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Subjects Operational changes for HR 4.0 

A new version of the Muitics storage system has been 
installed with system MR 4.0. ThIs version 6f the system wlll be 
much more reliable and be able to handle more storage. 

Several terms are used often In describing the new storage 
svstem·s operation: 

physical volume 

volume label 

VTOC 

A disk pack. 
cOllblnat ion 
volume. 

Sometimes we speak of the 
of pack and disk drive as the 

Each physIcal volume has a labet which 
Identifies It to the system. 

Each physIcal voluae contaIns a 
Table of Contents (VTOe), whIch 
information about the segments 
volume. 

Volume 
lIsts 

on the 

root physical volume (RPV) The phvsical volume whIch contaIns 
the root directorv_ It also contaIns the 
hardcore partItion. 

part 1 t Jon A block of dIsk storage used for a specIal 
purpose. 

hardcore partition A partItIon used for pagIng those segments 
which come in off the system tape or are 
created during bootload. 

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

Mulfics Project lnt~rnal working cocumentatlon. Not to be 
reproduced or distributed outside the Multics Pro1ect. 
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loglca' volume A set of physIcal volumes always used 
together. 

root logical ~olu~e (RLV) The o~ty logical volume which 
contaIns directories. 

record "- 1024- word cont 19uous block of dl sk. 
Each volume has MlJltlcs records numbered 
st art Ing with zero to a maximum whIch 
d.epends on the .ode. number of the dIsk 

sector 

pack and drive. 

A 64-word block of dIsk. A sector is the 
s.al'est addressable unit of dl~k with the 

. 'current hardware. Each HuJ tIcs record 
contains 16 sectors. F.i el 0 engIneering 
test and dIagnostic programs and so.e 
other specIal applications may use sector 
addressIng, but Its use is rare in norma. 
operation. Since no Multles record is 
spilt across dIsk cvlinders, there may be 
some sec tors on a dl sk pack .-.hlch are not 
part of any record, dependIng on the model 
nUMber of the disk. 

The term "area- wi" not be used an, .ore to describe a 
par t j, cui a r d .L s k dr 1 vel, a I I dis k dr 1 v es w I I I bel den t I fie d by 
subsystem name and dr!ve number. DrIve nu.bers start at 1. 

There are four ~." rules ,.posed by the new storage systeml 

1- A I, the pages of a segment are al ways on the salle 
phySical voaume. In older versIons of the 
supervisor, any page of a segment ~lght be found 
on on any dIsk unIt. 

2. All segMents in the same directory are al~ays In 
the same logica' volume. ThIs attribute of a 
directory is Its ·sons loglcal volume 10· or 
"sons_'vid." Usually~ when a directory Is 
created, the new directory gets the same sons_.vid 
as the parent dlrectory. A directory whose 
sons_'vld Is different from Its parent directory·s 
sons_"vld is called a m.6.1i..t ~~1~. 

3. All directories are always on the root logIcal 
volume. 

Lt. Atl loglea' 
registratIon 
includes the 

votumes are ~eglstered. 
1 n for ma t 1 on for a· log 1 c a I 
tlst of phvsical volumes 

The 
volume 

in the 
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'ogicat volume and the access control rules for 
use of the logical volume. 

These changes mean tnat If a single disk unit has a head crash 1t 
wllt be much easier to find out what segments were lost and 
whether the system can continue to run. Often, after a crash, 
the operator will ~e abJe to reload only those volumes whose 
contents were damaged. Under the old system, any head crash was 
bouna to destroy a feM pages each of many d!~ectorles; In the new 
system only those physIcal volumes which ~e part of the root 
'oglcal volume have directorIes on them. 

The contents of a physical volume look lIke thisl 

-------------------------------low Volume label 

I Volume Map 

VToe header and error data I 

I 
I VIOe 
J 

I 
I Pages of segments 
I 
I 

Partitions (optIonal) 

J 
I 
t 
I 

-------------------------------
Not all volumes have part1tlons, and tAe partItions may exist 

- either at the top of the pages of segments (as shown in the 
picture), or between the VTOC and the pages of segments. 
Partitions must alwavs resIde completelv on a sIngle physical 
volume. 
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Many changes have been made to BaS. Host of these are a 
result of the new volume organizatIon. 

The most Important change In BaS is that the old notIon of a 
partition, defIned bV a PART card, has been replaced. 

The PART HULT card used to defIne the total space available 
for Muftlcs seg~ents. There is no PART MULT card under tte neM 
storage sfstem and aos does not know which volumes are to be used 
'or Hultlcs pagIng. Onlv Muitics has thIs information. 

PART cards are st 111 used to te II 80S about the spec la. 
areas of the disk storage whlch it uses for FOUHP, and for BOS 
itself, and to tel' Multics where the FOUMP, SYSERR log, and He 
(haracore) partItions are. The new forMat of a PART card looks 
lIke thisl 

PART <partname> <subsystem> <drive> 
ExampleJ PART LOG OSK7 5 

This card says that the LOG partitIon Is to reside on the volume 
mounteo on drIve 5 of disk subsystem OSK7. The system "111 
consult the label of that volume to find whe~e the records of the 
LOG partition are to reside. During a cold boot, addItional 
information Is specIfied on the PART card for any partitions to 
resIde on the RPV. 

DIsk subsysteMs used to be defIned bV 0191 or E191 or 
whatever cards in the CONFIG deck. These subsystems are nOM 
deflned by the PRPH card, "hlch looks .lke thlsl 

PRPH <subsvstem> <lorn> <chn> <nCAn> <modeI1> <n1> 
Example& PRPH aSK7 A 30 4 400. 9. ~50. 2 

••• 

ASI aisk subsystems have names of the form OSKx, x arb1trary. 
This card describes the aSK7 subsystem. It 1s connected to 10M 
A, on channels 30-33. DrIves 1 through 9 are model HSUQ400 
drives, and drives 10 and 11 are model MSUD450 drives. 

The va lid lIode I numbers areS 

181. flSU161 
191. OSS191 (salle as MSUQ400) 
400. MSUll400 
'+50. tiSU0450 

The ROOT card Ii new. it points out the locatIon of the 
root physlcal volume. 
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ROOT <subsystem> <drive> 
Example: ROOT aSK7 1 

page 5 

by specIfying the subsystem name and drive number. The disk unit 
pointed to must be the same as that on the PART He card. 

A new configuration card has been provIded to specify the 
sizes of certaIn Mired-down tables. There may be More than one 
WTBl card; each card may specify up to 6 pairs of the form 
<ld> <length> where the length Is In words. 

WTBl <ldl> <length1> ••• 
Example' WTBL VTa 1024. PVT 1024. 

WTBl TTYB 2048. 

The following is a t3ble of the valid argu.ents to the WTBl cardS 

Id Segment Name Oefault Lth 

0355 dn355_data 360. 
DISK dlsk_seg 500. 
OST dst_seg 768. 
108M IObm_data 152. 
10MO 10m_data 532. 
PRTS prlnter_trace~buffer o. 
PVT pvt 2048. 
SYST system_trace_seg O. 
TTVB tty_but 6144. 
VTS vtoc_buf fer _seg 2048. 

The TTYB and PRTB cards become obsolete, and must not be used. 
If present In the CONFIG deck, they Must be changed to WTBl 
cards. 

The SST card must be adjusted because the size of an AST 
entry has increased from 8 words to 12. Either the segment size 
must be increased, or the pool sizes must be decreased. For 
example, 1f a site has the foJlowing SST card 

SST 3&. 576. 370. 110. 10. 

then the increase In words for the new system Is 
(576+37Q+llQ+l0)·4/1024, or 5 pages. An alternative "oule be to 
decrease the sizes of the AST pools and keep the SST sIze 
constant. So either of the followIng SST cards would be 
reasonab'e: 

SST 41. 57&. 370. 110. 10. 
SST 36. 430. 311. 104. 10. 

A new parameter Is allowed on the DEBG card, for system 
debugging use. If the parameter CRHl Is p~t on the OEBG card, 
the system will return to BOS on every attempt to craw) out of 
ring G, with the message 
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verIfy_Jockl crawl out stop specified on debg card 

so that the system staff can take a dump. Tvping GO wilt cause 
the svstem to continue operation. Another parameter which can be 
specified on the OEBG card Is the OIRW flag, which causes 
modIfied directory pages to he written from core whenever a 
directory is unlocked. SpecIfying thIs paraMeter increases the 
safety of the system at some cost in increased paging. 

A new card is used when multiple IOM·s are used, to indIcate 
which channels can reach a disk subsystem from each 10M: 

CHNl <subsystem> <iom2> <chn2> <10m3> <chn3> ••• 
Examplel CHNL DSK1 8 24 

This card Is used only when more than one 10M is In the 
configuration. 

To indicate that a group of dIsk units are to be used for 
user 1/0 disk packs the former PRPH OISK card has been changed to 
the fo"0"1ngl 

UOSK <subsystem> <nchn> <drivel> <count1> ••• 
Example l UOSK OSK1 2 8. 2 

This card specifies the maximum number of channels which may be 
used to support user peripheral dIsk 1/0; if the channels are 
not reQuired for user 1/0 they are available for storage system 
I/O. Up to sIx pairs of drive number and nu.ber of drives .ay be 
specifIed to Indicate the particular unIts whIch are to be used 
for user perIpheral dIsk 1/0. A disk drive can be used for 
eIther storage system volu~es or user peripheral packs; the 
svstem must be shut down to change the status of a drIve from one 
to the other. 

To change the dalault optIons for all salvaging operatIons, 
another card Is used. 

SALV <options> 
Example' SALV CNSl RBLO 

The following options are recogn1zedl 

CNSl 
RBLO 
PATH 
DUMP 
OEBG 

All output via SVSERR console 
RebuIld all directories 
PrJnt pathname of at. dIrectories salvaged 
aump damaged objects 
Debugging use onlv 

The CNSL option is used when all printers at an installation are 
down. AI. other options should be used on'Y at the direction of 
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the system staff. 

Here Is a saMPie configuration deck for a smaii machine. 

CPU B £> 
HEM A 128. ON 
MEM 8 128. ON 
10M A 0 4 14 24 34 
ClOK 5 EST 
PRPH aSK1 A 24 4 
ROOT OSK7 1 
PART BOS DSK7 1 
PART He OSK7 1 
PART lOG OSK7 2 
PART OUMP aSK7 2 
UOSK OSt(7 1 1 1 
BULK 0 512. 1 2 
PAGE BULK a 1000 

40G. 7 .. NEW 
.. NEW 
.. NEW 
.. NEW 
.. NEW 
... NEW 
'" NEW 

SST 30. 22Q. 110. 40. 6. 
INT 230 231 232 233 22 223 
OPTY OC_ 
SCHO 400000 10 10 100 
TCO 6. 88. 1q6. 192. 
TBlS STR 6 
WTBL TTYB 2048. .. REPLACES TTya 2 
PRPH ope A 20 IBM 40. 
PRPH PRTA A 30 1600. 600. 136. 
PRPH TAPE A 22 500. 2 0 2 1 3 0 0 
PRPH RDRA A 32 301. 
PRPH PUNA A 33 J01. 
PRPH IHPW A 11 ABSI 6 
PRPH IHPR A 10 A8SI 
HPC A 30 2 A 32 2 
HPC A 24 3 
HPC A 221 A 23 1 
0355 A 21 A 
lSlA A 0 1 300. 1 133. 2 150. 1 300. 8. 
HSLA A 0 0 120D. 2 300. 2 4800. 8. 
HSLA A 0 20 1200. 4 4800. 4 

This setup defines a system with 7 MSU0400 d~lves. 

The device addresses typed to DUMP and PATC~ when dumping 
speclfl~d disk addresses tave been changed In a manner sImilar to 
the conflg deck chan~es. Requests to DUMP have the form 
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OEV <volume-designator> <devIce-positIon> <count> 

where <volume-desIgnator> may be one of 

<subsysfe.~ <drIve> 
PART <partnallle> 
ROOT' 
BUlK 

and <device-positIon> may be one of 

<Multics record number> 
RECORD <Multles record number> 
SECTOR <hardware dIsk sector number> 

Example' OEV DSK7 4 19170. 3. 

and a devIce address request to PATCH has the form 
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DEV <volume-desIgnator> <device-position> <wordno> 
Example: SET DEV OSK7 5 10000 0 7&7676767676 

The eliminatIon of the PART MULT card changes SAVE and 
RESTOR drastIcal'v. The command line nOM specifies only the SAVE 
medium and options, Ilke thlsl 

SAVE <output-medIum> <options> 
Examplel SAVE TAPE 1 2 ALL BRIEF 

The keywords All and BRIEF can also be gIven, and Instead of 
TAPE 1 2 one could say OISK OSK7 3 4 or COpy DSK7 5. SAVE (or 
RESTOR) then reads reQuest lines from the BOS input source until 
an END request Is encountered. Each rEqUest specifies one block 
of a phVsIcal volume to be dumped. Possible forms are: 

<votu.e-designator> <extent> <pv_name> 

where <extent> may be one of 

<device-position> FOR <count> 
<device-position> TO <'rec> 
<device-positIon> ONLY 
ENTIRE 

Example: DSK7 3 0 FOR 6 ROOTZ 
OSK7 3 12 TO 17 l003 
OSK7 1 0 ONLY 
OSK7 3 ENTIRE CHARLIE 
ROOT ENTIRE RPV 
PART LOG ENTIRE RPV 
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The PVNAHE specIfied at SAVE time wIt I be checked at RESTOR time. 
so that physical votu.es need not be remounted on the same device 
addresses. Unless ALL Is specIfied, dumping an ENTIRE pack will 
dump only those records In the volume which are actually used, 
plus the label information, the volume map, and the VTOC= 

For example, to save the volumes on units 1 and 2 onto dIsk 
packs on units 3 and 4 in the sample configuration above, the 
operator might type 

SAVE OISK aSK7 3 ~ 
OSK7 1 ENTIRE RPV 
OSK7 2 ENTIRE CISL2 
ENO 

(Assuming that the physIcal vo'ume name of the pack on ~nit 1 Is 
RPV and the name of the pack on unit 2 Is CISlZ.) The Indented 
lines are request lInes read bV the SAVE command; each Input 
request is acknowledged by a message of the form 

OSK7 1 (H~OO A 30) o. TO 19269. 

but the SAVE does not actually start until ali input has been 
typed and the END request glven. When SAVE or RESTOR begin a new 
~olume of the SAVE mediu., they type out a message describing 
what volume address from the Multlcs data Is on the SAVE medium, 
in the form 

RPV (OSK7 1) 12349. ON TAPE' 3 

As each volu.e of the SAVE medium (tape ~eel or disk pack) is 
fInIshed, SAVE or RESTOR wil' type out the error count. 

SAVE and RESTOR do some checking of the vo.ume tabels of 
disk packs. If an attempt is made to RESTOR the contents of one 
volume onto a volume Mith a valid label but a dIfferent volume 
name, RESTOR wif' print 

PHYSICAL VOLUME NAME DOES NOT HATCH REQUEST 
REQUEST IS fOR FOOBAR, sur VOLUME NAME IS RPV 

and refuse to proceed. SimIlarly, if an attempt is made to use a 
storage system volume as a SAVE pack, the .essage 

NDISKI OSK7 4 IS MULTICS STORAGE SYSTEM VOLUME CISL3 

wil. be printed and no SAVE or RESTOR wll I be done. Instead of 
typing END the operator should type the QUIT request to return to 
BOS command leve.; he should then check the assignment of packs 
to disk units very carefu,jy. In very ~are cases, a pack will 
have an incorrect label left over from a previous use, which 
causes one of the above messages and prevents SAVE and RESTOR 
from operating. The TEST command sho~ld be used to cJear the 
I abet in, this case. 
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The TEST and FMT commands now operate on. only one pack or 
part of a pack at a ti~e. One may S~~ 

TEST <subsystem> ~drlve> <extent> <optlons> 
Examp'el TEST JSK7 3 ENTIRE WRITE PATERN 525252525252 

FHT <subsystem> <drIve> <extent> 
Examp'e J FMT OSK7 1 0 FOR 10 

and so forth. The keywords CHECK, WRITE, and PATERN stili work 
for TEST. 

The BOOT commano no~ allows the operator to say any single 
command to Hultics rlng-1 as an argument to the 80S command. The 
most common form wIll be to say 

BOOT STAR 

to cause the system to start up wIthout pausIng In rIng 1. The 
Interface between BOS and Multlcs lImIts the commands whIch can 
be typ~d to four-character ltems. The 10110"in9 commands are 
va lId' 

STAR startup 

HULT muftles 

SALV 

STAN standard 

RPVS (see below) 

The printer should be ready 
boot~oading the system, sInce 
automatIcally. If no prInter Is 
should be used. 

and pape~ synchronIzed when 
the salwager may be Invoked 

av elf ab' e, a SALV CNSl card 

The new format of the COLO card and WARM card for a 80S 
bootloao deck looks Ilke thIs: 

<warm_or_cold> <model> <chn> <drive> 
Example: COLO 400. 30 1 

When 80S is bootloaded, the loader wII' read the label of the 
disk pack at channel 30, unlt number 1, as If It were a HSUQ400 
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drIve. The label of this pack wl.' be checked for existence of a 
aos partltlon, and the extents of that partItion found in the 
labej ~lJI be used. The BOS loader will type out a message of 
the form 

BOS PARTITION AT 19170. FOR 170. 

givIng the first ~ecord address and size of the partItIon. If no 
80S partltlon can be found, one of the following messages will be 
printedl 

CANNOT READ VOLUME LABEL 
VOLUME DOES NOT HAVE A MULTICS LABEL 
BOS PARTITION NOT DEFINED IN VOLUME LABEL 

these messages usual', result from an incorrect COLO or WARM 
card, or leaving an incorrect pack mounted. 

for the first bootload of BOS on an empty residence volume, 
a special method must be used, since the pack has no label. In 
this case, the COLD card Is replaced bv the following card: 

NlASEL <.ode.> <chn> <drive> <devIce-posItIon> <nrec> 
Example: NlABEL 400. 30 1 19100. 170. 

The i7Q-record BOS partition occupIes addresses 19100-19269 of 
the HSUij4QO pack on drive 1, channel 30 of the bootload 10M. The 
next step Is to InitialIze the labe' of the 80S resIdence votume, 
by .eans of a BOOT COLO. This rare sItuation ls the ~~ tIme 
that an NLABEL card should be used, since It can destroy the 
contents of the storage system if packs have been moved. 
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The salvager Is now built into the ~egular Muttlcs system, 
ana if the system detects an InconsIstency whIle bootloadlng, the 
sa.vager "lii be invoked auto~aticaiiv. ihe operator may aiso 
reQuest the salvage of the djrectory hlera~chy or of any sIngle 
volume bV a command. 

The dIsk configuration 'that Is, which disk drives contain 
whIch physIcal votu.es -- Is not expressed on the CONFIG cards, 
and so must be conveyed to the system In another "a~. The system 
keeps a table of whIch volume is on whIch dIsk unIt, called the 
dIsk_table, and on each bootload assyme~ that no volumes have 
been moved untIl told otherwIse. In the norma. case, the 
operator mav start the system up wIthout typing any commands 
whIch pertain to the dIsk configuratIon. For a cold boot, 
however, the operator must tel I the svste. about the position of a" volumes with the "add_vol" and "add_IV· commands, which tell 
the system to 4kk~ the volume if Its label matches the 
reglsterea attrIbutes for the volume. Once the system has been 
told where a volume is, It assumes that It wI II not be moved. 

Before a storage system volume can be used it must be 
registered. There Is a registratIon fIle for each logical 
volume. The regIstration fl'e contaIns the data necessary to 
mount the logIcal volume correctlv and to control its use. For 
example, the registration fIle of the logIcal yo1ume Aroot" mIght 
look Jike thisl 

I vnaMe 1 root 
'vidl 
owner: 
publIci 
mln_access_class l 

max_access_cJass: 
acs_pathl 

npva 

pvname: rpv 
pvIdl 
seriall 
model' 
location. 

pvnallel root2 
pvldl 
serIal' 
mode I : 
Jocatlon: 

220531524466 
Inltlallzer.SysDaemon 
yes 
01000000 
7:777777 
> I y>roo t. acs 

2 

220531524345 
2733-58 
400 
onlIne 

57014404516D 
2733-59 
400 
onlIne 
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ThIs is a sample of the output of the ·'ist_vol_registratlon" 
commana described In appendix 6. 

Since the registration file contains the name .and model 
number for each pnyslcal volume In the loglca' volume, the system 
can teJ' whether a logical volume Is co_pletely mounted, or If 
there are enough free drives avallabte to .ount all Its ph~slcal 
voJumes. 

ACCESS CONTROL 

In each volume registratIon file. several pleces of 
information about access contro' are kept. 

PublIc and PrIvate VoluMes 

A volume may be eIther PUBLIC or PRIVATE. Public volumes 
are lIke pre-4.0 dIsk storage& segments on publlc ~olumes can be 
referenced by user programs subject to the normal ACL and ring 
checkIng. To access a segment on a private volume. the user must 
stIli have appropriate permission to the segment; but In 
addition, the user must have completed a "mount· operation for 
the prIvate logIcal volume. 

Access Control Segment 

In order to mount a prIvate volume, the user must have 
appropriate access to a specIal seg~ent cat led the Access Control 
Segment (ACS) for the logical voJume. The locatIon of the ACS Is 
specified In the v~tu.e registratIon file. 

Access Isolation 

For sites Mhich use the Access IsolatIon MechanIsm, each 
'oglcal volume mav have a range of sensitlvltv 'evels specifIed. 
Segments outsIde the given range cannot exist on any physIcal 
voluae of the logical votume. 

Master Directory Control 

A user may create a master directory for a logical volume 
onty if he has a Quota Account for the volume, registered in the 
volume·s Master Dlrectory Contro, Segment (MOeS). The HOeS lists 
al I Quota accounts for its logical volume, the master dlrectorles 
charged to them. and theIr quotas. 
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Volume Executive 

Certain users may moaify the HOeS for a logical volume. 
These users are called ~~~ fx~1.!~ fo~ the logical volume. 
Voiume executives ha~e Me" access to the ACS for the volume. 

DATA BASES 

The volume registration fIle and the MOeS are rlng-1 
segments stored in the dIrectory >Iv. The ACS for private 
volumes Is stored in a directory named by the volume owner. For 
public volumes, the ACS is kept ih >Iv. 

Because the system must be able to access the registration 
fIle of the root logIcal volume before It can accept the other 
physical volumes of the root, a special arrangement has been 
~ade. The reg1stration data for the root logical volume is 
actually kept in segments 1n the root d1rectory itself. links 
are placed in >Iv ~hich poInt to the segments In the root 
directory. 

If the syste~ cannot locate a registration fIle for the root 
logical vo.ume at startup time it recreates one9 since the systeM 
requires this segment In order to operate. 

REGISTERING VOLUMES 

A neM operator command, -add_vol_reg!stration" (avr) is used 
to register a" volumes except the RPV. Tne add_vol_registration 
command can be executed In rIng 1 or ring~. A sample call to it 
might look I!ke thisl 

avr pv puba4 -Iv pub.Ic 

In this example the physical volume named "pubQ4" Is being 
registerea as a member of the logical volu.e named ·publlc.-

Each physIcal volume must be registered before it Is 
Inltia.lzed. When the physIcal volume Is Initiallzed, 
registratIon informatIon fro~ the volume registration data Is 
copIed Into the phvsical volume label. Whenever the physical 
volume is mounted, the Physical volume label Is checked agaInst 
the regIstratIon data. 

Many control arguments 
add_vo._registration command. A 
command Is provlded In ap~endlx B. 

may be 
complete 

specIfIed 
descriptIon 

to 
of 

the 
the 

The "change_vol_re~istration", "dei_vol_registratIon·, and 
"Ilst_vo._reglstratlon" ("cvr", "dvr", and "Ivr") commands are 
dlso provIded to change, delete, and 11st the volume regIstration 
data. These commands are also described in appendl~ B. 
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A special command is provIded for regenerating the 
registration data for a physical volu~e if the registration data 
was destroyed in a crash. the command 

rereglsTer <pv_name> <drIve> 
Examplel reregister george dskb_04 

wil' cause the system to read the labe' of the physical volume on 
the specified drive, 3nd if Its volu.e name Is correct, to 
regenerate any mIssing parts of the registration data. This 
operation Is performed automatIcally as part of startup for all 
volumes which are part of the RlV. 

VOLUME INITIALIZATION 

The "lnlt_vol" command takes a blank disk pack and 
initializes It to be a Mulfles storage system physlca' volume by 
writing a label, an a.pty volume map, and an empty VTOC on the 
pack. Each volume .ust be InitIalized before It can be used by 
the storage system. 

Only reglste~ed vojumes can be initIalized. 

The inlt_vol com-and reads the Jabe' of the physical volume 
It 1s supposed to re~ister before writing on It. If the label is 
a valid-appearIng Mu'tlcs label, for any other volume, Init_vol 
will print an error ~essage and refuse to proceed. This check Is 
a safety feature to orevent the accidental destructIon of the 
contents of a valid physleal volume. In rare cases a pack may 
have a va.ld-appearlng label from some previous application which 
prevents It from being re'abelea. In such a case the pack should 
be erased first before lnlt_vol is invoked., 

~otl09 VoJ~~ 

When the system Is bootloaded, the hardcore system runs In 
the hardcore partition defined on the RPV by the PART He card in 
the configuration deck. During file svste. Initialization, the 
root dIrectory is located and that section of the directory 
hierarchy Mhlch resides on the RPV is made available for the 
system. The root logIcal volume 1s defined at this time. Other 
PART cards may point to other disk units; if so. the partitions 

·wl' I be located bV looking at the labels on the packs on these 
units but segments on these volumes are not made available for 
Mu.tics use during hardcore initialIzatIon. 

This is the situation when the system COMes UP in ring 1. 
Only the root logical volume Is defIned, and the only physIcal 
volume being used Is the RPV. This Is the only time that the 
systeM operates with a partially mounted logIcal volume. 
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The operator·s normal action Is to issue a series of add_vot 
commanas to cause the other volumes of the root logIcal volume to 
be mounted, and than to issue add_Iv commands and add_vol 
commandS for additional logIcal VOIIJ~~S and the physIcal volumes 
that make them UP. 

The operator may 'lst the disk table to find out which disk 
drives are mounted by Issuing the ··Ilst_disks" (Mld-) command. 
Its output looks 'Ike this: 

dska_Ol 
dska_02 
dska_03 
dska_04 
oska_05 
dska_06 
dska_07 
dska_08 
dska_09 
dSka_10 
dska_11 
dska_12 
dska_13 
dSkb_01 
dSkb_Q2 
dSkb_03 
dSkb_04 
dskb_05 

root2 root 
new (blue) 
( i 0 dr 1 \I e) 

(deletedt 
true (blue) 

rp\l root 

..... 

In the example, the operator has Issued the co.mand 

to complete the root volume. The one star after the lIne for 
dska_02 indlcates that the pack on dska_Q2 is ~~~ to be the 
physical volume -new" of the logical volu~e dblue." Since It Is 
assumeo, the system has not yet read Its label. The three stars 
after the 'Ine for dska_06 inaicate that the pack on dska_06 1s 
J1o.2l!D to be the Phtslca I vo lume ··true·· of I oglca I vol ume "bl ue" 
-- the system has read the label of dska_O& and It matches the 
registration for physIcal volume ··true." The add_vol co.mand 
makes a volume known~ but does not make It avaIlable for paglng 
unless an add_Iv Is pendIng and this add_vol completes the 
logIcal volume. The parentheses around the logIcal volume name 
indicate that the logical volume "blue" is unavailable for 
pagIng. 

To cause all assumed and known phYSical volumes of a logical 
volume to be accepted for paging, the operator Issues the add_IV 
command. If this command Is issued when some physical volumes of 
the 'oglca' volume are not lIsted In the disk table. the system 
wIlt type out mount messases for each phvsical volume and wl1. 
then assume that the phvsIcal volumes wi" be mounted on the 
specifIed volumes. The operator will then type add_vot commands 
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for each physica' volume which has been requested. When the last 
add_vol command Is typed, the syste_ wIll respond wIth a ~essage 
sayIng that the logical volume is mounted. 

In the example above, If the logical volume --blue" were 
reglstered to contain cniv the two phvsicai vojumes =new= and 
-true," the operator could issue the command 

add ..... vb' ue 

to cause the .abel of oska_02 to be read and checked, and to 
cause both phvslcal volumes to be accepted for paging and the 
logIcal volume to be .ade available for user use. The system 
would type the message 

public Iv blue mounted 

and the output of 'lst_dlsks would then look like this: 

dska_01 
dska_C2 
dska_03 
dska_04 
dska_OS 
dSka_O& 
dSka_07 
dska_Oa 
dSka_09 
dska_10 
dska_11 
dska_12 
dska_13 
dSkb_01 
dskb_02 
dSkb_Ol 
dskb_04 
ds·kb_05 

root2 root 
new blue 
(i 0 dr 1 vel 

(deleted) 
trye blue 

rpv root 

phvslcal votu.es which are being used have no stars after theIr 
na.e. 

If the system has been bro~ght up after paCks have been 
~oved, the disk table may sho~ certain assumptions Mhlch are no 
longer true. The del_vol (dv) command can be used 1'0 erase the 
entries for assumed or known physical volumes from the disk 
table. The del_vol command does not do anything to any disk 
drive; it Just changes the table. 
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At this poLnt It may appear that the operator has to type an 
add_vol co~mand for each physical vo'~~e and a add_'v command for 
each logical volume, In order to Qet the svstem started. Not sot 
defau.t assumptions have bee~ built Into the system to eli~inate 
extra commands when they are not necessary. 

Whenever the Inltiallzer process crosses from ring 1 to ring 
4, as a result of the ·startup", "mu' tics", or "standard" 
commands, the· syste. does an automatic -add_Iv root" to Insure 
that the root logicaj volume is complete. If the root cannot be 
completed, the system remains In ring 1, since otherNlse It might 
attempt to access a directory which was not Mounted. 

Whenever the Initializer process attempts to start the 
answering service, as a result of the "startup" or -~ultlcs" 
commands, or when a "reload" command Is Issued, an automatic 
··add_lv -at , •• cOllmand is executed to attempt to mount al' logical 
volumes which are not In use because one or ~ore of their 
phySical volumes Is known or aSSUMed. If any logical volume 
cannot be completed, the answering service startup Is not 
attempted. The operator may then use the del_vol co •• and to 
correct the disk table and try startup again, or may use add_vol 
to obtaln the .isslng votu.es. 

These defau.t assumptions mean that if the operator Just 
types "startup· In ring 1, as he is used to doIng, all volumes 
which were In use at the time of shutdown Mil I be re-accepted and 
the system will resume operatIon. If the operator Issues the 
command "BOOT STAR- to BaS, and If all physIcal volumes are where 
they were at the time of the last crash or shutdown, the system 
wll. not even pause In ring 1. But if there is any trouble, the 
system will walt for an operator command Instead of plunging 
ahead blindly. As descrIbed belo~, the salvager has been 
Integrated Info this scheme so that If salvagIng Is necessary It 
is Invoked auto.atlcalfv. 

These changes are part of a genera' ptan whIch wIll al low 
the system to be left In unattended mode, .Ith a BOS runCOM ~hlch 
wil I reboot the svste. if It crashes. 

A physIcal volume may be In one of the following states: 

1. Not mounted 

2. On the drive but drIve not ready. 

3. Drive ready, system unaware of contents. 
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4. Known (system has read label). 

5. In use tor storage system or 1/0. 

The add_vol and add_Iv commanOs can move a phvsical 
higher-numbered states. There are also commands 
phvsical volumes back do~n. 

The command 

del_'v <Iv_naMe> 
Example: del_'v blue 

page 19 

volume to 
for mov Ing 

causes the system to .ake all segments 
<Iv_name> unavailable to users, and 
shutdown and un'oading of each physical 
logical volu~e. As each disk unit Is 
form 

on the logical volume 
then causes the orderlv 

volume contained In the 
unloaded a message of the 

de.ounted aska_u2 

wi I I be printed. Since segments which users may be uS'lng are 
Made unavailable by the del_Iv com_and, the operator should use 
this command only when he Is Instructed to do so. 

Since the system wll' encoynter errors 11 a disk drive Is 1s 
stopped manuall, when It shouldn-t have been stopped, the 
software Is designed to support the fo"owlng rulel 

Never stop a disk drive manually while 
Multics 1s In operation. 

When the system demounts a disk pack, either a storage system 
physlcal volUMe or an 1/0 pack, it will always unload the dIsk 
drive by program contro •• 

adddev, addd 

deldev, deld 

Now allowed In ring 1 as well as ring 4. 
This command may specify a storage system 
disk drIve which has been deleted by the 
de I dev co.mand. 

NOM allowed 1n rIng 1 as well as ring 4. 
This command may specify a storage system 
disk drIve. If the drive Is currently in use 
for paging, an error occurs. OtherMlse, the 
drive Is made unavailable for storage system 
use. 

Name changed from ·force-. 
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storage, stor Abbreviation changed f r01l "dvm" • Output 
format changed. 

l1IultIcs, mult Now IIQunts volumes If necessary. 

standard, stsn No ... mounts vOlumes If nee essary. 

startup, star Now lIounts volumes If nee essary. 
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The storage system structure repair procedures known 
collectIvely as the salvager have been extensivelV modIfied In MR 
4.0, both for automating crash recovery and for handling the 
structural changes in the storage system data. The salvager 
programs are now part of the standard system tape; new salvaging 
~odes have been introduced and some old .odes redefined; and 
control of the salvager Is now from command options rather than 
from the processor swItches. There are now four kinds of 
saJvaging operation which the system can perform. These are 
emergency shutdown, ~olume salvage, directory hierarchy salvage, 
and on-line sa'vage. The system has been modIfied to Invoke the 
salvager automatically whenever data In the storage hlerarchv may 
have been damaged. 

Emergency shutdoMn has been reMorked COIIPtetely and greatly 
improved. It Is much more relIable than in pre-4.0 systems. 

Sometimes the system crashes before the storage system has 
been turned on. PrevIous'Y, an attempt to emergency shutdown in 
such a situation would lead to another crash. and mIght do 
serlous damage to the directory hierarchy. ThIs has been changed 
sot hat J. f a PI' em a t ur e em er g e nc y s ru t d 0Mf n I sat t em pte d , the 
folJowlng message is prlnted: 

ESO BEFORE FS ENABLED 
SHUTDOWN COMPLETE 

and the directorv hIerarchy Is untouched. 

It is a.wavs safe to attempt an ESO, and If emergency 
shutdown crashes It ~av be retried. 

Volume salvaging Insures that there are no reused addresses 
or ll.-formed VIDe entries .In the VIDe and volume map of a single 
physlca. volume. 

If a volume was In use by Multlcs and was not demounted or 
shut down by normal or emergency shutdown, 1t will be salvaged 
automatlca'lv the next time that the Phvslca I volume Is accepted 
for pagIng. 

The operator may force the volume salvage of a particular 
volume by typIng the command 

salvage_vol <vol_name> <drIve> <options> 
Examples salvage_vol new dska_02 -Check_dlr 
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ThIs operation cannot oe done once the volume has been accepted 
for paging. OptIons may come from control arguments or from the 
SALV card. The "-chack_dlr" option causes the ~onnectlon between 
the VTOe entry and the segment·s dIrectory entry to be checked; 
It there 1s no directory entry for the VTae entry, the VTOC entry 
wit J be deleted. 

To cause the volume salvage of all physical volumes which 
are assumed present or known but not vet In use, issue the 
command 

salvage_vol -al. <optIons> 

A special interface is available to force the volume salvage 
of the Root PhysIcal Votume. Typing 

BOOT RPVS 

wll. force the RPV to be salvaged during bootload. (Part of the 
directory hierarchy on the RPV wll' also be salvaged, as 
described belo".t The RPVS option maY,be co~blned with any other 
command, so that 

BOOT RPVS SALV 

Is a valid command, whiCh calls for a volu.e salvage of the RPV, 
a salvage of the directory hierarchy eKlsting on the RPV, and 
then a directory hierarchy salvage of all directories. 

The "-eheck_dlr" option for the salvage_vol command cannot 
be ~sed on voluMes Mhlch are part of the RLV. Volume salvaging 
can only be done on un-accepted volumes; out In order to do the 
-check_dlr operatIon. the the RLV must be completelv accepted so 
that all directories can be looked at. If the directory salvager 
destroyed a branch for a segment on the RLV, the "orphanN VTOC 
entry would never get cleaned up if Multles were unable to 
connectIon salvage. A specIal scheme Is provIded to do a 
salvage_vol of a k~X of any physIcaJ volume of tte RLV. USing 
aos, the operator copIes the physical volu.e or physIcal volumes 
to be checked onto scratch packs. After ooottoading the system, 
the operator then tyoes 

salvage_vo' <pv_name> <drive> -copy <drivel> 
Example' salvage_vol root2 dska_Ol -copy dSkb_05 

changes, 1f any, are made to the copy, not to the version of the 
RlV pack that the system Is running on. After af' salvage 
operatIons have been done, the syste~ can De shut down and the 
salvaged copIes used to replace the old ve~slons. 
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Hierarchy salvaging Is the most lIke the pre-~.o salvagerl 
It corrects at. errors in directories, rebuIlding the dIrectories 
If necessary. The directory hIerarchy salvager is invoked by 
operator command bV typing 

salvage_dirs <options> 
ExampleS saJvage_dlrs -check_vtoce 

The --check_vtoce" option specifIes that connection from the 
directory entry to the VTae Is to be checked; if a dIrectory 
entry has no VTae entry It wltl be deleted. The "-rebuild" 
option specifies that at) directorIes should be rebuilt. Both of 
these options Increase running time substantially. 

RPV SALVAGING 

Whenever a voJu.e salvage Is done on the RPV, the directory 
hierarchy salvager is invoked to salvage the root directory and 
every directory at UP to two levels below the root if al' the 
dlrectory·s parents are on the RPV. This operation is done in 
order to make sure that the system can'compJete bootloao and come 
UP to ring 1 command 'eve •• 

RlV SALVAGING 

Before 'eaving ring 1, the system automatIcally salvages 
dIrectories down to level three of the directory hierarchy if any 
volume of the root logical volu.e was automatically volume 
salvaged. This action, ca. Jed RLV salvaging, is taken because 
such a volume salvage may have detected a reused aadress and 
introduced a page of zeroes into a crucial directory. 

The on-line salvager is invoked by recovery mechanisms "hen 
certain software errors or hardware failures occur. It can also 
be invoked manuallv by a system programmer who calJs 

The MR ~.o version of the on-line salvager has been substantialty 
improved over previous versions. 
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The paging devIce, 1f present 1n a configuration, wI II be 
flushed In stages as each volume Is a~cepted. Except In cases of 
emergency, tne joiiowlng ruie should be observedl 

After a crash, try ESD. 
If emergency shutdown does not complete, make 
sure that all volumes in use at the tIme of 
the crash are accepted durIng sa'vage. 

Observing thIs rule Insures that al' Infor.ation on the pagIng 
device will be flusned back onto the volume where it belongs. 

The system wll' not exIt from rIng 1 ~ntll the oaglng devIce 
has been completelv flushed. 
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~_EBBOR HESSAGES 

These messages have been changed to show the Subsystem and 
drIve number. The genera' error wIll look tlke thIs: 

dIsk_controll dev attentIon for dsk7 4 (10m 1 chn 30) cmd ~2 

stat 422DOOOOOOOO. 
disk_controll dSk7 4 sect=765. cVI=14, hd=O, addr=13370. 
dlSk_contro" dsk7 4 detai'ed statusl ~a 00 DO 80 00 00 

The detailed status message witJ only be printed in cases where 
It Is useful. If the dIsk unit Is unusable, for example If It 
has gone Into standby state, the message 

disk_control I dsk7 4 requires Intervention. 

wI" be printed and the alarm will sound. The operator may ready 
the dr i ve, af ter correct Ing the prob I em; the system w il I then 
type 

disk_control: dsk7 4 now operative. 

and attempt to use the disk unit again. 

The other possIble error messages about dIsk wi" not, in 
general, require operator intervention. 

disk_controll 10M system fault for dsk7 ~. 
disk_control: Ignored special on dsk7 4. 
disk_controll Interrupt from unknown devx 7, sx 7. 

status = 42200UOOOOOO. 
dIsk_contro" Lost 10M interrupt for dsk7 4 (10m 1 chn 3D •• 
disk_control' Unexpected 10M status 422000000000777000000000 

for dsk7 4 (10m 1 chn 30). 
disk_contro" dsk7 4 tallv residue = 0001. 

The error message printed bV BOS for a dIsk error is simIlar 
to the MuJtlcs message. It looks like thisJ 

ERROR ON M400 A 30 4 (OSK7) 
CMO=32, S=3445, ADOR=6&6000, STAT: 422000 777000 

DETAILED STATUSI 2ZFOOOOOOOD04000 

The subsystem naMe (OSK7 in the example) may be replaced by stars 
if 80S has not yet read the CONFIG deck. 
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If the operator attempts to boot the system ~Ith the clock 
set to an obvious'v baa value, the system ~ll I crasr wIth one of .&.... ___________ A 

1f1~:>~ '"t:~~d~t:~. 

lolt_pvt' clock ma'fun,tlonlng 
lnlt_pvtl Incorrect c.ock setting 
lnlt_pvt. c'ock reads time before rpv label 

this crash occurs before any changes are made to the dIsk 
contents. 

An attempt to boot the system wIth a non-root volu.e where 
the RPV should be ~lll usual'v result In a crash with one of the 
lIessa ges 

Inlt_pvtl no root 
init_pvt: dska 3 has no Mujtlcs Jabel 
lnIT_pvt. no part he on root dska 3 

the ROOT cara must be corrected, or 
restored. Once again, no changes 
contents. 

the contents of the RPV 
have been made to the dIsk 
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Several of the standard operatloral procedures are affected 
by the new storage system. 

The system programmers will have set up some new RUNCOM 
flies for the standard SAVE procedures. At least the fot lowIng 
wIll be provided. 

SAVEl 
RESTT 

Save all volumes to ta~e 
Restore all volumes from tape 

When a new volume Is added to the system, or any volume Is ~oved 
from one disk unit to another, these RUNCOM files must be 
updated. 

The regular incremental, catchup, and complete dumping 
procedyres wlf. not change too much with KR 4.0, but the 
installation management may choose to rearrange the dump control 
f 11 es. 

If the PRPH OSKx card Is changed, the systeM Is unable to 
assume anything about the location of any volumes on the next 
bootloaa. So after a change to the PRPH OSKx card, the operator 
will have to type an "add_vol" com~and for every volume In the 
syste •• 

In order to add a neM volume to an existing logical 
the operator must shut down and reboot, and 
-initlallze_Clsk- com.and for the new volume when ring 1 
level 1s reached. 

volume, 
type an 

C omllland 

Many Internal changes have been made to Muftlcs so that 1t 
will crash less often and make crashes which do occur easier to 
recover from. 
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PAGING OEVICE RECOVERY, 

After a system crash, the standard procedure Is to attempt 
an ESO first. If ESO faIts or cannot DO attempted because core 
has been lost, do a 

BOOT SAlV 

to cause the salvager to be run. If the ESO was not done, the 
fo.lowing message will be printed when the salvager Is 
bootloaaedl 

Inlt_pvt. paging device will be flushed' 20~O records 

If this message occurs, The paging device records for each volu.e 
wltl be flushed onto the volume as it 1s accepted for paging. 
(This operation takes a few extra seconds fo~ each volu_e.) At 
the ena of salvaging, If the operator types ·startup·, 
"standard", or -mu' tIcs", t~e system wi.1 attempt to enable the 
paging device, and if successfuJ will print the message 

enabled pdl 2040 r9cords 

giving the size of the paging devIce. If some volumes, which 
were mounted at the time of the crash, don-t get accepted during 
the next bootload (salvager or regular). the paging device May 
contain pages whiCh ~ust be flushed before the paging device can 
be used for regular paglng. The system wIll refuse to enter 
normal operation If thls is so, and wIll print 

errorl paging device unflushed. need 2 vots for 78 recs 
Command' 

The system wIll not enter standaro mode (ring 4) untIl the pagIng 
device is completely f'ushed. In some cases, for example if a 
pack has a head crash, it .ay be imcossible to flush the paging 
devIce compJetety; In other cases, for instance If a dIsk MPC 
goes down, severa. boot'oads with dIfferent volumes on-flne MIlt 
be required to get all PO records flushed. Once allflushable 
recoros have been flushed, the operator must issue the com_and 

to clear the paging device of records whIch cannot be flushed. 

DISK UNIT FAILURE 

Often, only one disk pack or disk unit is Involved in a 
system failure. The symptom that an operator will notIce is a 
burst of write error messages for the drive, and then a message 
like 
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disk_controll dSk7 4 requlres Intervention. 

wIth an audIble alarm. The error aessages may repeat 
periodIcally. In some cases, the system crashes when a disk unIt 
falls; but often the system wIll continue operatIng although 
without the avaljabljlty of ·segments on the devIce affected. If 
a dIsk drive has dropped Into standby, and the system Is stIli 
operating, the operator should attempt to ready It. If the drIve 
can be made ready, the system will print 

dIsk_controll dsk7 4 now operative. 

and attempt to use segments on the drive agaIn. If there has 
been a head crash or the disk unIt has become unusable, the 
operator .ust shut down, substItute a spare or repaIred disk pack 
and drIve, and use RESTOR to restor the contents of the volume 
fro. the last SAVE by typing 

RESTOR Input_medlom 
OSK7 4 ENTIRE USER-PACK_8 
END 

and _ounting the appropriate tapes or SAVE packs. The next step 
Is to reboot the system, and reload the segments whIch have 
changes since the SAVE by Issuing the fo.lowlng cOMmandl 

and allo"log reload to scan al' catchup and Incre_ental tapes 
made sInce the SAVE. If the sIte has a paging devIce, and there 
are pages for the damaged volume on the paging device, It would 
not be safe to flush these pages back onto the new pack, even 
after reloading' so the system staff will probably have to zero 
the paging device as descrlbea above. 

If several volumes are damaged. and some are from the RLV, 
these volumes should be reloaded befo~e non-RLV volumes are 
atte.pted. 

The system handles out-of-disk much better; running out of 
dIsk on .ostvolumes is no longer a system crash, although It may 
annoy users wIth segments on the vo'u_e. 

The device_meters command no longer tells how many records 
are left. To get a su •• ary of what volumes are on-lIne and how 
much rOOM Is left on them, type 

whIle In admln mode. The output Is sorted by logical volume 
name. If the arguMent "_Iv NAME- or "-pv NAME- Is given, onlv 



MULTICS OPERATING STAFF NOTE HOSN-A001 page 30 

that phvsIcal o'r logical volume will be listed. The output looks 
like this: 

DrIve Records left VTOes l@'t PV naMe LV nalfte 

dska_02 P 17752 3688 ~817 1850 rpv root 
dSka_O,+ P 17752 3333 2817 1865 cisl2 root 
dska_03 18322 '+102 4135 2438 Idd lIbraries 

The .pM flag above indIcates those drIves contaIning partItions. 
If the "-total- argu~ent 1s given, the output Is 

Records 

18322 
35504 

Left 

4102 
7021 

VTOCs 

4135 
5634 

Left l V Name 

2438 libraries 
3715 root 

and the operator "storage- command now does a -11st_vols -tt". 
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APPENDIX A 

LIST OF OPERATOR COMMANDS 

The folJowlng list ShOMS aJI rln9-1 and rlng-4 commands. 
Unless otherwise noted 1n the "Ring- column9 the command Is for 
rln9-4 only. 

kQmmaDg AlltlCb. lUlls 

abs abs 
accept acce 
add_'v alv NEW both 
add_vol av NEW both 
add_vol_registration avr NEW both 
addcpu addc 
adddev addd CHG both 
addMem addm 
addpage addp 
ad.In 
attach atta 
bos both 
bump 
change_vol_registration evr NEW both 
cripple crlp 
define defi 
del_Iv dlv NEW both 
del_vol dv NEW both 
dei_vol_registration dvr NEW both 
del cpu dele 
deldev deld CHG both 
delmem de •• 
del page deJp 
deroute dero 
detach deta 
develop deve 
down 
drop 
exec x 
force_reset CHG 
force_pd_abandon NEW rlng-1 
go 
help rln9-1 
h.u 
Inlt_vo' NEW both 
lnterco. lc 
list_diSks I d NEW both 
.lst_vo'_reglstratlon tvr NEW both 
login 1091 
logout logo 
1ft8xunits maxu 
mc_llst 
IIc_on mc 
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message mess 
multlcs mult 
no_start ns 
QuIt 
rep 
redefIne rede 
reJoad 
reload_system_release 
remove remo 
reply r 
reregister 
reroute rero 
reset rese 
route rout 
salvage_d!rs sa Iv 
sa Ivage_vo'. sv 
shutdown shut 
standard stan 
startup star 
stop 
storage stor 
substty subs 
svsld sys1 
terM1nate t er .. 
unbump unbu 
undefine unde 
warn )I 

who 
word 

CHG both 

both 
r1ng-1 

NEW r1ng-1 

NEW r1ng-1 
NEW both 

both 
CHG r1ng-1 
CHG both 

CHG 
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APPENDIX B 

COMMAND DOCUMENTATION 

OnlV new commands are ~rltten up in this section. Consult the 
Hultlcs Operator-s Handbook for other commands. 
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E~k1l~nl Register a new physicat volume. If the logical volume 
does not alreadV exist, register the new logical volume also. 

Ac:..snUKoUI 
pv 
pv_name 

-Iv LVNAME 

-Model HOONO 

.... serial SER 

Is the litera. string ·pv" 
is the physical volume name 

Specifies the logical volume name. 
argument must be provIded. 

This 

SpecifIes t~e Honevwell model number for the 
disk pack. If omitted, the default is 400. 
The fo.to.lng are valid values for HODNOt 

181 OSU181 
191 OSS191 
400 MSU0400 
~50 MSU0450 

Specifies tne manufacturer·s serial number 
for the pack. If this argu.ent Is omitted, 
the default Is "none." 

The remalning arguments are valid onlv when a new logIcal volume 
is beIng registered. Otherwise they are ignored. 

-owner Person.ProJect Specifies the user identifier of the 

-access_low xxx 

-public YESNO 

-acs PATH 

volume o-ner. If omitted the Person.ProJect 
of the user executing the co •• and Is used. 

Specifies the mInimum sensItivity levet for 
informatIon on the volyme. 

SpecIfies the maxImum sensItivIty leve' for 
information on the volume. 

Specifies whether the volume Is publlc. If 
omitted the default Is "ves." 

Specifles the path name for the ACS. 



MULTICS OPERATING STAFF NOTE MOSH-AD01 page 35 

E~~1i201 HQdlfy logical volume or physical volume,registration. 

~ax: change_vo'_registration pv pvname contro._args 
change_vol_regIstration Iv Iv_na.e control_args 

PV 
pvname 
I v 
jv_name 

Is the 'iterat string ·pv" 
Is a physIcal volume name 
Is the literal string ·tv"· 
Is a I 091 ca' v 0 I u me nail e 

~i~ A£g~a&n~1 The fo'.owing control arguments are valid 
when ·pvN is specifladl 

-model MOONO 

-serial SER 

-location LOC 

SpecIfies the Honeywell ~odel number for the 
disk pack. The following are valid values 
for MOONOI 

161 DSU181 
191 OSS191 
400 MSU0400 
450 HSU0450 

SpecIfies the manufacturer·s serial number 
for the dIsk pack. 

Specifies the current location of the disk 
pack. 

-date_registered OATE Specifies the date thephyslcal volume was 
registered. 

-name PVNAME 

-pvld PVIO 

Specifies the physical volume name. 

Specifies the unique IdentIfIer 
physical volume. 

of the 

The following arguments are valid when Dlv· is specIf1edl 

-owner Person.ProJect Speclfies the user identIfier of the 
volume owner. 

-pubtic YESNO 

SpecIfIes the minimum sensItlvity level for 
Information on the volyme. 

Specifies the maximum sensitivltv level for 
infor.ation on the volume. 

Specifies whether the volUMe Is public. 
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-acs PATH 

-name LVNAME 

~'vld LVrO 

SpecIfIes the path name for the ACS. 

specifies the logical volume name. 

Specifies the unique identifler 
vo'ume~ 
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of the 

~~~: Changing the name or unique 10 attributes of a physical 
volume or logical volume is an operatIon which is only done to 
correct a ~ron9 registration file. The volume label is not 
affected by the change to the registration fIle, and simply 
changing the registration fl'e wIll usually have only the effect 
of makIng the volume or logical volume un.ountable 
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EYo&il~na Unreglster logical volume or physical volume. 

!J:gl.l.IU.Q'u'& 
PV 
pvname 
Iv 
• v_name 

!jll~$.& 

dei_vol_registratIon pv pvname 
del_vo._registration Iv Iv_rame 

is the literal strIng ·pv M 

is a phvsical volume name 
Is the litera. string -Iv fl 

is a logical volume naae 
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When MpVM Is specified, the command wIll refuse to leave a 
'ogica' volume with no physIcal volumes In It. 

When unregistering a logical vo'ume, the physical volumes being 
releasea witt be listed. 
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E~D~~QQI Print regi~tratlon Information for logIcal volume or 
physical volume. 

!C..SU.UlilQll' 
pv 
pvname 
Iv 
Jv_nalle 

Jlst_vo._registration pv pvname 
Ilst_vo'_r~glstration Iv Iv_naMe control_arg 

Is the _Iteral strIng ·pv" 
Is a physicat volume name 
Is the .ltera' strIng -Iv" 
I s a I og I c; a I v 0 • u me n all e 

~1c.g,1 Ac.,g~Qll: If "Iv" 1s spec! fled, the ··-brief" (U_b , .. ) 

argument tists only ohysical volume names. 

list_vol_registratIon Iv root 
Ivnamel root 
Ivld: 
o~nerl 

publIci 
mln_access_class: 
max_access_classl 
acs_pathl 

npv' 

pvnaIRel rpv 
pvid: 
serIal' 
lIode" 
Jocat.ionl 

pvname: root2 
pvld' 
serial: 
model: 
I oeat Ion: 

220531524466 
Inltlalizer.SysOaemon 
ves 
O:oouoon 
71777777 
> I v>roo t. acs 

2 

220531524345 
2733-58 
400 
online 

5701~4045160 
2733-59 
400 
onlIne 

.ist_vol_reg.istratlon Iv root -bf 
rpv 
root2 
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Ewl~lJ.~Il: Tet. the system that a physlca" volume is on a disk 
drIve. Read and check the label. 

aad_vo! pvnar.e criv6_name 
add_vot -a I f 

Ac.~u~.eD t$ I 
pvnalle 
drl ve_name 

~1~ Acgyweoti' 
-a I t 

Is the name of a phvslca' voJume 
has the form <subsys>_<nn> 

Hount all assumed phvsIcal volu.es 

~~~: The registration fl'e for <pvname> Is consulted to find 
out the logIcal volume name and to valIdate the 'abel. 

The voluMe 'abel Is read and checked. If the .abells correct 
the drIve Is 'eft In the known state. 

If an add_Iv cOllmana for the, logical volume containing this 
physlcal volume has oeen prev16usly lssuea, and if thIs add_vol 
command completes the loglea' volume, the logical vo,'ume Is 
accepted for pagIng and a message Is printed. 
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ada_Iv, ai'll 

~~ll~QI Cause a lo~lcal volume to be accepted for paging. 

~Q1~i duy_tV iV_naMe 
add_' v -at I 

~liU~1 
Jv_name Is the name of a registered logIcal volume 

k.sUl1u.L AJ:5I.ulWll~ I 
-all Hount all Incomplete logical volumes. 

~&~I If all. physical vO'umes for the logIcal volume are 
alreadv accepted, known, or assumed, add_Iv "111 insure that a" 
labels have been read and checked, and wIll then accept the 
logical volume for paglng. 

If one or more volumes are mIssing, add_IV wll~ assIgn drives for 
the missing volumes, print mount messages for each missIng volume 
In the form 

mount pv k202 on aska_07 

and set the assigned drives Into the assuMed state. The operator 
~ay mount the physical volumes where requested or use hIs own 
Judgement. As each phvsical volume Is mounted, the operator wll' 
Issue an add_vol command to the system; the last add_vol command 
wll I cause the logical volume to be accepted wIth a message of 
the form 

private Iv cp22 mounted 

When the add_Iv command 1S Issued, al I assumed drIves should have 
the correct contents; otherwise an error message wIll be typed. 

The .1st_disks COMmand tists al' outstandIng add_lv·s. 

The del_Iv command can cancel an outstanding add_Iv. 
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f.wl~liWl.I Tell the system that a physIcal vo lume Is no longer on 
a drIve. 

~flJ.n.t.s.l 
drive_name has the form <subsys>_<nn> 

~.e~1 The drive specified may not be In use. See the del_Iv 
command for demounting logical volumes which are in use. 
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EYnkllQO= Tetl the system to force the demounting of a logIcal 
volume. 

~~UDll: 
Ivname specIfIes the name of a logical volume 

H~~~: If the logIcal volume Is In tne process of being mounted, 
this command cancels the reQuest. 

If the loglca' volume Is already mounted, thls command makes the· 
segments on the volume unaval'ab'e to al' users. and shuts down 
and unloads a.1 physical volumes In the loglca' volume with a 
message of the form 

demounted dska_JZ 
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ElwkLUmI Write the .abe. of a new phvslcaJvolume. Set up Its 
VTae and volume map. This operatIon destroys any previous 
contents of the physical voJume. 

Sxnlu. 1 

Ar..g.uUnll J 
pvname 
drive_name 

~1~! ALgymeot~1 
-specIa' 

SJtikU! .t1.wiil: 

Is the name of a phvsica. vol ume 
has the form <subsys>_<nn> 

Enter dIalogue wIth the operator. 

In special mode the operator ~ay specif, the position and sIze 
of partitions on the phYSical volume. . 

The followIng request lines may be typed 

part NAME HILOW SIZE Where NAME Is a 4-character partItion name, 
HILOH Is eIther "high" or -low", and SIZE Is the 
partltlon size 1n re.cords. 

avg FFF.FF Specifies the average segment length for segments on 
the phvsical volume. The defau.t length Is S.O. ThIs 
nu_ber Is used to calculate the number of VTae entries 
on the volu.e. 

lIst 'Ists the partitIons defined so far. 

end 

QuIt 

causes the physical volume to De inItialIzed. 
operation takes about 90 seconds. 

causes an exit without dolns anythIng. 

ThIs 
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EYnk~QI List the usage of storage system disk drives and a" 
pending add_'v·s. 

!c.,gYUD.lll 
drive_name Is the name of a drIve to be listed 

~Oi~' AcgYm&Ql~1 
-Iv LVNAHE Jist only drives pertaining to LVNAHE 

list only drlves pertaining to PVNAHE 
list onlv nonempty drives 

-pv PVNAME 
-brief, -bf 
-mount, -mt list onlv pending add_lv·s 

list_disks 
dska_01 root2 root 
dSka_OZ new (blue) • 
dska_03 (10 drive) 
dska_04 
dska_05 (deleted) 
dSka_06 true (blue) ••• 
dska_01 
dska_08 
dska_09 
dska_l0 
dska_11 
dska_12 rpv root 
dska_13 
dskb_Ol 
dSkb_02 
dSkb_03 
dSkb_04 
dS'kb_05 
public Iv blue mount In progress 
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liaJJU1: reregister 

Ewl~l..Uul1 Regenerate vo4ume registration information. 

reregister pvname drive_name 

~ume.Dt$.a 
pvname 
arlve_name 

1s the name of a physical volume 
has the form <subsvs>_<nn> 
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~il~t This command reads the label of the volume on - the 
speclflea drive name. If it Is a valid label for the volume 
whose name is given, the registratIon data Is refabrlcated from 
the label and the drive is left In the knoNn state. 
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force_pd_aDandon 

~~l1~nl Discard all data on the paging device. 

~ ........ ""'- . 
JilJU,I.Laa. • 

Ac..g~~Qll : non e 

~1~~: ThIs command destroys information. It should be used 
only after a system catastrophe which has Jeft pages on the 
paging devlce whIcn cannot be flushed; and the command should 
not be Invoked unti' all physlcal volumes ~hich can accept data 
from the paglng device have been flushed. 
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EYnk11gn1 Salvage the olrectory hlerarchv_ 

G.wll~ Ac.9.Uun1.i I 
-check_vtoce 
-rebultd 
-pathnalle 
-tong 

Delete branch if VTOCE missing 
Rebuild all directories 
Print pathname being processed 
-check_vtoce -rebuild -pathname 
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-console 
-dump 

Output to SYSERR console Instead of printer 
Dump damaged obJects 

-debug System programmer use only 
-. eve I N Salvage'eve's Q-N on.v 

!:UU~~: 
The SALV card may specifv some default optIons. 
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EYDk1i2n1 Volume salvage a phvsical vo'uMe. 

saivage_voi pvname orlve_name conjFo,_args 
salvage_vol -at I control_args 

Ac.gYm~ot~1 
pvname 
drive_name 

is the name of a physical volume 
has the form <sub Sys> _< nn> 
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~1a:.ll Ar:..gyuo.ll l 

-console 
-check_dir 

Output to SYSERR console Instead of printer 
Oelete VTOCE if no branch 

-copy DRIVE Salvage inactIve copy on DRIVE 
-dump Oump damaged objects 
-debug System p~ogrammer use only 

tisU~~: If -all is specified, al. knoMn and assumed physical 
volumes are salvaged. 

An accepted physical volume cannot be salvaged. 

The -copy option is used to satvage a copy of an active volu_e, 
usual'v because the operator wls~es to use the -check_dlr option 
on a volume of the RLV. 

The SALV card m~v supply some def~u't options. 


