Prograsming Staff Note 32 Computation oeniey

September 15, 19545

FROM: M.J, Bailey and R.C. Daley

SUB.J:s A CT885 Secondary Storage Back-up and File Retrieval Scheme

This scheme, unlike earlier suggestions, is based on the folleowing
considerations and assumptions:

(2} That the proceesing of inczemental dump tapes on the 14C1 for
the 7094 system is undesirgble and would ir any case be very resitvicied
in scope due to the size and nature of the 1401, .

{b) That the post-processing of incrementel dump tapes on the main
computer syatem {e.g. a8 background in the curzent system} would take wp
very little less of the total system time than would the periodic com
plete dumping of all system and {current} user files in secondazy stcrajge.

(¢c) That 2 complete dump of currvent secondarvy storage filecs could
be done during time-sharing, without undesirable zestrictions on the use
of ¢ user's files while it ig taking place.

Throughout this paper the word "week will mean a veriod of M 24~hour
days (where M 45 probably 7 oxr grester); and the word *day” wi ' mean a
period of N hours (where N probably is either 24 oy sox™ foclor of 24).

1.3 Bsgeck-up Opexations Required

{1) PFor eécb'"day", form & Now File Tape (NFT) of ome or more reols,
in duplicate, sutomatically while CTSS is operating - in general dumping
at gome time after a user has logged out.
(

An NPT will contain & copy of the latest version of sll files newiy 4f*/
modified or created within that day., I might in some cases also contain s
tvedundant earlier vexsions of such files, due to a ugser's files having L ﬂig y
been dumped while he was logged in, an event which will be necessary A '
pricr to an automatic logout. . BN

A ‘\ _{\\‘\" )
An NPT will always be terminated automatically, by the system, at ’
the end of each H-hour day end at automatic logout time. In both cases
this would imvolve first ensuring that all new files for the day ox

partisl day, respectively, have been dumped; rewinding the last reel;

and then suspending dumping until the tape operator has mounted tapes

for the next day. Each reel should be labelled with two times defining

the pevriod during which the contained £iles were creatado




(i1) At the beginning of first day in each M-day week make a
CDT - a complete dump of current system and user files. This would
also be done sutomatically while CTSS is im operation (in duplicate)
without impairing the availability of a user's files., It would be
done before the initiation of the first NFT of the week.

'Current' user files would be those uged at least once during
the last p weeks, where p is probesbly 3 ox "%, That is to gay, files
liable to deletion by the administrator due to p consecutive weeks
non-usage at this time or soon after, will not be copied on to the
complete dump tapec.

. The material on the CDT would be ordered as follows: first,the
system files, next those usar files used at least once during the last
i days.for all users, followed by those last used during the next most
recent i days, and so on until all files used in the last (puwm) days
ave dumped. A printed summary of the contents of each reel would be
automatically provided by the dump program.

1.2 Reloed snd Retrieval Tape Situation on a Given Day.

. The following diagram shows the creation of CBT's and NFT's for
the 4 week period week j through week (j4+3):
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(Mj, N5+1, etc, are the numbers of NFT created each week and eaﬁh
is 2 M. ’.mey are >» M when automatic logouis have cccured).

There will exist at any time during the Ith day of the Jth week the
following tapes:
NFT: (2) An WFT, in duplicate, for each automatic logoui so far
on this 4 day, if any.
(b) An NPT, in duplicate, for each of the previous (I-1) deys
in week J, and for each automatic logout made on these days.
(c) At least one NFT {single copy) for each day of the q weeks
before week J. {q = 6%),

[Tapes in items (a) and (b) would be use& for a reload in week J,
while those in item {(c) would be used for retrieval by date of creation.]

CDT: (d) A complete dump tape ﬁDTjwln in duplicate, contaiuin z
copy of the state of the secondary stovage st the beginning of week ?e




except for those files unused since week (J~4&) (if p, as given in 1.1(i1)
above is 3). This tape would be used for a relcad in week J, and for
retrieval. :

(e) CDT3.2, CDTy.3, etc. for each previous week for some years
past, for general back-~up and retvieval purpcses. These tapes could be
kept in duplicate for gome most vecent portion of the time past, but
in single copies for the rest.

Note: If OF, denotes the files lest used in week x, (DT, the files
contained on CDTy, and N?Tx:y the files contained eon N??x,y then the
following equation holds:

¥
CMk = CDTk_l 4 Z I@ET. - O?k"p
Sa
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where M, is the number of WFT crezted in week k and p is as stated
in 1.1 (ii) above.

1.3 Procedure for a Complete Re-loading sfrex Disagﬁer in Dey I of Week J.

(i) Reload onto the secondezy storage 21l NFT written thus far in

) week J(i.e. items (a) and (b) in 1.2 sbove). If an NFT and
its duplicate is unreadable, some files written thig week
would inevitably be lost.

(ii) Reload CDTj.1, starting up CISS after all the system files are
in, then continue the reloading of users' secondary stozage
"£iles simultaneocus with the operation of CIES. Due to the
order of files on tape (see 1.1 {11} above) each user's £iles
will come back to him in groups, with the most recently used
group first, then some time later the next most recently usged
group, and so on. ‘

Files would not,in general, be reloaded into the same physical
locations as they previously occupied . -

As users start re-using the system their new files would not be
dumped until all reloading was completed.

If CDTy.; and its duplicate weze unteadabie, either CDTy_ o plus the
NFTj3.q ¢ (iﬂi, M3.1) may be loaded instead, or offending portions of CD¥j.]

ignored and the constituent files retrieved 8t their user’s request after
reloading was complete. '

1.4 Retrieval

With reference to the diagram given in 1.2 gbove, the following
statements sumearize the file retrieval situation:

(a) Files last created or modified in week j can be found om camﬁ,




Y.

possibly CDTy,,, and possibly also (DTj4p (i€ p is 3 es described in
1.1 (i1)), i.e. unless they were deleted in some way dutring week 3,
3+ 1) or (§+2)

(b) Files last created or modified in week j, day i, cam also
be found on NFTy of week j, if it is still being retained {(see 1.2
(c) above).,

(c¢) Piles deleted due to ncn~use since week j can be found on
CDTj, CDTj41, and CDTi42 {if p = 3),or found according to time and date
of creation/last modificstion as in (a) or (b).

(d) Filea.destroyed or deleted in week j + 1 can be found on
CDT§ if they were last made in week j or earlier, or otherwise may be
found as in {a) or (b)- :

Since each reel of the CDT's and NFT's being saved would be
accompanied by a written indication or summary of its contents accoxding
to the time of the last use or creation of its comstituent files, the
operator can always select the appropriate weel if the user provides
him with the necessary information. In such & case only ome reel need
be searched fox the file to be retrieved.

1. Data-Cells

It can easily be seen that the use of data-cells such as thoge used on the
the scheme described here. Moreover, certain advantages would accrue from
improvements which could be mede due to the random accegeibility of data-
cells, A scheme which took full sdvantage of the data-cells might differ
from the above in the points given below, assuming data~cells with the
specifications of the IBM 2321 (HModel 1). (It should perhaps be noted
that the IBM 2321 transmission rate is approximately twice 28 slow, and
its capacity twice as large ase that of 2400 feet of 800 c.p.i, 512«
word/recoxd tape on an IBM 729 VI tepe drive).

(a) A set of New Files for a given day (MFT, above) would occupy
lees space because the NFT would now contain the latest version only of

each new file, since ecarxlier versions made that day would be overwritten.

(b) The termination of & set of New Files at the end of a day
would not.often involve remounting a new data-cell {only when all stxips
vere full). The new files for the next "day" should perhaps begin on
the next higher addressed gtrip. (1 cell = 200 strips; 1 stxip = 33,000 wordsj).

{c} Complete Dumps (CDT, above) need no louger necessarily be
ordexed in a special way, except when the number of data-cells needed for
a complete dump exceeds the number availablz on all drives (1 drive has
10 data cells). See item {(e) below.
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{d) The data~-cell cquivalents of the ¥ET and the (DT should contuin,
in the locations of lowest address, say, a directovy of contents for each
of the one or more cells making wp the (DT or NFY.

{e} Reloading, gilven the accepiance of {a) through (d), above, would
then proceed voughly as followss

1, Reload the gystem f£lles from the eppropricte data cell; rhep
start up CTSS.

2. If n data~-cells ave avallable over s8li dvives, and m cells were
needed for & complete dump, then if m» n, load the mozt
vecently used files from (w~n) particular cells.

3. Mount the remalning n {or less) date cells containing user files
- to be reloaded. Negin reloading from them (perhaps %lowlyl.

4s The first time & usexr reguests g file which is not yet back on
disk but is on one of the mounted datg~cells, ¢transfer it onic
the digk from the dsta cell.

(f) Retrieval of suy kind would merely involve & scan through a
data cells® directory to f£ind the address of & file, once the opexrator hLas
the correct cell on the machine, Ro file searching would be needed.

3. Dumping and Edit@gw

Dumping of new files onto the NFT should be peossible in one of twe
mnodes in order to baglance the two objectives of (a) dumping 2s liktie as
possible by waiting until users have logged out, and (b) avoiding lengthy
automatic logouts.

"Complete" dumping, Hew Pile dumping, and disk reloading, should
be given a guaranteed percentage of all CISS time in oxdexr for the back-up
scheme to work pyopexly, and this percentage should be a variable parameter
of the system. {These three system service routines would never run ( e Q
simultaneously with each other). AWQAA/I,,if' k/”fﬁ”“‘ bopane Ty

{ 4 ]

Other than these two points, since detgiled considerations of the
actuyl method of dumping need not effect an overall back-up and wvetvievel
scheme, the method of dumping will not be discussed here and will hence-
Sorth be treated as a separate subject where possible,

This same comment applies alge to disk editing {£from the console
.ot otherwise), administration of the secondsxy storage, snd the details
of file retxieval,




