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sequential addressing con=»

four basic operations for maninu%#tir? alements

are, openlng,

write operation,

in

reading and writing,

To

structure of the flie 1s Indepandent
structure which the user experiences.
o a file only through the symbolic file name and should
¥ where or how the flile is stored, The number of e?em&ntb
which rmake up a fite Is arbltrary, and In fact a file
wieh

The user may

have

may exist

within

initigte

the f!ie must first be opened for
”Eadtﬂp anfigr writing, by the user, To terminate the reading
andfor writing of a file,

the file must he closed,

A characteristic of all files is

Ny

Yle is followling properiies.
These properties and thelr octal values are listed helow.
0%:, TEMPORARY= The flie s automatically destroved as it
i% being read.
0tz. SECONDARY= This properciy defines files which may be
delated by storage coliection mechanisms In preference
e tha.:.‘?" Fi Eesn
i “ONLY =~ The flle can only be yead. &n atiempt Lo ]
(]
re Into a file of thls property will cause an ervor
condivion, :
Ui0. WRITE=ONLY~ The file can only be written, An attempt j?
to read from a flle with this property wil? cause an
erroy coadlitlion,
7
¢0. PRIVAYTE~- The fiie can onity be refpr‘v{td by the AUTHOR ‘
f,e. the user who creatad or last modiflied this file,
Quii. LINEARLE- The file mav he referenced by othar users;
hroopt the ase of the BLIRE® factiity,
ERERE 13 the file may ooty A changed by
A DY Pousey o
“lte Wi id o oerror
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U THE 1/0 SYSTENM

The /0 svstem presents a stancard nmachine Independent inte
co att users. AYY calls to the /0 svstem are dlirected to the
1 onoduie of the system cailed the File Coordinator. Tne F
stor wiltl then request service from parilcular Strategy
Hod A Strategy Module is concerned only with a certain class
cf Information stoirage. The Strategy Module may In turn request
service from an 1/0 Adapter. The /0 Adapter s s medule which
provessaes input and output reguests for specifle /0 devices. Al
calls to the 1/0 system requesting npu¥t or output must follow
thls path of control, the Flle Coordinator= the Strategy Module-
the /0 Adapier. See Flgure 1 for the basic structure.
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THE 0 COORDINATOR

The maln function of the Flle Coordinarar s to keep track of
i1 o dntormation files of all wusers. This includes keeping the
Pie mwodes, the storage devices where files reside and the STATUS
¢ Yiies. The STATUS of & flile rmay take on four values, These
ive, (1) Tnactive, {2) open for readling, (3} open for
weiting and (8} open for reading and writing. in addition the
Fiie Coordianator will determine the valjdity of all calls to

the /0 systen, in conjunctlien with the Strategy lodules the
Piie Cpordinator will determine the number of words (elements)
avaiiable to any user on all secondary storage devices., Alld
regussts for service are nade by the useyr directly te the Flle
foordinator. Upon completion of a request, the user will be
norivied by the Flie Coordinator on an intervupt baslis. Yhen

riie user makes a valld request of the File Coordinator which
cenulves service from a secondary storage device, the File
sedinator wiil call upon the Strategy Hodule assligned to that

Shracegy Module will be responsibie for a parftlicuiar
devics, This module will determline the strategy to be
dealting with this storage device and its associated 170

in additlion the Strategy Module musi be responsible for
ryack of the number of avalllble units of secondary storage
' v owhich 12 i avcigned, Requesits are made to the
ey only Throupt s File foordinator. The Stratogy
tnrerrupt the srdisator ueon completion of
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OPFERATLON OF THE FILE COORDIHATOR

Coordinator may soovioo o6 From a flized number
give users. Reguests from & speciiio user are In the form
, to veverence the element Y In the user's file "a%, The
oordlinator however, manipulates information by use of an
it dress of the form c(bh(a(l})). This address references
IM in the file "a", which i5 speclflied hy the fille

In this case Is(@ specific taster File Directory and the file
Wh¥ 1z a speclfic User Flle Nirectory. The user wlil specify
a

or a{l) will then be Interpreted by the 1/0 system as
4
1 1]

and "h" flle palr. By treating the user file directories and

the master flle dlirectories as normal information files, multiple
usage of slingle files can be accompllished In a general manner.
Figure 2 s a dlagram of the flle structure,

Figure 3 is a diagram of the proposed format for Information
withipn the master file dlirectory and the user file directory, for
fmplementation on the current llne of 1BM equipment and the new
GE nmachine, in word 3, a 36=bit date and time specify the time
the file was created or last modified. Veord & contains an
id=Hit date which specifies the date the flle was last referred
to aid an 18-bit "AUTHOR®, The AUTHOR of a fTile s defined as the
programuer number of the user who created or last modifled the
file. in word 5, "MODE"™ is an 8-bit quantity specifylng the
properties of the flle. "FY Is a 3=bit Integer which specifles
the secondary storage device where the flile resides. This Integer
is used by the Flle Coordinator to determine the Strategy Module
responsibie for this device., "NCRECSY is a 15-blt Integey which
speclfias the number of physlcal records contained in the flle.
The funstion of the 10-blt quantity YI1LOCKY 1s fully described

below.

FROGUNTY Is a 15-blt lnteger which specliflies the number of
elements contalned In a physical record of the file, The 15=bit
inteper PLCOUNTY specifles the number of elements contalined In
the tast physical record of the flle, The highest etement address
in a flie may be defined as {NOGRECS-1)=RCOUNT+LCOUNT. A1l In=-
Fformation storage Is assligried on an element (machine word) basis.
The 3<blit Integer "PY Is the number of additional information
words whlch are pertinent only to the Strategy Module specifiled
by F, and are lgnored by the File Coordinator.

FLOCK ts used to allow muitiple users to access the same flle
simuivancously, 1f a8 flie Is In read status, ILOCK also contalns
a count of the number of users currentiy reading from that flie.
1¥ 2 reqauost !s made to modlfy & file, the hlgh ovder bit of [LOCK
{5 set to 1. When the number of users reading from the flle drops
H gl

During the tlme Lhat (LOCK Indiczio. ithat a modification
is on request ov in prosress, ne oo users wiil be
o rafarence that file.

3 i 2 " . = - -~ =, ey e v & P o o, - o~ -
soes AT wishes to reforence a flio counvajned In some othey
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user g vite directory {user "2WY 0 e one oocompilsh this by meanﬁ

file, A LINKED - : e s userts FiG

s Flle with & device specifiontion of zero f?ﬂU)
When user AT references a flile which is ilinked to user "8Y,

the NOGE of the corresponding Flie directory entry for user "BY
must contaln the LINKABLE propeviy

¥ a flie in a user's flle divectory is a LINKED flle (Fw0j,
MOLE, RCOUNT, MORECS and ILOCK are ignored, in this case P will
be two and words 7 and 8 of the file entry will contain the
nrobiem and the programmer number of the user to which the tink
is made, A file may be linked in this manner through the flle
directories of several users. The last entry must be a normal
flie directory entry which defines the flle in a normal manner.
Gnee this Vinking operation is completed, the file will be
treated as a normal file, This operation will be repeated every
¢ime a user attempts to ogpen a LiHKED f!‘e°A47wﬁle

J /

The user may refer to hls file directory as a file of the
name “U.F.D. (FILEY which Is defined In hls flle directory as
a normal f!le in READ~ONLY mode. The Master Flle Dlrectory is
dafined as a User Flle Directory by the name "MoF.D. FILFY in
the Master File Divectory. This flle Is also referred to as
Ul LoD FILEY within the Master File Directory. The 1/0 system

Tole

wilt naver aliow the Master Flle Divectory to be deleted, regardless

of which name s used to reference tt,



USER INTERFACE TO THE /0 Systid

The foliewing calls form the {nterface cetween the user and
{0 system, Some calls are of a control nature and as such may
oty be avallable to the supervisory system (marked by *) or a
smatl class of privileged users (marked by +).

The following call Is provided to declare a file open for
subgequent readling and/or writing.

OPEN. {$STATUSS,$A$,$B$,MODE,DEVICE)

STATUS specifles which subsequent operatlion Is to be performed
on the flie A,B. R iIndicates reading, \/ indicates writing and
RW Indicvates that the file may be read or written, Elements in
a fite ot temporary mode, which Is In read status, are deleted as
they are read or skipped over, If a user wishes to ramdomly
address clements In a temporary flle, the flle should be opened
for reading and writing or placed In permanent mode. If STATUS
Is W {indicating the file Is to be written only) and the flle
AeB does not already exlist, a new fiile with the name A,B will
be created, Only when a new file Is belng created are MODE and
DEVICE pertinent, MODE is an integer (1-7) specifing the mode
of the file to be created, as previously described., |f MODE is
zers or not specifled, a permanent file will be created. NDEVICE
s an integer whlch specifies on which storage medlium the fitle
A,B8 Is to be written, The following is a list of the avalilable
storage devices and thelr integer equivalents,

., Core Storage

. High=speed Drum
» Low=speed Nrum
. Disk

. Tape

A~ s

¥ DEVICE 35 zero or not specified, the 1/0 system will assign
a device for the user.

The folliowing call is provided for reading informatlion from
3 ¥ile which has been opened for readlng (R or RW).

ROFILE ($A§,8B3,L,ECQ1) . E(J),EQF,EOFCT)

ihis call will read Into the array E(1)...E{J), starting from

the relative locatifon L, from the file A,B, if L Is zero reading
will begin at the word followling the last word read from the fllie,
i1¥ L is zero nn the first call to RDFILE, reading will begin at
the flret word In the file, If the end of the file Is encountered
before the specified array has been fiiled, control will be trans=-
ferred to the statement with the label EOF and the number of words
il be zransmitted will he returned as the value of the
~warlablie EOFCTY.

tranamlt the array F{l)...F{J} to the flile A,B which has
A &

for wreiting (W or RW), the followlng call is provided.

been ouenad

WRETLE JCEAC§08, L, B0 .0 LBy

L2513 AUG, iy, 196h PAGE 007 OF 016
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Writing wil? begia ar the refavivwe {oveoe. - L In the file A,B. {F
L Is zeve, wreitlng wiil begin 2t the Yocation following the last

word writtzo into the flle, 1§ L Is zero on the flrst call to
WRFILE, writing will begin at the locatlion folliowlng the last
wotrd of the file, The Integer L must not exceed the current
tength of the flle.

To check whether a previous read or wrlte operatlion on the file
A,B has heen completed, the following call is provided.

GHECK . ($A5,$B8,FINISH)

if the previcus operatlion on the flie has been completed, the /0
system will return control to the statement with the label FINISH.
in addition the 1/0 system may interrupt the supervisory system on
completion of previous requests,

To assign buffer storage to a file which has been opened for
readling andfor writing, the following cali Is provided,

ASSIGN{3A$,3B3,Y(1) ... Y(J))

This call will cause the core storage ares speclified by Yifd. .Y ()
to be assigned as utlllity buffer storage for the flle A,B, When

the flie A,B is closed, this buffer storage will a2utomatically

be released from use by the 1/0 system. This buffer will be used
by the 1/0 system to collect fragments of Information which are
smaller than the physical record size of the device on which the
file resides. The amount of buffer storage required will be
devermined by the Strategy Module assigned to that device. On

the new GE machine, this call will be eliminated and the /0
system will automatically assign all necessary buffer storage.

To terminate the reading andfor writing of é file the user
iy provided the followlng call,

CLOBE. ($A3,4B%)

This call will place the file A,B Intec inactive status. If no
file name s speclifled, all flles for the user that are currently
in actlve status will be closed.

Yo change the name and/or the mode of a flle the following
catt 15 provided.

CHEILE.{$A$,$B$,MODE, $C$,8$D¢}

This call wiil rename the file A,B 2o C,.0 changling the mode to

the properties specified by the octal integer MODE. If any of

the paramsters MODE, $03%, $D$ are zevo or Yeft unspecified, the
covrasponding flle Information will remaln unchanged. If the

current mode of the flie contalns the PROTECTED or PRIVATE propeviv,
only che AUTHOR of the flle will be permitftted the use of this call,

To o detete the file A,B, the user s provided the foltowing

>

16
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NELETE. {§A%,585)

¥ the file 4,B has the PRGT‘C(tP scroptrty. the file can not be
deieted by khis call, oy loe 7 g 2

To obtain Information fantﬁrnlng the file A B, the user
fs provided the following call.

FSTAT (Y (13 ...Y(J),$A8,8B%)

Upci: return from this call the array “Y" wlll contaln the
following Information, In integer form,

¥{i}= Length of flle {(no., of words)
Yil+ll= Mode of file {(octal Integer)
F{i+2i=s Scatus of file {(l=4%)
¥Y{i+3)a Avaliability of flle (1i~3), see below
Y{i+h}= Device on which flle resides {(1=3)
Y{i+*5)= Address of next word to be read from file
Y{i+63= Address of next word to be written intc flle

Stnee 1¢ Ts poszsible for many users to access a single File
at the same time, 1t may be useful to the user to know the
avatlability of a file., The avatlabllity of a flie may be
deseribaed az one of the following three conditlons.

i, Flle not currently in use
2. File belng read (1LOCK)
3. File being modified (ILOCK)

Yo declare an area of core storage, a loglcal tape unlt,
or other device to be a file the following call is provided,

OCLARELI(DEVICE, Q,$A$0$B$ﬂHOBE)
$ DEYIQE 15 1 (core storage), Q wlll be the array declaration

o the Tormg Y(1deo¥(J). 1Ff DEVICE Is & {tape), Q wlil be an
integny specifing the loglical tape number.

caide BOME D

mine the numbar of words {(elements) allotted and
partlcular storage device, the user is provided
tiowing call.

deter
GEe 5 f Pl
wiih ﬁha fo

STORGE . (DEVICE,ALLOT,USED?

veturn From this call ALLOT will contain the number of

. the user has been atlotted for this DEVICE, and USED
witi contaeln the total! number of words the user has used on
ints éﬁyimea Both quantities will be returncd in Integer form,

sstem references user flles thenuzh = f

f;f hrobéem programmey aumber pafy., The (/0 system
svate on this flle directcry for ¢ Ific user

173Gw§ﬁg rs??a

ATV AOH LS PRODNGS , $PROGKGYS S
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i1 subsequent galls to the -7 -+ i refer to flies
contalned o the user flle di?u’fu$3 spec. fied by $PROBMOS
and $FROGNOY, untll another call to ATTACH. 1s glven,

in order zo update all pertinent information concernlng
the user, hle files and his flle dlrectory on permanrent secondary
stovage, the foliowing call s provided,

UPDATE,

Thiz cald wiil cause any new informatlion which, until! now,

has been kept for the user In core storage to be written out
on permanent secondary storage. This procedure wilil provide

the user an Importent backstop agalinst possible system fallure,

To create 2 link to the file A,B contained in another user’s
file directory, defined by $PROBNODS$,$PROGNOS, the following
call is provided.

LINK.{5A%,5B§,$PROBNOS ,PROGNCS)

This call wiil cause a LINKED file {F=0) of the name A,B to be
entared In the user's flle directory. The process of chaining
through flle directories to find the original flile A,B will not
occur until the user references this file. AVl references to

the flie A,B, by this user, (with the exception of the calls

ROFILE and WRFILE) will Inltlate thls ilnklng operation, The
call,

UNLINK. {$A$,$B$)
wi3ll cause the linked file A,B to be deleted from thls user's

file directory only, If the file A,B is not a LINKED file, an
svror condition wilil resuilt.

i clliowing call is provided to allow the dynamlic allotment
oY sts?age areas.

+ ALLOT.{DEV{CE,WORDS)

WORDS §s an ifonteger specifing the number of words of storage
the user wiil be allowed to use on the storage medium speclfled

The 170 svstem, though capable of keeping Information for
many users, can only operate for one user at a time, The user
to which alil subsequent caills to the /0 system wiil refer,
Ts spacified with the folilowing call.

= SETUSR,CUSERNO]

o

g
o
T

ERNG speciflies one of several active users and Is In Integer
#m. The /0 system can be set to operste for another user
v through another calil to SETUSR.

]
14
3’ >4
-~
s

To oot vhe 10 system to reflectr ali intaryupis to a supers
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the foliowing calls are designed to make the 170 s,y
---- comipzsiGie with O785 as currentiy lapiemented on the (B4 7€
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The rastins USTAT, asslgns an area of protected sTorage spectfliad
by ihe supsevisory system. This storage area witl be used by
¢ /0 system to storve Information pertinent to a specifin
user s aotive files. This information ts of a critioal nafug
and should not be accessible by the user. However, when o
is d'wr?n o vestored by the supervisory S&ofﬁm this tnformarn,

+ be dumped and restored. USAVE, v a routbtine whioh 2acks
&he unf)éw zing contained In Y(i}..,. Y04y whi h hda Lsen speci Floed
f intc the array [(x¢w~a£{0‘ Tnis provides a means of
saving the siatus of all active files for the current usec.

TOR. wiltd peconstruct the active Tile status table in il
array Y4il..,7400) from the avray 2415, 7204, The ealtls US
anc URSTOR . are necessary for Tuuﬁcmuqka ton of the SAVIE,
and RESUME commands,

Plowing call is provided to initi
S

i fze the 170 svairem
and must aleo be the flrst call to the ¥

ol

Sy s tan.,

PINT Y L LCPDINT ERREGC

‘unction name of a general puepose
ts the lahel of a statement which

an eryor occurs Foar which no erroy

vt caltl ls provided to fsolate the §fmplementabion
twoecore RPG on the I3M 7094, This cail wiil be
Fhe tiew GF machine.

o UETAR ORI RN, BUFVER,, MEMORY !

P
Demgge: U0 whnagu v

v b PP B T PTIIN
e L el oy b

Ter stovape

' trs S eTieny ¢ 40
a EOONCLY o E




DU 24 AUC X0,

ST I AV
LI 15 R A A N VN R SR %

shaiemeny 0

-

parameters is Lsken ro e Che Yabet of o
e transfered 1o In case of o0 eipror. The se ond
paramgter i< faken to be an Integer woriabde name. The |
wiil store an ervor code in the corresponding location in the
event oF sn evror. A description of these errer codes will he
avallable at a later tlme.,
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PROPOSED 170 STRATVEGIES FOR

tiowing sections deso: ibe proposced drrezeyfvr for the
current tins of IBM equlpment., The nolnt should be strassed that
these strateglies are lndependert of the flle struciure, Sirstegy
Moduies may he changed or repleced without modification to the
user Interface, the Flle Coordinator or any other part of the
1/0 svatem,

130372502 DISK AND 7320 DRUM STRATEGY

The ¥ile dlvectory entry for a 1301, 1302 or a 7320 fiie
wili cuntaln polnters to the first and last YPY teacks, P will

be prester thzn or equal to the number of disk/drum channeis
which may operated slmultaneousiv, For example, if P is two

the seventh and eighth words of the flle entry wlil contaln
pointers to the flrst and last ¢wo tracks of the file. For a
file of this type, RCOUNT willl be the number of data words

in a slngie track. NORECS will be the total number of tracks In
the file and LCOUNT will be the number of data words in the
last track.

Fach track In a flle of this type wlll contaln chain add?ess
polnters to the followlng and preceding "P® tracks., in addition
eaeh track will contaln a tabel In the following form,

FLE TRAKENO, ,LCOUNT

TRAKNO Tz a track sequence numbar, LCOUNT wlll be nonezero only
trs the last track of a file ane wlll contaln the count of the
auntber of data words In that track. This count must match the
vaiue of LCOUNT in the user flle dlivectory for that file.

s are assigned In a manner simllar to that described
CC=195 {Disk Control Routlinel). A1} track usage tabies
flles contalned as entries In the Master Flle Directorv,
winlch deflines the usass of disk tracks will be referved

J1S¥ USAGEY™,. The track usage file for the 7320 drum will
zrrec to as "DRUM USAGEY, thensver possible, successive tracks
of & Fi & will be assigned to separate chamels, This procedure
wiil **?0% #i! avallable disk/dyum channels to aoperzate on a file
in paraliel.

I3007/1542 DISK AND 7320 DRUM §/0 ADAPTER

The disk and 7320 drum Strategy Modules wlil of course be
separace but may share common suhroutines Inciuding the disk/
deum /0 adanter. The disk/drur Strategy Modules will provide
catis to the diskidrum 170 adapter specifing oway togical track
seddraages, The /0 adapter will be respunsible - determintag
the sciual chanm%%s which must e used, The adacter wiltl place
atl requests Into a request quzue and rveturn, £93p Processor
Ty 14 ﬁ%“kif s 170 adapter w11l empty the queus on
it * previocus r?q&“‘i» for that ; "u~t

uiring 2 chanpel noy alresdy wi il

i
- TaiRT.
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for that chaernel  if a requant of the use:r Lo the
{ratepy Module oa: : v oaccepied by the /0
regquast will be .. oren. o0 cals time the disk/drum

ditte wlil effect & vetuen to whe supervisory system
& trap, simulated through the File Coordlinatoi

FIZ0A MIGH SPEED DRUM STRATEGY

Stovsge on the high speed drum wii! be assigned by sectors
{biocks of 2048 words)., These sectors will he assipgned In the
same mgnner as disk or drum tracks. Sector asslignments willd
be mmp? in a file which Is referred to as "SECTOR USAGE® through
the Master Flle Directory, Fach sector ts subdivided Into two
groups of 1924 words each. A uszer writing a file on the high
speed drum need only provide a slngle buffer of 1024 words.

The rveason for assigning high zpeed drum storage by sectors
rarher than by groups Is purely for efflcliency.

in a fiie dirvectory entry fur a fite stored on the high speed
drum, HOCOUNT wlil be 204% and F will be 1. The seventh word of
the tite divectory entry w!?% contaln the sector number of the
flrst and the Yast sactor of ths flle, Fach sector in the file
wil? contagin chaln address poirncers to the follewing and preceding
sectars In the flile. In addliticn, each sector will contaln a
Tabel as described In the disk/drum Stratesy Module.

¥32064 HIGH SPEED DRUM §1/0 ADAPYER

The nigh speed drum Strategy todu!a will provide calis to
its (/0 adapter specifing loglcal sector numbers only. The /0
adapter wlll convert the logica! sector numbers to coresponding
logicatl and physlcal drum areas with absolute addresses, The
high speed drunm /0 adapter will operate on request gueues

Sn the same fashion as the disk/drum 1/0 adapter.

TAPE STRATEGY MODULE

Hagnetlic topes will he treated as secondary storage fn the
samg mannar as disks or drums. Only one f%%e can bs recorded
on o Sinpie tape. However, a sliagle flle may consist of more
than one tape. The first physical record or a tape flle wili
he a DCD neader lahel of Five words. The fivst two words of

™y

the header record are the orlginal file name, the next two

words contaln the date and tim: when the file was initiated,

and the Fifth word will be the tape seguence number. The flirst
rape of a fits will always have the sequence number “1V, A1l
subaanquant records on the tane will be In biocked binary format.

g’ﬂ &3 f;"“(’ 4
-, 1
]

e dire c?ory entry 7oy a tape fiie, RCDUNT will be
i3 one. The f;»;uih word of the file directory
wuin an Internal vape address known to the (/0
systems onlty. oSther information In the file
ha“ tha same mzraning as described iIn the Jdisk
Moduies.

Ui
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record wliil conta o 250 : ds &
contain a conteal word In tne following form.

v
& &
it

RECNO, , LCOUNY

=

RECHNU wit? be the record sequence number, LCOUNT wiil be non-
zero only in
‘Y )

e
in the iagst recovd of a file and will be the count
of numbe

: r of words in that record. This ward count must
matoh the value of LCOUNY In the flle directory entry for that

B ¥

ie¢ consists of more than one physical tape, the
physical tapes will be terminated by an end of flle followed
onirol record, written I BCD, This record will contaln
informatrion, such as the next tape sequence numbey (0 be used.

The 1f0 adapter for the taps Strategy Module wiil operate
oy reguest cusues In the same nanneyr as the disk and drum (/0
agdapters,



Chedal AUG, 19, 1984 PAGE 016 OF

STAL DUMPING LGADING A0 covson o0 PERMANENT SECOMDARY

QIS AT
& S LAt 3

Due o the generality of the 170 system [t Iz possibie to
ircrementaily dump areas of permanent sec&nﬂary storage. Since
the date that a flle was created or modified is avalliable,
it becomes necessary to dump only those files which have been
crested or modifled since the isst Incremental dump, This
procedure would ellminate the dumping of more redundant information
than absclutely necessary. Since the user's file dlrectory iz
a normal information flle, the date and time Tast modifled may
be used to indicate the last time a file In that file directory
was created or modlfled. '

Perlodic Incremental dumps may be taken for specific users
by the LOGOUT command, or may he taken for all users by a time-
shavabie background job. Naturaily, thils background job couild
be run in the absence of CTSS. information may be retrieved
trom these dump tapes, again, by elither a 7835 command or a
background inb,

Fdliting of Information to orf Tfrom secondary storage can he done
with a time~sharable background job. Frint or punch reaquests
for the users®s flles could be placed In a file of the name
BOFFLIN GUTPUTY for processing by this editor. This file wouild
then be deleted by the editor. The notlion of Incremental dumps,
icads and edlts would satisfy the requlirements for the continuous
apesration of C78S.
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MASTER FILE DIRECTORY, "M.F.D, FILE®

‘iﬁ};l{[ S CRLTUDORODOLOOTDRECHBIOOE CGNTFMTS SO0 ROBEHESEDHOCDWUH HODOT DEOE
1. USER PROBLEM NUMBER (36 5iTS)
2. USER PRDGRAMMER MNUMBER (36 BITS)
3. uﬂﬁ{ AND TIME LAST MODYFIED (38 BITS)
K., ATE LASY USED (18 83(5), AUYH‘R (18 BEITS
Dy wem {3 BITS), === ’ ; i . cly (15 BITS
5. == (B BITS), , IS ) COUNT (1% Li*S‘
7. Ths next "pY wo--"contatn apec!f!c InFormatZon for a file
of type VF!,
USER FILE DIRECTORY, "U.F.D. FILE®
%A!{}RZV) CEG 2 GBOCO 2o CL00900200C Q0 CON?ENTS DO ROV EPDCOCOBLODOOLAOCT O O

ER ey IR oS g Wi (1
a5 3ow v e a0

E ONAME, PART 1 (36 BITS) >

E NAME, PART 2 {36 BITS) 3 S
DATE AND TIME LAST MODIF1ED (36 BITS) ‘

DATE LAST USED (18 BITS), AUTHOR (GEE1TS)

MODE (8 BiTS), LLOCK (10 BITS), F (3 BITSX, 15 BiTS}
w== {3 B1TS) CRCOUN BITS), P (3 BITS), LCO

sii
!
2.

Yo IT {15 BlITs}
The ﬁexﬁi“P“ Words canta!n specifle Information for a flie
GF ﬁy{.)@ H?" n

MASTER AND USER FILE DIRECTORY FORMAYS

FIGURE 5



BUEFER COMTROL MODULE:

in any call to OPEN, RDFILE, W ; oy
File Coordinator wiill only be respe : deter:
valldity of the call. If the call proves to ke valid,
Coordinator will pass the call fo the Buvfer Contr
along with a pointer to the necessary Information In
File Status Table. In aill Internal cells in the /0 8
operation EFA (assembled 23 NCP} Is used to indicate
address and tag of thizs word should be combined to
effective address of ¢the desired porameter,

subroutine (GETEFAY wiil be provided to compute
address If r&quﬁred@ The operation PAR  {ossembled as

used to Indlcate that parameiers may exist in both the

and decrement of this word and that the tag should b

The

Coordinator and the Buffer (ont

followlng calls form the §nt0 rface  between
trol

1. BOPENMN=~ opens a f e 9

i or subsequent rending andfo
writing (called by OPEN),

TSX BOPEN, & open & file
EFA PTR, T as Dointer to flle entry
PAR PRIOR, ,ERROR ., flle 1/C priovity

PTR,T defines the effective address which polints t
entry in the Active File Status Table, PRIOR s
location of an integer from 0-=7 which defines ©
priority of this flle for as long as it remains an actis
file., BOPEN wlll be vresponsible for inltializing tha
portion of the Active File Status Table for which the Buffe:
Control Module s responsibie,

O ®

&8 (B

3

=

2., BASICH- assigns a buffer to 2a file whilch has been
previousiy opened for reading oand/or writing ({(calied by
ASSIGN) .

T8X BASIGN, b
EFA PTR, T
PAR Y C{V)= PZE SUFADR

-

BUFADR 135 the first location of the buffer o bz used asg
necessary when rveadinz or writing the specifled file,.
BASIGNM wil1! only store the buffer address in ths Active File

Status Table and return,

3. BREAD- reads from a file wh




TSX BREAD, &

EFA PTR,T

PAR MEMORY, , BUFFER

PAR RELADR, ,EGFRTN

PAR Yoo QUALT Ci¥y= PLE LOC, JNHGRDS
PAR ERROR

MEMORY is the locatlon of an Integer which speciflies which
memory unit Is to be read into (1s=A, 2=B3), BUFFER i3 the
location of an Integer specifying In which memory the buffer
resides, RELADR Is the location of an Integer specifying
the address within the file at which reading is to begin.
if C(RELADR) 1is =zero, vreading will begln at the word
following the last word read from this file. NWORDS is the
number of words to be transmiitted from the flle begloning
with the address LOC, {f an attempt is made to read beyond
the end of the flile, control will be returned to the
location EOFRTN, When this occurs, the number of words that
will actually be read wiil be returned in the AC, ¥ an
error has occurred during a previous operation on this File,
the read request will be lgnored and control wiil be
returned to location ERRCR, if a previcus [/0 request
involving thls file has not been compieted or the Strategy
Module cannot completely accept the current 1/0 reguest, the
request wliil be Ignored and control wili be returned to
location QWAIT,

4, BWRITE=- writes Intc a file which has been previously
opened for writing (called by WRFILE).

TSX BURITE, b

EFA PTR, T

PAR  MEMORY, ,BUFFER

PAR RELADR, , EOFRTN

PAR ¥, , QUALT C(Y)= PZE  LOC,,NWORDS
PAR ERROR, . NSPACE

RELADR is the locatlion of an Integer specifyling the address
within the flle at which writing Is to begin. If C{RELADR)
Is zero, writing will begin at the word following the last
word writing into the file, NWORDS will be transmitted to
the flle starting with jlocation LOC, If an attempt Is made
to write through the end of the file, control will be
returned to the location EOFRTN, At this time, the number
of words that will actually be written {up to the end of
fiie) will be returned in the AD, If a user wishes to
append information to the end of a file, the write operation
must begin at the address following the last word in  the
file, If all avallable storage on the device being written
is exhausted, the call will be lgnored and control will be
returned to the Tocation NSPACE, After a normal return from
BWRITE, the AC will contaln the number of records, If any,
that have been appended to the file,




K

5. BTRUNC~ truncates 2 file which has been opensd for
writing (called by TRFILED, '

TS BTRUNC, &

EFA PTR, T

PAR BUFFER, ,MEMORY
PAR RELADR, , EOFRTH
PAR ERROR, , AWAIT

The file will be truncated before the relative address
specified by RELADR,

6. BCHECK- checks to sece If the previous /0 opzration on
this Tile has been compieted (callied by CHECK).

TSX BCHECK, b

EFA PTR, T

PAR MEMORY, ,BUFFER
PAR ERROR, ,FINIEH

¥ the previous /0 operation has been completed, the Buffer
Control Module will finish any related tasks and return to
location FINISH., A normal return wiil indicate that ¢he
speciflied operation Is stiiiy in progress.

7. BCLOSE~ finish any 1/C operation on the speclfied flile
so that the file may be returned to Inactive status {called

by CLOSE).
TSX BCLOSE, &
EFA PTR,T
PAR MEMORY, , BUFFER
PAR ERROR, ,QWAIT

If at this time 211 related /0 operation have been
completed, the Buffer Control Moduie will compiete any of
its related tasks. If it Is necessary to Initiate any new
1/0 at this time, the 1/0 should be started and control
returned to QWAIT. A normal return from BCLOSE will
indlcate that all modifications toc the flle have been
completed and the flile may be safely removed from active
status.

The Buffer Contiol Module wiil Initiate and control all 11/0
operacions by giving the appropriate c¢alls to the speciflied
Strategy Module. A1l possible error conditions should be checked
before any new 1/0 is inltiated. Whenever possible, reading and
writing should be done directiy In and cut of the user's memory.
The buffer should oniy be used when a partial record Is Involved.
for example, assume the record slze is 10 and the user wishes to
read 53 words from the beglnning of the file, The fivrst &
recoids will be read dirvectly into the user's memory, The sixth
record wlil be read into the buffer assocliated with that file.
The remalining 3 words will be copled from the buffer when the
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user calls CHECK or attempts to inltiate new /0 involving &this
flle., If the user now wishos o read the nert 53 werds from  the
file, the first 7 words may be copied directiy from ghe buffer,
the Buffer Control Module will also provide a label fTor esvery
record it reads, writes or rewrites. This label will consist of
a word which contalns the record sequence number In the address
portion. This word (or label) will be recorded as the first word
of every record In the filte, {n addition, the label of the last
record In the flle will contain in the decrement the numbeyr of

words In thls record,




ATRATEGY MODULES:

The following calis form the Interface batween the Fiie
Coordinator or the Buffer Control Module and the Strategy Module
for the device YFY,

1. OPENF- fnitializes a Tlie for subsequent readling andfor
writing {(called by BOPEH).,

TSX OPENF, b
EFA PTR, T
PAR ERROR

2, QTEST- checks to see If there is rocm In the specifled
queue to precess the specified number of reauests (called by
BREAD, BWRIiTE, BCLOSE).

TSX QTEST, &
EFA PTR, T
PAR REQCT, ,FULRTHN

REQCT is the location of an integer which specifies the
number of requests needed. [f the qgueue specified by the
flle 1/0 priority cannot accent this number of reguests,
control will be returned tc the location FULRTN,

3., READF- reads from a file starting from a speciflie record
in the file {(called by BREAD),

TSX READF, b
EFA PTR, T
PAR LABEL,, IOLIST

LABEL is the location of a word containing the record number
of the first record to be read, This LABEL must match the
1abel of the record to be read, 1f successive records are
to be read with a single call, the record labels must he in
ascending order and sequenced by ones, FOLIST ts  the
location of a 1ist of 1/0 commands in the following form,

1OLIST ION ool
tOP A M, N
ion

JON (PON) is used ¢o skip N words In the vrecord and
procede to the next command In the 1iist. 10P (PTWD
reads or writes N words starting from the locaticon A in
the memory unit specifled by M (1= memory A, 2= menory
B). After completion, I0P will procede to the next
command In the list., 10D (PZE) Is wused ¢to terminate
the ‘zsto




1/0

b, REWRTF- rewrites sucecessive racovds in a file s
with the record specified by the address of LARBEL {ca
BWRITE, BCLOSE).

TSX REWRTF, b
EFA PTR,T
PAR LABEL,,i0LIST

The record labels will be verifled and Incremented in  ¢he
same manner as with READF.

5. WRITEF- appends successive recerds to a file {(calied by
BWRITE, BCLOSE).

TSX WRITEF, L
EFA PTR, T
PAR LABEL, ,1OLIST
The contents of LABEL will be recorded as the record labsl
I be

of the first record. Successive rvecords Jabels wil
sequenced by ones starting with C{LABEL}®+1, :

NOTE: When calling elther WRITEF or REWRTF, the
decrement of LABEL will specify the word count of the
last record to be written., {f the dszcrement of LABEL
is zero, the Strategy Module wiil assume that this
record will be followed by another and wiil provide for
any necessary chalning..

6. DFILEF- deletes successive records from a file startly
with the record specified by the address of RECNUM (cal
by DELETE, BTRUNC).

]

=3
J. (2

i
1

=

2z

¥

TSX DFILEF, b
EFA PTR, T
PAR RECNUM, ,QWAIT

If the Strategy MWModule cannot accept this ¢all at the
present time, control will be returned to location QWAIT,
Delete reguests will automatically be placed in the lowest
priority queue. Once a delete request has been accepted by
the Strategy Module, the corresponding entry in the Active
File Status Table Is no longer required,

The Strategy Module will maintain priority aqueues for all
requests and will supply the necessary callis to the

appropriate 1/0 Adapter to execute the requests. The interface
between the Strategy Modules and thelir 1/0 Adapters is defined by
the nature of the 1/0 device and cannot he specified by a single
set of calis.




AQEL&E.W&&L STATUS TABLE:

R information corcerning the status of an active flle s
passed through an entry in the Actlive File Status Table, The
format of thlis entry is described below, The numbers (3"
indicate the number of binary bits assligned to the functlon, The
character =¥ js used to incicate an unused bit poslition,

.1, PFROBNO{36) {set by Flle Coordinator)
2, PROGNG(36) (set by File Coordinator)
FTK FNAMEL{36) {set by File Coordinator)
b, FNAME2(36) ! {set by Flle Coordinator)
56 DAYTIM{36) {set by File Coordinator)
6. DATELU(18), AUTHOR{18) (set by File Coordinator)
7 MODEC8), FLOCK{10), F(3), RCOUNT(15)
8. —_CT, R, NORECS(IS), P{3), LCOUNT(1S5)
| 3, POINTR(36) :

lg@. e REDREC( 15)‘9 DR RLD‘:‘*RE{;.S)

il. cew. WRTREC(18), ===, WRTWRD{13)

12, -, CHNG(1}, PRIME(1}, BUFREC(15), ===, BUFADR(1S)
13, wan,  WINDEX{15), ===, DINDEX(L5)

iy, e DR(I}.} : DN‘:X)G DCOUNT(lS)g e DADDRS{L5)

15. PRIOR(2), I1CTASK, FEFLAG(3), CURREC{15)

16. Reserved for Strategy Module use

17, Reserved for Strategy Module use

The following l1ist describes the functions of the varlisbles
Iisted above. The initials in parenthesis Indlcate which modules
may modify that variable. F( Is the File Coordinator, BCM is the
Buffer Control Module and Si is the Strategy Module., The wmodule
whose Initliais are llsted first will be the moduie that Iis
responsible for Initializing the variable.

PROBNO~ (FC), wuser problem number in bed

PROGNO=~ (FC), user programmer number In becd

FNAMEL- (FC), flle name, part 1

FMAMEZ~ (FC), flle name, part 2

DAYTIM- (fc), date ard time flle was created or last
modi fied ,

DATELU=- (FC), date flle was last used

AUTHOR- (FC), programmer nc. of user who last modified this
file (in binary)

MODE~ (FC), mode of flie




FLOCK= (FC), wused In {lile interlock mechasnlsm {see CO-343)
F- (FC), device (1-3} on which file resldes

RCOUNT= (FC), number of words per recovrd for this device
W= (FC), non=zero ﬁf file cpen for writing

R= (FC}, non-zero If File open for reading

NORECS= (FC,BCM), numbher of records Envﬁhis file

P= (FC), reserved for compatibility with future systems

LCOUNT= (FC,BCM}, number of words in last record of fille

POINTR- (FC,SM), pointer to beginning of file (Interpreted
by SM)

REDREC=- (BCMY, record no. of record contalining the next
word to be vread from the flle

REDWRD~- (BCM), address of word within REDREC to be read
next

WRTREC= (BCM), record no., of record containlng the next
address to be wrltten

WRTWRD=- (BCM), address within WRTREC to be written next

CHNG=- (BCM), none=zerc If contents of buffer differ from
that of corresponding record

PRIME= (BCM), non=zero If contents of buffer represent a
complete flle record

BUFREC= (BCM), record no, of record contalned In the buffer
BUFADR- (BCM), address of file buffer

WINDEX=- (BCM), no. of words written into the buffer (CHNG=Y
and PRIME=1)

DINDEX- {(BCM), index within buffer of words o be
transmitted to or from user's memory before inftiating new
1/0 for this flle

DR~ (BCM), non=zero when necessary to move words from
buffer to user's memory before Inltiating additional 1/0 for
this file

DW- (BCM), non=zerc when necessar to move words from
user®s memory to buffer in order to complete the previcus
1/0 reauest for this file




DCOUNT= (BCM), mno. of words o move if DR or DWW Is nonezero

DADDRS= (BCM), address in user's memory to start moving ¢o
or from when DR or DW is non-zero

PRIOR- (BCM), fllie 1/0 priority (0=7}

IOTASK= (SM), no., of sub~tasks to be completed to campleta
previous /0 request for this flle

EFLAG- {SM), non=zero If error durlng previous request
{PERROR=1, FERROR=2)

CURREC- (SM), record currently In process
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PROGRAMMING STAFF NOTE 42

FROM: R.C. Daley
SUBJECT: User Interface to the File 1/0 System
DATE: JAN., 22, 1965

The following calls form the interface between the user and
the 1/0 system, Some calls are of a control nature and as such
may only be avallable to the supervisory system (marked by s) or
a small number of privileged users (marked by +), The parameter
".0" may be used tn any calling sequence to specify a missing
parameter.

UPDMFD~ Is used to place a new user in the MFD,
+ UPDMFD. ($PROBNOS , $ PROGNOS )
Error codes:

03. User already In M.F.D.
0. Machine or System error

DEIMED- is used to remove a user from the MFD,
+ DELMFD. ($PROBNOS$, $PROGNOS)
Error codes:

03. User not found in M.F.D.

ATTACH=- is used to attach a user to the U.F.D. specified by
"PROBNO' and °PROGNO®.

+ ATTACH.($PROBNOS, $PROGNOS)
Error codes:

03, User not found in M. F.D.
04, Machine or System error
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UPDATE~- Is used to update ail pertinent information concerning
the user currently attached.

UPDATE.
Error codes:

03, Machine or System error

SEIPRl~- is used to assign priorities to certian 1/0 tasks which
would otherwise be processed In the order in which they were
recelved.

SETPRI . (PRIOR)

PRIOR Is an Integer from 1«7, The higher the value of PRIOR, the
Jower the priority. When files are opened for reading and/for
writing, they will be assigned the priority set by the last call
to SETPRI. |If there was no previous call to SETPRiI, all flles
will be treated with equal priority,

Ervor codes:

Ctnly the standard error codes, see belowb

QPEN~ is used to declare a file open for subsequent reading
and/or writing.

OPEN. ($STATUSS, $NAME1S$, $NAME2$ ,MODE,DEVICE)
Error codes:

03. Flle is already in active status

04. Too many active files

05. $STATUSS Is illegal

66. 'LINKED' file not found

07. File to which link is made 1s not °"LINKABLE®
08, File in *PRIVATE' mode

09, Attempt to write a "READ-ONLY' file

10, Attempt to read a "WRITE-ONLY' file

11. Machine or System error

12. File not found in U.F.D.

13, i1legal device specified

4. No space allotted for this device

15. Space exhausted for this device

16, Flle currently being restored from tape
i7. lnput/Output error, see codes below
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BUFFER- Is used to assign a buffer for use in reading or writiag

an active flle (must be used after call to OPEN). This call will
be eliminated on the GE 635,

BUFFER.($NAME1S$, $NAME2$,BUFF(450)...450)

Error codes:

03. File is not an active file
04, previous i/o out of bounds (membnd changed)
05. Buffer too small

06. Input/Qutput error, see codes below

RDFILE~- is used to read from a file which has been opened for
reading.

RDFILE. ($NAME1$, $NAME2$,RELLOC,A(N), . .N,EOF ,EOFCT)

Error codes:

03. File iIs not an active file

04, Fllie Is not in read status

05. No buffer assigned to this file

06. Previous 1/0 out of bounds (MEMBND changed)
07. Input/Output error, see codes below

WREILE~ is used to write Into a file which has been opened for
writing.

WRFILE, ($NAME1S$, $NAME2$,RELLOC,A(N) ., «N,EOF ,EOFCT)

Error codes:

03. File Is not an active file

04, File Is not In write status

5. No buffer assigned to this file

06, Allotted space exhausted for this device
07. Previous 1/0 out of bounds (MEMBND changed)
68. Input/Output error, see codes below

JREILE~ is used to truncate a file which has been previously
opened for writing.

TRFILE. ($NAME1$, $NAME2$, RELLOC)

The file will be truncated immediatly before the relative address
RELLOC,
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Error codes:

03, File is not an active file

04, File is not in write status

05, No buffer assigned to this file

05, Previous 1/0 out of bounds (MEMBND changed)
07. RELLOC larger than file length

08. iInput/Qutput error, see codes below

ECHECK=- is used to check If a previous read or write on a file
has been completed.

FCHECK, ($NAME1$, $NAME2$,FINISH)
Error codes:
03. File is not an active file

04. Previous 1/0 out of bounds (MEMBND changed)
05. input/Output error, see codes below

ClOSE~ is used to close an active file and return it to Inactive
status. '

CLOSE. ($NAME1$, $NAME2$)

If NAME1l is ALL and NAME2 Is not specified, all actlve files will
be closed.

Error codes:
035. File is not an active flle
0k, Previous 1/0 out of bounds (MEMBND changed)

05, Input/Output error, see codes below
06. Machline or System error

RESETIF~- is used to remove all active files from active status

when the user'®s core image is no longer available, This call
will normally only be used by the supervisory system (CTSS).
RESETF.

Error codes:

0%, bMachine or System error
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LHEJLE- s used to change the name and/or mode of a file,
CHFILE.($OLDNM1$,$0LDNM2¢$, NEWMOD, $NEWNM1$, SNEWNM2$)

Error codes:

03,
O,
€5.
06.
07'
c8.
6S.
10‘
11.

2.

DELELL-

Attempt to change M.F.D. or U.F.D. file

File not found In U,F.D,

"LINKED' file not found

File to which 1ink is made Is not 'LINKABLE'

Attempt to change 'PRIVATE' file

Attempt to change °PROTECTED® file of another user
Temporary file would overflow space allotted for device
File already exists with name 'NEWNM1 NEWNM2'

Machine or System error

leL«un-4149£iv4f4LZib£@»'_

is used to delete a file.

DELFIL. ($NAME1S, $NAME2S)

Error codes:

03,
0!"9
05,
06‘
67.

o%,

ESTATE-

File not found In U.F.D.
FLINKED' file not found

file to which link is made Is not "LINKABLE'

Flle Is '"PROTECTED'

Machlnq’or System erro,

fbn wtive

is used to determine the present status of an active or

inactive file.

FSTATE. ($NAMELS, $NAME2$ ,A(8)...8)

Upon return from this call the array "A" will contain the
following Information.

A(8)= length of file

A(7)=

MODE of file

A(B)= STATUS of flle (1«4)

A{(5)= DEVICE on which file resides (1~3)

A{b)= Address of next word to be read from file

A(3)= Address of next word to be written Into flle

A(2)= Date and time flle was created or last modified
A(1l)= Date flle was last referred to and ‘AUTHOR' of file

Error codes:

03,
(11

File not found in U.F.D.
'LINKED? file not found
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05. File to which 1ink is made is not 'LINKABLE®

MQVFiL~ is used to move a file from the current user's file
directory to the file directory specified by 'PROBNO PROGNO'.

+ MOVFIL.($NAME1S$ ,$NAME2$ , $PROBNOS , $PROGNOS)

Upon return from this call, the file will no longer exist in the
current user's file directory.

Error codes:

03. File not fbund In current U.F.D.
Oh. File is a "LINKED' file
05. File is 'PROTECTED!

06. File already exists in YPROBNO PROGNO?
07. Machlne or System error

SETFlL~ is used by the file load and retrlieval systems to create
an entry Iin a file directory with a specific date and time.

+ SETFIL,.($NAME1S,$NAME2S$ ,DAYTIM,DATELU,MODE,DEVICE)
DAYTIM is the date ahd time to be used as the date and time last
modifled, DATELU contalns the date last used and the 'AUTHOR' of
the flle.

Error codes:

03. Il1legal device number
04. Machine or System error

LiNK~ Is used to create a link to a file contained in another
user'’s file directory,

¥ LINK. ($NAME1$, $NAMEZ2$, $PROBNOS, $PROGNOS)

Error codes:

03. Machine or System error
04. 'PROBNO PROGNO' not found in M.F.D.

UNLINK~ is used to delete the association set up by LINK.
UNLINK. ($NAME1$, SNAME2S$)
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Ervor codes:
03. Flle not found in U.F.D.

O, File is not a 'LINKED' file
05, Machine or System error

ALLOT~ Is used to set the number of records allotted for and used
on 3 particular DEVICE.

+ ALLOT.(DEVICE,ALLOT,USED)

Normally USED is not specified., The parameter USED should only
be used to correct an error In the number of records used.

Error codes:

03. Illegal device specified

STORGE~ Is used to determine the number of records allotted and
used for a particular DEVICE.

STORGE. (DEVICE,ALLOT,USED)

Error codes:

03. tllegal DEVICE specified
04%. Machine or System error

The following calls concern JAPE files only.

MOUNT~ is used to direct the flle system to mount a set of reels
on the unit specified by the logical tape drive UNITNO.

MOUNT . (CHANNO, UNI TNO ,MESSAG(20)...20)

CHANKRO specifles the number of the channel to be used. |f CHANNO
is zero or not speclflied, the file system will select a channel
for the user, This call must be used prior to reading or writing
a tape file. The array MESSAG is a BCD comment that will be sent
to the console operator with the mounting directions.

Ervror codes:

03. No tape avallable on specified channel
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UMOUNT- is wused to unmount a set of reels and free the
corresponding tape drive for other use,

UMOUNT . (UNI TNO,MESSAG(20),.-20)
Error codes:

03. Tape file currently in use

VYERIFY~- is used to verify the label of a tape file after It has
been mounted but before it may be opened for reading or writing.

VERIFY.(UNITNO,LABEL(L) ... 4)

Error codes:

03. Label is Incorrect, try again up to five times
0Lh. Label is unreadable

05. Tape file does not exist
06. Tape file cannot be mounted at this time (operations)

LABEL~ is used to write a 1abel on a new tape flle before it may
be opened for writing.

LABEL,(UNITNO, LABEL(L)... 1)
Error codes:

63. Tape will not write
04, Tape flle does not exlst
05. Tape file cannot be mounted at this time (operations)

JAPElL~- is used to inform the file system that a file exists or
is to be created on the set of reels specified by UNITNO,

TAPFIL. ($NAMELS, $NAME2$,UNITNO, FILENO)

FILENO s used to specify which file on the set of reels
speciflied by UNITNO., If a user wishes to add a file to the end
of a set of reels, he may specify a FILENO of zero. When thls
file is opened for writing, the tape strategy module will assign
the file number automatically. This procedure may be used to add

a flie to the end of a set of reels when the number of flles Is
unknown.

Error codes:
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03, Machine or System error

EBROR PROCEDURE:

In all calls to the file system, an additional 2 parameters

may be added to the end of the calling sequence. The first of
these parameters is taken to be tha label of a statement to be
transferred to in case of an error, The second Is taken to an
Iinteger varizble in which the file system will store the error
code, In addition, the following call is provided to obtain more
specific Information about an error condition,

10DIAG. (AL7) (o0 T7)

Upon refurn from this call, the array YA" will contaln the
followlag Information,

A(7)= Location of call causing the error

A’6)= BCD name of entry resulting in error

4(5)= Error code

A(4)= Input/Output error code (1-7)

A(3)= NAME1l of flle involved In error

A(2)= NAME2 of flle involved in error

A(l1)= Location in file system where error was found

STANDARD ERBROR CODES:

001. Illegal calling sequence or Protection violation
002. Unauthorized use of priveleged call

100, Error reading or writing U.F.D or M.F.D.

101. U.F.D. or M.F.D. not found, Machine error

ANPUT/QUTPUT ERROR CODES:

1. Parlity error reading or writing file

2. Fatal ervror reading or writing flile, cannot continue
3. Avallable space exhausted on this device

4. Tape file not mounted or not avallable

SUPERVISOR ENTRIES TO FILE SYSTEM:

SETUSR~ is used to set the 1/0 system to operate for one of
several active users (DUSER1= CTSS, DUSER2= current CTSS user).
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» SETUSR. (DUSER,RCODE, AUTHNO, LIMITS,RELLOC, PRIOR)

RCODE is the user restriction code and is described later. PRIOR
is an integer from 1=7 which specifies the user's 1/0 priority,
The higher the value of PRIOR, the lower the priority, AUTHNO is
the programmer no. (in BCD) of the user who is about to use the
file system. AUTHNO is used to determine the authorship of files
in '"PRIVATE' or 'PROTECTED' mode. LIMITS Is the user protection
bounds and RELLOC Is the user relocation. A1l of the above
parameters to SETUSR are optional, :

Error codes:

03. 11legal user number

§513Ag- Is used to set the supervisory Interrupt procedure.
® SETRAP. (I FUNCT.)

The 1/0 system will reflect interrupts to the supervisory system
by means of the following call.

EXECUTE IFUNCT,(USERNO,1CODE, IRL, ILC, INFO(N)...N)

ICODE Is the interrupt code. The following interrupt codes have
been asigned.

1, User attempting to initliate 1/0

2. 1/0 task Initiated

3. 1/0 task completed

4. File Interlocked

5. File no longer Interlocked

6. User 1/0 queue full or waiting on 1/0

- Is used to assign an area of protected storage to be used
by the /0 system in servicing the current user.

L USTAT@(Y(N)QeoN,QleechL'QZcquZLp apagy QNooaQNL)

The array "Y' will be used by the file system to store all
information pertalning to a particular user of the file system.
Qi specifles storage for queueing all (/o requests for the device
"1'. If QiIL Is zero, all attempts to use the device 'I' will be
rejected.

USAVE~- is used to save the status of all active files for the
current user,
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* USAVE. (COUNT,Z(M) .. M)

Upon return from this call, the contents of COUNT wlll contain
the number of words saved In the array 'Z'.

Error codes:

03. The array 'Z' is too small

JOINIT~ is used to initialize the 1/0 system,
* 10INIT.(ERRLOC,DATLOC, TIMLOC,ENBLOC)

495193— is used to terminate all 1/0 for the user specifled by
USERNO'.

* 10STOP. (USERNO)

If USERNO 1is zero, gall 1/0 currently In process will be
terminated.

JOSTRI~- Is used to restart 1/0 processing after a call to 10STOP,
* 10STRT. (USERNO)

SETAB~ is used to set the 1/0 system to operate on the correct
memory units (1=A, 2=B).

*  SETAB.(CALLER,BUFFER,MEMORY)

This call is used to speclify the memory containing the calling
program (CALLER), the memory containing the buffer storage
(BUFFER), and the memory to which all subsequent 1/0 will be
directed. if MEMORY, BUFFER or CALLER are negative, all
references to the specified memory (1 or 2) will be checked for
protection mode violations.

1/0 DEVICES:

1. LOW-SPEED DRUM
2. DISK
3. TAPE
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RESTRICTION CODES:

The LOGIN command will set the low-order & octal digits of the
user restriction code, .

00000001
00000002
00000004
00000010
60000020
01000000
02000000
05000000
10000000
20000000

User may use common flles, -

User may use restricted calls to the /0 system.

User may modify Y“PROTECTEDY file of other users.

User may refer to "“PRIVATEY files of other users.
User may modify the supervisory and 1/0 systems.,

User
User
User
User
User

is Background system.
is Foreground.

is FiB.

is Incremental dumper
is priveleged command




