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Thls package for control led mounting of magnet le tapes was 
f.i.rst proposed .i.n MSB-69. This document descrlJes the 
implementation which is proposed for Installation. Some features 
of the orlglnal proposal have not been implemented in tnls first 
version; these possible enhancements wll I be dls::usse:J ln a 
separate memorandum. 

The design of th .i.s Tape 1'1ount Package is motivated primarily 
by security needi 1 

1) The system must v er if f that a user has acces:> to any tape 
he/ she tr les to mount. 

2) The system mu:>t ver.i.fy that e11 erf tape mounted li the one 
reQuested. 

3) The system must verify that the ~rite-perm.it har::hl are ls 
engaged when and only when a tape l i mounted for writing. 

We can force every tape mount to be executed oy ring! 
programs which wl JI perform the above 11erif ications by making 
certain entries ln the hardcore tape de11ica control modJle(tdcm> 
available only from ringl (through admin_gate_), by makl~g tdcm 
record in tape_data the validation le11el at the time the drlva ls 
a t t a c he d and by m ak l n g t d cm no t h on or ca I I i f r om r LP'\ gs :> f h l g he r 
number until the drive ls explicitly "pr~moted". 

A conseQuence is that, from the point of view of a user•s 
oevlce Interface Module <DIM>, moJnting a tape ls less 
comp I lcated. In the course of accompl isiin~ the above tasks, the 
Tape Mount Package performs some actions which are commoi to al I 
mounts, lnclucllng setting the densi tv at which the drl11e is to 
operate and notifying the operator that 3 t:ipe ls to be nounted. 
Also, the wakeup which indicates that tha tJpe reouested has oeen 
mounted goes only to the process for which the tape was mounted, 
not, as was the case pre11 l ous I y, to e11 ert process wai t l n;J for a 
drive. 

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

Multics ProJect internal working doc.Jmentation. Not to be 
reproduced or distributed outside the Mui t lcs ProJect. 
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l/ol ume Jescription Segments 

In order to mount a tape properly a'ld accuratelt ve .. ifv that 
it is the correct one, the tape mount packige must !lave at mount 
tirne certain information about the t3pe, suctl as :-ecording 
densitv, number of tracks of information, logical fOl"'matca.g. 
mul tics, ansi>, etc. This must oe inforltation that the system 
can tru.st; that is, it must be information that ca1 be :nodifled 
only bV the system, although the svstem may make modi fic3tlons in 
a control lea !l'fay at the user•s request. This ls accomplished by 
re~uiring that each tape oe l'egistet·ed and by pl3:J.ng the 
registration information in ring1 seg1ents, one per tape. These 
l/olume Oescriptlon Segments<VDS> (1> are managed bf r-J.ng1 
programs accessible through the gate; trm_ and tape_admln_. 
Pr iv i I e1e d and us er commands are provided. 

The llolume Jescription :>egments reside in a 'lier3r-chv of 
system directories below >system_control_1>tape. The dl .. ector-ies 
in this hierarchy are named in such a wav that the pathname f:>r a 
given llDS can be calculated fr-om the volume name. T'le volume 
name is exactly six characters in length. fhe calculation is as 
f o I Io 111s: 

declare 
vdspn 
vol id 

vdspn 

char(1o8), 
char ( b) ; 

t• Pathname of VOS •1 
1• rape na11e •1 

= ">svstem_control_1>t!pe>" II 
substr(volld,1,2> II">" II 
subs t r ( v 0 I 1 d' .3' z) I I •• >.. I I 
vol ld 11 00 .vds"; 

Th1Js, for example, the \IDS for hpe 070090 resides ata 
> sv st em_c on tro I _1>tape>07 > O O> O 7 00:} O. vd s 

The f.i.rst design of the \/OS envisioned default values for 
variables such that the bulk of \ILJS•s 1110\Jld be of zer~ length. 
This no longer ls feasible and a special fe~ture is included to 
reduce the number of segments of n:>n-zero len~th 'leeded to 
re1lster al I the tapes in the system. he oitcount in he branch 
of a \liJ;j is used to indicate whether to ..1se the VOS Itself or 
whether to use an archetypical l/iJS wnlcn serves to re:ord the 
attributes of several ident.i.cal 11as•s. The value in the :>.ltc:>unt 
ls zero lf the I/JS itself ls to oe used, an .lndex in a t:.ble of 
archetypes if 3n archetype J.s to be used. The unlhrmitv of 
backup tapes provides cl prime example of tha usefulness of such 
an archetype. 

(lj Prevlouslv called TRDS and 81/JS. 
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The use of an archetype VOS is trJnsparent to the u;er. 
Wh~n a tape ls registered lt ls automatically comp3red agC1inst 
en t r i es i n a t a b I e of a re he t y p es a n a o n ~ i s use d i f ::> o s s l :> 1 e • 
All references to the lndlvldual VOS are made throug1 a vus 
manager Yilhlch automatlcal ly locates the archetype. Wha"\ a tape 
registration ls modified the archety:>e ls copied, the ~OS 
changed, and a dl f ferent archetype used if oosslb le. 

ReJlstering a Tape 

Only a system adminlstratorCusuallf tne tape llbra-ian) can 
register or unregister a tape. l"le privlle~ed com11and 
tape_re1lster c:Jlls into rlng1 to create a VOS, to 1'4rite the 
r e J i s tr d t i on l n f o r ma t i on t her e i n, a n d t o set t he i n 1 ti a I t a p e 
access on the \IDS. The prlvl leged co11mand tape_u1register 
expunges a registration oy the straightfonnrd method of deleting 
th.:! VOS. 

A user who nas access to a tape can ex1m.ine its regL;tratlon 
using the command tape_reglstratJ.on_prlnt or Cthroug"l t-m > the 
rlng1 entries provided. fhe commano taoe_registrat.i:n_ch3nge 
a II ows the owner( see Access Contro I be I 01'4 > of a tapa t:> ch3nge 
much of its registration, under supervision. There ls, nol'le11er, 
certain administrative and privileged lnfJrmation in the VOS 
l'lhich the user is not allowed to modify. 

Descriptions of these commands a"\d axamples of tn~ ir .Jses 
may be found in the Appendix. 

Mountin~ Unregistered Tapes 

Provision has been made for mo..1nting an unregistered 
tape{one with no VOS>. When mounting sJch a tape tie T:i::ie '1:>unt 
Package allows the user to supply inforTiation whicl"l orjina!"'ily 
wo1Jld come fro,11 tne VOS. In doing so, h:>Yilever, tne fJpe ~ount 
Package relies on the human operator to locJte the c:>rre:t t3pe. 
This is clearly a weak polnt in the syste11, and an inst3 I lation 
can disable this feature by editing al include file and 
recompiling one program. <U 

A user lndi:::ates that a reqJest i~ for an unregister'ed tape 
and supplies the necessary oescrlpti::>n oy means of 3 spe:ial 
syntax. Rather than specifying Just a 1101 Jme ident lflar (tape 
name or slot number>, the .J:>er provides a volume descriotioi, a 
ch3ractar string which contains the volume ident.if ler as its 
f lr st e I e men t fo I I owed o y qua I lf i ers, separated by ::: omm3 s , "'ii ch 
describe the tape. Thls same syntax is .JSed by the registration 
commands and the aualifiers are I isted in the write.J::> in the 

(1) There is obvious room for improvement here. 
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Append .i. x. The de s c r 1 p t lo n de f au I t s when m o ,Jn t l n g are the same as 
when re·1istering a tape. For a registered tape, of :;.ourse, :>nly 
the vohJme identl f ier is necessa;""y since the description is t3ken 
from the VOS. 
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Two levels of informdtlon protection must be supplied for 
tape data: I oyica I protect ion Which def1ne5 which u5 ers may' use 
the data and how the data may be usea; anj physical protection, 
the need for which arise5 from tne detachable nature of t3pes and 
which insures that the physical r-eel bei1g Jsed ls i1deej the one 
to which the logical protection applies. 

Access Control 

Lo~ical protection for a tape and itc> Volume Oes:ription 
Se~ment is represented by olts in th.a extenaed a:cess control 
I is t for the I/ 0 S. Ac c es s i s man l p u I a t e d b y r 1 n g 1 pro gr an s , a I s o 
avalJable throu:;1h trm_ and tape_adml1_, and user comnands are 
provided which are similar to otner access control comma"lds. fhe 
extended access is checked before any ta;> e is mounted and before 
any modification to the \/JS or to its 4CL to ensure that the 
re~uested action is consistent with the Jser•s access. 

The initial access on a tape registerej to User. Pro) e ct: 

Re:1 ACL E.x ACL Ring Br Ace Nam a 
rw rwaco 1,1,1 User- • Pro J e: t • " 
rw nut I 1, 1 t1 +.Sy suaemo1."" 
nu I nul I 1, 1 t1 ••••• 

The meanings of the tape access modes: 

read(r) 
User may read the contents of the v:>I u11e. 

write(w) 
User may write anywhere on the volu1e. 

append(a) 
User may wrl te 
ls on the tape 

on the tape beyond he .and of any data w'1ich 
at mount time, but may not erase or :>verw-ite 

such previous 
supported in any 

con tr o I Cc) 
User may gi11 e to 
append access if 
cont ro I access. 

owner(o) 

data. <This mode af operation is not 
other way.) 

or remove from another user read, write, or 
User has it, but may not giva o:-- renove 

User- may glve or remove any acces;; e<cept owner. Jser may 
modify the r-egistrat ion of the tape. There may be :>1 I y one 
owner per tape and this access is set by tne privileged 
tape_register command at the time tie tape is re~iste-ed. 

(fnis is a1 accounting rather than a technical rest,...iction; 
accounting procedures cndrge tape rentoil to the ow.,er. If 
distribution of char~s anong use .. s Jr simply charging the 
first owner found can be handled, t'len multiple 01111')ers can 
be a I I owed.) 



6 The Tape Mount Pac~age 

\lerification of Mounted Tape 

Th~ loentitv of a tape may oe ver.lfie:j at mount ti.:ne ln one 
or both of t .. o ways. Hhen the tape is m::>unted the ooerat:>r types 
a command to the initializer to indicate that the tape is re3dy. 
One ar~ument to this command is a three•chiracter a.Jthe'\t icat ion 
coje fo<.Jnd on a sticker on the ree I. This code is an obs:ure 
function of the volume id anj may be cal::ulated by t"\e Ta:>e Mount 
Pac k a g e a n d ma t ch e d t o "'ha t t he op era t or t y pe s • 

Tl"le other way to verify a tape is to read its label 
record(s) and examine the information :ontalned tnerel'\. One 
means or the other must be used; bot'l m-3Y be used fo- gre:tter 
safety. 

Reading, Writing, and Examining Volume LaDels 

When a stanoard format<Multics, ANSI> tape is mou'\ted for 
reading, its label is reaJ and exa:nined. Whe'l mO.J'lted for 
writin3, the label is similarly examined unless 1t ls a new 
tape(re='lstereo as not vet laoeted). Whan mounted for wr-lti"lg, a 
volume label is not written unless the tape ls a Multics standard 
tape or is not yet labeled. 

Tl"le actual reading and verif icatio"l or writing of tne label 
ls performed ov an entry (OIM_laoeler_ l'l IJiagram 2>ln he orr•Ps 
Device Strategy Moc:tule(DSM>. This 11ust be code that c:tn ru"I in 
ring1 and which cannot be replaced Dy the user, but 'leed not be 
restricted to running in rlng1. llecause the Tape liount Package 
cannot verify who called it, the labeler is chosen according to 
the information in the VJ5. Thus, a t:ipe must :>e registered 
either dS confor11lng to an establ !shed arid iupported sta,dard, or 
as having no labe 1. In the I dtter case, n\l label verification 
can be performed and authentication ls reQuired. 

A labeler must have an entry for reading and verifying 
laoels <1na an entry for writing laoeli. The re3d !'ltry ls 
responsible for readin~ the laoel rec:>rd(s) and f:>r par-forming 
whatever computation ls necessary to ens.Jre that it is a va I ld 
I aoel of the standard format. The I abal er also ext" acts the 
volume rtame from the label an.j returns it t:> the caller. 

The write entry is responsiole for ~riting a c::>rre:t l3bel 
containing the volume name supplled by t'le caller. 

doth entries may have other responsibilities t::> the DSM 
itself and fulf 11 ling these responslol lities 11ay re~Jire 
communication with the DSM. This comm.Jnicatlon is acc:>mplished 
by use of the dimdatap argument<see Appe'ldi.1C). This is 3 poi"\ter 
to arbitrary dat3 as agreed upon oy the lab~ler and the JSM. The 
Mount Package do~s not presume to know aiythlng about this data 
or its format; the value of dlmdatap with which the Mount 
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Package ls cal led ls passed to the laoelar, 
from th~ labeler ls returned to the JSM. 

7 

the value retJrned 
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Mo1Jnt.i.ng magnetic tapes .i.s done il'l f.i.ve steps, two :>f w'lich 
ar~ performed by procedures operatln~ in tha administrati~e •Ing 
of the .user's process, ho of whic'l are perfor11ed :>'/ a tape 
system control f.Jnctlon operating in a Sfstam proces:;, and one of 
which is performed ov the human op er at or. 

1) Initiate ReQuestl veriff access, sat up dataoa:;as, 1et 
drive <user process) 

2> Not.i.fv Operator& ~rite mount messa~e <syste111 pr:>:ess> 

3) Mount: ;>ut reel 
(human o:>erator) 

on drive, pJsh appropriate buttons 

'+ l P r o c es s :l per a t or Re p I v a a u then tl c a t e , s tart a: : o un t i n g 
<system process> 

5J F.i.nal Verification& set densitf, check w .. ite·::>rotect, 
read/write label, promote drive <user proces:;) 

Th-a cooperation between the use .. •s process and the tape 
system control function is accompl is'led using interprocess 
communciatlon a"\d a common data oasa, the Tape CommJnication 
Se1ment. The ta;>e scf informs the operator by typing 11essa;,es; 
the operator ls provided l'4ith a command for resp:>ndi'lg to the 
tape sc f. 
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Tape Communic3tion Segment 

The Tape Communicdtlon .:icgment(TCS> c'Jnslsts of 3 header 
containing global information followed bf an arra-, of ta:>e status 
olocks(tsb> for individual mount requests. The header c:>"ltai"'s a 
lock; the process id of the tJpe system co!"ltrol 
function(lnitiallzer processl and the id of the interpro:ess 
event channel l'fhlch invokes the tape sv:>tem control f..Jnctlon; 
and lnf()rmatlon to keep tracK of the arr3y (}f individual mounts 
such a'i the n.Jmber of re~uests pendin~, the number of t3pes 
mounted, the numoer of elements ln the a-raf, and the hea::i of the 
f re e st ()r age I is t • 

The tape status block is assi.Jned ani filled lri by the 
user-process mo.Jnting procedures. It contains an integer ::oae 
indicating the state of the mount reiluest <requested, pending, 
mo..Jnted, promoted>, the user"s process id and the event ch3nnel 
over which the user is to be notified when the tape ls mo..inted, a 
description of tne tape and how to handle lt, and inf orm3t io"'I to 
alJ ln te 11 ing the operator what to do. 

The description of the tape is derlvej from that ii the llCS 
and/or from any information whicn the user may be allowed to 
specify when making the mount request. In this ve-sion the 
description ls taken entirely from the VJS ..Jnless an unre~lstered 
tape ls being mo.Jnted. In the lat t~r case the descri:>t ion ls 
taken from the qua Ii f iers supplied by tne Jser at mount t lme< see 
writeup of trm_$mount ln Appendi>d with the same defa..JI ts for 
unspecified att:-ibutes as apply when !"eglstering a tape. Jnce 
filled in, the tsb serves as the sole i"lternal des:ription for 
the duration of the mount. 

The index of the tso entry within the TCS identifies the 
re~uest in commuiicat.ion with the operat:>r lnd with the .J:>er uSH. 
This .injex ls returned to the uSr"I ov trm_imount and Tiust be 
suppl led on subseQul:!nt cal Is to trm_imount _cn2:k and 
trm_$dlsmount. Similarly, the index is included i"l t"le mount 
message written on the tape operati()ns con":>ole anj must be 
include1j in the operator•s typed response. 
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U:>er Process t=>ortion of the fape l'tount P3Ck:ige 

The attach entrv of a tape O.:>M ca I Ii trm_smount to initiate 
a mount reQuest where prevloustv it would have cal led 
hcs_itdcm_attach. This entry ac~uirei '3 orlve, >ets up 
communications with the tape svstem control function, iotlfies 
the tapd scf that a tape ls to be mountej, and returns to its 
caller. The DSM then oloclG or otherwise waits for an 
interprocess wakeup from the tape scf. The tape system control 
function informs the o:>erator of the mount reQuest and when the 
tape has been mounted, a wakeup ls sent to the user procass. 

When informed that the tape is reajy, the DSM mJ st ca I I 
trm_imount_check to verify that the correct t ap e " a s :> e e n 
mounted. Thi:> eitry will also chect< for a write rl ng and set 
densitv. 

Thd call to trm_~mount_check cannot oe omitted. 
is attached in ring! and continues to have J validation 
1 un t ii r in g 1 (:) r r i n g 0 > .. pr om ot e s" i t • t Jc m ~ i I I ~ o t 
cal I from a ring of number higher than tne validation 
the drive. 

T.ne dri\le 
level of 
'lonor any 
level of 

The event message associated with tne wakeup that the DIM 
receives from the tape system control function :ont3lns the 
character-string status kev that the operator types as part of 
the .. tape" commar-id. This response mav be o:>sitive("ok .. , '"redun .. > 
or negat.i.ve<""not:ape'", .. noarive"", .. shutdown""). These negati\le 
responses may oe used to give the usar .iome idea of ~hat went 
wrong. In one sense, the information in the event message is 
redundant and may oe ignored; ii the negative C3ies, if 
t rm_.£ mo Jn t _check 1 s c a I I e d an v w av , it w 1 I I d i s cove r f r om t he 
stdte indicator in the tsb thdt it cannot g;, on and ..ell I r-etJ"n a 
non-zero error co de. However, this error code wi 11 o ftei be I ess 
precise aoout what happened than the eveit 11essage. 

O L~ g ram 1 pr e sen t s a c om par i s on o f : o d a a O IM n e eds t o m o u n t 
a tape without and ..,lth the Tape Mou1t fJacka~e. MPM-tike 
writeups of the trm_ entries .Jre appended to the end of this 
memorandum. 

Tht:! DSM does not need to proviae the T1pe Mount Pac-<age ~ith 
a tse~. However, a tseg(or any other dJta> may be passed to the 
or~·s ldbeler module by means of the dimjat1p argumeit. 

The flags returned by tr111_$11ount .i.idicate what. he Mount 
Package oetleves about the tape. This fta1 word is des:-lbed by 
tape_reJ.i.stration_flags <see Append.i.JC) aid is a copy of the flag 
word in the tso. The information of g-eatest interest to a 011'1 
i s t hat c oncer n i rl g the I o g i c 3 I for mat o f t he t ape and t he st a t us 
of the label. ~ 
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iiountlng a Taoe Without and With the Mount Pa:kage 

S e t up SO U and ts e g 
Cr<! ate an event c hanne I 
Parse ",7track" from volume name, if pre;ent, 

and set tseg.drlve_number accordingly 
Attach a drive (hcs_$tdcm_attacN 
Rewind and unload tape 
Tel I tdcm to slglal al I :>peclal interrupts 
Set tse~.write_sw 

Write reassuring message to user 
Write mount message to operator 
Block 
Set density 
Check for drive in reddy state 
Check for flllr.i. te r Ing 
Read/Write label 

Olagr am 1. A 1 o Id Sty I e Mount Code in LIM 

Set up SOB and tseg 
Create an event chan~e I 
Check wnether Mount Packdge available 

(hcs_$tdcm_mount_bit_get) 
Ca I I trm_imount 
Write reassuring message to user 
Block 
Examine the event message 
Ca I t trm_ imount _check 

Diagram 1.lj: New ::ityle Mo..int Code in DIM 

11 
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The Tape System Control Function 

The tape system control fun:ti~n provides smooth 
communication 1'41th the hJman operator and with the a::ounting 
programs. It 3lso provides tor dismo,mtlng tapes left mounted 
du r l n g a c rash or a pr o c e s s t er mi n a t i o n • 

lhe various parts of the tape syste;n control functi:>n, I ike 
the otner system control functions in the Initializer process, 
are i.nvoKeCl directly or indirectly as event cal I procedu"es. One 
entry ls invoked directly upon receipt of a wakeup from a Jser 
process. The message-coordindtor/system_co1trol_ mechanism cal Is 
another in response to t11e "tape•• operator commanj. Other 
entries are cal led by accounting and Ans..,ering Service p-ogra:ns. 

Initializ<::1tion of the Tape System Control Function 

When the system is brought up, one oart of initializing the 
Answering Service is to set up the tape sy.>tem control fJnction. 
The responsiollity for- this setup is siarad by tape_opr_ and 
tape_master_. 

T he r l n g I+ en t r y t a pe _ o pr_ $ in .i t c r a a t es an event : a I I 
interprocess communication channel wnich wi I I .in11 oke 
tape_opr_stape_opr_ when it receives a ~3keup. 

Next tape_opr_$init cal Is into riigt (through tapa_admin_) 
to tape_master_.Un.it which initiates the TC5(or cre3tes one if 
necessary) and partially .initializes it. 

Upon return from tape_master_iiln.it, t3pe_opr_:iilnlt look5 in 
the TCS to see whether any tdpes "4ere left ;nounteo at tha time of 
the last shutdol'4n or crash. If so, it e1<plic.itly dismou1ts therr.. 

Finally, tape_opr_i.init calls iito ringl again Cto 
t a p e _mast er_$ i n .it 1> t o co mp I e t e t h e i " i t l a I i z a t i on. When t he T l S 
ls completely ln.itlallzed, tape_m-:iste-_t;in.itl cal Is, lnto the 
hardcore to inform tdcm that the Tape MoJnt Package is ra3dy for 
business. 

Informing Users of Mount Paci-< age Aval I aoi 1 ltv 

To al lo~ a DIM to aoort gracefully if cal lea at a time when 
tapes cannot be mounted, and to al lori ta:>e_ to d.istl'"\gu.iih a cold 
coot situation in which backup tapes must ba mounted wit'"lout the 
benefit of the Tape Mount Package, the entry hcs_~mount_blt_get 
.is provided. Tn.is entry t3kes a bit(!> argumel'lt r'lhich is 
returned with value .. O .. o if the Taoe Hount Packa;Ja is not 
available, "1••0 if it is. 
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,.... Operator• s lnteract .ion with the Tape Mou'lt ..Jackage 

Tha tape system control function write:> mount messages on an 
ItO stream attacned through mrd w .i th so.H·c~ name "tapa". The 
typical message is produced oy a call of tha form: 

cal I ioa_<"-5d <-a -f>a) driva -2d -d.-a "'a -- -a -a -a··, 
tcsx, reg_cnars, 
tsb. tape_ree I _id, 
tsb.dri ve_id, 
tsb. una me, t sb. upro J, 
tsb.ourcomment, 
tst>. act _chars, 
ring_c.iars, auth_moje); 

The typical message looks like this wh.an typed: 

1013 tape 4 ( 070090) drive 3 Jser.ProJect -- MOUNT no"ing auth 

The variables .in the above ca 11 to ioa are: 

1> tcsx is the index of the tsb for tie mount 
request • 

2) reg_chars .is .... or '"UNREGISTt.REO". 

3) tsb.tape_reel_ld ls the volume name. 

i+) ts o. Jr iv e_ id 

5 > t s b • un am e 

f> ) ts o • up r o J 

7) tst>.outcornment 

8 > tsb. act _chars 

9) ring_chars 

10) auth_mode 

is tne number of t'le drive O"l w'l .i ch the 
volume snoulc:J be or is llounted. 

is the user"s lo~in 'lame. 

is the user•s project. 

ls normally ..... In unu:>ual cJ.rc.Jmst3"lces it 
gives .information to th-a operato- su:h as ••1s 
not reaay·•, 00 not at Id i.Jt". 

tel Is whdt to do; e.g. 00 MOUNT", "OISHOU~T", 

"REMOUNT'", "RERt:AuY", '"RING t•EEJE.U", "REMOllE 
RING". 

is "ring .. or "noring•• 
write ring is wanteci. 

indicatln~ w-1 e the - a 

is "au th" or 
authent icat .ion 

""oa..1th'' indicating 
.is re~ u .ired. 

whet her 

Whenever any mount ra~uests are :>enjing a tiner ls set to 
repeat every five minutes dll pending re~udsts more tr'3n five 
minutes old. A repeated message has tha string••••• re:>eat •••" 
b e f or e t c s x • Thi s t i m er i s r e set when 3 I I r e Que s ts ha 11 e :> e e n 
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satisfied. 

The tape system control functlo~ joes not try to read a 
reply from the operator and therefore no sentinel appear; on the 
tape console a"\d the operator does not re;ponCI 11cit"'I the .. reply" 
coillmand. Rather, a new "tape" commdnd ii provided which invokes 
an entry .in the tape system control function. 

Th a us age fo r th l s c om m.J n d .i s : 

tape tcsx keyword aut"'lentication 

1 > tcsx 

2 > keyword 

11 ok 11 

.. redun ·• 

.. not ape .. 

.. nodrl ve"' 

.. shutdown" 

00repea t"' 

''kill .. 

"I is t•• 

3) authentication 

is the t':it> i"'ldex for th~ mount reQuest. 

is one of : 

means the tape has baen mounteo • 
means thd tape was al re idy mounted. 
means the tape could not be found • 
means the specified drl11e could 'lot :>e used. 
means the tape cdnnot be mounted be:ause of 
imminent system shut:iol'lln. 
asks the tape svstam control fun:t ion to 
repeat the re~uest t:sx. 
causes the mount reQ.Jest to be abo-teo and 
the dr.ivd unloaded aid released. 
(only if tcsx is omitted) produces a I ist of 
al I pending re~uests anj al I mou"'lted tapes. 

is the tnree cha-acter authentication code 
found on a stic~er on the ta~e reel. 
Authentication is meani•1gful only with the 
'"ok .. ana 00r"edun•• -<eywords, an:i ls optional 
for reQuests marKed '1 no1uth"'. 

A tcsx whicn refers to a re~uest which is not pandl'l:J or an 
unrecognized key-word wil I result J.n an arr·:>r message on the tape 
operations console • .lf the typed authentlc1tion does not match 
the calculated value, the operator is as-<ed to try a:1ain. 
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lHagrams 2, 3, and I.+ i I lustrate "spatially" and te:nporal ly 
the path of a successful mount request. Suoporting registration 
procedures are not s~own. 

how various ele:nents lnvolvad i"l a :11ount Diagram 2 shows 
request are related and 
processes and th-ee rlngs. 

the cooperation necessarv anong two 

Diagram 3 snows the relationship:; 11 time of the events ln a 
successful mount reQuest. This se~.Jence ca"I be broken 
conveniently into four sections corresoortding to the f::>Jr main 
entries in the Tape Mount Package. 

A> The mount entry in the user-process mounting routines is 
responslote for setting up tie reQuest, ac~ .. Jiring a 
drive, a1d notifying the tape syste;n control fun::tion. 

B} The entry tape_opr _it:tpe_opr _ in th:! tape svs tern contro I 
function writes a mount message to the operate-. (fhls 
entry also handles dismount reQuest.>.> 

C> The entry tape_opr_$reply deals witl"l the o::>erator's 
response. 

0) The entry 11ount_check in the 1.1.ier-process :nounting 
routines verifies tne tape and lf ;atisfled proTiotes the 
dr l ve. 

D i a g ram I.+ ou t I i n e s t he s e Que n c e o f e v en t s in a t ape j i sm o u n t 
re~uest. This is simi tar to tl'le mou1t ir1g seQue1ce, out no 
response ls expected from the operator and tha ta:>e system 
control function sends n::> ~aKeup to the .Jser. The tape system 
control function, rather than the user-p-oc;.?ss routi1es, -eleases 
the tape drive. 



User. Project. a. 

DIM 

o.llach 

lni~',o.hfer. S~s Do.e*on. l 

~co.11~ 
~~ wo..k.evp ~ 

delac.h .... ~+ + .~ ....... -...---'------_::;;:;i 
+ ... 

filNcj.J~z. __ -J+ :_':"- .. 
~lNGi - - ----t ---

Mo~snt 
-------...:.i~.+· ++ 

moo~-t -cke.c. k ! ... 
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User.ProJ ect 

DIM 

set up SOB, etc. 

cal I hes 
l t dcm_mo un t _o it_ get 

ca I I trm _imoun t 

olock 

rl 

tape_mount_imount 

set validation 
level= 1 

initlatt! TC5 

parse description 

i n it 1 a t e V OS 

set up tsb entry 
in TCS lentry ) 
(tsb.state = U 

make tse .J 

check access 

a t tac h d r 1 ve 

set act i on l '1 d l -
cat ors in tso F.. 
in event message 

send w aK eup to 
tape scf 

set return args 
dr i 11 enu110 er 
writ esw 
tc sx 
f I ags 

reset Vdlldation 
I eve I 

return; 

In it i a I iz er. :i 'Is Jae mo n 
r4 

C_jl I los $read 
==> bloc~ 

R.mdom logins ii 
I .)gout s,ac: ount l n :J 
u~dates,operation 

m?ssage coordl1-
dtlon, etc., al I 
event cal I driven 

1~Jndom opera to
e ·Jmmands 

t ipe_opr _ < ev ei t 
ca I I) 

Diagram 3.A: Sequence of Events ln a 11ount Re·~uest -- 11ou'"lt 
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Settln:J up a Mount Re'-luest 

The first task that the user·pr:>cec;s mounti"lg p-ocedures 
need to perform ls to initiate the lCS. This ls <Jone onlv once 
per process. Next it needs to i"litiate the VOS for the 11olume to 
be mountea. To tnis end the description string is pa"'sed. As 
described above, if the ~ualiflers indic3te that the v:>lume is 
unregistered, .that fact i:» recorded a"ld no VOS is sou;,ht. Any 
error in initiating tiese oata bases or in calculating the VOS 
pathname causes the mount to oe aborted. Unrecognized Q.Jalifiers 
are ignored. 

Al location of the tsb ls straightforl4ard. If the-e ar-e r>o 
l:>locks on the free storage list, the number of blocks in the 
taole is incre11ented and the last ::>ne used. During this 
allocation the T::;s is lockej since t'le tape system control 
function might simultaneously want to free 1 tsb. 

The attachnent mode("r'" or "w'") 1:; compared a~3lnst the 
access string obtained when finding the \IDS and lf t"le .Jser has 
appropriate access the ring switch in tlie tsb is set accordingly. 
There is no access informdtion for an unregistered ta:H! so the 
user ls assumed to have ful I access to it. This ls another 
r ea son to d i s c o I.I' age use o f u n reg i s t er e d t ape s • 

The Mount Package ac~>Jires a dri11e in the sa11e w3y that a 
DI~ ac~uired one previously, except that th~ cal I ;,oes through 
admin_gdte_ ratfler than through hes_. The tseg used is a 
temporary rlngl segment created f~r the dJration of the nount. 

The event me~sage associated with t~e wakeup sent to the 
tape system control function contains the iridex of t"le ti:> and an 
action code. Possible action> are mount and dismount. 

Having successful Iv Sl!nt 3 wake.Jp, trm_imount sets its 
return -:Jrguments, resets the validation lev~I, and retur"ls to its 
caller. 



User.Project 
rl+ r1 

wakeup 

set ar:1S 

return; 

block 

Inltiallzer.SysCaemoi 
r4 r1 

Random logins, etc. 

t ape_opr _ <event 
call) 

v e r i f v m es sa g e 

~ x tract ac t1 on 
indicator 

ca 11 tape_ad;n in_ 
:i>mount_pending 

ll'lrite message to 
op er at or 

set ti mer 

return; 

k.andom logins, etc. 

tape_ma ste- _ 
imo..1nt_~2nding 

check tsb.state 

set ts b. st at e = 3 

l ncremei t 
tcs. n_p~rtdi:i~ 

return; 

Diagram 3.d: Events in a i"lount Re_.uest -- operato~ me:;:;age 
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Receipt of Mount Request by the Tape 5y:item Control =unction 

when cal led by tl"le walt coordlndtor, tipe_opr_ f lrst checks 
to se~ whether the wakeup came from a .Jser or the repe3t timer. 
If the timer, lt repeats al I pending mo.Jnt reauests more than 
fl11e minutes old and returns. 

After extracting from tne event mesiag~ the actl on indicator 
and the index of the tso contalnlng the reauest, tape_opr_ 
verifies the autnentlcltv of the wakeu:> oy means of several 
t es t s • The w a-c: e up mus t ha v e or l g l n ah d in r l n 91 , the s ender • s 
process ld must match the process id in the tsb, that process 
must exist, and the state indicator in the tsb m.Jst :>e set to 
requested or pending. 

fhe tsb ls updated by a cal I into rlng1 to reflect the 
receipt of the reQuest. Then, as 1jesc-ibed above, a message ls 
written to the o:>erator and a timer set to ensure ·that the 
re~uest is not forgotten. 



User.Pro)ect 
r4 r1 

olocked 

Inltlallze~.stsOaemon 

r4 rt 

Random lo\,lins, etc. 

Operator command& 
tape ok AUT 
invokes 

t ape_opr _irep I y 

en eek index 

check authenticatlon 

account l ng 

ca I I tape_adml n_ 
~ t ape _mounted 

send wakeup to user 

return; 

Ho re I o g ln s, etc. 

tap ~_master_ 
it ape_m:> un te d 

check tso.sh te 

iet tsb.stata = + 

decrement tci .n_penaing 
Increment tci .n_nounted 

re t .Jrn; 

Jlagram .:s.ca C:vent:i ln a Mount Re~.Jes.t -- Operator Response 
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Processing the Operator•s Response 

Upon receiving a positive reply f-om the operator the tape 
system control fJnction verifies the tape b'f matchin~ tie typed 
authentication code with that previously calculated and :>laced in 
the tso. If authentication is not re~uired for tne particular 
tape, this may be done .inyway if the operator typed the 
authentication c:>de, or:- may oe sldpped. 

Next, acco.Jntlng routines are cal I ed to start cha"ges for 
the mount and the tsb is updated to reflect the tape•s naw state. 

Upon receipt of a negative ~eyword the tape set t,1.--ns off 
any accounting tnat may be running, dism:>unts the ta:>e, 3'"1d trees 
the tsb. 

F i n a I I y , an . i n t er p r o c e s s w a k e u p i s .i en t t o t n e Ui e r • T he 
evant m~ssage fo!"' this wakeup :ontalns tne keyword from the 
.. tape .. command I ine. The .. Ki 11'" keyword d~es not cause a wakeup 
to be sent to the user. 



rt+ 

blocked 

User.? roJ ec t 
rl 

cal I trm_ tape_mount _ 
$mount_check imount_check 

• 
• 
• 
• 
• 

return; 

set va I .i da ti on 
level = 1 

verify tcs_lndex, etc. 

check tsb.::>tate 

reset drive statu~ 

I ook for tape at 
load po.int 

set aensity 

I ook for write r .in ·1 

reaa/wrlte vol laoel 

promote drive 

set ts b. state = ~ 
reset validation level 

re tum; 

In .i ti a I i z er. S y s 03 :! m on 
r4 r1 

se1d .1akaup to user 

More logins, etc. 

Olagram 3.u: t:vents in a Mount '{eq.Jest -- mount ch~ck 
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Final v~rificdtion ana Promotion of Mounted Tape 

Upon receiving a wakeup from tie tape system control 
function, and oefore attempting to manipulate the tape, the 
user•s JSM must call trm_~mount_check for final veri flcatlon of 
tha tape • .,rimarily this consists of reading tha laoel or of 
readin~ and then writ.lng the label on the t-ipe. But before doing 
so mount_check takes some precautions. 

First mount_check verifies that tht! supplied tcs injex is a 
val id one, that the design:Jted tsb oelong5 to the same process, 
an a t h d t the t ape is m o un t e d and a w ct i t i 1 g f 1 n a I ap pr 011 a I • An 
error here i.i not immediate! y fatal; n:> more proce·ssin;a ls done 
anj an error code is returneJ to the caller. Some of tr'\ese are 
errors from which the USM cannot recover anj the CSM sho..ild aoort 
the mount oy cat ling trm_tdismount if the attach switch is on. 
Others occur on ::>remature cal Is; 1.e. cal I> made before the tape 
scf has notified the user that the tape is ready. 

Next the status of the jrive .i.s exa11in!d. If t"e Jrive is 
not in the ready state a new nakeu::> 1:; sant to the taoe svstem 
control function to cause the operator t:> r~mount the ta:>e. fhe 
action 3nd message variables in the tsb :1re updated to iiform the 
operator of what is happeninJ. An erro:' c:>de is returnej to the 
D S :-1 t o in di ca t e t hat i t sh o u I j b I o ck a g a i n to aw a it : or rec t i o" o f 
the proolem. lf tne tape is not at the loaj point it is ..inloaded 
and similarly remounted. 

When the ta::>e is properly mounted a'ld oositioned, he drive 
is set to operate at the recording der1sity indicata:j in tne 
re01istrat ion. A" error here causes the "Aount to be abort ad. 

If the tdpe 
present in the 
Upon fa i. I ure of 
descrioed above. 

is mounted for ,.r.i.ting, a write ring 11ust be 
reel; for reading the r'inJ must not be oresent. 
e i t n er c on d i t l o n t he t ap e i s - em 0..1 1 t ed as 

Un c e t h e t a p e i s r e a J f to go , I a:> e I v er i fl c at l on p r oc e e as 
apace. Most errors cause the mo..int to a::>ort. Ho~eve:', when 
reddin9 some errors cause the tape to :>e remounted. Tnis is in 
cases where th'=! drive appears to need operator at tent ion ::>r where 
the wrong tape may have been mounted and th<~ remount snould be 
the correct one. 

A f t e r w r i t i n g a I do e I o, u not f e t I ab e I e d t a p e, tt1 e 
reJistr:ition is ..Jpdated to reflect the pres~nce of tie l:Del. 

The tape is turned over to the use- ov a cal I into the 
hardcore to promote the drive. This retise:> the validation level 
to the validation level of tne cal ling Dil'I. The state indic3tor 
in the tsb is cnanged once again to t3ke note of the oromot ion """" 
and mount_c.heck returns to tne caller. The DIM is now free to go 
a b o u t i ts b us i n es s • 



UIM 

cal I trm_ 
idi smount 

• 
• 
• 
• 
• 

return; 

U s er • Pro J e c t 
r1 

t ape_m ount _ 
$dismount 

verify tcs_index 

check tsb.state 

set action indi-
c a t ors i n t s o &. 
in event message 

send wakeup to 
tape scf 

reset validation 
le ve I 

return; 

Lnitiallzer.5ysu3~mo1 

r~ rl 

Ra1dorn I ogins, etc 

t3pe_opr _ 

v er l f y ;n es i 3 g ~ 

extract action 
indicator 

write mess-3ge to 
uµerdt:lr 

finish acc~unting 

cal I tape_admin_ 
itape_dismounted 

ret..Jrn; 

More I o >1 i n;; , ~ t c 

tape_11aster _ 
H ape_d i. smouf" t ~d 

check t;;b.state 

r e I ease d r i v e 

de::: re me..., t 
t cs • n _ p end l "' g or 
t CS • 1 _ m OU') t e d 

free tiJ 

return; 

[Jla,;Jran 1+: S e ~ u e nc e o f E v ~ ..., t s i n a T a p e J i s m OJ n t 
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li.a.Jl~Z Volume Jes::ription Segment 

A \/olume l.Je:;criptlon ~eJ.nent (liiJSl is malntain~d f:>r each 
reJiSL?red mJ<;;netic tape (se~ wrlteu:> of tape ___ reJist~r in the 
SP~). rt contains inforindti:)n wucn L; .Jsej in mounting the tape 
(s-ae trm_i>mount ln the SWv). 

A s,Jecidl mechanism is .J..>eo to redu::e the nurnbe~ of :;egments 
of non-zero length needej to re.:::1i::;ter all the tapes in the 
system. ihe b.i.tcount in thi:! oranch of 3 I/JS ls used to inol::ate 
whether to use the VDS itself or whether to use an arcietypical 
VOS which serves to record the attrib.Jtes of several identical 
VOS"s. The 11alue in the bltcount ls zer:> l f the VO:> ltsal f is to 
oe used, an lndeJ< in a table of archetyoas if an archety:>e is to 
be used. Tl"le archetype I/JS has the :>ame str.Jctu~e as an 
individua I VO.:i. 

Al I references to an lndlvidual VOS should be 11ade through 
vds_man-3ger_ wnlch automatlcal ly lo::ates the archetype if 
necessary. This is especially important when moalfting a vos; 
vds_man . .iger_ ls careful to copy tne drchetype into tne i'"ldlvldual 
before making changes. 

These admhlstratlve-ring seSJment:; reside in a special 
system librarv. The entry name of a ·vJ!> mu·it end in ".vj:a ... 

declare 
1 vds dli~ned based (vdsp), 

2 f I a gs I i ka ta:> e _reg l strati on_ f I a gi , 

2 version 
2 :iize_vds 
2 .>tart _none onst _data 
2 retention_ date 
2 re ad_error _count 
2 vi1rlte_error_count 
2 1e ns l t v 
2 int_ld 
2 accessibH ity_indicator 

Volume uescrlpt ion Segment 

11 vds 

2) f la;s 

fl x ed bin, 
fl x ed bl n, 
fixed bin, 
f l x ed bl n ( 71 ) , 
fl x dd bin, 
f i X':!d bin t 
fl xed bin, 
:har(8), 
::har <1>; 

ls the structure of 
Oescrlptloi Segment. 

a Vo I ume 

c on t a i n m o > t o f t h e d e:; c r i :> t i on o f 
t he t a p e • Se e 
tape_re9i:>tration_f lag:; below. 
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3) verslon 

4> s lze_ vds 
5> start_nonconst_data 
b) retentlon_date 
7) read_error_count 
8 > write _error _count 
9) density 

10> lnt_id 

11> access lb I I itr_indicator 

MPM SYSTE.M P~OGRAMM£R5• SJPPLC::MEt-.T 

is included i'.1 case this :;tructure 
must oe c"lan,Jed witho..it destrovlng 
all ola IJD5. 
is not usej. 
is not usej. 
ls not used. 
is not usej. 
is not used. 
ls the recording den:;ltv if 
v ds. f I d g s. "lo t _h i g h_ de ni l t v = "1 .. b • 
0 = 20ilOpi, 1 = 556bpi, 2 = BJOopi, 
J: 1600bpl. 
is the int:!rn31 volume nama in tt"le 
t ao e I a o e I l f i t i s a i f f e- e n t f r o m 
the slot nJmber. 
ls not usej. 

Note& Several varlaoles have oeen lncluaed in this decla-atlon in 
a n t l c i p cJ t l on o f f u t u r e en ha nc em en t s • 

The dee I arat ion 
Volume uescriµtion 
Segment < TCS>. This 
the registration 

oelow ls •. for the f laJ word in :>:>th the 
Segment (llU:i) and t.,e Tape Comm.J.,lcatlon 
declaration may also o~ usea to -eference 
flags argument returned from tr-n_imoJnt_ 

Ctape_mount_~mou"lt). .. 
declare 
1 tape_registration_f lags based, 

2 not_multics_standard 
2 ans_label 
2 os_label 
2 dos_I abe I 
2 pad_label 
2 no_ la be I 
2 not_vet_labeled 
2 no_av r 
2 no_ aJ t hen t i ca t e 
2 tape_mar-< 
2 has_r e tent i on_aat e 
2 has_acces.,s_lndicator 
2 l n t _l d_ d l f f 
2 unre~ 
2 Pdd_m cunt act 
2 seven_ track 
2 not_hlgh_densitv 
2 small_reel 
2 paa_physlcat 
2 free 
2 user_owned 
2 user_charged 
2 pad_a dmln 

:> l t ( 1 > una , 
:> l t < 1 > una , 
:> l t < 1> una , 
:> l t ( 1 > un a , 
:>ltC5> una, 
:> l t < 1 > una , 
:> l t ( 1 > un a , 
:> i t < 1 > una , 
:> l t < 1 > un a , 
:> l t ( 1 > una , 
:> i t ( 1 ) un a , 
:> l t ( 1) una , 
;> l t < 1 ) un a , 
::> l t C 1 > un a , 
:> i t C 3) una , 
:>lt(1) una, 
:> i t ( 1 ) una , 
:> i t < 1) una , 
::> 1 t < 3 > una , 
:> l t ( 1 > un a , 
:> l t ( 1 > una , 
:>1t(1) una, 
:>l t (b) una ; 
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Tape ReJistration Flags 

U tape_registra t ion_ flags 

2> not_mul tlcs_s tandard 

3) ans_tabel 

4> os label 

5) dos label 

6) pad_I abe I 
n no lacel 

8) not_yet_ldbel ed 

9> n 0_~11 r 

10) no_authentic3te 

11) tap~_mark 

1 2 > has _r e t en t i O"l _ d at e 
13) has_access_h dicator 
1 4 > 1 n t _i d_ di f f 

15> unrag 

16) pa,j_m ountact 
17> sevan track 
18) not_high_jensity 

19> small reel 
20) paj_physlcal 
21> fr~e 

22) user_owned 

23) user_charged 

Zit> pad_a dm in 

P3ge 3 

is t he :it r u ct ur e :> f t he 
regs i tra t i:>n f I ag word. 
is "1"o if the tape is not written 
i n t he m u I t i c > s tan Cl a rd f O'.'" m a t. 
i s •• 1" o i f t ha t ape is w r i t ten in 
the AN::Jl t3pe format. 
is '"1"o .if the tape ls written in 
the IdM OS taoe format. 
1 s 11 1 .. b i f t h e t ape i s w r 1 t t en 
the It:31'1 005 t1pe format. 
is unused. 

ln 

is '"1 .. b i f t he t ape is w r i t ten l n 
an .Jnsuppor-tej format. 
is "1"o fo:"" a new tape or one whose 
volume la:>el should be ""ewritten 
when the ta.:le is :nounted for 
writ in,J. 
is '"1'"::> if 
check lng 
bypassed. 

the ordinarf label 
mechanism sho.Jld be 

is '"1 "o if the oper3 tor is not 
re~.J ired to type a.J the1 t lcat ion 
characters wnen respondh;J to a 
mou"l t rectues t. 
1 s unused. · 
ls unused. 
ls unused. 
ls "1••0 fo"" a tape whose lnternal 
volume n3me in the f3bel ls 
differe"t fro-n the slot nu-noer. 
ls '"l"o for an unregl:;tera::S tape. 
This is meanl!l.gless in vds.f lags. 
ls unused. 
is '"l"o fo,"" a seven_tr3ck t:~pe. 

is '"1 "o f o:' a tape w 1 t h I" e cording 
d er\ s i t t o t "\ e r t ha n 16 G Q b p i. 
ls unused. 
is unused. 
l s '" 1 .. o f o... a t ape l 'l a g en e r l c 
pool if the tape may be as:;igned. 
is "'l'"b if the physical volume 
betongs t:> tne user ra the"' thari to 
the installation. 
is '"1"o if the user rather than the 
s y:; t em i s - e soon s i b I e f or the s I ct 
r e"l t a I c o st s • 
is unused. 
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flailUl I t cs 

The Tape Comm1.11lcation Se;ment(tc::;) is dn administrative-ring 
se.;Jment which is usea for comm.Jnication :>etwl!:!n the 
administrative-ring tape mountlng pro~ra:ns. in a user•; pro:ess 
and the tape system control function. A'1 ei1try ls 3 I lo:::ated in 
this Lti:>le .,henever a tap<a mount is r,~~uested. lhe entry is 
freed wnen the tape is dismounted. 

dcl 1 tcs based ( tcsp) aligned, 
2 nen ts fixed b 1 n, 
2 mount_proc blt <36), 
2 mount_chan f lxed bin (( 1), 

2 n_mounted fixed bin, 
2 n_pendlng fixed bin, 
2 t re e p f ix ed b i ~ , 
2 I oc k b i t < 3 6} , 
2 pad (24) fixed bin, 
2 array (100), 

3 f i I I < 123 ) f 1 x e d bi n; 

Tape Communication Segment 

1) tcs 

2) nents 

3) mount _proc 

4) mount _chan 

5) n_mounted 
o> n_pending 

7) freep 

8) I ock 

9) pad 
1 Q) array 

ls the structure of th,:! Tape C:omm.rnlcatlon 
Segment. 
ls the size of the tiJbla. It ls initially 0 
an d i s inc re 11 e n t e d on I y when the f re<? s to,.. a g e 
list ls exha.Jsted. 
ls the process id of the tape system control 
function. 
ls the event channel over whlch the tap.:! 
system control fun:::ti.:>n is nDtifled of a 
mount or dismount re~ue3t, 
ls the current numbe~ of reels mauntal. 
ls the current numbe .. of reels waltli~ to be 
mounted. 
is the Index of the f.lr~t block on tne free 
storage I lst. 
ls a lock used durln~ allocation and freeing 
of tape status blockio 
ls unused. 
1 s t he array o f t a pa status b I:> : k s as 
descr lb ed below. 
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d c I 1 t so based ( t s b p) a I l g ne ,j , 
2 state f lxed bi"l, 
2 pro c id b i t C 36 > , 

2 e11c hn fixed bin <7U, 
2 uname char (24), 
2 upro] char C12>, 
2 tape_reel_id C"lar <16), 
2 drive_id fixed oin, 
2 cnannel_id fixed bin, 
2 d ~v x f 1 x e d b in , 
2 authentication char (4), 
2 s .. dtches, 

3 attsw t.it (1) unal, 
J comment :>it (1) unal, 
3 r in g o i t C 1 > u na I, 
3 a u t hr e q ::> l t < 1 ) u na I , 
3 paa ::>!tC32) unal, 

2 time_re~uested fixed bin (71>, 
2 time_mounteo fixed bin <71), 
2 time_dlsmo.Jnt fixed oln (71), 
2 flags li.ke tape_registrati::>n_flags, 
2 d~nslty f ixeJ bin, 
2 v ds D pt r, 
2 tsegp ptr, 
2 mode :::har(8>, 
2 lnt_ld char(8), 
2 act_chars char(12>, 
2 ourcomment charC12), 
2 user _comment char( 120), 
2 qualifiers char(64), 
2 t~pe_laDel char<8C>, 
2 pad(17l fixed bin, 
2 cnain fixed bin; 

Tape Status Block 

1> tsb is tne structure of the information 1:ePt for 
e a c h i n di v i du a I mo u n t r ~ Q u est • 

ZJ state 

3) proci d 

4) evchn 

5) uname 

6> uprol 

1:eeps track of the progress of tie mount 
request: U = ts:> is free, 1 ; mount 
requested, 2 is not usej, 3 ::: mount pending, 
~ = mounted, 5 ~ pronoted. 
ls the identifier of the process ra~uesting 

the tape. 
ls the avent cha,neJ over whl:h the 
requesting process is to be not if led ~hen the 
tape hdS oee~ mou~ted. 

is the lo~ln name of th~ user re~uestlng the 
tape. 
i s the pr o l ec t n am e :> f 
the tape. 

the user raQuestl.ng 
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7) tape_reel_id 
8) drive_id 

q) channe l_id 
10) devx 

11) authentication 

12) switches 
13) attsw 

14) comment 

15) rln~ 

1o> authr ea 

17) pad 

18) t ime_reQueste d 
19) tlme_mounted 
2 0) t ime_dismount 

21) f I a JS 

22) density 

2 3) vdsp 

24) tse~p 

25) mode 

2o> lnt i d 

27) act _chars 

28) ourco mment 

29> user_comment 

Pa;i e 3 

is the volume name of tne ree1eusted tape. 
identifies the drive on which the ta;>e is Cto 
be) mountad. 
is unused. 
is unused. 

ls the a\Jthentlcatlo1 code cal:ulatea from 
the volume id whic1 l:i to be m3tchaj to the 
authentication code that the operato~ types. 
l n d i c a t e how t o ha n o t e t n 1 s m ou n t or j r iv a • 
ls "1"b if a drive h3s oeen assi;Jned for this 
reQuest, 11 0"0 otherwise. 
ls "1 .. b lf a JSer comm 1~nt ls ~upplied for 
lnclus.ion in the 11ount messa;Je, ''O''b 
o therw is"'. 
is "1''b if the tape ls to be mou1ted for 
wrltlng(ring needed), ".J"b for readi1;J. 
ls .. 1"b if the operator ls reGuired to tyi,..e 
authentlcdtlon chara:::ters for thls t:De. 
ls unused. 

is unused. 
ls unused. 
is unuse 1. 

describe the re-.1uested tape. See thi! writeup 
of the Volume OescrlJtlan Segment (llD:l>. 

ls tne recor:Hn1 aeislt,• lf 
tsb.flag:..not_hlgh_density = .. 1 .. :>. 0 = 
2U0bpl, 1 = 5S6opi, 2 = 800bpi, 3 = lo.JGt>pl. 
points to the l/olume Oe.icription Seg11ent for 
the requested tape. 
polnts to the intern:tl Cring!> tseg .Jsed by 
the user-process mou,tlng routines 1, deal lng 
with tdcm. 
is the attachment mode iS speclfled bY the 
user. I t ma y o e " r ·• f or re a d o~ .. w" f or 
write. 
ls the internal volu11e name ln tne t3pe label 
if it ls different from the slot numJer. 
ls used in messages to the ope""ator to 
specl fy what action ls neeaed. 
ls used in messages to the operator. It ls 
norma 11 y .... but 11 unusua I c irc.Jmsta1ces 
supplies additional information to the 
operator. 
is a comment suppl led by the user to ::1 ici the 
operator. Trlls co11ment is c.Jrre1t ly not 
o r l n t e d , e v en if s up;:> I l ~ d • 
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30) QUdliflers 

31) tape_label 
3 2) pad 
33) chain 

MPr1 SYSTE:.M ?{QGRAMMERS" SJPPLEMENT 

ls a copy of the -1Ual if ier 
tape description ar~umdnt 
DIM to trm_i:nount. 
is unusej. 
ls unusej. 

strl'lg from the 
passej by the Jser 

ls the index 
tsb entry 

of the '"\ext free tsb ~hen the 
ls free and on the free storage 

I is t. 
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Tape Qualifiers 
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A:> pend l x 3 

Tape Qualifiers 

The calling seQuences to the tape regl:>tration commands and 
to trm_$mount contain a character strirq description :ir·~uTient 

with a special internal synt.Jx. The flrit >ix character> must be 
the volume name of the volume to oe regi>tered or mo.Jnte:i. This 
volume name may be followed optionally bf a comma and Qua I ifiers, 
separated by comTias, which d~scrioe the tapd. Some examolesz 

•• 0 7 CJ ll 9 IJ , m I , d= 6 0 0 , I t r 3 c K •• 
11 CA T073,asl ,unregistered,c=MarKed fr on Waltham, a=800" 

Tne following is a list of these Qualifiers and their 
meanin~s. Note that a Qua I if ier ending in .. _.. ls ext:!"'lded to 
include a value, as in '"d=800 .. h the examples above. 

Qua I l f ier 

11 ml .. 

'"as I 11 

.. Oi 111 

.. dos I'" 

11 n I•• 

.. nv 1 •• 

' 1 b Ip" 

"7track" 
.. 9t rack'" 
'"den='" 

"density=" 

"d= .. 

.. retention='" 

Meaning 

Mu I tics Ldbel' The tape ls written in the 
Multics tape format. 
Ansl L.abdlJ The tape J._; written in tl'le A.'4SI 
tape f o rrn at • 
OS Label: The tape is 'rirltten ii thi! I8M OS 
t ape f o rrn a t • 
DOS Label z The tape is written in the IBM 
il O S t ape f o rm a t • 
No Label: The tape is ...iritten in a format 
which ls not :;upported by the system • 
Not Yet Label edZ ~ew tape a~ o"'le whose 
volume laoel should Je rewritten whei mou"\ted 
f o r w r i t in g. When s ;JC h a I a be I h as :> e en 
written, the reglst--ation wil I oe cha"ged 
au t om a t i c 3 I I y t o re f I e ct t he pre sen:: e of t he 
I abe I • 
Bypass Lcwel Processin-]I No aut:>mati:: 
reco~nitlon ihould bi! attempted; l.:!. 
t h e I ab e I • < r h is f e :i t u re cu rr e "'l t I y 
1 mp lemented.) 
Seven track tape • 
Nine trac1< tape. 

vo I ume 
lg"\ ore 

ls not 

Recordin1 Oen:;itya The value f:> I lorilng the 
11 =11 should oe "O", ·•1 11 , "2'", or "3" with 
meanings: 110 11 = 200:>pi, 11 1 .. = S:>oop.i, .. 2 .. = 
8000pi, .. J .. = 1oOUOpl. 
~ e c or d l n g 0 ens i t y : T h e v a I u e f o I I Ori l n g t he 
.. = .. should be 11 2llQ .. , "5>6", 11 80u'•, o" 11 1000". 
~ecording Densltya Abbreviati:>" for 
"density=··. 
Retention Uatea T"e tape should not be 
mounted for writln;J until after the time 
indicated by the value followi"'lg the 11 =··. 
<This fedture currently ls not implenented.) 
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"rj=" 

••unreglst ered" 

. '"c='" 

"la be I=" 

Appendix 31 QJa llflers 

Re tent lon Oatel 
"re tent ion='"• 
Jnreglstered Tapes 
T h 1 s Qu a I 1 f i er 
mounting a tape. 

li 

Abbrevlatio'l 

Tha tape ias 
meaningful 

no 
01 IV 

for 

VOS. 
when 

Comment: The value following the .. _,. is 
included in the 11ou'\t message written to the 
operator. Tnls ~uallflar ls mea'lingfJI only 
when ~ounting a tape. (This feature 
current If is not implemented.) 
Interna I volume name in the tape LAJELZ if 
di f fer en t from s I o t nu m oe r • 

Thi! def au It both for re~istrat ion a'\d for mounting is: 

ml,9track,d=1&00 
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t ape_re g i ste r 

This privileged command may oe used oy an operator :>r sfstem 
administrator to reglster one or more magnatlc tapes <c-eati'1g a 
Vo I um e Je scrip t lo n Se 9 men t < IJ J :.) ) f or each t a oe· reg is ti! red> , or t o 
create an archetype VOS (which :an oe uied to reduce tha storage 
re-=1ulred for registration of several t.Jpes wit1 identical 
registrations. See the wulte up of the llUS ln the S"1S.) 

t;.n1a: tape_regis ter 

Thls entry registers one or more in:Uvidual tapes. 

tape_reglster description person.proJect -ctargs 

or 

tape_reglster -from descripti~n -to vollj2 Jerson.pro)ect -ctargs 

description 

person.proJect 

l s t he v o I um e n am e ( v ·J I l d 1 ) f o I I o w e d by 
Qualifiers whict1 des:rloe the taoe, separated 
oy commas. These QJa I if iers are I 1st ed in a 
separate Appe'1dlx. 

ls the access name of the user to ~nom the 
t ape i s to o e reg i st e r d d • A use r na m e a, d a 
pro J e c t name m us t I:> e t y :>e d l n f u I I : 3 s t er i s ks 
are not a 11 o wed. T h '~ ins tan::: e t a g , l f 
present, may oe an asterisk. 

-ctargs (optlonal > may be dS follows: 

- free 

-user _owned -uo 

-user_charged -u: 

-no_authent lcate 
-na 

indlcates that the given volume, if 3 me11ber 
of a generlc pool, :nay be asi lgnej when a 
volume l::> re~uested fro11 the pool. 

l n d 1 ca t es t ha t 
s v s t e m , owns 
p I ast le t.::1pe). 

the 
the 

us,~r, rather t."lan 
:>hv::>ical volumeCe.,.;J. 

the 
the 

indicates that rental and storage cha~ges for 
th 1 s tape w ii I be bi I I e j to· person. pro ) ec t • 

ind le ates that the o:>er:itor should not l:>e 
reQulred to type a.Jth<.!nticatlo"l c"\aracters 
for this tape if it cin be verl fiel ln iome 
other way(l.e. from the lnternal label). 
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The second form of the cal ling sequence al lo~s seve"'al tapes 
to be r.ag.istered w.ith one invocation of the command. If "-f-om" 
is specified, "-to volid2 .. must also be soecified. volid2 11ust 
not be followed by 'IUaliflers; all Qualifiers and .options 
specified wil 1 apply to all tapes registered in this seQueice. 
Notice that the first three characters of valid! and volid2 are 
treated as a prefi1<; thus only 1000 t3pes may be !"egistered ln 
one invocation of tape_register. The prefi.x part .. of volid1 and 
v o I l d 2 :nu s t b e th e same • 

Whdn a volume l!:» f lrst registe-ed, the user has r~aco 
access. 

tape_re~lster 070086,7track,d=8u0 PO~Smith.Forge -uc 

This registers tape 070038 with the attributes sevei t-ack 
and Multics format, and recording deisitv 800bpi. Tit! ow'ler, 
PD\lSmith of the =orge project, ls charged for taoe 3id slot 
rental. 

tape_re~lster -from CAT001,nyl -to CATUSO B3ckup.5ysJaem~'l -~a 

This re,1isters the fifty tapes C~TilH throug'l CAT050 with 
attrioutes nine track, Multics format, nJt yet labeled, and 
authentication n.Jt required; recordiny density 1600bpi; and owner 
t3ac kup. ~Y soaemon. 

Tn<! first time each tape is mounted for wrltlng a 13oel l'lil I 
be written and the n:>t_yet_labeled cit turned off in the I/OS. 
Once this proper label is written, the oe>erator ~ill not be 
recauireJ to ty::>e authentication charactars when respoiain~ to 
subseQuent re~ue:; ts for this tape; until tr'len authe'l tic3t ion ls 
re-luire:i. 

~nl.c.i: t ape_regi s ter _arc he type 

This entry c re ate s an arch et v p e IJ u S. 

tape_re1lster_archetype Jescription -:ta-gs 

is as above except t'1at the vol.u1e iame 
(which in this context ls the type 'Hme> may 
be up to 28 cnaracte-s long. 
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-ctargs ( optionat) may be .,my of the control arguments 3oove or 
as f 0 I I ows I 

- di rectory -dr indicates that the a-chdtype 1105 ii to be 
placed in the directory whose ful I path"\ame 
is given oy tne next arJument. The def3uft 
pathname is >system_:ontrot_1>taJe. 

tape_re1ister_archetype old_backup,d;60U,nyl -na -dr >scl>tape>uF 

This createi an archetype VJ5 for a c I JSS of tapes 1d th name 
.. ol d_backup... Such a tape is a Mui t ici f Jr mat tape re:ordej in 
nine trdcks at a density of dJOt>pi. Currently it ls not lab2led 
and conseQuentl,i authent.i.cr.ition is r-eQJirdd when it is nountec; 
however, once a valid label has oeen written on it aJthe1tlcation 
wit I not be required. 

SuoseQuent to this use of 
command& 

tape_reJister_ar:hety~e 

tape_re1lster UFYOIJ1,nyl,d=8JJ Backup.SyiDa<:!mon -na 

the 

wil I re1lster tape UFY001 wlth its regi.str3tlon attributes in the 
segment >sc1>tape>UF>old_backup.vds, as described l"\ the writeup 
of the ~OS ln the SPS. 
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~~m~a tape_unregister 

This privllegea command may oe used by an operator :>r system 
administrator to terminate the registration of a tape, or to 
deactivdte an archetype I/US. The Volume De.>cription Seg11ant<llOS) 
for the tape is deleted; an archetype I/OS may be de letej or not 
according to control arguments. 

tape_unre gister v o I id 

or 

tape_unregister -from volid1 -to volid2 

v o I id i s th e nd 111 e o f the t 3 p e t o be u nr- e g l i t ere j • 

The second form of the cal ling se~uance al lows several t:.pes 
to be unregistered with one invocatio'l of the command. If 
11 -from" is specified, "-to vol id2" :ti S·J must :>e s:>ecifieCI. 
Notice that the first three cnaracters of volidl and volid2 are 
treated as a prefix; thus, only 1000 tapes may be unregistered 
in one invocation of tape_unregister. l"le prefix part of voliC11 
and volid2 must oe the same. 

Eo1a: t ape_unregister _archetype 

This entry deactivates an archetype VCJ.i. 

tape_unre~ister_archetype typename -ctar~s 

typename is the name of 
de act iv at ed. 

the archetype to be 

-ctargs (optional) may bea 

-stop -sp 

- de I e te - d I 

indicate;; that the a ... ch~type should not be 
used for any subseQuant registrations, but 
does not delete it. This is the default. 

indicates tnat the archetype is to be 
deleted. This ls e(penslve for it e"ltails a 
search of all tape regi>trations to fina al I 
that use this archetfpe. 
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(.~JJU2l~~ 

tape_unregister 070088 

MPM SYSTEM ?WGRAMt1ER" S SJPPLEMENT 

tape_unregister -from CAT001 -to CAl050 

tape_unregister_archetype olj_backup 
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l"h~ tape_registrat.ion_print commanj prints a dascr1pt1on of 
the named volume as found iri the llolume Jescr.iptlon Segnent(llOS> 
for that volume. 

tape_reJistration_prlnt volid 

v o I 1 d is the vol..ime name •Jf the tape for which a dei:riptlon 
is desired. 

trp 07UU86 

produces output of the form: 

Uescrlpti on of t.3pe 070088 
mu It i cs st an dar d 
seven track tape 
dens i tv 
user c.:h arge d 

d IJ lJ 
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tt.a.m~~: tape_reyls trat ion_chan::;1e,trc 

The tape_reglstration_change command a 11 ows t"le Oll'l'1er :::>f a 
tape to change the tape•s registration h a wel I co"ltrol 1 ea ar.d 
well supervised way. Only lnformatio'."I pertahing to the 
s p e c if i e d Qua I i fi er s w 1 II b e ch a!'\ g e d u n I e s s t he 11 

- re;; e t " c 0'1 t r o I 
argument ls specified also. 

taoe_re~istratlo~_change descriotion -:ontrol_args 

descriiJtion 1 s the vo I urne name f o 11 owed bi -l.Ja I l fl ers 
whlch describe the f3pe, separated bi com11as. 
These Qualifiers a-e listed in a sepa-ate 
Append l x. 

-control_args <ootional) may be as fol lowsl 

-reset -rs indicates that tne user wishes to reset al I 
f l e I d s 1 n t he Vo I u me U e ;; c r l p t i on Se g n a n t Ctl iJ S > 
to default values before setting the ;;peclf.i.c 
fields implied by the ~Jallfiers. 

tj.Qtli: 
1> The user must have o access to the 1101..Jme whose registrat.ion 

is to be changed. 
2) Some administrative and other privi I e,Jed information ~111 

not be changed oy the -reset control argument. 

L et t ape L 7 J O 8 8 b e r e y ls t ere d as f o I I o .., s : 

Description of tape 070088 
mu It l cs st an dar d 
seven track tape 
density 
user c'laryed 

800 
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Then thl! commandl 

t r c o 7 a o 6 6 , as I , nf I 

wi I I change the registration tol 

Description of tape 070066 
ans i standard 
not vet I abe I ed 
seven track tape 
density 
user c'largea 

Mu ... rr;s PROGRArtHERS· f'IA~UAL 

800 

G i v e n the s a me .i n i t i a I r e g is t rat i on a s ab o v e , th e com man d I 

trc 070)68,asl ,nf I -reset 

wi I J change the reglstrat ion to& 

Uescription of tdpe O/OU86 
ans i standard 
not vet labeled 
oensitv 
user cnargea 

100 ii 
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tape_sa tac I, tsa 

Thls command adds ltems to the Access Control 1..ist <ACI.) of 
a magnetic tape. 

tape_setacl volname ac1 acname1 ••• acn 3Cn:.Jmen 

vol name 

ac.1. 

acname.1. 

ls the volume name of the tapa "'hose ACi.. li to be 
updated • I t mus t o e a s 1 x ch 3 r d :: t er s tr h g. T he s t a r 
convent l on ls not support ed. 

ls the access of th a ace ess CO""ltr.JI name, specified by 
the next argument, with respect to vol""lame. It may 
consist of any or a 11 of the letters .. rwa co .. or, to 
deny a: cess to dCna :neJ.., it may oe ••nu or ••n u I I•• or .. ,. 

• 

ls the access control name which ls to receive ac1 
access to volndme. It mu.it be of the form 
person!.pr0Jectl.t:3gj_. Any of tne components may be 
omltted, out lf one ls 11issln.J on the I eft, it Tiust 
still oe delimited oy dots. lr'\e character .. ..,. .. will be 
substituted for any missing :omJonent. <See ~~m~.L.e.~ 
below.) Only the argument acn:tmeJ may be omitted, in 
which case the user's process 1roup IO ~ ith a ta;J of 
.. ..,. .. wit I oe used. 

l:i2.!.it A ilrief Explanation of the Access M:>dei for a Tape iJ::> lume 

access mode 
code name 

,.. read 
w write 
a append 

c control 

0 owner 

explanation 

user may read the contents of the vol .Jme. 
User mav write anywhere on the volume. 
User mav write on the v:>lume after data ~l'lich 
is currently on the 1101.Jme, but 11ay iot alter 
what is currently on the volume. 
User mav ~ive to or .. emove from anot.,er Jser 
(user2) r,w, or a a:ceis if Lise .. hai lt, but 
mav not ~lve or remo11e : access. 
User mav ~ive or ~emJve any access e1Ccept o. 
There may be only ona owner per tape ana this 
acce;s is set by 3 s1stem administrator at 
the time the tape is re1istered. 

Any comoination of rwa ls allowed. 
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.Multics .Multics. •.Multlc> •.Multics • 
• Mui ti cs.• '".Mu It i:s. • 

will all appear on an ACL as •.Multics.• 

tsa IPC'JO 7 rw Joa .ProJ 

wi I I add to the llCL of the tape IPC007 tne access :: ont'"'o I name 
Joe.Pro).• with read and write access if the Use~ issJing the 
coinmanJ has o or rwc access, read if the User has r:, ir1~1te J.f 
we. 

tsa 070J90 rwac • 

will d•jd the dc:ess control name •.•. 4 to the ACL of ta:>e 070090 
with rir11c access lf the user issuing the co11mand has o a:::ess, or 
the same combination of rwa that the Jse'"' h3S if the Use"' h3S c 
access out not o. 
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tape_Hstacl,tla 

T h is comm a'l d 
Control L.ist<ACU 

I .is ts some or al I 
of a magnetic tape. 

of t""1e i t e ms o n t"' e Ac :: e s s 

tape_listacl volname option acname~ ••• 3Cn~men 

vol name 

opt.ion 

acnamel 

spec i f.i es the tape whose AC ... 
be a s 1 x c h a r a c t er s tr 1 n g. 
support ed. 

is tJ be I isted. It 11ust 
T" e :; t a r con v a n t i:> n 1 s no t 

May be 00 -al I .. or "-a"'. 
below. 

See de~criptlon of acnamel 

is an access control ne1me. If there i:; nJ a::"'lame 
specified, or if tne option "'-311" ("'-a"') is s:>ecified, 
the entire ACL of the tape wit I oe I lsteo. Otherwise, 
acname.L. must be of the f0r:n 'lamei.projectl.h:Jl• If 
al I tnree components are present, the ACL is searched 
tor the Identical name. If ;:>ne or -nore of the 
components ls missing, the AGL is searche1 for al I 
names ~ith the given cornponents. Note: an,. c:n1ponents 
missing on the left must stl 11 be deliml ted 'JY dots; 
however, the dots may oe omi ttad Jn the right. {See 
t..li.!!!Ill.£~ be I ow. ) 

Access modes 
tape_setacl in 

are described 
the MPM. 

the writeup of 

tla IPCQ07 .Multics •• a 

wil I list, from the A~L of tape IPC007, 3f I lt~ms witn project 
name Multics and al I items with i'lstance taJ a. 

tla 07CJ9~ Multics•.•.• Fred 

wil I print an error message for Multics lf it ls 
name on the ACL of tape u7(djG; wil I llst •.~.¥ 
is on the AGL of tape 070090; a"'ld wil I I ist al I 
of tape 0701J9ll with the name component Fred. 

not 3 pe~ son 
If it, as sJch, 

i t e TI s 01 t he Ac L 
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tapa_deteteacl,t~a 

This command deletes some or all of the items O'l the Access 
Control LlstCACU of a magnetic tape. 

tape_deleteacl volname option ac"\ameJ.. ••• acnameo 

vol name 

option 

acname1 

specifies tne tctpe whose AC_ li t,J be deleted. It must 
be a six character string. T"le ;tar convantlon ls not 
support ed. 

May be "-a I I .. or "-a ... 
below. 

See deicrlpt ion of acnamel 

ls an acceis control name. If there li n:> ac"\ame 
specified, the user•s process ;Jro1Jp IL will be ass1.J11ed; 
lf the option "'-al I" C"-a .. ) is specified, he entire 
ACI.. of the tape will be deleted. Otherwise, acname.l. 
must oe of the form name..L.proJect,l.tagj_. If al I t'"lree 
comoonents are present, thd ACi.. ls searched for the 
ioent.ical name. If one or 11or3 of the comp:>nenfs ls 
missing, the AGL is searched f:>r al I names ..cith the 
given components. Noter any components missing on the 
I e f t mu s t s t l I 1 b e a e I i m i t e d .:> v d o t s ; " o w e11 a r , · t h e 
dots 11ay be omitted on the right. <See ~U!llQll~ 
below.> 

Access modes 
tape_setacl in 

are described 
the MPH. 

the writeup of 

t I a I P(.; 0 0 7 • M u I t l c s • • a 

wil I delete, from t"le ACL of taoe IPC007, 111 items wit'\ pro) ect 
name Multics and al I items with instance tag a. 

tla 07uJ90 Multlcs '\'•'.~Fred 

wll I print an error message for .'fu It ics l f lt ls n:> t a pe~ son 
name on the AGL 0 f tape u700'3u; w ii I je I ete ........ lf it' as 
such, i:;; on the ACL of t3pe J 7 0 O::t 0 ; and w i 11 aelete al I 1 temi on 
the ACL 0 f tape 0 70090 with the r\a me com;:>on~nt Fred. 
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Aamlnlstrative ~ing 
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This administrative-ring procedure contains entries for 
mo-JntinJ and dismounting magnetic tapes in the Mui Uc.> Sy.item. 
Entry points ma~ be accessed through the gate trm_. 

Mounting magnetic t:3pes is ::tone in fiV.;! steps, two Jf ""'ich 
are performed bV procedures operating in t,e administrative -Ing 
of the user•s process, two of which are oerformed by a tape 
sy:>tem control f..inctlon operating ln a Sfst.~m process, anj one of 
w h 1 ch 1 s per f or me d b v t he h urn d n op e r a t or. 

1> lnit.i.ate ReQuestl verify acces.>, set up tabl~s, get 
drive <u.>er process) 

2> Notify O::>erator& write mount meisaJe <syste11 pr:>cess> 
J) Mount: Put reel on jr.ive and p..ish appropriate buttons 

(human operator> 
4) Process Operator Repl v: 3uthent.icate, start a:::ount ing 

<system process' 
5) Final veriflcatlon: set densitf, check t11""lte-::>rotect, 

read/write , promote drive <user prJcess> 

This procedure performs steps 1 and 5. The user•s tape 
Device Strategy Module(OSM) cal Is trm_•m::>unt to initiate a mount 
re~uest. Upon return, the JSM should .:>I o::k wait1n~ for steps 2 
through 4 to oe completed, at which time th~ tape system control 
function wil I send a wakeup to the user•s .:>rocess. lhe JSM 'llust 
then call trm_imount_check to perform fi,al verification of the 
tape bafore it may perform I/D on the attached drive. Thli is 
enforced by makiig the vallddtion level :>f the arlve a~ual to 
that of the acininlstrative ring rather th3n to that of the user 
ring unti I the hpe has been comp I etel v 11erif led. 

Other entries dismount the tape and suopty information aoout 
the status of a reQuest. 

c Copyright, 1972, Massachu"ietts ln'itlt.Jte of Technology 
Al I rights reserved. 
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E.n..ta t ape_mo unt _i>mo~m t 

rhls entry provides th~ rl~g l ~echanlsm to attach a tape 
drive .:ind mount a tape for a Jevice Str..Jtegy Mod.J le (JSH). A 
suose~uoant cal I to tape_mount_£mount_cnec~ must ::>e ~erformed 
oefore the U:ii"t may .issue l/O to tne attache·1 device. 

dcl tape_mount_•mount entrv <cnar<•>,flxeo b.in(71)~char-«">, 
ptr,flxed bln,fixed bln,fixed blthbit(36),fixed t:>in<35>>; 

cal I tape_;nount_$mount (descriptlo1,evchn,mode, dim:Jat.ap, 
w r l t es w , dr .i v en umber , t c s x , f I a gs , e c > ; 

U description ls the tape reel lde'\tlfier pf.JS optional 

2 > evchn 

3 > mode 

l+t dlmdatap 

5) wrltasw 

qual!f iers which describe tha tape. The tape reel 
ldentif .ier must oe a itring six :har3cters in 
length. The ~uallf lers a"'e listed in a separ-ate 
A::> pend.ix. Jn I es s one of the Q.J a I if i ers ls 
"unregistered", all ~uallf.iers are lg"tored and the 
description is taken from tha tape•s registration 
in 1 ts llol 1,.1me Descri:>t i·:>n Segmei t(V)~). If 
.. .Jn reg.is tere d'" .is pre se"t t, the aua Ii He rs are 
taken as the sole description of the 'ta:>~ a~d no 
V.) ~ i S SOU gh t • (lnp U t) · , · . . 

is the event c hanne I ""i th which the ) SM . w i 11 be 
signal I ea wh~n tne oper-ator has acted .Jpoi'l the 
attachment re..,luest. (Input) 

is the tape attachment mode. .A1v mode 
specif icat lon other thar-. · ·•r.. <for read> or '"lli'" 
<for write> will r-esult in an erro~ c:>ndition. 
<Input). 

is a pointer iVnlch al I owi communication between 
the caller anj the ldOelar ,..hlch ls to varifv the 
hpe being mounted. The 11al.Je ~hlch ta:>e_mount_ 
re c i eve s f r om the c a I I er i s oa s s e d to the I a be I er • 
l!'le value that the labeter returns ls ret.u~ned to 
the caller. <Input .iii.ru! Output) 

is 0 f or a re ad d tt a c nm en t , 1 f o r 3 . wr i t e • 
(OutpJt) 

c Copyright, 1972, Massachusetts Instit.Jte of Technologf 
A I I rl ghts rei erved. 
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6) drlvenumber ls the number of the Jriva on which tie t~pe il'li 11 
be mo u n t e d • < u u t p.J t ) 

7) t c sx 

8) flags 

9 > ec 

is the index in tne Tape C.>mmunlcati ons SeJment 
<TCS) of this tape mo.mt rec:uest. It, must t:e 
suppl led for ,Jfl subseQue1t cal Is to tap:!_mou'lt_. 
<Output> 

is tape_mount._•s internal description of tne tape. 
(Jutput> 

ls a standara Multics error code. <Output) lt mat 
be: 

Zero lnjicatlng that no error has occurred. 

An error code indicating an incorrect volume ldentlfler: 

error_table_$bdd_volld 
error_table_$olgar~ 

error _tab I e_isma I larg 
error_table_$nostars 

Inc~rrect volume id 
fapa laentlfler too long 
Tapa identifier too short 
r a p .~ l d c on t a 1 n s s t ar :; 

An error code Indicating mu It iple requests for the same tape: 

error _tab I e_$bad_pr ocess 1 d rape re quested O" mou'l te d 
for another user. 

error_table_imount_not_readv Tapa reQuested :>.at tape 
system contro I f.Jnctio~ has not yet acted on 
1 t • 

error_table_$redundant_mount Tapa already mouited. 

An error code indicating an access error: 

error_table_~moderr Incorrect access or unra::ognized 
attachment mode. 

An error code indicating trouole I ocking TC5 for al location: 

error _tao I e _$I ock_Y4 alt _t .i. me_e1<::e eded 
error_table_•lockej_by_thls_pr~ce~s 

£ r r or c ode f r om t he prim l t i v e i e t _I o ck$ un I o ck • 

c Copyright, 1972, Massachusetts Inst.it.ate of Technolog.
AI I rights reierved. 
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An err:>r code indicating trouble finding tha VOS or some other 
intern31 data basez 

error_table_in:>t_seg_type Segmelt found 
when seei<ing the llOS ls not a VuS. 

error_table_$unreglste~ed_volune vu~ c:>uld not 
oe founa. 

Error code from tne orlmitlves hcs_ilnitiate_count, 
hcs_imake_seg, a~min_gate_ifs_get_ex_node 

An error code indicating an error whlle attichlng a Jrlve1 

error_table_iaevice_llmit_e~ceeded Use- has 
already dttacheJ m31xl,num number Jf dl'ives 
a I I owed. 

error_table_~lnvali.:J_channel Use-- has 
provided an l~valld eve~t channel. 

error_table_$no_device No 12evlce 
· avail ab le for attachnent. 

An error code from the primitive hcs_$wakeJp indicating an el'ror 
when using Interprocess communication. 

An error code indicating that the tape system control fu"\ction ls 
not avail ab 1e: 

error_table_inosys 

tape_mount_•mount_checK 

Tnis entry ls called b~ the OSl'1 to validate the moJntlng of 
a t a p e 11 o I um e. r he d r l v e i s s e t t o o p ~r a t e at t h! proper 
recording density, with write-protect hard~are eng3ged as 
appropriate. The label is read, examined, and if appropriate 
reW'4ritt~n. ~h~n the tape hds been veriflej the validation level 
of the Jr ive ls raised to that of the cal I er so that the DSM may 
manlpuldte the tape. 

def tape_movnt_imount_checf< entry < f i:<ed bin, ptr, 
oltCU, flxej bln(35)); 

cal I tape_mount_imount __ check <tcs><, dimdatap, atts,.,, ec> 

c Copvright, 1972, Massach~etts Instit.Jte of Technologf 
A I I r i g h ts res er v e a • 
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T C 5 o f t he m o..J n t r e ~_, e s t • 

2> olmd.ltap is as above. ( Lnp..it SlQQ O..it put> 

3> attsw 

4 > ec 

e::i u a I s "1'" t> i f the tape is mounted, "O "o .i f 
If ec is non-zero and attsw = .. 1 .. t tnen it is 
ca Iler• s responsibl I itv t:> Cll I trm_£dismount 
aoorting the attachment. (0..Jtput> 

ls a standard Multics error :ode. <Output) 

not. 
the 

i f 

Zero inJicating that no error has occurred. 

An error code indicating a premature 
ar~uments: 

ca I I or una:ceptable 

error_tabJe_$bad_index Inc:>rrect tcsx: out of 
range. 

error_table_$bad_processld Incorrect tcslC: tape 
mounted for or re~uestej by another .JSer. 

error_table_,mount_not_readv ~ount reQuested J.Jt tape 
svstem control funct.i<Jn has not vat acted. 
This code may be returned either if 
tape_mount_lmount_check is called before the 
iJ::iH reciaves the ~akeup from the tape scf, or 
l f some erroneous co"\ d 1 ti on re Qui res that the 
tape be remounted. In either case the uSM 
should block waiting for the ~akaup. 

error_ t a I:> I e _ l> re dun d ant_ m o u n t T a p a l s a I re ad v m ou, t E:! d 
an d v er i f l ed. 

error_table_$bad_mount_request Mount reQuest ii in an 
improper state. 

An error code indicating that the volJme could not be verified 
due to lack of a I abe I or to incorrect l:1be I: 

error_table_$bad_laoel 
specifieJ for:nat. 

error _tab I e_ibad_ vo Ii a 
I a be I do i:! s n o t 
request. 

r he I ab e I is not in the 

Tn~ 
match 

v o I um e i d i n t he 
the vol..ime id of the 

error_table_$no_laoel The tape has no label and 
was not authenticatej. 

Other fatal error codes fr:>m lndivia.Jal laoeler 

c Copyright, 1972, Massachusetts Instit.Jte of Technologf 
Al I ri ~hts reserve<J. 
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r-out ines. 

An error code indicating difficulties in dealing lfith the tape 
drive hardware1 

error_table_ibad_density )rive cannot 
r~cordin~ densltv speclflej 

haid I e 
in 

the 
the 

reg.istrat ion. 
error_table_$fatal_error 

tape drive. 
ier.ious error re:>orted by 

An error code indicating that the Mouit >acKage is not avallaolel 

error_table_in>sys 

An error code returned ay hcs_iwakeup indicating an err:>r while 
using interprocess communication. 

An error code from h:s_-"lnltiate_count lidicating trouble finding 
lnterndl data. 

Entr:y t ape_mo unt _,,,dismount 

fhi s entry is ca I I e:i by 
tdpe, -:1nd to deal I ocate the drive 
cal I in~ process. 

the UiM to rewind and unl:>ad a 
dn d t o detach .i t f ~ om the 

,,l' 
~.. . ,.·,·. 

' ' -·~~ ' 

dcl tape_mount_ld.ismount entry ( tice.d o.in, · ptr, 'fi~i~ tllnl3'>> >; 

cal taoe_mount_idismount <tcsx,d.indatap,ec>; 

1> tcsx 

2) dimJ<:itap 

3) ec 

is the index in the res of this mo..int r-equest. 
U nput> 

is as above. (Input ,aug U..it put> 

is a standard Multics error code. (Output) 

c Copyright, 1972, Massachusetts Instit..ite of Techn:>togf 
A I I rights reserved. 
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Tt'\is entr( provides the status of a tape mount re~uest 
given t~e index of its TCS entry. 

dcl tape_mount_J;status entry <fixed oin, fixed bln, 
:: har ( • > , f l xe .j bin , f i x e::t bin < 3? > > ; 

cdl tape_mount_$status (tcsx, status, reel_id, drive, ec>; 

1 > tcsx 

2) st at us 

3) ree 1 _l d 

ls the index in the res of the reQuest to~ 

li the status of the re-.luest. <Output) It 11av oes 
1= tape mount re~uest hdi been sign31 led out 
reQuest has not been procass<:!d by the tape system 
control function; 2= ..anuied; 3= tape :11ount is 
pending on the operator con·:;ol e; 4= tape "l3S oeen 
mounted; 5= tape has bean 11erifled 3nd :>romoted; 

. b= ta:>e ls being dlsmo..antad. 

ls the tape reel id of tne reQuested volume. 
(Output> 

4> drive is the tape drive number. (01Jtput> 

5) ec is a standard 1'1ultics error code. <Output> 

~n1~ tape_mount_~status_r 

This entry provides the status of a t.3oe mount requ~st given 
the identifier of th2 re~uested tape reel. 

dcl tape_mount_;£st3tus_r e"ltrv <ch3r(•), fixed bin, 
fixed bin, fixed oln, fi>ced bln(35l>; 

c.111 tape_mount_$statu;:;_r (reel_id, status, tCiXt 1r ive, ecJ; 

1 > ree I_! d li the tape reel ld of tt'\e rec;ue:>ted volume. 
<Input> 

c Copyrl ght, 1972, 1'1assachusetts Inst it.Jte of Techno log( 
Al I rl ghts reserved. 
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2) St at \JS 

3 > tcsx 

t+> driv~ 

5 > ec 

MP11 .>'fSH.11 P{OGRAl'1f'1ERS" SJPPLEMEt-.T 

is t he s t a tu s o f t h e r e q u e s t • < Out pu t > I t n a y be 1 
1= tape mount request ha.i been s ign3 I I ed but 
reQuest has not been processed by the tape system 
control function; z;;; .mused; 3= tape 111ou"lt ls 
pe n di n g on t he ope r a t or con s o I e ; I+ = t 3 p e ., a s o e e n 
mo u n t e d ; 5 = t ape has b e e n v er 1 f l e d a n d p ~ o mot e d ; 
o= tape is being dismounted. 

is the index in tne res of this moJnt r-eQuest. 
<Outp.Jt > 

is the tape drive numoer. (01.Jtput> 

ls a standard Multics error code. <output> 
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Ap:>e ndi >< 12 Labeler i<.outines 

Labe t er Routines 

As described in the text, each ta;Je lJlM suoported at an 
in-:»tallation 'T!ust provide routines to reaj ana verlfv and to 
write volume l3bels. Such l3oele"'s rd 11 have dif fere1t names 
(t3pe_lat>eler_, llOL1_1abeler_l, out stanjarj calling S:!~uen:es, 

w h 1 ch are given o e I ow. 

Entc~z DIM_ label er_iread 

The responslbillty of tnls entry is to read the 1101.Jne l3bel 
recordCs) from the tape .ind to verify that they satisfy the 
speclficatlons of the tape format lmplement~d by th~ OI'1. The 
v o I um e i dent .if le r f o u n d l n t he v o I u me I a o e I i s re t u r ne d to t he 
Tape Mount Package for comparison with t1e riame of tne ~equested 

volume. 

declare DIM_labeler_$read entry(ptr,ptr,otr,char(~), 
fixed ointfl><ed t>in(35l i; 

ca I I DIM_ I ab e I er_ $read < r 1 ts e ':Ip , d l m data p , t s b o, v o I i d, t y p e , : o de> ; 

U r1 tseg p 

2) dimdatap 

3l tsbp 

I+) volij 

5 > type 

6 > code 

ls a pointer to a tenporary tseg created by 
the Tape Mo.Jnt Pa::kaJe. Thi:> is the tseg 
that should be used for 110. <Inout) 

ls a pointer whici .ll lows :omm.J"llcation 
between the cal I er anj the labeler which ls 
t o v e r l f y t he t ape b a l n J m o u n t e d. I i e v a I u e 
whlcn tape_mount_ re:le11es from the :31 te~ ls 
passed to the !abater. The V3lue that the 
label er returns is returned to the cal I er. 
(lnput ~j Output) 

ls a pointer to the tao~·s entry in t,e re~. 

This provides infornatlon to the laJe ler but 
should not be written in. <Input> 

ls the volume ld fou'\d In the 
(Output> 

I ab e I record. 

::urrently is not used. It ls al~ays U wh~n 

the cal I is ,11ade fron tne Tape Mount :>acKage. 

ls a standard Multics error code. (0Jtput> 



2 Appendix 121 ~abel ers 

En!C~I JIM_laoelar_iwr.i.te 

The responslbll.i.tv of this entrf is to write t'\e volume 
laoel record(s) on t'le tape accordin1 to the speclficatlons of 
the tape formdt implemented ov the DIM. The iUPPlled tape 
identifier should be used .i.n the volume laoel. 

declare ulH_labe,er_iwrlte entry(ptr,ptr,ptr,char<•>, 
f ix ed b .i.n, f i.x e d o 1n<3 5 > >; 

c a I I DI 11_ I a o e I er_ $ wr l t e < r 1 t s e ;J p , d .i. m d at a p, t sop , v o I .i. d , t v p e, c o de > ; 

1 > r1 tsegp 

2> d.i.m.Jcjtap 

3 > tsbp 

4) vol.i.d 

5) type 

6 > code 

ls as aoove. <Input> 

is as above. ( InpJ t lQ:J Out PU t) 

is as above. (Input> 

.i.s the vo I ume id to ;>e olaced 11 he I 3be I 
record. < InpJt > 

currently is not use::t. It .i.s alfllavs 0 when 
tne cal I .i.s made from tne Tape Mount >ackage. 

is a standard Multics error code. (0.Jtput> 


