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INTRODUCTION

Currently, the tape_In and tape_out commands work witr an
ANSI/IBM write~around using nstd_ thru los_ and a
pre-jinstallation version of the recuction compllier. They only
support transactlions between unlabeled 9-track tapes and
unstructured files (In the storage system. Proposed here are
changes to be made to tape_Iln and tape_out make thees standard for
service Installation and to enhance ttelr usefulness as part of
the Muitics tape facility. Attached to this MTB is MPM draft
documentation o! the enhanced tape_Iln and tape_out commands.

The changes pianned for the tape_Iln and tape_out commands
Include the foltoningt substituting the use of tape_ansl_,
tape_jibm_, tape_mult_ and ntape_ using iox_ for the use of nstd_
thry Jos_3 wupdating tape_Iin and tape_out to use the Instaifted
versjion ot the reductlon_compliter; supporting bpoth {abefed as
well as untabeled tapess supporting sequentlal format as well as
unstructured format flles In the storage systemj having default
condltjons for for each I0 module supported by tape_Iln and
tape_out as well as having a default tape IO module for tape_lIn
and tape_out.

No Immedlate plans are made to handle future RCP changes
that might be requlredy and no plans have been made to
accommodate 7-track tapes.

The enhancement of tape_In and tape_out Implementation
scheduiey, in outtiine, follions.

1. Update tape_in and tape_out to work wlth the Instalied version
of the recduction_compiter.

2. Update tape_in and tape_out to work wlth tape_ansi and
tape_lbm I0 modules only handilng unstructured fltles in
storage system. Tapes botr tabeled and unlabeled wlil
be suppor ted.
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3. Update fape_Iiln and tape_out to support transfer of sequentlal
format flles In the storage system.

b. Update tape_in and tape_out to use tape_mult_ and ntape_ 10
modules for sequential format and unstructured format
flle transfer.

IMPLEMENTATION

The commands tape_Iin and tape_out input an intermediary form
of the controt file, wrltten by the user, into the
reduction_compllier such that the resulting complled code can be
executed in order to acconplish a flie transfer from storage to
tape or vice versa.

The tape_Iin, tape_out user must specify In the contro! file
the specific I0 module which he wlishes ¢to perform hls tape
processing as the design scope of tape_in and tape_out does not
ancompass a search for the most approplate I0 modufe for a glven
input control tite, as has been suggested In the deslgn
dlscusslons of a “superdim_". The storage system tlles are all
referenced alike thru vfile_, SO0 the user need not speclfy here;
hovwever, the storage systes fille format has to be speclfled by
the user In the control flle as there no present way to get this
Information elsewhere short of getting It from an error reported
for the wrong cholice of format,

tape_in, tape_out sets up for attaching and opening each file
read from or wrilitter onto tape by parsing the control flte
suppiled by the user. The wuser ls Informed that the tape I0
module he selects determlnes tha possiblie optlons avaitable for
tape precessing. tape_In and tape_out know what each I0 module
regards as valld attachment options and puts ftogether an
acceptabte attach_description for the selected I0 module.

Tape flle positioning 1Is only lsplemented by the tape_ansli_
and tape_ibm_ IO mooules. tape_Iln and tape_out wlil acconmplish
tape tile positioning thru the I0 module by flle name, or by flle
name and flle number in camblnatlon, whatever is speclfled in the
contro! filee As ntape_ and tape_mult_ make attachments with
reference to the beginning ot the tape and offer no tape control
optlons, no automatic tape positioning witl be avallable to the
tape_Iin, tape_out user using one of these I0 modules.

I0 error reporting (run-time) will consist of passing atong
to the user errors raturned from the I0 module In use. A speclal
case will be [mplemented for the error_table_$tape_error message
returned by tape_ansl_ or tape_lbm_. In this case, the tape_In
and tape_out commands will [fssue a status contro! cail to return
the IOM status string lInterpretation of major and ail minor
status to the user. Othernlse, as for other 10 modules, only the
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status returned wilt be passed to the user.

The flle transfers between tape and storage system
sequential files will implemented with pi/i 1I/0. One ftlle system
record wllt correspond tao one tape f]lle record.

DESIGN ISSUES

The phliosophy behind iImplementation of tape_Iin, tape_out
has been Yo support the varlous tape 10 module features as far as
ls possible whijle keeplng tape_In and tape_out easy and
convenjent to use.

The present design for the tape_Iln, tape_out commands
specifles a command {ine option for use with tape_ansl_ and
tape_Jlbm_ “-retaln™, which needs to be taken up here. This
discussion becomes academic when the full RCP package |Is
Instaltedy, as the retenslon and release of 10 module resourses
witl 1then be up to the user. However, that ls a ways away, and
It would be nice to have an interim support of a facllity that |s
already offered the user ! he use the tape_ansi_ or tape_lbm_ IO
moduifes dlrectliye.

The -retain option allows the user to request that the 10
moduie resources (tape volumes and tape drlves) remaln assligned
to hls process accross flle attachements made on a glven volume
set. Upon completing the executlon of a <volume_set-group> |n a
control flle, tape_In, tape_out sees to It that the I0 module
resources are unassigned. The current default resource
disposition for the tape_Iln, tape_out commands, ls the same as
that imptemented for tape_ansl_ and tape_Ilbn_1 all tape resources
are wunassigned upon flle detachment, l.e. when a tape_Iin,
tape_out control ftlile <flle-group> ls ¢ftinlshed executinge. The
pian tfor default resource dlsposltion seems statisfactory,
however the design for the resource retensjon falls short of
belng really functlonal and departs from the features offered by
the I0 modules tape_ansl_ and tape_lbm_.

It a user wants to write a tape according to a glven control
tile and then he wants to read that tape using the same or a
simltar controt filey, It Is undesirable to have tre volumes and
drlves assigned to hls process for the write, become unassligned
and then assligned agaln for the read. The I0 modules tape_ansl_
and tape_Iibm_ provide the user wlth a control option whickh 3llons
him to change the resource dlsposltion at any time withln a glven
process. The user of tape_In, tape_out cannot make dlrect use of
thls controtl operation as things stand nouj the user must give up
resources upon flinlshing a <volume_set-group>. It would be
advantagous for a user to be able to hold the resources through a
process lf there was a3 good way of getting rid of them when they
were no {onger needed, short of dolng a new_proc. One solutlon
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to this situation would be for tape_Ilr and tape_out to malntaln a
table of which I0 modules made which retaln attachments and then
search thru the table to reiease the resources upon completion of
a control flle. Thls would mean hoxever, that In order to read
then wrlte a given volume set without glving up the drive(s), the
user would have to set up one control! file to do the works, and
coutd not reuse the same confrol flle without first giving up the
drlive(s). Proposed here as an Interim solution to this problem
until! RCP takes care of [ty IS to have an entry In each I0 module
which the wuser could call dlirectly ¢to change the resource
dlsposition at any time durlng his processe.

FURTHER ENHANCEMENTS BEING CONSIDERED

Currentiy, questions posed by tape_ansl_ and tape_jibm_ as to
explratlon dates and contlnulng vclumes, are wrltten on the
stream user_i/o0. There could be a control flie statement
avaliable which wouid take the pathname of a user wnritten command
question handler which would be called to answWwer questions posed
by tape_ansl_ or tape_lbm_.

Ity once the resource dilsposition of an I0 module were set
for a processy so0 that a volume set could be mountec and the same
control fiie could be used to both read and wrlte on that volume
sety then [t would be useful to Implement a ™-protect™ control
argument for the tape_in tape_out command line. The “-protect™
command line option would speclty tor a volume set to be mounted
wlth rlngs but hardware flle protect be set to prevent spurilous
wrliting,. In this way a volume set would not have to be taken
down to Insert tape rings between the read and wrlte operatlions,
thus maintaining the [dea of retaln. tape_ansi_ and tape_lbn_
take advantage of this protect option directly. Rlight now, with
the current deslgn of resource dispositionsy, 1t does not make
sense to implement the -protect feature.
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Standard Service System
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Name?! tape_ine tin
tape_out, tout

These commands allow the user to transfer flles betnween the
storage system and magnetic tapee. tape_Iin reads from tape to the
storage system; tape_out wrltes from the storage system to tape.
Both wunstructured and sequentjal format storage system flles are
supported; both labeled and unlabeled 9~track tapes may be read
or written,

The tape_in and tape_out commands access one of four system
I0 modules thru the I/0 system to accomplish flle transfer. The
user of tape_in and tape_out first decides which I0 module he
wishes use to do the fjle transfer based on whlch tapes he wishes
to process (ANSI standard, IBM standard, Multics standard, or
non-standard), based on whether tte tapes are or are to be
{abeled or uniabeledy, and based on which tape flle attributes he
will find suitabtes. See MPM write-ups on tape_ansi_y tape_lbm_,
ntape_y and tape_mult_ for background on the IO modules) and 1iIn
partjcular, retfter to tape_ansl_ or tape_lbm_ section Retinition
0f JTerms for the definjitions of record, block, flley volume, tite
set and volume set as they are used below.

Usaget! tape_in pathname -controi_argi~- ... =-control_argpn-
tape_out pathname -controi_argl- ... =control_argn-

1) pathname is the path rame of the control tile
whlch governs the flle transfer. If
pathname does not end with the sufflx
2+ tCly »tcl will be suppiied.

2) -severltyjs -svj causes the tape_In, tape_out compller
error messages with severity less than
i (where | 1S 0s 19 29 3y Or 4) to not
be written Into the "error_output® I0
stream. The default value for 1 1Is 0O

3) -briefy ~bf causes the error messages from the
tape_iny, tape_out compiler to be wrjitten
onto the stream "error_output® In brlef

¢ Copyright 1975, Massachusetts Institute of Technology
and Honeywell Information Systems Inc.
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modes The brjief message has the same
format as the normal, non-brlef message,
but uses the short form of the
error_table_ entries.

For further Information on error reportlng see below under
the heading frror Diagnostics.

4) =-retain, -ret speclflies that the I0 module®s resources
(tape drives and tape votumes) remain
asslgned to the user's process
throughout the executlon ot each
<volume_set-group> In the control fileeo
The ntape_ and tape_muilt_ I0 modules do
not have the retaln capablilty,
theretore this control argument only has
meaning when used |[n conjunctlion with
the tape_ansi_ or tape_jibm_ I0 modules.
It used in conjunction with any other
tape 10 moduiey thlis control argument
will be ignored. If several! flles on a
ANSI or I8BM tape volume set are to be
read or written, use of the -retaln
optlon can save the user®s process fraom
having to compete with other processes
for device assignment each time 3 flle
on the volume set s referenced. The
default resource disposition (applies
to all 10 modules) unassligns all devices
and volumes with every control flle
<flle-group> completion (appliles to all
I0 modules).

5) -force, =-fc specifies that the expiration date of a
tape file to be overwrltten (s to be
lgnored. Thils option extends
unconditional permission to overwrlte a
tape file, regardless of the flie*s
“unexpired"™ status. If the the -force
option ls used with the tape_In command,
an error (s Indicated. This control
argument only has meaning when used |In
conjuction with the tape_ansi_ or
tape_ibm_ IO modules. It wused with
other tape I0 modules, the control
argument ls ignorede.

c GCopyright 197%, Massachusetts Instltute of Technology
and Honeywell Information Systems Inc.
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THE TCL PROGRAM

The control flie which governs the flte transfer ls actually
a programy written by the wuser, in the tape_in/out control
tanguage (tcl). The contents of this control flle specliflies the
attributes of the file{s) In the storage system to be copled or
createdy and the attributes of the file(s) on the tape volume(s)
to bLe copied or created, and the name of the I0 module to do the
actual file transfer(s). When the user issues the tape_in or
tape_out command, the control file speclfljed by name In the
command line {(pathname) is compllied and |f the compilation s
successfuly, the generated object code Is then executed in order
to accomplish the deslred flle transter(s).

A tcl program consists of 1 or more <volume_set~-group>s. A
<volume_set-group> is a serjes of statements whilch specifles the
file transfer{s) to pbe performed between the storage system and a
particuiar tape volume sat., A <volume_set-group> must begin with

a Volume statement, contaln 31 or more <file-croup>s, and
terminate Wwith an Eng statement, In additlion, a
<volume_set-group> may optionaly contain 1 or more

<global~-statement>s.

Ihe Volume Statement

Volume: <volld> [ ("-comment text"]
[y<volid>]
[y<volid>» =-comment taxt]l 1 «as)

The <control flle Voltume statement speclfies the tape volure
set to be used In fite transfer. Although the Volume statement
alltows multiple volume (ds to be specified, only tape_ansi_ and
tape_ibm_ have automatic volume switchlng capablility and can make
use of this multipte specificiation. For ntape_ and tape_mult_,
it more than one volume is specifled per <volume_set-group>, the
first volume [s used by the I0 module and the remainder wltl be
lgnored. The simplest and most typlical control file Volume
statement wouid be

¢ Copyright 1975, Massachusetts Institute of Technology
and Honeywel! Informatlon Systems Inc.
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Volumet <volid>}

This statement causes a tape volume whose volume serijal
number . ls <voijid> to be mounted on a 9-track drive. <volld> must
consist of from 1 to 6 ASCII characters. It <volid> is less than
6 cnaracfers, it witl be padded on the right with blanks to a
tength:” Slxe . It <volld> contalns any of the following
characfersi <volld> must be enclosed In quote characters (™)1

1) any ASCII control character - (tct ignored breaks)
2) 8 3 4 or blank = (tcl breaks)
3) the sequence /7% or %/ - (tcl comment detlimiters)

"It <volld> jtselt contains a quote character, the quote must
be doublea and the entire <volid> string enclosed iIn quotes. 1If
the first character of a <volid> is a hyphen ("“-*"), the <voild>
must be preceded by the keyword -volume and the whole phrase must
be encloseo in quotes. as seen in the Vojume statement below. If
the -volume keyword s omitted for such a <vollid>, an error ls
indicated. ' :

Volumet "~-volume -01032%}

A more complicated control filie Volume statement might
confaxn a volume set specification where more than one <volid>
was gluen. The muitiple <voild>s of a volume set are separated
from one another by commas and are llsted elther |n the order In
which they became members of the volume set or in the order In
which they are candidates for volume set membership. The entire
volume set membershlo need not be speclfled in a Volume statement
referencing a volume set, but the tirst (possibly only) member
must be mentloned. Up to b4 <volid>s may be speclfled In a single
control file Volume statement,

It |t is necessary for the user to have a message displayed
on the operator's consote, the comment phrase can be iIncluded In
the Volume statements. The comment phrase consists of the keyword
~-comment followed by the text of the message; thils phrase In
enclosec in quotes. Whenever the volume with the <volid>
immedlately preceding the comment phrase is to be mounted, the
specifled message will be displayed on the operator®s console.
The message may be concerned with any subjecty but [t Is
typically used to display the slot ildentifier of the tape being
mounted when [t differs from the volume }abel. The messages text,
may be from 1 to 64 characters and must be a contiguous string
with no embedded spaceses

¢ Copyright 1975, Massachusetts Institute of Technology
' and Honeywel! Information Systems Ince.
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Examples

Volumet 001234 mounts volume 001234
Volume?! XJ563% mounts volume XJ56K¥
Volumet! "as'™™ ;556" mounts volume as*356
Votume?! "“~-volume =-00451"3 mounts volume -00451

Volumet (070064 “-comment In_slot_1000"., 0700653

mounts the first member of the volume set,
070064, displaying the message *“in_slot_1000"
on the operator®s console. Later, volume
070065 may be mounted wlth no message
appearing.

Under certaln circumstances when a declsion iIs to be made or
certain additional information 1Iis requlred such as for volume

Initlailzation or tile explration, the tapve_ansl_ and tape_1lbn_
IO modutes will gquery the user by asking questions on the stream
user/jo. Refer to the MPM documentatlion on tape_ansl_ and

tape_lbm_, sectlion on Quyeries.

yolume-group> Pefaults

Associated wltn a <volume_set-group> are a set of default
characteristics. In the absence of overriding
<global-statement>s or <local-statement>s, these defaults wnill
apply to all <file=-group>s wlthin the <volume_set=-group>.

1) tape I0 Modute used? tape_ansi_

2) densityt 800 bpi

3) expiration: immediately

4) devicel one

5) storage system flle tormatt unstruc tured

b6) mode! 9mode, ascil character code

7) tape file record formatt S

8) physical block lengtht 8828 characters (maxlimum)
9) logical record lengtht 131091 characters (maximum)

¢ Copyright 1975, Massachusetts Instlitute of Technology
ana Honeywel! Informatlon Systems Ince.
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<global-statement>

A <globai-statement> changes a <voijume_set-group> default,
The DIMy, Density, Devicey, No_labels and 00S <global-statement>s
may appear only once In a <volume_set-group>. The Storage,
Explrationy, Modey, Formaty Block and Record <global~-statement>s
may appear any number of times within a <volume_set-group>. The
DIMy Oensityy and DOevice <global-statement>s are meanlingful when
used in conjunction with all 10 modules. The No_tabels and 00S
<global-statement>s are meaningful only when used in conlunrnction
Wwith the tape_lbm_ I0 module. If they are wused 1Iin conjunction
Wwith any otnher tape [0 moduley, an error s Indicated. The
Expiration, Modey, Format, Block and Record <global-statement>s
are meaningful only when used in conjunction with el ther the
tape_ansi_ or tape_jbm_ I0 modules. If used with any other tape
IO modul esy an error ls inclcated. A summary of
<global-statement>s and their associated I0 modules follows.

Summary <global-statement>st

DIMS <dim>;3 [ all 4 tape I0 modules ]
Density! <den>; { all & tape I0 modules 1
Devicet! <number>} [ alt 4 tape 10 modules 1]
DOS; { tape_ibm_ ]

No_labetls { tape_ibm_ ]

Storagest <structure>; { at} tape 10 modules]
Expiratjiont <date>; {tape_ansi_ or tape_ibm_]
Mode! <modae>; (tape_ansl_ or tape_lbm_]
Formats:s <form>;j [tape_ansi_ or tape_ibm_]
Blocks <pliklen>; {tape_ansl_ or tape_ibm_]}
Recordt! <raeclen>; [tape_ansi_ or tape_libm_]

OIMY <dim>;

The DIM <giobal-statement> specifies the tape I0 Module to
be used In the file transfer. <dim> must be elther tape_ansl_,
tape_ibm_,y, ntape_ or tape_mulit_. {See Appendlx A for OIM
compatibility tables.) This <global-statement> may appear only
once wlthln a <volume_set~-group> or an error Is Indicated.

Oensity? <den>;
The Density <global-statement> speclfles the density In

which the votume iIs (to be) recorded. <den> must be el ther 800

c Copyright 1975, Massachusetts Institute of Technology
and Honeywell Information Systems Ince.
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or 1600. (bpi} This <globat-statement> may appear only once
within a <volume_set=-group> or an error (s Indlicated.

Davicet <number>}

If a tape volume set conslsts of more than one volume, the
Device <global-statement> can be used to control device
asslignment within a <volume_set-group>. Thls Devilce statement
can only be used Iin conjunction with the tape_ansi_ or tape_lbnr_
I0 modules or an error is indicated. <number> specifles the
maximum number of tape drives which can be wused for a glven
<volume_set-group>. <number> s an integer [n the range of 1 to
63 inclusives The tape drives are assigned on a demand basls,
and In no cases will the actual number assigned exceed the user's
process device limit.e If the Device statement s omitted, In any
<volume_set-group>, the default maximum number of devices for the
scope of the <volume_set=-group> [s <number = 1>; This
<global-statement> may appear only once Wwithin a
<volume_set-group>» or an error s indjicated.

No_labets;

The No_tabels <3lobatl-statement> speciftles that an unlabeled
tape volume set is to be processed by the tape_Ilbm_ IO modul e.
This <global=-statement> onily has meaning when used in conjurction
with the tape_ibm_ I0 modute., It used with other tape I0 modules
an error (s indicated. The No_labels <global=statement> |s
mutually excliusive with statements which depend on tape labels
namelyt! the replacey, modity and extend <local-statments>s and the
00S and Expiration <global-statement>s, It any of these appear
together within the same control file <f]lle-group>, an error |is
indicated.

80S;3

This <global-statement> specifies that the tapes read or
written by the control tile are destined for or have been
produced by a 00S installation. Thls DOS <global-statement> only
has meaning when used In conjuction with the tape_ibm_ I0 module.
It the DOS «<global-statement> s used wlth any other tape 10
module, an errror is indicated. As 00S tapes do not record flle
structure attributes {in the file 1{abels, It Is necessary +to
specify all file attributes for each <file-group> processed with
the DOS <global-statement> or an error [s Indicated.

¢ Copyright 1975, Massachusetts Institute of Technology
and Honeywell Informatlon Systems Inc.
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Storage! <structure>;

The Storage <global-statement> speclifies the Internal
{logical) structure of the storage system flie(s) to be
referenced by subsequent <tile-groups». The unstructured ftile is
referenced as a ser jies of 9-bit bytes the sequential file |s
referenced as a sequence of records, each record being a string
of 9-bit bytes. <structure> must be either "unstructured” or
“sequential®, Thlis <global-statement> s to be used witr any of
the four tape I0 modules.

Explirationt <date>;

The txpiration <global-statement> specifles the explration
date of a file to be written (created or generated). This
<global-statement> only has meanlng when used In conjuction with
the tape_ansi_ or tape_Ilbm_ I0 modulese. An error s Indicated 1|1f
it is wused in conjunction with any other tape 10 modulese. It
used with other tape I0 modules an error Is [ndicatede. <date>
must be a contlguous string, with no embedded spaces and must be
of a torm acceptable to the convert_date_to_binary subroutine
{see MPM writeup on convert_date_to_binary). Because overwrlting
a flle on a tape toglcally truncates the flle set at the point of
overwriting, the expliration date of a file must be earller than
or equal to the expiration date of the previous flle (1t any) on
the tapej otherwlse an error |[|s Indicated. If an attempt lIs made
to overwrite an wunexpired file, the user will be queried for
expliclt permission at the time of writing. (See MPM wrilte-up on
tape_ansl_, section on Qyeries ).

Model! <mode >}

The Mode <global-statement> speclflies the tape mode and
character code to be used with subsequent <flle-group>s. <mcde>
must be either asciley ebcdlicy or binary. Thils statment only has
meaning when in conjuction wilth tape_ansli_ or tape_Ilbr_ IO
modules, An error Is indicated [f this statement is used in
conjucntion with any other I0 modules.

Formatt <form>;

The Format <gtobat~-statement> speclifies the tape record
format to be used wlth subsequent <tlle-group>s. <torm> must be
elther Uy Fy, FBy Oy 0By Sy V, VB8, or Vv8S. Thls statement only
nas meaning when in conjucntion with the tape_ansi_ or tape_lbmr_

¢ Copyright 1975, Massachusetts Institute of Technology
and Honeywneli Information Systems Ince.
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I0 modules. An error 1s Indlcated If this statement [s used in
conjucntion with any other 10 modules.

Blockt <bikien>}

The Block <global-statement> specifles fhe tape flle

(maximum) physicalt block lengthy in characters, to be used with

subsequent <file-group>se. <plklen> must be a decimal Integer,

such that 18 < <blklen> < 6528, This statement only has meaning
when usedin conjucntion with the tape_ansi_ or tape_lbm_ IO An
error (s indlcated if thls statement ls used In conjucntion with
any other I0 modules.

Records <reclen>)

The Record <global-statement> specifies the tape fitle
{maximum) loglcal record tength, In characters, to be used with
subsequent <file~-group>s. <reclen> must be a decimat integer,
such that 1 < <reclen> < 131071, This statement only has meaning
when wused In conjucntlon wlth the tape_ansi_ or tape_Jlibm_ IO
modules. An error is indicated [f this statement |[s used |in
conjucntion with any other I0 modulese. .

Ihe End Statement

An End statement must appear as the last statement of a
<volume_set-group>.

End;
ftite-group>
Every <volume_set-group»> must contaln 1 or more
<tfile-group>se. Each «<«<file-group> defines 1 tape/storage-system

fite transfer. A <flle=-group> must begin with a Flle statement,
and contain a path statemente In additions it may contain 1 or
more <{ocat-statement>s. A <file-group> Is terminated by a
<global-statement>, an End statement, or a Flle statement (new
<ftfite-group>).

¢ Copyright 1975, Massachusetts Institute of Technology
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Ihe Flile Statement
Fites «<«<fifteid>}

The Flle statement speclfies that a new tape file [s to be
read or wrltten. The tape file Is ldentifled by <flleld>. Hhen
using the tape_ansi_ or tape_ibm_ IO modulesy <ftlleid> 1Is the
name of the tape file to be processeds When using tape_mult_ or
ntape_ to process the tapes, which do not make poslition references
oy "ftiles", <filejid> Is to be "% o0or an error 1ls incicated.
<ffteid>y the tape tile identifjer, is from 1 to 17 characters
inclusive.

Examples
Flles Fileis
Filet *3

See the varjious 10 module documentation In the MPM for partilcutar
restrictions on file Jaentiflers,

Ihe Path Statement
patht <pathname>}
Every <fjile-group> must contain 1 path statement. The path
statement speclfies tne path name of the storage system fjile to

be read or written. <pathname> may be either a retlative or
absolute path name,

<iocal-statepent>

A <flle-group> may contaln { or more <local-statement>s. A
<clocal-statement> overrides the <volume_set=-group> defaults in

effect at the time a <fjite=-group> Is evaluated. A
<{ocal=statement> has no effect outside of the <«<ftile-group> in
whilch it occurred, and may appear anywhere within the

<flle-group>.

These <locatl-statement>s operate exactly as do thelr
<global-statement> counterparts, except that they affect only the
<fjle=-group> in which they are contained. Some

<locatl-statement>s only have meaning when used In conjurction

¢ Copyright 1975, Massachusetts Institute of Technology
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with a particular 10 module. A summary of <local-statement>s and
their associated IO modules followes

Summary of <local=-statement>st

no_labels? { tape_Jlbm_ 1]

storagetl! <structure>; { ail & tape I0 modules])
expirationt <date>; [ tape_ansi_ or tape_ibm_]

modes$ <mode>} {tape_ansi_ or tape_jibm_]

formatt: <form>; {tape_ansi_ or tape_lbm_]

block: <biklen>; {tape_ansi_ or tape_lbm_]

record? <reclen>} [tape_ansi_ or tape_lbm_)
Adaitional <local=-statement>s whilch have no global

counterparts fotlowe. Again, some <local-statement>s are for use
With specific IO modules onlye.

number! <number>; [tape_ansi_ or tape_lbm_]

replace} {tape_ansl_ or tape_ibm_]

extends [tape_ansi_ or tape_ibm_ or ntape_]
modj fy3 [ tape_ansi_ or tape_jibm_]

generate; {tape_ansi_]

numbert <number>;

The number statement further identifies the tape flle to be
used In file transfer. 0Only when used Iin conjunction wlth the
tape_ansl_ or tape_ilom_ I0 modules does the number statement have

meaning. When using the tape_ibm_ T0 module to write unlabeled
tapesy the number statement must be speclfied or an error |Is
indicated. <number> is the flle sequence number; 1t speclfles

the position of the tape file within the file set. <number> must
be an integer between i1 and 9999 [nclusive. If the control flle
is to be usea with the tape_Iin command, <number> specified In a
number statement, must refer to a flle withln the file set and
both the «<«<fjiield> speclifled In the Flle statement and the
<number> specified In the number statement must refer to the same
tape filej otherwise an error is indicated. When the control
tile [s to be used with the tape_out command, <number> speclfles

¢ Copyright 1975, Massachusetts Institute of Technology
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the file to be created or replaced. When using the tape_ansi_ or
the tape_ibm_ IO modules wlth the tape_out command, the number
statement (where <number = 1>) must be expiicitly Included In the
<fjile-group> to create the first file on an entirely nenw flile
set. These IO modules initlallze tape volumes with a dummy flle,
If <number= 1> is not specifiedy In such a «<flle~-group>, the
first file that is written will be appended to the file set
contalning the Inlitlal dummy file making wlth the tape flie
sequence number 2 rather fthan 1.

There are two modes in which a user can set up a control
fille <fjle-group> to write a storage system fille onto a tape
volume. The default output mode for alil I0 modules causes a new
flle to be created on the tape. The tape_ansl_ and tape_ibm_ IO
modules offer three speciallized output options In addltion to
create mode, ana the ntape_ IO module offers one output option in
addition to create mode} tape_mult_ only offers create mode.

replace?! <tileld>»}

It an existing tape file (s to be replaces (using tape_ansi_ or
tape_ibm_), and Its name [s knowns, the flle to be overwritten |s
identified by <fileld>» in the repliace <locat=-statement> and the
new flle to be written Is ldentified In the Flle statement by
<fileld>, It the fjle ldentified In the replace statment does
not existy an error (s indicated.

Fliel «<tlleld>}
replaces <fjileid>;

The three adaltional flle output optlons avalliable to use
when writing thru tape_ansi_ or tape_Iibm_ I0 modulest modify,
generate and extend. Yhese three <local-statement>s do not cause
the tape file labels to be recomposed, so any flle attributes
specified 1iIn the controi file <file-group> or <volume_set-group>
do not match those speclfied In the tape lables, will cause an
arror to be indicateds

extend;

The extend statement allows new data records to be appended
to an existing fite on an ANSI or I8M standara labeled tape
without In any way alterlng the previous contents of the tape
files The extend statement when used with ntape_, will cause

c Copyright 1975, Massachusetts Institute of Technology
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data to be appended to wnhatever file the tape Is positioned to at
the time of attachlng wlth extend mode. The tape flle to be
extendea is ldentjifisd by the File statement or by the Flle
statement anc number statement [n compination with the tape_ansli_
or tape_jibm_ IO modules. If the tape flle to be extended does
not exist on the tape, an error is lIncicated. Recorded 1In the
{abels of an ANSI or IBM labeled tape file is the version number.
Inftalily it Is g when the file ls created. Every time a flle Is
extendea, its version number s incremented. The version number
fiela [s two digits and is reset to 0 when the 100th revision {is
made. ntape_ which Joes not write tape ltabeisy, does not deal
with a versjion number when extending a file.

modlfy,

The moaify statement {n a control fjile <file-group> to be
used with tape_out causes the entire contents of a flle on an
ANSI or IBM labeled tape to be replaced while retaining the
structure of the fjile [tself. The ftite to be modified 1is
ldentified by the Flie statementy Oor by a comblnatlion of the Flie
statement ana the number statement.

generate;

This statement s ftor use with the tape_ansi_ IO module
onlye. If used in conjuction with another tape I0 module an error
is inogjcated. Producing a new generatlon of a flle |Is
essentjially the same as creating a new flle In place of an old
flley, except the file jdentlifiery, the flle sequence number and
the tile structure attributes are malintalned. Recorded In the
tile tabels of ANSI or IBM standard fabeted tapes Is a fite
generation number. This generatlon number [s set to zero when the
file Is created. The process of modifying or extending does not
a{ter the generatlion number; only the process of generation
changes the generation number and resets the version number to
zero. If the ftile to be generated does not existy, an error |s
indicated. The generation number has a flield of four dlgltss
when the generatlon of a tlle [t to be Incremented from 9399 |t

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



{ tape_out 1 MULTICS PROGRAMMERS® MANUAL

Page 14

It Is reset to zero.

Execution

When the control file iIs being executed in response to the
tape_In command, the volume set named in each <volume_set-group>
of the control filie lIs mounted in turn wlthout write rings. If
any file output options appear in a control file being executed
In response to the tape_Iin command, namely the statements create,
modifyy extend or generate, these statements wjill be Iignored.
When the controfl file is being executed In response to the
tape_out command, the volume set named in each <volume_set-group>
of the control file is mounted in turn with write rings. If no
tape fite output optlons are specltied in a <flle-group> of a
control file being executed by the tape_out command (l.es None of
the statements?! create, moditfy, generate or extend are incliuded).,
the create statement will be assumed.

Comments

Comments may be inserted anywhere within the tcl program by
surrounding the comment text with the comment dellimliters. /% |is
the delimiter which begins a comment, and */ Is the delimlter
whilch terminates a comment.

Notes

File transfer is performed as described below. See Appendix
A for the value of nelem associated wlith each tape record formafte.

1) tape_out? an attempt Is made to read nelem ctraracters from
the storage system flle *to be written onto tape. For
unstructured filesy nelem characters is up to and Inciuding the
first new_line character encountered; for sequential fites, nelen
characters Is one {ogical record., The characters actually read
are then wrjitten to the tape flle as 1 logical record.

2) fape_int one {ogical record is read from the tape fjife, and
as many characters as were read are written iinto the storage
system file either as a string in unstructured format of as one
fogical record In sequentjal format.

Under certalin circumstances, tape records being written must

be padded in accordance with a set of per-format padding rutes.

¢ Copyright 1975, Massachusetts Instjitute of Technology
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(See the MPM write-ups of tape_ansi_ and tape_lbm_.) Because of
the complex interrelationship between padding rules and the
treatment of new_line characters when writing tape, it ls
reccommended that the following suggestlons be heeded!?

1) do not use F or F3 format.

2) to write character data with tape_ansi_y use Uy 0y, D8y or S
format, with the maximum block tengthy, and the record length
chosen so that nelem [Ss greater than the longest line In the
storage system f jle,

3) to write binary data with tape_ansi_, use Uy Dy DBy or S
formaty, with the maximum permissible bilock and/or record
fengths.,

4) to write character data wlth tape_Jlbm_, use VBS format with
the maximum block lengthy, and the record {ength chosen so that
nelem is greater than the longest tlne In the storage system
fille.

5) when transfering sequentijal format files to tape, use a
variable length record format (U, 04 08B, or S) to avold
unwanted padaing characters being inserted Into records.

Example

Beiow is an example of a typlcal tape_out control flie.
The user wishes to produce 2 tapess one for Multlcsy, the other
for an 0SS instatlation., The Multics tape witl contain the
source code of user subsystem SUBSYS, as well as [t°s oblect
code. The O0S tape wilt contaln onty the source code. The
numbers at the l{eft-hang side of the page do not actually
appear In the control file, Dut are Included only for
reference.

command | [net tape_out -fc =-ret

Volume?! 001234 "-comment in_siot_000064"3
/7% Dump source in S format ¥/

File: FILE_ 1,

number ! 13

& W
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1)

2)

3)

&)

5)

6)

C

O e ~N

10

12
13
14
15
16
17
18
19
20
21
22
23

patht SUBSYS.pl1l}
Filet FILE_?2:
numberi 23

mode?! binary)

path? <ob)ect>SUBSYS,
formatt U3

Engj}

Volume?! DFGU543

/% append source to tape */
DIM: tape_ibm_;

Fitet TEST_SAVE}S
replacet FILE_9;)
Expirest zweeks;
Format? VBS;

Blockt 4096}

Modet! ebcdic)

pathi: SUBSYS.pl1l3;
End}

causes volume 001234 to be mounted with the message
“in_slot_000064" appearing on the operator®s console.
The volume defaults are set to tape_ansl_s 800 bpl,
asciis S format, block ftength = 6528, and record length
= 131071,

is a comment
The aqefault storage system flle format will be set to
transfer unstructured files.

causes the tape to be positioned so that the first file
that will pe written on tape wlll be FILE_ 1.

This 1s rejulired for writing the first flie on 3 new
ANST or IBM file set at location one on the tape.

speclfles the path name of the storage system file to
be written +to tape. As the <file-group> contains no
<local-statement>s, other thrat the number statement,
the flle wiil be written according to the current
volume defaults. The tape flie will be created as a
new file on the volume set.

causes the tape to be posltloned so that the flie to be
written will be FILE_2.

Copyright 1975, Massachusetts Instltute of Technology
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Because the =-retaln option was inciuded In the command
liney, the wvoiltume will not be rewound and taken doun
after the first flle was written detached.

the file to be wrltten named FILE_2 will be the second
file on tha tape.

The fite to be written on tape wlil be a new file.

speclfies that the file is to be written in binary
modes.

specifies the path name of the storage system fjile +to
be written to tape.

specifies that the flle is to be wrltten [n U formata.
Note that the block lengthr will be the current volume
default block length (6528), and that the record length
is not appllcabie to U format.

signifies end of <volume_set-group»>s The I0 switch s
closed and detached. The volume set ls taken down and
the device is released.

causes volume OFGO54 to be mounted., The voiume
defauits are set to tape_ansi_s 800 bpls ascils S
format, block tength = 6528, and record flength =
131071.

is a comment
Storage format s stlil unstructured.

changes the default volume JIM to tape_libr_.,.
specltles name of file to be written onto tape.

speclfies the name of the flle to be overwrltten, The
~force option In the command {lne Insures that the flle

willi be overwritten even [f It has not explred.
This new file will expilire in two weekss Until that
time, lt will be protected from accldentlal

overwritting.

Copyright 1975, Massachusetts Institute of Technology
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13) changes the aefault record format to VBS.

248) changes the default block length to 4096.

21) changes tha default mode to ebcclc.

22) speclfies the path name of the storage system file to

be writtene. Note that the tape flte will be written
using tape_lbm_y density = 800 bply VBS format, block

tength = 4096, recora length = 131071y and mode =
ebcdice
23) causes the volume set to be rewound and taken down as

no more <file-group>s Iin the control file reference the
current tape volume set.

Error Qiagnostics

The error messages which are jissued during tape_in, tape_out
compiltation are gradeda and have the form shown belowe.

prefix error_numbers SEVERITY gseverity IN STATEMENT m OF LINE p
Ytext of error messaage
SOURCE

source statement in_error

where p is the line number on which tre described statement began
and m Is a number jdentlfylng which statement in llne n was In

error. If line pn contains only one statement then “STATEMENT g
OF*" is omitted from the error message.
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The severlty numbers produce one of the following pref]lxest

severlty prefix

For

0 COMMENT

1 WARNING

2 ERROR

3 FATAL ERROR

L TRANSLATOR ERROR

errors occurring during

documentation In the MPM,

C

explanation

the error message is a comment.

the error message narns that a
possible error has been detected.
Howevery, the translatlon will still
proceed.

the error message wWwarns that a
probable error has been detected.
Howevery, the arror Is non-fatal,

and trhe ftransliation will stitt
proceed.,

the error message warns that a
fatal error has been detected.
Process Ing ot the [fnput will stltli
continue to dlagnose further
errorsy but no ftranstation will be

per formed.

the error message warns that an
error has been detected [n the
operatjion of the transiator. No
transtation witl be performede.

I0 processing, see the I0 module
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APPENDIX A
QIM_Compatibility and netem Tables
tape_ansi_
modes! asciis binary, ebcdic
{binary and F format are lIncompatible)
block iength (btk): 18 < bik £ 6528 bytes

tape_lbm_

modes?! asciiy ebcdic
block tengtht 18 < bik < 6528 by tes

when writingy, mod (biky 4) must = 0

tape_mult_
mode! binary (default) ‘\
block lengtht 8 words headery 8 words trallery,
1024 words data or 1040 words total {(defauit).

ntape_

modetl blnary (detault)

no blocking =- {rec! = blk
Format Record Length nelem
{rec)
U N/ZA = bk
F = blk = rec
FB mod (blky rec) = = rec
0 = bik = rec
D8 € bik = rec
S 1 £ rec £ 131071 = rec
v = (bik = 4) = {rec = 4)
Ve < (bik - &) = (rec - &4)
VBS 1 £ rec £ 131071 = rec
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