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This manual introduces you to the 3410/341 1 Magnetic
Tape Subsystem for  the IBM System/3.  This manual  wi l l
help installation managers decide if they want to use mag-
netic tape and aid in evaluating the effect that it wil l have
on their current operations. Information contained in the
manual  wi l l  a id in  p lanning for  the use of  magnet ic  tape.

The manual contains:

A description of magnetic tape

A description of the organizations of tape fi les

A description of tape labels

A description of control statement requirements

A description of the Tape Init ialization program

A description of the functions supported by RPG ll,
COBOL, FORTRAN lV,  Basic Assembler ,  Disk Sort ,
Magnetic Character Reader Util i ty. and Tape Sort
program products

The reader should be familiar with the operation and
programming concepts of the System/3.

A glossary is provided at the back of this manual to def ine

important terms.
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The IBM 3410/3411 Magnetic Tape Subsystem (Models 1,
2. and 3) reads and writes half-inch, 7- or 9-track magnetic
tape. The subsystem provides an economical approach for
increasing the storage capacity of the IBM System/3. (Seven-
track magnetic tape is not available for the Model 10 Card
System. )

System/3 supports a maximum of four tape units. The
3411 is  requi red.  Up to three 3410s can be at tached v ia
the 34'11 provided the 3410s are the same model as the
u l 1 .

Chapter 1. Introduction

341 1
Magnetic
Tape Unit
and Control

341 0
Magnetic
Tape
Uni t

341 0
Magnet ic
Tape
Uni t

341 0
Magnetic
Tape
Uni t

I  nt roduct ion 1
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ADVANTAGES OF A TAPE SYSTEM

Compared with cards or diskettes, records on tape may be any
size (within l imits) depending on the storage capacity of the
processing unit and the program products for the system (see
Magnetic Tape Support Summary for allowable record
lengths). This allows writ ing pertinent information in a
continuous data record. Repeating the identif ication in
multiple records is eliminated.

Magnetic tape records, l ike disk records, are permanenr.
However, during a tape write operation, the previously
recorded information is erased. This means that tape may
be used again and again with a significant cost saving over
the use of cards. Diskettes are also reusable.

There are other advantages in using magnetic tape:

Large amounts of data can be stored economically.

With appropriate spacing between groups of records,
approximately 112 boxes of System/3 96-column cards
can be stored on a 2400-foot reel of tape.

History fi les can be retained indefinitely.

A duplicate of disk pack records can be kept.

Information can be transferred easily to other data
processing locations.

System/3 magnetic tape is compatible with magnetic
tape for other systems.



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

Data is recorded by moving tape across a read/write head.
I t  i s  wr i t ten  wh i le  the  tape is  mov ing  fo rward  bu t  may be
read e i ther  fo rward  or  backward .  Data  is  wr i t ten  as  a  ser ies
o f  magr re t i zed  b i ts  in  para l le l  t racks  a long the  length  o f  the
ta  pe .

The record ing  dens i ty  i s  the  number  o f  b i ts  in  a  s ing le
l inear  t rack  measured per  un i t  leng th  o f  tape.  For  9 - t rack
tape,  the  3410/341 1  Magnet ic  Tape Subsys tem records  in
dens i t ie rs  o f  800 or  1600 bp i  (b i ts  o r  by tes  per  inch) .  A
dua l  dens i ty  fea ture  is  ava i lab le  tha t  permi ts  opera t ion  a t
e i ther  € i00  or  1600 bp i .  For  7 - t rack  tape,  dens i t ies  can be
200,  556,  o r  800 bp i .

F I L E  P R O T E C T I O N

The 34 10 /3411 uses  a  p las t i c  wr i te -enab le  r ing  mounted on
the  tape ree l  to  permi t  wr i t ing .  l f  a  tape is  mounted  w i thout
the  r ing l  in  pos i t ion ,  wr i t ing  cannot  occur ;  there fore ,  the
f i le  i s  p ro tec ted .

I  NTERSYSTEM TAPE EXCHANG E

Tapes produced on  the  34101341 1  and a l l  o ther  IBM ha l f -
inch  tape un i ts  opera t ing  in  the  same dens i ty  a re  in te r -

,  change; rb le ;  ou tpu t  da ta  p roduced on  one sys tem,  such as

I the System /37O, can be used as direct input to another
system, such as System/3.

TAPE FILE FORMATS

Three t 'ypes of f i le formats can be used with the magnetic
tape subsystem:

o  S ing l le  f i le  on  a  s ing le  vo lume ( ree l )

|  .  S ing le  f  i l e  on  severa l  vo lumes (mul t i vo lume f i le )

o  Severa l  f i l es  on  one or  more  vo lumes on  the  Mode l  1b
I

I  (mu l t i f i l e  vo lume)
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Chapter 2. Magnetic Tape Concepts

The fo rmats  o f  the  labe led  f i les  a re  shown in  F igures  1  and
2;  the  fo rmats  o f  the  un labe led  f i les  a re  shown in  F iqures
3 and 4 .

The labe ls  o f  each ree l  o f  a  mu l t i vo lume f i le  must  oe
cons is ten t .  That  i s ,  a l l  vo lumes o f  a  labe led  mul t i vo lume
f  i le  must  be  labe led ,  and a l i  vo lumes o f  an  un labe led
mul t i vo lume f i le  must  be  un labe led .

Mul t i vo lume tape f i les  cannot  be  spec i f ied  on  the  Mode l  8 ,
Mode l  10  D isk  Sys tem,  o r  Mode l  12  fo r  p rograms tha t  a lso
use the  BSCA or  dev ices  a t tached to  the  SIOC.

S imi la r ly ,  f  i l es  in  a  mu l t i f i l e  vo lume must  be  cons is ten t .
T h a t  i s ,  a l l f i l e s  o n  t h e  v o l u m e  m u s t  b e  l a b e l e d  o r  a l l  m u s t
be  un labe led .  See the  sys tem cont ro l  p rogramming re fe rence
manual for Model 15 l isted in the Preface for more
in fo rmat ion  on  mul t i f i l e  tape vo lumes.

TAPE LABELS

System/3  fo l lows e i ther  the  Amer ican Nat iona l  S tandards
I n s t i t u t e  ( A N S I ) f o r  m a g n e t i c t a p e  l a b e l s o r  I B M  M a g n e t i c
Tape Labe l  S tandards .  Th is  p rov ides  compat ib i l i t y  w i th
o ther  sys tems tha t  use  e i ther  ANSI  o r  the  IBM Magnet ic
Tape Labe l  S tandards .

External Labels

You can attach external labels to the outside of taoe reels
fo r  iden t i f i ca t ion .  These labe ls  shou ld  inc lude the  ree l  (o r

vo lume)  ser ia l  number ,  name o f  the  f i le ,  f i l e  number ,  da te
the  f i le  was  c rea ted ,  number  o f  the  vo lume ( i f  a  mu l t i -
vo lume f  i le ) .  and o ther  in fo rmat ion  requ i red  fo r
ins ta  l la t ion .

In te rna l  Labe ls

The in te rna l  labe ls ,  vo lume and f i le ,  a re  wr i t ten  on  tape to
prov ide  a  p rogrammed ident i f i ca t ion  o f  the  f i le .  F i le  labe ls
prov ide  a  sa feguard  aga ins t  mishand l ing  f  i l es .  Labe ls  a re
checked by  tape da ta  management  to  de termine whether
the  ree l  con ta in ing  the  des i red  f  i l e  has  been mounted
before  any  process ing  occurs .  Thus ,  f i l e  labe ls  ensure  tha t
the correct reel is used for input, and that no current data
is destroyed on output.

Magne t i c  Tape  Concep t s  3
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Volume labe ls  fo r  labe led  tapes  are  wr i t ten  by  the  Sys tem/3
Tape In i t ia l i za t ion  program a t  the  t ime a  ree l  i s  p repared fo r
use .  The vo lume labe l  iden t i f  ies  the  ree l  and is  a lways  the
first record in a reel.  The information contained in the
vo lume labe l  i s  checked by  tape da ta  management  and
never  a l te red  dur ing  f i le  p rocess ing .  Any  add i t iona l  vo lume
labe ls  a re  ignored by  tape da ta  management .

-  -  Labe led  Tape

Fixed or  var iab le - length  and b locked or  unb locked da ta

records.

Symbol indicating the end of data records.

End-of-volume or end-of-f  i le labels.

These two tape marks indicate the end of a volume. (There

is  one tape mark  i f  t ra i le r  labe ls  conta in  end-o f -vo lume labe ls

Nonstandard labels conta in whatever  in format ion the user
desi res to inc lude.  These labels may vary in  length and for-
mat  and are the complete responsib i l i ty  of  the user .  Non-
standard labels are not checked by System/3 tape data
management for  input  f  i les,  and they may not  be wr i t ten
for  output  f i les.  For  EBCDIC input  f i les wi th nonstandard
labels, the first record on the volume cannot be an 80-byte
reco rd  beg inn ing  w i th  VOL i ; f o r  ASCI I  i npu t  f i l es  w i t h
nonstandard labels, records cannot be greater than 80 bytes
beg inn ing  w i th  VOL1 .

Blank  space a t  the  beg inn ing  o f  a  ree l  o f  tape tha t  a l lows

thread ing  tape th rough the  feed mechan ism.

Ref  lec t i ve  marker  tha t  ind ica tes  the  beg inn ing  o f  the

record ing  area .

F i rs t  record  on  tape (wr i t ten  by  tape in i t ia l i za t ion ,  $T lN lT)

tha t  iden t i f  ies  the  ree l .

lden t i f y  the  f  i l e  (wr i t ten  by  the  sys tem when the  da ta  was

writ ten) and always precede data records.

nd ica t ing  the  end o f  the  labe l  g roup.

Ref lective marker that
a reel .

Figure 1. Tape Formats:

i nd ica tes  the  end o f  usab le  tape on
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T r a i l e r

Labe l

2

lVote; Two successive taoe marks indicate the end of the
last  f i le  on the reel  unless the previous t ra i ler  labels are
end-of-volume; in  which case,  only  one tape mark is
present .  Refer  to F igure 1 for  terminology def in i t ions.

o Figure 2. Tape Formats: Labeled Multifile Volume

Tra  i l e  r
Label

1

T ra  i l e r
Label

2

'  Optional; i f  present, i t  is ignored.

Note :  Twotape marks  are  wr i t ten  a t  the  end o f  a  s ing le  vo lume

f i le .  Other  vo lumes o f  a  mu l t i vo lume f i le  have one tape mark  a t

o Figure 3. Unlabeled Single or Mult ivolume Fi les

f i le  and a t  the  end o f  the

the  end.  Refer  to  F igure

las t  vo lume o f  a  mu l t i vo lume

1 fo r  te rmino logy  de f  in i t ions .

'  Optional; i f  Present, i t  is ignored'

lVo te ;  Two tape marks  ind ica te  the  end o f  the  vo lume un less  the  las t  f i l e  on  the  vo lume is  mu l t i vo lume f i le ,  in  wh ich

case,  on ly  one rape mark  is  p resent .  Refer  to  F igure  1  fo r  te rmino logy  de f  in i t ions '

o Figure 4. Tape Formats: Unlabeled Mult i f i le Volume

User -s tandard  labe ls  a re  f  i l e  labe ls  tha t  f  o l low s tandard

header  anc l  t ra i le r  labe l  convent ions  (ANSI  o r  IBM) .  They

are  a  var ia t ion  o f  s tandard  labe ls  w i th  a  par t ia l l y  f  i xed  fo r -

mat .  These labe ls  a re  somet imes prov ided by  o ther  sys tems.

User -s tandard  labe ls  a re  no t  checked by  Sys tem/3  tape

data management and may not be writ ten as part of the

labe l  g roup.

F i le  labe ls  a re  wr i t ten  be fore  and a f te r  the  log ica l  f i l e  on  a

ree l .  These labe ls  a re  re fe r red  to  as  f i le  header  labe ls  o r  f i l e

t ra i le r  labe ls ,  depend ing  on  the i r  pos i t ion  and use.  Header

labe ls  p recede the  da ta  f  i l e .  T ra i le r  labe ls  a re  e i ther  end-o f  -

f  i l e  o r  end-o f -vo lume.  End-o f - f  i l e  t ra i le r  labe ls  a re  wr t t ten

at  the  end o f  the  log ica l  f  i l e .  End-o f  -vo lume t ra i le r  labe ls

are  wr i t ten  a t  the  end o f  a  ree l  ind ica t ing  tha t  the  f i le  i s

cont inued on  another  ree l .  The labe l  fo rmats  a re  shown

in Appendix A, TaPe Label Formats.

M a g n t : t r c  T a p e  C o n c e P t s



T A P E  R E C O R D  A T T R I B U T E S

F: i les  cons is t  o f  a  co l lec t ion  o f  log ica l  records .  The log ica l
record  is  the  bas ic  un i t  o f  in fo rmat ion  fo r  a  p rogram.  The
log ica l  records  are  e i ther  f  i xed  or  var iab le  length .

Frixed Length Records

F ixed length  records  have a  cons tan t  number  o f  charac ters
wi th in  a  record .  The records  can be  e i ther  b locked or
unb locked.

Variable Length Records

Var iab le  length  records  have a  d i f fe ren t  number  o f
charac ters  w i th in  each record .  The records  can a lso  be
e i ther  b locked or  unb locked.  The f i rs t  four  by tes  o f  the
log ica l  record  conta in  the  length  o f  tha t  record .  Var iab le

I  leng th  records  cannot  be  used w i th  the  Mode l  10  Card

I System.

TAPE BLOCKING FACTORS

Records  tha t  a re  no t  g rouped are  unb locked;  tha t  i s .  each
record  makes up  a  phys ica l  b lock .  B lock ing  the  records  is
the  process  o f  combin ing  two or  more  log ica l  records  be_
fore  they  are  wr i t ten  on  tape.  Records  are  processed by
the  sys tem in  e i ther  the  b locked or  unb locked fo rmat .  The
sys tem hanc l les  the  b lock ing  and deb lock ing  o f  log ica l
records  so  you need to  de termine on ly  the  most  e f f  i c ien t
b lock  s ize  fo r  the  f i le .

Rr :cords  or  phys ica l  b locks  are  separa ted  on  tape by  an
IBG ( in te rb lock  gap) .  The sys tem produces  th is  gap dur ing
tape wr i te  opera t ions .

Logical Unblocked Records

Ft etock*l [*1 B toct*l f*1 atocr*l
Log i  ca  I

R ecord
I B G

Log ica l

Record
I B G

Log ica  I
Record

Logical Blocked Records

[-i Btock--------{

Log ica I
Record

Log ica l

Record



The number of logical records combined into one physical
record or bloc* is the blocking factor. lf you specify an
appropriate blocking factor for an application, many of the
interblock gaps are eliminated, and the eff iciency of proc-
essing is  improved.

Blocking improves the effective processing speed by re-
ducing the number of l/O operations required to process a
fi le. For example, if 30 unblocked records were written on
tape. 30 write operations would be required. By specifying
a b lock ing factor  of  10,  only  three wr i te  operat ions are
required. The block length must be specified in multiples
of the logical record length. Your selection of the block
length is based on the amount of main storage available
(greater tape efficiency is obtained with larger blocks) .

Approximately 40,000 System/3 cards (20 boxes) punched
in all 96 columns may be contained in 2400 feet of tape if
the data is  wr i t ten in  the 1600 bpi  unblocked format .  l f  a
blocking factor of 10 were specified, approximately 224,OOO
cards (112 boxes)  could be stored on the same amount  of
tape using the same densi ty .

TAPE CHARACTER CODES

The system is  capable of  handl ing tape data f i les in  one of

two codes:  EBCDIC (extended b inary coded decimal

interchange code) or  ASCII  (Amer ican Nat ional  Standard

Code for  In format ion Interchange).  The fo l lowing l is t  shows

the tape formats supported by System/3 for the tape data

fi les. (Variable length records are not supported by the

Model 10 Card System.)

Fixed length records:
Blocked or  unblocked
EBCDIC  o r  ASCI I  code

Var iable length records:
Btocked or unblocked
EBCDIC code (Format V)
ASC| l code  (Fo rma t  D )
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ASCII  F i les

ASCII  is  a 7-b i t  code conta in ing 128 characters.  ASCII
fi les are specif ied on a FILE control statement (see Control

Statement Requirements). When translating ASCII f i les,

an entire record is translated witfrout f ield differentiation'

The input  f i les are t ranslated to EBCDIC f rom ASCII  by

tape data management. and the output f i les are translated
from EBCDIC to ASCII  before being wr i t ten.  Labels on
tape fi les which contain ASCII data must conform to the
ANSI format .

EBCDIC Fi les

EBCDIC is an 8-bit code containing 256 characters. lf
there is  no insta l la t ion requi rement  for  ASCII  data in ter-
change, magnetic tape fi les should be recorded in EBCDIC;
EBCDIC is the natural code representation for the System/3
processing unit. The use of EBCDIC eliminates the object
program overhead which results from the translation of
ASCI I  t o  EBCDIC .

Magnetic Tape Concepts 7



Chapter 3. Magnetic Tape System Support

System/3 program support provides input and output capa_
bi l i ty  for  data storage f i les.  The FILE statement .  which
def ines the ' tape f i le ,  and the tape ut i l i ty  programs are
descr ibed in th is  chapter .

CONTROL STATEMENT R EOUI REMENTS

Model 10 Card System

lt '/Loc J +- |J  { o r r {= , j

The LOG cont ro l  card  ind ica tes  whether  you wanr  the  F  ILE
cards  and d iagnos t ic  messages pr in ted .  The fo rmar  o t  the
carc j  i s  i l l us t ra ted  us ing  the  convent rons  shown in  F igure  5 .

l r the  LOG card  is  no t  used,  the  F ILE cards ,  d iagnos t ic
r iessages,  anrJ  RUN cards  w i l l  be  pnnted  as  i f  LOG ON
was specr f iec i .  The LOG cont ro i  card  precec ies  the  F ILE
re ro s.

\  , '  I  F IL .E  l i s t  o f  paramerers

. \  F ILE cont ro l  card  conta ins  in fo rmat ion  concernrng  rne
tape f i les .  : /ou  must  supp ly  one F tLE card  fo r  eacn new
tape t i le  c rea ted  by  your  p rograrn  and to r  each o f  the
t :  x is t ing  lape f  i l e  tha t  Vour  Drograms use.

The parameters  thar  a re  a i iowed on  the  cont rg i  caru  { l re
shown in  Fr , ;u re  6 .  The xevword  oaramete ! .s  .nav  oe  r rs ted
, f ,n  the  cont ro t  card  in  anV order .  Genera l  codrnr , ;  ru ies  fo r
the F I LE card are contarned in the iBM System,/3 Card
Svstem tlper,etor s Guicte GC2l 7513

A RUN cont ro i  card  must  fo l low the  las r  t r lLE ccn t ro l
card .  Th is  card  serves  ro  de t imt t  the  end o f  Ihe  cont ro i
i :ard specif icat ions anci requests that the tape program be
executed. Vlodei i0 Card Svsler.rt  control csrds are up.
ward cornpat. ible wrttr tn{ise Df 1.he i t ther SVstenr; '3 morlets

i l / lodel 8, Model 10 Disk System, Model 12, and Model 15

A set of OCI- statements must be supplied for each program
run.  Wi th in  th is  se t  o f  s ta tements  i s  the  F ILE s ta remenr
wh ich  prov ides  the  sys tem wi th  in fo rmat ion  about  the
tape f i les .  The fo rmats  c f  the  s ta tements  a re  i l l us t ra ted
us ing  the  convent ions  shown in  F igure  b .

You rnus t  supp ly  one F ILE s ta tement  fo r  each new raoe
f i ie  c rea ted  by  your  p rogram and fo r  each o f  the  exrs lng
tape f i les  vour  p rogram uses .  The parameters  a l lowec j  on
ihe  F ILE s ta tement  a re  shown in  F igure  6 .  The keyword
parameters  may be  i i s ted  on  the  F ILE s ta tement  in  anv
Drder .

t jenera l  coc i ing  ru les  fo r  the  F ILE s ta tement  a re  con{a tnee
;n  the  SCF pub l rca t rons  l i s te t l  in  the  Prerace.

; ,1  F ILE i is t  o f  parameters



BRACKETS I  I  i nd i ca te  an  op t i ona l  en t r y .
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BRACE{i  
J  I  

ina i "ut .  a  choice of  entr ies.

t - . ,NDERSCOR E in  an  op t iona l  en t rv  means tha t  the
i tnderscored va lue  is  assumed i f  the  en t rv
is  no t  p resent  in  the  s ta temenr .

l lYPHEl {S separa te  keywords  and parameters .

COMMr\S separa te  a i l  en t r res .

S P E C I A I -  C H A R A C T E R S ,  s u c h  a s  l / ,  m u s t  a p p e a r  a s  t h e y
l ; re  shown in  the  s ta tement  to rmat .

/ 4 / O R D S  O R  A B B R E V I A T I O N S  I N  C A P I T A L  L E T T E R S ,
s u c h  a s  B L K L  a n d  N L ,  m u s t  a p p e a r  a s
snown rn  tne  s ta te rnent  to rmat .

S M A L L  L E T T E R S ,  s u c h  a s  v y y  a n d  m n ,  r e p r e s e n r  i r u m -
i )e rs  o r  o ther  in fo rmat ion  you must
supp ly .  The number  o f  Ie t te rs  ind ica tes
the  number  o f  charac ters  in  the  in fo r -
r n a t i o n  o r  i h e  n u r n b e r  o f  d i q i t s  i n  t h e
numbers .  , rh ree  do ts ,  as  in  x . . . x ,

Fiqure 5.  Coding Convent ions for  Control  Statements

;devword Parameters for  the FILE Statement

i  i nd ica te  tha t  the  number  o f  charac ters  ;

I  , i r  d rg r ts  n ray  varv .  I

)i

t  
Mod " l  15  on l y

Figure 6.  Keyword Parameters {or  the FILE Statemenl

,  _r1
i  r r

\ r z
UN I I  T3

I  T n

r  ' T n

i

I
NATViE- f  i lename

, " ' \
iVAME is a required keyword paraff leter in the FiLE state-
;1ent .  i1 .  tpecr f ies  the  narne Vour  p rogram uses  to  re te r  to
:he  tape J i le .  The name can L le  up  to  e igh t  charac ters  iong.
l , re  i i r s i  charac ter  rnus t  be  i iphabet ic ,  and the  remarnrnq
i ;narac ter , : : i  r :an  be  a iphamer  j c .

i JNIT  is  a  requ i red  keyword  parameter  rn  the  F l t -E  s ta te -
rnent .  i t  te ! l s  the  svs tem whrch  tape un i ts  conta In  the  f i le .
For  a  mut t i vo iume t i ie ,  the  un t ts  mus i  be  codec  In  rhe
Jrder the f i les are to De processed, anct the pararneter rnust
be  enc losed in  quotes .  Ouotes  are  no t  requ i red  t f  on lV  one
iape un i t  i s  used fo r  a  mu i t i vo lume f i le "

i f  vour  f i le  resrdes  on  more  ree ls  than you have tape un i ts .
the  tape un i ts  a re  used a l te rna te ly -  For  example ,  i f  the
\vs tem conf iqura t ion  nc ludes  two tape un i ts  (spec i f  ied  bv
-1  

ano T ;  r rn  the  UNIT parameter )  anc i  your  mu i t i vo lu rne
f i ie  i s  conrarnec j  on  ih ree  vo iumes,  the  sys tem processes

rhe f i rs t  ! . /g ru rne  on  l -1 ,  ihe  seconc  vo iume on T2,  and the
:h i rd  vo lume on T l i

Parameters Model 10 Card System Other System/3
Models

Required I  Opt ional Requ i red  I  Opt iona l

N A M E
U N I T
R E E L

Input  f i les
Output  f i les

L A B E L
DATE
R E T A I N
B L K L
R ECL
R E C F M
E N D
D E N S I T Y
ASCI I

X
X

X
X

X
X

;{
X

X
X

X

X
X

X
X
X
;{

I D E F E R
icoNVERT
!rRRrusr-nr

Magnet ic rape System Supporr
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R E E L .

nnnnnn I f
' n n n n n n ,  . . . , . L . , n n n n n n '  E l
NL+--+l
'NL,n'--{l

rus .-El
'NS,n'dl
aup------fl
'BLP,n -{ l

REEL is a required keyword parameter in the FILE state-
ment  for  input  f  i les and is  opt ional  for  output  f  i les.  l ts
funct ion is  to  ident i fy  the volume label  of  the tape on
which the f  i le  res ides.  The fo l lowing descr ibes the num-
bered parameter entries:

n This entry  is  used for  labeled volumes.  A s ingle vol -
ume f i le  is  ident i f ied by coding a maximum of  s ix
characters not  inc luding the quote,  comma, and b lank.

This entry is used for labeled volumes. Each reel of
a mul t ivo lume f  i le  must  be ident i f  ied separate ly .  The
reels are processed in the order they appear. Six char-
acters,  not  inc luding the quote.  comma, and b lank,
identify a reel. The entries specified must be enclosed
in ouotes.

The speci f icat ion NL (not  labeled)  is  used i f  the f  i le
resides on an unlabeled tape. The first record of an
unlabeled tape must not be an 80-byte record begin-
n ing  w i th  VOL1 .

l f  a  mul t ivo lume f i le  res ides on unlabeled tapes,  the
number of  unlabeled tapes that  conta in the f i le  is
speci f ied in  th is  entry .  The defaul t  va lue for  n is  1.

The speci f  icat ion NS (nonstandard)  ind icates an
input  f  i le  wi th labels that  do not  adhere to the IBM
Tape Label Standard. The first record of a non-
standard labeled tape must not be an 80-byte record
beg inn ing  w i th  VOL1 .

l f  a  mul t ivo lume input  f i le  res ides on tapes that  do
not adhere to the IBM Tape Label Standard, the
number of tapes that contain the fi le is specif ied in
th is  entry .  The defaul t  va lue for  n is  1.

A The specification BLP (bypass label processing)
indicates that  the inout  f  i le  res ides on a standard
labeled volume and label processing is to be bypassed.
REEL-BLP is  not  supported on the Model  10 Card
Svstem.

t r  l f  a  mul t ivo lume input  f i le  res ides on standard
labeled tapes and label  processing is  bypassed,  the
number of  labeled tapes that  conta in the f  i le  is
speci f ied in  th is  entrv .  The defaul t  va lue for  n is  1.

l f  the REEL keyword is  not  used for  an output  f i le ,  then
the system assumes a standard labeled tape is mounted.

Mul t ivo lume tape f  i les cannot  be speci f ied on the Model  8,
Model  10 Disk System, or  Model  12 for  programs that  a lso
use the BSCA or devices attached to the SIOC.

a

LABEL is  an opt ional  keyword parameter  in  the FILE
statement. lt is used to specify the name (label) of the
tape f i le  as i t  ex is ts  in  the header label .  l f  LABEL is  not
specified, the system defaults to the NAME parameter
unless REEL-NS or  REEL-NL is  a lso speci f ied.  LABEL
cannot  be used when REEL-BLP is  soeci f  ied.

The name entry must begin with one of the 29 alphabetic
characters; the remaining characters must not be a quote,
comma. or  b lank.  l f  the name of  the f i le  in  the header
label exceeds eight characters, only the first eight characters
are used.

A label may also be specified using special characters. The
character string must be enclosed in quotes. cannot contain
commas, and is restricted to eight characters in length.

LABEL. 
I :;-.,.,,.,.,nn, I

i  mmddvv 1
D A T E - {  }

l oo . rvv  )

E

tr

tr

tr

DATE is  an opt ional  keyword parameter  in  the FILE
statement. lt ensures that the proper input or output f i le
is referenced by verifying the date in the fi le label (standard
labels) .  DATE cannot  be used when REEL-BLP is  speci f ied.

1 0



The date may be coded in one of two forms, month-day-
year  (mmddyy)  or  day-month-year  (ddmmyy).  The
format rnust match the system date format chosen at
system generat ion t ime (except  Model  10 Card System).
The system date is used as the creation date for output
f i les.  l t  may be changed for  a program being run on the
Model  8,  Model  10 Disk System, Model  12,  or  Model  15
by placing the OCL DATE statement after the LOAD
state ment.

R  ETAIN-nnn

RETAIN is  an  op t iona l  keyword  parameter  in  the  F ILE
sta tement ;  i t  ind ica tes  the  number  o f  days  a  f i le  shou ld  be
retained before i t  is scratched. The number may be from 0
to 999. Leading zeros are not required. After the number
o f  days  has  e lapsed,  the  f  i l e  exp i res ,  and the  sys tem a l lows
the f i le to be writ ten over. The system assumes a value of
zero when the parameter is omitted. The value of 99g is
spec i f ied  to  c rea te  a  nonexp i r ing  permanent  tape f i le .

l f  an  a t tempt  i s  made to  wr i te  over  an  unexp i red  f i le ,  the
system halts and al lows the operator to cancel the iob or
cont inue.

RETAIN is  used fo r  s tandard  labe led  f i les  on lV .  RETAIN
cannot  be  used i f  REEL-BLP is  spec i f  ied .

B L K L - b l o c k  l e n o t h

BLKL is  an  op t iona l  keyword  parameter  in  the  F ILE
sta tement ;  i t  ind ica tes  the  number  o f  by tes  in  a  phys ica l
b lock  o f  da ta  on  tape.  The min imum s ize ,  f i xed  length
b lock  (FB)  tha t  can  be  spec i f  ied  is  18  by tes .  Var iab le
length  (VB or  DB)  b locks  are  padded w i th  X '00 '  (EBCDIC)

or  X '5E '  (ASCl l ) ,  when necessary ,  to  meet  the  18-by te
min imum b lock  length  requ i rement .  The max imum s ize
block that can be specif ied, regardless of record format,
is 32,7 67 .

When f  i xed  b locked EBCDIC records  are  used,  the  b lock
length  rnus t  be  an  in tegra l  mu l t ip le  o f  the  record  length .
When f i xed  b locked ASCI I  records  are  used.  the  b lock
length  rnus t  inc lude the  bu f fe r  o f  f se t  leng th .  When the
buffer offset length is subtracted from the block length,
the  remainder  must  be  an  in tegra l  mu l t ip le  o f  the  record
length .  For  a  f  i l e  con ta in ing  b locked EBCDIC var iab le
length  (VB)  records ,  the  b lock  length  must  inc lude the
4-byte block descriptor and the 4-byte record descriptor(s).
For  b locked ASCI I  var iab le  length  (DB)  records ,  the  bu f fe r
offset length and the 4-byte record descriptor(s) must be
inc luded in  the  b lock  lenqth .
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R ECL-record length

RECL is  an opt ional  keyword parameter  in  the FILE
statement; it indicates the number of bytes in a logical
tape record. The minimum record length permitted for
f ixed (F)  or  f  ixed b locked records is  18 bytes.  Unblocked
variable length (V or D) records are padded with X'00'
(EBCDIC) or  X '5E' (ASCI l ) ,  when necessary,  to  meet  the
18-byte min imum, b lock length requi rements.  For  f  i les
conta in ing var iable length (V or  D)  records,  the record
length must include the 4-byte record descriptor.

RECFMis  an  op t iona l  keyword  parameter  in  the  F ILE

statement; i t  identi f  ies the format of the input or output

records. l t  is not used with the Model 10 Card System.

The parameter entr ies are:

F  -  F ixed length ,  unb locked records .  Log ica l  and
physical records are the same length.

V -  Var iab le  length ,  unb locked records .  Each phy-

sical record contains one logical record; the

logical record can vary in length.

D -  Var iab le  length ,  unb locked records  in  the  D- type

A S C l l f o r m a t .

FB -  F ixed length ,  b locked records .  A l l  records  are

o f  equa l  leng th  and a l l  b locks  are  o f  equa l

length .  Each phys ica l  record  can conta in  more

than one log ica l  record .

VB -  Var iab le  length ,  b locked records .  Each phys ica l

record  conta ins  log ica l  records  o f  var ious  lengths .

DB -  Var iab le  length ,  b locked records  in  the  D- type

ASCI I  fo rmat .

fuote. '  U-type (unspecif ied) records are not supported.

lxl
l ; 3 \
\  D B /

R ECFM-
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{  LEAVE )
E N D  ]  U N L O A D  I

{nrwrr r ro  \

END is  an  rcp t iona l  keyword  parameter  in  the  F ILE
statement; i ts function is to control the posit ion of the
tape after t fre f  i le has been processed. The tape remains
in  i t s  cur ren t  pos i t ion  i f  LEAVE is  spec i f ied .  l f  UNLOAD
is  spec i f  ied ,  the  sys tem rewinds  the  tape and pos i t ions  i t
fo r  remova l  f rom the  tape un i t  a t  job  te rmina t ion  t ime.
The tape is  rewound to  the  load po in t  i f  the  REWIND
opt ion  is  spec i f ied .  The sys tem assumes REWIND i f  the
END paramr-' ter is not specif ied.

DENSITY is  an  op t iona l  parameter  in  the  F ILE s ta rement
that is used to specify the number of bpi at which tape
fi les are to be writ ten or read. For 9-track tape, this
parameter affects only the density of unlabeled output
tapes  and is  ignored fo r  inpu t  tapes .  When s tandard-
labeled or nonstandard labeled tapes are used, the 9-track
tape hardwane automat ica l l y  de termines  the  dens i ty  a t
wh ich  the  tape has  been in i t ia l i zed .  When a  f i le  i s  in i t ia l i zed
to  1600 bp i  w i th  s tandard  labe ls ,  any  f i le  tha t  i s  wr i t ten
on tha t  tape is  1600 bp i  regard less  o f  the  DENSITy
parameter .  No ha l ts  occur  i f  the  wrong 9- t rack  dens i ty  i s
spec i f ied .

The parameter entr ies are 800 or 1 600 bpi for 9-track tape.
and 200,  556,  o r  800 bp i  fo r  7 - t rack  tape.  l f  the  DENSITy
parameter  i s  omi t ted ,  1600 bp i  i s  assumed fo r  9 - t rack  tape
and 800 bp i  fo r  7 - t rack  tape.

ASCI I  i s  an  op t iona l  keyword  parameter  in  the  F ILE
sta tement ;  i t  in fo rms the  sys tem when an  ASCI I  f  i l e  i s
be ing  used.  l f  ASCI I  f i l es  a re  be ing  processed,  ASCI I -yES
must  be  spec i f ied .  ASCI I -YES is  inva l id  fo r  7 - t rack  tape;  i f
th is  parameter  i s  omi t ted  or  coded ASCI I -NO.  an  EBCDIC
f i le is a ssu merd .

DEFER is  an  op t iona l  keyword  parameter  in  the  F ILE
sta tement .  l t  i s  requ i red  i f  the  tape vo lume is  no t  on l ine  a t
the  beg inn ing  o f  the  job .  l f  th is  parameter  i s  omi t ted .  the
sys tem assumes tha t  the  tape vo lume is  on l ine .

DEFER-YES cannot  be  spec i f ied  fo r  p rograms on the  Mode l
8 ,  Mode l  10  D isk  Sys tem,  o r  Mode l  12  tha t  a lso  use  BSCA
or  dev ices  a t tached to  the  SIOC.

c o r u v e a r - {  o N  I
i  o F F J

TRANSLATE 
{ i l  }

CONVE RT is  an  op t iona l  keyword  parameter  in  the  F  ILE
sta tement .  Th is  parameter  i s  va l id  on ly  fo r  7 - t rack  tape
f i les .  l t  in fo rms the  sys tem tha t  the  da ta  conver te r  i s  on  or
o f f .  CONVERT-ON causes  7- t rack  da ta  to  be  processed in
8-b i t  b inary  fo rm.  The conver te r  wr i tes  th ree  main  s to rage
characters as four tape characters and converts the opposite
way when read ing .  l f  th is  parameter  i s  omi t ted ,  CONVERT
OFF is  assumed.  When process ing  var iab le  length  records
on 7- t rack  tape f  i l es ,  CONVERT ON is  reou i red

TRANSLAfE is  an  op t iona l  keyword  parameter  in  the
FILE s ta tement .  Th is  parameter  i s  va l id  on ly  fo r  7 - t rack
tape f  i les .  l t  in fo rms the  svs tem tha t  the  da ta  t rans la to r  i s
on  or  o f f  .  TRANSLATE-ON causes  7- t rack  da ta  to  be
processed in  s ix -b i t  BCD fo rm.  The t rans la to r  wr i tes
8  b i t  EBCDIC main  s to rage charac ters  as  6-b i t  BCD tape
charac ters  and t rans la tes  the  oppos i te  way when read ing .
l f  th is  parameter  i s  omi t ted ,  TRANSLATE-OFF is  assumed.

N o t e :  l f  C O N V E R T  O F F  a n d  T R A N S L A T E - O F F  a r e
spec i f  ied ,  on ly  the  s ix  low-order  b i ts  o f  the  main  s to rage
charac ter  a re  wr i t ten  on  the  tape.  When read ing  w i th
C O N V E R T  O F F  a n d  T R A N S L A T E - O F F ,  t h e  t w o  h i s h -
order  b i ts  o f  the  main  s to rage charac ters  a re  se t  to  zeros .
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PARITY is  an opt ional  keyword parameter  in  the FILE
statement .  This  parameter  is  va l id  only  for  7- t rack tape
files. lt is used to specify the parity at which tape characters
wi l l  be processed.  l f  th is  parameter  is  omi t ted,  PAR ITY-
ODD is  assumed.

Note:  Certa in combinat ions of  CONVERT, TRANSLATE,
and  PARITY  a re  i nva l i d .

CONVERT TRANSLATE PARITY

V a l i d O F F  O F F  O D D
O F F  O F F  E V E N
O F F  O N  O D D
O F F  O N  E V E N
O N  O F F  O D D

I  nva l id ON OFF EVEN
ON ON ODD
ON ON EVEN

pAR,ry.{#P, 
}

sEoNUM- 
{ l" '0. '. }
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which does not contain a DEFER parameter, is expected
to be onl ine at  the beginning of  the execut ion of  the
program. When a new f i le  is  being wr i t ten.  tape data
management checks for  an ex is t ing f i le  ( i f  i t  has standard
labels)  to  ensure that  an unexpired f i le  is  not  destroyed.

Tape data management provides support for sequential
processing of tape fi les. The two logical access methods
are consecutive input and consecutive output. Consecutive
input retrieves records from a sequential f i le with records
obta ined f rom cont iguous locat ions beginning wi th the
first record. Consecutive output writes the records
sequent ia l ly  on tape bui ld ing a tape f i le  beginning wi th the
fi rst record .

End of Volume Processing

The end-of-reel ref lective marker indicates the end of tape
when a f i le  is  wr i t ten.  When the marker  is  detected,  tape
data management wr i tes a tape mark.  Tra i ler  labels (EOV,

end-of-volume) are wr i t ten i f  the f i le  is  a labeled f i le .  Tape
data management then issues a rewind/unload command to
the tape uni t .  The next  tape volume, as speci f ied on the
F ILE statement ,  is  then opened,  header labels are wr i t ten
for  a labeled f i le ,  and data management cont inues to
wr i te  the f  i le .  When the last  vo lume of  the output  f  i le  has
been wr i t ten.  data management wr i tes t ra i ler  labels (end-

of- f i le)  for  a labeled f i le  and issues the opt ional  rewind/
unload command (END parameter  on the FILE statement)
to the last  tape uni t .

When reading an input  f  i le ,  recogni t ion of  a tape mark
indicates an end condi t ion.  Tra i ler  labels are read and
checked i f  the tape f i le  is  labeled.  For  a mul t ivo lume tape
f i le ,  the next  vo lume is  opened as speci f ied on the FILE
statement.

Dual Programming {Models 8, 10, and 12) or Multi-
programming (Model 15)

You can address separate tape units from any program
level (partit ion) on these systems; however, a tape unit
cannot be in use by two program levels (partit ions)
s imul taneously,  Required tape uni ts  are a l located to the
program by the system to ensure that two program levels
(partit ions) are not using the same unit.

For  the Model  8 or  the Model  10 Disk System, a processing

uni t  wi th a min imum of  16K main storage is  requi red to
support a tape environment in a dual programming system.

SEONUM is an opt ional  keyword parameter  in  the FILE
statement .  l t  is  used only on the Model  15 to posi t ion a f i le
in a mul t i f i le  vo lume for  processing.  l t  can a lso be used to
indicate that tape positioning is not required.

l f  SEONUM-number is  used wi th REEL-BLP, the system
searches the taoe for a standard label HDR 1 record con-
ta in ing the f i le  number.  When the record is  found,  fur ther
processing of the label group is terminated. The system
then positions the tape to the fi le data. See the system
contro l  programming reference manual  for  Model  15
listed in the Preface for additional information on
mul t i f i le  tape volumes.

TAPE DATA MANAGEMENT

IBM System/3 tape management routines regulate the use
of the magnetic tape units. The tape data management
routines are included in the object program when your
source programs are compiled.

Tape data management performs init ial setup and label
checking before the f i le  is  opened.  l t  determines i f  the
f  i le  is  onl ine.  Each f i le ,  descr ibed by the FILE statement ,

Magnetic Tape System SuPPort 1 3
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MAGNETIC  TAPE UT IL ITY  PROGRAMS

Four card-res ident  support  programs are avai lable for  tape
on the Model  10 Card System:

o The Magnetic Tape Error Logout program punches the
contents of counters accumulated during the execution
of any Model 10 Card System program that updates the
magnet ic  tape error  counters.

o The Magnet ic  Tape Error  Summary program pr ints  a
report of the error statistics using the cards punched by
the Magnet ic  Tape Error  Logout  program as input .

o The Tape Dump program lists blocks of tape data on
the pr inter  in  both hexadecimal  and character  represen-
tat ion unt i l  a  tape mark is  read.  This program also
spaces a tape block backward or forward and rewinds a
tape to the load point .

o The Tape In i t ia l izat ion program creates IBM Standard
or  ANSI tape volume labels,  checks for  unexpired f i les,
and d isplays ex is t ing volume and f i le  labels.  The Tape
In i t ia l izat ion program is  descr ibed in the fo l lowing
sect ion.  (This program is  a lso avai lable for  the other
System/3 models.

In addi t ion to the Tape ln i t ia l izat ion program (previously
ment ioned and descr ibed in the fo l lowing sect ion) ,  the
Tape Volume Error Summary program is available for tape
on the Model  8.  Model  10 Disk System, Model  12.  and
Model  15.  The Tape Volume Error  Summary program
prints a report of statistics that have been accumulated
dur ing processing and stored on F1.

TAPE INITIALIZATION PROGRAM

The Tape lrrit ialization program prepares tapes for use. lt
wr i tes IBM standard volume labels on tape a l lowing tape
data management to perform IBM standard laber process-
ing.

The Tape In i t ia l izat ion program can per form these
functions at your request:

CHECK labeled tapes for a volume label and an unex-
pi red f  i le  before wr i t ing a new volume label .

CLEAR labeled or  unlabeled tapes by bypassing CHECK
and uncondi t ional ly  in i t ia l iz ing the tape.

.  DISPLA'Y the volume and header labels.

/Vofe.' DISPLAY causes tape runaway if i t is performed on
a tape that has never been init ialized or if i t is performed on
a tape that  has not  been in i t ia l ized s ince i ts  last  c leaning.

Al l  tapes  must  be  in i t ia l i zed  be fore  use .  Tapes tha t  have
been in i t ia l i zed  need no t  be  re in i t ia l i zed  un less  you want  a
new vo lume labe l  wr i t ten .  Th is  p rogram can e i ther  in i t ia l i ze
( C L E A R  o r  C H E C K )  o r  D I S P L A Y  o n e  t a p e  p e r  u n i t  d u r i n g
the same program run.

Control Statements

The cont ro l  s ta tements  you supp ly  fo r  the  Tape In i t ia l i za-
t ion  program depend on  the  type  o f  in i t ia l i za t ion  and the
number  o f  tapes  in i t ia l i zed .  F igure  7  shows the  s ta tements
requ i red  by  th is  u t i l i t y  p rogram to  in i t ia l i ze  a  ree l  o f  tape
or  d isp lay  vo lume and header  labe ls .

Control statements for the Model 10 Card System are read
f rom the  pr imary  hopper  o f  the  MFCU.  l f  the  sys tem
finds an error in a control statement, you may correct the
er ror  and cont inue the  job  or  the  job  can be  cance led .

The system requires a set of OCL statements to run the
d isk  res ident  Tape In i t ia l i za t ion  program.  The two s ta te -
ments  tha t  must  be  supp l ied  fo r  th is  u t i l i t y  p rogram are
LOAD and RUN. These statements are part of the standard
System/3 OCL statements as explained in the system control
programming reference manuals l isted in the preface.

The LOAD statement identi f  ies the program to be run. l t

is the f irst of the required statements. The program name

for  the  Tape In i t ia l i za t ion  program is  $T lN lT .  The un i t
parameter contains a code that indicates the location of the

d isk  pack  conta in ing  the  Tape In i t ia l i za t ion  program.  The
codes are  F  1 ,  R 1 ,  F2 ,  and R2.

The program is loaded after the system reads the RUN
statement. l f  the control statements are read from the
sys tem input  dev ice  and an  er ro r  i s  found,  you may cor rec t
the  er ro r  and cont inue the  job ,  o r  you  may cance l  the  job .

1 4



When the control statements are read from a procedure on UNIT parameter informs the system which tape unit
d isk and an error  is  found,  the iob must  be canceled.  The conta ins the tape to be in i t ia l ized or  d isp layed.  A separate
END statement is required for every program and follows VOL statement is required for each tape unit that contains
the last of the VOL statements. The program begins a tape to bi init ialized or displayed.
in i t ia l izat ion or  d isp lay of  the tape af ter  the system reaos
the END statement .

REEL parameter specifies either init ialization of an un-
labeled tape (NL) or  the volume ser ia l  number which the

VOL Statemen f program writes on the tape (xxxxxx). This optional
parameter  is  not  needed i f  TYPE-DISPLAY is  speci f ied.  NS

The Tape In i t ia l izat ion program requires one or  more cannot  be speci f  ied.
uti l i ty control statements (l/ VOLI . These statements
supply in format ion needed to in i t ia l ize or  d isp lay a reel  of
tape. The format of the VOL statement is shown in
Figure 7.  A maximum of  four  of  these statements may
appear in  the job st ream.

Figure 7.  Speci f icat ions for  the Tape In i t ia l izat ion Program

[::: 
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Note: A separate VOL statement is required

/ /  END

tVote.' These statements are not
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fo r  each tape dr ive  un i t  con ta in ing  a  tape to  be  in i t ia l i zed  or  d isp layed.

used with the Model 10 Card System.
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TYPE parameter indicates if the program should check for DENSITY parameter indicates whether the label to be
a v o l u m e l a b e l  a n d a n u n e x p i r e d f i l e o r p r i n t t h e v o l u m e  w r i t t e n i s 2 0 0 , b s 6 , 8 o 0 . o r 1 6 0 0 b p i .  l f t h e p a r a m e t e r i s
and header labels. This is an optional parameter. omitted, the system assumes 1600 bpi for g-track tape and

800 bpi for 7-track tape.
l f  CLEAR is  speci f ied,  the checking procedures are not
performed, and a new volume label is written on tape.
This option should always be specified for new or unlabeled /D parameter provides an additional identif ication field in
tapes, because the CHECK option would attempt to read a the volume label. A maximum of l0 characters can be
blank tape'  used in th is  f ie ld i f  ASCII -NO is  speci f ied;  14 characters

can be used if ASCII-YES is specified. This is an optional
The cHECK option is assumed if the parameter is omitted. parameter.
I t  checks for  an unexpired f i le  and a volume label  before
wr i t ing a volume label  on the tape.

FILES parameter  ind icates the number of  f i les for  which
The DISPLAY parameter specifies that the volume and header labels are to be displayed. From 1 to 9g9 can be
header labels from the specified unit be printed. specified, or all header labels can be displayed (FILES-

ALL).  l f  the FILES parameter  is  not  used,  the system
assumes that only the first f i le's labels are to be displayed.

ASC// parameter specifies the init ialization of tapes in This parameter is supported for the Model 15 only.
e i ther  EBCDIC or  ASCII  code.  The yES opt ion te l ls  the
system to wr i te  ANSI standard labels in  the ASCII  format .
The NO opt ion te l ls  the system to wr i te  IBM standard
EBCDIC labels.  The NO opt ion is  assumed i f  the parameter
is  omi t ted.
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Ghapter 4. Magnetic Tape Program Product Support

The following program products and features for the . EBCDTC and ASCII record formats. ASCII f i les can be

System/3 support  the 3410/341 1 Magnet ic  Tape Subsystem: speci f ied in  the Fi le  Descr ipt ion Speci f icat ion to inc lude

tape data management capable of handling either ASCII

o r  EBCDIC code ( i f  ASCI I  f i l es  a re  no t  spec i f ied ,

EBCDIC-on ly  da ta  management  w i l l  be  inc luded) .  The

ASCI I  parameter  in  the  F ILE card  de termines  the  mode

in which data management functions.

o Fixed length, btocked or unblocked records. The block

pref ix must be included in the block length for ASCII

tapes. Record or block size can be from 18 bytes to

4096 bytes.

o Tape rewind. The entr ies can be specif ied on the Fi le

Descript ion Specif icat ion sheet or the control card.

Ent r ies  on  the  cont ro l  card  over r ide  en t r ies  on  the  F i le

Descri pt ion Specif icat ion sheet.

o Dual l /O areas. An entry on the Fi le Descript ion

Specif icat ion sheet provides two l /O areas that are used

alternatelV to i  mprove performance.

o Object time tables or arraYs. These can be loaded or

dumped from tape f i les. Tables or arrays are defined in

the Extension Specif icat ions and become part of the

object program.

o FORCE. READ, DEBUG, and EXCPT operation codes.

These codes alter the normal RPG l l  program cycle.

a l low ing  input  and ou tpu t  opera t ions  dur ing  ca lcu la -

t ions. These operation codes are specif ied on the

Calculat ions Specif icat ions sheet.

CARD RPG ll FOR MODEL 10 o Multivolume tape fi les. A maximum of 31 volumes can

be supported for each multivolume tape fi le'

The RPG ll magnetic tape feature supports sequential
processing of input and output data fi les for the IBM 3410/ o Overlay tape OPEN. This permits tape-open routines to

3411 Magnetic Tape Subsystem. (The Model 10 Card be overlaid, which saves main storage after f i les have

System supports only 9-track tape with 800 or 1 600 bpi.) been opened.

To use the RPG ll magnetic tape feature, the programmer

codeson l y thenecessa ryen t r i eson theRPGl l spec i f i ca t i on  .  Tape res iden tcomp i l e r .  Thecomp i l e r canbep lacedon

sheets. Normal input and output specifications are supported. magnetic tape and loaded from tape into main storage

A magnet ic  tape uni t  is  not  requi red in  the min imum for  program compi lat ion.

system configuration for compiling a program using the

RpGl lmagne t i c tape fea tu re .  The fo l l ow ing func t i ons  No te :  Tape labe l  i n fo rma t i on i sspec i f i edon thecon t ro l

are supported: card.
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DISK RPG I I  FOR MODELS 8 ,10 ,12 ,AND 15

Disk RPG l l  support  for  magnet ic  tape is  avai lable as a
feature for  the Model  8 and the Model  10 Disk System;
th is  support  is  s tandard for  Model  12 and Model  15.  RpG l l
for these systems supports consecutive input ano output
fi les on 9-track tape with 800 or 1600 bpi, or 7-rracK tape
with 200. 556, or 800 bpi. Magnetic tape storage can be
used for data or record address fi les; however, record ad-
dress f i les can only be used to process tape f i les wi th in
l imi ts .  To use RPG l l ,  the programmer codes only the
necessary entr ies on the RPG l l  speci f  icat ion sheets.  Normal
input  and output  speci f icat ions are supported.

A magnetic tape unit is not required in the minimum sys_
tem conf igurat ion for  compi l ing a program using RpG l l .
The File Description Specif ication sheet defines the control
in format ion and device entry  for  tape to the RpG l l  com-
pi ler .  Columns 4046 of  th is  form ident i fy  the input /out_
put device for the fi le. Tape data fi les may be referenced
by speci fy ing TAPE in those columns.  For  Model  15,  de_
vice-independent data management can be used. lf device_
independent data management is used. the device name is
lef t  b lank.  At  execut ion t ime,  ass ign the f  i le  to  tape.

The following functions are supported:

. EBCDIC and ASCII record formats. ASCII fires can be
speci f ied in  the Fi le  Descr ipt ion Speci f icat ion to inc lude
tape data management capable of  handl ing e i ther  ASCII
or  EBCDIC code ( i f  ASCII  f i les are not  speci f  ied,  EBCDIC
only data management wi l l  be inc luded).  The ASCII
parameter  in  the FILE statement  determines the mode
in which data management functions.

Fixed length, blrcked or unblocked rrcords. The block
pre f ix  must  be  inc luded in  the  b lock  length  fo r  ASCI I
tapes. Record or block size can be from 1g bvtes to
9999 bytes.

Var iab le  length ,  b locked or  unb locked records .

Label-type control information. This information is
accepted but not checked by tape data management.
Labe l - type  in fo rmat ion  must  be  spec i f ied  on  the  OCL
F I L E  s t a t e m e n t .

Dual l/O aneas. An entry on the File Description Specifi_
cation sheet provides two l/O areas that are used alter_
nately to improve performance.

Tape rewind. A tape can be rewound to the load point
posi t ion ing i t  a t  the beginning of  the data f i le .  This
specification can be overridden by the appropriate OCL
F I LE statement specifications.

Object time tables or arrays. These can be loadeo or
dumped f rom tape fi les. Tables or arrays are defined in
the Extension Specifications and become part of the
object program.

FORCE, READ, DEBUG, and EXCpT operation codes.
These codes a l ter  the normal  RPG l l  program cycle a l low-
ing input  and output  operat ions dur ing calculat ions.  These
operation codes are specified in the calculations specifica-
t ions.

Multivolume tape files. A maximum of 99 volumes can
be supported for  each unlabeled or  nonstandard labeled
input  f i le .  The maximum number of  vo lumes supported
fo r  l abe led  i npu t  i s  40  1 ' 192  on  Mode l  15D) .  l f  t he  REEL
parameter  is  speci f ied on the FILE statement  for  labeled
output .  a  maximum of  40 volumes can be speci f ied (255
votumes are supported) ;  when the REEL parameter  is  not
speci f ied for  labeled output  a maximum of  25b volumes is
supported.  An unl imi ted number of  unlabeled ourput
volumes is  supported.  Mul t ivo lume tape f i les are nor
supported on the Model  8,  Model  10 Disk System, or  Model
12 l f  BSCA or  devices at tached to the SIOC are used in the
program (not  appl icable to Model  15) .

SUBSET ANS COBOL

Magnet ic  tape f i les  can be  c rea ted  and read us ing  the  IBM
System/3  Subset  Amer ican Nat iona l  S tandard  (ANS)

COBOL.  To use the  magnet ic  tape subsys tem,  the  programmer

uses  normal  COBOL s ta tements  in  con iunc t ion  w i th  OCL
state ments.

The compi le r  and l ib ra ry  requ i re  a  min imum main  s to rage
s ize  o f  12K by tes  exc lus ive  o f  sys tem cont ro l  p rogram re-
q u i r e m e n t s .  F o r  t h e  M o d e l  1 0  D i s k  S y s t e m ,  t h e  m i n i m u m
system requ i red  fo r  COBOL compi la t ion  is  16K.  However ,
on  a  16K sys tem wi th  5445 D isk  S torage Dr ive  and/or
3410/3411 Magnet ic  Tape Subsys tem,  the  superv tsor  cannot
inc lude suppor t  fo r  the  dua l  p rogram fea ture .



lnrus coeol supports:

o Sequential input and output f i les

o ASCII  or  EBCDIC record formats

o Fixed or variable length records

o Blocked or unblocked records

o Label  type in format ion speci f ied on the OCL FILE
statement

FORTRAN IV

,  Magnet ic  tape f i les can be created and read using the IBM

lSystem/3 FORTRAN lV.  You can speci fy  a device (uni t )
'number 

and the b lock s ize for  each tape f i le  at  compi le

t ime.  At  execut ion t ime,  the FILE statements are used to

al locate up to four  tape uni ts  for  the FORTRAN program.

The compi ler  and l ibrary requi re a min imum main storage

size of 9K bytes exclusive of system control program re-
qui rernents.  The FORTRAN lV compi ler  can be executed

on a min imum conf  igurat ion system. For  object  programs

support ing magnet ic  tape on the Model  10 Disk System, a
processing uni t  wi th at  least  16K bytes of  main storage is

requi red.

Logical records can span two or more single record blocks.
The logical record size of unformatted records depends

solely on machine capacity allowing tape work f i les to be

used advantageously when handling large arrays.

System/3 FORTRAN lV supports :

o Formatted, l ist directed, and unformatted tape input

and output

o Fixed lengith, unblocked records with record lengths of

from 18 to32,767 characters (bytes) read or written

under control of a FORMAT statement

o Variable length, unformatted records with a block size

of from 18 to 32.767 bytes

o READ (wi th opt ional  end- f i le ,  END, and error  processing,

ERR,  pa rame te rs ) ,  WRITE ,  END F ILE ,  BACKSPACE.

and REWIND statements

MAGNETIC CHARACTER READER UTILITY

PROGRAM

The 1255 Magnet ic  Character  Reader Ut i l i ty  supports  the

tape uni t  as an output  device for  creat ing s ingle volume f i les '

This ut i l i ty  program can be executed on a min imum con-

figuration system with the exception of a Model 
' l  0 Disk

System for  which a min imum of  16K bytes of  main storage

is requi red.  No change in coding is  requi red in  the 1255

ut i l i ty  program speci f icat ions to support  tape output  rather

than d isk output .

TAPE SORT PROGRAM

The Magnetic Tape Sort programs use the tape drives as

work f i les to sor t  a tape f  i le  in to e i ther  ascending or  descend-

ing sequence. RPG I l-type statements are used to specify

record selection, sort parameters, and data f ields. The sort

soeci f  icat ions statements are s imi lar  in  funct ion and arrange-

ment to the tag-along sort function of the disk sort pro-

gram. The summary sor t  funct ion is  not  supported.

System Requirements

The magnetic tape sort programs operate with the minimum

I System/3 conf igurations.

Tape Sort Files

The Tape Sort program requires three types of f i les: input.

output, and work.

lnput and OutPut Files

Tape input and output f i les can be recorded in either

EBCDIC or  ASCII  codes.  Records in  these f i les must  be

fixed length but can be either blocked or unblocked'

EBCDIC f i les are sor ted d i rect ly ;  no t ranslat ion is  necessary '

ASCII  f i les can be labeled or  unlabeled.  ANSI labels are

used for labeled ASCII f i les. Labeled fi les must be trans-

lated to EBCDIC before processing. After all processing

is  f in ished,  the f i le  can be t ranslated back to ASCII  and

written on the output f i le.
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Unlabe led  ASCI I  f  i l es  can be  sor ted  d i rec t l y ,  us ing  the
ASCI I  co l la t ing  sequence.  On ly  charac ter  compansons are
va l id ;  spec i f ied  sor t  cons tan ts  a re  t rea ted  as  EBCDIC data .
The sor ted  records  are  wr i t ten  in  ASCI I  code on  the  ou tpu t
f i le .  You must  no t  spec i fy  t rans la t ion  o f  ou tpu t  f i l es  fo r
un t rans la ted  ASCI I  f  i i es .

Work Files

The tape sor t  p rogram requ i res  a t  leas t  th ree  work  f i les ;  a
four th  work  f i le  i s  op t iona i .  Work  f i les  can share  tape un i ts
w i th  the  input  and ou tpu t  f i l es .

/y 'o te . '  When ur ; ing  SEONUM-x as  a  work  F ILE s ta tement
parameter  fo r  rnu l t i f i l e  vo lumes,  you must  be  sure  tha t  the
tape is  pos i t ioned pas t  the  las t  f i l e  on  the  vo lume tha t  vou
want  to  p reser \ /e  (Mode l  15  on lv ) .

Sort Functions

The Tape Sor t  p rogram crea tes  a  sor ted  f i le  o f  a l l  records
se lec ted .  On ly  those f ie lds  you request  f rom the  lnput
records are included in the sorted records. Output recorcls
are  sequenced by  the  des ignated  cont ro l  f ie lds  f rom the
cor respond ing  input  records .  F ie lds  ident i f ied  as  da ta  f ie lds
are  inc luded in  the  ou tpu t  records ,  bu t  have no  e f fec t  on
the sequence o{ the records. After records are sorted, the
sor t  con t ro l  f ie lds  can be  dropped f rom the  ou tpu t  records .

Record Selection

Records  to  be  sor ted  are  se lec ted  f rom the  input  f i l e  bv  the
tape sor t  p rogram accord ing  to  your  spec i f i ca t ions .  you
can spec i fy  tha t  records  be  se lec ted  on  the  bas is  o f  a  com-
par ison  o f  two f  ie lds  w i th in  the  record ,  o r  tha t  se lec t ion
be based on  a  compar ison o f  a  f ie ld  w i th in  the  record  and
a cons tan t .  You can a lso  spec i fy  mu l t ip le  tes ts  sucn as
combina t ions  o f  f ie ld - to - f  ie ld  and f ie ld - to_cons tan t  compar i -
sons. These comparisons direct the sort program ro accept
a l l  o r  on ly  par t i cu la r  records  f rom the  input  f i l e .

Field Selection

You must specify the f ields on the input record that are
cont ro l  f ie lds  and/or  da ta  f ie lds .  F igure  8  shows an exampte
of  f  ie ld  se lec t ion .  F ie lds  spec i f  ied  as  cont ro l  f  ie lds  a re  used
by the sort program to determine the order of the records
in  the  ou tpu t  f i l e .  Mu l t ip le  cont ro l  f ie lds  up  to  a  combined
length of 256 bytes can be specif ied. Ascending or descend_
ing  sequence can be  spec i f ied  fo r  each f ie ld .  you  must
specify which data f ields from the input records are to be
inc luded in  the  ou tpu t  records ;  a l l  o ther  f ie lds  a re  d ropped
when the output record is created.

In  the  ou tpu t  record ,  a l l  con t ro l  f ie lds  f rom the  rnput
record  are  p laced ahead o f  a l l  da ta  f ie lds  ( i f  the  key  is  no t
dropped), but you can choose the order of the control and
data f ields in the output record. Fields specif ied as control
f ie lds  can a lso  be  dup l ica ted  as  da ta  f ie lds  w i th in  the  da ta
port ion of the output record.

Mult iple record types with dif ferent formats can be sorted
in  each sor t  run .  For  example ,  you  cou ld  sor t  deb i t  and
cred i t  records  a t  the  same t ime.

Addit ional Features

The tape sort program provides a checkpoint option that
al lows you to restart processing from a point other than the
beg inn ing  i f  a  sys tem fa i lu re  occurs .  When a  checkpo in t  i s
taken, the program records enough information for a restart
to  be  made f rom tha t  checkpo in t .  SEONUM x  may no t  be
used as  a  work  F ILE s ta tement  parameter  when checkpo in t
restart has been specif ied on the header statemenr.

The tape sort program also provides diagnostic messages.
These messages descr ibe  er ro rs  and unusua l  cond i t ions  in
the sort control statements.

Audit controls in the tape sort program keep record counts.
The number of input records. records selected for sort ing,
and output records is recorded by the audit control feature
to ensure that no records are lost in the sort process. Se-
quence check ing  is  a lso  per fo rmed on the  sor t  ou tpu t  f i l e  to
ensure that the output records are in the proper order.
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Cont ro l  F ie lds De l rm ines  the  order  o f  t
rds  in  the  ou tpu t  f i l erecc

F 1 F2 F3 F4 F5 F6 F7 F8 F9 F 1 0 F i 1 F 1 2

il
Data  F ie lds To be  inc luded in  the

t he

I N P U T

output record

OUTPUT RECORD

Fie lds  F10 ,  F11 ,  and  F12
are dropped f rom output
reco ro.

cont ro l  and da ta  f ie ld

Note: The keys or control f ields were not droppeo.

Sor t  Cont ro l  F ie ld

F2 F9 F7 F3 F 6 I F 4 F5 F 1 F 7 F8

F i e l d  7 ls designated as both a

Figure 8.  Compar ison of  Input  and Output  Sort  Records
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BASIC ASSEMBLER There are two rules:

By  us ing  the  Bas ic  Assembler ,  you  can wr i te  assembler  .  The spec i f ied  record  length  ( in  the  RECL paramet€ ' r )

language programs that support magnetic tape. Magnetic must be at least 4 bytes larger than the largest record'

tape is not used for program assembly.
o  The spec i f ied  b lock  length  ( in  the  BLKL parameter ' )  must

System macro instruct ions are avai lable with the SCP to be at least 4 bytes larger than the specif ied record iength'

simpli fy coding required by the assembler. Macros perform

the fo l low ing  func t ions  fo r  tape:  A  ha l t  i s  i ssued i f  e i ther  o f  the  above is  v io la ted .

o  Bu i ld  a  p reopen DTF fo r tape and ass ign  i t s  o f fse ts .  For  max imum ef f i c iency .  however ,  the  fo l low ing  a lgor i thm

is  recommended:

o Build the interfaces required to read input records from

a  t a p e  d e v i c e  v i a  a  G E T  o r  R E A D .  B L K L  =  N  ( R  +  4 )  +  4
p E 6 1 = R + 4

o Build the interfaces required to write output records to

a  tape dev ice  v ia  a  pUT or  wRlTE.  where  R is  the  s ize  o f  the  la rges t  record  and N is  the  rn in i -

mum number  o f  records  des i red  in  a  b lock '

o Build the interface required to issue tape control

commands.  For  example .  to  c rea te  a  var iab le  record  length  tape v / i th

the largest record 60 bytes and at least two records p')r

o  Wai t  fo r  comple t ion  o f  read.  wr i te ,  o r  tape cont ro l  b lock ,  spec i fy  BLKL-132 and RECL-64.

ooerations.
Note: Every block would contain at least two records with

I  See the  macros  re fe rence manua ls  l i s ted  in  thePre face for  the  poss ib le  except ion  o f  the  las t  b lock .

I  more  in fo rmat ion  concern ing  macro  ins t ruc t ions .

T h e r e i s a n a d d i t i o n a | c o n s i d e r a t i o n w h e n r u n n i n g a r r a r i a b | e
record  length  tape job  w i th  RPG l l .  F i rs t .  de termine  BLKL

DlsK soRT PROGRAM and RECL fo r  the  F ILE s ta tement  us ing  the  ru les  s ta ted

above.  The b lock  length  in  the  RPG l l  f  i l e  spec i f  i ca t  ons

The D isk  Sor t  p rograms are  used to  sor t  a  tape f i le  in to  e i ther  (co lumns 20-23)  must  match  BLKL,  bu t  the  record  length

ascend ing  or  descend ing  sequence us ing  d isk  d r ives  fo r  work  in  RPG l l  f  i l e  spec i f  i ca t ion  (co lumns 24-27] ,  must  be  RECL-4 '

f i les .  The ou tpu t  can  be  on  e i ther  a  tape f i le  o r  a  d isk  f i le .  Fa i lu re  to  match  e i ther  o f  these causes  a  ha l t .

Disk sort f  unctions are similar to those for the Tape Sort

p rogram except  tha t  the  summary  sor t  func t ion  is  ava i l -  For  example ,  i f  the  F  ILE s ta tement  has  BLKL-1  32  and

ab le  in  d isk  sor t ,  and d isk  sor t  does  no t  p rov ide  a  check-  RECL-64,  then 132 must  appear  as  the  b lock  length  and 60

po in t  op t ion .  as  the  record  length  in  the  RPG l l  F i le  Descr ip t ion

SPec i f  i ca t ion .

Special Considerationsfor Variable Length Records When tape containing variable length records is read, the

block length and record length specif ied on the Fl Lt:  state-

When runn ing  a  tape job  w i th  var iab le  length  records ,  there  ment  need no t  match  the  ones  on  the  F ILE s ta tement  when

are conventions that must be fol lowed concerning the BLKL the tape was created as long as:

(b lock  length)  and the  RECL ( record  length)  pa t rmeters  in

the  OCL FILE s ta tement .  o  They  obey  the  ru les  above.

o  BLKL is  a t  leas t  as  la rge  as  the  la rges t  b lock  and I lECL

at least as large as the largest record on the tape'
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MAGNETIC TAPE SUPPORT SUMMARY

SCP

yes yes
yes yes
yes yes
no  no
yes yes

32761 9999

32767

Disk
COBOL FORTRAN Sort

yes yes
yes no
yes no
no yes
yes no

32767 32767

32767 32767

ASM/
macros 1255
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Card Card
RPG l l  Sort

yes yes
yes yes

n o  n o
no  no
no  no

4096 9999

4096 9999

1 8

yes
yes
yes
yes

yes

yes

n o
N L

yes
yes

yes

ves

ves

n o
n o
2

SCP

1 8

n o
yes
yes
yes

N A

n o
n o
NA

yes
yes

n o

yes

1 1 1

Tape
Sort

n o

n o
no

9999

9999

1 8

1 8

yes

yes
yes

N A

yes

n o
N A

yes
yes

yes

yes

SCP

4

yes
yes
yes

no
yes

1 8

yes

N A

n o
N L

yes

yes

SCP

Disk
R P G  I I

1

4

M in imum number  o f  t ape
dr ives supported

Maximurn number of  tape
dr ives supported

F i xed  unb locked
Fixed blocked
Var iable unblocked
Var iable spanned unblocked
Va r i ab le  b l ocked

Maximurn record s ize
supported

Max imum b lock  s i ze
su pported

M in imun r  r eco rd  s i ze
su ppo r ted

M in imun r  b l ock  s i ze
supported

ANSI  l abe l s
IBM s tanda rd  l abe l s
Unlabeled tapes
Nons tanda rd  l abe l s

( i n p u t  o n l y ) l
Bypass label  processing

Read backwards
Wri te backwards
Mu l t i p l e  bu f f e r s

9 t rack 800/160O bpi
7 track 2OO15561800 bpi

Mu l t i vo l ume  f  i l e s  ( un labe leo

o r  l abe led ;  i npu t  o r  ou tpu t )
Mu l t i f i l e  vo l umes  (V lode l  t 5

on l y  )

Max imun r  number  o f
vo l  umes2  ( i  npu t / ou tpu t )

Labe l red 3

U  n labe l  ed

yes
yes

n o
n o
n o

9999  ( i npu t )

4096  (ou tpu t )

32767

1 8

1 8

yes
yes
yes
yes

N A

n o
n o
N A

yes
yes

yes

yes

SCP

32767 55

32761 32t679999

4

yes
yes

n o
no
n o

6 E

yes
yes
yes

N A

NA

n o
n o
z

yes

n o

n o

yes

o t1

yes

OCL  yes

OCL yes

n o  n o
n o  n o
n o  n o

1 8

yes
yes
yes
yes

NA

no
n o

1 8

yes
yes
yes
yes

N A

yes

n o
NA

yes yes

n o  n o

yes yes

n o  n o

31131  31131

1 81 8551 81 81 8

1 8

1 8

1 8

1 8

yes
yes
yes
yes

yes
yes
yes
yes

N AN A

n o

n o

yes
yes

yes

e ^ o

401255
99/N L

ASCI I  da ta  ( 9  t r ack  on l y )  yes
EBCDIC  da ta  ( 7  o r  9  t r ack )  yes

P rog ram op t i ons :
Rew i r r d
Rew i r rd  un load
Forward space f i  le /b lock
Backward space f  i le /b l  ock
Wr i t e  t ape  mark  ( end - f i l e )

yes yes OCL Ves
Ves  yes  OCL  OCL
yes  no  no  no
yes no no yes
yes no no yes

yes yes
yes yes

n o

ves

OCL
OCL
n o
n o
n o

yes yes
yes yes

OCL  yes

OCL yes

no  yes

no yes

no  ves

yes yes
yes yes

ocL
OCL
n o
n o
n o

'Nons tanda rd  l abe l s  a re  suppo r ted  on l y  i n  t ha t  t hey  a re  bypassed  on  i npu t .
'Mul t ivolume 

tape f  i les are not  supported on the Model  8,  Model  1O Disk System, or  Model  12 i f  the program also uses BSCA or devices
,  at tached to the SIOC.
' '  

The maximum number of  format 1 labels that  are al lowed (not  appl icable to Model  10 Card System) is  40 on Models g,  10,  12,  15A, B,  C and
192 on Model  15D. This number must accommodate al l  labels,  inc luding disk.  Two hundred f i f ty- f ive is  the l imi t  for  the output  i f  there is  no
speci f icat ion of  the part icular  output  volumes; otherwise,  the l imi t  is  40 volumes speci f ied in the REEL parameter.  l f  more standard labeled
volumes are required than speci f ied for  the output  f i le ,  a hal t  occurs for  each addi t ional  volume as i t  is  needed. gy mount ing another
standard labeled tape and by select ing the cont inue opt ion to the hal t ,  the system cont inues wr i t ing the f  i le .  A maximum of  255 volumes are
supported for  output  ( inc luding those speci f ied in the REEL oarameter) .

ly 'ote. '  NA = not  appl icable,  NL = no l imi t ,  OCL = program opt ions through OCL only,  SCP = l imi ted by SCP.
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The fol lowing chart describes the column headings and the
appl icable program numbers:

Column
Heading Description

Model  10
Card System

Model  10
Disk System
and Model 8 Model  12 Model  15 Model  15D

SCP

Disk  RPG l l

COBOL

F O R T R A N

Disk Sort

Tape Sort

Asm/Macros

1255

C a r d  R P G  l l

Card Sort

System control
p rogramming

wi th  magnet ic
+ ^ ^ ^  { ^ ^ + . . - ^
L d l r t r  r t r o L u r  v

D i s k  R P G  l l

w i th  magnet ic

tape feature

Subset  ANS

C O B O L  c o m p i l e r

F O R T R A N  I V

Disk  Sor t  p rogram

D i s k  R e s i d e n t  M a g -

net ic  Tape Sor t
program

Bas ic  Assember

wi th  SCP macros

featu re

Ut i l i t y  p rogram fo r

1 2 5 5  M a g n e t i c

Charac ter  Reader

C a r d  R P G  l l

w i th  magnet ic  tape

featu re

Card  Res ident  Mag-

net ic  Tape Sor t
p rogram

N A

NA

N A
NA

N A

N A

N A

NA

N A
NA

N A

5 7 0 1 - R G  1
6004

5701 -SM1

5702 SC1

6024/6025

5702  RG1
60 1 6/601 8

5702-CB1

5102 FO1

5702 SM 1

5702-SM2

5702 AS1
602016021

5702 UT2

N A
N A

NA

5705-SC1

NA

5705-RG 1
N A

5705-CB1

5705  FO l

5705-SM 1

5705-SM2

5705  AS1
N A

5705  UT2

NA
NA

N A

5704-SC1

NA

5704-RG 1
N A

5705  CB l

5704-FO 1

5704 SM1

5704-SM2

5704-AS1
N A

NA

NA
N A

NA

5704-SC2

NA

5704-RG2
N A

5704-CB2

5704-F02

5704-SM9

5704-SM8

5704-AS2
N A

NA

N A
N A

NA

y 'Uote . '  NA =  no t  app l i cab le .



The fo l low ing  char t  shows the  th ree  mode ls  o f  the  tape sub-

sys tem wi th  the  charac ter is t i cs  o f  each tha t  a re  ava i lab le :

(char t  con t inued on  nex t  co lu r rn )

Chapter 5. 341013411 Magnetic Tape Subsystem

Metric Equivalen8:

1600 bp i  =  63  bv tes /mm 0.6  in  =  15 '2  mm

800 bp i  =  31 .5  by tes /mm 0 '75  in  =  19  mm

556 bp i  =  21  .9  by tes /mm 6 in  =  152 '4  mm

200 bp i  =  7 .9  by tes /mm 7 in  =  177 '8  mm

50 in /s  =  127O mmls  8 .5  in  =  216 mm

25 in /s  =  635 mm/s  10 .5  in  =  266 '7  mm

1 2 . 5  i n / s  =  3 1 7 . 5  m m / s  2 4 O O  t t  =  7 3 2  m

S P E C I A L  F E A T U R E S

E a c h  3 4 1 0  a n d  3 4 1 1  t a p e  u n i t  m u s t  b e  e q u i p p e d  w i t h  a

spec ia l  fea ture  tha t  spec i f  ies  the  read/wr i te  f  o rmat  des i red :

o  S ing le  dens i ty

o  Dua l  dens i ty

a  Seven- t rack

Any tape un i t  in  the  subsys tem (a  341 1  or  an  a t tached 3410)

can be  equ ipped w i th  e i ther  the  dua l  dens i ty  fea ture  or  the

7- t rack  fea ture ,  bu t  no t  bo th .  A  subsys tem can have the

fo l low ing  combina t ion  o f  fea tures :

o  Each tape un i t  has  the  s ing le  dens i ty  fea ture .

o  Each tape un i t  has  the  dua l  dens i ty  fea ture .

o  Each tape un i t  has  the  7- t rack  fea ture .

.  Some tape un i ts  have the  s ing le  dens i ty  fea ture ;  some

have the  dua l  dens i tY  fea ture .

.  Some tape un i ts  have the  s ing le  dens i ty  fea ture ;  some

have the seven track feature.

Model 1 Mcdel 2 Model 3

Tape speed
( r n / s l

2 . 5 25 50

I  nterbl ock
g a p  ( l B G ) '

Length / t ime
(9- t rack  )

Lengthi ' t ime
(7-track )

0.6 in l48 ms

0 .75  i n /60  ms

0.6 in /24 ms

0 . ,75  i n /30  ms

0 .6  i n l 12  ms

0 . 7 5  i n / 1 5  m s

Write access

t ime2

1 5  m s 1 2  m s 6 m s

Read access

t ime2

1 5  m s 1 2  m s 6 m s

Data rate
1 600 bpi
800 bpi
556 bpi
200 bpi

20K bytes/s
10K bytes/s
6.95K bytes/s
2.5K bytes/s

4()K bytesis
20K bytes/s
1l l .9K bytes/s
5.0 bytes/s

l80K bvtes/s
l49K bytes/s

lz t .e<  by tes /s
|  10 .0K by tes /s

Time per  byte
1 600 bpi
800 bpi
556 bpi
200 bpi

50 gs
1 0 0 p s
144 ps
400 ps

2!i gs

50 gs
7',1. trts
200 ss

12.5 1ts
25 ps
36 ps
100  ps

R e w i n d

t i m e  ( 1 1 0 % )
3  m i n
(2400 f t )

3  m i n
(2r400 ft)

2  m i n
(2400 ft)

Reel  s i , zes  ( in 1 0 . 5 ,  8 . 5 ,
7 , 6

10 .5 ,  8 .5 ,
7 , 6

1 0 . 5 , 8 . 5 ,
7 , 6

Tape
th readi  ng

Man ua l M an ua l M a n  u a l

Tape
moilon

Tape is  d r iven  by  a  s ing le  caps tan  wh ich  is

d i rec t l y  coup led  to  a  low- iner t ia ,  h igh- to rque,

dc  motor .

Read/wr i te

head

The chrome-p la ted ,  two-gap head is  loca ted

in  the  le f t  vacuum co lumn.

1An in te rb lock  gap is  e rased tape wh ich  separa tes  b locks  o{

d ata.
2 T i m e  g i v e n  i s  f o r  0 . 6  i n  i n t e r b l o c k  g a p .
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Single Density Tape Unit Feature

This feature is installed on tape units to enable g_track, pE
(phase-encoded) operations. Single density control is
standard on the 341 l .

Dual Density Tape Unit Feature

This feature is installed on tape units to enable 9-track oper-
at ions in  both 1600 bpi  pE mode and g00 bpi  NRZI (non-
return-to-zero) mode. lf any tape unit is equipped with the
dual  densi ty  feature,  the 3411 must  a lso be equipped wi th
the dual density control feature.

Seven-Track Tape Unit Feature

This feature can be installed on the tape unit portion of the
3411 or  on any 3410.  l t  enables the tape uni t  to  read and
wr i te data in  NRZI mode on 7- t rack magnet ic  tape.  Reading
and writ ing are done at densities of 200, 556, or g00 bpi.
Odd or even parity is provided.

l f  the 7- t rack tape uni t  feature is  insta l led in  the 3411 or
any at tached 3410,  the 3411 must  aso be equipped wi th a
7-track tape control feature. A 3410 or 341 t tape unit
equipped with the 7-track tape unit feature cannot be equip-
ped wi th e i ther  a s ingle densi ty  tape uni t  feature or  a dual
density tape unit feature.

Dual Density Control Feature

This feature. available for the 341 1
tape units to read and write 9-track
bpi  NRZI or  1600 bpi  PE mode.

contro l  uni t ,  enables the
tape in e i ther  the 800

Seven-Track Control Feature

Th is  fea ture ,  ava i lab le  fo r  the  3411 cont ro l  un i t ,  enab les  the
341 1  to  cont ro l  any  tape un i t  ( inc lud ing  the  tape un i t  por_
t ion  o f  the  341 1)  tha t  i s  equ ipped w i th  the  7- t rack  tape un i t
feature.

A translator and data converter are included with the 7_track
control feature. The translator, when set on, translates g-
bit  bytes from main storage to 6-bit  BCD tape characters
and vice versa. Each main storage byte becomes a taoe
character; each tape character becomes one byte in main
storage. The data rate is not changed by the translator.

The da ta  conver te r  a l lows wr i t ing  and read ing  o f  b inary
data on 7-track tape units. Writ ing a tape when the data
converter is on causes four tape characters (24 bits) to be
writ ten for every three storage bytes (24 bits). Reading
such a tape reverses the process by convert ing four tape
characters into three storage bytes. Data conversion reduces
the data transfer rate by 25 percent of that for 9_track
NRZI  opera t ions .  An odd/even count  i s  made dur ing  read/
write data converter operations to ensure correct transfer of
oata.
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Appendix A. Tape Label Forrnats

Displ
Lng in
bytes Name Description

This appendix descr ibes the tape volume label ,  header label
1,  t ra i ler  label  1.  header label  2,  and t ra i ler  label  2.

VOLUME LABEL FORMAT

The volume label  is  wr i t ten in  EBCDIC format  wi th a b lock
length and record length equal to 80 bytes. Figure 9 shows
the format  of  the volume label .

Disp l

Lng in

bytes Name Description

Label
ident i f  ie r

Volume
label  number

Volume
ident i f  ier

Volume
security

'Ihis 
is the first record on

tape that  ident i f ies the
reel .  This  posi t ion a lways
r :onta ins VOL.

'This 
indicates the sequence

of  a volume label ;  th is  posi -

t ion conta ins a 1 for  Sys-
tem/3 tapes.

This posi t ion uniquely
ident i f ies the volume. This
f ie ld conta ins f rom one to
s ix  a lohabet ic  and/or  num-
er ic  characters.  l f  the vol -
ume ident i f ier  is  less than
six characters, it is left-
justif ied and the remainder
of the field is padded with
blanks.  In  the case of  the
f i rs t  or  only  volume of  a
f i le, the contents of this
f ie ld are a lso used as the
f i le  ident i f ier  in  the header
and t ra i ler  labels.

This character is for installa-
tion use as a security indi-
cator for the entire volume.
I t  is  insta l la t ion def ined,
and may be any alphabetic
or numeric character or a

30 Reserved

29 10 Owner
ident i f  ica-
t ion

29 Reserved

Figure 9 (Part  2 of  2) .  Tape Volume Label

space. The System/3 tape

init ial i  zat i  on progranl

in i t ia l l y  se ts  th is  pos i t ion

to  zero .

Th is  f  ie ld  i s  reserved and

in i t ia l l y  se t  to  b lanks
(x '40 ' ) .

This  f ie ld  i s  no t  used by

System/3 label processi ng.

However, i t  indicates; the

name and address of the

ins ta l la t ion  or  user  to  whom

the vo lume be longs .  The

10 most  s ign i f i can t  ( le f t -

most )  user  supp l ied  charac-

ters are used to set t l r is

f ie ld .  l f  the  user  suprp l ied

name and address code is

less than 10 characterrs in

length, i t  is left- just i ' f ied

and the  remainder  o f  the

f ie ld  i s  padded w i th  b lanks .

Th is  f ie ld  i s  reserved and

in i t ia l l y  se t  to  b lankr ;
(x'40').

00

03

04

33
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Figure 9 (Part  1 of  2) .  Tape Volume Label
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HEADEB LABEL  1  AND TRAILER LABEL  1  FORMAT

The first header and trailer labels identify the data contained
on tape. These labels are written for the exclusive use of the
system. They are wr i t ten in  EBCDIC format  wi th a b lock
length and record length equal to 80 bytes. Figure l0 shows
the format  of  the f i rs t  IBM standard header and t ra i ler  labels.

Displ
Lng in
bytes Name Description

00 3 Label
ident i f ier

03 1 Label  number

04  17  F i l e
ident i f  ier

15 6 Aggregate
ident i f  ier

Figure 10 (Pan 1 of 3). IBM Standard for Tape Header Label 1 and
Trailer Label 1

Displ
Lng in
bytes Name Description

This  f ie ld  ident i f ies  the
type o f  labe l .
HDR -  Header  labe l
EOF -  End-o f - f i le  t ra i le r

labe l
EOV -  End-o f -vo lume

t ra i le r  labe l  ( fo r

a l l  bu t  the  f ina l
vo lume o f  a  mu l t i -
v o l u m e  f i l e )

Ind ica tes  the  sequence o f
the  labe l .  Th is  pos i t ion

contains a 1 for System/3
ta pes.

These characters are assign-
ed  by  the  user  to  ident i f y
the f i le. System/3 is con-
cerned only with the left-
most eight characters.
These characters are left-
just i f ied by System/3 and
the  remainder  o f  the  f ie ld
padded w i th  b lanks  (X '40 ' ) .

These characters identi fy
the aggregate on which the
f i le  i s  inc luded.  The char -
acters are identical to the
vo lume ident i f ie r  f ie ld  VOL
(04) .  In  the  case o f  an
aggregate on two or more
vo lumes,  th is  f ie ld  conta ins
the  ident i f ie r  o f  the  f i rs t
vo lume.

Volume
sequence
numoer

1 F  4  F i l e
sequence
number

23 4 Generat ion
number

27 2 Vers ion
number of
generation

29 6 Creation
ctate

This  i s  a  number  f ie ld
(0001 -9999)  ind ica t ing  the
order  o f  a  vo lume wi th rn
a  mul t i vo lume f i le .  The
vo lume sequence number
is the same for every head-
er  and t ra i le r  labe l  on  the
vo lume.  l t  i s  inc remented
by  one fo r  each add i t ionar
vo lume.

Th is  i s  a  numer ic  f ie ld
(0001 -9999)  ind ica t ing  the
order  o f  a  f i le  w i th in  a
mul t i f i l e  vo lume.  The
sequence number  i s  the
same fo r  every  labe l  assoc i -
ated with port ions of the
same f i le .

Th is  i s  a  number ic  f ie ld
(0001 -9999)  ind ica t ing  a
s ing le  s tage in  the  succes-
s ion  in  wh ich  one f i le  re -
p laces  another .  Th is  f ie ld
is  no t  ver i f ied  on  input
by System/3.

T h i s  i s  a  n u m e r i c  f  i e l d
(00-99)  ind ica t ing  an  i te ra-
t ion  o f  a  genera t ion .  Th is
f ie ld  i s  no t  ver i f ied  on  in -
put by System/3.

Th is  f ie ld  ind ica tes  the
year  and day  o f  the  year

the data set was created
I t  i s  o f  the  fo rm

dYYDDD;  a  space,  fo l low-
ed by the year (YY=00-99),

fol lowed by the day of the
year ,  (DDD-001 -366) .  e .g . ,
February  1 .  1970 wou ld
be recorded as "67O032".

1 B

Figure 10 lPart2 ot  3) .  IBM Standard for  Tape Header Label  1 and
Trailer Label l
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Displ
Lng in
bytes Name lDescription Displ

Lng in
bytes Name Description

2F 6  Exp i ra t ion  
' Ih is  

f ie ld  ind ica tes  the  00  3  Labe l  Th is  f ie ld  ident i f ies  the

,year and day of the year identi f ier type of label:

' r yhen the  f i le  may be  purg-  HDR -  Header  labe l -

r :d .  The fo rmat  o f  th is  EOF -  End-o f - f i le  t ra i le r

f ie ld  i s  iden t ica l  to  the  labe l .

rsreation date f ield. EOV - End-of-volume

t ra i le r  labe l  ( fo r

35 1 Security This f ield indicates whether al l  but the f inal

o r  no t  add i t iona l  qua l i f i ca -  vo lume o f  a  mu l t i -

t ions  must  be  supp l ied  in  vo lume f i le ) '

order to access the f i le.

This f ield is set to zero on 03 1 Label Indicates the sequence of

Sys tem/3  tapes  and is  no t  number  the  labe l '  Th is  pos i t ion

verif  ied by System/3. contains a 2 ' f  or System/3

taPes.

36  6  B lock  Th is  i s  a  numer ic  f ie ld

count (000000-999999) indicat- 04 1 Record/ Indicates the record/block

ing  the  number  o f  b locks  b lock  fo rmat  o f  the  f i le :

between the last label of format V - Variable length rec-

the  header  labe l  g roup and ords  in  var iab le

the  f i rs t  t ra i le r  labe l .  The length  b locks '

count  i s  recorded in  the  F  -  F ixed- length  records

t ra i le r  labe l  on ly  (EOF1 or  in  f  i xed  length  b locks '

EOVI ) .  These charac ters  D -  Var iab le  length

are recorded as zeros in the ASCII records'

header  labe l .
05  5  B lock  Th is  f ie ld  ind ica tes  the

3C 13 Sys tem Th is  f  ie ld  conta ins  length  fo l low ing  length  a t t r ibu tes :

code 
' IBM6SySTEM61"  V -  Max imum b lock

length (00009-

49 7 Reserved This f ield is not used by 327671'

Sys tem/3 .  F  -  Constan tb lock

length  (00018-

Figure 1O (Part 3 of 31. IBM Standard for Tape Header Label 1 and 327671'

Trailer Label 1
Note :  The min imum PhYs-

ical record length for mag-

HEADER LABEL 2  AND TRAILER LABEL 2  FORMAT net ic  tapes  is  18 ; there fore '

i f  the  b lock  length  is  to

The second header  and t ra i le r  labe ls  p rov ide  add i t iona l  equa l  the  phys ica l  record

in fo rmat ion  about  the  f i le .  These labe ls  a re  checked by  length ,  i8  shou ld  be  used

System/3 i f  they are present for input f i les and are created as the minimum in place of

for output f i les. However, System/3 wil l  accept a f i le with- those given above.

ou t  the  second header  o r  t ra i le r  labe l .  The labe ls  a re  wr i t ten

i n E B C D | C f o r m a t w i t h a b l o c k l e n g t h a n d r e c o r d l e n g t h  F i g u r e l l ( P a r t 1 o f 2 l .  l B M s t a n d a r d f o r T a p e H e a d e r L a b e l  2 a n d

equal to 80 bytes. Figure 1 1 shows the format of the second Trai ler Label 2

IBM s tandard  header  and t ra i le r  labe ls .

Appendix A.  Tape l -abel  Formats 29



4 1 Reserved

Figure 11 lPaf izol  2 l .

This field indicates the
following length attributes:
V - Maximum record

length (0000b-
327671.

F - Constant record
length (00018-
327671.

This field is not used by
System/3.

This field indicates the
tape recording technique
used to create the fi le:
C6* Data conversion

required.
E6- Even par i ty .
TU-  BCD to  EBCDIC

translation required.
ET- Even par i ty  and BCD

to EBCDIC t ransla-
tion required.

bb - Odd parity-no trans-
lat ion requi red (9-
t rack) .

This f ield is not used by
System/3.

This field indicates one of
the following record
attri butes:
B - Records are blocked

and not  spanned.
S - Records are spanned

and not  b locked.
B - Records are blocked

and spanned.
6 - Records are not

blocked and not
spanned.

This field is not used by
System/3.

l 9

Record
length

Reserved

Tape
recording
technique

Reserved

Record
attributes

22

24

26

27

IBM Standard for Tape Header Label 2 and
Trailer Label 2
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ANSI.  Amer ican Nat ional  Standards Inst i tu te.

ASCll. American National Stan<lard Code for Information

I nterchange.

bpi. Bits per inch per row (track) or the bytes per inch on
tape. This term is used when referring to the recording
density of the tape unit.

block. A collection of contiguous records recorded as a
unit. Blocks are separated by in'terrecord gaps, and each
block may contain one or more 'ecords.

control program. A program for allocation and management
of system resources.

control statement. A statement that contains information
to tailor a program to the requirements of the user.

EBCDIC. Extended binary coded decimal interchange

code.

field. A contiguous set of digits or characters that form a
meaningfu l  ent i ty .

f ixed length record. A record hilving the same length as

other records with which it is logically or physically

associated.

format. The general make-up oidata or of a control card.

record,  or  a f i le .

init ialize. To set counters, switr:hes, and addresses to zero

or other starting values at the brlginning of, or at prescribed
points in, a comPuter routine.

input. Data to be processed by a computer program.

interblock gap. A blank space on magnetic tape that sep-

arates physical records.

loadpoint. The beginning of the usable portion of a reel of

tape, indicated by a load point marker, where reading or

wr i t ing is  to  begin.

Glossary

mult i f i le tape volume. More than one f i le is stored on a

reel of tape.

mult ivolume tape f i le. A f i le stored on more than one tape

ree l .

NRZI (non-return-to-zero IBM). A method of recording

on tape where only the one bits are writ ten as magnetized

spots on tape.

operand. The representation of a value that must be sup-

p l ied  to  de f ine  a  se lec t ive  func t ion  to  the  program.

output. The resultant data produced by a computer pro-

gram.

parameter. A value that must be supplied to define a selec-

t ive function to the Program'

PE (phase encoding). A method of recording on tape where

both zero and one bits are writ ten as magnetized spots. The

zero and one bits are opposite in polari ty. This method

allows dist inct ion between zero bits and no recording.

record. A col lect ion of related data f ields.

statement. A meaningful expression or general ized instruc-

t ion in a source language.

tape labels. Special records at the beginning and ending of

tape f i les .  There  are  vo lume,  header ,  and t ra i le r  labe ls .

They are used to identi fy the reel of tape and the recorded

data  f i le .  They  a lso  conta in  cer ta in  housekeep ing  in fo rma-

t i  on .

tape mark. A special symbol that can be read from or

writ ten on magnetic tape. l t  is used to indicate the end of

a f i le or f i le segment, and to segregate the labels from data'

Taoe marks must be read in the same density in which they

were writ ten.

variable length records. Logical records in a f i le in which

the number of bytes in each record is not a f ixed value, but

may vary  w i th in  p rescr ibed l im i ts '

Glossary 31
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