SEMORANDUN

TO: Adninistrative Distribution
FROM: Rorcer R. Schell

SUBJECT:  Proposal for Irmproved Dircctory Foriat

1. Plans are currently heing nade for changing the Nultics
directory format to provide a variable lengtt file fap. I would
lTike to proposc that two additional changes be included:

a) love all the file mnaps i
provide a convenient ecnvi
reconfiguration-~includin

ito & group of & fow sernients to
ronnent for secondary storage
(2

dynamic file nicration,

b) Simplify the desizn for locking dircctories by ovine
the loclk variable into the active segrent tahle (AST)
and possihly rceduce the 1/0 activity Tor dircctoriecs by
concentrating the frequently nmodificd Taforvation,

2. To reriove a portion of seccondoary fror voe 16 is
necessary for reconficuration procedurcs to Find 211 the file
maps that contain addresses w'bkln sonc range,  Yith the current
desicgn this vould require an o Paustive ,oarcl ~f the Mierorchy
to look ot the file tiap In cach “lirec tory 1t ¢ projoced that
all the file maps be placed in & sin Ple voap sozment (perlaps
irplenented as rultiple sesments) so L‘“t thev can be scarched
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directly: for cach device a storage (inde ed by device
address) can then he provided vith o l(]dL e polnter to the file
nap entry for caclh address.,  Facl oentry | Irgctor' o7
course, has o relative polinter to the Filo rap Tor the ontry,.

The T1le map segnent should also contoin the AST p()ii,t(zr
(currently in the dircctery), and changes 11 cops should Le

1

under a zlobal lock, possibly the current AST

. Vith the proposed Tile rmap scoment, inplementation of
secondary storage rceconfiguration is anided by including with the
file nmap a relative pointer to the file map for tle sarcnt and o
pointer (relative to the base of the parent direcctory) to zhe
directory cntry for the scegnment. To facilitate ¢ feneral dunanic
file migration the €i1v rap nntry Ter caclk parse stould fnclude a

s ]

current device 1d and
the sesrnent is rade gCth(‘ ti(' nooe
on the "new" device is assicned ond the pare |
Such a segment can be put ot tle tead of the 1
deactivation, and the file map updated it
deactivation,

164
'new' device 14, if sny. To iove o jace,
is read into core, storage
s uritten out,
i for
]

ol e new fddross upon

L., The proposcd file map sognent(s) would be roetricved frorm
csacondary storage and created with AST entrics during system
initialization in & nanner sinilar to that uced four the FSDCT.
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Ttie FSRCT could record its address and length., Variahle length
file maps should be ranaged and allocated i1 ~ anner sinilar to
variable length AST entries withk the processor rcotrofit., A
"static" cleanup facility to sroup together all file raps for a
single directory would probably he uscful., In addition the file
naps can be grouped according to the liglest speed dovice trey

contain in order to possi®ly reduce the nurher of page Taults,
for e ample, when using the standa rC search path throuch
directories on the drum. Tlis proposal for ¢ file 1ap scement
does introduce the petential for an additional page fault len
referencing a dircctory ontry,

5. A file nigration scheme has heen vroposed where pases on tle
drum would be "stand=ins' for disk paces--the file rap vould
continue to reflect the disik address. The privary intrinsic
benefit of this approach is that pure page rioved haock dowun to the
disk need not he written out; howvever, this 1/0 stould he
relatively Infrequent if file rnicration is a viable concept, and
the disk storage is of course rot ﬁvailahle for uvse vhile the
in
1

page in on the drum. I thindk this desion vith core ns o stand-in
for drum which nay in turn be a ,,taru* is for disk can he rore
comple (with its "multiple copy" problen) than 2 truc rultilevel
where the page is actuclly roved in the file map, as oro casily
done wvith the proposcd file map segrment.

6. The current design for locking dircctories contains o
"probabilistic desisn" for changing directory nccess to prevent
accidental writing in a directory. \lrite access is requircd to
lock the directory but srgment  fault assures that only locked
directories have write access-=the desisn ecssures there is & low
nrobability that a directory uith write access will he
deactivated, leading to a2 segment fault vben trvins lock, It is
proposed this prohlem be solved by placing the loali ot o lacation
e ternal to the directory, specifically as part of the AST entry.
This requires that a directory remain active vhile it 1s locked.
In the current irplermentation & "loclh arrav" is rointained <o
locks can he resct if there is o cravl-ont: tlis cverlead could
be elininated for lirectory locks since the locks could be

searched for direcctly in the AST. ' 2lse note that whben
searching a directory cnly the lock and the nodify switch arc
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actually written, and 1f hotl were o the (wired covn) AST there
[}

vould be no 1/0 required to write vut e dircctory porcoe.
7. I have nade @ scrics of propos
directory format to provide on onv

als Tor changes to the
ir

secondary storage and o simpler locking <esirn.,  This roposal s
is
i

onrment for reconfisuration of
i

intended to stinulate thought and Lot IHLLnde o provide the
answers to all inplementation details;  bowever, | will he lappy
to c*l scuss the detalls with anyone vio finds tle proposal
interesting.




