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Comments on errors 3nd obscurities wiltl o2 appreciatea. Send
them tuo me aft CISL or by Multics maitl (Maclaren Multicsl. Hote
that the system Deiny descrioad alrealdy exists. Therefore
sugyestions for changes ond a3dditions should e submitta2d througn
the usuul channels.

r [,

Multics Project innfternal working Jocumentastion. fot tc ve
reproaduced or Jdisfriouted outside the Multics Project.
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2LLUTION 35,2

slorage System Fjiles

In the storaje systemy a fjle i3 elther a s3ingle sejment or
a multi-segment file. Ine latter (5 3 Jirectory of a special
forms wWhich 15 Jescraited below,. System (ommands and susroutines
that munigulate files handle the transition Cetween the
sinjle-segyment and multi-segment torms of a file automaticaily.

Note that every segment (s considered to be a tile, Thus
ang may creatfe a file tnrough a c¢ommand tnat AQrKS only altn
segmelits (2egey create or edm), and rhen manipulate 1t {ater
through o command that aorks with segments or multi=-csegment files
(eegey Jprint or delete).

Multi-gegment Files

A myulli=seament file is a3 udirectory wnose mul ti-segment file
indicator has a value Jreater than zero. The segments contalin<el
irn the Jdirectoary are tne gonmponents of the multi-segment fite.
The Jdirectourys ty arnd the compunent: shculld have the foliloaing
prorertiess i

1o The names of tne components dare the ASCII representaticons
of the numbers 9 Ly seey N=1y where n is the value ot
the mulfti=zagment tiilz irdicator. The names are

4 1 2]

unsignedy, contain no olanksy ana, except ftor vty conitsin
ne leading Zzeros.

ce The directory, fy contains no other entriesy anc ne
components have no aldditioral names. Thus )
multi=segment file shoul d not contain links a7
airectorieis

Se Tne ACL of =2acnhn component (s <=xactly tne same a5 tne

iritial AL tor segments of f.

e The ACL of f ({in L3 parent Jdirectoryl is the same 35 the
initial AGL for segyments in H except that ahere the
initial ALL for saeagments nas access mode ety tha dul

for f has acless mode "3y, arnd anere tnhe injitiatl ALL for
seyments has access modes “rw'" thne ACL for f has access
modes "sma'.

«
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2e The riny brackats, safefy switchy AN3 Maximum lenyth
attributes have the same valuzs for all components.

Commands 3nd subroutines that manipulate mulfti-segment files
may not work prop=2rily on files that fall toe have progerties
(L)-1(5) avove, If a muliti=-se,mant tile {35 touna to D&
inconsistert in this respecty it should oe made consistent cefore
further use of it as a ftile.

Access Reayiremaents fer Multi-Segment Files

To read a multi=-segment filey, f, the user must have “r'

access on the components ard 'y aCCes3 on f itselt., This L5
referrea to simply a3 "r" acceisn tne fille,

To moaify a multi=-segment filey, 1, the user must have “rw"
access on the componrnents and "sma' access on tne file itsalt,
Tris i3 referred to simply as “ra'" access on the fifes (Lf the
user does not zdd or aelete compon2ntsy he needs only hiave "3
access on f, but the comoination of "ra'" access on a segilent 3ng
"s"™ access on | shoula not occur.)

To turn 3 singlz segment into a mJlti=seyment file or
vice=versa, the Juser must have SMo acgcess orn the dJirectory
containing the file {(in adaition to proper accCcess on rhe file
itself).,
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This section (3 o bDrief j3uide to the valirous /0 facitities
avallable in Mulftics ani the ralatel Jdocumentition,

bulk L1/Q

For printing ani punching >f files sae the MPM wWrite-ups
for:

aprint prints ftilesy using a tine printer
Jpunch punches files on caris

For tnc ftormat ot cutput prcauced oy these ccmmandsy ard for
afi explanation of now Ccdarids are r2aid into the staraje system, se2
the MPM Reterence Guide Sectiony wulk I/0.

ITne 1/U_System

[he Mulrics IZ0 System supggorts I1/C 1n an eszsentially
Jdevice=independent manner., To facilitate control of the sources
ar targets for I/0, the system makes use of a4 SGltwars
construction cailled an I/Q_saitche An I/0 switcn i3 rather lihe

a channel in tnat it controls  the flow of Jata ODetween a
program®s memory and devicesy tiles, etc. S5efore I/0 can ©be
done thruugh a3 3witchy the switch must bpe attached. Tne
attachm=nt specifies the sources/tarjet for I/J operations and the
particular /0 module tnat will perform the operations,. For

exampliey d Saitch may be atfsched to ne user*s conscle throughn
the I/0 moudle tty_ or to a file in the storayge system throuijh
the I/0 moaule vfile_.

A gerneral description 2f the [/0 system 1S contained in the
MPM Reterence Guide Sectiony the HMultics /0 Systam. The Dbasic
tool tor making attacnments anuy perforning I/0 oswerations: is tne
SUOTCcUline L 0X_ s Its write=-up g4ives detailed udescriptions ¢f the
various operaftionse.

N
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Lttacnments and 1/0 ovperations ¢an al s ve done {from ccommany
level. See the MPM write~up 21 fthe command fo_cdal il

The command prinf_attach_tacle prints Jd2scriptions ot atl
current attachments, See its MPM wrifte-up.,

Qbsolete Termingloay

tarlier versions of Multics used a Jiftersnty DLl similar,
I1/0 systems Parts of the system documentation may still use the
termincloyy of the olia [/70 systems In particutar, the term "ivzo
stream®™ may be uUsed instead aof “I/0 switen”™, ani1 the terms "o IM"
ar.d  "IOSIM" may e used insteac ot "I/0 module™.s RiIZo the
Jccumentation may speax ot attacning to 3 a3svicey even thoush the
atrachmen! may be to sumething other fthdan o Jdeviidy €e¢gsy a tile
in the s3torye cystem.

Lanavage 1s0

tach programming langyuaye has 1ts3 oan I/0 tacilitiesy which
use the Muitics I/0 system in a mannar ippropriate to the
languayge. For Jetatis on a fanguayes tacitities, ard for
Jdiscussion of tne Jsaje of ralatel Multics commands, See t he
referaence manual and/or user®:s jJuide for that languaye.

The close_file coammand closes 2L/, arnd forrran "tiles™. The
files in question are actually controtl olocks used oy tne
lanyuage i7/0 routines.

Systexr [/0 Modules

The Multics system containg the foltowing I/0 moaules.

Jiscard_ a 3ink tor gutput
ntape_ I/0 froms/ro files on tape
syn_ estaplishez une swiftch as a

synonym for ancther
Tty_ I/0 from/to terminals

viile 170 ftrom/to fil2s in fthne
3torage Systenm



For detaiils on a particular I/70 moaute {ceJey how to make ais
attachent through it), sec the module*s write=up in the MM
Secticny, sqbrourines.

User=nritten 1/0_MoJdules

See  the Subsystem HWriter®s Guide Sectiony Writing an Is0U
Module.

LCunsole 1/0

The commana "lo_call modeseee” may be dsed to control
characteristics ot consoie I/0 such as fthe Jine lenjzthy insertion
ot tabss and erase anid will prucessing, See tne MPM write-ups of
the commanag io_call arnd the I/0 module tty_.

The file output command Ccuases all subseguent oupdt normally
printed on the dJdaer®s console to be written insteald to a file in
the storayc systam. Tha conisole_output cummand Ccauses Such

outpout to be directel again to the cunsole. See the MPM Commanu
Sections descrioing these commands,

Tne cuntents of seyments that contain oxclusively Muitics
ASCII  characters may be printfed on the conscle by invokinryg the
print commande. The cuntents ot any segment can be printca in
octal USind the dJump_segment cummand ar the Multics Jetuyger,
debude Sec the MPM Cummanuy Secticocns descrioinyg these Commanls.

The wubroutine ilva_ provideszs & convenient means tor
formatting output tyv Dbe printed on the consoley and it nmay b2
used for other oultput as well. S22 ity write-up in fthe HAPM

Section, Subroutines.

NUTE _UN_weg

Use the currant scction 4.+ (dulw Input arcd Gutput) with the
following changess ‘

Chnangye "seyment™ to "filz2" in the followin3 places: Delyl o
(ignoring neasders and vlank lines)y feley and .13,

Chanje the section title to "“Bulk I/0",
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The Multics I/C system handles what miaht 02 calles "lcgyical
I70" rather than "nardware 170", On the cnie nandy it incluaces
170 from/Ztu tliies in tne Storag2 system, which really involve,
oty the transter ot data trom une memory locaticn to ancther.,
Un the other Nandy it axciudes tha most important case ot
Nar dhare 170, namely the tran,far of pagyes between seCccndary

Storade ana main mamory. MoLt I/7C vuvperations re=fer only to
loygical properties {Caguy fhe next record, the numper ot
characters in a line) ratnear than to particular Jdevice

characteristics or tile formats. Trde naraware I1/0 is pertcrmed
Dy routines thut are not normally caltel vy a user.

This section giv2s 5some  genersld information on the I/u
system, especialiy in redards "“I/0 switches™, "afttaching', anig
“opening®. Full details on thne various I/0 operations sre givan
in the MPM writeup of fthe <ubroutire icx_. Al functicna ¢t fthe
I/70 system are accessaule through calis to this routines.

The cemmang ic_call grovides many of the same turnnctiony at

command level. Its writeup gyives summary dJescriptions ot the I/0
uparartions,

How 1o Perform I/0

To pertorm I/0, carry out fthe 2feps listed pelow, In
Jeneraly o step may ce performed Dy a calbtd to lox_ or vy UHhe of
the 1o_call command. The I/G faciltitizs of the (rogramminag

lanjuages may a&lss ve used to carry out tn2se 2teDsSy cut that
tepic is outside the 3cope of tnlh section.

Steg ‘e Attach an Is0 swifche. This step specities A
source/s tar =t tor subseguent [/0 operations and narmes the I7)
mcaule that will perform the 2peraftionse. cxampiesl

io_catl attacn input_sw viile_ some_tile
Tnis command line dftftaches the sSwitcn rumed “input_sw' to a4
storage_system flle whose relative cathname (3 “some_file”, The
[0 moaute 1s named "vfiila_", ’
Step 2. Jpen the I/3 switch, Tnis step oprepares the sditch for
o particular mode ot processing (©agoey rzading recori-

sequentially) using the already estavlisned alttachment, cx3mples

call i1tux_fopen(iovcu_ptry =y .y cOle) s
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The i1oco_gtr identrifies the switch {322 the paragraph on I/7u
switches pelonw). The arguments « anld . medan that the ovpening 1.
for sequentidl realding. See  the Jescription of fthe  1ox_
suoroutine for ftull Jetails.

Step 3. Perform the required Jdata transfer and conrrol 170
operations wOorxing through the switch. For exampley, i"ead one
record at & time untii an end-of=informsarion code I3 returrag by
the read operation, txample (of one read)?

call ilox_Jread_recori (ioco_ptry outter_ptry, buffer_length,
actual_recurd_length, codel

Step o slose the I/0 swWwitchs This step cleans up Ly writing
out buffers, markinyg the ena at a tiley etc. Tne I/70 swWwitcn is
restored to the state ! was in after Step .y and the close could
De followel oy a repaat of Steps 2=+ perhays with a different
CpeENning mude s txample!

call (tox_%cilose (ioco_ptry Codels

Step Ye Letacnh the Ir0 switche After tnis stepy, the switch can
be attachea agzain for sume other gurpose. cxampled

1co_c3tt detacn tnput_sw

In generaly onty Step 1 (afttach) involves pz2culiariticsz of a
Qarticular fyue Oof Jevice or a particular fite format, It i3
otten convenient o navae TtThis step anad Step 5 {detach) performeJ
from command levely wnile Steps Z2=¢ are pa2rtormed Dy a Lrograms.
Thiz can make tne proaram “ugevice independent'.

170 owitches

cach [70 switch has four as3sociated wvalues that sre ot
interest tou users of the I/0 syslfem.

le The SAllcCn name. This is5 3 character strin3  of lenjth
less than ar ejual to 3 (anag Jreater than ze2ra), nut
containing olanks.

ce Tne control blaock pointer. This i> 1 pointrer to A
cortrol oloch aswuciated wWitn the switchs The cantrot
block i3 maintained oy the /70 aystem, and its contants
are not of interest to the user.

3¢ The attach description. This i1s 3 character strina
JLICribDinyg tne attachmentsz of tne Al tch. Wnen tho

ﬂ
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string is emptyy the switoh 15 43ia to de Jebrtichselde. Wher
the string 1s not empty the sAlton i3 3saia to ve
attached.

s The open description. This 13 & character string

describing the opering ¢f tha saitcne. When the wtring i3
emptyy the switch 12 36i1d to ne gloseds wWnen ne 3tring
is not empty, the striny 13 Sala To 02 gpeNs A switcen i3
never opan unltess it i3 alsc attacheds.

The switch name 13 usad te rezter to the 1/0 saAitch at
cummand levely, an i in ather contexts where reference by 3
character string nane is agpropriatz. Most caills to iox_
reference an I/3 swWitcn Ly itz control clock pointer, Siven the
switch name, The suproutine iox_+$tina_ioct returns tna2 centrol
LI1OCK pointera.

Note that =2zcn I/70 switcn belcocngs to i particular ring,
normaily the JSer rifrijs. Withnin a ring, switih_names are uni jue,
but switches in Ji1fferent rin3is may nave the Same Names,

Attoching o Switun

To attach a1 switch, use the command "io_call artacnees™ or
one oyt the subroutines Lox_bsattacn_loch ans lox_Gattach_ionime.
In all cases an attach aescriugtion must e Jivans This =tring

has the following form?
moaddle_name =option_1l-ssa=upticn_n=-

The supstrings module_name, gption_1. es ey aption_nr must not
contain planks and must ve separated oy one or more olanks. The
nhole attach Jescription may confain traitlting oltanks but not
leading pDlanks,

The suustring module _name Jdetermines the 170 module tor the
attacnment as follons? If it dces not contslin any instances of
> or <y then it is interpreted o5 a reference name, ani the
I1/7GC moaule 1s found oy the search rules. It module_riame containg
> or "<, fthen it i3 interpreted as tne patn name (abzolute or
relative)l of the I/0 module.

The suostrings option_ly ey opticn_n must conform tG the
Quirements ot the particular I/0 modut=. Se2 1t “WbM owrite-ug
r

re
fc details,.
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When the attachment [35 maJe, it the 170 mouule 1. not
already initiateu oy the sp=citied retervnce namey it 1o 2o
iritiated, In the case where moaule_nama 15 4lvan 3s a pathname,
the reference name is the fimal entry name in the pathname.

Note that the attach descriprion 4%30C1ated  wWitn the
attached saitch {and acceszible througyh the print_attach_taol.:
commanil) may Not ce exdctly the sdame 3s the attacn description
given tou  to_cCally iox_sattacn_iockty or iax_3dattach_iloname, In
generaly the I/70 moaule transtarma the sftach_gsescription (nto A
stardard fcrm. For exampley, tnhe commana

lo_call attach foo >idu>sdd>vfile_ my_file
mignt Jenerate the attacn gescripticn

viile_ >uli»m>d_Qoe>my_file

Qrening _a_5nitcn

To open a4 3witchy USe the command "ifo_c3ll open +see" cor the
suoroutine fox_focnens In eitner case on one of the opening mude:
listed in lable | must ove specified, A3 shown in  Table i tne
¢peniny mcde JdJeterminas which I/0 operations may ce Ccarriea out
thrcugh the open switcn, Whethar or not ogpening in a gparticdiar
moue i3 possible depends on the attachment of the cwitin, The
relation vetween upening modes and file attachments 15 JisScuis2a
in the MPM Sectiony File [/70e For ofther types of attacnments sec
the MPM write-uo of the particular I/70 module.
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TABLE 1 - OPENING MODES AND ALLOWED I/0 OPERATIONS

Lo
5 o
o & o
g O 0 & ¥
w w o k9 3
o 4 & O 1 A 2 g 5 & o
s S8 g8 88 g K
1/0 Operation 288 M8 NESYMe £ w o
| N B~ ; VR - R A A I N TR
PP P ad ~ & w v & O g
Opening Mode B ERepepgobpdgg ok
1. stream input X X 2 x 1 1
2. stream output X x 1 1
3. stream input output X X X 2 x 1 1
4. sequential input x X X x 1 1
5. sequential output X 1 1 x
6. sequentisl input output x X X x 1 1 x
T. sequential update X X X X X x 1 1
8. keyed sequential input x X X Xx x 1 1
9. keyed_sequential output X x 1 1 x
10. keyed sequential update X xXx X x x x x x 1 1 x
11. direct_input X X x 1 1
12. direct output X x 1 1 x
13. direct update X X X X x 1 1 x

1. Depends on the attachment

2. Allowed if attached to a file in the file system.
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Synanym Attachmenls

Jy means ot thz /U0 module syn_y one [/0 Switchy switch_1i,
may oe afttachad a3 3 synonym for anotner I/0 switcnhy sSwitch_o.
Ir general,y performing an I/,0 operation throuyh switch_1  w. 1l
then have the same effect a3 performing it through switcn_<c.
There are two excepltlionse

le Detaching awirtch_1i simply oreaks the synonymization and
has no effact on switch_2.

s The attach da2scrintion for the synonym attachment may
specity that certeain operations are to pe inhitbitea. An
attempt to perform an inhibited opsration through
sWwitch_L will simply result in an error code.

aynonym 3ttachments are especiatly useful wWwhen one wisSnes TO
smitcn  the sourcesdtargel for o set Of I73 sperations. For
examplie, the [/0 s3witch user_output i3 normally attacheld o3 3
syncnym for user_i/o {(the wucer®s console)le The fcllowing
CoOmmands 3witcn the output to a filge.

ic_call attach file_switcn vtide_ filc_name =extend
io_call open file_swWitcn sftream_output

iv_call Jdetach user_output

io_call attach user_output syn_ file_switch

The fcollowing commands put tnings tack t3 normal.

iv_ctall cetach user_ouftout
io_calil attach Jser_output syn_ uJser_i/o
io_caltl ctose fila_swWitch

io_call detach file_switch

Nute that this 1s only an example. Thare are special commanis
{(file_output and  cansole_output) to handle this particular Cdsce
of sWitching.

It 15 possicle to have a3 Cchain of sSynonymsy 2eYey SIWitch_:
as a synonym for saitch_<Z and switcn_Z 35 a synonym for switch_s.
The final switcn in the cnaln is the ggtual I/0 _switch tor all-
the ¢cther swifches in the chain., A more precise Jdetinition iIs as
followses If an I/0 switch, awilch_1, is not atrtachea &3 =
SYNONy iy then its associated actual 170 switch is jitselt. If
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switch_, iIs attached 3z a synonym for saifoen_gsy tner the actusl
I/70 switch associated with switih_1 15 The same 3s the actuatl [/C
SWitch associated with switcn_g.

With the notion ot the auctual [/ swirch, the aftect of 3
synonym attachment of an I/70 switcChy zwitch_ [y Can  Leg precisely
Jdescribeds ‘

is The ovpen_3description of switcn__. will be the zTame as the
open_description of the actual 170 switch associated with
SALTCh_Lle (Hence switch_1 is open or closed according 23
the actdal swatch 135 op2an or clos=21,)

2e It the Ir/0 operation opan or onz of tha I/70C operastion.
listed in Taple | 1s performea tnrougn switlch_3s then the
eftect is the Some as 1t it were performea tnrouuh tne
actual I/0 switch associated wWith switch_1 aAith one

exceptians The excention is that it any Tynoenym
atrachment in the chain {connzcting switcn_1 tc tne
actual I70 saAitchl) innibits the operatiovny then the ounly

effect is to return an errsr Colé.

stendard L1/0 Switcpnes

'

Four I/70 switches are attach
initialization of a Multics proaoces

(98

as pParrt of The staniar

Vi

2dateh Normsl Attacnment
user_i/ao . the user®s cunisle
user_input . synonym tor us=r_1/0
user_gutput synanym for uJser_i/o
error_output synonym tor user_i/o

These swWwitches may pe attached in other ways ctut user_i1nout,
user_output, and error_output must alaays D2 attachea aw
SYNONyMSe

The tollowing external varjisuvles sre Initialiced to pcint to
the control DloCcks for the correspanding 170 switlhese These
variables must never o2 modifizad,
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iox_duser_ic
LoX_Jduser_input
Lox_puser_output
LoX_derraor_output

By using these variaoles one <can avoild calls to iox_3ttind_iocc
and avoia testing for initialization of one®s own static
variables, Thus

call lox_dput_chars (iox_duser_output,ouffptryouffien,coae) s

is the simple ana efficient way to write to the conscle.

Lapayadge 10

It i5 poasibtlte to oertorm [/0 througn &  particulsr switch
using ogctn tne facilities of 4 prougramming languaye and the
facilitiea of the I/0 sycten (invoked Jdircectly). However , 3
Jdirect call tro the I/0 system will nave no effact on control
blocks and duffers maintained oy the language I/70 routines, an 2 14\
fthis is likely to Ccause garpl223 input 2r sutpul., The tollowing
statements about this sort of sharing of swaitches apply in most
Casesy but the langdayge mandals should oe consulted for precise
detailse

1. The I/70 system may be u3ed to attacn 3 switen ur tc

attach an d open ite Tha languag= I/0 rcoutines arc
prepared for thisy, and they will close (Jletach} 3 Wl tch

only if they opened (attached) it,

2e A SwWitCh oCpenea for stream_input may cC¢ Jysed Dboth

Jdirectly and tnrough tanuagje [/70 if care (s exercizaed,
Iri generaly the larnguagjes reasd 3 line at a time. Thus
the order of input may Jet confused (f a direct call i<
made to tne 170 system while the lanjuaje roufines are
processing a2 lines Trounile 13 most likly to arise atter
a Qquit.

3¢ A saltch opened for stream_output may DLe wused wvaortn
directly and fthrough language I1/0 if tormatting by column
numser, line number, £ige numoery etcs IS not importiant,
Some snuftling ot cutput mMmay Oe expectedy, especially [f 3

direct call to the I/Z0 system (s male while the lariguage \

I/0 routines are procesitng an [/0 statement., Quits are
most likely t0 cause this.
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4, If a snitch is opengy ftor record 1/0 (cequential_,
Reyea _sequential_y anad  Jdirect_ moZzs), using It ootn
directly and through lanjuage I/70 i3 not recommended.

Ioterrupten I1/3 Operations

It mnay happen that an I/0 operatioan peing performeld on A
particular I/70 shitcny sy s interrupted 0y a4 S1303ly Cetjay Dy 2
Juit signal c¢r an daccess violation zignal. In J2neral, until the
interruptea operation s complatedy, or until 5 i35 clozed, it iz
an error (with dnoredictaole conseguances) fto perform any I/(
operation except close un S, Howaevur, some I/0 modules, tty_ 4 in
particutary allow otner operations cn s in this situation. y>ee
the module writeups for JdJetails,. It tne switch 3 i3 closed while
the operaticn i3 interrupted, control must nct rne returned to fne
interruptea operatione.
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EILE I/0

The I/70 Lystem distinguishes threc types of tiless
unstructuredsy sequentialy and 1tnlexed. These tyoues gpertain to
the toygyical structure of a filey nct to thz files representation
in storagey, on maynefic tapey efcs FOr exampley in the sterage
system a ftile may o©e stored as a sinjle segment or us a
multi=-segment ftiley out tnis does not affect the meaning of [/7¢
operations on the fjile.

Unstructyurel Fileg

The Tfile containis a cejuence of Y9-0it pDytess Normaliy the
bytes are ASCII charactersy but this Is not required.

The fcllowina 170 operations agpiy to unstructurea fites,
get_line reads a line from the filey [s€ey & seguence

of Dy ‘res andjinyg JALth an ASCII new=line
Character,

gef_chars realds a specified numper o2f pytes,
put_cnhars adids oytes at the ernd of the tile,
gosition positiorns to the peyglinning or evnd <o© tha

filte, SKiD5 forward or backwaris over 3
specified number of tin2s.

Seguential Files

The tile containsg a seguence of recor dse Each record is &
string of 9-bit byftas,. A record may pe zero length.

The totlowing I/C operations apply to seguential files.

read_record reads the next recora

read_length obtains the lengtn f tne next recora.
Write_recori Ad3% a recerd tec tne ftile.

renrite_recori replaces a recorag

dJelete_record deletes a recorce.

position positions to the vDeJLinning or end o fne

tiley skips formwar d ar Dacknwarlds over G
specified numeer Of r2cor ise
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The file contains & sequence 0f records and an index. L ach
record is a string of J9-bit bytes. A record may ce zero lergth,

The Index associaltes each record witn a kKey. A key 15 &
string of from zero to 2%0 ALSCII  characters centaining no
traiting oGlankse NO two records in the ftile have fthe Same Key.,
The order of records in the sequence is hay orienr? recor X
gprecedes record y 1f and only 1f the Key ¢f x is less than fthe
key of y according to tne  Multics PL/Y rudles for string
comparision {lexlicogriapnic orJaer Jsing tne aSCII cotlating
segdencel .

Ali the I/0 c¢perations apclicaole to sequential files apply
tc inJdexea files as well. In aldition the tollowing twe
cperations manipulate kays.,

read_key obtains the key ot the next recori

seek_Key positions fo the recorid with a qiven hey or
Jefinesz the kKey that will be assucialed with 3
record to De aijded Ly 3 tolloning write uperation.

Filg Qpening

When an I/9 switch i3 attached to a tile and 15 openeld tor
input  or updaftey fthe ftiie muat exist and must be comparlrible wWwith
the opening mode. Tacle 2 s5how the compatibility between tile
types and cpening mojes.

ih=n the opening 13 for outpulr or input_output, and the til=
Joes not existy a file of the apopropriate type is created. The
type of file creafted vy a particultar moae of opening 1s sNCwn in
T&:Dle 2

When the coening i1 tor output or input_output,y and the tile
already EX1ST35, it 15 normally replaced by an empty tidle cf the
sppropriate typee However, if either the Attschmar f or the
cpeninyg specifies extension o f the fila, the file i3 not
replaced. In tnis cas2 the file must e compaticle wnith the
opening mole.
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Nocte that for files, copening for inpuf_output means opening
nith tne intent of tirst writinyg the fitle and then reading it
during the same openinygy and an existing file will be reclaces by
an empty file unless extension i35 specitiad.
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TABLE 2 - COMPATIBLE FILE ATTCHCMENTS

B
P
s E 3
File Type ke g‘ 'g
Opening Mode g ] 5
1. stream input x 1 1
2. stream output X,C
3. stream input output X,C
L. sequential input x X
5. sequential output X,C
6. sequential input output X,
T. sequential update 2 x
8. keyed sequential input X
9. keyed_sequential_output X,C
10. keyed sequential update x
11. direct input x
12. direct output X,c
13. direct update x

1. The structure of the file is ignored and everything in it is treated as de
(including control words).

2.

The file must be in the storage system.

3. Thig type of file is created by an output opening for the specified mode

without -extend.
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Fale Llosing

When an I/7G sWwitch attached to 5 file has been openad for
outputy input_outputy or update, a close operation 3shoula s
pertormea on the switch Dbetore the process 13 terminateda,. Lf
noty the tile may be ettt (n an [ncenststent State, €4y an  end
cf file mark may not be written for a rape filey or the dDit count
of o segment may not pe st for a storage system file,

The dJefault nandl er for the tintsh condition closes all
I/0 switches.,

Eile Position Desi3nglors

The I/0 operations on fiies are aefined in terms of four
position designators. In cases where several 1/0 switches are
open and attached to the same filey eaCh opening has itz owr a2t
of adesidrnators. The Jdesignators ared

next cyte the first oyte to be resad by the next
Jet_line or get_chars operaticn

next recoari the record to b2 read oy the naxt
read_record operation

gurrent recora the record to oe regclaced or Jeletea by
the next rz2narite_record or delete_record
operation

khey four insericn the RKey toc be assoCiisted with the recora
33 Jde d to an indexad file oy the next
write _record cgperation

The initial vatues for these designators are shown In Taol=
3

140 Moguleg For Files

The ntape_ I/70 module supoorts ftitles on magnetic tapess The
viile_ I/0 module supports tiles in the 3toraje system. See the
write-ups of these modules ftor detalls on their uses See also
the general discussion in the MPM Sectiony ostoraye System Files.

‘\
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TABLE 3 - FILE POSITION DESIGNATORS AT OPEN

Designator ext byte next current key for
record record insertion

Opening Mode

1. stream input first byte

2. stream output end of file

3. stream input output end of file

4. sequential input first record

5. sequential output

6. sequential input output end of file

7. sequential update first record null

8. keyed sequential input first record null

9. keyed sequential output null

10. keyed sequential update first record null null

11. direct input

12. direct output null

13. direct update null

In the openings where no value is indicated for a designator, the designator

is not relevant.
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amed lo_cally io0

1=z

This commana pertorms an operaftion on a3 Jesignated [/0
Switche

Ysgge
io_cdll c¢cpname switchname =control_ary_l-esse=controi_arg_n=

i) upname designates the operation tc ce gperformed.

2) switchname is the name of tha I/C switch.
3} controi_aryg_n Jdepends on the particular operatione.

The followinng opnames are permiftteds they are Jdescripbed
individually under usagje belont

at tacn ocpen

close position
conftrol puft_chars
aglete reali
dJetete_recoury real_hrey
dJetach read_length
setach_iocDo read_recoryd
find_ioch rewrite
yet_chars rearite_recori
get_line seak_key
modes write

write_recoru
Notes
Usage for cach ogeration i3 shown velow under the heaaingz

"Usagel opnamc'. In some cases tre opname Nas an abbreviation,
and tne hesding is "Usageld opname, abbreviarion',

If a control plock for the I/0 switch does not already
existy one IS createl.

The explanations of the operations Cover only the main
points ot interest and, in gygeneraly treat only The casesl where
the Ir70 switch is attachel to a flile or Jevicee For full Jetalils

see the writeups of the sdbroutine ilox_ and tne I/70 mouuics,
Usades attach

io_call attach switchname modulenane =control_arg_1-
~control_asrg_n=-
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1)} modulename

2) control_arg3_i

is the name of
the attachinent,

Jdepends on ftne

Page 2

I/0 module fto ke used in

particular I/0 mcdule.

This commany attaches the I/0 switch Using the designatec

I7/0 moaule., The attach Jescription

F-S the corcatensticn of

modulenume and control_arg_lysessCoONtrdl_arg_ny zeparated by

bltankss The attacn Jescription must conform 1o the

of the I/0 module,

If a controi olock for
existy one is created.

Usales detach, Jetacn_iocub

io_call detftacn switcnnamea

This command detaches the I/0

Usages: open

i0o_cal!l open swWwitchname moie

i) moae is one of fthe

stream_input
stream_ovutput
stream_input_cutput
sequential_i1nput
sequential_output
sequential_input_output
sequential_uplarte

&) control_sarg may be

‘moxtaend'.

regquirements,

I/0 switch co0es not alrzaily

Snil tCcha

-conftrol_arj-

tnirteen opening modect

keyed sequential_inpuft
Keyed_sequentlal_output
kKeyed _Segdential_upZate
Jirect_input
Jirect_output
dir2ct_uplate

This ccmmand apens the I/70 switch with the specified crening

mo de o If Meoxteni" i3 specified

reglaced. This optior applies

input_cutput wiln the switch aftached

device).
Usqgyed close
io_call close switchname
This command closas the 170
Usaged get_line

ito_caill get_ltine switchname

existing file is not

only to op=rinjs tor cutput or
to a tile {45 opposed to B
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i) on may Be & decimal greater than zaro specifyiry ez
nximum numoer of characters tov ve reai,

This commund reads the next fine from the ftile or Jdewvice to
which the I[/7C switch (3 aftached and prints the lina or the
conscle. If n (s yiven, and the line 15 longer fthan n, thern anly
the first o characters are read,

Uggged get_chars

io_call get_chars switchname n

This commani reaads the next n characters trom the file or
Jevice to ahich the I70 switch 15 attached and prints tNe
characters cn tne console.

Usgaat put_chars

io_call puft_chars swiltchname siring =-control_arg-

1) strang m3ay ove any chnaracter strindg,
c) control_ary may pe "~nnl'.

1t the I7C switcnh is afttached to a device, this cominani
transmits the cnardcters in sfring to tne Jevice. T¢ the I/0
switch is aftachea to an unstructured tiley the string is addea
to the «wnd of tne file. In either casey a newline character 13
first added to the and ot tne atring uniless “=nni*™ is speciti2d,
Uzages reau_record, reai

ilo_call reaa_recori swiftfchname n
i) n i3 a decimal integer Jredater tnan z=ro.

This command resis the next record from the file to whicnh
fthe I/J switch IS attacnel. The record 15 read into a oufter ot
fengtn ne. The record (or the part of it that tits into tha
buttfer) 1s printea on the console.

Usgies write_record,y, write

io_cail write_raecorad switcnname string
1) string 1S any Ltringe.

This command 23ds a record tc the tile tra which the 170
switfch i3S attached. The recora i35 equal to Ztrings. If the 111l
15 & sequential tiley tne recorid is aday=2d ar the end of the file.

It the tile 15 3n indexed tiley tne recourd®s key must have ocesarn
Jdefineld by a pra2ceding seek_kKey operation.
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Usaded rewrite_record, rewrite
iv_call rewrite_recora saitchname sfring
1) string is any string.

This command replaces the current record in the file to
which the 1/70 swifch i3 attached. Thne new record eguals string.
The current record must have be2en 1efinel oy a preceding
read_recoray seek_kKeyy orf position operation 3s follons?

read_record current recori is record reai.

seak_kKey current record is recora with the
Jesignated keye

position current recora is the record preceding
the recorid foa which trie fite Wwas
pcsitiocned.

Usage? Jdelete_record, Jdelete
io_call Jdelete_record switchname

This command deletes the current record in the file to wnich
the I/70 swiftch is attacede The current record is 2Jeterminea asg
in renvrite_record above.

Usaged position
io_call position switchname type =-n-
1) rype 1S =Lly wy Or 1.
2) n i35 é lecimal integer., It ﬁust oe present 1t type is ..

This command positionrns the file to wnich the I/0 switch is
atftached, It type 15 =i the file iz positicned tc its
beginningy 50 that the next record i3 the fticst record,
{structured ftiles)y or 30 that the rext oyfte 1s the first byt
{unstructured  files). If type is #1, the til2 is pesiticred tg
ifts endy the next record {or next byte) is at the end of file
position, If type is ., the tile is positionad torwards (n>=_)
or backwards (n<.) over records (structures files) or lines
{tunstructured files)s The numper of records or lines skippged 1s
determined ry the absolute value of n.

In the case ot unstructured filesy, the next t©yfte position
after the operation will be at & byte immdiately fallowing a new
bine character (or af the tirst byte in the tile or at the end of
the titled)s and the numoer of newling characters moved over 13 the
absolute value of n. ‘
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If the I/0 switch is attached to a Jdevice, only foraara
SKips (type=.y n>=5) are sliowed, The effect 1s tc discard the
next n 1ines input trom the Jdevices

Usadeld seeh_key
io_coll sSeek_rKey swilchnams nkey

1) key 45 G string of ASGLII characters with fength, <=
lenyth<=25%0.

This command positions the indexed file to wnicn tre /0

switch (s attachea to the record with the gliven key. The
record®s length is printed. Trailiry blanks in the key are
ignored.

It tne ftile does not contain a record with the s0eClilial
keyy it pecomes the key for insertion. A folliowinyg write_reccri
operation will add s record with this key.

Uscagelr read_key

io_call reg3_xey switchname

This command prints the key ian3d record length of tne next
reccerd  in  the indexed file to which the I/0 saitch i3 atfracned.
The file®s position 15 not changed.

Usaye! fead__len;fh
io_coll read_ltength switchname
Inis commana prints the length of the next recerd ir Pne

structureld file to which the [/0 swWwitch (5 attacned. The file*y
pUsifion iz not changed.,

io_calil contral saitchname order ~sfring-

i) oraer is ocne of the Qrlers accepted by the I7¢
moJule used in fthe attachment of the 1/0
SWLtCno,

2) string may De any strirg.

This command apptlties only wnen the I/0 sWitch 15 attached
Via an I/70 moaule that supports the control I[/0 operation, Ine
commani calls iox_dcontrol {iocu_ptr, or ier, infoptr, codael),
where loct_ptr desiygnates the I[/0 switche For tull Jetails zze
the writeup of lox_3dcontrot., It strin3 is not giveny, a null
intoptr  will DE pASsSed. If string 5 3Jivan, infoptr will point

-

“\
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te 3 varying string fthat eguals string and ahose maximum lengrtn
is equal to the fenygth of stringe Upon return from lox_dcontraol,
it infopir puints to & varying string 2f lenatny, l<=lenzth<=2. ,
then the siring is printed. Jiherwis=2y sf intiptr hao Z2me ¢ther
nonnutl value, it (3 printed,

Usage?d modes
i0_Call moydes switchname =5trirg=

1) string may be a sequence oY muses secvarated by CCMMa<e
The striny not must not contaln vlarks.

This command applies only when tne I/0 switcn (s attrached
vis arn 170G modute that Zupports mudeSe. The commat: prints the
existing modes and, if string i3 Jiveny sets the new MCcde3 a:s
specified Ly string.

If switcn name i3 "user_i/70%, the command referz tc the
modes controlting tha user®s console, See the writeup of the I/C
moaule tty ftor & Jdescription of applicuonle modzs,.

Usadet fina_ioch
io_call find_iockt switchname
This commana oprints tne location 2f tne control oiock for

the 1I/70 switch, It it does not already existy the control block
is created,.
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MPYM_SUUIRUUTLINE

This procedure p=rforms I/0 operaftons and some related
tunctions. The user should ove familiar with the contents ot the
MPM sectionsy the Mulrics I/0 System ana File I/0.

Each entry has an argjument denoting the particular I/0
switch involved in the operation, For an entry that reguires the
I/70 switches to be In the attached state, the description ot the
entry®*s function appilies only ahen the switch Is attached to a
file or is attached to a Jdevice via the I/0 module ftty_. For tne
meaning of op=2rations on a swWitch arttached as a4 synonym, see
MPM  Secticny The Muttics I/0 Systenm. For otner artachments,
the write_up of the particular I/70 modute,

[P
(S
(D

When an entry raquires the I/70 switcn to be opencdy ani it
1S not 2peny the state of the sawitcn (3 not changjedy and the Code
error_tavble_Jsnot_open 13 returned. It tne I/0 switch is open ovurt
not in orie of the atlowed opening modas, the state of the Zwitch
is not <nangjed, and the code error_table_3%no_operation is
returned.

Operations pertaining to ftiles reference four gosition
Jesignatorst the next oyte, the next recoray, the current record,
ana the key for insertion,. Their use is explained in the HPH
Sectiony File 177G,

several operatiuns involve a puyuffer. Tnis i3 a plocn ot
storage provided Dy the csller of the operation as the target for
input or tha sourca ftor output. The only restriction on a putfer
is that it be Dbyte aligned, ie.€4¢y ity oit address must b=
Jivistple ty nine.

Note that the Sfrfafus code returned vy an entry may not n2 a
system Status code in €ases where the 1/0 switch i3 attachec wvia
a nonsystem I/70 module.

Eptryd ilox_%attach_locc

This operation attacnes an I[/0 switch in accoraance aith a
specified attacn description, The form of an attach Jescription
is given in the MPM Section, the Mulitics I/0 Syztem. It the
shWitcn 1s not in the Jdetached statey, [t3 state is nct changed,
and the code error_tabla_Jjnot_Jdetacheld is- returned,.
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declare iox_gattach_iccb antry (ptry charl{*), fixed {ab)}3
call i1ox_attach_itock (loco_ptry atd, cod=)}

Le loOCD_ptr puints to the saitch®s controul blocks (Input)
e aty is the attach Jescription. (Input)
3. Ccode is a status code (Qutput)

totry iox_iattach_ioname

This operation i3 the same as iox_fattacn_jioct except tnat
the I/70 switch is designated by name 3and a pointer to (s cocntrol
plock i3 returned, The control block s created (f it does not
already exist.

Usage

declare iox_3Battacn_ioname entry {cnar(¥)y ptry char(*),
fixed{3s));
call iox_gfattach_iocb fswitchname, iocb_ptryatdyccdel

1« SWitchname is the name of the I/0 switche (Inputi

<s lOCb=-ptr polnts to the switenh®s control olocke (Qutput)
3. ata 1S the attach Jdescription. (input)
we COde is a sftatus codes {(Qutpur)

gntrys iox_3dclose

This operation <closes an I/0 swsicn,. If tnhe cwitch i3 not
openy its state is not changed, anai the cude
error_table_3dnot_open 13> returned.

declare iox_%close entry (ptryfixed (33)13
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call iox_¥close {i10cb_ptrycode)y
l. ioco_ptr points to the switch®*s control plocke {Input)

2e code is a status code. (Output)

entcy? iox_dconteral

This operation parforms a specified control order on an 1/0
switches. The allowed contrei orders dependi on the attachment of
the swnitche If a control order i3 not supporrted for s particular
attachment, tne code error_table_sno_operation i35 returnad 1f frhe
switch is cpens In the case ahere the switch 15 closed, the code
error_taole_%tnot_open or error_table_»3no_ouperation is rerturned,
the latter code only by I/Z70 modules that support orders witn the
switcn closed. For dJdetails c¢cn control oraers, see the write=up
of the particular I/0 module used in Tthe attachment.

Usaae

ceclare iox_scontrol entrylptrycnar{*),ptryfixed (35);

call itox_%controlliocb_ptryorderyinfo_ptrycode)s
1« iocbhb_ptr points to the switch®s control block (Input)
Z2e Orier is the name of tne centrol order. (Input)
3. info_ptr is null or points to data whose form depends on

the attachment. (Inout)

4e COUE is a sftatus codes (Output)

Entry: icx_%Pdelete_record

This ogeration Jel2tes the current record trem the filz to
which an I/0 switch (s attached. The awifrch must bte open ftor
seauential_update, rkeyed_sequantial_update, or direct_update. It
the current record is nully the file's position is not changed,
and the code error_taole_dno_record (3 returnad,

If the delertion taka2s place, the current record position i3
set to nulli. For keyea_seguential_update, the next recor d
gosition 1s set to the record ftollowing tne Jeleted record or to
end of fjite (if there i3 no such recoral. For direct updatey the
next recora position is sef to null,.

‘
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Jdeciare jox_$delete_record entry (ptryfixal35));
cali iox_%delete_record tiocb_optry code)

ie lOCD_ptr points to the switch®*s countrol olockse (input)

Ze COde€ is a8 status codes {(Output)
Entry? iox_ddetach_ioch

This vperation detaches an I/70 switcha If the 3switch s
already Jetached, its state is not <changed, and  the Code
error=table_9%$nof_attached i3 refurnad, If the switch i3  open,
its state 15 not chany23y and the code error_tavle_%not_closed i3
returned,

Usage

declare iox_JPdetach_ioch aentry {(ptryfixed(35))3

call lox_Bdetach_iocb {iach_ptry Ccodedy
le l0Cbh_ptr points ro the switch®s control blocke (Input)
Ze COde is a startus codes (Qutput)

tnlirysy iox_$fina_iocw

This entry refurns a pointer tc tne control plock tor an I/0Q
switche The control block i3 c¢createa if [t does ot already
existe

(o
Jut
h.
Ye]
le.

declare iox_3ftind_jiocb entry {chart*)yotryfixes (s52)))
cald iox¥find_ioco {switcnnamesioce_otrecoidel s

4

i+« swWifchname is the name of the I/0 uswitche (Input)

Zs loco_ptr points fto the awwlitch®s control plocks. (Dutput)



Paye 3¢ MTy- .7,

3e CoOde LS @ status codes, {(Output)

Entryd iox_3get_cnars

This ogeration reais JI=pit ovytes ftrom tne unstructured file
or device to which an I/0 switch 15 attached. The switch must ce
cpen ftor stream_input or stream_input_ocuftput,. The dJesired numober
of Dytesy ny is specificed in the call. Some I/0 mo2Juies may
actualily read fewer than n bytes into the buffer, even though n
bytes are available from tne flile or device, In this case the

code error_table_dshort_rcord is returned. When this <¢olde ic
returned, the <calier may again ¢33l fox_sdget_chars to get more
bytes.

1f the switch is attachead to a filey, oytes are rean
beginning with the next byte, and the next byte position
aesignator is aivanced by the number of bLytes rgady Wwhich may get
it to end of file, If the next pyte oosition is already at enud
of ftile, the code error_table_sgend_of_info (s returned.

Usaue

declare loux_%$3et_chars entry (ptryptrytixed(cy)y fixeaz{ci),
fixed(35) ),

call iox_dget_char_{iocbo_ptryouff_ptrynsn_readycodels
Le ilocD_ptr points 1o the switch®s control blocke (Input)
Ze butf_ptr points to the byfte~aligned ouffer into which bytes

are to ue read. (Ingut)

3¢ n 1S the number of oytes o oe read, It must bpe
greater than or egual to zero. {(Input)

%s N_read is the numoer of bytes actually read. If code is
zero, n_read equalys ns, (Qutput)

e COde is 3 status coude. (Qutput)

entey’s iox_dget_line

Tnis operation reads 9=-0it bytes trom the unstructurea fila
or 3levice to which an I/0 switch is attacheal. The switch must ce

open tor stream_inpuf or stream_jinput_output, Bytes are  r<ad
until the input puffer is titledy, a new line character is readl,
or end of tite is re2achedy wWwhichever ovccurs ftirst, A code of

iero 1s returned if ana only if a new line cCharacter (s read 1nto
the puffer (ana it wilil be the 1asfr character read), it the
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input buffer (s filled without reading a ned line character, th
code error_tablae_slong_record i3 raturnzd,.

If the sWwitch 13 attacheld to A Fila, Ly tes are read
peginning wWith the next byta, an d the naxt bpyte position
designator i35 advanced by the numcer of oytes real. If the ena2
ot file is reached without reaainyg 3 new line charactery tne nmext
Lyte position 3esignator is set toc ang of file and the Codc
errcr_table_%$end_ot_infe is returned,.

Usage

declare Lox_33et_line entry (pfryptretixed (SL)yFixed(ci)y
fixed{(3%));

call lox_dget_line (locb_ptryouff_ptryputt_lenyn_readycode)?

call ilox_%get_dine (iocu_ptryvutf_pitrybuff_len,n_reaa,coide)y

ie loco_ptr points fto the switch's control bliocws (Input)

2e DUff_ptr points to a ovyte-aligyned butfer, (Ingut}

3¢ Duff_len is the length cf tne puffer in ocytese {(Inpuft)

4e N_read is the numpber of obytes read into the ouffer.
{(Qutput)

5« code is a status codes (Output)

Entry: liox_%$modes

This operation 1is useid to obtaln or set mode:s that astfact
the suoseguent behavior of an I/0 switch, The swifch must pe
attached via an I/0 mcddle that supports mcdes. It the swiftcn |«
not attachedy the code error_taole_fnot_attacned is returnec. It
the switch i35 attached, put modes are not supported, the code
error_table_$no_ope2ration is refurned tor an open switch and the
code error_table_3nof_open i3 returnza for a Cclosed saitch, If
the switch is attachea and modes arce supparted, cut an invallAd
mode is giveny the code error_tavle_gbai_mode 15 returned,

tach mode is a sequenca of non blank characters, i mode
string is a seguence of modesy 3eperafed by commas a&and containg
no DbDlanks. For a beast of valia wmodesy 322 the particutar I/0
module invotved.
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Usaae

declare lilox_smodes entry (ptrycha(®*dy, cnar(*), fixed {(55)) 3

call Lox_Pmoaes (ioco_ptrynena_modesyold_modesycode)
1e LOCD_ptr points o the switcnes contral blocke (Input)
Ce New_modes 15 the mode string contatning the moldes to e set.

Jther modes ar2 not affectea, If this argument s
the nuli string no mgdes are changeds (Input)

3¢ old_modes is the strin3g of moldes in force when the call i<
MOJdee It this argjument has length zeroy, this
intormation s not raturneld.s (Jutput)

ke COde iS 3 s3tarfus codes (Qutput)

Entrys iox_%open

This coperation opens an I/70 switcn. The switch nust be
attached wvia an I/0 module that supports the s3specitied opening
modey, and iTr must oe in the clcsed statu. It the swirch is not
at racheua, its stare i3 not changed, and the Lode
arror_table_$not_attacned i3 returneld. If th2 switch (3 alradgldy
openy the cude error_taole_dnot_clozed (s returnad,

1f¢ the sHitch is 3ttached toc a ftiley the appropriate file
pcstion Jesignators are establishedy, and an existing ftile may woce
replaced ULy an empty files This repiacement may ve avoicel by
specifying extension of the file in tnhe attach description cr in
the cail to iox_3%opene. Se2a the MPHM Sectiony Fide I/0 for fulli
details.,

Usaye

Jeclare 1ox_%open(ntryfixedyoit{l) stianedy, fixe3{35));

call 1ox_bupen (iocb_ptrymodeyextyccde)
l. iLocb_ptr poinfts to the switch's control vlaocke (1lrnput)
ce Mode Ls the number of the mi)d2 33 Snown in table i in

the MP sectiany, The Multics I/0 Systemy 243e 1
for oStream_inputy 2 for stream_outputs {(Inpur)

Js eXxt S
S

‘Ao to specify extenziorn of a4 file ana
"ML oftnerwise, The value 1Yo is alluwed onty

-
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if thne opening i3 tor stream_cvutpuly
stream_jinput_outpur, sequential_cutout,

sequential_input_outpurl, wKeyeld seguential_output,
or direct_output. {(Input}

4o COJeE 1S a status code. (Output)

Entry? iox_%position

For an I/0 switch @&attached to a file, this operation
positions to the beyginning or end of the filz2y uvr skips forwaris
or packwarads over a specifiez numper of lines {unitrudctured
files) or records {structured tiles)s For an I/0 switch attachneu
to a devicey this operation realds and discards characters urtil a
specifiad numper of nea tine charsclers nave teen 3Kippeds.

The switch must pe opened for stream_input,
stream_input_output, seguential_input, sequential_input_outpul,
sequential_update, kayed_ _seguential_input ar

keyed_sequential_update. In auadition, tor Keyed openingsy the
next recora gosition snhould not dDe nultl. IfF it i nulty the code
error_table_%no_recora 1s returned,

Usage

-e

declare iox_Pposition entry (ofryfixedytixed (gLl)yfixed (55))
call iox_Jfposition (iocu_ptrytypesnycode) s

1s lLOCb_ptr polints to the saitch®s control blockase (Inputi

2e type is =1 for positioniny to the ocginnlng of the
file, +: for cositioning to the end of the file,
or § for skipping new line characters or recordse.
(Input)

e N1 1S the numper 5t lines or recoras: to e shipped
(forwari skip) or the negyative of that rnumber
{(Dacrward skipl. It may be zero. {inpuf)

«e COde 15 3 status codes. {(Qutput)

Positioning to the pbeginniny of 1 andln=-empty file sets the
next record position to b2 gt tne tirst recura Lo ine file
{sequential and keyed_seguential openings) 2r sets the next oyte
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postion fo o©e at the first dbyte (n the fila {(stream openin,si .
Pcsitioning 1o the enag of a tiley or 1o the beginning of ar empty
filey 3215 the relevant position desianator to the end of the
tile positicne

ouccessfully Shippiny recar is {segueritial an i
keyed sequentisi apenings) moves the next record posirien
forward Cor Dbuackaidrildi by fne spacified numder of racorisy ny,
provided that many record exist in the indicated Jirection, For
exampley sUppose that wahen 1ox_3%position i3 calledy the next
recora is the mth record in the filey, anl n record are te oe

skippede. Then ftor a succassful forwari1s s«xip, the file must
contain at least (métn=i) recordsy and the next record will ce Zet
to recora (men)d) (if there are at leat mtn records in tne file) or
te end of tile (it ftnere are men=1 records in the fjile. For &

successful bacrawarlds skipy m must be greater than ny and the next
record pcesition is set to record (m - n).

successtully skipping forward over new-line characters
{stream openinys) advances the next Dbyte position oaver th2
specified numoer, ny of new line characters, leaving it at the
pyte tollowing the nth new line character or at ena of file (it
the otn new line c¢cnaracter (s the last oyte In the file),
Successtully skipping oackwarids over n new line charasctars moves
the next byfte position backwarlis to fthe nth preceding new line
character &ard frhen moves ir furthar cacknards as tar as 13
possible without encountering another new line character., Tne
etfect is 1o set the nexft byte position 1o the first character ir
a line.

If the relevant part ot the tile contains too few reccris or new
line characters, the next rezcord position or next oyfte position
is set to the first recorad or byte (03ckaWaras ship with non empty
file) or endJ4 ot file (all cfther casesly anda tne wode
error_table_dend_ot_info is refturned.

When & call to iox_3%position specifies skipping zero lines
or recorduy the skip 135 successtfuly and thne next rc<cord position
is unuisturbed,

In ocpeninjgs tor updatey the current record position Is sSet
as foliowse It the positioning is a successful Skipy and if
there s a recori greceding the resulting next recordy the
current record pousition is set to the [mmediately preZeding
reccrd. in all other casesy the current record position s set
to nuli,
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In the case ot Keyed_scequentisi_update, the Key to!
insertion (s set to null,

Entrys  iox_dput_chars

This woperation writes a sp=citied number of Y-Lit cytes fU
the unsteuctured file or device to which and I/70 switch iz
3ttacheds The switch must De pen tor sfream_output or
stream_input_ourput.

In the case of a filey if the vpening is for stream_outout,
the bytes are simply asdied at tne ent of the files Howaver, if
the opening 13 for stream_input_outpurl, andg the next Dbyfre
pcsition i1s not at end of tiley the tile i3 first truncated so0
fhat the pyte preceding the next Oyte pecomes the 'alt wLyrte in
the file. The vytes peing writter are then added at fhe eny of
the filey, and the next byte positior [5 st to end cf fileo.

Ic
i
a
te
112

decliare fiox_dput_chars entry iptryptryfix2d(21) fixed(35)) 5
2)

?
call iox_$pouf_chars (loco_ptryouff _ptry n, cod :
1. iocop_ptr peints tuo the switch®s control blocke (Input)

2s buftf_ptr points to a pyte=alignea wowufter containing the
bytes to e writtene. (Input)

3¢ I is tha numper of bytes to Ce wWwriftten, It must oDe
> (Input)

“4e COQE€ is a starus code, {QOutput)
Entrys iox_%read_key

IThis operation returns potn the key and lenyth of the next
record in an indexed ftile attached to an I/D switcn, The witch
must ce open for Key=2d_ sequential_linput or
keyed_sequential_update. If the next racord vositiun is at e
of tile, the code error_taole_dend_oft_info 15 returneld. 1§ the
next record position is nuliy the coue error_tavle_%nce_record 15
returned. The ftile position aesignators are nat chandged by tni:
entry.
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declare jlox_jread_key entry (ptrychar(25c) varying,fixealcild,
fixed(35));

Call Lox_¥$read_key liocb_ptrokeysrec_len,code)’
1« locb_ptr points to the switcn®s control pblocke (Input)
2+ kay is the next recorid®s key. {(Qutput)
Se rec_1len is the next recorid®s lenygth in pytess (Qutput)

e COde 15 a stratus codes (Qutput)

Lntrys iox_Zread_length

This operation returns fthe lenjth of the next r=a2cora in 3
structured file atfttached to an I/0 switche The swifch mus! be

open for sequential_input, sequential_input_cuiput,
sequential_uJupdate, kayed_sequential_input,
heyed_scquential _update, Jdirect_inputy or direct_upldate. if the
next recory position 13 at end of file, thes Colde
errcr_table_deni_ot_info i1s retudrned. If the next recor:

position is nuity the cod2 error_tasle_§no_record is returned.

Usage

dectare lox_itread_length entry (ptryfixed(2y)yfixed(355));
call jox_Jread_lengtn liocb_ptryrec_lenycoded

ie lOCbh_ptr points to the switch®s control blockse (Input)
2e rec_len is the next tecoris length in oytes. (Jutput)
3« code is 3 status code, (Output)

Entry: Llox_%reasd_record

This ogeration reias the next recoril in 3 structured file
to which an I/70 switch (5 attached. The switch must be open for

sequential_input, sequential_input_outputysequential_update,
keyea_sequentiasi_inputy keyed_sequential_upaatey direct_inputy or
direct_update. The reatd is successtul if the next recora

position 13 at a record. If the next record position is at ena
ot tiley the code arruor_table_jena_of_into is returned. It the

ﬂ

N\
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nexXxt record position (3 nuldl, the code errur_taole_%tno_recori is
refturned.

In sequential asnl1 heyed_s=2gquential QueNin 3o, & successtul
reals advances fne next record position Ly ane recor 13 arly
unsuccesstul resd feaves it at the end Jf tile or nuli, in
girect openingsy this operation always 32t3 the next rzciord
position to null. In vpenings for kKeyed_seguential_ update and

direct_updates & successful read sets thz2 current reccrid pesition
to the record just reads an unsuccessful resldy s5ets it to null,
Irn vpenings for kKeyed _seguential_uplate ar Jirect_updatey, the
key for insertion (s alwdys set to nulie.

It the recora 1S tou tong for the specified pbutter, the
first part ¢f tne record s . redd into the buffer, and the Code
error_table_9dlong_record 15 returnal, As far azs setting positiaorn
indicators (s concerned, this (s wonsidered a successtul read.

Usasge

declare iox_sread_record entry {(ptryptrytixed(2L)yfixed(2l),
cole)
call 1cx_¥tread (ioco_ptryoufi_ptryouff_lenyrec_leny,codel) s

ie lOCD_ptr points to fthe switch®'s cuntrol olocns (Input)

Ze butf_ptr points tc a byte-aliygned pbuffer, into which the
record is to bz read. {Input)

2. vuff_len 1s the lenzgth of the cuffer Iin tytese {Input)
4. rec_len is the lengygth 0ot the record in bytes. (Qutput)
De COJE is a status codes (Qutput)

Entry? iux_%rewrite_record

This cperation replaces the current record in a structdred
file to wnich an I/0 switch is attacheds The swiftch must be gpen
ter sequential_update, keyed_sequential_updatey or direct _update.
It the current recordd position i3 null, the cole
erroer_table_3no_record is returned,
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For kKeyed_sequential_update, this operation sets the naxt?
record position to the record immediately following the current
record or to end ot file (if no such record exists). (Note that
the next record position may already be at this pcint). For
direct_upuate,y, the next record position i3 set o null, Ns other
chanjes are made 13 the pusition designatorse

Usaye

Jeclare iox_ﬁrewrite_recorJ(xocu_prr,ouff_prr,rec_lér,cosc):
1. ilocb_ptr points 10 the switch®s cuntrol pblocks {Input}

2s Duft_ptr points to a vyte aligned buffer containing the rienw
recari. {(Inpur)

J. rec_len 15 the length >f the new record. (Input)

we COde 15 3 status codes (Qutput)
key

Thnis oCoperstion searches for the record with a given key n

an indexed tile to which an I/70 switch s  attachea. It =139
serves to define the key for a receord to be 3dded vy a following
write_record cperation. The swWwitcen must be open tor
kKeyed_sequential_input, keyed_sequerntial_output,
keyed_sequential_upiatra, direcr_inpur, direct_cutput, or

direct_updsate.

For Keved_sequential_cutputy the gliven key should tce arester
{accordingy to the rules for characters string comparisiont)
thar the key of tne last racord in the file, It it iS5y the
CO ¢ grror_taple_sno_record is returneud, ani the Key for
insertion s sef to the given hey. Otnerwise rne ¢ode
error_table_%$kev_order is returnedy and the kKey tor insertion is;
set to nuli.

For other openinysy this operation works as fcellows?

If the file contailns d recurgd with the given keyy a Cole ot
Z2€ro 13 returned. the records lenjth i3 raturnedy the nexi
reocrda position and current recora position are seft tc fhe
recordsy and the key for insertion is set to nuli. {(Not all ot
these pousiticn aesignators are applicacie in atl operings).
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If the tile dues not contain s record with the Jiven Key,
the colde error_taple__3ino_recordyg s refurned, the nzxt recor”d
postiion ana current ra2cord positior are set to null, and tne key

for insertion (s 3et to tne given keyo (Hot ail of these gcositior
designators are apptlticavle i1n all ogenirgs).
Usage

geclare lox_%seek_key entry (pfrychari{zio) varying,
tixed(2L1), fixed(35)) 3
call iox_dseek_rey lioco_ptry hKeyyrec_lenycodel

Le ioco_ptr points te the sSwitecn*s controul blockse (Input)

Se kKay contalns tne Jgivean Key. All trasling olanks are
removed from key 1T0 ootain the given keys and tne
result may be the null string. (Input)

3« rec_len is the length in oytes of the recorad with tne

given key (Output)

Le COde is a status coue. [(Outputi

Entrys iox_3¥mrite_record

This operation adds a record to a structura2d fele to which
an I/0 switch i3 affsched. The switch must bz open  for
sequential_output, sequential_input_output,
Keyed_sequential_output, keyed_sequentlial_upldate, direct_ocvtout,
or direct_update.

it the sAitcn is open for Zeguenrial outputy the recori is
added alt fthe ena of the tilea It tne switcn iIs  upen for
inputr_outputy, and the next record position (s not at the end of
the filey the file is truncated 30 that the recard preceding the
rext record vbecomes fthe last recaord in tne file, The new recorsa
is then added at the and o0f the tila,

If the SWiTen i3 open for
keyed_seguential_cutputykeyed_seqguential_update, direct_cutput,
or Jirect_uplate, the key for inserrion designator shoula
Jesignate a keye It iy does noty tne cude arcor_tacle_ino_key 1S
refturneis, and noftning (s changed. It there 1s & key for
insertions the new record 15 added to ftne file with ftnat Key, anui
the Key for inserrion is et to rult, For

keyeld_sequential_updatey the next record posifion i3 set to the
record immediately following the new record or to ena of fitle (if
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«

there 1S no 3uch recordl. For HKz2yeid_sequential_updzte ana
direct_upidate, the current record position 13 s5et to the new
records

Usage

declare iox_dwrite_recora entry (ptryptryefixed(2.)ycoae)

-e e

call tox_$write_record {iocb_ptrypeuff_ptryrec_len, code)l

1. iocou_ptr peints to the svitcn®s controtl block. (Input)

2e Gultf_otr peints to a pyte—=aliygnea bpuffer containing the new
record. (Irput)

Je rec_ien is the length of the new recori in bytes, (Input)

e COde is a status codes (Qutput)
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140 _NMUUULE
Names 2iscard_

This I/0 module provides a sink for output. It supports
outpuft operationsy, but the osperations have no effect.

Entries in the moduie are not called Jirectly by userss
rather fthe mcdule is accessed through the I/0 systeme Seg the
MPM Sections the Mulbttics I/70 Systemy, for a general Jdescription ot
the 1I/0 System.

Attach _Jescriotion

The attach description has the following formd
discar d_

No options are allowed.

Opening

This module opening modes supported are! stream_output_,
sequential_output, keyeld_sequantial_outputy and direct_output.

Control Operation

This modaule supports the conrol operation when the ogening
is for stream outputs All oriders are accepteds put they have no
effect.

Mgoles UOperations

This module supports modes operation when the opening 1s for
stream_outpgut. It always refturns a null string for the old
moides,

26eh Key Operation
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when the opening is  for keyea_seguential_output or
direct_ocutputy the 32eK_key operation returns tne cude
error_table_Jdno_record, '
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140 _MOQULC

Namgd ntape

This 1/70 moaule supports I/0 tromsZto fites or magnetic tape

Entries in ftne module are not called Jdirectly py us2rq;y
rather, tne module s accessed throuygh the I/J system, See the
MPM Sectiony the Multics /70 Systemy for 3 genersl deccription of
the I/70 System, an i see the P Sactiony File 179, for &
discussion of fites.

Artach Uescgription
The attach_descrintion hias the following forms
Nntape_ reelnum -opti- =-optn-
1s reelnum is the tape recl NUKBEr., If the tape 13 7-tracky

reelnum must coentain “T=tracke" It the tape is
3=tracky reelnum may contain with “3=track”™,

2e ODT} may ve one ot tne following options, An option
may only occur once ani “=rad’™ musct occur.
-raw means that each physical recora (clock) on fhe

tape represents one loylical record.

~arjite means that the tape [3 to pe mounted with a write
rinde Tnis cpticon must occur 1f the [/0 zuitcn is
to be opened tor output or ingut=outpur,

~extend specifies extension cf the file if it already
axis3fts on the tape.

Queningyg
The opening modes SdDported area sequential_inputy,
sequnential _outputy and sequential_input_output. it an I/’

switch attached via ntape_ ls tu be
¢penea fur output ur input_output, the option “=wraite' must
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occur in the attach Jdescription.

Control Operatiopn

Tnis I/C moduie does not support the control oparation.

Medes Uperation

This 170 module d2es not support tha modes cperation.

With o "=raw” attachment the ralasfion betwzen fogicalt ana
physical record 13 a3 follcws, On i1npuft the logical recori
contains m=u*ceilins 30} oDytesy wherea n 15 the nnumper of data
bifs Iin the physjical reords. The first n oits of the iLngut recory
are the Jara pitsy the last (Y¢m=n)bits are zerc. On ocutput tne
physical record contains n=k*cetl l ((3o¥cell(m/«4))/K) data DbDits,
where kit is the numper of trachs on the tapey ana m i35 the
lenygth of the logical rrecords Tne first 3+m data bpits of fhe
physical record contain the pits of the lo3ical recora {(i.e. Tnea
output pufter). The last (n=Jd+#m) vits of the pnysical record are
Z2ero.
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L9 _MOLQULE

Attachiry an I/0 3wWitcny xy via this I/0 module estapblisznhes
the swiftch A5  a synonym tor  another switch, Y. Thereattar,
performing an »peration other thnan attacn or Jefach on X has the
same eftect as performing it on vy There is one exception fto
thist it the attach_1escription specifies that an operation (s 1o
be inhioitedy partorming that operation on x resdlts in an  error
CCJC-

tntries n the nogaule are not calblea dJdirectly Ly uwscrs:?
ratner the module is accessed tnrouyh the I/0 System. Sae the
MPM Sectiony the Multics [/70 systemy for a jeneral dJdescription of
the I/70 system ana a diacussion of synonymn atracnments.

Afttact Qescriptions
SYn_ swWwituhriame?2 =inhid- =ogpnamei= =opnamen-

1) switchname? is the namsz ot tne I/0 saAltchy Yy for
whicn the attacned switchy xy 13 te 28 a
Synonym. .

2) inhibp may pba "=inn' or "einhibit",

3) opnamej is the name c¢cf an I/0 ovperation to be
irnioiftel. If opnamels es Opriamen occcur
they must e oreceded oy "-irnioit® or
einn', The opnhamej musti ce ftrem the
foltlowiny lists Yaopen', “close',
“get _tine™, Tput_chars', "reai_record',
“write_recor i, “rewrite_record',
“delete_reacord"”, “rega_lergtn',
“posltion', Ysaen_key', “read_kay',

“"closz™, "control®™, anid "“modes'.
Detzcn Opzsration
The dJdetach aperatrion Jetachas rne switch x (the switch
attached via syn_J. [t nas nu =ffect on the switch y tor which x
i$ a synonym,

inhibiteg Operations

An inhib;ted operastion raturns the COode
error_table_g$noc_operationa
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Names fry_

This I/0 module supports I[/0 from/to devices that can pe
operatad in a typewriter like mannery, e.3. the user's conscle.,.

Entries in tha module are not called Jdirectly bty wusersy
rather the module i3 accessed through the I/0 system, See tha
MPM sectiony The Multics I/70 Systemy, for a jeneral description of
the Is/70 system.

Attach Uescription
The attach description has the forms
tty_ device

1) aevice identifies the particular device. Normaltly the
Jser iz only interested in his awn consclz2, and
this is attached when the process is initiatized,

Queninyg

The opening modes supported aresd stream_input,
stream_outputy 3na stream_inpul_output.

£ditiog

Un pouth input andg ocutputy, 33ta 13 autumartically edited as
descrived in the MPM sectiony Typing Sonventions. To contrcl the
edifings use the modes ouwperdtion., Details on the wvarjious modas
are jiven below.,

vuftering

In ygeneral, this 1/0 module reads input data into an
intermediate opuffer as the device mukes It avalilable. The
operations get_line and get_chars gjet the 1ats from the buffer
later. Simitariy odtput data (3 stored in a3 outfer anid then
transmittead to tn=2 Jjevices This allows the process Yty oroceeu
Without waeiting for the Jdevice, :

The amount of cuffering (3 urpreagictable, To filush tne
butfers, use the control vperation Aith the order resetreaa,
resctwrite, or avort.
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Interruptey Operations

When ar I/0 operationy except 32tachy, velng performed on ”
switch attached oy this I/70 module (o interrupted Dy a signal,
cther operations: may oe perform=24 on th swifch durinyg the
irrterruption., Th=2 efttect, E aden 0y the usSery 135 ftnat the
interruptea operation is completely performexd vetore tne
interruption or i5 not LStarted until after th2 [nterruptione.

Controi_Qperation

The fcliowing orders are surported when the 1/0 3witch |3
opens cXxcept as noted, the info ptr snould be nullt.,.

atsort fluwn=3 fhne input EYFIN ourput
cuafters.

resetread - flushes tne input puffer.

resetnrite flushes tha ocuftput buffer.

hangup causes the teleghone Fine

cennection of the terminal! to be
discornectedy if peossicles

listen cause a wakeup to ce sant tc tne
process 1f the line asscciated wWwith
this dJevice I0 is dlaled up.

info causes information apout the device
to we retfturned, Tne infoutr choul
paint to the following structure
that 1s tililed 1n oy the catl.

declare § info_structure aliyned,
2 13 cnar(+) unaligned,
2 reserved char(3) unalljned
2 tw_type fixeld bini

1) id is the jdentitier ot tne specific Joavice as
told to Mulftics by tn=2 Jdevice whernn tne device
15 initialized,

2} recerved i5 space reserved for compativility purooses.
3) tw_type identifies the type of device?
1 = Jevice similar to I3M 1.9, 3%
¢ = Jdevice simitar ¢o IBM 2744 (witn M, I.T. modificaticns)
3 = usevice simitar to Teletype mogal 37

device withou!t answerback cr J=vice with
nrecognized ansWerbacks
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w T Jevice
5 = Jevice
t = Jdevice
{ = Jevice
8 = devitce

qQuit_enable

Quif_di1sable

s tart

printer_ott

printer_on

Modes Jperation

The modes

open. The recoygnized

similasr
simitar
simitlar
similar
similar

to
to
ro
to

aperation

coemplement indicated

turns the mode ofte.

along witn the mode,

erkly, “erkl

rawoy “ramwou

MTu=_ 1«

Terminet 3_.3

ARDSH

I86M 27«1 (stanaardl;
Teletype models 32 or 3595
Teletype mode! 33.

Ccauses Quitft processing ts Do
enanlied for tnis Jdevice. (duir
processing is initially disabled.)

c3uses Juit pwrocessingy to be
Jisaoted for this Jdevice.

causes a wakeup to be signaltled on
the event channel associated witn
this Jevice. This request 15  ased
to restart processing on a uevice
Whose Wakeup may have been 105t or
JLtscaruad.

c3uses the prinfter mechaniss ¢t rhe
conacile to pe temporarily disaoled
it 1t i3 physicatly possiole for
the terminal to do Su.

causes the printer mechanism ¢f tne
terminal to ce reenabled.

sJuppor fwed ahz2n the [/0 switcn i<

modes are i(isted beclowe some modes hava o
by
For these

character "7 (e3¢ "“"Terkil™) tnat
moles the complement i3 discglayeud

specifi=as that erase=ana=Kiit
processing i3 to be performel on
input., (Uefadllt i35 Ofe)

indicates that standara
canonicalization is to be
performed, (Uefault is oned

indicates that the data specifties
is te be readi from the device
lirectly without any conversion or
Processings (Catfault [5 otft.)

indicates that data is tc be
written to the Jdevice directiy
without any conversion or

‘)
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tabsy “tavs

editedy Tedited

red, “red

crecnoy “crecho

I in

pin

Lrocessinge {Deftault is off.)

injicates that tabs are to e
inserted in output in ptltace of
spaces when appropriate, (Default
is  off for model 33, 2% ard 53

teletypes,y, default Is on tor atd
gther terminal types).

cause:z orinting of characters for
whicn tnere is ny definea Multics
equivalent on rhe device referznced
to be sdupprassed. It elited mode
is ot f, the gepit octai
representali ton of the character i3
printed. {uefault is offs)

enables @s3cape prucessing (see  tne
MPM Reference Gulide secticny Tyoing
Conventions) on atll input resd from
the device. (Default is sn.)

specities tnar red and ciack zhifts
are te B2 spent to the terminal,
(Default is atf for devices similar
to terminet 3 .5 and for all
terminals without an  ans>weroiack
identiftiery J2fautt is on for all
other terminalsa.)

specifies that 38 carriagyge return 13
to  be echoed when o lane feed 15
tyoed, {Vefault i3 of f7 fthis TO w2
is only functional with devices
similar to model 33y F9y 37 ar.d 33
Teletypes or to Termincet 3..5.

specifies the length in Ccharacter
cositions of 3 console line, If ar
attempt is made 1o cutput a tine
longer than this ltengthy the e€xcess
characters are placed ¢n the next
fine. {(Jetault ltine lengtnh Is 13
for devices similar ta IsM 1.5 Sy
125 tor IdM 2iwlsy 88 for TTYS/7S,
L1134 tor Terminet 3..35y fOr ARULDy ¢ =
for TTYS :s and TTYsus, and .29 for
TTY33354)

spacifies ftne lengtn in lines ot a
DaAJRe Wnean an affenpt [s made to
axceald this lenjthy, an  ARU>  "JLu™
character 135 pranteds when the user
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hadlauirly

default

“hndlauit

MTB=-_7 7
types an 2rase character, tn=
output continues wWith fthe next

pages This mode i35 functional only
for ARDS-1ike fterminals., (Setault
payge length 1s 5, for ARDS-iike
terminalss.)

spacifies that when a quit

i3
detected, a n=2w line character {3
zchped and & resefread of the
assuciatel stream is perfarmed,
(Jefault is on.)
i3 a snorthani for erkt, Can,
“rawiy “rawoy an 3 €3Ce The

settings for otner moJdes are nat
aftected,

ﬁ
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Named vfile_

This Irs70 module sdpgorts I/70 from/to files In the storagu
SYsteme Attt 1ojicat file types are supported.

entries in this module are not called directly by usa2r s
rather, the module (s acceszz2d through the [/0 system. See the
MPM secticny th2 Multics I/Z70 system, for 3 jeneral Jescription cf
the 170 system, and sece the MPM  Section, tile Is7¢C, for )
discussior. ot tiles,

Attach Descriprion

The afftach wgescriofion has the following forms

viile_ pathrname -=-extend-
1) pathname 15 the absolute or relative pathname of the
fila, '
2) =extend specifies extension ot fhe tile if it

already exiisfts.

To form the attach Jescription actually uUsel in the attuechmzapt,
the pathname is expanaed o obrain an acsuvlute pathname.

dpening

All openinyg modldes are supportad, It the orering is for
input onlyy Bl ol access 15 regquired on the fjile. In all other

cases "rw'" access i3 reguired,
Rewrite Operatiun

If the file is 3 3equential filey, the new r2cord must e the
same length as the replaced racord. If norty, the ccide returned is
error_table_%long_record or error_table_cuahnrt_record,
LBelete OUperation

If the tile is a seguential file, the racori i3 togically

JdJeleted, but the space it ocCccuples IS not racoveErad.

Gontreol QOperatian



Thnis operaiion 13 not Lupported.

HModes Qperation

This operation i3 not supported,

Status_vodes

Two ztatus coaes ars  of special importance, IThe coae
error_taote_Stile_ousy (console message: “File ailready busy for
other I/0 activirty') is returned oy open 1f the open routinea
detecrs that anotner [/0 switch {(in any process) 1s airealy open
for outputy input_output, ar dpJdate on this fiie. It iz also
returned dy some uvperations f they Jdeta2ct nmultiple simuttsneous
uses ot a Single SWitcnNy Cegesy a5 a result of trying to perform
arn, i/70 operation after quitting cut of an I/J operation, Note
fthat the viile_ module does not detect aill problems of this sort,
ani that an undaetectad proolem may result in destroying the
contents ot the tile, ‘

The c¢cle 2rror_table_¢bad_tile (conadle messages “"File is
not a structureld file or (3 inconsistent') may e returred oy
operations orn structured flles, It means tnat an inconusistency
has been detected in tha ftile. Possinle Causes ares

i) Tne file is not a structured tile of the requires Tyo=.
2) Intzrruption of some ogearation on the tile d2ft it in an
inconsistent sStatey, und tne viile_ module canncet maks |t
consistent.,

3) L program acciientaliy moldified socme words in the fifja.

in the tast two cases an earlier consiatent copy of tne fils
should pve reloaied.
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THE _I/ZQ_CONTROL _BLOCK

tach I/70 switch has an associata2d I/0 control block. Tne
I/70 system creates a control olock tor 3 switch the first time &

call to lox_3tina_iocu reguests a pointer to thne contro!l blocke.
The control block remainsg in existence far the lite ot thi
process unless explicitiy jestroyed Dy U call te

iox_%aestroy_iochb.

The principal components of an I/0 control vlock are guinter
variables and entry wvariavlzs ANNO 52 values dJelcrive the
atftachmaent and oapening ot thz I/0 switch. Therce is one «ntry
variable for eacn 170 vperation excapt attache. To perform an [/C
operatrtion tnroush the switch the corresponlding entery value in the
control block 15 callad. For examplie, it locbptr Is 3 pointer to
ari I/0 contrcl oclocky the call

call iox_dput_chars (iLocoptrybuffptryputflenycode)t
results in the call

call i1ocoptr=->ioco.put_chars(iccoptryouttfptrycutfisny,codel

Soume system routines make the latter call directly,y, wilhodt Jgoing
through fox_sy but ail ofther routine: must call [0x_.

Structure of _the I/0 Control_Blogck

The following dJecliaration lescrib2s the first part of an I/0
cuntrol block, Only a few I[/70 system proyrams use the remainier
of the 1I/0 control oplocky and only these programs dz2clare the
entire I/0 control blocks All discussion of I[/0 control clocks
in this subsystem Writers Guide refers only to the tirst part of
the control bloche Thus the statement "“nu other changJesz are nade
to the control pblock™ means that nc other changes are mide to fhe
first part of the control block. Tha I70 system might make
changes fo the remaindsr to the oloch, bdat these are only ot
irterest tc thne I/70 systems

Comments in the declaration orjiefly descrioe the wvarious
coumponents. The significance of th2 pulnters is explainel in
more detail in later parayraphs. Fer fult detail on the entry
variables see the MPH write-ups ot the clorrespgondinyg entries in
LOX o

dc¢ | 1 1ocu aligned,
¢ locb_version fixed init (1), /7% = 1 */
2 name char (32) 4, /7% Name of the [/0 s3witch. ¥/
2 sctual_ioco_ptr ptey /7% ptre to tne actual loct.e ¥/
¢ attach Jdescrip_otr ptryst Pt to attacn Jes3Ccription. */
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attach _data_ptr ptry /% Ptr o attach aata structure., ¥/

oben_desCcrip_ptr ptry/* Ptr to upen descriptions. */

open_data_ptr ptry/* Pftr toc Cpen Jata structure. ¥/

reserved it (12)y /7% Reserved for future use. ¥/

Jetach_ivct entry {ptryfixed(33)),/% aetach_joctlnyccaz) ¥/

open eniry (ptryfixedsoit(liatigned, fixced(3s)),

/¥open (pymodesjextendycoie) */

cloze entry (ptryfixed (39)),/+ clicse {(py code) ¥/

¢ et _line entry (ofryptrytixed (gl)otixedlol)yfixeal33)) /77
4et_line (pypuffptrybuffienyacticny)

¢ det_chars entry (plryptryfaxed (2.)1ixea(2i)ytixea(35)) /%
get_cnarsipybutfiprrybufilienycodel #/

2 put_chars entry (ptrypiryfixad(ci)tixed(35)),/%¥ put_chars
topyouftptrysputtlenycoae) ¥/

S modes entrylptrychar{*)ychur{®*),fixed(35%5))yrs¥moacs(pynenmcde,
otimodeycoide) */

¢ position entry lpftryfixed,fixed(2)ysfixed(35) )4/ *%p0s5itionip,
fypesnycode) */

2 control entry(ptrychar(*),ptryfixed(s5))/*
control (pyorideryinftaptrycodel)*/

2 readd_record entry (ptryptryfixed{2l),yfixed(2l)yfixed(35)),/*
read_record (oybutftptryputflen,rec_lenycode)®/

2 write_record entryilpfryptrytixed(cl)yfixed (35)),7*%

write record(pyoutfptrypbufflenycodae) ¥/ -~

rewrite_record entry (ptryptr,fixed(2L)+tixed(35)),

/*rewrite_record (pyouftptryoutftien,code) ¥/

(py DuUftotrybuttieny,coae) */

Jelete_record entryl{ptrytixed(iv))y/*¥ielete_recora (pycode) */

sech_Key entrylptrycharidoolvaryinuyyfixed(21)y€ixed (35)),/%

seek_hey (pyhkeyylenycodel)*/

¢ read_key entry (pteychar{2oedvaryinayfixed (Cidyfixed(do)),/*
read_key {(pyskeyylenycode)*/

S resd_length entry (ptryfixed(2i)yfixed(35)) 3/%read_lengtn

{pylenycode) ¥/

[ASEACE s I AR A SN o0

~n

ny

[AVEAN

Attach Pointers

It the Is70 switen is Jetacned, the velue ot
iocBesattach_Jdescrip_ptr is null, If the I/0 zswitch 5 attached,
fhe value 1S a3 pointer to a structure of the following form!

dJcl 1 attach_descrip based,
2 lengtn ftixed (i7d,
2 string char ( reter (lenjtn));

The valua ot The wvariable atrach_Jdescripestring i3 tn=
attsch Jdescription., See the MPM sectionyg the Multics I/70 System,
tor details on the attach descriptions

if fhe I/7¢ swi ftch is Jetdached, the value ot
iocbsattacn_data_ptr 15 nulle If tne 1/0 suitch i3 attachea, tne
value moy e nully or It may pe a pointer to Jdata useds by the [/GC
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module that attacned the switche

To test it the I/73 switecn i3 attiache i, fest the vialue of
iocbeattach_descrip _ptr.

Upen_Folnters

If the I/0 switch [3 clus2d {(whether attascnea or Jetacned)
the value ¢f [locv.open_descrip_ptr {3 null, It the sditch i
cper the value is a pointer tc a structure St the foliowing
form:

-

dc ! open_descrip basea,
length tixed (17},

string char | retar(lenygthl}) s

NN

The value of the varjiavle open_descripestring i3 tha open
descriptior, It nas tne following forms

mode =-ext- =info-

Le mode is one of the opening moies listeas In Tasule 1y MPM

Sectiony The Multics I/Z0 Systems {esge “strean_input™).
ext 15 “mextenad™ 1f the cpeniny specificd tile cxlension,
into may obe oftner information aocout the Cpeninye.

U 2
[ ] [ ]

If ext or info ovccurs in the s3tring It 43 preceded by une
b!lanks, If voth cccury Rach 15 preceded Dy sne  Llankh  and  axt
occurs pefoure info.

If the IZ/70 switcn is closedy the wvalue of jiocbs.upen_data_ptr
is nuli, 1f the I/70 switch i3 openy, the valug may be null, or it
may e g poinfer to Jdata used vy the I/0 moitule that ospene2ad the
SWitch,

Ertry Varianles

The entry variadplas In an ioCcu always nave & value that 13
ar. entry point of an e2xernal procedure. When the I/0 <witch is
irn a state that supports a particular operationy, the value c¢f the
cerresponding antry variaole 15 a3 rodtine thar witl pertorm the
overation. Wher tne I/70 awiten i in & state that do=2s not
support the operations the value of tne entry varliacie 13 a
routine that Wit r=turid the error cule specClitied in the
Jescription of thne correspondinyg entry posint 1o the fox_ .

Synonyms
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Ahen o I/70 switchy Xy i3 atrtacned 13 a wynonym {or ar. 177G
sHitch, Yo Tne values of all entry variaoles in the joct tor x
will be the same a3 those in the i1ochb for y with the exception of
ioct«detach. Tnus a call

Call 10COX_pPIr®iocuevplioCOUX_pirseee)
immediately goes to the correct routine.

The values ¢f (oCleopen_descripg_ptr and [ocdb.open_dala_ptr for  x
are also the same aus thoue for vy Thus the I/0 routine has
saCCcesSs to ifts open data (it any) througn ftha locb pointed to vy
ilocbx_ptr.

The wvalue of Locceactual_ldioco_ptr for x iI5 a3 pointer 10 the
control plicck far tne switch that 15 tne Jhtimarte tar jet of 3
chain of SYNCNYyMmSe {When the 3alten X is not attached 3.
synonymy ftnis poinfter poiwnts to the controtl block for x itz b)),
I/0 modules use this pointer to access the ultimate I/70 conteul
block whoze conterts are to be Changely Ce4Jdey wWiltean o Switch is
openeds The I/0 syztem then opropogates the chanrges to other
control Liochs as regquired by synonym attachments,
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Sho SECTION_ 3.8

This section contains intormation pertaining to the de 319n
and programming of an I/0 moidule, In particutar, 1t setz torth
conventions that must o2 fotlowed 1f the [/0 module 15 to  work
correctly wWith fthe I70 system, The reader should uve ftamiliar
with the MPM Sectiors, the Multics I/0 System ani File 1,0, the
MPi1 write=up of lLox._y dana the Sugssystem Ariters Suide Section,
The I/70 Control Biock.

Pussible I/0 Modulgs

The following list inaicates some uf the possipilirties for
I/70 modulecs,

1. Psuedo uevice or Filee Arn I/0 module aight simuytate I/0
to/frem a  Jdevice or file, For exampley it miant provide 3
sequence of random numbers in response te inputl reguest. The
system I/0 mouule discard_ is a3 trivial example of fthis sourt
of module.

2 A New File Type. Bn I/70 module mignt sJupport a new type ot
file in the storaje sysfem, perhaps a tile in which records
nave multiple kKeyse.

3o Reinterpreting a File, An  I/0 moudule mignt place a new
structure (relative to the standard fi1l=2 types) on o 3tanitar:a
type of tiles For exampley, an unstructureya file might ve
interpretald as a sequantial tile 0oy coensideritng dv charactars
t¢c ve a recori,

4e Monitoring a Switch,. En I/79 m3auile mignt pase operations
atong 10 another module while monitoring them .in sume ways
€eJge DY COPYIiIng input Jata to a tile,

5« Unusual Devices. Aorking througn the tty_ I/0 module (in the
raw modad)y another [/0 module might transmit data from/to a
device tnat is not of a standard Multics devicz type (in
regards chnaracter codesy 2fcel, '

The last three examples involve a rather common arrangemenl,
Tre user attaches an 1/70 swWitcny xy, using an I[/7 moduley, LN To
implement the arttachmment, module A artacnes another switch, vy,
using anotner I/0 module 4. Wnen the user calls moduile A through
the swifch xy module A in turn calls module O throush tnhe wWi tch
Yo Any nonsystemm 1/0 module that pertormms true I/70 will work
in this way, because it (or some module it cull3} mus! Ccall a
system I/0 moaule. There are system I/0 routines that are more
primiftive than the I/0 moaulesy butlt user aritten I/0 mcaules must
net call tnese routines,
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Leners! Deosidn wonsideralions

Uetore programming an I1/0 moddule, one shuula develop claar
specificarions &3 to what 1t 13 suppose To JO. Irn particular,
one should tist the VpeNLn g  Moues te e supportel  and tnen
consider the meaning ot evach I/3 operation supported for thoae
opening moJdeSe {{sble L in MPM Section, The Hultics 170 System).
The specifications in tne write=up 2f lox_ must oe relatea 5 fh=
particular I/0 moduley €e3ey wWnat Snoula seek_Key mean tor the
170 moaule discara_%

An 170 module cuntains routines ro pertorm affacn, oc2ny,
cloze, ldetach ana the operatians alloweas oy tne supgcrted opening
modese Typicallyy 3tl routines are in one opuject scement, out
this i35 net requireld, If the moJule is a bound segmenty, oriy tne
attacn entry need be ratajined as an extarnal enfry. The uvtner
routines are asccessed only through entry varjables in I/70 controi
DIOCKS

An I/0 module may have several opan  raulines, several
get_line r(outines, efcs 0o nandle Zifterent 51tTuationsy s 3. anre
gef_line rcoutine tor stresm_input IReNin jay anctner tor
Stream_jingut_outpuf JPENLAT jSe Whenever the situarion crhange,

{eygsy at opentngls the module Ltores the sppropriate entry value:z
in the IL/C control plock.

Ryles

The tollovwing rules apply to the implementation of all 179
operationss Rules for particular operations are jiver: later. In
the rules, i2C0 15 & vased varitacle declared as in tne Subsystem
Writers® Guide Hectiony The I/70 GControl dlocky ana locb_ptr is arn
arzument of the operatiovn Iin guestion.

1. Excepr for attach, the usaje {entry Jeclaration ani
porameters) of a rodtine tnhat implements an I/0 operation i3
the same a5 the Jsaje of the Cccorrespanding entfry i iox_.
See the MPM write=up ot iox_ for detatis,.

Z2e Except! tor attach and aetachy fthe actual I/70 control uwiccin tu
Wwhich an operaftion applies (leee the control black aftaineu
by the caliled I/0 moaule) must De reterenced USING Tha  value
ot iocb_pftroiacDeuctual__Loch_ptr. It «s incorrect to <imply
use Loch_ptry anit it is incorrect tu rememcer the loc3tion ot
fthe cortrol blocn from a previous call {esye Dy storing it in
a Jata structure pulnted ty Dy 10oCb.open_data_ptrl).

3 The value of toco_pftrriocosopen_data_ptr always c¢aouals the
Va il ue ot ioco_ptreiccheactual_iocn_ptr*»iocheopen_Jdata_otr,
and the value of otr¥iocb.open_dascrip_ptr always equals the
value of loco_pir_Locoeactual_lizco_ptr_icckhbeopen_descric_ptr.
Thus the Jata structures relateud to an  upening may e
accessed Withaut going thnrough iLoct.actual_iocb_ptre.
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4o If an 170 operation cnanges any values in an 1/70 control
blocksy it must pe the actual I/0 control block (Fule 1)?! and,
before returning, the wperation must exacute the call

call ilox_f$propagate {(p);

where p pPaIints ro the chang=d control olock. The rcutine
iox_%propagate reflects changes to stner corntrold bioccks
attacned as sSyronyms. It alse makes Certain adjustmnents to
the entry variaoles in ths contro! vluck when the 1/0 switch
i3 attached, cgpeneay closed, or detacned,

e Atl I/70 operationz must be external procedures.
Attach

The name ot the attach routine is tne concatenation of the
name of the I/3 module anid "™attach', e.3. “discard_attach” for
the I/70 module Jdiscard_. The routine has tne foillowinyg usage

geclare moduteattach entry (ptry(*ichar{(*),o0it(,)ailgnad,
tixed(35)),

call moduleatrtach (ioco_ptryontion_arrayycom_err_switchycade) 3

1. ioco_ptr points to the cuentrol block of the I/0 switch
to pe attacheds (Input).

2o option_array contains the sptions in the attach
description, If tnera  are no opfions, 1ty
bounds are (, 3 )., Otherwisey ts bounas are
(1:n) whers n is thz noummper of options,
(Input).

3¢ com_err_saAitch is "1™ b if tne attach routine should call
com_err_ In cases where an error (3 Jatected.
It is "." b if com_err_ should not Le called.
(input).

4. code is a system status coae {Qutput).
The fogilowing rules apply to coding 3n attach routine.

Le I¥ the 1I/0 switcn is alrealdy attacned {iecay it
iocb_ptreiucbeattach_descrip_ptr i not agual to nulti,
return the error code error_tagle_inol_Jdetacned, as not narkse
the attachnmment.,

Ity for any reasony tne switch cannot ba attacned, refturn EYy
appropriate noan=ze<ro error codey 40 not modity ftn2 cuntrol
block. Call com_err_ it anld unly it com_crr_ switch i3 *1'De
It the attachment can be naagey, tulloa tne ramgining ryles ana
r2turn with code = ..

oS
.
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3. Sat loco_prrriocpe.ouen anl loco_pfr®»iocoe.detach_ioco tC the

appropriate npen and detach routines, Set
ioco_ptreaftacn_Jdescrip_ptr to point to 3 Sstrucltura as
Jescriced irn the Subusystem wWriters*® Suide Sectficn, tne 170
sontrol Bl acks. Hote that the attacn description in rmis

structure must se fabricated from the vptions In the argunant
option array, &and therae may ve some modification of cptions,
€eJey €Xpandingl a pathriama.

- YOou may set iocb_ptrriocpedattach_datza_otr,
iccu_ptrriocbemoles, and iocb_ptreiocb.control. Make no
otner moditications to the controt block.

Cpen

A Gpen routine witl onty te called when the actual I/70 3switcn is
attaches (via the module conftaining the routine) put not open.
The followning rules apply to codiny an open rsutine.

ie Ity tor any reason, the opening canndt pe overformed, refturn
an appropriate  grror €odes do nor modify the 170 control
blcock, It the operniing can be performed,y, 2110w the remaining
rulesy and return with code = L.

s Sert locb_ptrriocpeactual_icco_ptr»iocno.op to an appropriate
ruutines This applies ftor each op that s allowed for tne
specified opening mode (Taole 1 in fne MEM  Section, the
Multics I/70 system)e

3 It either tne modes operation or the centrol operation i
enatlea witn the switch ciuszed bHut not with it crery se
iocu_ptryiocbeactual_  loco_prr»ioco.op (op = modes o]
control) to lox_Jderr_no_operatian.

S
t
r

“e S5et open_Jdescrip_ptr to point to a structure as described in
the Subsystem Ariters® Guide Saction, the I/0 Control Bloci.

5e You may sér jocb_ptreiocbeactual_ioco_ptrriccnscpern_data_ptr.
Do not mahe any other modifications to the control tlocks

Lloase

h cloce routine will cnly ©e callzd when the actual [/0
SWITCh 5 openy the openling having teen made py t ne i/0 modul e
containing the close routine, The following rules aprly to

CCcding a close roufine,

s Set iocCcb_ptrriocteactual _jocuo_ptreiocc.open and
ioco_ptr®iocpeactual _ loco_prtr»iocbsdefach_ioceo to the
appropriate apen an J defach routinegs. Set

iocu_ptriocbeactual_ioccb_ptreiuceopan_descrip_ptr tc nult.

q



MTd-N7l~' Pag;\.\ C':-

<o It either rne modes uvperation or the controt vperaticn i3
erapley with the “witch openy set
LOCD _pIr®ioceaCtual _luco_ptr=>i0Cne0py where op 1S MC3es cr
control. Uniless the operation 135 egnaoclel ~ith the switon

Clusedy set the enfry variavie to iox_3err_no_operationa
O D00 not make any otner moditications to fthe control olock.

~e The cluse routine must not return without ciusing the switch.

Letagch

A Jefach routine will onty be called ah=2n the actual I7¢
switch is attached out not cpeny, the attacnhmant Navinsg seer made
oy the I/70 module containing the Jdetach raodtine. The fotloning

ryles apply to cuding detach routin2se,.
1. Set loct_ptreiocbeattach_descric_ptr to nuila.
e Jo not make any other modificarions to the control clock.

3 The detach routine must not return ALthourt dgetacning tne
seitcha

Modes and Luntral

These c¢peratiuns may ve accepted with the [/0 swiftch attached
cut cluseds but it is generslly pefter practice to accept rnem
only when Tthe switch i3 opens

If the control operation is sdJpgorted, it must returr fhe
code error_tadle_pno_operation An2n jiven sn invalid oriec. in
tnis Situation the state of the I/0 salifch must not be o“nangeds

If the modes speration [5 sdpported, i must returrn the - ode
error_tuble_$ouad_modey when given an invalia moile.

Uthegr Opegrations

Routines for the othar operatiidns Wil only e calles when
the actual I/C s3witcn is aftached and sLen i @ mude tor wnich
thhe owperaticn 13 allowedy the wpaning onid strachment haviryg oeen
made Dy the I/Z0 moaule contuining the routine. In couing these
routinesy YOou May mawke conly thne following modifications to the
I/70 contrul olock of tne actusl I/70 switchae

Le Resetring loco_ptreionbDeactual _toch_pir®iocr.open_data_pgtr.

Ca Resetling an entry variable scet oy the op=2n routineg, €.Cey o
switch from one put_chars routine te snother.,
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GClosing the switch in an arror situations.

rales avove

tor close must De tollowed.

In thisz

ca

I
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SHS_SUBROQUTINE

Named iox_
This procedure performs I/0 operations ani some reilatey
functions, tne foillowing entry points-are documentzy in the MPM,

lox_dattach_ioch
LOX_dattach_tonamz
iox_3scliose
Lox_bcontrol
LOX_tuelete_recori
iox_sJdetach_soch
iox_»pfind_ioco
iox_dget_chars
iox_d3et_line
iox_dmodes
iox_wopen
iox_dposition
Lox_dput_chars
iox_sread_key
LoX_3dread_key
iox_sdread_length
1oX_dread_record
iox_drewrite_record
Lox_dseek_key
LOX_owrite_record

For a gereral description of tne Iz0 system See t he MM
sectiony, the Multics I/Z7C Lystam. For information regarding tne
use of 1ox_ Iin writing an I/70 moidule, sce the Subsystem WwWriter®s
Sulide Sectiony Ariting an I/70 Module.

gntrys iox_3%destroy_ioch

This entry frees the storagdes Usel by the control block for
an 1/0 switche The switcn must pDe in the detached state. Any
existing pointers to tne control blceck o2come invalid.

Usaae

Jeciare iox_$aestroy_aoch a2ntry (ptry fixed(33))

Caoll 1ox_3destroy_ioco (ioco_ptr,y, coda);

i) loco_ptr points to the I/0 control oilock tu ve freea,
{Input)
<) code i5 a s3ystem status Code. (uutputl

Lntrys lox_Terr_no_operatiorn
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ihis entry AcCCel o Sity nuaoer ot arjumentsy the i1ast of
whicn i3 fixed(s39). It Sety Y last argdment to tne  C3de
error_table_bnu_operatione. Tnis =ntry 1> only caellel through
entry variaples in an I70 countrui Dlock., Sew the Suosysrem
WHriters osuide Section, writing an I/0 Module,y for instructicns o1
when to assign this entry to such an entry variavles

Yzdae
Jeclare i1ox_Berr_no_operatian entry;

Entry? iox_Tfind_ioco_n

This entry may e usea to find all existing I/0 cantrol
blocksy whether attached or Jdetached. [t returns 2 pointer te
the nth control Llock In the calliny rin3iy the numouering teinj
arvitrary. It there ar= tewer than n control CclOoCKkS, a  ndtl
pointer ang the Code error_table_3nc_L10oCcd are returried.
Usaae

declare jox_$tind_icco_n erfry {(fixed, ptry fixea(35)i 3

call iox_3dfind_ioco_n {ny ioch_ptr, codel,

i) n i1s Ine number of the [/U controld block.
{input)

<) loco_prtr is o pointer to the control bilock. {Qutpdt)

3) cocax i35 a systen status cuides {Output)

Entry? iox_dblook_ioco

This entry returns a painter tv tne controtl olock ftor a
specified L/0 switche. Lf the control ploch does not existy 1P Qo
not created (i contrast to ios_3dfind_ioco)ly and a nulil cainter
and the Code error_tavle_$no_ioco ara  rerurncd. Creating or
Jestrouying control blochs during 3 seguence of calls fo rniz
entry should oe 3voidedy a3 it causes unpredictaplie cnhanjes o
the numoering,
Usage
declare Lox_3louok_ioco anfry (chari{*),y ptry fix23(3%));
call 1ox_nhlook_ioco (zwWitchname, ioCb_ptry, codely

L) switchname _ is rhe niame of the I/C switche (Input)

2) loco_ptr I a pointer to the control blocke {output)

~

“N
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3) code i3 o systen Statu: codes (Uutput)
trntry? iox_Yprovagyate

This entry aijjusts certain polirters and 2ntry variavles s
an  I/70 contrel clock 4% reguired in chanj)ing detween the states

aetache 2y aftache i=Cclosel, dfrtached=ospens It alzo reflect:
modifications to o cuntrel block to other control plocks that are
synunyms (immedjlate or chained) for ite This entry mus!t Do

called at certdin points in the coulde of an I/0 module, and it
mest not Le called Iin any other Ccrcumsliancas, Se€ The Subsystem
Writer®s Suwiae sectiony Writing an I/70 Moduie, for Instruction.
cn when to call iox_fderopagatz.
Usaag

seclare lox_dproposgate entry (ptr);

call iox_%propayata {ioco_ptr)s

1) locuwu_ptr is a pointer to the control nluck. (Irpout)
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This command performs an  operation o o desluynated I730
SwitcChas

Usage
io_call opname sSwitcnname
l) cprname . Jesignates the cperation to be performad.
2) uswitchrame i3 the name of the [/70 switcn.
Notes

suge tor eacn  operation 15 3noan e lcwe For otner
operations sLece the MPHM writz2uo of (o_call. tor full detalls con
the operatioans, 5See fne writeup ot the subroutine 1ox_ .
Ysayes look_ioco

io_call Jouk_icco switchname

This command prints the locarion of tne 1/0 switceh®s control
clock Lf 1t exists., It the control block dJaes not exiut, it iz
nct createlds
Usayed Jestroy_ioco

io_call destroy_iveh switcenname

Inis commana frees the storaje used vy tne control dbluck tor
the [/70 shitche The swWwifch must 2e 1n the Jdetachea State. Ay
existing pulnters to the contrel plcck Lecome invalid,.
Magae?t orint_locuy pioct

lo_call print_iocy switcnname

Thniis ¢ammand prints the contents ot the [/0 switch's cuntrol
t.lock. It tne corntrol plock doz23 not existy, 1t is not created.



