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SUdJECT: Implementation of the ANSI Sta'\dard Tape I/O Module 

This HTS outlines the basic feature> and restri:tlons of the 
ANSI Standard Tape I/O Module. 

The lmplementatlon plan listed below shows which features 
the I/O module wlll support ln each of lts versions. After any 
given version of the I/O module ls completed, we may instal I the 
I/O module to make the added features of that version aval1abJe 
to users, or we may walt until later versions are completed 
before we install the module. The decision to instal I a 
particular version will be based on the vlaollity of that version 
of the I/O module, and the expected completion schedule for the 
versions which fol low. 

Appendix A of this 1'1TB ls a glossary of terms used in the 
implementation plan. Appendix B describes how the f1 le name and 
flle number attachment options Interact In each version of the 
I/O module. Append!>< C defines the ASCII-to-EBCDIC conversion 
which the I/O module performs when the file character code is 
E BC DI c. Append Ix D def Ines the genera I error recovery strategy 
for the hardware errors which can arlse while process Ing a tape. 

The ANSI Standard Tape I/O Module ls described in more 
detal J ln the memo, "Proposed Hui tics ANSI rape OIH, 
Revision II", written on June 20, 1973. Coples of this memo are 
available to interested parties from Garf Ol>con, 39-584, 1(3-3224. 

Please direct any comments on this MTB to Garv Dixon, at the 
above address. Hall comments to GOl><on.?00 on the MIT Mui tics. 

Multics Pro)ect inte~nat working documentation. Not to be 
~ reproduced or distributed outside the Huit ics ProJect. 
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Mui tics ANSI Standard Tape I/O Module 

VERSION ONE 

1. I/O Switch Interfacesl 
a) los interfaces: attach, read, write, oetach 
b) attachment options: 

mode - read or write 
volume serial number - 6 characters 
f i I e na me - 1 t o 17 cha r act e rs ( 1 ) 
f 11 e number < 1) 

not-yet-labelled (2) 

c) detachment dlsposals: 
leave, reread, rewind, or unload 

2. tape labelsl 
a) standards 
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Am.fil:~O ~1.lml.21. S1sWi~ Ha.9!1~1.ik Ia~~ Id~ !QC 
l.D12rma!l.sn lnter~s~' ANS X3.27-1969. 

b > tape organ i z at l on s I 
slngte-flle volumes 
multl-f lie volumes 

c > I a be I s re a d I 
VOL1 HOR1 HOR2 EOF1 EOF2 EOV1 E0\12 (3) 

d) labels written 
V 0L1 H 0 R1 H OR 2 E 0 F 1 E 0 F2 

e) labels skipped on lhput: 
UVL1-UVL9 HOR3-HOR9 EOF3-EOF9 

UHLa UTLa 
f) I abe I character code: ASCII ( 4 > 
J) label I/O technlquer synchronous 
h) label error recovery strategy: 

Input 1 backspace-block/reread 
outputl backspace-block/rewrite 

EOV 3-EOV9 

IIO 

10 times 
10 times 

----~----~------------~~--------

(1) The interaction between the flle name and the fH e number ls 
explained in detail for eacn version of the I/O module in 
Appendix B of this MTB. 

(2) This attachment option ls val id only when writing a fl le. 

(3) Since this version of the I/O module does not support 
multi-volume files, E0\11 and EOV2 labels are treated as EOF1 and 
EOF2 labeGs to al1ow the file sections of a multi-volume file to 
be treat e d as s ep a r at e fl I e s. Mu I t 1- v o I um e f it es w ii I be f u II v 
support~d in a future version of the I/O module. 

(4) 9-blt Multics bytes, each containing an ASCII character, are 
converted to 8-blt tape frames by ignorhg the leftmost blt of 
each Mu•tics byte. 
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Mui tics ANSI Standard Tape I/O Module MT 8 - 090 

3. tape filesl 
a> standards 

1129og tic UJ2~ 1..ai2.tl.s ao.,g fil~ S.1I:1'Ulil.C~ !2f: l.o..Ll2r:ma1ilD 
l.o.!~cchan_g~, ANS X3L5/36ST-Oq/27/73 (a draft proposed 
revision of ANS X3,27-1969). 

b) record format: U (undefined) 
c) maximum block sizes 2048 characters (5) 
d) record length I im i tsl 

U- format I 
record_ length= block_slze - buffer_of fset <6> 

e> encoding techniques ASCII character code (4) 
f) I/O technique: synchronous I/O 
g) ANSI b I ock prefixes I 

input: skipped 
output: not supported 

h) error recovery strategyl 
input: backspace-block/reread 10 times 
outputs backspace-block/rewrite 10 times 

4. recording techniQuel 9-track, 800-t>pi density 

5. access control: 
No access control facilities are orovided by the I/O 
module, either on a per volume or on a per file basis. 
Access control wlJI be provlde::i for tape volumes by tt'le 
Tape Mount Package, when it ls installed and used in a 
future version of the ANSI Tape I/O Module. 

6. tape mounting and file positioningJ 
At attachment time, the re~uested tape volume is 
mounted, 1f not a I ready mounted from a prev lous 
attachment in the current process. The volume I abeJ is 
checked when the tape ls fl rs t mount ea to 1 nsure that 
the operator has mounted the proper tape. The tape ls 
then positioned to the requested f.ile. 

(5) A block of 2048 characters is the largest block which ANSI 
allows for tape .interchange. Therefore, Version One always 
assumes a block size of 2048 characters. 

(6) Note that ANSI al lows every block to begin with a 
-user-specified block prefix, the contents of which ls independent 
of the data recorded in the block. In Al'tSI terminology, the size 
o f t h l s b I o ck pre H x l s c a II e d the bu f f e .. _ o ff s e t • Th ere f o r e, t he 
bJock size ls related to the record length 3S shown above. 
Version One of the ANSI I/O module does not support the 
generation of block prefixes when writing a tape fUe, but it 
does support skipping of any b'ock prefll<es which may be present 
when reading a tape f.ile. 
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Mui tics ANSI Standard Tape 1/0 Module 

VERSION THO 

~~ Syccg.c.t~g tl.X lhl~ Werslgn 

1. I/O Switch Interfaces& 
a) ios_ interfaces• attach, read, ~rite, detach 
b) attachment opt ions a 

mode - read or write 
volume serial number - 6 characters 
f lie name - O to 17 characters (7) 
flle number (7) 

record format - f, o, s, or U (8) 
b I ocked reco rcJs < 8) ( 9) 
record length (6) 
b 1 ock s 1 ze ( 8) 
file character code (8) 
file generation number (8) 
fite version number (8) 
file expiration date (8) (10> 
not-yet-1abelled (6) C11> 
density - 800 or 1600 () (12) 

c) detachment disposals• same as Version One 

2. tape labels& 
a> standard& same as Version One. 
b) tape organlzatlons1 same as Version One 
c) I abe Is re ad: same as Yers ion One 

HT B - 090 

(7) The interaction between the file name and the fU,e number ls 
explained in detail for each version of the I/O modul'e in 
Appendix B of this HTB. 

(8) This attachment option is val id only when writing a fl le. 

(9) This option may not be used with U-format records. 

(10) This version of the I/O module does not use the file 
ekplration date to prevent rewriting of a f lie which has not 
expired. It mereiy al lows the user to fl·l I ln the fl le 
expiration date field of the label to facilitate interchange of 
ANSI tapes between operating systems. A future version of the 
I/O module will honor the f!le explratlora date. 

C11> If this option is not specif led, the tape ls assumed to have 
an ANSI Standard volume I abel (\IOLU, and at least one 
Beginning-of-File-Section header label <~DRU. These labels must 
be present to mount an ANSI tape, or else the not-yet-labelled 
attachment opt!on must be used. 

<12) If this option is not specified, a recording techniQue of 
9-track, 800-bpl ls assumed. 
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Multics ANSI Standard Tape I/O Module HT 8 - 090 

3. 

d) labels written• same as Version One 
e> I abels skipped on input: same as Version 
f) label character code& same as \lersion One 
g) I abel I/O techniQuea synchronous I/O (13) 
h) label error recovery strategyl <14> 

input I backspace-block/reread 
outputs backspace-block/erase/rewrite 

tape f 1 lesl 
a) standards same as Version One. 
b) record formats• 

F (flxed-tength; blocked or uno-lockedt 

One 

10 ti mes 
10 times 

O <variable-length; blocked or unblocked) 
S (spanned; blocked or unblocked) 
U <undef lned) 

c) maximum block sizes 6192 characters (15) 
d) record length llmltsl 

F-format, unblockedl 
record_ I engt n = bl ock_s ize - buffer _offset 

F-format, blocked& 
record_ I en gt h = 

KZ mod(block_slze - ouffer_offset, x> = O 
D-format, unblocked& 

record_length = block_size - buffer_of fset 
a-format, btockedl 

record_length s block_slze - buffer_of fset 
S-format, blocked or unblockedl 

· record_t ength = xi 1 .! x ~ 131071 (16 > 
u- format I 

record_length = block_size - buffer_of fset 

------------~----------------~--------

( 13) The error buffer and error order calf entry po in ts of 
tapeio_ are used to process tape labels so that outp.,it which ls 
pending when a volume switc~ occurs can be oreserved while the 
new volume is being mounted. The error buffer entry points of 
tapeio_ al-ways perform synchronous I/O. 

(1~) The handling of errors which occur while processing labels 
is defined ln more detail in Appendix O of this HTB. 

(15) This limitat.lon ls imposed by the size of the wired-down, 
hardcore buffer from which TOCH writes, and lnto which it reads, 
t ape b I oc ks • 

< 16 > S-f or mat records may span severa I bl ocks and mav , in 
general, have any length. The maximum record length of 131071 
<2••17 - 1) characters ls a constraint made by the maximum value 
of the nelem and nelemt arguments of los_, which are declared as 
fixed bin<17). 
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Mui tics ANSI Standard Tape I/O Module 

e) encoding technique& 
ASCII character code (4, 
EBCDIC character code (17) 
binary encoding (18) <19) 

f, I/O technlque: as~nchronous I/O (20t 
·g) ANSI block prefixes& 

inputs skipped 
output& not supported 

h) error recovery strategyl (21l 
input I backspace-block/reread 
outputs backspace-block/erase/rewrite 

4. recording techniQuesl 
9-track, 800-bpl density 
9-track, 1600-bpi density 

5. access contro 11 same as Vers l on One 

MT B -090 

10 t1 mes 
10 times 

&. tape mounting and flle posltloningl same as Version One 

____________ , ___ , -----------------
(17) The conversion from ASCII to EBCDIC is performed ln two 
steps& (1) each 7-bit ASCII character (which is stOl"'ed in the 
rightmost 7 bits of a 9-blt Multics byte) ls converted to an 
8-b.it Ei3COIC character (which ls stored In the rightmost 8-blts 
of a Multics byte>; (2) the Multics byte ls then converted to an 
8-bit tape frame by ignoring the leftmost bit of each byte. The 
ASCII/EBCDIC conversion performed In the first step is defined in 
Appendix C of this MTB. 

(18) Consecutive 8-blt strings of the buff,er are treated as 8-bit 
tape frames. On output, the final tape frame ls padded with zero 
bits when the number of bl ts to be wrltten ls not 0 mod 6. On 
input, these pad bits are ignored. 

<19) Binary encoding ls not supported for F-format records, 
because the actual length of the binary dat3 written in a record 
has been obscured by padd lng the record out to a f 1 xe d length. 

(20) Input/output of data ls performed by the asynchronous 
interfaces of the tapelo_ subroutine. 

< 21 > The handling of errors which occurlllg wh i I e read Ing or 
writing data blocks is defined ln more detail in Appendix O of 
this MT!l. 
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Hui tics ANSI Standard Tape I/O Module 

VERSION THREE 

1. I/O Switch Interfacess 
a) lox_ interfaces& 

MT B - 090 

attach, open, read_record, writ-e_record, read_length, 
position, c"ontrol, close, and det~ch 

b) attachment optlonsl 
volume serial number - 6 characters 
f i I e name - 0 t o 17 characters ( 2 2) 
file number - a number or END (22) 
record format - F, o, s, or U (23) 
blocked records C23> (2'+) 
record ~ength (23) 
block size (23) 
file character code <23) 
file generation number (23) 
file version number C23) 
f 1 le expiration date (23) <25) 
user labels option 
unregistered option (26) 

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

(22> The interaction between the f 1 le name ~md the fl le number is 
explained in detaiJ for each version of the I/O module in 
Appendix B of this HTB. 

(23) This attachment option ls normally u~ed only when writing a 
tape file. It may be used when reading a tape flle to override 
the file description information which ls usually obtained from 
the file labels. 

(24) This attachment option may not be used with U-format 
records. 

C25) The file ls regarded as "expired" when the current date is 
eQual to or later than the expiration date. Hhen a f,ile has 
expired, that file and the succeeding files of the fl le set may 
be overwritten. Otherwise, overwriting ls prevented. Note that, 
to be effective, the expiration date of a file ~ust be earlier 
than or eQual to the expiration date of those files in the file 
set which precede 1 t. The I/ O mo du I e attempts to enf orce this 
restriction when the file expiration date is set. 

(26) This option only has meaning for tapes which have not been 
registered with the Hui tics Tape Mount Package. The label 
characteristics and recording density of registered tapes ls 
obtained from the tape•s Volume Descriptor Segment (VOS). This 
information must be suppl led for unregistered tapes. 

- 7 -



Mui tics ANSI Standard Tape I/O Module 

not-yet-labelled option <2&> C27) 
density - 800 or 1600 (26> <28) 

MT 8 - 090 

detachment disposal - leave, reread, rewind, or unload 
c> opening modes& 

seQuent laJ_lnput 
seQuentlal_output 

d) control reQuests& 
set user label processing subroutine 
s e t b I o c k pr e fl x pr o c es s l n g sub r out l n e 
get detailed error information 
get fi2e description information 

e> posrtioningl 
skip to beginning of file 
skip to end of file 
skip forwards or backwards of 3 soecified :lumber of 

records 

2. tape JabeJsl 
a) standard: same as Version One 
b) tape organization: 

single-file volumes 
multl-f lie votumes 
mu I t i -v o I um e f i I es 
muJti-file multi-volume volume sets 

C) labe1s read: 
VOL1 HOR1 HDR2 EOF1 EOF2 EO V 1 

UHla UT La 
d) labels written& 

EO'l2 

VOL1 HDR1 HOR2 EOF1 EOF2 EOV1 EOV2 
UH La UT La 

e> labels skipped on input: 
UVL1-UVL9 HDR3-HOR9 EOF3-EOF3 EOF 3-EOV9 

f) label character codel same as Version One 
g) label I/O technlQuez same as Version Two 
h) t abel error recovery strategy& same as Yersi on Two <1Lt> 
l) overriding file description informations 

inputs override the fl le description information 
which is normally obtained from the HDR2 la~et 

by using the appropriate attachment options 

3 o tape f i I es I 
al standard& same as Version One 
bl record formatsl same as Version Two 
c) maximum block sizes same as Version Two 

(27) This attachment option may only be u,sed when writing a fl le. 

(28l If this option ls not specified, then a recording technlQue 
o f 9- tr d ck , 8 O O -b p 1 i s assume d • 
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Mui tics ANSI Standard Tape I/O Module 

d) record length I lm l ts: 
same as Version Two, except& 

S-format, blocked or unblockedl 

MT 8 - 090 

record_length = xi 1 s ~ ~ 1048576 <29) 
e) encoding technlQue: same as Version Two 
f) I/O technlquea same as Version Two 
g) A N S I b I oc k pr e f i x es I 

inputs contents made avalJab!e to cal ter of I/O module 
outputs contents generated by caller of I/O module 

h) error recovery strategyl same as Version Two (21) 

4. recording techni Que: same as Ve rs ion Two 

5. access control• 
Access c on t r o I i s p r o vi de d b v t h e T a p e Moun t Pac k age , 
which provides one AGL per tape vol\Jme. This ACL is 
stored as the extended ACL on the tape votume•s Volum~ 

Oescrlptor Segment <VOS». 

6. tape mounting and file posltlonlngl 
At open time, the volume wll 1 be automatlca 1 ly mounted 
if not already mounted from a previous attachme'lt, and 
wlll be automatlcalJy positioned to the reQuested file. 

------------------------------·--~-

< 29 > The max lmum record I en gt h of. s- format records ls 1048 5 76 
(256 • 1024 • 4) characters. This constraint ls based upon the 
size of the largest possible buffer <a 256K segment) which can 
hold a record. 
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FEATURES NOT SUPPORTED BY ANY PLANNED VERSION 

1. IIO Switch Interfacesa 
a) No plans to support opening modes, other than 

seQuentlal_input and sequentlal_output. 

2 • tape I ab e Is r 

11T 8 - 090 

a> No plans to read or write the follo~lng optional labels: 
UVL1-UVL9 HDR3-HOR9 EOF3-EOF9 EOV3-EOV9 

b) No plans to support label encoding technlciues, other than 
ASCII character code. 

c) No.plans to support mixed character codes within labels. 
d) No plans to support labels conslstlng only of upper-case 

A SC II I et t ers. 

3. tape f l I es: 
a> No plans to support the use of mixed character codes, or 

mixed character and binary encoding, within a single 
f i I e. 

b) No plans to support BCD character code; no plans to 
support encoding techniques other than ASCII character 
code, EBCDIC character code, and b lnary encod Ing. 

4. recording techniQuesl 
No plans to support 7-track tapes; no plans to support 
9-track tapes at densities other than 800- and 1600-bpi 

5. access control: 
a) No plans to support tape volume access control through 

the accessibility field of the VOL1 volume label. 
b) No plans to support tape file access control through the 

accessibility field of the file labels. 

- 10 -



Multics ANSI Standard Tape I/O Module 

APPENDIX A 
GLOSSARY 0 F TA PE TE RMS ( U 

HT B - 090 

Def inltlons in the first group below faH. ln to one of two 
categories: logical structures or physical structures. 
Def in it ions in the second group are uncategorized. 

GROUP ONE - logical or physical structures 

.c,~.su::.g C I o g le a I > 
Related data treated as a unit of i'lformation. 

Note 11 The delineation of a record m3V be arbitrary and is 
determined·by the designed of the i'lformation fc>rmat. 
Note 21 A record may be recorded in all or part of a block, 
or in more than one block. 

QJ.2kJ1 (physical) 
A collection of characters written or read as a unlt. 

Note 11 A block may contain one or more compJete records. 
Note 21 A block may contain segments of one or more spanned 
records. A single block does not contain multiple segments 
of the same spanned record. 
Note 31 For the purpose of this stand3rd, bloc1<s are 
separated by an inter-block gap. 

blg"1s, oceflx <logical) 
An optional, fixed-length field at the beginning of each 
block. The contents of block prefix ls specified by the 
user and ls independent of the recordCs> in the block. 

Note 11 The block prefix mlght contain a checksum of the 
record(s) In the block, might contain a b1ock seauence 
number, or other error correction Information. The length 
of this block prefix ls known as the R~~r RJ,~~. 

1.ilji ( I o g l ca I > 
A collection of in format ion cosisting of records pertaining 
to a single subject. 

Note 11 The description, content, or organization of a file 
may be arbitrary. 
Note 21 A fiie may be recorded on 31 I or part of a volume, 
or on more than one volume. ___________ ....._ ______ _ 

(1) These definitions are taken froml .tli.aa~1~ ~ LabgJ~ a~~ 
E..ll.I S tru, t.u.c.sl .!21: ln.12.c:mll.l.20 .lD.li.I:~.b.angjt • 
ANS X3L5/365T-09/27/73 (a draft proposed re~lslon of 
ANS X3.27-1969). 
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~2..1.wn~ (physical> 
A dlsmountabie physlcal unlt of storag~ media (i.e., a ree1 
of magnetic tape). 

Note 11, 
f 1 J e, or 
Note 21 

A volume may contain part of a file, a comp I ete 
more than one flle. 

A VO I ume 
fl I e. 

A volume may contain sections of one or more files. 
does not contain multiple sections of the same 

1.1.1~ sect12D (loglcat> 
That part of a f lie that ls recorded on any one volume. 

Note 1& The sections of a file do not have sections of 
other flies interspersed • 

.LU.~~ (logical> 
A coltectlon of one or more related flies recorded 
consecutively on a volume set. 

Note 11 A f 1Je set may span one or more volumes. 

lL.2.1~ li1 ( Phys 1 ca I > 
A co SI ect ion of one or more vo I um es on which one and only 
one file set ls recorded. 

~~~oned r:.l.k.w::.9 (logical> 
A record con t a i n e d l n a f l J e l n w h i c h each rec or d, by 
design, ends in the same block in which lt begins. 

~.D!Ul_g c.l-'m::,g ( I o g i c a I ) 
A record contained in a flle ln which each record may begin 
in one block and end in another. 

Note 11 · Each record consists of one or more segments, each 
segment being contained iri a block, the blocks oelng written 
consecutively. 

~.su:.d il.9JDJUl1 (I ogle a I > 
That part of a spanned record that is contained ln any one 
block. 

Note 11 The segments of a record do not have segments of 
other records Interspersed • 

.u.o.QJ..Q~ ~~~grg (logical> 
A record contained ln a file in which each block, by deslgr., 
contains only one record or record segment. 

!2.t,g~.11ll .c~~m:.d <I og 1 ca I > 
A record contained In a flle ln which each block may contain 
mcre than one record or record segment. 
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~~g-lengtb c~~ <toglcal> 
A record contained ln a f 1 le ln which al I the re cords, by 
design, have the same length • 

.¥.El~.Qle-l~!b c~.Q Cl oglcal > 
A record contained ln a flle ln which the records may have 
different lengths. 

GROUP TWO - uncategorized def lnltlons 

~.tl 
A record at the beginning of a volume, or at the beginning 
or end of a f i I e sec t l on , or at t he end o f a f i 1 e, that 
identlfles, characterizes, and/or delimits that volume of 
flte section. A label ls not conslderad to be part of a 
f lf e. 

ilQ.tl .il1 
A collection of one or more contiguous labels wl th the same 
three lnltlal characters (label identifier). 

ls..Q.tl gr o !.1.12 
A collection of one or more contiguous label sets that 
delimit one end of a volume, of a flle s~ctlon, or of a 
f 11 e. 

Lw~ .ucis 
A del lmlter used to Indicate the boundary between flt e data 
and label groups and also between certain label groups. 

~.Q.LI !ll.I JD~ 
A delimiter, conslstlng of two consecutive tape marks, that 
ls used to lndlcate the end of a vol,ume or of a file set. 

Notea Two consecutive tape marks also occur when an empty 
file section or an empty fHe exists on a volume, ln which 
case they are not interpreted as a douote tape 11ark but 
rather as two single tape marks framing an empty flte 
section. In this context, "empty" means that no blocks are 
present between the tape mark fol lowing the 
Beglnnlng-of-Flle-Sectlon label grou'P ~nd the tape mark 
preceding the End-of-Flle-Sectlon label group of that fUe 
sect lon or fl le. 
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APPENDIX :J 
INTERACTION BETWEEN THE FILE NA~E 

ANO FILE NUMBER ATTACHMENT OFTIO~S 

~TA - 090 

In t he des er l p tl on s be I o w , t he t e rm f i I e name re f e rs t o t he 
file name attachment option while the term f1 le !dent ifler refers 
to the file name stored ln the HOR1 label of a flle;. the term 
f 11 e number refers to the f 11 e number attachment option Mh l le the 
term file seQuence number refers to the flle number recorded in 
the HOR1 label of a flte, wt-lch eQuats the position of the file 
within the file set. 

llERSION ONE 

Both the fl le name and the fl le number must be specif led for each 
attachment. The fUe name must be a non-null character string 
from 1 to 17 characters ln length. The file number must ~ea 
non-negative integer. 

The file name ls used to select the file to be accessed. If the 
file number ls not o, then it ls compared with the fl le sequence 
number of the selected fl Je as a further check on the correctness 
of the attachment. 

If the file number is not o, then the file ls selected as 
fol lows. 

1> On Input, the first flJe in the file set whose file 
identifier matches the file name ls selected for reading. 
If the file number matches the file se~uence nu•ber of this 
flle, then the fl le ls attached for reading. If no f lie ls 
selected, or if the selected f ue•s seciuence number does not 
match the f 11 e number, then an error- occurs and the 
attachment falls. 

2> On output, lf one or more flies ln the fife set have a flle 
!dent i fl er which matches the f Ue name, then the f lrs t such 
file ls selected for rewriting. If the file sequence number 
of this file matches the fHe number, then the f lie is 
attached for writing. Otherwise, a1' error occurs and the 
attachment f aits. 

On output, lf no flies In the fUe set have a fl le 
identifier which matches the file name, then a f tie ls 
appended to the file set. The flle number must be u+1, 
where .o ls the flle seauence number of the final flle in the 
file set; otherwise, an error occurs and the attachment 
fails. 
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If the flJe number ls o, then the flte ls selected as fofJows. 

1) On input, the first file in the file set which matches the 
file name ls attached for reading. If no matching flle ls 
found, then an error occurs and the attachment fails. 

2) On output, lf one or more flies in the file set have a fife 
ldentlfler which matches the file name, then the first such 
file is selected for rewriting, and ls attached for writing. 

On output, lf no flies in the flle set have a file 
ldentlfler which matches the file name, then a file ls 
appended to the file set and this new file (~hose file 
sequence number ls o+1) ls attached for writing. 

In either output case, the position of the file wlthln the 
file set ls recorded as the flle sequence number ln the HDR1 
I abe I of the f 11 e • 

IJERSION TWO 

As in Version One, both the file name and the file number must be 
specified for each attachment. The fl le name may be any 
character string from O to q characters ln length. A file name 
composed of O characters ls called a null file name. The file 
number must be a non-negati~e integer. ~ nut I file name and a 
zero file number cannot be used in the same attachment. 

If the file name ls non-nul 1, then attachment proceeds as 
outlined for l/erslon One, above. 

If a nul I file name is given, then the flt e number is used to 
Identify the tape file to be accessed. 

1) On Input, lf the f lie identified by the file number exists 
within the file set, then it ls attached for reading; 
otherwise, an error occurs and the attachment falls. No 
check is made on the file identifier of that file. 

2) On output, if the file whose file sequence number eQuals the 
file number exists within the fiJe set, then lt ls 
rewritten. 

If the reQuested f lie number does not Identify an existing 
file within the file set, then if the file number is .o+1 
<where .D ls the file se·:luence numbe~ of the final file of 
the file set), then this new file is. attached for writing. 
If the file number is not .0+1, then an error occurs and the 
attachment falls. 
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In either output case, the position of the flle within the 
file set ls recorded as the file se~uence number ln lts file 
labels. 

VERSION THREE 

As ln Versions One and Two, both the flle name and the flle 
number must be specified for each attachment. The fl le name may 
be any character string from 0 to 9 characters. The file number 
must be a non-negative integer, or else lt must be END. A nul I 
f 11 e name and a zero f I le number cannot oe used ln the same 
attachment. A flle number of ENO may be used with a nult file 
name, however. 

If the flle number ls not ENO, then attachment proceeds as 
outlined for ~erslon Two, above. 

If the file number ls ENO, then the attachment proceeds as 
f o I Io ws. 

1> On Input, the final f lie of the f lie set ls selected for 
reading. If the flle name ls not a null string, and the 
flle identifier matches the flle name, then the flle ls 
attached for read Ing; o therw l se, al'\ error occurs and the 
attachment falls. If the file name is a null string, then 
the file is attached for reading wlt.hout checking the file 
identifier. 

2) On output, if the flte name ls null, then a new flle ls 
appended to the end of the flle set. A file identifier of 
.. <no name) 11 ls recorded ln the flle laoels of this fl le. 
The position of the file within the flte set ls recorded as 
the file seQuence number in the file labels. 

On output, if the file name ls a non-null character string, 
then the file name ls compared with the flte identifier of 
the final fl le of the fl le set. If there ls a match, then 
the final file of the file set ls selected for rewriting. 
Otherwise, a tape file ls appended to the fl le set. In 
e 1 th er c as e, the f 11 e 1 s a t t ached for 1ier 1 t 1 n g, a n d th e 
position of the file wlthln the file set ls recorded as the 
file seQuence number ln the file laoels. 
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APPENDIX G 
ISOMORPHIC ASCII/EBCDIC CONVERSION TABLE 

The table below defines the mapping whlctl the AhSI Tape I/O 
Module performs between ASCII characters and EBCDIC characters 
when the EBCDIC character code ls used for tape file data. 

ASCII EBCDIC 

GRAPHIC OCTAL HEX ADE CI HAL G~APi IC 

---------------------------------~-------------------------------

NUL 
SOH 
STX 
ETX 
EOT 
ENQ 
ACK 
BEL 
BS 
HT 
LF 
VT 
FF 
CR 
so 
SI 
OLE 
OC1 
OC2 
OC3 
DC4 
NAK 
SYN 
ETB 
CAN 
EH 
SUB 
ESC 
FS 
GS 
RS 
us 

000 
001 
00 2 
003 
004 
005 
006 
007 
010 
011 
012 
013 
014 
015 
016 
017 
020 
021 
022 
023 
024 
025 
026 
027 
030 
031 
032 
033 
034 
035 
036 
037 

- c-1 -

00 
() 1 
02 
03 
37 
20 
2E 
z.,F 
1& 
I) 5. 
z,5 
OB 
DC 
00 
OE 
OF 
10 
11 
12 
13 
JC 
30 
32 
26 
18 
19 
3F 
27 
1C 
1·0 
1E 
1F 

NUL 
S0'4 
STX 
ETIC 
EOT 
ENl. 
ACI( 
BEL 
BS 
HT 
NL 
VT 
NP 
GR 
so 
SI 
OLE 
OC1 
OC2 
TM 
OClt 
NAt< 
SY!lf 
ETB 
CA~ 
EH 
SUiJ 
ESG 
IFS 
IGS 
IRS 
IUS 
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ASCII EBCDIC 

~---~~~-~-------~------------------------------------------------
GRAPHIC OCT AL HEXAOECI~AL GRAPHIC 

-----------------------------------------------------------------
space 040 ~o space 

041 5A f 
~· 042 7F .. 

. , 043 79 • 
$ 044 50 $ 

. Y. . 045 GC I 
&.. 046 5'0 l. 
• 047 70 • 
( 050 40 ( 

) 051 5•0 ) 
... 052 5C ... 
+ 053 4E + 
t - 054 oB t - 055 50 
• 056 40 • 
I 057 51 I -~ 
0 060 FO 0 
1 061 F1 1 
2 062 F2 2 
3 063 F3 3 
4 064 F4 4 
5 065 F5 5 
6 066 F6 6 
7 067 F7 7 
8- 070 F8 8 
g 071 F9 9 
: 072 7A I 
• 073 5:E • t t 

.< - 074 4C < 

= 075 7E = 
> 076 oE > , 077 GF ' 
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ASCII EBCDIC 

-----------------------------------------------------------------GRAPHIC OCTAL HEX A OE CI HAL GRAPri IC 

-----------------------------------------------------------------
il 100 7C il 
A 101 G1 A 
B 102 ::z 8 
c 103 03 c 
0 104 GI+ 0 
E 105 cs E 
F 106 G6 F 
G 107 C7 G 
H 110 :}8 H 
1 111 C9 I 

" 112 [) 1 " K 113 02 K 
L 114 03 L 
H 115 [)4 H 
N 116 05 N 
0 117 Do 0 
p 120 07 p 

Q 121 08 Q 
R 122 09 R 
s 123 E2 s 
T 124 E3 T 
u 125 E4 u 
v 126 ES 'J 
w 127 E6 w 
x 130 E7 x 
y 131 E8 y 

z 132 E9 z 
[ 133 60. c (1) 

\ 134 EO ' l 135 90 ] ( 1) 

136 SF I og lcal NOT 
137 &O 

----------------------------------
< U These graphics do not appear in (or 'ftap into any gr:aph lcs 
which appear ln> the standard EBCDIC character set. They have 
been assigned to otherwise "11 legal" EBCDIC code values, in 
conformance with the mapping defined in MPM sectlon 5.2, Punched 

r' Card Codes. 
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ASCII EBCDIC 

GRAPHIC OCTAL HO. AO~C IMA l GRAP-t IC 

-----------~---~--~------------------------------~~--~--~--------

14 0 79 
a 141 81 a 
b 11+2 82 b 
c 143 83 c 
d 14'+ 84 d 
e 145 8'5 e 
f 146 86 f 
g 1'+7 87 g 
h 150 88 h 
l 151 89 1 
J 152 ~1 J 
k 153 CJZ k 
I 154 93 I 
m 155 91+ m 
n 156 9'5 n 
0 157 96 0 
p 160 97 p 
Q 161 9·8 Q 
r 162 99 r 
s 163 ~2 s 

~ t 161+ A.3 t 
u 165 A 4 u 
v 16& A·5 v 
w 167 A·f> w 
x 170 A.7 )( 

y 171 1\.8 y 
z 172 1\9 z 
( 173 00 ( 
I 174 f> A I , 175 00 ) 

176 Ai 
DEL 177 07 DEL 
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APPENDIX 0 
ERROR RECOVERY STRATEGIES WITHI~ T~E I/O MOQULE 

When the tape hardware returns an error status to the tape lo_ 
subroutine, tapelo_ attempts to recover fro111 some types of errors 
by rereading or rewriting the block in QU0estlon, or bY 
re-executing the order reQuest ln Question. If the retry fails 
10 times (or if retry In inappropriate for the error), tapeio_ 
signals the tape_error_ condition. The A;NSI I/C moduJe•s 
tape_error_ on unit invokes lrec_error_handler_ to process the 
error. This handler recognizes 7 classes of errors, and handles 
each class as described below. 

Note that several references are made in the descriptions below 
to trm_$error_log, an error 1 ogging entrv point in the Tape Mount 
Package. Until the Tape Mount Package ls installed, no error 
I oggi ng f ac ll i ty w 111 be prov lded. Fur thermo re, those err ors 
which reQuire the error logging facility to reQuest some error 
recovery operation from the operator will be treated as 
non-recoverab I e errors unt 11 trm_$error _Io g ls av al I ab I e. 

1) errors with maJor statusl Command Re]ect 

2) errors with major status& MPC Command Retect 

3) errors with ma]or statusl Device Busy 

The occurrence of an error in any of the above 3 classes 
lmpl les a logic error in tapeio_. The error ls 
unrecoverable. 

4) errors with mator statusa Device Attention 

a) minor status• Handler in Standby 

A message ls sent to the operator via trm_Serror_I og 
reQuestlng the drive to be readied. If the operator can 
ready the drive and reply to the message, then I/O 
operations are reQueued; otherwise, the error ls 
unrecoverable. 

b) any other minor statusl Write Protected', No Such 
Handler, Handler Check, Blank Tap~ on Write 

These imply a hardware malfunction or configuration 
error. The error ls unrecoverabJ e. It ls togged via 
trm_$error_log. 
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5) errors wJ.th ma,Jor status: MPG Device Attention 

a> minor statusa Multiple BOT 

The error implles that the user•s tape ls defective. The 
error ls unrecoverable. 

b) any other minor statust Conflguratlon Switch Error, 
Hultlple Devices, Illegal Oevlce I.a. Number, 
IncompatJ.ble Mode, TCA Malfunction, HTH MalfJnctlon 

These imply a hardware malfunction. The error is 
unrecoverable. It J.s logged via tr~_$error_I og. 

6> errors with·ma)or status• MPC Device Data Alert 

The error J.mplles that the data being read ls lnvalJ.d, or 
that the tape being wrJ.tten is defective, assuming no 
hardware mal f.unct Ion. tapeio_ wi 11 have already attempted 
error recovery; such an error ls therefore unrecoverable. 
Currently, the I/O module will not. honor further I/O 
re~uests. An option could be provided to attempt further 
reads, In the hope that subseQuent f"'ecords were readable. 
As tapeio_ would have already perfof"'meo multlple _ 
backspace-bl ock/erase/rewrlte seque1'ces, further write' 
attempts would be superfluous. In addltl-on, such erro·rs 
could be recorded in a \IDS error count. 

7) errors with maJor statust Device Data Alert 

a) while reading, minor statusi Blank Tape on Read 

The error implies trat the file structure of the tape ls 
invalid. The I/O module ls Informed that an 
end-of-volume whlle reading has occurred. The error ls 
handled as equivalent to reading an EOF record u.e., 
fully recoverable, but with the additional knowledge that 
trailer labels are missing). 

b) while writing, minor statust End of Tape Mark 

The I/O module ls cal led to write an EOV tral ler I abel 
set, dismount the volume, mount a new volume, and ~rite 

V O L an d H DR I ab e I s et s • I f u n ab I e to do · so , the e r ro r 1 s 
unrecoverable; lf able, suspended operations are reQueued 
and I/O recommenced. 
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c> any other mlnor status• Transfer Tlmlng Alert, Bit 
Detected During Erase Operation, Transmission Parity 
A t er t , La t er a I Tape Par lt y A I e r t, Lon g it u d .i. na 2 Ta P e 
Parity Alert 

These· imply that the data being read ist.nvat id, or that 
t he tape be l n g wr l t ten ls def e c ti v e , ass ming no h a rd ware 
matfunctlon. The error ls unrecoverabl • For possible 
strategy extensions. (See (6) aoove. > 

Note that errors are .interpreted in the specif le context of 
processing data records within a structured f 11,e. A tape error 
can, in genera 1, have dl f ferent meanings under ·di ff~ ent 
circumstances. Furthermore, a hardware ~al function can always 
cause an error to be erroneously indicated. 
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