Multics Technical Bulletln MT8- 018G

101 Distributlon
FROM? Gary Ce. Dlxon
DATE? November 28, 1973

SUBJECT? Some Thoughts on the Handllng of Flles

Currently, tWwo classes of flles are lmplemented by Multlcst
those whlch can be stored In a single Mul tics saeyment
{slngle-segment flles or SSFs)! and those whlch must be storesd
In a group of Multlcs segments because a slngle secment s too
smal! to hold all of the dats {(mulitl-segment flles or MSfs).

MSFs were Implemented wunder Multlcs by extendiny four
functional areas {(n the user ring of the system. These areas
provide fort the <creation, expansion, and truncatlon of MSFs
(the flle_ IOSIM, msf_manager_y tssl_, etc)} tne printing anid
punching of MSFs {the TI0 Daemon); the deletlon of MSFs {the
delete command and delete_ subroutlne); and listing MSF
attrlbutes (the Ilst command). Only one of these four arz2as (the
1lst command) differentlates petween SSFs and MSFs, The routlnes
In the other three areas provlde externatl Interfaces to the user
whlch can manjipulate SSFs and MSFs Interchangeably.

Qur past experlence wlth flles has shown that treatlng SSFs
and MS¥s allke [Is beneflclaly because It slmplifies the code {n

many system and user programs whlch manlpulate flles. Extending
thls pollcy Into other functlonal areas of the system wlll
further faclliltate the handiing of fltese. Areas of |[nterest
Includge?

o listing flle attrlbutes

« flle 3access control

« copying and moving flles

« truncatling flles

« Setting other file attrlbutes

Experlence has also shown that our imoplementation of MSFs
has changed In the past and ls Illkely to chanje In the future as
new storage system attrlbutes or other faclllitles are added to
the system. In order to Insulate users from these changes: it
seems wWlse to lmplement 3 new user ring Interface to tne storag2
system whlch is Independent of the partlcular [mplemantation of
flles.

Mul) tlics Project Internal mworklng adocumentatjion. Not to b2
reproduced or distrlbuted outside the Multlcs Projlect.
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Thls M™MTB proposes some changes whilich can be made in each of
the above areas to unlfy the handling of flies. It attempts +to
bring together the ldeas proposed [In recent MTBs and MCRs to
solve dlfferent aspects of what s really a slnale, large
problemy the flle problem. The purpose Is to 3generate thoujnht
and dlscussion on the flie problem as a3 whole, This hnopefully

wiil lead to better solutions for the varlous aspects of the
problemes

Your comments on thls MT3 would pbe appreclated, preferaoly
In writlng., Comments may be sent by IPC Courler to!

GDixons biny, B81dg 39
or by Mutltlcs mally using the command:

mafl comment GDixon PDO
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L. A Descrlotion of an MSE

The following ls a brief descrlptlon of the properties ot an
MSF, Inciuding mapoplings of the new dlirectory control attributes
onto MSFs.

A. Organizatlion of an MSF

An MSF Is a jroup of segments or links to segments, These
segments and Ilnks must reside In a slngle directory. The
segments and 1inks are known as MSF compopents. (2) The MSF
components contaln the data which resldes wlthin the file. The
dlrectory 1Is known as the MSF directary. It contalns the
attributes of each of the MSF components, as well as some of the
attributes of the MSF j[tselt, The n MSF components are named by
a seaquence of Integer names beglnning with 0 (le2ay Oy 1y 24 ecoey
n-1)e All MSF components (except perhaps the last) have the same
maximum segment lengths. Usually, thls len3th (s equal to the
value of sys_Iinfogmax_seg_slze, but [t may be another numbar,
The blt count on MSF components Indicates the number ot blts of
data contalned In each component. Usuailys the blt counts on all
MSF components but the last nhave the same value, but tnis may not
be the case.

Be Attributes of an MSF

« ACL

« author

« blt count

e« blt count author

« current length (In records)

« date dumped

« date entry modlifled

« date modlfled

« date used

« entry tyoe ("flle")

« flle type (unstructured, sequentialy, or [ndexed)

« maximum segment lenagth (max length of each MSF component)
« Mmaximum flle length (maximum length of entlre HSF)
« MSF Indlcator

« Names

« records used

« rlng brackets (riy r2, r3)

« Safety switch setting

« unlque ldentlifler

{2) We shall see that many of the attrlbutes of M™MSF components
whlch are llnks are stored on the target segmant of the linke
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The copy switch should not De settable for MSF components or for
directorles of any kind.

C. How the MSF Attributes are Stored
Under a User Ring Implemenmtation of MSFfs

ACL? the ACL of an MSF spaclfles how a)l users may access
the data [In the flle, Therefore, It must control access to eacn
of the MSF components, and to the MSF dilrectory. An MSF ACL is a
segment ACL. It . ls stored as the Inltlal ACL for sejments of tha
MSF directoryy, In the rlng ot the vatidation tevel 3t which the
MSF was created. In additiony, . the modes in tha2 MSF ACL are
mapped Into dlrectory modes (as described below), and the mapped
ACL Is placed on the MSF dlrectory. An MSF ACL should not
contain a mode of *"e™, slnce MSFs can never be executed,

author: the author of an MSF s the author on the MSF
directory, :

blt count? the blt count of an MSF iIs the sum of the bDbit
counts on all of the MSF components, :

blt count author? the bit counf author of an MSF (s the bpl¢?
count author of the MSF dlrectory (l.eey the author of the MSF
Indlcator).

current lengths the current length of an MSF Is the sum of
the current lengths of all of the MSF components,.

date dumped:? the date dumped of an MSF ls the date dumoped
of the MSF dlrectorye.

date entry modifled: the date entry modlfied of an MSF s
the date entry modifled of the MSF dlrectory.

date modlfled? the date modifed of an MSF Is the date
modifled of the MSF dlrectory, (Remember that dtm for the MSF
directory ls updated whenever the blt count of any MSF component
ls set.)

date used:? the date used of an MSF [s the date used of the
MSF directory.

entry type: the entry type of an MSF s "file". (The
“*segment" entry tvype returned by the status command should be
renamed to "“flile".)

fille type! the flle type of an MSF may be any of the flle
types defined In MSB-113 (lox_). These Inciude “unstructurea”,
“sequentlail™, and "“lndexed". Thls file type is stored a3s an
attribute of the MSF directorvye.
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maximum segment lengtht this atftribute controls how larga
MSF component segments can Irove The maxlmum sejment length
attribute of an MSF |[s stored on the MSF dlrectory and on each of
the MSF component segment, wlth the exception ¢that a smajler

value may be stored on the final MSF component (see maximum flle
length below).,.

maximum flle Jength! thls attrlpoute controls how Jlarge the
entlre MSF can grow. It Is stored as an attribute of tne MSF
directory, HWhen adding a new component L to an MSF, the
component's maxlmum segment length Is computed by the aljorlitnm?

maxlmum_file_length - {(maxlmum_segment_Jength * ([l-1))

It thlis wvalue |is fess than or equal to zero, then component |
cannot be created, and the out_of_bpounds condltion lIs signalleds
component -1 Is effectlvely the tast component of the MSF. The
maxlimum flle length ls also a new attribute of an SSF whilch can
be set to prevent an SSF from ever being converted Into an 4SF,
The MSF component segments would have a maximum flle length
setting of sys_Infogmax_seg_slze to prevent them from belin3
converted Into MSFs.

MSF lIndlcator:? the MSF Indlcator ls a count of ¢the number
of MSF components. It Is stored as the blt count of the MSF
directory.

names? the names of an MSF are the names on the MSF
directory,

records used! the count of records used by an MSF s tha
sum of the records used by each of the MSF components plus the
records used by the MSF dlrectory. This sum Is eaulvalent to th=
ayota used by fthe MSF dlrectory plus the records used oy the MSF
dlrectory.

ring brackets? the ring brackets of an MSF are the ring
brackets on each of the MSF components., The rinj brackets on all
MSF components must be fthe same. It the ring brackets of the MSF
are ri,r2,r3, then the ring brackets on the MSF directory must be
r1sr2e. Since an MSF cannot be executed, |t cannot be a gate!l
therefore, r2 should always eaqual r3.

safety swltch setting? the safety switch settlnyg of an MSF
1s the satety swltch settino on each ot the MSF components and on
the MSF dlrectorye. The system should malntaln ldentlcal safety
swltch settings on the MSF directory and all of the MSF
components,

unlque ldentiftlert the uniaue ldentifler of an MSF 1ls the
unlque ldentlflier of the MSF directory,
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De. Rules for Mapplng MSF Attributes Into
MSF Directory Attributes and Vlce Versa

access modes! rw =-> sma sma => rw
r =-> s 3 ->r
ring brackets: risr2+r3 => rfsr? Fis02 => Pier2,4r2

49 LL}

The fact that an MSF ACL cannot contaln a mode of *e" 3l)owus
Us to deflne the one-to-one mapplng between the segment access
modes of the MSF ACL and the directory access modes 9o2f the MSF
directory®*s ACL. Thls one-to-one mapping, In turn, allows us to
determline a glven user®s access to the data stored witnin the MSF
components by examiningy the ACL of the MSF directory.

Simiftarly, the fact that an MSF cannot be a gate |[mplies
that an MSF*®*s second and thlrd rlng brackets (r2 and r3) must be
equaly and thls alliows us to determine the ring brackets of thea
MSF components from the ring brackets of the MSF directorye.

Ee Implticatlons of the User RIng Implementation of MSFs

ACL? Since the ACL of an MSF Ils stored as the initlal ACL
for segments of the MSF dlrectory In the ring of the valldation
level at whlch the MSF was created, the MSF ACL wlll
automatically be placed on new MSF components, only when the new
components are created at the valldation level at whlch the MSF
was created. If proper access control lists are to be maintained
on new MSF components, then the use of the inltlal ACL Impilies
that an MSF should only pe written at a single valldatlon level,
the level at whilch It was created. Furthermore, [t implies that
an MSF*'s ACL should oniy be modlfled at the valldatlon level at
whlch the MSF was created.

authort since the author of an MSF Is the author of the MSF
directory, Wwe - can use hcs_%get_author as a uniform Interface to
obtaln the autnhor of any (SSF or MSF) flile or directory;
nowever, the author of a tlle may change as an SSF ls expanded
Into an MSF, or as an MSF [s truncated Into an SSF.

blt count?! since the blt count of an MSF |s the sum of bit
counts of the MSF components, and since each component may hava a
different blt county |t Is necessary to obtaln the blt count of
each MSF component [In order to compute the bit count of the MSF,.
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blt count authort since the bit count author of an MSF s
the bIlt count author of the MSF dlrectory (the MSF Indlcator
author, 1f you will), the MSF lIndicator must be set {or reset)
nhenever the blt count of any component ls set. This allows us
to use hcs_%3et_bc_author as a unlform Interface to obtaln the
blY count author of any {SSFf or MSF) flie or directory.

current lengthn? as wlth the bit count, the currant length
of an MSF cannot be computed wlithout obtalning the currant
fengths of all of the MSF components.

maximum segment length? this attribute of MSF dlrectories
and components must be preserved when moving or copylin3i an MSF,
and It should be oreserved when converting an SSF to an MSF, or
vice versa.

maximum flle Jength? thls attribute of an SSF or an MSF
must be preserved when copyving or moving fites, and when
convertlng an SSF to an MSF, or vice versa.

safety swltch settling? the safety swltch settiny must be
preserved when creating new MSF components, when convertinji an
SSF to an MSF or vice versa, and when movinyg an MSF. Haviny the
same safety swlftch setting on the MSF dlrectory as on the “SF
components allows us to use the hcs_B%get_safety_swltch to obtaln
the safety sawltch settlng for any (SSF or MSF) flle In a3 unifornm
manner,

unlgque ldentiflert since the unlque fdentjiflier of an MSF |[s
the unigue ldentifler of the MSF directory, the unlaue identifier
of a flle willl change when that flle is converted from an SSF to
an MSF, or vice versae.

Fe MSF Attrlbutes Afready Implemented

ACL? storage of the ACL attrlbute of an MSF, as descrlibed
above, has already been Implemented by msf_manager_%aci_reolace,

author? the author of an MSF ls set by the storage system
when the MSF directory 1ls created.

date dumped:? ls updated automatlcally by the storaje systen
nhen the MSF dlrectory s dumped.

date entry modlfled? ls wupdated by the staorage systanm
whenever the ACL of an MSF is replaced Dy
msf_manager_%acl_replace or mst_manager_%replace_acl {obsotletea),
whenever the riny brackets of the MSF directory are changed, and
whenever the MSF [ndlcator ls changed.



Some Thoughts on Flle Handling MT8-019

date time modlfi=ad? Ils wupadated by the storags system
whenever the ACL, rln3j brackets, blt count or contents of one of
the MSF components [s modlfled. :

cdate usedt ls modlfled whenever one of the M4SF components
1s used.

maxlmum length? Is malntained now by msf_manager_.

MSF Indlicator: [Is maintalned now by msf_manager_.

names! are malntalned by asf_manager_ and oy 3torage
controls, and are reported by the status commands and subroutines
{(Includliny t{st).

recaords used? ara maintalney In the dlrectory entry of each
MSF dlrectory and component, and are properly totalted and
reported by the list command.

Il. New or Changed Interfaces for Handjlng Flles

As mentloned In the Introductlon of this MI3, new user
Interfaces which treat flles In a unlform manner are needed In

the areas of? llsting flie attributes] flie access control}
copylng and moving flles: truncating flles? and setting other
flle attributes. Since most of these user interfaces wll!l pe
implemented in the user ring, they will have the additlonal

advantage of Insulating system and user programs whlch manipulate
tites from the partlcular strategy for implementing those flles,
whether that strateay ls lmplemented in the user rlng or In the
hardcore ring. This section of the MT3 brlefly outlines the
facllitles which should be provided by these Interfaces.,

A. Listing Flle Attrilburtes

A fundamental component of any solutlion to the flle proaolem
Is an Interface which provides status Informatjion for (both 3SF
and MSF) flles, directories, and Illnks In a wunlform manner.
Thereforey I propose a status_ subroutine whlch mlanht provide the
following Informatlon. (3)

{3) Note that the Informatlon 1Is presented as a structure
declaration to simpllfy lIts presentation. What ls important s
the content of the structurey, and not [ts organizatlon.
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dcl 1 branch_status alljyned,

(2 entry_typoe flxed olnt17),

2 flle_type fixed bin(17),

2 Nnames flxed bin(17),

2 Onames fixed pin(17)) urall jned,

2 dtm bit(36),

2 dtu bit(36),

2 dtem blt(36),

2 dtd blt(36),

(2 mode blt(3),

2 rb (3) fixed bIn(3)) unallagned,

2 length fixed bin(35),

2 records flxed hin(35),

2 max_seg_lenath flxad bln(35),

2 max_flle_length fixed pin(35),

2 bltcount flxed bin{3%),

{2 msft_Indlcator flxed bir(17),

2 copy_smw bit{1),

2 satety_sw bilt(1)) unallgned,

2 uld pit{36)3

dect 1 link_status allgned
based (addr (branch_status)),

(2 entry_type tixed bin(i7),

2 flle_type fixed bin(17),

2 Nnames flxed bin(17),

2 Onames fixed bin(17),

2 Lpath filxed bin(17),

2 Opath fixed bin(17)) unalligned,

2 pad plt(36),

2 dtem blt(36),

2 dtd bit(36)3
status_ would have a calling seguence similar to
hcs_$status_ltongy and would return the informatlon above, which
is simllar to that returned Dby hcs_3status_long. The major
differences are that the status Informatlon would report flle
status (l.e.y SSF attributes for an SSF, and MSF attrioutes, a3
deflned abovey for an MSF), rather than segment status, ana that
the status_ subroutlne would Insulate user programs from knowing
how MSFs are lIlmplemented, Having such an interface will greatly

facllltate the
described belony

the othar now interfaces

to user's also.

lmplementation of
and will be useful

A get_max_tlength_ subroutline should be created to allow the
Juser to 3et the maxlmum segment length of (SSF and MSF) fites in
a wunlform manner., status_ mignt call thls suorjsutine to obtaln
the max_length for the branch_status block shown above, or tha
geft_max_length_ subroutine mlight be implemented as an entry point
of status_ with an Internal subroutine whlch could be called by
status_.
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Similarlyy, a get_max_flle_length_ subroutine shoulad be
created to provide a uniform intertace for obtaining maximum flle
{engths.

The status command should be modlfled to call status_. For
filesy, [t should report the "“file” enfry tyoe, rather than
*segment" or “dlrectory™. It should also report both the MSF blt
count and MSF Indlcator values tor MSfs,

The 1ist command should be modifledy as proposed In MCR 131,

to accept a =-flile (~-f1) optlon whicnh wlill cause it to tist poth
SSFs and MSFs In a single group. The exlstlng options =segment
and -msf should contlnue to work as they do today, but =flle

should become the default optiony Instead of -segment.

A new subroutine, llst_, should be created which would
return an array of branch_status structures for tne entries
matching the star name. Thls would seem to provide tha c¢leanest
Interface for the list command, and would be useful to other
system and user programs as well, as we shalil see below.

An entry polnt should be added to the flles active functlon
whlch treats SSFs and MSFs alike. One possible cnange whlcn
would avold confllicts In termlnology is to chanje the meanling of
the flles entry polnt to return the names of flles (SSFs ani
MSFs) which match a star namey and to create a new entrjies entry
polnt whlch acts 1llke the current flles entry ooint (l.c.,
returns all entrles whlch match a star nam2). Although thls
change wouid regqulre some user conversjion at MIT, I think the
advantages of avold the terminology conflict outwelgh the short
term user Inconvenlence of such a conversjlon,

A "flle"” control argument should also be aaded to tha exjists
actlve function to allow It to ldentlfy a flie,

The entry polnts hes_%get_3author_y hcs_3get_bc_author_, andg
hcs_%get_safety_sw_ should be added to hcs_. These entrles would
be ldentlcal to thelr counterparts not endlng In underscore. Wa
can then c¢create an implementatlon=-independent interface for these
status oprimltlives without Impairlng thelr efflclency by adding
the names Jet_author_, 9get_oc_author_, and qget_safety_sw_ to
NCS_e

The Ilstacl, {list_lnacl_dir and {lst_lnacl_seg commands are
dlscussed In the next sectlon whlch dadeals wlth the eaentirs
guestlon of access control for flles,
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B. Fite Access Control

Just as a user naeeds a unlform Intarface for obtalnlny the
status of flliesy, so he needs uniform [Interfaces for tlstlny and
settlng the ACL and rilng brackets of fllesy Interfaces which
Insulate him from the particular Implementatlion of flle access
control. I propnose that we create add_acli_entries_,
delete_acl_entrles_, Tlst_aci_, and replace_acl_ subroutlnes
whlch manlpuliate SSF and MSF ACLs unlformly. These subroutines
would operate by calllng the approprlate ncs_ entry polnts for
manloulating segment ACLs. If an error Is returned Indlcating
that the flle Is not a segment, then status_ would be caliedy, and
the aporoprlate actlon would be taken for an 4SF, For llst_acl_,
the actlon would be to <call ncs_stlst_Llnacl. For the other
entries, it would lnvolve manipulating the MSF component and
dlrectory ACLs and the Inltial ACL for segments of the MSF
dlrectory.

The listacl, setacl, and deteteacl commandas should ¢call
list_ to determlne entrles type of entrles matchlny thelr Input
star name, and then call the subroutines above for files, and the
directory ACL entry polnts In hcs_ for ailrectorl]oas,.

The copy_aci_ subroutine should be changed to call these new
subroutine interfaces. Thls would enable copy_ to copy ACLsS from
the source flle onto the targjet flle without undue Jdifflculty,
and 1t would faclliltate the proposed chanjes to make the copy and
move commands handle MSFs.

The tist_lacl_dir, llst_iacl_sey, set_dacl_dlilr,
set_lacl_seq, delete_lact_dlr, ana delete_lacl_s2g commancs
should be changed to call Illst_ to ldentlfy MSF dlrectorlies. The
commands should refuse to manipulate tne [nltlial ACLs of MSF
directorles wunjess the wuser has speclfied a =-force option

Indicating that he knows what the effects of chanjingy tne [nitlal
ACL of an MSF dlrectory are. In general, the contents of the
dlrectory 1Initial ACL of the MSF dlrectory should be considered
undeflned; the contents of the segment Initlal ACL of the MSF
directory should be considered part of the MSF ACL.

A naew set_ring_brackets_ Interface should be created to
manlpulate the ring brackets of fltes and directories. This
subroutlne should I[mplement the ring bracket strategy describel
above tor MSFs., The setft_rlng_brackets command should <call this
new subroutine.

In addition, perhaps a command should be wrlitten whlcnh
changes the valldatlon level at wnlch an MSF can be wriltten or
1ts ACL be modlified.s The need for such an nterface has not peen
well establlshed,
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Ce Copylna/Moving Flies

The changes to the copy and move commands {(proposed in MCR
030 by Tom Casey and 1ln MCR 131 by Max Smith) would allow TtThese
commands to copy/move MSFs. I feel that these chanjes should be
Implemented by dlvlding the commands into an arjument-processing
command Interfacey and a stratejy-deflinlng subroutine, copy_ and
move_y whlch would be callied by the commands and by other system
and user programs. These supbroutlnes could be called much as
delete_ |s today, wlth switches to control which tyoe of flle |s
to be copled/moved. MSFs. Some of the speclal requirements of
the copy_ and move_ subroutines wlth respect to MSFs Inciude
preserving the maxlimum segment and flle tength setting on the MSF
components when they are moved or copled, and preserving the
safety swltch setting on the MSF directory and components when an
MSF Is moved.

De Truncating Flles

As I pointed out In MTB=-008, we need a way for user programs
to truncate flles, Since opubllshing MT3-008, I hnave revlsed
truncate_*s proposed method of operation. When called with a
directory pathy and entry namey, anag a blt langtn {(3L), truncate_
calls status_ to determlne the entry type. For dlrectorlies, [t
vwould return error_table_%dirseg., For SSF*s, It <converts the
specified blt length to a word length {(WL):

WL = dlvide (BL+36y 369 0,4 0)3

and calls hes_ftruncate_flle with this word length, If no error
code s returnedy then [f?

mod (BL, 36) > 0

It zeroes the right-most blts of the sinaie word, WL, whlch are
beyond the bit tength BL. Flnatly, It calls hcs_3%¥set_bc to set
the blt count. For MSFs, it looos tnrough the MSF components
summing thelr blt counts untli

MSF_blt_count{l=-1) < BL <= MSF_blt_count{}])
where MSF_bit_count(]l) Is the sum of the bplt counts of MSF
components 0 through j. It then truncates MSF component | fto a
bit tength of:?

BL - MSF_blt_count(l~-1)
In the manner descrlbed above for truncating SSfFsy, and deletes

MSF components [+1 through p-1y If they exlst, If MSF component
L Is not found, error_table_g%oliyarg ls raturned.
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The truncate command should be modlfled to call the
truncate_ subroutflne. For the sake of compatlibliity, tha
truncatlion length glven to the ftruncate command should be In
declmal words, wlth optlons to speclfy the length In octal words
or declimal bits.

€. Setting Other Flie Attributes

A new [nterface, set_bc_y should be Implemented whlch sets
the blt count of any flle or directory. Thls subroutine calis
status_ to determine the entry type of the target, and calls
hcs_8set_bc for SSFs and dlrectorless For MSFs, It ltoops through
the MSF components summing up the MSF blt count untll:

MSF_blt_count{j-1) < BL <= MSF_blt_count(})

where MSF-blt-count(l) Is the sum of the ©bit counts of MSF
components 0 through ly and BL Is the bit lenagth specified by the
caller to set_bc_s The blt count of MSF component J I3 then set
to?

BL = MSF_blt_count(j-1)

and the blt counts of MSF components [+1 through n-1 are set to
zero. It the fjth MSF component |ls not found, error_table_g$blgary
l1s returned,

The set_bit_count command should be chanjed to call set_bc_,
to allow Lf to be used on MSFs.

A set_safety_switch_ subroutine should be creadted to set the
satety suwltch In a unlform manner for all flles and directories.
The safety_switch_on and safety_switch_off commnands should o=
changed to call these subroutines.

A set_max_length_ subroutine should be c¢reated to set
maximum segment length values for all flles [fn a uniform manner,
The set_max_length command should be c¢changed to call thls

subroutine.

Simitarly, a set_max_file_length_ subroutine and
set_max_flle_length command should be created to set bounds on
the slze of flles In a unlform manner.
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Fa Summary

Appendlx A lists the new subroutlines proposed In Sectlion II
of thls MTB. Appendix B llsts the chanyes proposed to exlsting
commands and subroutlnes In Sectlon I,y and proposes c¢changes *to
several other commands and subroutlnes. Appendlx C llsts the
commands and subroutlnes which handle flles correctiy. Appendlx
D ilsts the commands and subroutlnes whlch reference
caller=-supplled segments, and whlch should not be modlifledg to
handle flies. Appendlix E lists commands and subroutlnes which do
not reference caller-supplled segments. In all appendlces except
Appendlx A {new things), the commands and subroutlnes surveyed
were chosen from the unlon of MPM Parts II and TIII, and the
commands and subroutlnes In system_Illibrary_standard.
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I11I. Implementing MSFs In the Hardcore Rlng

The thoughts on flies expressed above are based on the
assumptlon that we contlnue implementlny MSFs In the user ring,
rather than In the hardcore ring. However, as noted abpove, tnis
has some undeslirable and sometimes obscure lmplicatlons on the

way MSFs must be handled. This section dlscusses thea
Implications on the thoughts above of Implementing MSFs In the
hardcore ring. It does not propose any speclific hardcore

Implementatlion of MSFsy, but [t does ldentlfy some of the
requirements of such an Implementation.

A, Limltatlons of a User RiIng Implementatlion of MSFs

Flrst, 1 will briefly recap the limltations which
Ilmplementinglng MSFs In the user rilng places on the way MSFs are
handled. User ring Implementatlon of MSFst

1) forces the user to have sma access to the dlrectory which
contalns an SSF In order to convert that SSF to an MSF. The
same applles when convertlng an MSF to an SSF, The user
should be able to perform thls converslon wlth null acc ass
to the contalnlng directory, just as he can set the blt
count on a segment witnh null access on lts containing
directory.

2) prevents the user from safely wrltlng Into an MSF and from
settlng access to the MSF, except at the valldatlon levei at
whlch the MSF was created. Restrictlons on wrlting Into an
MSF should be controlled only by 1ts ACL and by [ts write
ring bracket. Restrlctions on setting access fto an MSF
should be controittied only by the ACL and rlngy brackets of
the directory contalning the MSF,

3) allows wuser programs to store MSF attrlbutes In an
Inconsistent manner {eegey not resettlny the oit count
author on the MSF directory when ¢changlng the blt count of
an MSF component; not storlng unlform ACLS, maxlimum segment
fengthsy, or safety swlitch settlngs on MSF components, etc).
If users are to depend wupon the rellablllty of thase
attributes, then they should be malntalned by the hardcore
ring without the posslbillty of user tamperlng.

L) prevents retentlon of the author and wunlaue jdentltler
across SSF  to MSF conversions or vice versa. At least the
authory, and probably the wunlaue ldentifler should Le
retalned across such converslons.
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5) requlres accessling the directory entries for each MSF
component to compute the current length or blt count of the
MSF. These attributes could be propogated up to the MSF
dlrectory just as quota (records used) is nowe.

Be Impllcations of a Hardcore Implementatlon of MSFs

All of the Ilmltations llsted In the previous subsection can
be removed by Implementing some MSF attrlbutes Iin the hardcore
ringy, and by extendlng the function of some exlsting hardcore
gate entrles to handle MSFs, Thls would allow many of the system
and wuser programs which call these gate entrles to handle MSFfs
without further converslion.

The savlings from not having to convert many user rlng
programs would seem to outwelgh the added hardcore complexlity
caused by lmplementing MSFs In the hardcore ring. Therefore,
hardcore Implementatlion of MSFs seems |lke the most deslrable
course of action. However, @ hardcore [mplementation 1Is more
compllcated to construct than a user ring lmplementation. Tha
Multlcs Project probably does not have the resources at thls tlme
to bulid a hardcore lmplementation. We may have to adopt an
interlm plan of extending the current user ring Implementation of
MSF attrilbutes In some of the areas Indlcated In the previous
sectlion, whlle planning In the future to relmplement some of
these attributes In the hardcore ring to remove the user ring
implementatlon®*s (lmitations. Thls approach ls practlcal 1t we
create Implementatlion-independent jinterfaces to the storage
system to lIlnsulate system and user programs from such
reimplementations.
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Appendlx A

New Subroutlnes for Handliling Fltles

add_acl_entries_
copy_
delete_acl_entries_
get_max_flle_length_
get_max_Jlength_
1ist_

tist_aci_

move_

replace_acl_
set_bc_
set_max_flle_length
set_max_ftlle_length_
seft_max_length_
set_ring_brackets_
set_satety_switch_
status_

truncate_

- 17 -
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Appendlix B

Changes to Exlisting Commands and
Subroutines for Handiling Flles

adjust_blt_count_t handle MSFs.
codet! handle MSFs,

compare_asclil_?t compare two MSFs {(or 3an MSF composed of
short components wlth a long SSF, etftc).

convert_characterst convert contents of MSFs,

copy? call l1lst_3 then, for each entry matchlng star name,
call] cooy_.

copy_acli_t! call status_; for fllesy, call tist_acl_ and
add_acl_entries_s for dlrectorlesy, call hcs_3list_dir_acl ang
hcs_%add_dlr_aci_entrles.

copy_seg_¢ caill status_.

decode?! decode MSFs,

detete_lacli_dir: ldentify MSF directories (by calling
list_) and reject them.

delete_lacl_seg? ldentlfy MSF dlrectories {(by calllng
1ist_) and reject them.

deleteacl? call fist_3 for fliles, call
delete_acl_entrles_: for dlrectorles, call
hcs_8%delete_dlr_acl_entrles.

dump_segment: dump portions of MSFs; rename dump_segment
to dump_flle,

edm? edlt MSFs,

exlstst add "flile" control this argument to axtend tnhis
actlve functlon®"s operation; call status_.,

fllest rename files entry polnt to entrles} create a new
flles entry polinti call |lst_.

getquotal treat MSF dlrectorlies as segments when reporting
the quota on directorles matching a star name; thls can be done
by calllng list_.

locall: accept MSFs as output or Input segments for "locall
read"™ and *“localtl wrlte' commands, respectively,

- 18 =
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Iists
1ist_.

add "-flle"™ optlon, which becomes the default

calt

tlst_lacl_dir?
and reject them.

ldentlfy MSF dlrectorles (by calllny

llst_iacl_seqgt?
and relect them.,

ldentlfy MSF dlrectorlies (oy calling

catl l‘.s*_» for flles,
call hcs_Sllst_dir_acie

fistact:
directories,

call flst_acl_

{istnames! add *“flile"

optiony call list_.

optlon, which becomes the

{lsttotals:? add
optiony call list_.

“tlle*" optlions wnicn becomes tne

movet: call ilst_3

move_ .«

theny, for each entry matching sta

caltl

msf_manager_? preserve values of copy swltch,
safety swltch, bit count,

max
blt count author when converti
SSF to MSF or vice versay, or when adding another MSF co
(call status_ to heip do thls); zero the hlah-order pits
tast word of a truncated MSF component, those which e
the bit count of the segment.

parse_flle_t parse MSfs by calling msf_manager_.

prints orint MSFs.

qedx? edlt MSfFs,

safety_swltch_offt call set_safety_swltch_.

safety_switch_ont catl set_safety_swltch_.

set_blt_count?: call set_bc_.

set_lacl_dir: ldentlfty MSF dlrectorles {(by <calling
and reject them,

set_lac)_seg! ldentify MSF directorles (by calllng
and reject them.

set_max_lengtht call set_max_length_.

set_rlng_bracketst call status_} for files,
set_ring_brackets_; for dlrectorijies,

hecs_8Sset_dir_ring_brackets,

19
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option;

Ilst_)

tist_ )

; for

default

default

rnName,

length,
ng from
mponent
of the
beyond

list_)

llst_)

call
calli
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setacl? call list_s for dlrectorlas, call
hcs_sadd_dilr_acl_entries; for flles,y, call add_acl_entrles_.

sort_fillet sort MSFs by calling msf_manager_.

status? call list_ 1f star name given as Input; otherwlise,
call status_.

truncatet call truncate_.

nwalk_subtree: c¢all list_ to avold walklng througah MSF
directorjies.
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Appendlix C

Commands and Subroutlines Which
Handle Flles Correctiy

delete
delete_
delete_dir
deleteforce
di_handler_
dorint
dprint_
dpunch
flle_
flye_output
nd_handler_
runoff
tssl_
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Appendix D

Commands and Subroutines Which
Need Not be Modlfled to Handle Flles

abbrev
alloc_

alm (input,
alm_abs
archlve
archlve_sort
area_
area_asslan_
baslic
baslc_run
baslic_system
blnd

create
createdir
debug
enter_abs_request
error_table_complier
exec_com
fortran (inout,
fortran_abs
freen_
get_system_free_area_
hcs_tsadd_acl_entrles
ncs_8Sadd_dir_act_entries
hces_%add_dir_lnacti_entries
hcs_sadd_Llnacli_entriles
ncs_Sappend_branch
hcs_S$append_branchx
hcs_S$del_dir_tree
hcs_S$delentry_flle
hcs_fdelentry_seg
hcs_%delete_acti_entrles
hcs_S%delete_dlr_Ilnacl_entrles
ncs_g%delete_Lnaci_entrles
ncs_8$fs_get_mode
hcs_$fs_move_flle
hcs_%get_author
hcs_$3et_bcec_author
hes_%get_dlr_ring_brackets
hcs_Bget_max_length
hcs_Saget_ring_brackets
hcs_%get_safety_sw
hcs_gsinltlate
hes_3inltlate_count
hncs_$illst_aci_entrles
hcs_$tist_dir_acl_entries
hcs_$ilst_dir_inacl_entries

oblect)

object)
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hcs_sllst_Llnaci_entries
hcs_Smake_ptr

hcs_$tmake_seg
hcs_sauota_get
hcs_$auota_move
hcs_Sreplace_acl
hcs_treplace_dir_acl
hcs_3Sreplace_dir_acl_entriles
hcs_S$replace_dir_lnacl
hcs_3renlace_lnaci
hcs_$set_bc

hcs_$set_bc_sey
hcs_3dset_dlr_ring_bprackets
hcs_3set_max_length
hcs_3dset_max_length_sey
hcs_$set_rlng_brackets
hcs_fset_safety_sw
hes_tset_safety_sw_s23
hcs_$star_

ncs_$star_llst_
hcs_$status_
hcs_S$status_long
hcs_sstatus_mint
hcs_$status_mins
hcs_fterminate_flle
hcs_Btermlnate_name
hcs_stermlnate_noname
hcs_$termlnate_seg
hcs_$truncate_flile
hcs_%$truncate_seg

help

Indent

Initiate

lisp

malt

make_commands
make_peruse_text
object_Info_
peruse_text
pll1 (input,
pli1_abs
print_blnd_map
orint_Illnk_info
print_motd
proflle_data_
reorder_archlve
runoff_abs

ob)ect)
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send_message terminate
send_message_ trace_stack
set_search_rules viplt (input, object)
stu_ vipli_abs

term_ v6baslc

—23-



Some Thoughts on Flle Handllng MTB- 019

Appendix E

Commands and Subroutines Whlch
Do Not Reference Caller-Supplled Seyments

ALL ACTIVE FUNCTIONS anter
EXCEPT exists & flles enterp
actlve_fnc_err_ equal _

add_search_rules
addname

answer

broadcast_

calc
cancel_abs_request
¢ancel_daemon_request
change_error_mode
change_wdlir
chande_wdlr_
check_Iinfo_segs
clock_

com_err_
command_query_
condlition_interpreter_
condjiton_
console_output

convert_blnary_Integer_
convert_date_to_blnary_

convert_status_code_
copy_names_
cpu_tlilme_and_paglng_
Cu_

cv_acl_

cv_bin_

cv_dec_

cv_dlr_aci_
cv_dlr_mode_
cv_*ftloat_

cv_mode_

cv_oct_

cv_userld_
date_time_

decam
decode_clock_value_
decode_descriptor_
Jdecode_entryname_
defaul t_handier_
delete_search_rules
deletecac!
deletename
dlscard_outoput_
dlsplay_component_name
endfile
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establlish_cleanup_proc _
expand_path_
find_command_
fs_chname
get_at_entry_
get_com_I| lne
Jet_defaul t_wdir_
get_group_ld_
Jet_pdir_
Jet_process_ld_
get_wdlr_
hecs_Sappend_link
hcs_schname_f1l1e
ncs_schname_seg
hcs_3fs_get_path_name
hcs_3fs_get_ref_name
hcs_S$fs_get_sey_ptr
hcs_tget_process_usaje
hcs_tinitlate_search_rules
ncs_3Jreset_working_set
hcs_3tset_search_rules
hcs_gwakeup

hold

how_many_users

loa_

lomode

los_

Ilpc_

llnk

link_length
llst_abs_reguests
Iist_daemon_requests
list_ref_names
listcac!

Ilsten_

login

logout
Iss_to3ln_resnonder_
make_oblect_map_
move_names_

new_proc

nsta_

page_trace

plot_
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prepare_mc_restart_
print_attach_table
print_dartmouth_library
print_default_wdir
print_linkage_usage
print_search_rules
print_wdir
program_Iinterrupt
progress

random_

read_list_

ready

ready_off

ready_on

release

rename

reprint_error
resource_usage
reverslon_
revert_cleanup_bproc_
set_com_ilne
set_dartmouth_Jllibrary
set_lock_
set_search_dlirs
setcacl

25
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signal_
standard_defaul t_hanil er_
start
start_governor_
suffixed_name_

syn

system_info_

tape_
terminate_process_
timer_manager_
total_cpu_tlme_
transform_command_
tw_

unlaue_bl ts_
unlaue_chars_
unlink
unpack_system_code_
unwilnder_
user_Info_
user_Iinfo_,

where

who

wrlte_tlst_



