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SUBJECTI Implementation of the IBM Standard Tape 1/0 Mod~le 

Thls HTB outlines the basic featu,res and restrict.ions of• the 
IB11 Standard Tape 1/0 Module. This I/O 11odul e ls lllP I e11en ted as 
an entry point in the ANSI Standard Tape 1/0 Module. HoMever, it 
has its own user lnterf.ace to allow f.,or attach11ent options 
dl f ferent from those of the ANSI Tape Modu I e. 

The l mpl emen tat l on p I an 11 st ed be I OM silo Ms which f·eat ures 
the I/O 11odule wi 11 support in each of its \lersions. After any 
given version of the I/O module ls completed, we 11av lnsta 11 the 
I/O 11odule to make the added f .. eatures of. that version ava.1 lable 
to users, or lfe may wait until later versions are co•pleted 
~efore we install the module. The decision to instal I a 
particular version Mill b,e based on the wiablJlty of that version 
of the I/O module, and the expected completion sched~le for the 
versions which fol low. 

Because the IBM Tape I/O Module ls 1.11ple11ented as a part of 
the ANSI Tape l/O Module, there ls a eorrespondence ~etween the 
versions of the IBM I/O Module and the ANSI I/O Module, as 
fol I OMS I 

lBM Tape Version One <==> ANSI Tape ~ersion Two 
IBM Tape Version Two <==> ANSI Tape ~ersion Three 

Appendi>< A of, this HTB describes the basic strategy of the 
IBH · I/O Module for blocking and deb locking records. HTB-0 90, 
which describes the 111ple11entat1on of the ANSI Standard Tape I/O 
HoduJe, includes several appendices Mhlcn ar"e also pertinent to 
the IBH Standard Tape I/O Module. In part 1cular, Ap~endi>< .A of 
HTB-090 ls a gtossar"y of ter11s used ln tne implementation plan. 
App endlx C of HTB-090 def lnes the ASCI I-t o-EBCOIC conversion 
which the 1/0 module performs for label and flle data. Appendix 
O of MTB-OiO defines the general error recovery strategy for the 
hardware errors which can arise white processing a tape. 

Please direct any comments on this HTB to Garv Dixon, at the 
above address. Hall com11ents to GDi><on • .,oo on the HIT H1.tltics. 

---------------------
Hui tics Project internal working doeu11entat1on. Not to t>e 
reproduced or distributed outside the Multics ProJect. 
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Hultlcs IBH Standard Tape I/O Hodule 

VERSION ONE 

1. I/O Swltch Interfaces• 

z. 

a) ios_ interfaces• attach, read, ~rlte, detac~ 
b) attachment optlonsa 

•ode - read or write 
volume serial numti>er - 6 charaaters 
data set name - 1 to 17 characters 
f 11 e seq uen c: e n umber 
record f.or11at - F, FB, v, vs, ~es, or u (1) 
record length (1) 
b I oc k s i z e ( 1) 

f i I e character code - EBCDIC or ASCII <1> 
file generation nu~ber 
flle \lerslon number 
file expiration date U> CZ> 
not-yet-laoelled U> (3) 
density - ~00 or 1600 (4) 

c> detachMent disposals• 
leave, reread, rewind, or unload 

tape I abe Isa 
a> standardl QS .lAJ:2s ~agets, IBM GC28-&680-4. 
b) tape organizatlonsl 

s in g I e- f, i I e v o I u 11 es 
11utti-~lte volumes 
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---------------------
( 1> This attachnient opt ion ls val id on I y when wrl ting a fl I e. 

(2) Thls version of the I/O module does ~ot use the file 
expiration date to prevent rewriting of a Hie which has not 
expired. It merely al lows the user to fil-1 in the U le 
expiration date field of the label to f·acllltate interchange of-
1Bf1 tapes between operating systems whlc~ support IBM Sta ... dard 
Tapes. A future version of the I/O 11odule dll honor the file 
expiration date. 

<.3> If this option ls not specified, the tape ls assumed to have 
an IBM Standard volUAte label <VOL1>, and at least one 
Beglnnlng-of-File-Section header label HORU. These labels ntust 
oe present to mount an IBM tape, or else the not-yet- laHI led, 
attach11ent option 11ust be used. 

(4) If this option ls not specified, a recording teehnlque of 
i-track, 1600-bpl Is assuMed. 
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Hui tics IBM Standard Tape I/O Module HT B - 096 

c) labels read& 
VOL1 HDR1 HOR2 EOF1 EOFZ EOV1 EOV2 (5) 

d) labels ""'lttenl 
VOL1 HDR1 HOR2 EOF1 EOF2 

e) labels skipped on inputs 
VOL2-VOLn HOR3-HORn EOF3-EOF'\ EOV3-EOVn 

UHLl-UHLn UTL1-UTL~ 
f) I abe I character code I EB CO IC ( 6 > 
g) I abel 1/0 techniQuea synchronous I/O (7> 
h) label error recovery strategy& U·> 

inputs baekspace-ttlock/rereact 10 ti11es 
output I bac kspace-ol ock/ erase/rewrite 10 ti 11es 

3 • tape f 11 es 1 

a> standard• 
QS .12.i.ti. 11a!lA9U.iUl.! S1r1l,e~ ii.Yid.It IBH GC27-371t&-2. 

b) record formats• 
F (Hxed•length, unblocked record·S) 
FB (fixed-length, blocked records) 
V <var iaa I e-1 en gt h, unb I ocked, r-eG: ords > 
VB <variable-length, blocked ,.ecords) 
VBS <variable-length, blocked, spanned reco.rds) 
U < undefl ned f or11at ·records) 

--~~--~~~~-------~ ·--~~---~----~--~~--~------~ 

(5) Since this version of the I/O module does not support 
11ulti-volu11e tiles, EOV1 and EOV2 labels are treated as EOF1 and 
EOF2 labels to allow the file sections of a multi-volume rue to 
be treated as separate files. Hulti-voht11e flies wil I be fully 
supported in llersion Two of this I/O mod1.1·I e. 

<&> The conversion from ASCII to EBCDIC is performed in two 
stepsa <1> each 7-bit ASCII character hthlch is stor-ed ln the 
rlght11ost 7 bits of a 9-blt Multics byte> ls converted to an 
a-bit EBCDIC character (which J.s stored in the right11ost 8 bits 
of a Hultlcs byteH (2) the Hultlcs byte ls then converted to an 
8-blt tape frame by ignoring the left11ost bit of eacl'\ 9yte. 
<Note that, on a 9-track tape, an 8-b·l t tape f ra11e ls s tor ea 1 n 8 
of the tracks, and a parlty bit for the tape frame ls stored in 
the 9th track.> The ASCII/EllCOIC conversion perfor11ed in the 
f lrst step is def·ined ln Appendix C of. HTB-090. 

C 7l The error buffer and error order call entry points of• tape lo_ 
are used to process tape labels so that output Mhich ls pending 
when a volume switch occ~rs can be prese~ved while t~e new volume 
ls being 11ounted. The error buffer entrf points of tapeio_ 
always perform synchronous I/O. 

<&> The handling of error-s which occur wnlle processing labels is 
def·ined in niore detail in Appendix 0 of· MTB-090. 
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Hui tics IBH Standard Tape I/O Module 

a) maxl11um block size I 8192 characters (9) 
d) record length 11111 ts• 

F-f or.at I 
record_length = block_slze 

Fe- f orma ti 
record_length = xi mod(block_size, x> = 0 

V- f·Orlla t I 
record_length = block_slze - 4 

VB-format 1 
record_length ~ block_slze - 4 

VBS-formatl 
record_length = xi 1 ~ x ~ 131071 <10) 

u-tormata 
reeord_length = block_slze 

e > e·ncodl ng tecnn 1 Qu-e I 
EBCDIC character code (6) 
ASCII <11> 

0 I/O tecmlque& asynchronous 1/0 (12) 
g) error recovery strategyl (13> 
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.lnputl backspace-bloct./reread. 10 tl•s 
output& backspa·ce-bloolc/erase/re11tr.lte 10 tl11es 

4. recording techniQuesa 
CJ-track, 800-be>l density 
9-track, 1&00-bpl density 

--~~~----------------·-------------~---
I 

(CJ) Thls 11•ltat1on ls 111posea by the size of. the Mired-dotim, 
hardcore buff;er f .. ro11 "hlch the tape OCH llfrltes, and into which lt 
reads, tape blocks. 

(10) VBS-f·or11at records may span several blocks and •ay, in 
general, have any Ieng th. The 1.ax l 11u11 record I ength of 131071 
<2••11 - 1> charaate!"s ls a czionstralnt 111posed by the maxlmUll 
value of. the nele11 and nele11t argu11ents of .. los_, Mhich are 
declared as fixed bln(17) integers. 

(11> 9-blt Hui tics bftes, each containing an ASCII character in 
the r1ght11ost 8 bits of a byte, are converted to 8-blt tap.e 
frames by ignoring the left11ost bit of eacah byte. (Note that, on 
a ()-track tape, an 8-blt tape frame ls stored ln 8 of, the tracks, 
and a parlty blt for the tape fra11e ls stored ln the 9th track.) 

C12> Input/output of data ls perf.or11ed bf the asvnchronoltS 
lnterfaces of the tapelo_ su~routlne. 

< 13 > The hand I lng of errors Mh.lch oc:curirlg wh i I e read·lng or 
writing data blocks ls def•lned in 11ore detail in Appendhc O of 
HTS-090. 
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s. access control& 
No access contl"ol tac ii it les al"e provided D·Y the IIO 
module, either on a per volu11e or on a per Hie basls. 
Access control wlll be prov.lded for tape volumes bV the 
Tape Mount Package, when lt ls installed and used in a 
future version of the IBM Tape I/O Module. 

&. tape mounting and flle posltionlnga 
At attachment t 111e, the requested tape volume ls 
•ounted, lf lt is not already ;aounfed from a previous 
attachllent in the current pr-ocess. If the tape had to 
be 11ounted, then its volume lai>-el is checked aUer 
perfor111ing the mount to insu.re that the operator has 
mounted the proper tape. The tape is then posit i.oned 
to the requested flle. 
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Hui tics IBH Standard Tape I/O Hodule 

VERSION TWO 

1 • I IO S ~"1 t c h I n t er f ace s 1 
a> lox~ interfaces• 

MT B - 096 

attach, open, read_record, Mrite_record, read_length, 
positlon, control, close, and detach 

b) attachment options• 
volume serial number - 6 characte~s 
data set na11e - 1 to 17 characters 
file seQuenee nu11ber 
r•cord for11at - F, FB, v, VB, ~es, or U (11+) 
record length (14) 
b I oe k s 1 z e ( 14 > 
f. U e character code Ult) 
file generation nu11ber 
f i I e version nu·11ber 
f 11 e •x pl ra t ion dat e < 15 > 
option to extend (append data to) an exlsting f:·ile 
unregistered op ti on ( 1& > <17 > 
not-yet- I ao·e 11 ed opt 1 on < 1&> U a> 

--------~------·-----~--~----~·---------~ 
(11t) Thls attach11ent optlon ls norraally .tsed only when _.iting a 
tape file. It may be used when t"'eading a tape f1 le to overl"'ide 
the file description information which is usually obtained from 
the f-11 e I abe Is. 

(15) The file ls regarded as ••expired .. w,.en the current date ls 
equal to or greater than the expiration date. When a f·lle has 
exoired, that file and the succeeding flies of the fl le set may 
be overwritten; otherwise, overwriting ls prevented. Note that, 
to be ef.f.ectlve, the expiration date of· a f.lle 11ust t>•e less than 
or e"ual to the expJ.ratlon date of those flies in the file set 
which precede it. The 1/0 module atte11pts to enforce this 
restriction when the flle expiration date. is set. 

(16) This option only has meaning for tap.es which have not been 
registered with the Hui tics Tape Hount Package. The label 
characterlstlcs and recording density of registered tapes ls 
obtained fro11 the tape•s Volu11e Oescriptt>r Seg111ent <VOS>. This 
information 11ust be supplied for unregistered tapes at attach 
time. 

C17> In the event that the Tape Mount Package has not been 
installed when Version TMo of the I/O 11odule ls compt ete, use of 
the Tape Hount Package wltl ~e decoupled fro• Version Two, and 
included in a f,uture version of the I/O 11odule. 

C1&> Thls attachment option 111av only be ll<Sed when "'rlting a file. 
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2. 

densltv - 800 or 1600 (16) (19) 
detachment disposal - leave, reread, rewind, or unload 
DOS Standard Tape For11at opt lo" 
leading tape mark optlon (20) 

c) opening 11odes1 
sequential_lnput 
seQuentlal_output 

d) control reQuests1 
set user label processing subr:>utlne 
set b Jock pre f1 x processing su:t=r out 1 ne 
get 9etalled error information 
get f J.I e des er 1 pt lon ln f.or11a t ion 
force volume switching 

e > posit i onl n g 1 
sklp to beginning of file 
sklp to end of file 
skip forwards or backwards of a specified nu11ber of 

records 

tape I abe Isl 
a> standards 

OSI .QS I.iRS LiQilSt IBH 
DOSI WlSI~ ~ ~~Reis, 

b) tape organlzat ion• 
single-file volumes 
•ultl-tlle volu•es 

GC2 8-&& 81J· 4. 
IBM GC33-5374-0. 

II u I t 1-v. 0 I UIR e fJ. I es 
multi-tile multi-volume vol u11e sets 

c> labels readl 
OSI VOL1 

DOSI VOL 1 
d> Jabels lC"'ittenl 

OSI VOL1 
DOSI VOL1 

e) labels skipped on 
OSI VOL2-V0Ln 

DOSI VOL2-V0Ln 

HDR1 HDR2 
HOR1 

HDR1 HOR2 
HOR1 
1 nput I 
HOR3-HORn 
UHL1-UHL8 
HDR2•HORn 
UHL 1-UHL8 

EOFl EOF2 EOV1 EOV2 
EOF1 EOV1 ( 21) 

EOF1 EOF2 EOV1 E0\12 
EOF1 EOV1 

E OF3-EOFn EOV3- EOVn 
UTL1- UTL 8 
EOF2·E0Fn EOV2· EOVn 
U TL1-UTL 8 

--- ---~-

(!CJ) If thls option ls not speclflect, then ~ recordlllg technique 
of 9-track, 1600-bpi ls assu11ed. 

(20) Check for and skip a leading tape ntark on a DOS non-labelled 
t ap e v o I u me • 

<21) Slnce HOR2, EOFZ, and EOV2 labels are not normally present 
on DOS standard labelled tapes, the user •ust specify the file 
descrlpt!on informaUon <record f.ormat, record length, block 
size, and fHe character code) in the attach11ent optl ons for DOS 
tapes. 
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f) I abel character codel same as Version One 
g) label I/O technlctuea sa111e as Ve,.sion One 
h) label error recovery strategyl sa11e as Versl on One 
U overrlding flle description infol"matlonl 

inputa override the file description information 
llfhlch ls nor11ally obtained fro11 the HDR2 label 
by using the appropriate attachment optl ons 

3 • t ape f 1 I es a 
a) standard 

OS I gs. .ila1A ttgo51 ae.11.iD.1 ~lt.l"~ ~.lil' 
IBH GC27-3746-2. 

DOSI ~/~ Q.i.1..9 .,taoagement kMi.g~, GC33-5372-2. 
b) record for11ats1 saMe as Version One 
c) ma)( imum b I ock size I sa11e as V ers 1 on One 
d > record fen gt h I 1 m i ts I 

sa11e as Vers 1 on One, except I 
VBS-formata 

record_ length = xa 1 ! :ic ~ 104857 & (22) 
e) encoding techniQuea sa11e as Version One 
f> I/O techniques same as Version One 
h) error recovery strategya sa111e as Version One 

4. recording techni~uel sa11e as Version One 

5. access control I 
Access control ls provided 
which provides one ACL per 
stored as the extended AGL 
Descriptor Seg11ent (VOS). 

by the Tape Mount Package, 
t ape v o I um e • Th i s AC L is 
on the tape volu111e•s Volu111e 
( 17) 

6. tape mounting and file positioning& 
At ~wm ti11e, the volu11e will ~e 11ounted auto11atlcally, 
if not already mounted from a previous attachment, and 
will be positioned auto111aticallv to the reQuested f.lle. 

~~~--~~~~-----------·~~~~----------·--~~-· -------
<22) The 11axlrau11 record len~fh ~f S-format records ls 1.j)'+657& 
(25b • 1024 • 4) characters. Thls constl""a lnt ls based upon the 
size of the largest possible buffer Ca 2:i6K segment> which can 
hold a record. 
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. 
FEATURES NOT SUPPORTED BY ANY PLANNED VERSION 

1. I/O Swltch Interfacesa 

2. 

a) No plans to support opening modes, other than 
sequentlal_input and sequential_3utput. 

tape I abe Isl 
a) No plans to read 

OSI VOL2-VOLn 

DOSI VOL2-VOLn 

or write the fol lowing 
HDR3-HDRn EOF3- EOFn 
UHL1-UHL8 UTL1-UTL8 
HOR2-HORn EOF2-EOFn 
UHL1-UHL8 UTL1-UTL8 

optional labels• 
EOV3- EOVn 

EOVZ- EOVn 

b> No plans to support label enoodl,g techniques, other than 
EBCDIC character code. 

c) No p'ans to support 11lxed character codes wlt hln I abel s. 
d) No plans to support labels consisting only of upper-ease 

EBCDIC letters. 

3. tape flies I 
a> No plans to support binary encoding of data. 
b) No plans to support the use of mixed character codes 

wlthln a single file. 
c) No plans to support BCD characte~ code or character 

codes other than EBCDIC or ASCII. 

~. recording techniques& 
No plans to support 7-track tapes; no plans to support 
9-track tapes at denslties other than 800- and 1600•bpl 

5. access controls 
a> No plans to support tape voluMe access control through 

the accesslblllty field of the VlL1 volu111e hbel. 
b) No plans to support tape f.ife access control through the 

accesslbllity field of the file labels. 
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APPENDIX A 
STRATEGY FOR PAOOING RECORDS ANO BLOCKS 

This appendix su1111arlzes the strategv used by the IBM Tape 
l/O Hodul e to pad records and blocks. Padding ls required s ( 1 ). 
because the tape DCM reQuJ.res that blocks to be written on tape 
begin and end on a word boundary <I.e., that they are ·a •ultJ.ple 
of 4 characters ln length); and <2> because the s11al lest block 
11thlch can be read from a tape by an IBH tape drive is 18 tape 
frames Cor characters) J.n I ength. 

An EBCDIC or ASCII space character ls used as the pad 
character, depending on which character code was spe: lf.J.ed for 
the data .. Pad characters are included within the records ln each 
of the OS and DOS record formats, rather than 11erely being 
appended to the end of a block, because OS/370 does not al low any 
pad characters which are not part of a record. Therefore, 
padding may alter the contents of some of, the records which are 
written out. 

Two types of padding are performed. The f lrst type ls the 
padding of short blocks out to the 111inlmu11 block size of· 20 
characters <11odU8,4) - 0). The second type ls to pad each block 
to be a Multiple of ~ characters in length (including all Block 
Oescr.lptor Words (BOWs) and Record Descriptor Words (RDWs> >. Pad 
oharacters are added to the last <or onlv> record of each block. 
(Note that pad characters wlfl never be added to the end of any 
but the I ast record segment of a spanned record because al I 
record segments but the last are block_slze-~ characters long, 
and •od(block_slze,4) = o. 

As an additional precaution to insure that the user ls aware 
of this padding, the IBH Tape l/O Hodule enforces the folloMing 
restrlct.ion on the value of t>lock_slze attach11ent options 
speclHed by the user when ..,..itlng a tapes 

block_size = xi 20 ~ x ~ 8192 and aodCx,4) = 0 

Not~ that the IBH Tape I/O Hodule can read blocks of anv 
length, even if mocHlength,4) ._ o. This allows the I/O 11odule to 
read anv OS/370 or OOS/VS Standard Labelled Tape, and with 
Version Two of the I/O module, read any OS/370 or DOS/VS 
Non-Labelled Tape. 
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