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This MTB outlines the basic features and restriztions of the
ANSI Standard Tape I/0 Module.

The imptementation plan listed below shows which features
the I/0 module wlll support Iin each of its versilions. After any
given version of the I/0 module is completed, we may install the
I/0 module to make the added features of that version 3valtable
fo users, or we may walt until fater versions are completed
before we install the module. The decision to instalti a
particular version wilt be based on the vianility of that verslion
of the I/0 module, and the expected completlion schedule for the
versions which foltow.

Appendix A of this MTB is a glossary of terms used in the
f‘ implementation plan. Appendix B describes how the file name and
fite number attachment options interact In each version of the
I/0 module. Appendix C defines the ASCII-to~-EBCDIC conversion
which the I/0 module performs when the file character code is
EBCOIC. Appendix 0 defines the general error recovery strategy
for the hardware errors which can arise while processing a tape.

The ANSI Standard Tape I/0 Module is described in more
detail in the memos, "Proposed Multics ANSI Tape DIM,
Revision II", written on June 20,4 1973. Copies of this memo are
avaijiable to iInterested parties from Gary Oixon, 39-584, X 3=3224.,

Please direct any comments on this MTB to Gary Dixon, at the
above address. Majll comments to GDixon.”D0 on the MIT Mul tics.

Mul tics Prolect internal working documentatione. Not to be
’F~ reproduced or distributed outside the Multics Prolect.
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VERSION ONE

Features Supported By Ihis Yersion

i. I/70 Switch Inter faces?
a) los_ interfaces: attach, read, write, cetach
b) attachment optionst
mode - read or write
volume serial number - 6 characters
file name - 1 to 17 characters (1)
fite number (1)
not-yet-jabelled (2}
c) detachment disposals?
leave, reread, rewind, or untoad

Ce tape labels:t
3a) standard:?

Aperican National Standard Maanetic lape Labels for

Informatjion Interchanges ANS X3.27-1969.
b) tape organizations?

single-file volumes
multi-file volumes
c) {abels read?

vVoL1 HDOR1 HDRZ2 EOF1 EQF2 EOV1 EQVZ2 (3)
d) tabels written
VoLl HDR1 HDR2 EOQF1 EOF2

2) l1abels skipped on input?

UVL1-UVL9 HDR3-HDRY9 EOQOF3-EOF3 EO0V3-EQOVS
UHLa UTLa

f) tabel character codet ASCII (4)

3) fabel 1/0 techpiquet! synchronous 1/0

n) 1abel error recovery strategy!
input? backspace-block/reread 10 times
outputt backspace-block/rewrite 10 times

(1) The interaction between the fite name and the file number Iis
explained in detail for each version of the I/0 modute In
Appendix B8 of this MTB.

{2) This attachment option is valld only when writing a flle.

{3) Since this version of the I/0 module does not support

muf ti-volume files, EOV1 and EOVZ2 labels are treated as EOF1 and
EQOF2 labels to allow the flle sectlons of- a muiti-volume fjile tc
be ftreated as separate flies. Multi-volume flles wilt il be ftully
supported In a future version of the I/0 module.

(4) 9-pit Multics bytes, each containing an ASCII character, are
converted to 8-bjit tape frames by ignoring the leftmost bit of
each Multics byte.
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’.\ 3. tape files?
; a) standard?
Magnetic Iape Labels and Eile Strycture for Information
Interchange, ANS X31.5/3657-09/27/73 (a draft proposed
revision of ANS X3.,27-1969).
b) record formatt U (undefined)
c) maximum block size? 2048 characters (5)
d) record length 1imjits: '
U-format?
record_tlength = block_size =~ buftfer_of fset (6)
e) encoding techniquet: ASCII character code (&4)
f) I/0 technigquet synchronous I[/0
g} ANSI block prefixest?
input: skipped
output: not supported
h) error recovery strategyt
input? backspace-block/reread 10 times
outputs backspace-block/renwrite 10 tlimes

L. recording technique? 9-tracky 800-bpi density

Se access control?
No access control facitfities are orovided by the I/0
module, elther on a per voiume or on a per flle basis.
Access control will be provided for tape volumes by the
Tape Mount Package, when it Is installed and used in a
~ future version of the ANSI Tape I/0 Module,

6. tape mountlng and file poslitioning?
At attachment time, the rejuested tape volume is
mounted, If not already mounted from a previous
attachment in the current process. The volume |abel is
checked when the tape iIs first mounted to insure that
the operator has mounted the proper tape. The tape is
then positioned to the requested file.

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

(6) Note that ANSI allows every block to begin with a
user-specified block prefix, the contents of which is Independent
of the data recorded in the block. In ANSI terminology, the size
of this block prefix Is called the buffe~_offset. Therefore, the
block slze s related to the record length 3as shown above.
version One of the ANSI I/0 module does not support the
generation of block prefixes when writing a tape file, but It
does support skipping of any block prefixes which may be present
”\ when reading a tape file.
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VERSION THWO

fcatures Supported by Ihis Yersion

1. I/0 Switch Interfaces!
a) ios_ iInterfacest attachy ready aritey, detach
b) attachment optionsi
mode - read or write
volume serial number - b6 characters
file name - 0 to 17 characters (7)
tite number (7)
record format - F,y 0y Sy or U (8)
blocked records (8 (9)
record tength (8)
block size (8)
file character code (8)
file generation number (8)
fite version number (8)
file expiration date (8) (10)
not-yet-labeljed (8) (11)
density - 800 or 1600 () (12)
¢) detachment disposals? same 3as Version Cne

e tape labeist
3) standardt same as Version One.
b) tape organizationst same as Yersion One
¢) labels read: same as Version QOne

(7) The interaction between the fifte name and the fite number Is
expltained In detalil for each version of the I/0 modul:e in
Appendix B of this MT8.

{(8) This attachment optlon Is valid only when writing a tile.
(3) This option may not be used with U~-format records.

{(10) Thls version of the I/0 module does not use the fjle
expiration date to prevent rewriting of a file which has not
explrede It merely alfonws the user to flli In the file
expiration date flield of the iabel to facilitate interchange of
ANSI tapes between operating systems. A tuture verslon of the
I/0 module will honor the flle expiration date.

(11) If this option is not speclifledy, the tape [s assumed to have
an ANSI Standard volume Yabel (vOL1), and at least one
Beginning-of-Flle~Section header label (HDR1) . These labels must
be present to mount an ANSI tapey, or else the not-yet~-label led
attachment optlon must be used.

(12) It this option is not specifleds a recording technique of
9~track, 800=-bpl is assumed.
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d) tabels writtent same as Version One

e) labels skipped on inputt same as Version One

f) {abe] character codet same as Version One

g) tabel I/0 technique! synchronous I/0 (13}

n) {abel error recovery strategyt! (i4)
input? backspace-block/reread 10 times
output? backspace-block/erase/rewrite 10 times

3. tape tiles?
a) standards same as Versijion One.
b) record formatsi
F (tfixed-length} blocked or unblocked)
D (variable-fength; blocked or unbl ocked)
S (spanned} blocked or unblocked)
U (undefined)
c) maximum block sizet 8192 characters (15)
d) record fength limits?
F-format, unblocked?
record_length = block_slze - buffer_of fset
F-format, blocked?
record_length =
x: mod(block_slize - pufter_offset, x) =0
D-format, unblocked?
record_Jlength = block_size - buffer_ot tset
D-format, blocked:?
record_length < bfock_slize - buffer_of fset
S-format, blocked or unblocked?
record_i{ength x3 1 < x < 131071 (16)
U-formatt
record_length

"

11

block_size - buffer_of fset

(13) The error buffer and error order cal! entry points of
tapeio_ are used to process tape labels so that outpyt which is
pending when a volume switch occurs can be preserved white the
new volume 1is being mounted. The error buffer entry points of
tapeio_ always perform synchronous I/0.

(14) The handting of errors which occur while processing labels
is defined in more detail In Appendix 0 of this MTB.

(15) This limitation 1ls imposed by the size of the wired-down,
hardcore buftfer from which TDCM writesy, and into which it reads,
tape blockse.

(16) S-format records may span severai blocks and may, in
generaly, have any length, Thae maximum record length of 131071
(2**%17 - 1) characters Is a constraint made by the maximum value
of the neltem and nelemt arguments of ios_y, which are declared as
fixed oin(17).
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@) encoding technlique?
ASCII character code (4)
EBCDIC character code (17)
binary encoding (18) (19)
f) I/0 technique: asynchronous I/0 (20)
"g) ANSI block prefixest
inputt skipped
output: not supported
h) error recovery strategys (21)
Input:? backspace-block/reread 10 times
output? backspace-block/erase/rewrjite 10 times

4, recording techniques?
9~-tracky 800-bpi density
9-track, 1600-bpi density

S access controlt same as Version One

6. tape mounting and file positioning? same as Version One

(17) The conversion from ASCII to EBCDIC Is performed Iin two
steps? {1) each 7-bit ASCII character (Which is stored in the
rightmost 7 bits of a 9-bit Multics byte) is converted to an
8-bit E3CDIC character (whilch Is stored In the rightmost 8-bits
of a Multics byte) s (2) the Multics byte is 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) Consecutlve 8-bit strings of the buffer are treated as 8-bit
tape frames. On output, the final tape frame |s padded with zero
bits when the number of bits to be written is not 0 mod 8. On
input, these pad bits are ignored.

(19) 3inary encoding is not supported for F-format records,
because the actual length of the binary dats wrjitten in a recorc
has been obscured by padding the record out to a fixed lengthe.

(20) Input/output of data s performed by the asynchronous
interfaces of the tapeio_ subroutine.

(21} The handling of errors which occuring whife reading or
writing data blocks is defined in more detail in Appendix D of
this MT3.
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VERSION THREE

Eeatyres Supported by Ihls ¥Yersion

i. I/0 Switch Interfaces!

a) lox_ Intertaces!
attach, open, read_record, write_record, read_length,
position, control, close, and detach

b) attachment optlons?
volume serfal number - &6 characters
file name = 0 to 17 characters (22)
file number - a number or END (22)
record format - F4, Dy Sy or U (23)
blocked records (23) (24)
record length (23)
block slize (23)
file character code (23)
file generation number (23)
file version number (23)
file expliration date (23) (25)
user labetis option
unregistered option (26)

{22) The jinteraction between the file name and the file number |{s
explained In detall for each version of the I/0 modulte in
Appendix B of this MTB.

(23) This attachment option is normally used only when writing a
tape file. It may be used when reading a tape flle to overrijide

the tile description information which is usuaily obtained from

the file labels.

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

(25) The file Is regarded as “explired"™ when the current date Is
equal to or later than the expiration date. When a f ile has
explired, that file and the succeeding files of the flle set may
be overwritten. Otherwise, overwriting is prevented, Note that,
to be effective, the expliration date of a file rust be ear|jer
than or equal to the explration date of those files In the fjle
set whlch precede 1it. The I/0 module attempts to enforce this
restriction when the file expiration date is set.

{26) This option only has meaning for tapes which have not been
registered with the Multics Tape Mount Package. The 1label
characteristics and recording density of registered tapes is
obtained from the tape®s Volume Descriptor Segment (VDS). This
intormation must be supplied for unreglstered tapes.
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not-yet-|abelled option (26) (27)

density - 800 or 1600 (26) (28)

detachment disposal ~ leave,y, reread, rewind, or unload
c) opening modest

sequentlal_Input

sequent ial_output
d) control requests?

set user flabe!l processing subroutine

set block prefix processing subroutine

get detalled error information

get file description information
e) positionings

skip to beginning of fjile

skip to end ot file

skip forwards or backwards of 3 soeclified number ot

records

tape Jlabels?
a) standard: same as Version One
b) tape organizationi

single-fite volumes

multi~-fite volumes

multi-volume files

multi-file multi-volume volume sets
c) tabels read:

VOoL1 HDR1 HORZ2 EOF1 EOF2 EOV1 ECVYZ2

UHLa UTLa

d) labels writtent

VOoL1 HDR1 HDR2 EOF1 EQF2 EOV1 EQVZ

UHLa UTLa

e) labels skipped on input?

UvVL1i~-UVL9 HDR3~-HDRI EOF3-EOF3 FEOF3-ECVY9
f) 1abel character codet same as Version One
g) ilabel! I/0 technique?! same as Verslon Two
h) tabel error recovery strategyt! same as Yersion Two (14}
1) overrlding flle description information?

inputs override the file description information

which is normally obtained from the HDR2 label
by using the appropriate attachment options

tape files?

a) standards same as Version One

b) record formatst same as Version Two

c) maximum block sizet same as Version Two

(27)

(28)

This attachment option may only be used when writing a file.

If this option is not specifiedy, than 3 recording technique

of 9-track, 800-bpl Is assumed.

“N
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record length timits?

same as Version Two, except?
S-formaty, blocked or unbiocked?
record_length = x¢ 1 < x < 1048576 (29)

encoding technique: same as Verslon Two
I/0 technique: same as Version Two
ANSI block prefixesst

Input: contents made available to calter of 1/0 module
outputt contents generated by calter of I/0 module

error recovery strategy! same as Verslon Two (21)

recording technigue:? same as Verslon Two

access controli

Access control Is provided by the Tape Mount Package,
which provides one ACL per tape volume. This ACL is
stored as the extended ACL on the tape volume*s Volume
Descriptor Segment (VDS).

tape mounting and file positioning?

At open time, the volume witl be automatically mounted
It not already mounted from a previous attachment, and
will be automatically positioned to the requested flile.

{(23) The maximum record !tength of S-format records is 1048576
(256 * 1024 * 4) characters. This constraint is based upon the
size of the largest possible buffer (a 256K segment) which can
hold a3 record.
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FEATURES NOT SUPPORTED BY ANY PLANNED VERSION

1.

I/0 Switch Interfaces?
a) No pltans to support opening modes, other than
sequential_input and sequential_output.

tape {abelst
a) No plans to read or write the following optional {abels?
UviL1i-UvL9 HDR3I-HOR9 EOF3-EOQOF3 EOV3-EOV9

b) No plans to support label encoding techniques, other than
ASGII character code.

c) No.plans to support mixed character codes within labets.,

d) No pltans to support iabels consisting only of upper=-case
ASCII jetters.

tape filess

a) No pilans to support the use of mixed character codes, or
mixed character and binary encoding, within a single
file.

b) No plans to support 3CD character caode; no pltans to
support encoding technigues other than ASCII character
codey EBGCDIC character code, and binary encod inge

recording techniques?
No plans to support 7-track tapes; no ptans to support
9-track tapes at densities other than 800- and 1600-bpi

access control?

a) No plans to support tape volume access control through
the accessibllity field of the VOL1 volume label,

b) No plans to support tape file access control through the
accessibility field of the file fabels.
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APPENDIX A
GLOSSARY OF TAPE TERMS (1)

Definitions in the first group below fail In to one of two
categoriess? logical structures or physical structures.
Detinitions in the second group are uncategorized,

GROUP ONE - Joglcal or physlcal structures

regord (logical)

Related data treated as a unit of I~hformation.

Note 13 The delineation of a record may be arbi trary and is
determined by the designed of the jinformation format,

Note 2! A record may be recorded in all or part of a block,
or In more than one block.

block (physical)

A collection of characters written or read as a unite.

Note 11 A block may contain one or more complete records.
Note 2! 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 3t For the purpose of this standard, blocks are
separated by an inter-block gap.

bilock prefjix (logical)

An optionaly tixed-iength fleld at the beginning of each
blocks The contents of block prefix is specified by the
user and is iIndependent ot the record(s) in the block.

Note 1t The block pretix might contain a checksum of the
record(s) In the biock,y might contaln 3 block sequence
numbery, or other error correction Information. The length
of thls block prefix is known as the pytfer goftset.

{loglical)
A coliection of information cosisting of records pertaining
to a single subject.

Note 1t The description, content, or organization of a fite
may be arbitrary.

Note 2t A file may be recorded on 3all or part of a volume,
or on more than one volume.

(1) These definitlions are taken from! Magnatlc Jape Labels and

Eile

Structure for Information Interchanges

ANS X3L5/7365T-09/727/73 (a draft proposed revislon of
ANS X3.27-1969).,
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volume (physical)
A dismountablie physical unit of storage medias {(i.e.y a ree}
of magnetic tape).

Note 13 A volume may contain part of 3 filey a complete
filey, or more than one file.

Note 2% A volume may contain sections of one or more files.
A volume does not contain mulitiple sections of the same
fite,

lile §gsiisn (logical)
That part of a file that Is recorded on any one volume.

Note 1: The sections of a tile do not have sections of
other ftiles interspersed.

tite set (logical)
A coflectlon of one or more related flles recorded
consecutively on a volume set.

Note 1t A file set may span one or more volumes.

volume set (physical)
A coliectlon of one or more volumes on which one and only
one file set js recorded.

unspanned recard (logical)
A record contained in a file in which each record, by
designy, ends In the same block In which 1t begins.

spapned record (logical) ‘
A record contalined in 3 file In which each record may beglin

in one block and end in another.

Note 1t - Each record consists of one or more segments, each
segment being containec Iin a block, the blocks o2eing written
consecutively.

record seamepnt (togicat)
That part of a spanned record that is contalned In any one
biock.

Note 1% The segments of a record do not have segments of
other records interspersed.

unRiocked recard {(logical)
A record contained in a file In which each block, by desigr,
contains only one record or record segment.

blocked record (1ogical)

A record contained in a file in which each block may contain
mere than one record or record segment.

- A=2 -~

ﬂ
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$ixed=-length record (loglcal)
A record contained in a file in which all the records, by
deslign,y, have the same {ength.

varjable-length record (ltogical)
A record contained in a file In which the records may have
different tengths.

GROUP TWO - uncategorlzed detftinitlons

label
A record at the beginning of a votume, or at the beginning
or end of a file sectiony or at the end of a tile, that
identiflies, characterjizes, and/or delimits that volume of
fite section. A 1abel is not considerad toc be part of a
flie,

label set
A collection of one or more contiguous fabels with the same
three inlitial characters {(label ldentifier).

lapel aroyp
A coliection of one or more contiguous label sets that
delimit one end of a volumey, of a file sectlon, or ot a
filee

tape mark
A delimiter used to indicate the boundary between file data
and {abel groups and aiso between certain l(abel groups.

double tape mark
A defimitery, consisting of two consecutive tape marks, that
Is used to indicate the end of a volume or of a ftile set,

Notel Two consecutive tape marks also occur when an empty
file section or an empty file exists on a vojume, in which
case they are not interpreted as a dounle tape mark but
rather as two singte tape marks framing an empty file
sectlion, In this context, *“empty'"™ means that no blocks are
present between the tape mark following the
Beginning~-of-Flie-Section label group and the tape mark
preceding the End-of-File~Section Iabel group of that file
section or file.
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APPENDIX 3
INTERACTION BETWEEN THE FILE NAVME
AND FILE NUMEER ATTACHMENT OFTIONS

In the descriptions belowy the term file name reters to the
file name asttachment option while the term flle identitftier refers
to the file name stored in the HOR1 label of a filey the tern
fite number retfers to the file number attachment option while the
term file sequence number refers to the file number recorded in
the HOR1 1abel of a flle, whrtich equals the position of the file
within the file set.

VERSTION ONE

Both the file name and the file number must be specified for each
attachment. The file name must be a non=-null character string
from 1 to 17 characters in lengths The file number must be a
non-negative integer.

The file name is used to select the file to be accessed. If the
file number iIs not 0, then it is compared with the file sequence
number of the selected file as a further check on the correctness
of the attachment.

If the file number is not 0, then the file is sefected as
folliows.

1) On input, the first file In the file set whose file
identifier matches the file name is selected for reading.
If the flle number matches the ftile sejuence nunber of this
filey, then the file is attached for reading. If no flle is
selected, or i{f the selaected fille®s sequence number does not
match the file number, then an erro~ occurs and the
attachment falls.

2) On outputy 1t one or more files In the file set have a2 fitle
identitler which matches the file name, then the first such
file is selected for rearijiting., If the tile sequence number
of this file matches tre file number, then the flie is
attached for writing. Otherwise, an eaerror occurs and the
attachment fails.

On outputy If no ftiles In the file set have a flile
identifier which matches the file name, then a file is
appended to the fife set. The file number must be n+1i,
where n is the file sequence number of the final file in fthe
file sety otherwisey, an error occurs 3and the at tachment
fails.
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’F‘ : It the file number s 0y then the file Is selected as fol]lows.

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

2) On outputy, [ f one or more files In the fllie set have a flile
ldentitier which matches the file name, then the first such
file is selected for rewriting, and is attached for writing.

On output, if no files in the flle set have a file
ldentifier which matches the file name, then a file is
appended to the file set and this new file (whose file
sequence number [s pn+1) is attached for writing.

In either output casey, the position of the file within the

flie set Is recorded as the flie sejuence number In the HDR1
fabel of the filte.

VERSION THWO

As In Version One, both the file name and the file number must be
specitfied for each attachment. The file name may be any
character string from 0 to 9 characters In lengths. A flie pname
composed of 0 characters is cailed a null: file name. The file

". number must be a non-negative integer. A null) flle name and a
zero flle number cannot be used in the same attachment,

If the file name is non-null, then attachment proceeds as
outtlined for version One, above,

If a null file name 1s given, then the fite number is used to
identjify the tape tile to be accessed.

1) On input, If the flle ldentified by the file nunber exists
within the file sety, then it is attached for reading;
othernwise, an error occurs and the attachment fajils. No
check is made on the fjle identifier of that file,

2) 0On outputy if the file whose file sequence number eguals the
flle number exists within the file set, then it is
revwritten.

If the requested flle number does not ldentify an existing
file within the filtle set, then if the file number is p+i
{where pn is the file seguence number of the final file of
the fitle set), then this new file Is attached for writing.

If the file number iIs not pt1, then an error occurs and the
attachment falls.

- B=2 -
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In either output case, the position of the file within the
file set is recorded as the file sejuence number in its file
1abels.

VERSION THREE

As [In Verslions One and Two, bDoth the file name and the fite
number must be specified for each attachment. The file name may
be any character string from 0 to 9 characters, The file number
must be a non-negative integer, or else it must be END:s A nutll
file name and a zero file number cannot be used in the same

attachment. A file number of END may be used with a null file
name, however,

It the file number is not END, then attachment proceeds as
outlined for Version Twoy, above.

It the file number is END, then the attachment proceeds as
follows.

1) On [nput, the final file of the file set Is sefected ftor
reading. 1If the file name is not a null string, and the
file identifler matches the file name, then the file Is
attached for readings otherwise, an error occurs and the
attachment fails. If the file name is a nultl string, then
the file Is attached for reading without checking the fltie
identitier.

2) On outputy if the fite name is nully, then a new file s
appended to the end of the file set. A file jdentifier of
“{no name)* Is recorded In the fite labels ot this files
The position of the file wlthin the flile set [s recorded as
the file sequence number in the fjle labels.

On outputy If the flle name is a non-nultl character string,
then the file name ls compared with the file identifier of
the final flle of the ftile set. If there is a matchy then
the final file of the file set Is selected for rewriting.
Otherwise, a tape file [Is appended to the file set, In
either case, the file is attached for writing, and the
posltion of the flle within the file set is recorded as the
file sequence number in the file ladels.
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APPENDIX C
ISOMORPHIC ASCII/ZEBCDIC CONVERSION TABLE

The table below defines the mapping which the ANSI Tape I/0
Moduie performs between ASCII characters and EBCDIC characters
when the EBCDIC character code is used for tape file data.

ASCII EBCOIC
GRAPHIC OCTAL HEXADEGCIMAL GRAPHIC
NUL 000 0o NUL
SCH 001 01 So4
STX pae 02 STX
ETX 603 a3 ETX
EOT 004 37 EOT
ENQ 00s 20 EN2
ACK 0oeé 2E ACK
BEL 007 2:F BEL
BS 010 16 8S
HY 011 05, HT
LF 012 25 NL
VT 013 o8 VT
FF 014 gc NP
CR 015 oD CR
SO 016 0t SO
SI 017 0F SI
DLE 020 10 DLE
0C1 0621 11 DC1
bDc2 022 12 Dec2
DC3 023 13 ™
DC4 024 3C DC4
NAK 025 30D NaK
SYN 026 32 SYN
ETB 027 26 €78
CAN 030 18 CAN
EM 031 19 EM
SuB 032 3F sus
ESC 033 27 ESC
FS 034 iC IFS
GS 035 10 IGS
RS 036 1E IRS
us 037 1F IUS
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EBCDIC

T o L. T T I Y i

HEXADEGIMAL GRAPHIC

n en e R S WS R S R D D D GR WL D G R R e TR b e D e A N G D G GR R R P UR YL ER TR AR R WP TR SR ML e WD D D PR W AP YD W W WA GBS e

" GRAPHIC

1o 4+ K~ sppeew

AV A e OB NOVIFE WN O N

OCTAL

040
D41
042
043
D44
045
046
0u7
0590
051
652
053
054
055
656
057
0690
061
062
063
064
065
866
067
070
071
pre
073
074
075
076
077

- =2 =

40
5A
7F
78
58
6C
50
7D
40
50
5C
4LE
58
650
48
51
Fo
F1
Fe
F3
Fo
FS
Fé
F7
F8
F9
7TA
5E
4C
7E
5E
BF

l o 4+ X~ o MR

WV I Aw 00 QONTIUVET WNHONS
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D D D s S AL G e WP D e e EE WP W U A G GE R D D SR P N SR W R M WD A eV en A G de G WP S R SR R e N M S e He YD R MR YR W W TR W W e we

W D A WP S R D R R YR D R R D S R D s Ep TS WD ML SR AR MR e h T WP G BE L e AL D SR L M AR YR R A G ERGL S R e A At D A W W W AR e

Y= /S AN XX XTCCCANAAODTDTOZXrX&EHIOMMOOOUDS

100
101
102
103
104
105
106
107
110
111
112
113
114
115
116
117
120
121
122
123
124
125
126
127
130
131
132
133
134
135
136
137

7C
Ci1

™.
s 4

C3
c4&
Cs
Co
7

~
o

c9
D1
02
03
D4
D5
06
07
08
09
£2
E3
Eb
ES
£6
E7
£8
E9

80

EQ
3D
5F
50

SN X ECCANVDOLDVOZIINAEaIOMMOOTDPE

(1)

] (1)
1og ical NOT

(1) These graphics do not appear in (or map into any graphics
the standard EBGDIC character set,
“I1legal'"™ EBCODIC code values, in
conformance with the mapping defined in MPM section 5.2, Punched

which appear in)

been assigned to otherwise

Card Codes.

They have
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ASCII EBGDIC
GRAPHIC OCTAL HEXADZGIMAL GRAPHIC
= 140 79 =
a 141 81 a
b 142 82 b
c 143 83 c
d 144 84 d
e 145 85 e
f 146 86 i
g 147 87 g
h 150 88 h
i 151 89 i
] 152 31 }
K 153 32 K
1 154 33 |
m 155 94 m
n i56 35 n
o 157 96 o
o] 160 97 p
o] 161 98 Q
r 162 39 r
s 163 A2 s
t 164 A3 t
u 165 Ay u
v 166 AS v
W 167 A6 W
X 170 A7 b4
y 171 ' A8 y
z 172 A9 4
{ 173 Go C
H 174 BA !
3 175 0o 3
-~ 176 Al -
CEL 177 07 DEL

- Cowly =
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APPENDIX D
ERROR RECOVERY STRATEGIES WITHIN THE I/0 MODULE

When the tape hardware returns an error status to the tapeio_
supbroutine, tapelo_ attempts to recover from some types of errors
by rereading or rewriting the block In questlon, or by
re-executing the order request in question. If the retry fails
10 times (or if retry in lnappropriate for the error), tapelio_
slgnals the tape_error_ condition. The ANSI I/C module‘s
tape_error_ on unit invokes Irec_error_handler_ to process the
error.s This handler recognizes 7 classes of errors, and handies
each class as described below.

Note that several references are made In the descript ions bejow
to trm_$error_logy an error logglng entry polint in the Tape Mount
Package. Until the Tape Mount Package jis Installed, no error
fogging faciiity will be provideds Furthermore, those errors
which require the error logging facility to request some error
recovery operation from the operator will be treated as
non-recoverable errors until trm_s$error_log 1Is avallabie,

1) errors with major status?! Command Re}ect
2) errors with major status: MPC Command Reject
3) errors with major statust Device Busy
The occurrence of an error In any of the above 3 classes
implies a togic error in tapeio_. The error is
unrecoverable.,
4) errors with major status?! Device Attentjon
a) minor statust Handler in Standby
A message Is sent to the operator via trm_serror_1og
requesting the drive to be readied., If the operator can
ready the drive and reply to the messagey, then I/0
operations are requeued; otherwise, the error is

unrecoverable.

b) any other mlnor statust! HWrite Profecfed} No Such
Handler, Handier Check, Blank Tape on Hrite

These imply @ hardware malfunction or configuration
error. The error is unrecoverable. It is logged via
trm_Serror_1og. :
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5) errors with major statust MPC Device Attention
a) minor status? Multiple BOT

The error implies that the user®s tape is defective. fhe
error is unrecoverable.

b) any other minor statust Confliguration Switch Error,
Multiple Devicesy Iilegal Device I.0. Number,
Incompatible Mode, TCA Malfunction, MTH Malfunction

These imply a3 hardware malfunction. The error is
unrecoverabie, It Is logged via trm_%error_l 09.

5) errors with maj)or statust MPC Device Data Atlert

The error implles that the data being read is Invalid, or
that the tape being written is defectlve, assuming no
hardware malfunction. tapeio_ wiil have already attempted
error recoverys such an error s therefore unrecoverable.
Currently, the I/0 module will not honor further 1/0
rejuests. An option could be provided to attempt further
reads, Iin the hope that subseguent records were readable.
As tapelo_ would have already performed multiple j
backspace-biock/erase/renwrite sequences, further write’
attempts would be superfluous. In additior, such errors
coul d be recorded in a V0OS error count.

7) errors with majJor statust Device Data Alert
a) while readingy minor status: Blank Tape on Read

The error implies that the file structure of the tape 1is
invalid. The I/0 module ls Informed that an
end-of-volume while reading has occurred. The error is
handied as equlvalent to reading an EOF record (lee.,
fully recoverabley, but with the additlional knowledge that
trailer iabels are missing).

b) while writing, minor statust End of Tape Mark

The I/0 module s called to write an EOV trailer } abel
sety, dismount the volume, mount a new volume, and write
VOL and HOR tabel sets, If unabte to dc so, the error |is
unrecoverable; if able, suspended operations are requeued
and I/0 recommenced.
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c) any other minor statust Transfer Timing Alert, Bit
Oetected Durlng Erase Operation, Transmission Parity
Alerty, Lateral Tape Parlty Alert, Longltudinal Tape
Parijity Alert .

the tape being written Is detective, asspming no hardware
mal function. The error lIs unrecoverablée. For possible
strategy extenslions. (See (6) apove.)

These Impiy that the data belng read lsdﬁnvaild, or that

Note that errors are iInterpreted in the specific context of
processing data records within a structured filttes A tape error
can, in general, have different meanings under different
clrcumstances. Ffurthermore, a hardware malfunction can al ways
cause 3an error to be erroneously Indicated.



