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To: Distrihution
From: MeDWw Macl ar2n
REREE May 15, 1974

Sublact: New [/0 System Featyures

Thic MTR gescribes ceveral new teatures oproposed for The
Muttics Y/0 System, A design review will he held in due course,
Tf aporoved they «will probably asonear Ir 2aleasa 2,4 of Multtics,
Send  comments  to mea at IS or by Muilticz mail (MaclLaren
Multics),

NQagerintion of th2 rew featurss (5 in the form of a draft MPH
documenrtytijor, A fow additionral comments may he relpnful.,.

1. New ilox_ Intrinc

Theme 2ntries permit <plicing an attachrent into an  2xizting
chain (e, hetween user_i/0 and the user®s concole) and
facilitate the writing of modules whose attachmerts have snme o f
the characteristics of a synonym attachment,

The facilities for cross-ring synonyms (alregdy descr ibsd and
reviewed) may alsa be part ot nNelanse 2,

2. Bagord-3tream I1/0_Module apd PLZI 170 Rautines

The aim of these facilities 1Is Yo Aallow a3 us2ar, esnecially a
PL/T user, to use only reccrd T/0, The racord=-s5tream module also
attacks the agenersal problem nf what to do with a nroar.am that
exprcts record flles when the data is in stream files or
vice-yversa, A gan exicsts In tha modules®* snecification. Nothing
is saic atout the trestrment of naues, Suagdg2stions on this bpoint
are esoecially w2lcaome,

The PL/T T/70 routines cope with tne specific problem of

handliro varving strijings ir eLsI record I/77. For technical
reasons, a PL/T record T/0 statenent must treat 3 varying string
Variovle a3z 4 block 2t ctaoradge aetzrmined by jfte maximum l2angth,

Multics Project internal working documentation. Not to be
reproduced or distributed outside the Multics Project.
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del 5 cnar (1L907)
s = "3
write file (fY from (<)@

LY

writes ocut 4 10,07+ byte record, and
regd file {(rnonscle_irnut) into (3}

rsis2s the record condition because the line onhtained from the
cananle is shorter than Jel L hytas, Also, the first four
characters of the |ine are placed (» the length field of s,

The proposed routires use the value of 4 varying string a3
the record, It iz worth notirg that the outnut routines are not
strictly necassary, nne could use a routine like:

writes prozc (fac?)2
declare f filey, 2 char (¥} /* not varying */3
write file () from (s?)
and:

The cali
call write (f. (s5))2

writes out tre value nf the strinag s, whether 5 13  wvaryina or
nonvaryinm, indend even if it is an a2xnression. Providint 3
snhecial ocutput routinn tor varyina strinas avoids tha dummy
arqgumarit, avnids having to explain tn the u<er how he can writa
Nis own routine, Anac jives the appearanca of 3 halanced facitity,
(The jrput routinas carnaot he done within PL/T).

3. Improvzments 1o yfile

The improvements 3re?s

1. recovery from irterrupted openings (crashes) for
incdexed fites a5 an asutomatic feature,

2 5 fite_utitity command that prints information about
filas anc adlusts files after Iinterrupted operings

2o 3 limited form of inter-process shiaring Yfor indexed
fFiles, Th2 sharina has heen Iimited to that wnich can
re supported ry a sirglie lock in the the file ard 3
very simpi2 lockina strateqgy.

IS
-

the cnrtrol oparatijior acceots ar ordar "saek-hezq"
trat firds the first cecord whnse key has 3 soecified
relatisn t9 A alven kay, This is rzauired by C0RB0L.
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SURSYSTFAM WRITERS GUIN: KEFERTNGE  DATA  FOR NTW  fox_
ENTRIZS--r0ZS IN SECTION 3.8, WRRITING AY T/0 MOOULE

Generatized Typonyms

The T/0C system supnorts z more aenerzl faorm of synonym than
that described in the MPM Section, The Multicz I/0 System, This
aoners | torm of syronym Qs useful in writing 4 I/0 moduls that
is to monitor some T/79 nctivity or that modifies =liahtly the
behavior of another module,

To estaulish 4 switch <1 us 29 gereralized synonym for another

switch s2, catl tha ertry lox_%snrt_syn. This sets a3ll entry
valuas in s1°s control nlock to a call forwarding routine that
will farward calls to tha corrasponding entry vatues in s2,

cooying the srgument 1jist with the control-ntack pointer reonlaced
by a1 nointer to s?'< control block. On return from [ox_3<cet_syny
52t those entries trat shculd rot te call forwarders, nf coursa,
when all changes nave hear maje to 31°'s control nhlock, you must
call ilox_%prnpaaate,

The call to iox_Tset _syr also established a notification

antry valuey p, for the retationsnip netween <1 and s2. 5 lona
a3 $1 remains 3 generatized synonym for <2, n Will b2 calilad
whenever chandes are m3de to <2's control block. (This call is

arranged by  tux_Toropzagate)., The entry » must be externsl and
must match the dgeclarstion

declare n entry (otr):
When called, It {5 Jiven 2 pointer to si1*s control block., This
enanlas o (iIf pronaerly proarammed) to detormire what switchos aroe
involved and what actinn (if any) to take whern <2 is chaniled,

To disestikliish a ageneralized snyonym, call jox_%reset_syn.
This chanqges call forwardinag antry values to
iox_%err_no_coeration, The nntification nrocedure will no tongar
be called,

Moving Attsachments

It is nopossiole tn move an attachment frcm one J/0 switch to
ancthar, This affecte tha switches bhut not control blocks
maintained by the I/70 module, For example, movina the console
attachrert from user_[/0 to <ore other switch, will have no
effact on the terminal.

To move an attachment., call jox_Tmove_attach, Note that the
rules for writing ar T/0 modules nrehipit an attach routine  from
moving the attachment of 3 switch o In ordar to attach s.
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PROPNSED SPUCS FNR NTW jox_ FNTPYES

Naret! fox_%move_attazh

Thiz entry move s an attachment from ane T/0 switch, 31, to
anothar I/0 switch, 2. The switeh S22 must he in the detached
state when the entry i rcalled, I¢ it is not, tha cod=
error_table_%noft_detazhsd (35 retured and no change is mads to 51

0 Y Al

Maoving the attachmant mnoyas the attach description and ooen
description of 21 to s?2. ANl pointar values and entry values are
copied from the contral biock of <? to the control block of sZ2.
(Thaese wvalues ara a2numerated in the Subsystem Writer*s Guids
S=2ctiony, The T/0 Control Rlock). Attach and »>pen data 2lccks
maintained by th2 TI/0 Module (if s1 is attached) are not
affacteq. Tinally, =1 is a2t to t he detached state and
iox_Apropagate is called for hecth 51 and 52,

Usane:

declare iox_Tmove_attach entry (ptryotryfixed(35))
call jex_%move_attach (iock_ptr_1yinco_ptr_2,cnde)

-8 w8

1, iocb_pntr_1 points ta the contral nifock for si

{(Tnout)
2¢ loch_otr_? noints to the control block for 352
(Irput)
Te code is & system <tatus coda (Output)
Name: iox_3%sat_syn

This entry eastanltishes an T/0 switch, si, 3s a genaraljized
synonym for another I/0 switch, s?2, It is useful in writinng
certain tyones of T/0 modules, See the aiscussior of ageneralized
synonyrs n the Subsystem Writer*s Guide Section, Writina an 1/0
Module,

The switch o2 must Nt he 3 synonym or 3Jeneralized synonym
for =1y, either qgirecctty or via a chain. Tf it isy the code
arror_table_Tcircualar_syn is returnced, and no change (s made to

st

The antry s2t5 all entry valusas ir 31°s zontrol plock to 3
routine thot will forwarad calls to the «corresponding entry
variaole in s2's contrat nltock. Mo other changes are mades to si
ara no chanaes are rade to 52,
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A call to jox_"set_<yn also estublishes an antry thnat will be
called by the Isn sy s tem wheneayver chanaes are made to <2%s
control block, This artry mu~t be externaly and it must match
the declaratior

declare notify_croc entry (ptr):

When k) ~harae is made to s?, the I/97 syactan {via
iox_Torcnagate) maxkas the call

call rotify_procfioch_ntr_1):
where locb_ptr_1 rcoints to <1'c control hlock, If the
notify_proc orocedure makes any chznges to s1's controt blocky it
is responsibtle for calling iox_"propagate for 31,
Usage:

declure lox_%set_syn (otrsontryentry,fixed (35)) ¢
call iox_Tset_cyn (ioch_ptr_1,ioch_ptr_2Zyantify_ovroc,codel s

1. forcb_ptr_1 noints to the control block for s1,

(Tnnut)

2. i02b_ptr_2 points to the control block for 52,
(Input)

2, notify rroc is the procedur? to ha notjified
whzaneynp changes are mad2 To 52's contral oilocke.
(Inout)

L. conde iz a2 system status coda, (Qutout)

famet jox_9%resat_oyn

Thisy entry disestarlishos the relationshio of an I/0 switch,
s1, 45 @ qeneralized synenym far another I/0 switch, All entry
variaples in s1®s rcontrol block that are cet to  the c3l
forwarding routine ara recet to iox_Terr_no_nDaratjon,

If the swiftrenh 3t is nnt, in tacts a3 genaralized synonym for
another switchy the code errcor_tacle_%not_attiched [is  raeturned,
anrd 51 is not channed,

Ugane:
dacliare jox_%reset_syn entry (oir,tixed(32))1
call iox_%regset_syn (locb_otr_ticode)?

1. ioch_ntr_1 ovoinrnty to5  the 51*7 Control nlocx,
(Tnnut)
2, Cnde 1o s system —tatus zode. (Dutnut)
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prGoQneEn SPTCS FNO? record_strean I/N MOCULE
170 Magdule
Mame? record_stream

Thic I/0 module attaches an T/0 switch to 3 target I/0 Switch
350 thzt recaord T/0n cperations nn the attached switch are
transtatad into stream /0 operaticns on tha target switch, or so
that stream T/0 operations on the gttached switch are transiated
into record 770 operations on the target switrh, In this way 3
nrearam that uses conly record T/79 may orocess unstructured files
and do I/0 fromn/to th» concole, Timitarly a orogram  that used
orly stream I/9 may process some <structured filtes,

Fntries in  this module ar2 not called directly by users!
rather the medule is accessaed throuah the I/70 system, 3e2  the
MPM Saction, The Multjics I1/C Systems for a gen=ral descriotion of
the T/0 sy<tem,

Attach Descejotion

The attach description has the following form:
recorda_stream switcrhrnyme? -options-

1. sSweitchname?2 ic the name of the target TI/0 switch.
It neeyj not ve attached when this attachmant
i= made.

?. options are chosen from the followina and
cantrol the transfarmation of records into 3
stream of bytes or vice=-versa,

-lire means; that 3 lina is to he
transforma- into A record (or seqauence of records) or
that 5 rocord 15 to be transtormed [nto a [ine.

-no_1ine means that ther2 (s no relation
tetween lineg and racords, This ontion must not occur
it =line Jdoes occur.,

~trim means that in transtormina a record
trailina bt unks are deleted,

~fengyth n means that the sSstr2am of pbytes s
converten to 3 SequUenca o f records each o2f ahich has
lenath n,

Tf neither =-line or =-no_lirs acerurs, -lira is supplied by
default,
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Opepino

The attached 77 switch . may be opaned for stream_jnrnut,
Stream_outnut, se2quential_input, or saguaential_outout, The
implications of +the opening mode are as fotlows (in addition to
the usual [mnlications describhed in the MDM Section, Tha I/0
System),

1. Strean_irpdt, The taraet T/9 switch must be asttachad

and  cinsed, It 1= orened for sequential_inout., The
ceguence of records read from the target cowitch i3
transformed into 3 Stream nf bytes which are

transmitted to the callina proygram by get_tine ani
get_chars  orarations. The oneratiors read_langth and
read_ra2cord are used to res the recardads frem  the
target cwitch,

2. Stream_outout, The target I/0 switch muct be attached
ard clozed., Tt 15 opered for s2cuential_outout, The
stream of dytes writtaen to the attached switch hy the
put_chars operation Is trarsformed into a3 senuence of
records which are written to the target switch by use
of the wrjite_racori operation. AT jeast nn=2 of thne
-1in2 and =-length ootjiors must ocecur in the attach
descrintiocon.

3. Sequenrntial_irnut. The taraet [/C switch must ne open
for stream_input, opnar for stream_input_output, or
attached and closed, In the I3st cace, it is openad
for stream_input, Thne straan of tbytes read from tha
targat switch is transformed into a sequence of
records, ahich are ftrantmitted to the calling proaram
by read_racord onerationc. If tne attach deszription

specifies -lipe {explicitty or by default), the
get_line operation i3 used to resd bytes from tha
tarcnt switen., If the attach dascrintion soecifies
-no_liney the get_crars oneration used to renad

is
hy tec from the target switche In this c3a3se the
-{ength option must necrur,

2. Sequential_output. Tha target I/0 switch must b= open
for stream _cutput, cpnan tor Stream input_outnut, or
attached anhg cloSed, Ir the tast case, it 1I5 opened
for stream_output, The ~eguence of oytes writtern to
the attacheqd cwitch oy the write_racord operaticr is
transformad into a <tream of hytec which are writtan
to  tho attached <switch hy wuse  of the out_chars
oparation,
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The

transtormation from record to stragm from «can he

describted Ir termz  of taking records from a record switch and

aiving
racord,

Lytes tn a straam cswitch, and  simitarly for <stream to
Whicnh aswitch s the record switch and which the stream

switch depends on thre onening mode as explained under "fOnening',
Tre transformation iz controtlad by the ootions In the 3ttach
description, The details are as follows, (Not= that 3 recorsd
i a string of hytas,)

Pacord to stream. ~line
A record is taker from the racord switch, 3 new line
character is snnendedyand the resylting string is giver to
the stream switch.

Cacord tn Streamy =line =trijim.

N recerd 15 ta<en from thae record switch, trailira blaniks
(if any) are daleted from ity 3 new line character |s
aopanaed, anc the recsuyulting string 13 given to tha  sStream
awiteh,

“ecord to stream, =no_line

A recoard s taken from the record switch and glven to the
stream switcech without modifization,

Zacord to <tream, -no_Iline -trim

E record i3 taken from the record switch, trailirg blanks
(if =ny) are deleted from it, and the resultinag strina is
tiven to the Stream switch.

Stragm to record, =-line

Alire (ctrira of bytes ending with 3 n2w line charactar)
15 taken from tha sStream switch, the new line chariscter is

deleteaa, anc¢  the rasulting string i3 3iven 10 the record
S'Mifch.

Stregm to record, =line -langth n

L tirne iz taken from the stroam  switch, The naw ling
character iz deleted, Tlarks are aonendad o that the
lerath, mey of the resulting string is 3 multiple of n, but
ro mara than nocessary (possibly noam=2) are appended, The

resylting strino is divided inta (m/n) records, anc the
records are civen to the racord switch,
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Te Stream to record, ~-no_tine -tength n

To form 3 raccrdy N hytes are taken from the strean switch
and aiven to the rocord switch as ane ra2cord,

The T/70 module may hold data in buffars hetween oopa2rations
Ahen the switch 5 spened for stream_output or stream_innut, or
for =squertial_inout (n the “"=line <length'" casa,

Llose Cneratisn

The T/0 rodula closes the target switch if an onily if it
openad jt,
Position Operatjon

Ornly poasitionira to th= becinring of file or end of file and

skiopinra forward are supported, and they are Mty suppaorted to
the extent the sttachment ¢f the target I/N0 switch supports them,

Control and Modes Odceratjon

(W)

Thecea are supportac for sequantial_inout and
sequential_outout [r the zense that they ara2 nassed along to the
IT/70 moduie for the turget -—witch, NMota that the taraet switch
will he apan for stra2am_inout, stream_outout, or
straam_input_onutnut.,

“reor Codes

Tn addition to the error cndes apnecified In the description
of iox_ for tha various I/0 operationns, this I/0 module returns
arror codecs returnad ay the T/0 modul=s for the target switch,
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Examole
Siven o file, fony containina tines of wvaryina lenaths but
tess than or equal to 135 (includira the new line character), the
following commandz onen 3 switchy, <3, for stream_input 50 that
3ll *the Jiras are nadded with blanks to be length 136,
io_catl attach s1 vtile_ foo
io_call attach s2 record_ztream 31 -ftine «lergth 135
io_call attach 5% record_stream 52 -jine
ioc_catl op2n 33 stream_input
As a3 cecnseguarca of these rommands, the I/0 switch 52 i3
onened for seqgquentisl_Inputy, and the T/0 switch 51 Is opened for

stream_innut,
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PROPNSE) SPERS FN2 NTu OL/T-I/0 =23UTIN"S

ybrodtine

Narm=21  resd_<trino_

Tris routine 13 fur usze with PL/T tiles, Tt reads the next
record in 3y PL/T file and assians the record (a5 3 string) to 2
viaryina string wvarianle. Tn this wayy, 3 ucar may convanijently
read records of unkroan length,

Jcaae

declare read_strina_key_ entry(fileychar(*)varyino)}
call read_strirg_ (f,s5)?

1. f is the file, Tt must he cpen for seauertial input,
kKeyeo seguentiul input, saquential uopdate, or keyed
seauential update,. (Trput)

2. 5 is the string to which the record s to be assianed,
{(Nutrut)
Subroutine

Napme! read_strina_key_

This routine is ftor use with PL/T files, [t reads a record
with a <specified Kay, and assigrs the rezord (as a3 strinag to 3
varyinc strira variable, In this way 3 wuser may conhvanijently
read records of unknown l2ngth, '

—tal

declare read_strina_key_ onrntry (fite,char(¥Yvarying,
char{?236)yvaryina)?
call read_string_kuey_ (fesakey)?

1. f is the file, Tt must be open for keyed s2nuertial
input, keyed senuentisl update, direct innut, or qdirect
undata, (Trout)

2. S is the string to which the rocord is to e assjiared,
(Nutnut) . :

3. Koy is the ka2y, (Tnput)
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Narmet  write_strina_
This routine 1¢ for uoe with PL/T fites, It writes the

current- contaents of varying strina variable as 3 record (nnt
the whole block of atarage occupiad by the variable).,

Usaae

declare write_string_ ertrylfite,char (¥)varyinng)j
call write_string_ (fy5,33

1. f is the file,. It nmust be open for s2quential
cutput, {Innut)
24 S is the strira to be written, (Innut)

Name:d write_strina_key_

Tris routine i for use with PL/TI files, It wrties the
current contents af a4 varving strirao variable as a record (not
the whkole block of storase occup~d by the variable). The record
is written with a specified key,

(AME

declares write string _key_ entry (fiteychar(*) varyina,
crer(?5¢)varyina)
catl write_string kany _ (fezskey)

1. f is the file, It must be open for keyed sequantial
outnut, kevad sequential update, direct outnut, oar direct
updata, (I~nut)

2e S is the string to be written, (Irout)

3. key is the k~y, {(Tnput)
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PPOPOSEN SPUCS €00 yfile_

L/0 Macule
Namet viile_

This T/70 aodule supports the /0 from/to files in the
Storase system, A1) Inajcal file types are supported,

Trtries in this module zre nnat caltad directly hy users:
rather, the moduts (S accessed throuah tha 1/3 system, Sag tha
MPM <action, the Multics I/7 systomy, for 3 gensral descrintion of
the T/70 system, Ancg ses the MOM O gection, tile I/6, for a
discuscion of fitag,

Aftsch_DNescriptjion
The attach gesc~intior has the followina forn:

viile_ pathname =-cption_1-...-0ntjon_n-

1. oathnam~ i3 the abkrcolute o~ refative pathname of
the fite, ‘

2. ootinn_i can ke choger from the . following list
of options,

~extend spnacifiec extension of the fjila if it
alresdy exists, This odrtion is only valid
with openinas for outnut >r fInput_outnut,

-set bc specifiz2s that 2ach nut_chars 20eration
wili set the nijt count  of the appronriate
c2gment of the unstructurad file to which the
170 switch 15 attachad, Tnis ootion 13 cnly
valid with Ipeninns for stream_outnut or
stream_innput_nutput.

-share ~-wait_time- allows an indexa2a file to npe open
in more than one pracess At the <ame tjme,
even thauyat not all onenings are for input,
(S2e Myttiovls Openinis »2low)., This ortinn
is only vatid witn.openinas for direct_innut,
direct_update, or direct_osutout with -axtend,.
The wait_tim2, if speocified, Iz the maximunm
tima in seconds that this orocess will wait
to perform an overatinn,. on the file, & value
of minus onna means thre NrOC 2SS may wailt
indefinitaly, 1f no walt_time iz aiven, 3
dafault value (7 user,
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To feore the attach description actually used in tha
attachment, the oathname is expanded to ontain an absolute
Dathname,

Qrening and Agcess Peauiremants

All oprring Nndes are sunported, For an existinag file, the
moade mutt be compaticte with the file type, (See the MPM Sectior,
Tile T/7), The med~ must be compatible with 3any opntions in the
attach de<scriptior.

T the opening 15 for input orly and without the =share

option, unly e access i< r2naulred on the file. In all cther
cATS~”s 'rw" 3ccess In recuired on the tile,

Rewrite Noeration

Tt the tile s 3 senuential tiley, the naw record must be the
sam= length 35 tha renltaced racord. If noty th> code returned Iis
erraor_table_Tlong_recoard or error_table_%$short_record,

Tf the file is 3 seguential file, the record ic logically
deletad, put the spac: 1t occupies is not reconvared,

This nperation 15 not sunported.

The order "seek_head" is  accented when the I/0 switch is
open for keyed_seauential_irout or kaved_sequential_undata, For
this orger the info_ptr arcument must voint to a structure ot the
followina forms

da 1 irfy bpased (info_otry),
2 relation_tyne fixed,
2 n fixed,

9

soearch_key ~char (7 refar (r))

The nparatjion locates tha first record with 3 key whiyse hensd
Nas  the soecifiad ralatior ~ith the aivan search_key. Tha next
recerd vosition and (for keyed sequential_upuata) the curant
record nosition are sat to the recoard, Tt no such record
existasy the c2de, errsr_tabte_%no_record i3 returned,
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The head of 3 record®*s key (s the first n characters of tha kay,
the key peing extender ny blanks it it nas fower than n
charact=rs. The alltowed valu=s for info.relation_tvpe aras

ha3d = search_kny
1 ha3C >z gearch_kay
» Naad > <earch_koy

Tt s possiontle to have or attampt to hsve multinie 2penings
nf the <are file, that is tHh have two or more Inen I70 switches
Attached to tha sara file, Theze cwitches might be ir the Same
process or in different processes, With respesct to the effects
o f multiple openiras, the various opaning maordes can be dividad
irto four classas (exnlained bhelow), Multiole openings In which
the openina moce: ara [n more thar cne class are (nyalid, 33 are

multivte npenings withinr cartain classas, The wvfile_ module
nreyents some caces of multioie onRring, the cnde
earror_table _Tfile_busy beina returned by the cpan ooeration, In
€35 7S where an invalid multiple op2ning  does occury /9

onerations will causa drnpredictable errnrs in the nroretses
inwolvedy, anc the ccontents of the files may be damaged,

The classes of multiple onenings ared
1. Opnenings for incut without the -chare ontinn,

Ony numher of aneninis in thi=s clasc are allowed, The
existarce of an openjiny jn this clast never Ccauses damagj2 o the
fita, When this class of openinag 15 atta2mnted, the existence of

all clzzs 2 and 3 openings and some clasa L rpenings  will be
detacted for structurad files,

2 Noenings for output or innut_output without file extensior,

Nnty ope opening iz allhwed. The existence of another
opening 1Is never detected when this clacs of apening is
attemntad, The fite s simcly renlaced by an empty file of the

anprnpriste tyne, Tf the file was alreadly onen with an opening
of any class except (1), the contents of the new file wil
probanly be camagad,

2, Npenings for ur”ate without the =-share option ard for osutout
or incut_nutout without the -chare option and with file
extension,

NAly one apaening of this class s allowed, For =tructured
til=xa, multinl» npenings within the class ar e detected, An
invalid multintle upening irnvoliving an openirg of this c¢class  and
nther openirgs of olass L4, miy ne detected, Tf not, tha cnly
effact i5 that the ~lass ¢ ap2ring locks the file for the antire
orcering,
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4 Npernirgs with the <chare option.

(This pnlies to direct_irnut, direct_uondiate, and
direct_outout with -extand oniy), Ary number of oapeninas of this
typie are allowed, Wheor a proCess parforms an  operation on  the
BR A RN the file is locked, Nther processes attempting an
2per3tim while the file [< {ocked wilt walt wup to the 1imit
Specificd by the walit_time option In the attach_descriction. If
the uoperation I5 "ot carried out Hecause of the wait_time limit,
the coce =2rror_table_*file_husy 135 returned,

There ara two cystem status  codes tnat pertain only
to class - openirgs? 2rror_tabla _tasynch_deletion and
arror_tabie _Tasynch_insartioan, The first is returred by the
raizd_recora, read_Ilanith, ard rowrite_record operations when 3
record  locatad by g seek_key operation has neen deleted (by an
aperstion in some othar oraning). The second is returnea oy
write record when a3 racord with the key for insertion (defined by
a S0k _key aparation) has already been jnserted (by zome nther
openinal,

Tt a3 rrocess 2pens a file and terminates without cliosiny  the
fil=, tha  file muy te left ir an intermidiate <state that
prohivits normal T/0 onerations on the file, The axception I3
aperings  for input only. The detslils derend on the ovarticular
tyoe of fil2 as ¥21lows,

1. Unetructured files,

Tn "aneral, the bit count of the file*s {351 seqgment will not
be nroportly cet, Thris condition i< not letected at subsequent
speninca, and part of tha file's contents may be ovarwritten or

iinor26.  Use the commard file_utiltity to properiy sat the 5it
mcaynt,

2. Seauyential tile,

In "ererzt, cartair deScriptors in the file and the bit court
ot the fjiles® lant cecment will not ne proveriy <et. This
condition is detectad at a5 subsequent openy and the code
error_taple_%tile ousy i3 returnad, Use thae command file_utitity
to properly adjust tha file,
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Re Trndexea files,

™n cererat, the it counts of the files' segmentes will nnt
be nroperly setyand the files® contents will ne in a3 complex
intermediate state (e.a. 3 record will e delzated but "ot jtc key
in  the jrdex). This situation i3 detected at 5 suhseguent open!
and, uniecs the onenjina (35 tor iaout without tha =share opntion,

the file i< automaticalty adjucted, 1¢* this situation is
detacted vy an operin: for innut without the =share ontion, the
corde error_tapte_<file_busy I= returned, The command

til~_utility may he usedg to properily adiust tha file,

Whern an indexed file iy adlusted, the interrupted operation
(write_record, raewrite_record, or delete_reacord), 1f any, is
comulated, Howevdr for wrijte racord cr rewrite_record, it may
hapoen that the bhytes of the recora are potentially incorrect,
(verything else will bhe correct), In this case an error m=2ssaje
i3 prirted orn the conzola, The user can rawnrite or detete  the
record ag required,

The coda error_taolefhac_fite (console messagedl “Fjla s not
a <Structursa file ar i< incorsistent™) m3y pbe raturned oy
Aperaticn on strucured ftiles., Tt means tnat an [nconsistancy has
baen detectag In the file. Pos=ible causes areal

1, The file is rot a <trurnturea fite of the requijired tyoe,
2. A proaram accidertally rodifled some woria in the fite,

Tn the last case arn earller corsistent copv of the file
should pbe relnsded,
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popansEnR SPENS FOR file utility COMMAND
Mamat  tile_utility,*fu
Tris command nrovides a few services related to storage
sycatem files as suroorted hy the I/0 mndute vfile_,
Ygane:!
fil~_utility oathname actlor =ontior_l-ese=-0ption_n-
1, nathnaima in the nathrame (absolute or relatjive)
cf a3 file ir the storage system.,
2, actionr is =status or =-3diust, Tts meanina s
exn{gined helow.
2. optionr_1i depends on actinn as exdDlained below,
Agtiont =status
This action nrints the file's apnarent tyoe (unstructured,
sequentialy or indexed) orn the Zonsole, For «otructured files,
information on currant ooenings of The fila or 3n Interrunted
opeina is printed, Far indexed files, the following statistics
are also prirted:
1. the nymber nf records in the files including zero lenath
recoards,
27 the thtal J1aryth of the records,
2. the rumber of rincks ir the free-spice list for records,.
<. the hejaht of the [ndex trea, (For an empty file the
height is 72r9),
©, the rumher of nodec in the [ndex tree,
Ae the total 1enith of all keys,
Additiona! information atout 5 file may be obtained throuah the

Status command,

Mc options are allowed

with the

-3 )

tatu action,
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Action: =-adlust

An  interrunted yoenira  of & file may faave it i~ an
intarmecgiate stite that orohibits normil TI/3 operstions on the
fites (Seec the write-uo ot the yfile I/0 moaule for AdA2talls,)
Tnis asction sdlusts tho file ta ar approocriate state. It may pe
used nn urstructured filec whether or  not thair current <tate
roculted trom an interrupted npeninig,. Tha slloawed ontinns aresd

-set_oc The file must be unctructured, The pit
rcount of the file*s tast canment (< <st to the
fast nonzero by t a2 ir The s2gment ., The [ast
Seyment i~ taken to he the last <cegment with
ronzern contents, Ay s2gmnents  beyond it are
1elatadg,

-use_bc -n- The fifle must be unctructured, Tt is
truncatad to the byta specified by the bit count
of seameant n, (Saaments are numbered "Ny142..4).

Tf n iz not aiven, It (s taken to be tre files
tast nmnonzero segmant,

- The fita must be unstructured, I* is
tryncateq ta tha las?t? na2w=1linz character in the
file, and the hit ~ount of the I35t senmont [ set
acooardinaly,

If no option OTCUr T, tha file must o2 structured, A
senuential flle 15 adlusted by truncating [t to the last couplete
recHord in tha file, Ar jirdaxa2d file Is adlusted by complteting an
interrunted operatinn, See the write=up of th2a I/0 modul2 vfile_
for detajls,



