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~Some observations made during the discussions of the
-




T

As a'byproduct of the recent design cffort for Multics' new
tape management facility, a number of observations relating to
the current Multics implementation was made, This memo is
intended to] serve as a repository for . that information.
Following, is a 1list of (possibly unrelated) issues which may
deserve some future consideration.

) It was observed that the iiiplenen n of any new facility
which manipulates discrote object as tape reels) may
eventUa]]y snowball into tre( comploxity; narely, Multics
users which have bheen accust ad  to the secment manipulation
1lon|onl ty allowed by the file ysteﬁ arn ecxpected to demand no
'ess in rezards to other preoprictary ebjects. Any such facility
fmay cventually have to give in  to user derands ‘and provice
nicetias such as symbolic names local to somz directory, access
control lists, renaming etc, It is-largely for this reason that
the decision was made to use the existing file system sorvice

“or the new tape reel manazer, associating a descriptive sovu‘nt

with ,each user allocaLQd real and providing an interface which
accepts the seznent's pathnawme as a reel idorntifior. The only
apparent drawback to this schen¢  is the wvasteful us sace of an
entire paze of storaze for an a priori rolatively ingignificant
aimount of descriptive data. This preblam will however be slightly
alleviated with the new hardwuares's spaller pase sizog- oraover,
it ‘seceins that the unused portion of the paze may eventually be
utilized for storaze of additicnal informaticen (such as a tape
Jirectory) vhich would have had to bo.stored someplace, anyyvay.

2) An observation relating to the previous one is that even if it
Jere -acceptable, from the user nntorfaC' aeint of view, to
implenent a totaly new object management facility (which nay be
less elegant and refined than thp file system) one would still
savae to solve the associatcd problerms of backup and salvaging.

Jepending upon the nature of that facility, salvazing mizht prove
critical to the system's well heing., The inzlementation of a
dedicated salvager prosnntf of course a consi<orahle additional

of fort, and because of xts necassary intorfacs with the standard

salva-er as wall as othe basic svysternn e'ules may. iatrocducs
gnviantad  desrces  of conplexity and focouprabensibility into the
systeia'ts supervisor, ”“r', azain, 1t coess uch rnr~ rﬁnsonah]e

and straizhtforvard to nahe use of the ocxisting mechanisns,

3) Given the above, it mizht perhaps be wuseful to draw a
philosophycal line betvween dircctory control and sejment control,
ana to consider dircctery control as a general purpose
norienclature which defines discreote objects, some of which may be
scorents, This viowpoint in no way affects the file system's
impleentation, it simply serves to point out a convenicnt desizgn
approach for future implementations.,



4) Given the extended usage of segnents for control purposes such
as the above mentioned tape descriptor segment, care must be
taken +to prevent off-line movement of such_scgments.vOtherwise,
some very interesting deadlock situations may arise, for example
an attempt to read in information from scme archive tape may fail
hecause that tape reel's descriptor (which is essential for anv
tape 1/0) has been nmoved off-line and now resides on sorme other
tape rael., Or perhaps a comiand to nrove off-line an entire
sub-treec may cause the migration of the Adescrintor of the very
tape which is now being written, This in turn indicates that
special purpose segnents must be Adistinctly recoznizable, either
through some naming convantion or throush. a special opurpose
indicator in their branch. ' : :

5) The inplementation of any object manipulating suhsystemn which
allows object sharing and which is handled by some dedicated
manager other than the file system (e.s., tape roel manager, file
manager) requires locking primitives and special salvazers to
force=~reset a lock belonzinzg to some defunct nrocass., Multics
drovides only ad hoc selutions to this problaem, :

3) Objects may be left in inconsistent state followins ‘the
intimely damise of t " manipulating  »rocess (e,-., nossihly
accidentally by a user's 1°an| a on. thr 2741 on/off{ suitch). An
example 1s  a tape which at hnrt has to h»n rovound, at worst has
to be written with a proper trailer, and an allccated tape drive
uhich spontancously nldd.anrJ from the 1list of availatle
wdevices.,  The input output ,ev1cc allccatio aretleny has Leen
nandlerd, as a special casc, by 10 1CAI7, Lut the problen at large
ceains. 1t viould be nice to bave a- spe ccial precocoss  teridination
conuition activated I rinz=1 of a 5 pricer te its
destruction; assuming that ring-1 is fiiaune to user initiated
damaze, a process ternination Condition hNandler miz! t providoe a
10 , .

re genceralized clecanup facility.

7) The only currently availablo comaunication mochanism w

it? the
opzrator is extronaly crule and allous r;f\\l Yy a.  on vay
cransnission of  duforsation, fros the user nrocoss to the
oncrater's console, Thoro ic “d2finite nez' Tor a two-uvay
comaunication capability, for examnle 1o thno  case where the

operator does not find the tape reecl vhicl he was ordered to
mount.  Currently, the problen is circ ventoed Ly judicicus use

of the Bell telephone system. This Jo1ut10u miay novuever become
‘ncreasing sly difficult for remote users, especially ARPA  nectwork
users  who may  not  be in possassion of the rclevant telaephone

numbers, he inmplementation of such a cosmunication facility
presents further problaems, such as tho syinchircnization of scveral
Jdscers who wish to concurrently cenverse with the operator. Given
the ability for a multi-line dia]o*uu it is unclear how the
garbling up of the operator's conso]c'( ntbrm1ﬂxn* messaze  lines
related to different users) can bYe avoided., -



