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Tos Oistripution
Fromi Te He Van Vieck
Dates June 18, 1375

Subjectt SAVE and RESTOR for New Storage System

BURBDSE

This memorandum Is a short note on the differences between
the BOS commands SAVE and RESTOR on the current system and the
new Multics storage system, It Is intended for BOS maintalners
and people of similar expertise.

QVERYIENW

Jntll the new bacxup system s wrlitten for the new storage
system we wiil want a simple package for saving and restoring the
contents of volumes for the new storage system. The SAVE and
RESTOR for the current system require redefinition because they
depend on the format of the FSOCT and the notion of device ID,
both ot which are altered In the new system.

The overall function of SAVE remalns the same? that s,
SAVE s to write the contents of a specifled portion ot the
system®s secondary storage onto tape {(or onto an 10 disk).
RESTOR is to Dbe able to refoad these tapes (disks) In such a

fashion that Multics operation can plck up where [t was
suspended.

PROPQOSED _CHANZES

Four dgitterent BOS programs are affected by the changes
Introduced by the new storage system. They aret

1. save.alm - the SAVE command

2e restor.alm - the RESTOR command

Mul tics Project I[nternal working documentatione. Not to be
reproduced o~ distr ibuted outside the Multics Project.



MULTICS TECHNICAL BULLETIN MYB- 206 page 2

3« sav_utit.inctesalm - a utillty package which manages
functions common to both SAVE and RESTOR. This Includes
the Interpretation of the FSOCT bit mao and the loop over
device ID*s.

be argmulesinclealm - a utllity package which parses storage
address ranges typed by the operator Into a palr of arrays
defining the amount of storage to be dumped or reloaded.

in additlion, the format of the tapes produced by SAVE wlil be
different from the current format.

Chapges_to ARGMUL

The ARGMUL package now returns Lts answer In the pair of
arrays “"amflrst™ and "amtast™. Each is 8 words tong, and Indexed
by device ID. These are jinterpreted to speclty that all storage
addresses f~o>m amtirst{(i) to amiast(l) for each device ID | are
to be dumped or reloaded. ARGMUL Is the program in B80S which
types the famliiar sequence 0! sixteen numbers when [t Is Invoked
by SAVE, RESTOR, TEST, and FMT.

The nenw vaersion wil! have to be abnle to handle more Storage,
specifled dlfferently. In particutar, we need to be able to
specify that many volumes should be dumpedy, or that only one
physical volume be dumped, or that tess than one volume be
dumped? or any combination of theses The llmlited size of the
B0S command line (20 words) will be a problem in some cases.

The Internal iist of addresses to be dumped must atso be
reformattedy since It may be conslderably targer, and since
additlonal confliguration tlexibility has been Introduced lnto the
system with the new CONFIG deck formate.

QUTPUT TABLE

The output from ARGMUL will be a table with the following

forms
dct rqst (100) alligned,

voiname char (4},
tfvname char (4),
frec fixed bin (35),
irec fixed bin (35),
into tixed bin (35),
dvt_nord,
3 lom bit (3) unal,

NNVN NN N
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3 chn bit (B) unal,
3 dev bit (9) unal,
3 tvyp bit (18) unat;

The quantity "into™ will always start out equal to "frec"™;s its
use is described below. The addresses "“frec*", "lrec", and "“into™
are all Multics addresses =-- that ls, they are record numbers,
not sector numbers.

INPUT TO ARGMUL

There a~e three cases to distingulish heree.

Requesting all Storage

The commonest ftorm oOf argumant to ARGMUL is the
speclfication of alt the storage avajilable to Multics, as when
the operator tyoes

SAVE

In this case, the output table can be bullt easlily by reading the
conflguration decke

Requesting Spaclitic Volumes or Addresses

The next-most~-common use of ARGMUL Is to speclfy a single
volumey or a part of a volume. The address forms accepted by
ARGBOS are valld herey with an optional T0 clause. Examples!

SAVE VOL FRED

SAVE VOL FRED 0 TO 6666.
SAVE PHY D191 & 100 TO »00
SAVE PART LDG

These address forms speclfy only one volume, or part of one
volume. Thereforey, they will generate only one entry in the
“rqst" tabie.
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Requesting Multipte Speclflc Ranges

The tinal forms which allows the tlexlbllity of multiple
addresses of the forms Interpreted by ARGBOS, ls difficult to
accomodate since the command Iine Is {1imited in length,
~Therefore, the keyword LIST In the command line wllil cause ARGMUL
to read multiple Input tlnes and parse each separately untll a
fine contalning END (s encountered. FfFor example!

SAVE LIST
VoL MXp1

VOL MX02

VOL MX33

QUIT

Changes o SAVE

The SAVE program must be modified to handle the new forms of
ARGMUL output. In addition, the tape format must be changed to
correspond with the new system organization.

TAPE FORMAT

The ftirst record on every physlcal reetl will consist of the
"rqst"™ structure output by ARGMUL. On the second and subsequent
reels of a multi-reel SAVE, the ™"into™ items of one or more
volumes will be changed. It a volume has been completely
processeds the "into" will be equal to the "irec”™ for that
volume,

Identifying Information such as date and time saved, and
version number of the tape formaty, wlll also be stuck Into the
first recorde.

The next foglcal record on the tape wiil be the free storage
map for the physical volume. Rhenever SAVE swifches to a new
volume a new free storage map wlil be written outs. Unless
specific record numbers were specified, the usual case will be to
dump entlre volumes. In particular, the volume 1abel and VTOC
for each volune will be dumped as regular data recordse.

After that, loglcail records follow whlch contaln the data
from the volume., Unless the ALL argument was speclfled, records
marked free in the free storage map will not be dumpede Each
{oglcal record Is preceded on tape by 3 header whlch contalns an
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I0 worde The format of the ID word [Is as foltltows?

dcl 1 1d,
2 volume_no blt (18) unal,
2 record_no bit (18) unal;}

The ™“volume_no™ [tem In this header ls the Index of the volume
being dumped in the “rqst™ structure. The NTAPE package trims
tralling zeroes off the data on output.

Changes.to RESIQR

The RESTOR command wiil cali ARGMUL, Just as SAVE does, to
obtain a "rqgst™ structure defining what is to be refoaded. It
will then read tha first record of the first tape, and compare
the "rqst™ table on the tape with the one from the command [nput
sSourcees Since conflguratlion cards may have been re-ordered, the
order of the "rgst™s from the operator may have to be changed to
agree with the volume numbering speclflied on the tape. If the
operator®s request and the tape‘s contents are not lIdentical, the
RESTOR command wily aelther aborty, continue without comment, or
print a question and ask the operator whether to abort or go on.
When the operator asks for more to be restored than Is on the
tape set, RESTOR wilt atways abort. Ify hOowever, the tape set
contains more than was requestedy, this may be reasonablee The
command wlili ask whether to go on, uniess the argument ONLY has
been speciflied on the command |ine.

Ify for a glven volume, the logical volume name [In the
CONFIG deck does not agree with the loglcat volume name on the
tapey RESTOR willt abort., The operator must correct the CONFIG
deck and try agalne

It the device model! number for a given volume [s different
between the tape and the command Iinputy RESTOR wlil print a
comment and go on., However, a check uill be made to Insure that
the device belng loaded onto has a sufficlent address range
avallable to accomodate “lirec”™ before starting to 1oade.

Processing of the input tape is unchanged for data records.
The choilce of whether RESTOR reloads the voiume {abel or not s
determined by a new control argument for RESTORy the LABEL
argument., If LABEL 1s specliflied, then the voiume 1|abel is
overwritten oy the one from tape. If LABEL [ s not speclfled,
then the label from tape is checked against the one on diske and
RESTOR witll abort [t any of the foltowing ltems disagree!l

physicat volume ID
logical volume 1D
physical volume name
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{oglical volume name
manufacturer®s serlal number

The RESTOR command wlit! update a flefid in the tabel which glves
the date and time RESTORed In elther case.

Another new option for RESTOR Is the CHECK options which
will jJust orint the contents directory of a reel of tape (or
disk) created by SAVE,



