Mul tics Technlcal Bulletln MTB-235

Tot Oistributlion
Fromt Janjice 8. Phitlilpps
Datet 11/Q7/75

Sublects Revision ot MTB-209; tape_In, tape_out

A few months ago, MTB=-209 was circulated proposing
enhancements to a module which wculd facliltate flie transfer
between the storage system and magnetlic tape. The oblective
behind these proposed enhancements was the following? Install a
command supporting flle transfer between a flie ¢cn any kind of
9-track tape that can be written on Multlcs, and a flle of any
kind In the storage system flle, Indexad sequential flies
excepted.

This objective was to be met In the following rannert

1) Revlse an existirg wuninstalled program -- tape_Iln,
tape_out =~-- to meet Installation In standard service
system |lbrary as a between-storage-system-and-tape flle
transter command.

2) Revise the existing tape_Iin, tape_out from that which
supports flile transtfer only between unlabeled 9-track
tape flles and unstructured flles In the storage systenm
to that which supports flie transfer between any ANSI,
I8M, MST, or non-standard tape could be read or wrltten
in the file transfer operatlons.

3) Have tape_in, tape_out support alt of ¢the features
offered by the four system tape I0 modules passing on the
ttexfblilty and versatility ot the existing tape I0
Modules., of the existing tape I0 modules, Including tape
tabel hand!lings, and that It become a general purpose
command In the Multics tape facllity.

After clrculating MTB~-209, 1t became ciear from the comments
that we were not sure Just whose needs the tape_in, tape_out
commands should be designed to serve! how powerful or how
flmited should It be? In subsequent discussion, whlch gave blrth
to the design to the copy_flle command, It was decided ¢to aim
- usage at the unsophlisticated user nho mlight be transferlng flles
from 0S or GCOS to Muftlcs using standard format tapes. In

Muitics Prolect Internal worklng cdocumentation. Not to be
reproduced or distrlbuted outside the Muitics Prolect.
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itemizing the wminimum optlons a user would need to write useful
tapesy all but two or three of the tape I0 module attach optionrs
were deamed necessSaryes

Thls memo wlif! ¢trying to restate the deslgn of tape_in,
tape_out while trying to simpiity |t.

Item 1) do as stated above.
Item 2) will be amended as fotlous.

Revise the exlstling tape_Iin, tape_out from that
which supports file ftransfer only between uniabetled
9-track tape ftlles and unstructured flles In the
storage system fto that which supports file transfer
between any ANSI standard format, IBM standard format,
IBM format unlabeted tapes and any unstructured or
sequent]lat format storage system files.

Item 3) will be amended as follous.

tape_in, tape_out wlil support most of the
features offeraed by tape_ansl_ and tape_libm_ I0 modules
and wlll support most of the features offered by vflie_
{lees not Indexed sequentijial format fltles)e. The
commands will be ot {lmlted general usefulness.

Again, these commands, tape_Iin, tape_out, are designed for
the unsophlisticated wuser. For the more sophlsticated user, the
copy_¢t1lle command wilil be avalliable.
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Name?: tape_in, tin
tape_out, tout

These commands allow the user to transfer fjles between the
storage system and magnetlc tape. tape_ln reads from tape to thre
storage system$ tapae_out writes from the storage system to tape.
To accomplilsh a tlle transfer, the tape_In and tape_out commands
access el ther the tape_ans]l_ or the tape_Ilbm_ IO module for the
tape Iinterface, and thae vtlie_ IC moduie for the storage systenm
Intertace. Unstructured format storage system flles (for streanm
I1/0) and sequential format storage system flies (for record I/0)
may be speclfied; 9-track ANSI standard {abeled tapes, 9-track
I8M standard labeled tapes, and any 9-track uniabeled tape whlch
Is structured according to 0S standard, may be be read or
written.

Usaget tape_in pathname =-control_argi-
tape_out pathname -controli_argi- ~control_argz2-

pathname ls the path name of the control fite
which governs the fitle transfer. It
pathname does not end wlith the suffix
etCly Jtct will be supptlec.

control_argst

1) severityl, =-svji causes the tape_Iln, tape_out compller®s
error messages with sever]lty less than |
{where 1 Is 0y 14 24 34 Or 4) not to be
written Into the “error_output® 10
stream. The default value for | Is 0.

See APPENDIX A, Eccor 0Qlagnosticse for
further 1Informatlion on error reportinge.

2) -torce, -fc specifles that the explration date of a
tape flie to be overuritten is to be
lgnored. This optlon extends

uncondlitional permission to overwrjite a
tape f$lley regardliess of the flle®s
"unexplred”™ status. Thls unconditlional

¢ Copyright 1975, Massachusetts Institute of Technology
and Honeywel! Informatlon Systeams Inc.
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permission supresses any query made by
the IO module to Inqulre about tape
fitle*s explratlon datee. The ~-force
option ls only meaningful when used with
the tape_out command. It the -force
option is used with the tape_In command,
an error ls Indicated.

THE TCL PROGRAM

The control fltle which governs the flle transfer is actually
a3 program, written by the user, In the tape control language
(tct)e The contents of thls contro! flle specifles the name of
the I0 module to do the actual flle transfer(s), the structural
attrlbutes of the flle{s) In the storage system to be copled or
created, and the structural attrlbutes of the flle(s) on the tape
volume(s) to be copied or crested., When the user [ssues ttre
tape_In or tape_out command, the control file named In the
command Vlne (pathname) is compllted and 1f the compllatlion |Is
successfuly, the generated object code ls executed to accompiish
the deslired flie transfer(s). The same control flle may be used
with ¢the tape_In command, to read a flie from tape [nto the
storage systemy, as with the tape_out command, fto wrjte 38 flile
from the storage system onto tape.

£xasplet?
A Simple TCL Control Flie

simple.tc?

Volumet (012345

Fllel Flie_13

Patht >udd>Pro)ect>User_dir>demos$
End}

This tc! orogram ls 2 saeple ot a slmple control flle that
can be written to accompllish flle transfer. The slmplest control
fife must have a Volume statement, 8 Flle statement, a Path

¢ Copyright 1975, Massachusetts Institute of Technology
and Honeyweli Information Systems Inc.
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statement and an End statement; other statements are optlonai.
Thls sample control flle retles on the tci defaults listed below
under <yolume=-group> Detaylts. The File transfers possible wlth
thls sampie control flle are el ther writing tape flle “Flle_1"
ftrom storage system file “demo™, or writing storasge system flile
“demo™ from tape tlte "Flle_1".

A tcl program consists of one or more <volume=-group>sS. A
<svolume=-group> (s a serjes of statements which specifles the file
transfer(s) to be performed betmeen the storage system and 3
particutar tape votumae. A <volume=-group> must begin with a
Vo lume statement, contaln one or more <flle-group>s, and
terminate with an €nd statement. In addlition, a <volume=-group>
may optlionaliy contaln one or more <global-statement>s.

tcl statements wmust begln wlth a keyword, may or may not
take a keyword argument, and must end wlth a semi-colon.
<global-statement> kaywords and the "Volume™, the "Flle*, "Path"™,
and the "End" statement keywords nmust begin with an uppercase
letter. <local-statement>» keywords must begin with a lower case
letter.

Ihe ¥olyme Statemant

Votumet <«<volid>}

The controf flle Volume staterment specifles the tape volume
to be used In flle transfer. Thls statement causes a tape volume
whose volume serlal number [s <volld> to be mounted on a 9-track
drive. <volld> must consist of from 1 to 6 ASCII characters. It
<volid> |s less than 6 characters, It wlll be padded on the right
with blanks to a length of six. 1If <volid> contains any ot the
followlng charactersy, <valld> must be enclosed in quote
characters ()1

1) any ASCII control character - (tcl ignored breaks)

2) ¢ 3 4 or btank - {(tcl| breaks)

3) the seguence /* or */ - (tci comment delimiters)

4) If <volid>» |[tsell contalns a quote character, the quote
must be doubled and the entlre <volld> string enclosed in
quo tes.

c Copyrlght 1975, Massachusetts Instltute of Technoiogy
and Honeywell Information Systems Ince.
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Examplies
Volumes 0012343 mounts volume 001234
Volume? XJS563 , mounts volume XJS56¥¥
Volume? *"as™™ 56"} mounts volume as™356
Volume? ~004513 mounts volume -004S1

syolume-aroup> Defaults

Assoclated wlth a <volume=-group> are a set of defauylt
characteristics. In the absence of overrlding
<global-statement>s or <locgl-statement>s, these defauits wlll
apply to atltl <file-group>s wlthin the <volume-group>. If no IO
Module 1Is speclfled In the control flile, tape_ansl_ and the
associated tape_ansi_ <volume-group> defaults wlil! preside. It,
howevery the I0 Module IS specifled In the controtl flle, the
<cyotume-group> defaults for that I0 Module will preside unti!
overrjidden.

1) tape ID Module usedt tape_ansl_

2) denslity? 800 bpl

3) tile axpirationt |mmedlate

4) storage system flte format! unstructured

5) modet 9modey ascli character code

6) tape flle record formatt S8

7) physlcal block tengtht 2048 characters (maximum)

8) toglcal record lengtht 1044480 characters (maximum)

1) tape 10 Module usedt tape_lbm_

2) densitys 1600 bpi

3) tite explrationt |[mesedlate

4) storage systom file format: unstructured

5) modet ebcdic) :

6) tape flle record tormatt VB8S

7) physical block tengtht 8192 characters (maxlimum)

8) loglcal record lengtht 1044480 characters (®saxlmum)

¢ Copyright {975, Massachusetts Institute of Technology
and Honeywell Information Systems Inc.
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<global-statement>

A <global-statement> changes & <volume=-group> default. The
I0_Module, and Denslty <gliogbal~-statement>s may appear only once
in a <volume-group>. The Storage, Mode, Format, Block and Record
<global=-statement>s may appear any number of tlimes wlthin a
<voliume=group>.

I0_Module! <lo_module>}

The IG0_Modute <globai-statement> speclflies ¢the tepe IO
Module to be wused 1In the flle transfer. <lo_module> sust be
“tape_ansi_" for readlng or writing ANSI tapes, and must be
“tape_lbm_" for reading or writing IBM standard tapes or
non-labeled tapes. Thls <global-statement> may appear only once
nithin a <votume-group> or an error ls Indlcated.

Densityt <gen>}

The Denslty <global-statement> Indicates the density in
which the volume Is (to be) recorded. <den> must be el ther 800"
or "1600" (bpl). WHarnlngt the wuse of 1600 bpl for ANSI
Interchange tapes [s non-standard. It wliit not be standard for
Interchange. This <globat-statement> may appear only once wlthin
a <volume-group> or an error ls lIndicated.

Storaget <structure>;’

The Storage <global-statement> states the Internal (ftoglcal)
structure of the storage system filile(s) to be speclfled by
subsequent <f]lle-group>se. The unstructured flle is referenced as
a serles of 9-blt bytes, commonly called tines} the sequentlatl
tile |ls referenced as a sequence of records, each record being a
string of 9-blt bytes. <structure>» must be elther "unstructured"
or “sequentlial®, It the Storage <global-statement> Is omltted
trom a contro! tile <votume-group>, the assumed storage system
tile tormat wiil be "unstructured®. If, then a sequentlial flle
ls referenced within that <volume-group»>, the results are
undefined and an error [s lndicated.

¢ Copyright 1975, Massachusetts Instltute of Technology
and Honeywell Informatlon Systems Inc.
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Modes <mode>;

The Mode «<global-statement> speclfles the tape mode and
character code to be used wlth subsequent «<flie-group>s. <mode>
may be ejther "ascll™ or "ebcdic" for IBM tapes (using tape_lbm_
I0 module) and may be elther "ascll*, "ebcdic™, or “binary"™ for
ANS1 tapes (using tape_ansl_ I0 modute). N¥arning: the wuse of
ebcdic mode or binary mode ls not standard for ANSI tapes.

Notet Refer to the relevant I0 Module write_up for a
description of the Interactlon between a given (lst of format,
block and record speclficatlon,

Format! <form>)

The Format <global-statement> specifles the tape record
format to be used wlth subsequent <t]l le-group>s. <fora> must be
elther *U”, "F*, "FB*, "D", "D8%, "S", of "SB" for ANSI tapes
{using tape_ansi_ IO module) and “F", “FB™, “uU™%,"“v*, *"vB*, *vs*,
“VB", Tor *“VBS"™ for IBM tapes (uslng tape_lbm_ I0 module).

Black: <blklien>3

The Block <global-statement> Specifles the tape tile
{maximum) ophysical block tength, In characters, to be used with
subsequent <f]lle-group>s. <blklien> muyst be a decimal Integer,
such that 18 < <bliklen> < 84192. Karnlngt <blklen> greater that
2048 does not compily with the ANSI standard for tapes.

Record! <rectlten>}

The Record <global-statement> specifies the tape tile
{maxlmum) joglcal record tength, ln characters, to be used with
subsaquent <flle=group>s. <reclen> must be a decinmal intecer,
such that 1 < <reclen> < 1044480,

The Zpd Statement

An End statement must appear as the last statement of a

<svolume=-group>e.
€nd}

¢ Copyright 1975, Massachusetts Instltute of Technology
and Honeywell Informatlon Systems Inc.
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Ltlie-qaroup>

Every <votlume=-group> must contaln one or more <flle-group>s.
Each <flle-group> defines one tape 110 storage system ftlle
transfer, A <fllie-group> must beglin with a Flle statement, and
contain a Path statement., In addltion, it may contaln one or
more <iocal-statement>s. A <flle-group> 1ls terminated by a
<gtltobal-statement>, an End statement, or a Flle statement (new
<flle-group>).

Ihe Fille Statemant
Flles «<fjileld>s

The Flile statement specifles that a new tape flile ls to be
read or uritten, The tape flile 1s ldentlfled by <fitlejid>.
<fileld>, the tape flie ldentltier, Is from 1 to 17 characters
Inciusivey for ANSI tapes, and must be a wvalld OSNAME for I8M
tapes. <flield> for uniabeled tapes, which are dlscussed belon,
is the character ™**, The File statement marks the beginrlrg of
any local attrlbutes for a glven tape file transfer.

Ihe Path Statement
Patht <pathname>3

Every <flie-group> wmust contaln one Path statement. The
Path statement specifles the path name of the storage systerm flile
to be read or written. <pathname>» may be elther a relative or
absolute path name.

¢ Copyright 1975, Massachusetts Institute of Technology
and Honeywel! INnformation Systems Inc.
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2local=statement>

A «<«<tlle-group> may contaln one or more <local-statement>s.
A <locatl=-statement> overrldes the <«votume-group> defaults In
effect at the time a <fjle=-group> is evaluated. A
<local-statement> has no effect outside of the <tlie=group> In
which 1t occurred, and may appear anywhere wuithin the
<flle-group>.

The storage, mode, format, biock and record <local-statement>s
operate exactly as do thelr <glgobal-statement> counterparts,
except that they affect only the <flte-group> [In which they are
contalned.

Ihe Number Statemant

numbert <number>}

The number <local-statement> further ldentlfles the tape
fite to be used in tlle transtfer., <number> s the flle sequence
number} 1t speclties the position of the tape flle wlithin the
tite set. <number> must be an Integer between 1 and 9999
Inclusive. If the control flte [s to be used with the tape_lin
command, <number> speclfled Iin a number statement, must refer to
a fite nithin the flle saet and both the «<fllieid> specified In the
Flie statement and the <number> speclftled In the nusber staterment
must refer to0 the same tape flile; othaerwise an error |Iis
Iindicated. When the control tile Is to be used witr the tape_out
command, <number> specifles the flle to be created or replaced.
WHhen using the tape_out command, the nuamber statement (where
<cnumber = 1>) must be expllclitiy inctuded in the <fjle-group> to
create the tirst flle on an entirely new ftlle set, The
tape_ansi_ and tape_lbm_ I0 modutes Initlallze tape volumes with
a dummy file. If <number = 1> is not specifled, In such a
<t]lle-group>y the flrst flite that |s written wlill be appended to
the flle set containing the Initlal dummy flle making witkh the
tape flte sequence nuaber 2 rather than 1.

¢ Copyrlght 1975, Massachusetts Instltute ot Technology
and Honeywelt! Information Systems Inc.
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Contcol Elle Execution

When the tcl control flle Is belng executed In response to
the tape_Iln command, the volume named In each <volume-group> of
the control flle Is mounted In turn without a write rings If any
flie output optlons appear In a control ftlle belng executed In
response to the tape_In command, these statements wlil be
lgnored. When the control file is belng executed In response to
the tape_out command, the volume named In each <volume-group> of
the control file Is mounted In turn wmith a write ring.

Control Eile Comments

Comments may be inserted enywmhere within the tcl! progras by
surroundling the comment text wlith the comment deilmlters. /* s
the delilmlter which begins a comment, and */ Is the delimiter
which terminates a comment,.

Naotes

Flle transfer |s performed as described below. See APPENDIX
A for the value of nelem assoclated wlth each tape raecord format.

1) tape_int one toglical record [s rezd from the tape file, and
as many characters as were read are wrlitten Into the storage
system flle elther as a3 tlne with neu-tlne (NL) character
appended [n an unstructured format ftlle or as one logical record
in a sequential format file.

2) tape_outt an attempt s made to read elther 8 Ilne or a
record from the storage system flle to be written onto tape. For
unstructured format storage system files, a V1lne read Is a lilne
trom the tlile up to and Ilncluding the first new-ilne character
(NL) encountered; for sequentiat format storage system flles, a
record read is one logical record of the flie. The characters
read from the storage system are then written on the tape as one
loglcal record of the tape ftlle.

Under certaln clrcumstances, tape records being wrjitten must
be padded In accordance with a set of per~-format padding rulese.
(For a dilscerlption of record and block padding for ali formats,

¢ Copyright 1975, Massachusetts Instltute of Technology
and Honeywell Information Systems Inc.
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see the MPM wrlte-ups ot tape_ansl_ and tape_ibm_.) Because of
padding rules and treatment of nex=~ilne characters when wrlting
tape, a flle that Ils written out to tape may not appear the same
nhen read back [In from tape. It [s therefore recommended that
the foliowlng suggestions be heeded?

1) do not use F or F8 format.

2) to write character data with tape_ansl_, use O, DBy S, or SB
format, with the maxlimum block lengthy, and the record length
chosen so that nelem ls greater than the longest llne In the
storage system file.

3) to wrlte blnary data wlth tape_ansl_, use 0, 08, Sy or S8
format, wlth tha maxlmum permissible block and/or record
lengthse.

4) to write character data wlith tape_ilbm_,s use VBS format wlth
the maxlimum block lengthy, and the record length chosen so that
nelem [s greater than the longest (lne In the storage system
fite.

5) when transfering sequentlal format flies to tape, use a
variable length record format (0, 0B, Sy or SB) to avold
unwanted padding characters being inserted [Into records.

Examples

Below are examples of two typlcal control fjiles. In tre
first example, the user wishes to produce 2 tapes, one for
Multicsy the other for an 0S iInstalliation. The Multlcs tape will
contaln the source code of user subsystem SUBSYS, as well as It°'s
object code. The 0S tape wiil contaln only the source code. In
the second example, the user wishes to toad Into the storage
systemy, the contents of volume *2314dp™ which contalins a dump of
a dlsk pack containing source and data.

The numbers at the left-hand slide of the page In the
exanmpies below do not actuatly appear in the control flley, but
are Included onily for annotatlon reference.

¢ Copyrlght 1975, Massachusetts Institute of Technology
and Honeywetl Informatlon Systems Inc.
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Examplet samplel.tci

command 1lnet tape_out samplei.tcl

1 Volume? 0012343

2 /% Dump source In S format */

3 Fllte! FILE_43

L numberst 13

S Patht SUBSYS.pl13

6 Fliet FILE_23%

7 numbert 23

8 mode! blnary?

9 Patht <object>SUBSYS?

10 formatt: U

11 End;

12 Volume?! DFGQS43

13 /% append source to tape ¥/

14 I0_Modulet tape_ibwm_3

15 Flitet TEST_SAVES

16 formatt VYBSS

17 blockt 4096}

18 mode! ebcdic)

19 Patht SUBSYS.plls

20 Ends

Anpgtations for samplal.tcl

1)

2)

3)

4)

=

causes volume (01234 to be mounted. The volume
detfaults are set *to tape_ansl_, 800 bpl, asclli, SB
format, block length = 2948, and record length =
1044480,

ls a comment In the control fite.. As the storage
statement Is nwmlssingy, the default storage system flle
format wlill be set to transfer unstructured fifes.

causes the tape to be positioned so that the flrst ftlle
that wlll be written on tape will be FILE_1.

this ls requlired for writing the flrst tile on a new
ANSI or IBM flle set at flle positlion one on the tape.

Copyright 1975, Massachusetts Institute of Technology
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S) speclfles the path name of the storage system flle to
be wrltten to tape. ASs the <fllie-group> contains no
<{ocal-statement>s other that the number statement ttre
flile will be wrltten according to the current volume
‘defaultse The ftape flle will be created as a nemw flte
on the volume.

6) causes the tape to be positioned so that the flle to be
written wiltl be FILE_2.

7) the flle to be written named FILE_2 wlil be the second
file on the tape.

8) speclflies that the flle lIJs to be wrjitten In binary
modes

9) speclfles the path name of the storage system flie to
be written to tapee.

10) specifles that the file Is to be written Iin U format,
Note that ¢the block length willl be the current votunme
default block length (2048), and that the record length
is not applicabte to U format.

11) slgnifles end of <volume=-group>. The IQ0 switch s
closed and detacheds The volume set ]s taken down and
the device |ls raetleased.

12) causes volume OFGQES54 to be mounted. The voiume
defaults are set ¢to tape_ansi_, 800 bpl, asciie S
format, block length = 2048, and record laength =
1066480,

13) Is a comment
Storage format s stiil unstructured.

14) changes the volume I0_Module to tape_lbm_ and changes
the volume-group> defaults to those assoclated wlth
tape_1ibm_.

Defautt density wilit be 1600 bpl.
15) speclfles name of flle to be wrlitten onto tape.
16) changes tha record format to VBS. The default record

fength for VBS format Is 1044480 by tes.

¢ Copyrlght 1975, Massachusetts Instltute of Technology
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changes the block length to 4096,
changes the mode to ebcclce.

speclfles the path name of the storage system flle
be urltten.

causes the volume t0 be rewcund and taken down as

to

no

more <f]te=-group>s In the control flle reference the

current tape volume.

sample2.tcl

tinet tape_Iln sample2.tcl

Volumes 2314dp3

/* Source Pack belng loaded */
I0_Modulet tape_lbm_3

Storaget! seguential;}

Denslityt 8003

Formatt b3

Record? 803

Blockt 8093

Fllet FILE1;

Patht <setup>data_entry>FILELS
Fltet FILEZS

Patht <setup>data_entry>FILE?2}
File? FILE3S

Patht <saetup>data_entry>FILE3S
Flte: FILEWLS

Patht <setup>data_entry>FILELS
Fltet FILESS

Patht <satup>data_entry>FILES;

Fltet FILEZ28}
Patht <satup>data_entry>FILE283
End;

Copyright 1975, Massachusetts Instltute of Techhology
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Annotations for sample2.tcl

1) mounts the volume 2314dp with a urlte ring.

2) comment

3) read an I8BM standard fabeled tape.

&) storage system flles wiil be created In sequential

formaty, ready for use in record 1/0. Notice that the
mode wllil be the detfault tor the tape_Jibm_ IO Module,
namely, ebcdice.

5) tape is recorded at 800 bpi.

6) all tites on tape are In fixed block format.

7) all ftoglical records are 8g characters (card [rage
files).

8) all tliles blocked to 800 characters.

9) first flle to be reed from tape is named FILEL.,

10) read tape fliey FILELs Into storage system file named

FILEi. The relatlive path name, <setup>data_entry>FILE1l,
will be expandede.

11) contlnue reading tlites offt the tape volume, one by one,
Into flles In the storage system with the same name.

60) end of <volume-~group> and end of controf fite,
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ADDITIONAL OPTIONS AVAILABLE FOR THE TCL USER

A number of optlions are avaltable to the user Wwho wants to
do more than the simple flle transfer between storage and a new
tape volume. These features need not be of concern to most users,
but for the user wWith speclalized needs, these additional options
are explalned belomn.

Muiti-votume Files

Muiti-votume flles are specified In a control flle by
sllghtly more compiicated Volume statement than shown above. The
multiplte <voljd>»>s of such a volume set are separated from one
another by commas and are listed either In the order In which
they became members of the volume set, for Input, or In the order
In which they are candldates for volume set membershlp, for
output. The entire volume set membership need not be speciflied In
a Volume statement referenclng a volume set, but the first
{possibly onily) member nmust be mentloned. Up to 64 <volld>s may
be speclified in a single controil file Volume statement.

Volume swiltching ftor mul ti-volume flles Is handted
automatically by the IO modules. If sufficient votume set members
are glven 1In the tcl control flle, the volume swltching nitl be
transparent to the user. If Insufficient members of a volume set
are given or the membership 1s belng developed, the user wiil] bhe
querrled durlng executlon, for names of addltlornal volume set
memberse.

Sending Messages ta the Qperatoc

If 1t Is necessary for the user to have a message dlsplayed
on the operator®s console, the comment phrase can be Included In
the Volume statement, The comment phrase consists of the keyword
-comment followed by the text of the message} this phrase In
enclosed In quotes.. Whenever the volume wlth the <voltid>
immediately opreceding the comment phrase (s to be mountedy, the
speclifled message wlll be displiayed on the operator®s consolee.
The message may be concerned wlth any sublect, but 1t lIs
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typically used to display the slot ldentifler of the tape being
mounted when 1t differs from the volume label. The message, 1gxt,
may be from 1 to 6& characters and must be a contiguous string
wlth no embedded Spacese.

Voltumet 0600382 -comment “tape_ls_Smalth*s", 060083
-comment “tape also Smith®s™;

Protecting Iape Elles From Accldentjat Qverwrlting

Expliratlont <date>}
expirationt <date>)

The Explration <gtobal-statement> and the expiratlon
<local=-statement> speclfy the expiratlon date of a flte to be
uwrjtten (created). <date> must be a contiguous strings, wlth no
embedded spaces and must be of a form acceptable to the
convert_date_to_blnary subroutine, for example *09/12/77%. (see
MPM wrlteup on convert_date_to_blnary subroutine.) Because
overwrlting a file on a2 tape loglically truncates the flle set at
the polint of overwrlting, the expiratlion date of a flle aust be
eariler than or equal to the explration date of the previous flie
(lf any) on the tape; otherwise an error |[s Indlcated. It an
attempt s made to overwrlte an unexplired flle, the user wlll be
querrled for expllcit pernlssior at trte time of wrlting.

Speclal Qutput Modes

Normalily, when a user sets up 2a tcl control file
<flle=-group> to wrlte a storage system flie onto a tape volume,
that is for use wlith the tape_out command, It Is intended that a
new flle be created on the tape volume. The tc! detfault output
mode Is create. This Is the only output mode avallable for
unlabeted tapes. For labeled tapes however, the tcl language
offers three addlitlonal speclallzed output modes; they are the
replacey, extendy and modlfy. The repliace mode causes the tape
tlle tabels to be rewritten wusing speclfled and default flle

structure attributese. The extend and modify <local-statement>s
do not cause the tape file labels to be recomposed, so any file
attrilbutes specifled Iin the controt fite <fjile-group> or
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<volume=-group> which do not match those recorded In the tape
tabelsy, wlll cause an error to be inclcated. The cescription of
the three <lgocal-statement>s for speclatlzed output wode
deslignatlon follow.

repliacet <fileid>}$

If an existing tape file lIs to be repltaced on an ANSI or IBM
standard (abefed tape and lts name s knowny the flile to be
overwritten s ldentifled by <titeld> In the reptace
<loccal=-statement> and the new flle to be written is ldentifled by
<flield> [In the Flle statement. If the file identiflied in the
replace statement does not exist, ar error is Indicated.

Filet <fltield>;
replacet <fjilejid>}

extends

The extend <local-statement> allcus new data records to be
appended to an exlsting flie on an ANSI or IBM standard labeled
tape wlthout |In any way altering the prevlous contents of the
tape ftlle. The tape ftlle to be extended 1ls ldentiflied by the
File statement or by the Flle staterent and number
<locat=statement> |In comblnation. It the tape flle to be
extended does not exist on the tapey, an error s Indicated.
Recorded in the labels of an ANSI or IBM labeted tape file is the
verslon number., Initialily 1t ls zero when the flle ls created,
Every time a file ls extended, lts verslon number s incremented.
The version number fleld Is two diglits and is reset to zero when
the one-hundredth revlsion ls made.

modl fys

The modlfy clocal-statement> causes the entire contents of a
flie on an ANSI or 1IBM fabeled tape to be replaced whllie
retalning the structure of the fite [tself. The file to be
modifled Is ldentifled by the Flie statement, or by a comblination
of the Flle statement and the number statement,
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Examplet samplte3l.tcl

command tlne? tape_out sample3.tcl -fc

Volumet! 070067 “-comment In_stot_10000*" 0700683
I0O_Modutiet tape_ansl_}

Fliet BIG_LISTINGS

replacet FILE_2035

number?! 203

explrationt 2weeks?

formatt dbj

bliocks 20483

recordt 133%

Patht >udd>Example>Mega>test.llist
End}

O NONIE WN -

o

Apnotations for samplel.tcl

1) The tlrst member ot the volume sety 070067y 1Is wounted
with a ring, displaying the message “In_siot_10000" on the
operator®s console. Later |t necessary, the volume set
member (70068 may be mounted to continue writing a large
tisting ftlles NO message wlill appear upon mounting the
second member of the volume set.

2) wrlting an ANSI standard tape.

3) tape file named BIG_LISTING, Irto which the storage system
flle Is to be wriltten.

4) is to repltace tapa flle ramec FILE_20.

5) by the number statement FILE_20 ls the 20th flle o¢n the

current volume set.

As no density statement Is Included In the control flle,
the default for tape_ansli_» 800 bply will be used,

Upon executjon of the control fite, the tape wlil be
positloned at the 20th file automaticalty.
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As no Storage statement Is present In the contraol flie,
the default storage system format Is unstructured.

6) The fites, BIG_LISTING, wiii be protected agalnst
accidental overwrliting for two weeks, meaning that It the
user attempts to overwrjite the flle within that tlmey, he
Wili flrst be querrled for permission to do so.

The =-torce optlon In the comeand line wltl Inhibit a query
tor permlssion to overwrlte FILE_20s In case it has not
vyet explred.

7) BIG_LISTING wll! be recorded In varlabte t(ength blocked
record format.

Mode wiil be the default for tape_ansl_s namely ascll.

8) Blocking factor Is maximum allowed, 2048.
9) record tength Is 133, ftor printer {lne width,
10) the tlsting flie will be transfered from test.list In the
storage systenm.
11) ?i?nlflés termination of <volume-group> and of control
e.

It after putting hils llsting flie out onto tape, the user
then wishes to delete the on-llne listingy, and at a later tlme,
read the \(lsting back from tape Intc storage, he mlght type the
command |lne

tape_Iln sample3,.tcl
The output statements In the control file, namely the replace

<j{ocal-statement> and the explratlon <local-statement> wlli be
lgnored on Input.

¢ Copyrlght 1975, Massachusetts Institute of Technology
and Honeywell Information Systems Inc.



1 i
! tape_out ! MULTICS PROGRAMMERS®" MANUAL
L] 1

Page 22

320/DQS Iapes

The tape_lbm_ I0 Module will process tapes created by or
destined for IBM/DOS Installatiors as well as tapes for IBM/CS
Instaltlations. The DOS <global-statement> ls used In the tcl
control flle to speclfy that the tape files referenced by the
glven <volume~group> are destined for or have been produced by a
IBM/D0S Installatlone. The Important diftference between tape
fites created by 0S and those created by DOS operating system s
that the tape file structure attributes are not recorded in the
tape labels under D0Se. It Is therefore necessary for all of the
structure attributes of a DOS tape files namely encodlng nmode,
fogical record format, loglcal record length, and btock size to
be speclfled In the tcl control ftlles If not all tape flle
structure attributes have been speclfled by <«<global-statenment>s
and <local-statement>s for each <flle-group> In the scope of the
00S <global-statement>, an error ls Indicated.

Exampl et samplebetct Control Flle for Reading DOS Tape

command 1inet! tape_In sampley.tct

1 Volumes 0422813

2 I0_Modulet tape_ibm_3
3 00S3

4 Densltyt 8003

5 Storaget structured;
6 Mode! ebcdlcs

7 Fllet abcy

8 numbert 13

9 recordt B80%

10 blockt 8003

11 formatt fb}

12 Patht >udd>Exanmple>Foo>fargo.plt
13 End}
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Apnngtatlions for sampie4.1cl

Note! Only selected statements In tre control flie are annotated

here.
1) mount volume 042281 wilithout & ring.
2) read IBM standard tape.
3) DOS tape witl be processed.
5) ::ad tape files Into storage system as structured format
tes.

Unilabeled Iapes

The tape_ibm_ IO Module supports processing of uniabeied
tapesy provided that the tapes are structured according to the O0S
standard. DO0OS leading tape mark (LTM) untabeled tftormat tapes
cannot be processed however., The No_labels <globat-statement> |[s
Incliuded [n the control flle to specify that an unlabeted tape
Is to be processede The No_labels <global-statement> Is mutually
exclusive wlth any statement, gitobal or local, which refers to

tabeled tapest narely, the pos and Explration
<gl{obat-statement>s and the repl ace, modlfy and ex tend
<local=statement>s. If any of these appear together wlthin the
same control flle <t]le~-group>y, an error |s lndlcated. Khen

referencing unlabeled tape flles In a glven <flie-group>, the
argument of the Flle statement, <flteid>», Is speclfled by ™*%,

and the tape flle desired must be speclfled by the number
<jocal=-statement>,
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Examplet sampleS.tcl Control File for Reading an Untabeled Tape

command llne! tape_Iln sampleS.tcli

Volume? 0423813

I0O_Module! tape_lbm_3

No_labels;

Storaget unstructured;

Filet *3

numbert 33

Patht >udd>Exparie>Foo>foobar.data
End;

@ NN EUWN =

Anpnotations for sampleS.tcl
Note! Only selected statements in the control flle are annotated
here.

3) uni{abeted tape Is to be read. Flles will be unnamed. This
statement must sppear when processing unlabeled tapes.

5) <flleid> Ils speclflied by "*™ for unnamed f]lles.

6) the number statement must be opresent when processing
uniabeled tapes. The third flle on the tape will be read.

The default tape flie record format is vBS, the default tape file
record length for VB8S ftormat ls 1044480 characters, and the
default tape flie block length [Is 8192 characters.
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APPENDIX A

Ecror Diagnostics

The error messages which are lIssued durlng tape_Iln, tape_out
compilation are graded and have the form shown below.

preftlix ercoc. _numbars SEVERITY sgyerity IN STATEMENT g OF LINE
C_8e5s53949
SOURCE?

sSource statemant in _ecror

where o IS the llne number on which the descrlbed statement began
and @ Ils a number ldentifying which statement In Ilne n was In
error, If Ilne g contalns only one statement then “STATEMENT pn
OF* ]s omltted from the error message. .

The severlty numbers produce one of the follonlng preflxes?

seveclty pretlx explanatlion
1] COMMENTY the error message s @ comment,
1 WARNING the error message warns that a

posslble error has been detected.
Howaver, the transtatlon witl stlil
proceed.

2 ERROR the error message warns that a
probable error has been detected.
Howevery, the error 1s non-fatal,

and the ftransiation wiil stitd
proceed.

3 FATAL ERROR the error message warns that a
tfatal error has been detected.
Processing ot the Input witl stjilli
continue to dlagnose turther
errorsy but no transistion wiltl be
performed.

L TRANSLATOR ERROR the error message warns that an
error has been detected In the
operat]lon of the transiatore. No

transliation will be performed.
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APPENDIX B

Execution Yime Ercors

Any fatal error from an 10 module durlng executlon of a
control ftlie wlil cause the user to be querrled as to whether or
not he mishes to contlnue processing the other <flle-group>»s and
<volume~-group>s In the control flle or whether to terelnate
processing of the control flle. Speclflc errors are descrlibed
belowe

storage system flle not found

It a control flle Is being executed and
a storage system flte glvern [n the
control ftlle cannot be located, the user
will be querried as to whether he wishes
to halt the gprocessing of the control
file and see lf he can fix the problen
of the missing storage system flle, or
whether he wishes to continue processing
onto the next = <flle-group> or
<volume~group> In the control flle, It
one exists or termlnate processing If no
other <flle-group> or <volume-group>s
exlste The user wlll resume processing
after tocating the flile by typing
“start™.

tape flle not found

If a control tlle ls belng executed and
a specltled tape flle 1s not found, the
user will be querried as to whether he
nilshes to contlinue processing the
control fllie or whether he wlshes to
terminate processing.
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If a tape volume speclflec (n a control
fite cannot be located, the user will be
querrled as to whether he wlshes *to
contlnue processing the control flie‘s
other <volume=-group>s or whether he
nwishes to terminate processing.

If a control fite 1ls belng executed, and
a storage system flle with the path nrame
speclifled In the control file already
existsy the user uwlii!l be querrled as to
whether he wishes to overwrite the
existing storage system flle or not. It
he choses not to overmurite, ha wlll be
querried as whet her to terminate
processing or contlnue on fto the next
<tlle-group> Iin the control flle.
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Some tcli statements are

for use wlth one IC module oniy.

Betow Is a summary of tcl <global-statement>s and the name of the
I0 module which supports the tcl statement.

<gigbal-statement>

Denslityt <den>}

DOS3

No_1labels;

Storaget <structure>;
Explrationt <date>$
Modet! <mode>;

Format: <form>}
Blockt <bikfien>}
Recordt <raclen>;

Suppocting IC Module

tape_ansi_ or tape_lbm_
tape_lbm_ only
tape_L1lbm_ only

tape_ansl_ or tape_lbm_
tape_ansi_ or tape_Ilbm_
tape_ansi_ or tape_Iibm_
tape_ansl_ or tape_lbm_
tape_ansl_ or tape_Ilbwe_
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Summary of tci <jocal=statement>s and the I0 Module which
supports the tcl statement
Ligcal-statement> supporting IQ Module
storaget <structure>)
explrationt <date>) tape_ansi_ or tape_lbm_
mode! <moda>; tape_ansl_ or tape_lbn_
formatt <form>; tape_ansil_ or tape_lbm_
blockt <biklien>; tape_ansl_ or tape_lbw_
record! <raeclen>j tape_ansl_ or tape_Jlbm_
Addltional <local=-statement>s which have no global

counterparts followse Agaln, some <local-statement>s are for use
wlith speclflc 10 modules only.

number! <nuaber>} tape_ansi_ or tape_ibwr_
replace; tape_ansl_ or tape_lbm_
extend; tape_ansl_ or tape_lbn_
modl fys tape_ansi_ or tape_lbm_
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APPENDIX E
10 Module Compatiblilty and pnejem Iables
tape_ansi_

modet ascll (default) § blnary | ebcdlc

block lengtht! 18 < Db < 2048 bytes

densityst d = 800 (default) I 16100

filte sequence numbert 1 < pnp < 9999

record lengtht ¢ ¢ < 1044480

formatt £ = fb t £ § db 1 d ! s ! sb (default) ! u

tape_lbm_

modes asclli | ebcdic (default)

block tength! 18 < h < 8192 bytes

densityt d = 800 ! 1600 (cefault)

flle sequence numbert {1 < p £ 9999

record lengtht < r < 1044480

formatt § = fb t £ 1 vb ¢t v { vbs (defautt) | u

c¢ Copyright 1975, Massachusetts Instlitute of Technology
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Format Record Length Biock Length nefem
In bytes In bytes
c [+
u c is undeflned = amr! € b < B19?2 = b
f c = anrl h=rc =rC
fo Cc = amrt b must statisty
mod(Rec) = 0 =r
d amrl+s < ¢ <€ 2048 b =r¢r =L
db amri+h < ¢ < 204LB L2 =c
S amrl € ¢ < 1044480 18 < D < 2048 = p
sb amri{ € ¢ € 1044480 18 <b < 2048 = b
v amri+e < r < 8188 b= + 4 = r
vb amri+4 « 0 < 8188 b2 ¢+ 4 = b
Vs amri < r < 1044480 20 £ b < 8192 =D
vbs amrl € < 1044480 20 < b < 8192 = h
Notes?

nelem Is the number of bytes Involved In a glven 1/0 transactlon,
leee a read or a nrite operation. netlem [s equal to el ther the
biock ftength or to the toglcal record length depending upon the
gilven record format. The value of p Is dependent on the cholce
of record format, amrld [s the actual or maximum record length.
In every case b must be an Integer In range ot 18 < b < 8192.
For ANSI tapess In order to comply with the ANSI standard, h must
be In the range of 18< b < 2048. For IBM tapes, the condltion
mod(bs4) = 0 must be satlstfled. The tcl record statement shoultd
not be used for a U-format flle transfer,
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