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SubJectl Revision of HTe-20~; tape_ln, tape_out 

A few months ago, HTB-209 was circulated proposing 
enhancements to a •odule •~lch weuld facllltate tile transfer 
bet•een the storage system and magnetic tape. The obJectlve 
behind these proposed enhancements Mas the followlnga Install a 
co•mand supporting file transfer between a flle en any kind of 
9-track tape that can be written on Hui tics, and a flle of any 
kind in the storage system flle, indexed sequential flies 
excepted. 

Th.ls ob)ective was to be met in the following w.annert 

1t Revise an existing uninstatled progra• tape_Jn, 
tape_out to meat Jnstallatlon ln standard service 
system library as a between-storage-system-and-tape file 
transfer command. 

2> Revise the exlstlng tape_1n, tape_out from that which 
supports flle transfer only between unlabeled 9-track 
tape flies and unstructured flies 1n the storage system 
to that which supports fife transfer bet"een any ANSI, 
IBH, HST, or non-standard tape could be read or written 
in the file tr•nsfer operations. 

3) Have tape_ln, tape_out support alt of the features 
offered by. the four syste• tape IO modules passing on t~e 
ftexlb111tY and versatlflty of the existing tape IO 
Modules. of the existing tape IO Modules, including tape 
label handling, and t~at It beco•e a general purpose 
co•mand ln the Multics tape facllltv. 

After circulating MTB-209, lt became clear from the comments 
that we were not sure Just whose needs the taoe_!n, tape_out 
co•8ands should be designed to servet now powerful or how 
llmlted should lt be? In subsequent dlscusslon, which gave birth 
to the design to the copy_flte com•and, it was decided to aim 
usage at the unsophlstlcated user who mlght be transfer1ng flies 
from OS or GCOS to Multics using standard format tapes. In 
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lteM!zlng the •lnl•u• options a user would need to wrlte useful 
tapes, all but two or three of the tape IO module attach optlor-s 
were deamed nece~sarv. 

Thls memo wlll trylng to restate the design of tape_In, 
tape_out while trying to sl•Pllfy lt. 

Item 1) do as stated above. 

Item 2> wlll be aaended as fotloMs. 

Revise the existing taPe_ln, tape_out fro• that 
whlch supports flle transfer only bet•een unlabeled 
9-track tape flies and unstructured flies ln the 
storage system to that whlch supports flle transfer 
between any ANSI standard format, IBH standard format, 
IBM format unlabeled tapes and any unstructured or 
sequentlaf for~at storage system flies. 

Item 3) wllt be amended as follows. 

tape_ln, tape_out wl II support aost of the 
features offered by tape_ansl_ and tape_lb•_ IO •odules 
and wlll support •ost of the features offered by vflle_ 
<1.e. not Indexed seQuentlat forMat fliest. T~e 
commands wlll be of tlmlted general usefulness. 

Again, these com•ands, tape_ln, taoe_out, are designed for 
the unsophistlcated user. for the more sophisticated user, the 
copy_flle command M!ll be avellable. 
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These commands alloM the user to transfer flies between the 
storage system and •agnetic tape. tape_ln reads froN tape to t~e 
storage system; tape_out •rites from the storage system to tape. 
To acco11pllsh a flle transfer, the tape_ln and tape_out commands 
access elther the tape_ansl_ or the tape_ibm_ IO module for the 
tape interface, and the ~file_ IO ~odule for the storage system 
Interface. Unstructured format storage syste• flies (for strea11 
I/0) and seQuentlal for•at storage syste11 flies (for record I/0) 
11ay be specified; 9-track ANSI standard labeled taoes, q-track 
IBM standard labeled tapes, and any 9-track unlabeled tape •hich 
ls structured according to OS standard, mav be be read or 
Mr it ten. 

UH.SAi 

pathna•e 

tape_ln 
tape_out 

control_argsl 

Pathname -control_arg1-
pathna11e -control_arg1- -control_argz-

ls the path name of the control fl te 
which governs the flle transfer. If 
pathna•e does not end with the suffix 
.tel, .tel will be supplled. 

1) sev~rltyJ.., -svJ.. causes the tape_in, taoe_out compller•s 
error messages wlth severity less than 1 
(Mhere 1 ls o, 1, 2, 3, or 4) not to be 
written Into the "error_output" IO 
stream. The default value for l ls o. 
See APPENDIX A, ECC..QC .lli.AsD0$11~, for 
further Information on error reporting. 

z• - force, - fc speclf les that the expiration date of a 
tape file to be overwritten ls to be 
Ignored. This option extends 
uncondltlonal permission to overwrite a 
tape flle, regardless of the flte•s 
"unexpired• status. This uncondltlonal 

c · Copyright 1q75, Massachusetts Institute of Technology 
and Honeywell Information Syste•s Inc. 
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oerm!sslon supresses any query made by 
the IO module to lnqulre about tape 
f lte•s expiration date. The -force 
ootlon ls only meaningful Mhen used •1th 
the tape_out coamand. If the -force 
option ls used with the tape_ln contmand, 
an error ls lndlcatad. 

The control fl le which governs the fl le transfer ls actually 
a program, written by the user, In the tape control language 
(ten. The contents of this control flle soeclfles the name of 
the IO module to do the actual flle transfer(s), t~e structural 
attributes of the f 1 le(s) ln the storage syste• to be cooled or 
created, and the s tructura I attrlbu tes of the f 11 e <s> on the faoe 
votume(s) to be copied or created. Nhen the user lssues the 
tape_ln or tape_out co••and, the control file na•ed ln the 
command llne (pathna•e• ls co•Plled and If the comollatlon ls 
successful, the generated obJect code ls eKecuted to accomplish 
the desired fl le transfer(s). The sa•e control flle 11ay be used 
wlth the tape_ln command, to read a f lie fro• tape Into the 
storage system, as wlth the taoe_out command, to write a flla 
fro• the storage system onto tape. 

Ex•10111 

A Simple TCL Control Fiie 

Vo lu•el O 1Z31+5; 
F 11 e I F 1 I e_1 ; 

sl•ple.tcl 

Path• >udd>Pro)ect>User_dlr>deao; 
End I 

Thls tel Qrogram ls a sa11pte of a simple control flle that 
can be written to accomplish flle transfer. The sJmolest control 
flle must have a Volu•e statement, a Flle statement, a Path 

c Copyrlght 1975, Massachusetts Institute of Technology 
and Honeywell Information Systems Inc. 
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statement and an End state11ent; other statements are opt lona I. 
ThJs sample control flle relles on the tel defaults llsted below 
under ~u•1-gcgyo> Qel•.MJ..ti• The File transfers posslble wlth 
thl s saap I e contro I f 11 e are el th er wrl t lng tape fl le ••F 11 e_1" 
fro11 storage syste• file "demo•, or wrltlng storage system flle 
"de•o• from tape flle •ftte_1•. 

A tel program consists of one or more <volu•e-group>s. A 
<volume-group> ls a series of statements which specifies the flte 
transfer(s) to be performed betMeen the storage system and a 
partJcular tape volume. A <volume-group> must begln Mlt~ a 
Volume statement, contain one or 11ore <flle-group>s, and 
terminate with an End statement. In addltlon, a <volume-group> 
may opt1onattv contain one or more <global•state11ent>s. 

tel statements •ust begin wlth a keyword, •av or •av not 
take a keyword argu•ent, and must end with a semi-colon. 
<gtobal-state•ent> keyMords and the "Volu•e•, the "flle", •Path•, 
and the "End" state•ent kev•ords Must begin •lth an uppercase 
letter. <local-statement> key~ords •ust begin Mith a lower case 
I etter. 

lbl_Vglume Stat•m•Dl 

Volu•el <volld>; 

The control flle Volume stateMent specifies the tape volu~e 
to be used ln file transfer. This state11ent causes a tape volume 
whose volume serial nuMber ls <volid> to be mounted on a 9-track 
drive. <volld> must consist of fro• 1 to 6 ASCII characters. If 
<volld> ls less than 6 characters, lt wlll be Paddeo on the right 
wlth blanks to a length of six. If <volid> contains any of the 
fol lowing characters, <vol id> must be enclosed ln quote 
characters ( .. ) 1 

1) any ASCII control character - (tel ignored breaks> 
2) 1 ; , or blank - (tel breaks) 
3) the sequence 1• or •1 - (tel comment delimiters) 
4) If <volld> itself contains a quote character, the quote 

must be doubled and the entire <volld> string enclosed ln 
quotes. 

c Copyright 1975, HassachYsetts Institute of Technology 
and Honeywell Information Systefts Inc. 
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Volu111el 
Volumes 
Votu•e• 

001234; 
XJ56; 
•as••;s6•; 
-0045t: 
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11ounts volu11e 001234 
mounts volu•e XJ56W~ 
mounts volume as•;s6 
mounts volu•e -00451 

Associated Mlth a cvolume-grouo> are a set of default 
characterlstlcs. In the absence of overriding 
cgtobat-statement>s or clocal-state•ent>s, these defaults •ill 
apply to all <flle-group>s .Mlthln t~e cvolu•e-group>. If no IO 
Module ls specif led in the control file, tape_ansl_ and the 
associated tape_ansi_ <volume-group> defaults Mill greslde. If, 
however, the IO Module ls specif led ln the control flle, the 
cvotume-group> def·aults for that IO Module wlll preside until 
overridden. 

1> tape IO Module usedl tape_ansi_ 
2) density• 800 bpl 
3) flle expirations l•••dlate 
4) storage syste• file format• unstructured 
5) model 9mode, ascii character code 
&> tape Ute record for11at1 SB 
7) physical block length• 2048 characters (maxlmu•• 
8) logical record lengthl 1044480 characters <•axl•u•• 

1> tape IO Module usedl tape_lbm_ 
2) densltya 1600 bpi 
3> fll• expiration• 1•••dlate 
4) storage syste• file formats unstructured 
5) model ebcdlc; 
6) tape file record for•at• ves 
7) physical block length• 8192 characters (maximum> 
8) loglcal record lengths 1044~80 characters C•axl11u11) 

c Copyright 1975, Massachusetts Institute of Technology 
a"d Honev•ell Infor11atlon Syste•s Inc. 
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A <global-state•ent> changes a <volu•e-group> default. The 
IO_Hodule, and Density <globat•statement>s may appear only once 
ln a <volume-group>. The Storage, Mode, Format, Block and Record 
<global-stateaent>s ••Y appear any number of tlaes wlthln a 
<volume-group>. 

IO_Hodulel <lo_•odule>; 

The IO_Hodute <global-statement> speclf les the tape IO 
"odule to be used In the f lie transfer. <lo_aodule> •ust be 
"tape_ansl_" for reading or Mrltlng ANSI tapes, and must be 
•tape_lba_• for reading or Mrltlng IBM standard tapes or 
non-labeled tapes. This <global-state•ent> may appear only once 
Mlthln a <volume-group> or an error ls indicated. 

Oensltyl <den>; 

The Density <global-statement> Indicates the density in 
Mhlch the volume ls (to be> recorded. <den> must be either ••eoo• 
or "1600• (bp 1>. Warn Ing I the use of 1600 bPl for ANSI 
Interchange tapes ls non-standard. it Mill not be standard for 
interchange. This <global-statement> may appear only once Mlthln 
a <volu•e-group> or an error ls Indicated. 

Storage• <structure>; 

The Storage <global-state•ent> states the Internal (foglcal) 
structure of the storage system flle(s) to be speclfled by 
subsequent <flle-group>s. The unstructured f lte ls referenced as 
a serles of 9•blt bytes, com•only catted lines; the seQuentlal 
file ls referenced as a seQuence of records, each record belng a 
string of 9-blt bytes. <structure> •ust be either •unstructured" 
or "sequential". If the Storage <global-statement> ls omitted 
from a control flle <volume-group>, the assumed storage system 
file format will be •unstructured•. If, then a sequential flle 
ls referenced within that <volume-group>9 the results are 
undefined and an error ls Indicated. 

c Copyright 19759 Massachusetts Institute of Technology 
and HoneyMell Information Systems Inc. 
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Model <mode>; 

The Mode <global-state•ent> spec1f 1es the tape mode and 
character code to be used Mlth subseQuent <flle-group>s. <mode> 
~ay be either "asc11•• or •ebcdlc" for IBM tapes (using tape_lbw_ 
IO module) and may be either "ascll", "ebcdlc•, or "binary" for 
ANSI tapes <uslng tape_ansl_ 10 module). Harnlngl the use of 
ebcdlc mode or blnarv mode ls not standard for ANSI tapes • 

.t:Jsl!Jll Refer to tMe relevant IO Module wrlte_up for a 
descr1pt1on of the lnteractlon between a given fist of format, 
block and record speclf1cat1on. 

For•atl <form>; 

The For~at <gtobat-state•ent> soeclfles the tape record 
format to be used wlth subsequent <f 1 le-group>s. <fora> Must be 
either •u", "F•, •Fe", "o", •oe•, "S", of "SB" for ANSI tapes 
(using tape_ansi_ 10 ~odute) and •f", "Fe•, 0 u••,ny•, "VB", "VS", 
"VB", ~or "VBS" for IBM tapes Cuslng tape_lbM_ IO module). 

Blocks <blklen>; 

The Block <global-statement> specifies the tape tile 
<maximum) phvsicat block length, ln characters, to be used •1th 
subseQuent <flle-group>s. <blkten> •ust be a decimal Integer, 
such that 18 ~ <blklen> ~ 8192• Warning• <blklen> greater that 
2048 does not comply Mith the ANSI standard for tapes. 

Record• <recten>; 

The Record <global-state~ent> speclfies the tape file 
(maximum) toglcal record length, ln characters, to be used with 
subsequent <flle-group>s. <reclen> must be a decimal inteser, 
$UCh that 1 ~<reel en>~ 1044480. 

An End statement must appear as the last statement of a 
cvo1ume-group>. 

c Copyright 1975, Massachusetts Institute of Technology 
and Honevwell Information Systems Inc. 



MULTICS PROGRAMMERS• MANUAL 

< r 1 J c-acsuu;!.? 

l I 
I tape_out 1 1 __ . __ _ 

Com111and 
Standard Service SysteM 

11107/75 

Every <votu•e-group> must contain one or more <flte-group>s. 
Each <file-group> defines one tape to storage system fife 
transfer. A <flte-group> must begin •1th a File statement. and 
contain a Path state~ent. In addition, it may contain one or 
more <tocal-statement>s. A <file-group> ls terminated by a 
<global-statement>, an End statement, or a Flle statement (neM 
< f 1 le-group>). 

Fllel <flleld>; 

The File statement specifies that a ne• tape flle ls to be 
read or •rltten. The tape file ls identified by <flleld>. 
<f lteld>, the tape flte ldentlfler, ls from 1 to 17 characters 
lnctuslve. for ANSI tapes, and must be a valid DSNAHE for IBH 
tapes. <f lleid> for unlabeled tapes, •hlch are discussed beto•, 
ls the character•••. The Fite statement marks the beglnnlng of 
any local attributes for a given tape f lte transfer. 

lb.l_Patb ~t1t11ea1 

Path• <pathname>; 

Every <file-group> •ust contaln one Path state•ent. The 
Path statement specifies the path name of the storage system flte 
to be read or •rltten. <pathname> may be either a relative or 
absolute path na~e. 

c Copyright 1975, Massachusetts Institute of Technology 
and HoneyMelt Information Systems Inc. 
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A <fl le-group> •ay contain one or 11ore <tocal-state•ent>s. 
A <focal-statement> overrides the <voluae-group> defaults ln 
effect at the time a <fl le-group> is evaluated. A 
<local-statement> has no effect outslde of the <f lle•gr~up> in 
whlch lt occurred. and ••Y appear anv•here •lthln ttie 
<fl le-group>. 

The storage. •ode. for•at. block and record <local•state•ent>s 
operate exactly as do their <global-statement> counterparts. 
except that they affect only the <f lte-group> in •hlch they are 
contained. 

The number <local-statement> further ldentif les the tape 
flle to be used in flle transfer. <number> ls the flle seQuence 
number; lt speclfles the position of the tape f 11e within the 
tile set. <number> must be an integer between 1 and ~999 
inclusive. If the control flle ls to be used w1t~ the tepe_ln 
co111111and. <number> specif led In a number statement. must refer to 
a f lie wlthln the f lie set and both the <flleld> specified ln the 
File statement and the <nu•ber> specified ln the nu•ber state•ent 
aust refer to the saae tape flte; otherwise an error ls 
lndlcated. When the control fl le ls to be used wit.., the tepe_out 
co•Mand. <nu•ber> specifies the f 11• to be created or replace~. 
When uslng the tape_out co••and. the nu•ber statement (where 
<number = 1>) must be expllcitly 1nctuded ln the <file-group> to 
create the first flle on an entirety neM f lie set. The 
tape_ansl_ and tape_lb•- IO •odules lnltlallze tape volumes •Ith 
a dummy f lie. If cnu~ber = 1> ls not speclfled. in sue~ a 
<file-group>• the first flte that ls written will be appended to 
the flle set contalnlng the lnltlal dummy flle maklng •ith the 
tape flte seQuence nu•ber 2 rather than 1. 

c Copyright 1975• Massachusetts Institute of Technology 
and Honev•ell Information Syste•s Inc. 
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When the tel control f lie ls being executed ln response to 
the tape_ln co•mand, the volu•e naaed ln each <volume-group> of 
the control flle ls mounted ln turn without a Mrlte rlng. If any 
file output options appear ln a control flle belng executed ln 
response to the taoe_ln command, these state•ents "111 be 
ignored. When the control f 11e ls belng executed ln resgonse to 
the tape_out com•and, the volume na•ed ln each <volu•e-group> of 
the control f lie ls mounted ln turn with a "rite rlng. 

Com•ents may be inserted anywhere within the tel ~rogre• by 
surrounding the comment text with t~e co••ent dell•lters. 1• ls 
the dellmlter whlch begins a comment, and •1 ls the dellmlter 
whlch terminates a co••ent. 

Ngt.1~ 

file transfer ls perforaed as described below. See APPENDIX 
A for the value of nelem associated wlth each tape record for•at. 

1> tape_inl one logical record ls read from the tape file, and 
as many characters as were read are wrl tten into the storage 
system flte elther as a line with neM-llne (NL) character 
appended ln an unstructured for•at file or as one logical record 
ln a sequential format flte. 

2> tape_outl an atte•pt ls •ade to read either a tine or a 
record from the storage system flle to be written onto tape. For 
unstructured forwat storage syste• flies, a llne read ls a t1ne 
from the flle up to and including the first ne"-llne character 
(Nl> encountered; for sequential format storage system flies, a 
record read ls one toglcal record of the f lte. The characters 
read from the storage system are t~en written on the tape as one 
logical record of the tape flle. 

Under certain clrcu•stances, tape records being written •ust 
be padded in accordance ~1th a set of per-format padding rules. 
(for a dlscrlptlon of record and block padding for all formats, 

c Copyright 1975, Massachusetts Institute of Technology 
and Honeywell Information Systems Inc. 
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see the HPH write-ups of tape_ansl_ and tape_1b•-·• Because of 
padding rules and treatment of neM•llne characters when "rltlng 
taoe, a f lie that ls •rltten out to tai>e may not appear the sa•e 
when read back ln from tape. It ls therefore recommended that 
the following suggestions be heededa 

1) do not use F or FS f or•at. 

2) to write character data wlth tape_ans1_, 
format, with the •aMl•u• block length, 
chosen so that nele• ls greater thW" the 
storage syste• f lie. 

3) to write binary data with tape_ans1_, use 
format, with the maximum permissible 
lengths. 

use o, oe, s, or SB 
and the record length 
longest llne in the 

O, 08, S, or SB 
block and/or record 

4) to •rite character data with tape_lb•-· use ves format with 
the maximum block length, and the record length chosen so that 
nelem ls greater than the longest llne in the storage svstem 
f lie. 

5) when transferlng sequentlal format flies to tape, use a 
variable length record for•at co, OB, s, or SB) to avoid 
unwanted padding characters being Inserted Into records. 

Belo" are exa•ples of tMo typical control flies. In t~e 
f lrst example, the user wls~es to produce 2 tapes, one for 
Hultlcs, the other for an OS lnstal latlon. The Hultlcs tape •ill 
contain the source code of user subsyste• SUBSYS, as well as 1t•s 
obJect code. The OS tape will contain only the source code. In 
the second example, the user wishes to load into the storage 
system, the contents of volume •231~dp• which contains a dump of 
a disk pack containing source and data. 

The numbers at the left-hand slde of the page ln the 
examples below do not actually appear ln the control flle, b~t 

are included only for annotation reference. 

c Copyrlght 1975, Massachusetts Institute of Technology 
and HoneyMell Information Syste•s Inc. 
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command llnel tape_out sample1.tcl 

1 
2 
3 
I+ 
5 
6 
7 
a 
q 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Volumes 001234; 
1• Dump source ln S format •1 
F 11 el FILE_1; 
numbers 1; 
Pathl SUBSYS.pl1; 
F 1 I e I F ILE_ 2 ; 
number• 2; 
model binary; 
Pathl <oblect>SUBSYSI 
format• u; 
End; 
Volu11el OFGQ5Ct; 
1• append source to tape •/ 
IO_Modulet tape_lb•_; 
Fllel TEST_SAVE; 
for11at1 ves; 
block• lt0961 
model ebcdlc; 
Path• suesvs.p11; 
End; 

causes volu•e 
defaults are 
for11at, block 
10'+1t48Q. 

001234 
set to 
I ength 

to be •ounted. The volume 
tape_ansl_t 800 bpl, ascll, SB = 2048, and record lengt~ = 

2) ls a comment ln the control fl I e.. As the storage 
statement ls missing, the default storage system fife 
format wllf be set to transfer unstructured flies. 

3) causes the tape to be positioned so that the first flle 
that "111 be "rltten on tape wll1 be FILE_1. 

4) thls ls reQUlred for wrltlng the first flle on a new 
ANSI or IBH flle set at flle posltlon o"e on the tape. 

c Copyright 1975, Massachusetts Institute of Technology 
and Honeywell Information Syste•s Inc. 
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5) 

6) 

7) 

8) 

specifies the path na•• of the storage syste• flte to 
be wrltten to tape. As the <file-group> contains no 
<locat-statement>s other that the nu•ber statement the 
file wit I be written according to the current volume 
~efaults. The tape fite will be created as a new file 
on the volu•e. 

causes the tape to be positioned so that the flte to be 
written witl be FILE_2. 

the file to be written named FILE_2 wlll be the second 
f lie on the tape. 

specifies that the flle ls to be written ln bl"ary 
mode. 

specifies the path na•e of the storage system file to 
be written to tape. 

101 specifies that the flle ls to be written ln U format. 
Note that the block lenst~ wlll be the current volu•e 
default block length (2048), and that the record length 
ls not appl!cable to U format. 

11) signifies end of <volume-group>. The IO switch ls 
closed and detached. The voluae set ls taken down and 
the davlce ls released. 

12) causes volu•e 
defaults are 
format, block 
1044480. 

OFG054 
set to 
length 

to be •ounted. The volu•e 
tepe_ansl_, 800 bpi, ascll, S 

= 2048, and record lengt~ : 

13) ls a comment 
Storage for•at ls still unstructured. 

14> changes the volu•• IO_Hodule to taoe_lbm_ and changes 
the volume-group> defaults to those associated Mith 
tape_lbm_. 

Default density will be 1600 bpl. 

15> speclfles name of f lie to be written onto tape. 

16) changes the record for•at to ves. The default record 
length for VBS format ls 1044480 bytes. 

c Copyright 1975, Hassac~usetts Institute of Technology 
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171 changes the block length to 4096. 

18l changes the mode to ebcclc. 

19) speclfles the P•th na•e of the storage svste11 Ute to 
be •rltten. 

20) causes the volume to be rewound and taken doMn as no 
•ore <flte-group>s 1n the control flle reference t~e 
current taoe volume. 

command I lne I tape_ln sample2.tcl 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
16 

• 
• 
• 

58 
59 
60 

Volu11e1 i?314dp; 
1• Source Pack being loaded 4 / 

IO_Hodu I et t ape_lbm_; · 
Storages sequential; 
Oensltyl 800; 
Format 1 tb; 
Recordt 80; 
Block• soo; 
fllel FILE1; 
Patht <setup>data_entry>FILE1; 
Fltel FILE2; 
Path• <setup>data_entry>FILE2; 
Fltel FILE3; 
Pathl <setup>data_entry>FILE3; 
Fllel FILE4; 
Patht <setup>data_entry>FILE4; 
F 11 e I FILES; 
Pathl <setup>data_entry>FILE5; 

Fltel FILE28; 
Patht <setup>data_entry>FILE28; 
End; 

c Copyrlght 1975. Hassachusetts Institute of Technology 
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1) 

2) 

3) 

,, 
6) 

7) 

mounts the volu•a 2314dp Mith a •rlte ring. 

com•ent 

read an IBM standard labeled tape. 

storage system flies Mlll be created ln sequential 
format, ready for use in record 110. Notice that t~e 
mode Mllt be the default for the tape_ib•_ IO Hod~le, 
namely, ebcdlc. 

tape ts recorded at 800 bPi• 

all files on tape are ln fixed block format. 

all logical records are 80 characters <card l•age 
flies). 

8) al I flies blocked to 800 characters. 

9) f lrst file to be read from tape ls named FILE1. 

10t read tape flle, FILE1t into storage system flle na•ed 
FILE1. The relative path name, <setup>data_entrv>FilEt. 
will be exoandea. 

11) continue reading flies off the tape volu•e, one by one, 
into flies In the storage system with the same name • 

• 
• 
• 

60) end of <volume-group> and end of control flte. 

c Copyright 1975, Hassac~usetts Institute of Technology 
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ADDITIONAL OPTIONS AVAILABLE FOR THE TCL USER 

A number of options are available to the user who wants to 
do more than the s1Mple flte transfer between storage and a new 
tape volume. These features need not be of concern to most users, 
but for the user wlth speciallzed needs, these additional options 
are explained below. 

Hutti-volume fltes are specified in a controt file by 
slightly more complicated Volume stateaent than shown above. The 
muttlpfe <volld>s of such a volume set are separated from one 
another by commas and are listed either ln the order in which 
they became me•bers of the voluae set, for input, or tn the order 
ln which they are candidates for volume set ~embershtp, for 
output. The entlre volume set membership need not be specified in 
a Volume statement referencing a volume set, but the first 
(possibly only> member must be mentioned. UP to 64 <votld>s may 
be specified ln a single control fl le Volu•e statement. 

Volume switching for multl-volu•e flies ls handled 
automatJcatly by the to modules. If sufficient volume set members 
are given in the tel control flle, the volu•e s•ltchlng wllt be 
transparent to the user. If 1nsuf ficlant members of a volume set 
are given or the membershlp ls being developed, the user wilJ be 
Querried during execution, for names of additional volume set 
11embers. 

If it ls necessary for the user to have a message displayed 
on the operator•s console, the comment phrase can be included in 
the Votu11e statement. The comment phrase consists of the keyword 
-comment followed by tre text of the •essage; this phrase ln 
enclosed ln quotes. Whenever the volume •1th the <votld> 
Immediately preceding the comment phrase ls to be mounted9 the 
specified message will be displayed on the operator•s console. 
The message may be concerned with any subJect, but lt ls 

c Copyright 1975, Hassachusetts Institute of Technology 
and Honeywell Information Systems Inc. 



1 I 
1 tape_out I 
I__ I 

Page 18 

HULTICS PROGRAMMERS• MANUAL 

typically used to dlsolay the slot ldentlfler of the tape being 
11ounted when 1 t · dl ff ers from the vo lu11e I abe I. The message. i.x.t• 
may be from 1 to G~ characters and must be a contiguous string 
wlth no embedded spaces. 

Volumes 060082 -comment "tape_is_S•lth•s•, 060083 
-comment •tape also Smlth•s•; 

Pco.tectloq .!AU Ei hli ~ Jr;r;ideotl,1 I Ovecl!f.t.lt log 

Explratlona <date>; 
exolratlonl <date>; 

The Explratlon <global-state•ent> and the expiration 
<local-statement> specify the expiration date of a flle to be 
~rltten (created). <date> •ust be a contiguous string, wlth no 
embedded spaces and 11ust be of a form acceptable to the ""'\ 
convert_date_to_blnary subroutine. for exa•ole •oq112111•. (see 
MPH writeup on convert_date_to_blnary subroutine.) Because 
overwriting a flle on a tape logically truncates the flle set at 
the point of overwriting, the expiration date of a file aust be 
earlier than or equal to the expiration date of the previous flle 
(if any) on the 1ape; otherwise an error ls lndlcated. If an 
atteMpt ls •ade to over~rlte an unexpired file, the user wll I be 
Querrled for expllclt per•lsslor at tt'e tl•e of Mrltlng. 

Normally, when a user sets up a tel control flle 
<file-group> to write a storage system flle onto a tape volume, 
that ls for use with the tape_out command, lt ls Intended t~at a 
new file be created on the tape volume. The tel default output 
11ode ls create. This ls the only output mode avallable for 
unlabeled tapes. For labeled tapes hoMever, the tel language 
offers three additional speclallzed output modes; they are the 
replace, extend, and modify. The replace mode causes t~e tape 
flle labels to be rewritten using speclfled and default flle 
structure attributes. The extend and modify <local-statement>s 
do not cause the tape file labels to be recomposed 9 so any tlle 
attributes specified ln the control flte <flle-group> or 
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<volume-group> which do not Match those recorded ln the tape 
labels, will cause an error to be lnclcated. The description of 
the three <local-statement>s for soeclallzed output •ode 
designation follow. 

replaces <flteld>; 

If an existing tape flle ls to be reolaced on an ANSI or IBH 
standard labeled tape and its name ls known, the flle to be 
overwritten ls ldentlf led by <flleld> ln the replace 
<local-statement> and the new flle to be written ls ldentlf led by 
<flleld> in the File statement. If the file ldentlfled ln the 
replace state•ent does not exist, ar error ls indicated. 

Fllel <flleld>; 
replaces <fl leld>; 

extend; 

The extend <local-statement> allcws ne" data records to be 
appended to an exlsting flle on an ANSI or IBH standard labeled 
tape without ln any way alterlng the previous contents of the 
tape file. The tape flle to be extended ls identified by the 
File statement or by the File state•ent and number 
<local-statement> ln comblnatlon. It the tape file to be 
extended does not exlst on the tape, an error ls lndlcated. 
Recorded ln the labels of an ANSI or IBM labeled tape tile ls the 
version number. Inltlatly lt ls zero when the tlte ls created. 
Every time a flle ls extended, its version number ls lncre•ented. 
The version number fleld is two dlgits and ls reset to zero "hen 
the one-hundredth revlslon ls •ade. 

modify; 

The modify <local-statement> causes the entire contents of a 
file on an ANSI or IBM labeled tape to be replaced whlle 
retaining the structure of the flle itself. The flle to be 
Modlfled ls ldentlf led bY the File statement, or by a combination 
of the File statement and the number statement. 

c Copyright 1975, Massachusetts Institute of Technology 
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tape_out samole3.tcf -fc 

1 Volu•e• 070067 ··com~ent ln_stot_10000• 070068; 
2 IO_Hodulel tape_ansl_; 
3 Fllel BIG_LISTI~G; 
~ replace• FILE_20: 
5 number• 20; 
6 expJratlonl 2weeks; 
7 for•atl dbl 
8 block• 2048; 
q record• 133J 
10 Pathl >udd>Exa11pte>Hega>test.tlst 
11 End; 

1> The flrst meMber of the votu•• set. 070067, ls •ounted 
with a rlng, dlsptaylng the 11essage •1n_slot_10000• on the 
operator•s console. Later lf necessary. the volume set 
member 070068 •ay be •cunted to continue wrltlng a large 
listing file. No message wltt appear .upon mountJng the 
second •e•ber of the votu•e set. 

2) wrltlng an ANSI standard tape. 

3) taoe flle named BIG_LISTING. lr.to which the storage system 
file ls to be written. 

4 • 1 s to rept ace tape f1 I e ramea FILE_20. 

5) by the nu•ber state•ent FILE_20 ls the 20th flle on the 
current volume set. 

As no density statement ls included In the control flle, 
the default for taPe_ans1_, 800 bpl• will be used. 

Upon execution of the control flle, the tape wlll be 
Posltloned at the 20th f lie automatlcal ly. 

c Copyright 1975• Massachusetts Institute of Technology 
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As no Storage statement ls present ln the control f lie, 
the default storage system for•at ls unstructured. 

6) The file, BIG_LISTING, wlll be protected against 
accidental o~erwrltlng for two weeks, •eanlng that lf the 
user atteapts to overwrite the f lie wlthln t~at tlme, he 
will first be quarried for permlsslon to do so. 

The •force option ln the com•and llne will lnhlblt a query 
for permission to overwrite FILE_20t In case lt has not 
vet expired. 

7) BIG_LISTING will be recorded tn variable length blocked 
record format. 

Hode will be the default for tape_ansl_, namely asc11. 

8) Blocking factor ts •axlmum allowed, 2048. 

9) record length ts 133, for printer llne wldth. 

10) the t1stlng file wlll be transfered from test.list ln the 
storage system. 

11> slgnlf les termination of <volu•e-group> and of control 
f11e. 

If after putting hls llstlng flte out onto tape, the user 
then wishes to delete the on-line 11stlng, and at a later time, 
read the llstlng back from tape lntc storage, he •lght type the 
co•mand line 

tape_ln saNpte3.tcl 

The output statements ln the control file, na•ely the replace 
<local-state•ent> and the explratlon <local-statement> wll I be 
Ignored on Input. 
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The tape_lb•- IO Module will process tapes created by or 
destlned for IBM/OOS lnstallatlons as well as tapes for IBM/OS 
lnstattatlons. The OOS <gtobal-state11ent> ls used ln t~e tel 
control flte to specify that the tape flies referenced by the 
glven <volume-group> are destined for or have been produced by a 
IBM/DOS Installation. The Important difference between tape 
flies created by OS and those created by DOS operating system ls 
that the tape flle structure attributes are not recorded in the 
tape labels under oos. It ls therefore necessary for all of the 
structure attributes of a DOS tape f lie. namely encoding mode, 
loglcal record format, logical record length, and block size to 
be specified In the tel control file. If not all tape file 
structure attributes have been speclfled by <global-state•ent>s 
and <local-statement>s for each <file-group> ln the scope of the 
DOS <global-statement>. an error ls indicated. 

Example• sampte4.tcl Control File for Reading DOS Tape 

command line• tape_ln sampte4.tct 

1 Volume• 0~2281; 
2 IO_Modulel tape_lb•_; 
3 oos; 
4 Oensltyl 800; 
5 Storage• structured; 
6 Hodel ebcdlc; 
7 Fltea abc; 
8 number• 1; 
9 recordl 80; 
10 block• aoo; 
11 formats fb; 
12 Paths >udd>Exampte>Foo>f argo.pt1 
13 End; 
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Note• Only setected state•ents in t~e control flle are annotated 
here. 

1) mount volu•e 0~2281 without a ring. 

2) read IBM standard tape. 

3) DOS tape wlll be processed. 

51 read tape files Into storage system as structured format 
fl I es. 

!lD..1.lb I I ~ l.ARU 

The tape_ibm_ IO Module supports orocesslng of unlabeled 
tapes, provided that the tapes are structured according to the OS 
standard. DOS leading tape mark (LTHl unlabeled format tapes 
cannot be processed however. The No_labels <global-statement> ls 
Included ln the control flle to specify that an unlabeled tape 
ls to be processed. The No_tabels <global-statement> ls mutuatly 
exclus!ve with anv state•ent, global or locat, which refers to 
labeled tapes I na•ety, the DOS and Expiration 
<global•statement>s and the replace, modify and extend 
<locat-statement>s. If any of these appear together wlthln the 
same control flfe <fl le-group>, an error ls lndlcated. When 
referencing unlabeled tape flies ln a glven <file-group>, the 
argument of the File statement, <flleld>• ls speclfled by •••, 
and the tape flle desired must be soeclfled by the nu•ber 
<local-statement>. 

c Copyright 1975. Massachusetts Institute of Technology 
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Examples sam~l~5.tcl Control Flte for Reading an Unlabeled Tape 

com•and llne 1 taoe_in samole5.tcl 

1 Volume• 042381; 
2 IO_Hodulel tape_!bm_; 
3 No_tabels; 
I+ Storage• unstructured; 
5 Flfel •; 
6 nuflber I 3; 
7 Pathl >udd>Exoa•le>Foo>foobar.data 
8 End; 

Note• Only selected statements ln the control file are annotated 
here. 

3) unlabeled tape ls to be read. Flies Mill be unnamed. Thls 
state•ent must appear •hen processing unlabeled tapes. 

5) <flleid> ts soeclfled by ..... for unna11ed flies. 

6) the number statement must be present when processing 
unlabeled taoes. The third flle on the tape Mlll be read. 

The default tape fJ.le recor·d for11at is VBS, the default tal)e file 
record length for ves for•at ls 1044480 characters., and the 
default tape flle block len~th J.s 8192 characters. 
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The error messages which are lssued during tape_ln, tape_out 
compltatlon are graded and have the form shown below. 

oret.l.x error QY•b•C• SEVERITY ~.ai:.J~ IN STATEMENT • OF LINE n 
t•1t of 1crpr ••&SAS.I 
SOURCE I 
SQMCC• st1J111nt iD 1ccar 

where o ls the tine nu•ber on which t~e described statement began 
and m ls a number identifying which statement ln llne n was ln 
error. If llne n contalns only one statement then •sTATEHENT m 
o~· ls omitted from the error message. 

The severltv nu•bers produce one of the following oreftxesa 

$1Ytrltx JU:&!.1.1 

0 COMMENT 
1 WARNING 

2 ERROR 

3 FATAL ERROR 

TRANSLATOR ERROR 

.uA.l.&Dat!oo 

the error message ls a comment. 
the error •essage warns t~at a 
possible error has been detected. 
Ho•ever, the translation will stlll 
proceed. 
the error •essage warns that a 
probable error has been detected. 
Ho•ever, the error ls non-fatal, 
and the translation wlf I stlll 
proceed. 
the error message warns that a 
fatal error has been detected. 
Processlng of the Input will still 
contlnue to dlagnose further 
errors. but no translation will be 
per for111ed. 
the error message warns that an 
error has been detected in the 
operation of the translator. No 
translation •111 be performed. 
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Any fatal error fro• an IO module during execution of a 
control fife Mlll cause the user to be Querried as to whe1her or 
not he wishes to continue processing the other <flle-group>s and 
<volume•group>s ln the control flle or whether to ter•lnate 
processing of the control flle. Specific errors are described 
below. 

storage system f lie not found 

tape f lie not found 

If a control f lie ls being executed and 
a storage svste• flle glven ln the ~ 
control flle cannot be located, the user 
wltl be querried as to •hether he Mishes 
to halt the processing of the _control 
f lie and see lf he can flx the proble• 
of the •lsslng storage system f lie, or 
whether he wishes to continue processing 
onto the next <flle-~roup>· or 
<volume-group> ln the control fife, if 
one exists or ter•lnate processing if no 
other <file-group> or <volume-group>s 
exist. The user •ii I resu•e processing 
after locating the fife by typing 
"start•. 

If a control f lie ls being executed and 
a specified tape flle ls not found. the 
user will be Querrled as to whether he 
"lshes to continue processing the 
control flle or whether ~e wishes to 
terminate processing. 
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If a tape volume specified in a control 
file cannot be located, the user wil I be 
quarried as to •hether he wishes to 
continue processing the control flte•s 
other <volu•e-group>s or whether he 
wishes to terminate processing. 

If a controt f ite ls belng executed. and 
a storage system file with the pat~ rame 
specified ln the control file already 
exists, the user wil I be querrled as to 
whether he wishes to over•rite the 
existing storage system flle or not. If 
he choses not to overMrite, he wlll be 
quarried as whether to terminate 
processing or continue on to the next 
<file-group> ln the control file. 
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Some tel state•ents are for use with one IO module only. 
BefoM ls a summary of tel <global-statement>s and t~e name of t~e 
IO module whlch supports the tct state•ent. 

Oensltyl <den>; 
oos; 
No_tabets; 
Storage• <structure>; 
Exp1rat1ona <date>; 
Hodel <11ode>; 
f or11at I < f or11>; 
Block• <blkten>; 
Record• <reclen>; 

taoe_ansl_ or taPe_lbm_ 
tape_l bm_ on I y 
tape_lbm_ only 

tape_ansl_ or taoe_lb11_ 
taoe_ansl_ or tape_ lbw._ 
tape_ansl_ or tape_lbnt_ 
taoe_ansl_ or tape_ lb•_ 
tat>e_ansl_ or tape_ lb•_ 
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Su•mary of tel <local•statement>s and the IO Module whlch 
supports the tel state•ent 

storage• <structure>; 
explratlonl <date>; 
model <mode>; 
f or11a t I <for•>; 
btockl <btklen>I 
recordl <reclen>; 

tape_ansl_ or tape_lbm_ 
tape_ansl_ or tape_lbw_ 
tape_ansl_ or tape_lb•_ 

tape_ansl_ or tape_lb•_ 
taoe_ansl_ or tape_lbm_ 

Additional ctocal-statement>s which have no global 
counterparts follow. Again, so•• <local-statet1tent>s are for use 
•1th speclf lc IO modules only. 

numbers <nu•ber>; 
replace; 
extend; 
modify; 

tape_ansi_ or tape_lbe_ 
tape_ansl_ or tape_lbm_ 

tape_ansl_ or tape_lba_ 
tape_ansl_ or tape_lb•_ 
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model ascll (default) I binary I ebcdlc 
block length• 18 ~A ~ 2048 bytes 
densltyl g = 800 (default) I 1600 
flle seauence nu•berl 1 ~ o ~ 9999 
record lengtn1 < c < 1044480 
formats .1 = fb I f I db I d I s I sb (default) I u 

tape_lb111_ 

model asc11 I ebcdlc (default> 
block lengthl 18 ~ A ~ 8192 bytes 
dens l t y t g = 8 O o I 16 O o C oe fa u t t) 
f lte sequence number• 1 ~ o ~ 9999 
record length& ~ c ~ 1044480 
formats 1 = fb I f I vb I v I vbs (default) I u 
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u 
f 
f b 

d 
db 
s 
sb 

v 
vb 
vs 
VbS 

Notes: 

Record length 
ln bytes 

c ls undef lned 
c = amr I 
c = amr t 

amrl+4 .s. c .! 20lt8 
attr I +4 .s c .s 2048 
amr I .! c 5 1044480 
amr t !. c. .! 1044480 

amr1+4 .! c .s 8188 
a•rl+lt .! c .s 8188 
amr I .s. c 5 1044480 
amr I !. c. .! 1044480 
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Block Length 
ln bytes 

= ar I .s. A .s 81CJ2 
.D = c. 
.12 must statlsfy 
modUi.c.t = 0 
.D = c 
ll ~ c. 
18 .s ll .s. 2048 
18 5R .s. 2048 

.12 = c. + 4 

.12~c+. .. 
20 .s ll .s. 8192 
20 .! ll < 8192 

nele11 

= J2 
= c 

= c 
= .c 
= c 
= 12 
= 12 

= r:: 
= 12 
= 12 
= 12 

nele• ls the number of bytes Involved ln a given 1/o transaction. 
1.e. a read or a write operation. nelem ls equal to either the 
block length or to the logical record length depending upon the 
given record foraat. The value of c ls dependent on the choice 
of record format. amrl ls the actual or maxl•um record length. 
In every case A must be an Integer ln range of t8 .s .12 .s 8192. 
For ANSI tapes. ln order to comply Mith the ANSI standard, .12 must 
be In the range of 18.S. J2 5 2048. For IBM tapes, the condition 
mod(.Q,4) = 0 must be satlsf led. The tel record statement should 
not be used for a u-rormat flle transfer. 
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