data recorder 117

t im ings
(see also throughput communicat ions)
search,  copy,  in i t ia l izat ion communicat ion BSC 135

tota ls
display 36,  40
f ie ld (see f ie ld rota ls)
of f l ine 40
on l i ne  36

track check 53
t rack  i nd i ca to r s  78 ,9 l
t rack speci f icat ion error  54
track to record conversion 35
tracks error  53,  54
transmission modes

disk 1 68
d i sk  2  68

transmit  mode 69
transmit  mode, expanded communicat ions 69
transmit  selected f ie lds 63
transmit  selected records 63
transmit  terminal  ident i f  icat ion sequence 61
transmit / receive mode 74
transmit / receive mode, expanded communicat iorrs 76
transmit- t ransparent  mode 70
transmit- t ransparent / receive mode j6
transparency check error  89
transparent- t ransmit  mode 7O
transparent- t ransmit / receive mode 76
truncat ion error  25

U  e r ro r  1  10
unattended ACL program execut ion 66
unattended pr int  setup error  9 l
unat tended pr int ing 65 t

uncondi t ional  bypass f ie lds 26,27
uncondi t ional  program select ion,  of f  l ine f  ie ld tota ls 46
UPDATE kev  13
update mode

da ta  f l ow  13
descr ipt ion 1 3
select ion 1 3

uses.  pr inter  95

ver i f icat ion code, ver i fv  mode ls
ver i fy  correct ion keystroke counter 34
ver i fy  indicator  f ie ld 9,  10
V E R I F Y  k e y  1 3
ver i fy  mark (see ver i fy  indicaror f  ie ld l
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ve r i f y  m i sma tch  e r ro r  13 ,  14
ver i fy  mode

data f low 1 3
desc r i p t i on  13 ,  14
d i sp lay  14
dup l i ca t i on func t i ons  14
error  correct ion 1 4
hexadecimal  data 15
record advance I 5
r ight  ad. iust  f  ie lds 14
se lec t i on  13
s igns  15
sk ip  f unc t i ons  14
ver i f icat ion code 1 5

vert ical  forms contro l  102
vert ical  sk ip stop characters 102,
vo lume iden t i f i ca t i on  7
volume label  descr ipt ion 7
volume sequence number f  ie ld 9,

1 29 card data recorder 111

371  3  p r i n t e r
(see also pr inter)

descr ipt ion 95
features 95
uses 95

371  5  p r i n t e r
(see also pr inter)

descr ipt ion 96
ed i t i ng  111
features 96
uses 96

3717 printer
(see also pr inter)

character  sets 91
descr ipt ion 91
ed i t i ng  1  1  1
features 97
uses 97

3540 disket te input /output  uni t
3741 data stat ion

descr ipt ion i
d i sp l ay  2
keyboard 2
overview 1

3747 data converter  8,9,  1O
5496 data recorder 111

1 0 3

1 0

W e r r o r  1 1 0
wri te error  24.54
wri te protect  BSC considerat ions 7O
wri te protect  error  13,  91
wri te protect  f  ie ld 8,  10
wr i t i ng  f  i e l d  t o t a l s  on  d i sk  37 ,  41
wri t ing over data,  BSC 76
wrong length check error  90
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