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NDRD Tinesnaring System 16 February 1973 PA”E l
lntroduc tion

1 INTRODUCTION

Tne Norsm Data—ileKtroniKK Ti: msiarins Systen (NURD—TSS)
is a medium scale iulti—eccess co:nputatfionel systen union
implenents a user nac.nine unicn is an eXtended suoset of
the NORD—l computer. iron the us er s pooint of View
NORD-TSS may oe considered to consist of two parts:

1. Tne Utility Comnand Processor wnicn provides the
user witn some tools to conntrol and modify nis user
machine.

2. The Monitor Call Sys ten union gives access to tne
user program to extensions of tne NURD-l virtual
machine.

As will be seen, NORD-TSS not only offers the resources
of tne NURD—l co Router to more tnan one simultaneous

er, but 31 o offo rs se ruice s not normally provided by
the NURD-l.

NORD—TSS is intended for installations where deny peoole
require immediate access to 3 :onputins system. In sucn a
situation NORD-TSS provides nore services to eecn of seny
users tnan a stand—alone computer can provide for one
user.

Reliability, power and ease of use nave been tne naJor
design criteria for NURD—TSS.

ND«60.039.01
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Access to NdRD-TSS

2 ACCESS TU NdRD—TSS

The primary aedium by union computer and user C
is tne te letype console. Paper tape and punened
also availatle but are more eumaersoae and unsu
prinary input. A line printer is available for
output-

To esta01131 3 con ection Detzeen toletype and
the ur er nuat press the "escape Key on tne tel
co pita r re sponds Jitn a Drinted message inlica
it is ready to ac en t further input from the t
the form of eoaman 3. Through these co:. and: tn
Command Processor ill provide sufficient servi
t1e user into cont at with all otxer NORD—TSS f
The Utility is or Mia rily a medium for speeifyi
requireaents and f r nandling users' files

ND-50.039.Ul
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Utility Goduand R c- riition

UTILITY COMMAND RECOGNITION

When typing'in co 1ands to MlDRD TSS it is only necessary
to type sufficierit Characters to distinguish the intended
command from all otler permissible “oiiandr. A soecial

character, "- , exists in order to separate a command
name into two or .lore distinct parts. Any and all parts
of a coanand name may be abbreviitej. Consiier as an

example the comnands LDAD— DINARY and LIST— FlLS. The first

comnand may be type: as LUAD, LJAD- 3, L—BINARY, L—B or L0

or in quite a few other ways. The second command day be

typed as LIST, LIST—F, L-FILE, L—F, Ll—F or L1. However,
if only L is typed NDRD—TSS will indicate that the
command is ambiguous.

The abbreviation looxup function Just descrioed is a

standard NDRD-TSS function which is almost always

available to the user when typing in names. Exceoles of
things which may be abbreviated are: commend naues file

names and user naues.

e connands the user may

e while typing in a
f tie line edit feature
escriptio:1 of the line
appendix.

As well as being able to abbreviat
also use the QED line edit featur
line. For a thorough description 0

refer to the QED manual. A brief d
edit connands will be found in the

It should be mentioned that all lines typed to NO —TSS

should be terninated by carriage return.

The collection of parameters for NORD—TSS commands is

done in a standardized way as follows. The parameters to

a command may be separated by either a comma or any

number of spaces. If the user does not Know what

parameters a cozlaand expects or in which order he should

type them in, ne nay simply omit any or all parameters.

In this case NDRD—TSS will asK for the required

parameters-

ND—ofl.039.01
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Files and File Naming

FILES AND FILE JAMING

A maJor component of NJRD-TSS is a general purpose file
systen. This file system allows the user to uniformly
access mass storage files and peripneral device;.

The general format of a file name is:

(<user name>><file nawe>:<type naue>

Any or all parts of a file name may be abbreviated.

Each user in NURD-TSS has his own file directors-. The
<user nane> in the above format specifies in wnicn file
directory the file exists. Tne <user naue> may consist of

up to la alpnanuueric onaracters-

'lL name> may consist of up to lo alpnanuneric

Tne <type naue>, consisting of up to a alphanumeric
cha racters, specifies for unat purpose the file is to be
used. Tne <tyoe name> is usually one of tne following:

SYMB Symbolic file
BIN Binary file
BRF Binary Relocatable Format file
PROS Program file
LIBR Library file
DATA Data file

Nornally, one need only specify the <file name> portion
of a cowl olete file name. The <type nane> is usually
obvious fron context. Tne <user nane> portion of a file
name is necessary only wnen referring to another user's
file.

when cc essins a file from a progran it is usually
cumbersonie and time consuming to refer to it by its file
name. For this re as on there is an OPEN—FILE connand that
returns a file number which uniquely identifies a file as
long as it is open. A user may have a maximum of five
files open at one time.

ND-éfl.039.Ul
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Files and File Naming

K

As nas bee mentioned, perionera devices are accesse
tne sane way as mass storese files. Tne file name
peripnePralldevices are fixed and consist only of
<file naale> part. Commands exist for reserving soec
peripneral devices for Just one user since it makes
sense for several use s to access a d3vic3 such as a
reader concurrenlly. P3ripneral ml v'ces nave fixed
numbers and nee not be opened. Followina is a 11s
tne file names of tne peripneral devices including t
octal file numbers:

1 TELETYPE
2 TAPEuRfisDER
3 FAST—PUJCA
4 CARD- READEEfl
5 LInE-PRINTE}
10 SLOW-PUmCd

The mass storage file nay oe accessed in sequentia
andon node, and eac: file may be individually prone

in any cogbination of DELETE, l.JRlT2 and RJAD acces

tnree levels: Owner, Friend and Public. owner is def
as tne use in whose file a irectory tne file Chi
Friend is defined as a user vnon tne Owner nas speci
as someone wno day have more access to tne Owner's f
than tne general Public has. Public is defined as
users otner tnan the Owner or nis Friends. Tne de
access mode for a file is sucn that Public users
only READ access to the Owner's files. Friends na 3
READ and WRlTE access wnile tne Owner also has DE
access, 1.3., na may delete tne s ecified file or c1

33 more for a file may, noue
se. For example, one nay sp
0 s, in which case

siole to tne Public.

its access node. Tne acce
be cnanged to anything e1
tnat Public users have n
specified file is complet

ND—éU.U39.Ul
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The Utility Conuand Language

5 THE UTILITY CUHAAND LANGUAGE

5.1 Logging onto NORD—TS

NORD-TSS's response 01 receiving the {1 st escape"
a nitnerto dead teletype is to produce the uessage
TSS 3.5 15 UP followed by a carriage return line feed
the message oENTdR.

NURD~TSS now expects tne user to type nis name roll
by a carriage re urn. Tnis none must be one or uniol
system is aware, '.o., tne name of an autnorized user

t
i v

a password is associated witn tne declares user nane a
s output followei by tne word PASSWORD.carriage return L

The correct password must now be typed. Tne teletyoe
will be suppressed so that the seereoy of the pass
will be p eserued. Tne password is teruinatea by ty
carriage return, and, if it nas oeen correctly deliue
"UK, carriage return, line fee“" is output. A user
set or onange his password witn tne con ani PAS§
union will be described later.

NORD—TSS will now type "PROJECT NUMBER P-". Tne user
now expec ej to type in an integer representing a pro‘
number. Tnis prouect number is only used for a eoun

from
NORD

and

owed
the

. If

ting
purposes. After the user types carriage return, NJRD~TSS
will respond witn the neralj cnareoter e. Commands
now be given to tne Utility Command Processor-

ND—éU.U39.Ul
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Tne Utility Command Language

5.1.1 HELP

Tne HELP Command merely lists on the teletype tne

commands available to tne user. It exists only for ltne

welfare of tnose users not counletely familiar with

NURD-TSS. Tne DESCRlda program may be used to obtain

furtner inforuation about specific commands. ne DESCRIBE

program is described in section 0 of this manual.

5.1.2 LOGUUT

Tne LOGOUT command causes the connection between tne

teletype and NORD—TSS to be terminated. The teletype is

tnen in a dead state and escape" must be typed in order

to restore tne connection witn dURD-TSS. in addition, the

LDSUUT connand indicates now much compute tine and

console time has oeen used by tne user while ne was

logged on.

ND~6U.O39.01
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Tne Utility Command Language

Manipulation of the User Macnine

Description of tne User Machine

The user machine consists of a subs:t Of core Tron BUUUU

octal to 57777 for a 24K N XD—l or 77777 for a 32K

NURD—l. Tnis we will call tne us r's virtual memory since

several different users nay snar tne sale region of real

core.

Tne instruction set of tzie user Jeanine is a subse
In fact, tnis subs>

l
the NURD—l instruction set. 4
cor esponds exactly witn tne set of instructions wn'cn
may be executed while in restricted node in tne NURD-l.

That is, all instructions except lUT, TRR, MCL, HST, ion,

INTEN, lNTDS and tnose ins
5

trruc tions union store into
inienory other than tne user u rtual neycry.

It was previously mentioned that NORD—TSS is an 15133111

subse of tn 8 NURD-l. It is extentled in three wavi-

1. By the existence of the Utility 001 :1and Processor

union provides a la rge number of user services.

2. By tne existence of a file systen unicn greatly

extends the 1/0 system.

3. By the existence of a Monitor Call instruction wnicn

greatly extends tn power or the instruction
repertoire.

[‘Jl)“OUoU\5}) cUi
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The Utility Cooiand Language

5.2.2 Manipulating the User's Virtual Henory

5.2.2.1 RESET

The RESET couhand releases all menory held by the user.

5.2.2.2 MEAURY start address, end address

The MEMORY cennand, when supplied with a null argument,
lists on the teletype which portions of the user's
virtual memory are allocated. If the arguhents are
supplied. then the user's virtual memory is redefined
accordingly.

5.2.2.3 DELETE-MEMORY address of blocx

The DELETE—MEMJRY command is used to re
) .32K blooms of virtual nehory. The paranet

start address of a blocK to be released.
.eCiries the

5.2.2.4 LOAD—BINARY file

The LOAD-BINARY coanand simulates the action of pressing
MASTER CLEAR and LOAD on the NURD—l. Input is taxen from
the specified file. This connand also appropriately
modifies the extent of the user's virtual memory

5.2.2.5 PLACE—BINARY file

Same as LOAD—BINARY except that the loaded program is not
started up-

5.2.2.o SOTO—USER address

The GOTU-USER command transfers control to the user
program at the specified address.

5.2.2.7 "Escape

ND~6U.U39.0!
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The

5.2.

Utility Cougand Language

If the "escape" Key is pressed while a user nrogran is
running, control will return to the Utility Gonna.1d
Processor with a 1essa3: ind1cati1n3 where the progIah was
interrupted being typed out- The sade thing happens when
the user proara1 executes a WAIT irsrruction- All
registers are saved. Therefore. the user p1ograu1uay be
restarted 3y supplying the GUTO-USER command with the
address at which the program was interrupted. All ooen
files are closed w1en control returns to the Utility
Conhand Processor.

2.6 DUMP file, start address restart addres

The DUMP co hand saves the contents of the user’s virtual
memory plus the central registers on the specified file.
The start address paraueter indicates where the program
shOuld he started when it is later retrieved with the
RECOVER co 12nd. The restart address para1eter indicates
where the proyram should me started wh en restarte: with
the CONTINUE command.

5.2.2.9 RECOVER file

The RECOVER command retrleves a program from the
specified file and starts it up at its main start
address. As in the LGAD— BIJARY :om11and the extent or the
user's virtual hemory is appropriately 1odified There is
an, alternate form of the RECOJZR command which is
provided for the cor venie1ce of the user, vierebv one 1ay
leave out the name RECJJER completely. in othe words
instead of typing RECOVER MAC one may simply type MAC.

5.2.2.10 CONTINUE

The CONTINUE command is use d to restart a program which
has previously been started with the RECOVER c01ha nd. The
prograu is started up at the address specified by the
third para1m to r of the DUMP conhand.

ND—GU.UB9.UI



NURD Tinesharing Systeu 1 February 1773 PAGE ll
Tne Utility COuuand Language

5.2.3 The File System

5.2.3.1 OPEN-FILE file, R or U or RX or vx

Tne UPanuFlLE command is used to open an existing file or
to create and Open a new file. As was mentioned before, a
file name may consist of up to sixteen characters olus
user and type infornation, and 17y also be abbreviated.
Furthermore, 11 the file is a new file, then the filena e
must be enclosed by double quotes ("2. Tne second
argument specifies tne type of access required. Tnis may
be R for read sequeltial, M for ilrite sequential, RA for
read randou or MA for read/Hr 1te random. The UPEN-FILE
ceinand respo:1ds by ty01ng FILE Ncn5“{ = n where n is the
octal nuuoer to be sunblied to IJeT or ours? vnen
communicating witn the file. At tne preSent tine a user
may have up to five files open siuuitaneously. Tne
OPEN—FILE command way also be called from a user prograt
via a no .1itor Call instruction.

5.2.3.2 CLOSE—FILE file number or —1

The CLOSE~FILE command is used to close a file which has
been opened with OPEN—FILE. no argument spec ifie=z vhicn
file to close. If ~l is supplied as tie arguient, than
all currently open files are closed. The CLOSE—FILE
connand may also be called from a user bros ran. Files are
autonatically closed when returning from a user program
to tne Utility Command Processor.

5.2.3.3 DELETE—FILV file

Tl DELETE—FILE oeuuand deletes the specified file from
th user's file directory and free its dism space.

5.2.3.4 LIST ILE argument

The LIST—FILE command lists tne nades of all those files
for which tne given argument string is a subset of the
complete file nane. If the argument is null, then all
file names are listed since the null string is always a
subset of any other string. If LIST-FILE TS is typed,
then all file nanes beginning with T5 are listed. LIST
-BL results in all file names where the second part of
the name begins with 5L being listed.

ND- 60. 'Jv Ul
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Tne Utility Connand Language

5.2.3.5 RENXQE old-nlie, new—name

The RENAME comgand is use

The contents of tne file r C)
LL IO CHE

231

5.2.3.6 ALLUCATE file, track address, nunoer of treeMs

The ALLJCATE connsnd cre at3s 1

specific area of the dism . Tnic

executed by user SYSTE m.

'1? unien occ uoies a
s connend may only be

5.2.\.7 LIST-OBJECTS

Tlie LIST—dad :CTS oonoand lists on tne teletype union

files are currently open and sone dat 2 agent seen of

these files-

5.2.3.o CREATE—FRIEND user—name

The CREATE-FRIEND eonmsnj tie? ines tne the spee1fie; user

to be a friend of tne currently logged on user.

5.2.3.9 DELETE—FRIEND user-name

The DELETE—FRIEND “01:1and deletes the specified user From

the currently logged on user’s list of friends.

5.2.3.10 LIST—FRIENDS

T:1e LIST— FRIEélDS command lists on the teletype which

friends tne currently logged on user nas in nis friend

table.

5.2.3.11 DEFINi—UIB- ACCES access-word

The DEFINE—UlB—ACCZSS command causes tie user index blo,

access of tne currently logged on us er to be set to tnat

specified by acoess--word.

ND—OJ.U3V.U!
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Tne Utility COJJafld La
J 1

fliuage

5.2.3.13 DEFINE—FELZ-ACCESS r112, access—word

The DEFINE—FILE—ACCESS connand causes the access JO 3 of

the specified file to be set to that specified by

access-word»

5.2.3.13 MAAE-REEMTRANT file, list of DIOCK addresses

he sptcified 2K hlocmTne MAKE-RBEHTRANT command name: t
‘ ; read only.of tnc specifi3d DFOQFKQ f11«

ND—bU.U39.Ul
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Miscellaneous Connands

The STATUS command lists on the teletype the contents of
ser progran's central registers.

SET-REGISTiR register, value

The SET—REGISTER command allows the us
contents of any register accessible
The first argument may be P, X, T, A, D, L, B or an octa
address in whic: case the contents of a core location is

4

er to change the
by a user progran.

c
to be nod led. Tne second argunent specifies an octal
value wnicn is to be stored into the specified register.

if the nuuber is followed innediateiy by the letter D
then the number is taxen to De decinal. For example, lUUD
is 144 octal.

EXAMINE addrl, addra

The EXAMINE connand allows the user to exanine the
contents of any core location(s). If only he first

argument is given, then the contents of that location is
printed on the teletype. If both argunents are given,
then the contents of locations addrl to addra are printed

on the teletype.

RESERVE device—name

Since confusion wOuld arise if a peripheral device could
be used by more than one user at a time, a RESERVE

command has been made available to permit a user to
reserve a specific device while he uses it- The
device-naue may be TAPE-REA ER, FAST-PUNCH, SLOW-PUNCH,
CARD—READER, LINE—PRINTER or an abbreviation of any of
these names.

RELEASE device~name

ND—éfl.U39-Ul
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ified de vice so that(I) (-
fi .3 (D U) U (:3The RELEASE comnahd relea

some other user may use i
s
t

5.3.6 WHERE—IS device—name

The WHERE—ls consand indicates who, if anyone, is using
the specified device, 1.9., wjio has it reserved.

5.3.7 CLOCK—OFF

The CLOCK-OFF commend turns off the real—time clock if
the calling use 1 er SYSTEM.

U] o (A; Ox CLOCK-U N

The CLOCK~UN command turns on the real—ti1e clock.

5.3.9 LINK—TO user-name or TTY number

The LINA— TJ connm nd sets up a communication linx between
the calling user and t1e specified user. User may be
either a user na1e or a tele type nuhoe . Upon completion
of the conuand, teletype output generated by one of the
users will also appear on the other ser's teletype- In
other words, the LINK~TO command permits two users to
converse with each other or observe what the other user
is doing.

5.3.10 BREAK-LINKS

The BREAK—LINKS comhand terminates any con munication link
set up by LINK—TU.

5.3.11 PASSHURD

a le PASSWORD command allows a user to change his
password. When called. the PASSNURD eomhand elicits the
message OLD PASSUJRD is at which tine the user is
exlected to type in his old password. This is done so
that no unauthorized person may change a user's password.
If the old password is accepted, the system elicits the
messa e NEH PASSWJRD 15 at which tine the user is
expected to type in a .ew password consisting of any
sequence of characters terminated by carriage return. If
only carriage return is typed, no password Will be

ND-GU.039.01
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required wnen logging onto tne system.

5.3.12 CLEAR-PASSWUHD user—has:

The CLEAR-PASSWJRD command is uses to clear the passuord
for tne specified user. only user SYSTEA may execute this
command. Tnis CO 33nd is useful in cases wnero a user has
forgotten nis password-

5.3.13 wHO—lS-ON

Tne wuo-iS—ou command lists on the telotyne union users
are currently logged on and on union teletypo the user is
running.

5.3.14 INIT~ACCUUNTING

Initializes tne accounting systei. Tnis conndnd may only
'oe executed oy user SYSTEM.

1:

5.3.15 LIST—ACCOUNTS title—string

Lists on tne line printer tne Current contents of tne
accounting file. ‘ne title—string may be any sequence of
cnaracters and is output at tne top or the ”ccount list-

5.3.16 PAUSE

The PAUSE command elicits the message PASSWORD IS . For
all practical pirposcs tne teletype is now considered by
tne system to be dead until tne password of the currently
logged on user is typed in. Tne PAUSE command 33y
tnerefora 03 used to loom a teletype for a period of
time.

5.3.17 CREATE—USER user-none

Tne CREATE—USER conuand, union may only be executed by
user SYSTEM, enters a new user n—ne into the system user
direc ory. Tn: new user is allocated an empty file
directory and a null password.

ND-bU.J39.Dl
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5.3.16 DELETE—USER user-naue

Deletes the specified user along with all or his mass
storage files. This connand nay only be executed by user
SYSTEM.

5.3.19 LIST—USERS

Lists the names of those users who are authorizei to use
the NORD Tinesnarina System.

5.3.20 TIME—USED

Lists tne amount of compute tine and console tine that
the user has used since he logged on.

5.3.21 RESPUNSE-TIHE

Lists the average esponse time for the whole systea fro
the time that it was started.

5.3.22 DISK—SPACE

Lists the amount of file space which is left in the
SYStemc

5.3.23 MODE input file, output file

The MODE command implements a form of batch processing.
Norhally, compand input and output is from and to the
teletype. The MODE command allows the user to change the
command input and output files to any general files. For
example, one may taKe connand input frOi tne card reader
and have coniand output so to the line printer. This
feature is useful when one wants to perform a large
number of predefined operations such as assembling a
large prograuming system.

ND—bU-U39.Ul
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Subsystems

6 SUBSYSTEAS

Much of the software in NORD-TSS consists o

A suosysten is a: ually Just a use

perforns sons function for the u

assonolers, editors and utility Dro;r;¢

SUDSystBUS. A subsyste: i

counand. Tne user nay we”

tne DUMP command. Follow' 3

each standard subsystem

u

”oz“5 star+°4 u

ierate nis own s

O
K

6.1 QED

QED is a program for editing synboli

extensive facilities for inserting,

changing lines of ext, 9 line 3

powerful synoolic 1

union may be 5
conuand wnicn per“

string of one a:
string. Text nay Dc
onto any file.

6-2 MAC

f

rsv

subsystem

program
Compiler

examples

text

vni (J
U) a

O
U)

u
‘5

-

RECOVER

I
Jeieting
t feeture, 0

utoiat “

uitn
and

MAC is the assembler and interactive d

system for the NdRD—l computer.

6.3 FTNQ

FTNu is the FORTRAN IV compiler sy

NORD-l conputer.

6.4 FLDR

FLDR is the FORTRAN IV loader and runtime

6.5 dASlC

BASIC is an interactive progranming 3

easy to learn and to use. BASIC

suite-’: for novice prograumers

progr .ing sometning very quicxly.
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6.9

6.10

harins 5ys em 16 February lv73 PAGE 19

DESCRIBE

DESCR15E is a utility progreh which qiues a
description of any or all cohhands available to the
NURD—T53 user. To set a description of the OPEN—FILE

nommand one need only type DESCP 15F; OPEN. If
DESCRI55 is called without a parameter it will
describe all cohhands.

COPY

COPY is a prograh which is 11sed to copy one

seouehtial file onto another mient 131 file. The
files may be mass storeqe files or peripheral

deVices. The forhat of the COPY cooxand is

COPY <destihat10h> <r ource>

PtT—FILE

PRINT—FILE is a program which is used to list
symbolic files on the line printer. The format of
the PRINT-FILE c0hmand is

PRINT—FILE <file naie> E, <tab specification>l

The optional too s ecification consists of a series
of column nuhoers separated by comma.

KRYSSREF

KRYSSREF is a program which lists a symbolic
assembly program on the line printer. Line numbers
and page headings are added to the listing. Tie
program listing is followed oy a cross reference
list over all defined and referenced symbols.

MAIL

MAIL is a subsystem which allows a NURD—TSS u.s
send a messase to any specified user or all u rs.
The message is delivered when the addressed user
types MAIL to the Utility Command Processor. The
addressed user is also notified that he has mail
when he logs on or off NORDwTSS.
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Subsystems

6.11 CHESS

CHESS 1% a program which plays chess with the
NURD—FSS user. Standard Chess notation is used to

851gnate .ovec.

6.12 BUNDESJAKK

BJNDESJAHA is a program unicx plays 30—AUKU (or

in a row") wit} tne NURD—TSS user.

ND-éU.039.Ul
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TAB MONITOR CALL SYSTEM

es union are
aor. it is
0]" :1CCf-"C‘11’1

Up to now we have be:
available tnrou3n tne Utili
obvious tnat inc 3 nun. al

53 i
y COJnani Pro: 9

s 3
various "eruiie: fro.i witnin

o

a nocnanisn f
ussr program. Utnorlise,a

there would be no way, f r inzt=n:3, to do inowi /outi_>ut
operations since tie loT inStruotion is ill3gal for user

proarans. Tno uonitor call instruction, MCALL=loluuo, has
tnerefore been darinoj :3 tie iodiun tnrougn unizi the
use prograu Lay access service routines in tne monitor.

In general, arguments to nonit r coils are put into tne
central r33is tera and MCALL n is executed where n

Specifies union service rou+.iiv: 1: wanter- float ..1oniior
calls :Aip wnen succozsfil. in Lne following des L riniio :13
of no itor C3119 we will assum; tnat if no failuré roturn

is soooified tnen the zonitor call returns without
snippin3.

3333 number,Whenever a ionit or 33 r3 turns an erro LC
1 r to get an error
11

tne user :38 execute HCALL 04 in orde
+0

I

JESSE-3'3 ‘.J!"l TT.’371 on 1.1:”:
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Monitor Call 5y 3t

7.1 Description of Monitor Calls

0 LEAVE Exit from user orozrau

No arguments

Return control to tne Utility Con and Processor

1 lNfiT Input 3 byte

T = file number

Return A

HA bYte

Failure Return A

A = 2 if oaj file number
A = 3 if end of file detectei
A = a if card reader error
A = 5 if illegal device dUiCG not reaervedi
A = o if error in oo~routine linmage (file no. 5)
A n 12 if end of device (tineoxt)

A = error nuooor otneruise

2 OUTdT Output 3 byte

T = file numoer
A = byte

Return

Failure Return A

if bad file number
if end of file deteo ed
if illegal device (devie
if error in co—routine l

rror numoer otnerwise

H

e not reserved)
inxage (file no. 5)

II
>

3
>

1
>

1
>

3
>

I

(
b

o
m

u
w
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Monitor Call System

A = U means
A = l Jeans echo
A = 2 means
A = 3 means use
A = addrsss of a

Return

Tne ecno table 2
individual bit 8
character snou
to the ASCII
correswonds is
bit "pacifie: t

e ecnoed uni
echoed.

Defin

:51‘4U a 3
A = 1 means 3r“
A = 2 means SD?
A = J means use
X = address of

Return

The breax
MCALL 3

a

R
u

l'
im

o
o

io
(D

M
O

U

Failure

A = Or nuaoe1"!"

1

aV

L1
(4‘

‘0
L...

Return A

I“

‘1
6

)

iaring System

always
everytn

S'ecial
soecifie
CHO

on:
na'x’-‘.AV

5 b
r3:
tn:
at
e

or

L1 L1)
m

a
m

(
)
M

O
:

'O
lD

d
‘J

H
'fl

D
-
J

'3
0

0

m
A

()
1 H

’l
l1)

0)
U)

(’
(T)

:1
*1

ll)

ecn

M A

ta

38K

(-6
(D

H
)

(
J
H

IJ

H 4

16 February lv73

O
inq but control

C 3940 strateiy
1 3230 table pointed

318 if A : 3

S of an 6 U“FJ bit tabl
a: Unetner or not a c
c3093. Bin 15 of word U
vita alue O and bit U

Cll emarac with Vila
corresoonjinq C£3FHC1‘

era bit Specifies that

moje

an
on control cuaracters

3 Dream Strataay
led Dream taole pointed
able if A = 3

a aEJG format as the BC
3 one bit Specifie

r inguig be a breax cna
s tlat it aagnli HQ
raster is a cflaracter m

be swappij in and
tar: are i Use Chara
ograi to SH 7 some ou

on aerated file
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A : GI‘Y‘O

Each \L‘

monitor
addresso

cal

Vsteu

Write page on

X" I'l‘.1f.‘1 ‘33 I"

t VJ

l
1 consecutive

ranging frou zero and up

7 RPAGE

T = file
X = core
A = page

Return

Failure

A = erro

lU UPAGE

T = file
X 2 core
A = page

Return

Failure

Read page from

number
address of page
number on file

Return A

X" number

Write page onto random

number
address or page
nuaoer on file

Return A

A 3 error number

February

on the
O'V'e 1“ I

1173

scratch rile

random file

file

.
L)‘

O
O Inlq fll”

Tn: nae
Jnf W315“
779$ era
9 w‘umoerJ



NURD Tinesnarina System 16 February 1973 PAGE

Monitor Call System

Tne RPAGE and NPAGE nonitor calls function exactly
HDISM and WDlSA except tnat one must specify union

to operate on.

11 RCTIn Read compute tine clocn

No arguments

Return AD

AD = elapsed conpute time

25

like
file

The AD register, upon return from tne nonitor call,

contains a double precision integer union represents the

conpute time as a nultiole of an ns.

1a EDIT Edit a line (QED line edit function;

X = string descriptor of old line
T = string descriptor of new line

Raturn

Failure Return if terminated witn &L

The EDIT uonitor call may be used to read in a linn of

text from tne teletype. wnile tne user types in nis ex‘
he may correct nistaKes using any of a variety of control
characters. These control cnaracters are descrioeo in
Appendix A. Tne EDIT function also peroits tne user to
copy selected text from an old line. For a description of
string descriptors refer to monitor call 15 (SETUP).

l3 015UF Clear input puffer

T = file nunber

Return

Failure Return A

A = error number

ND—éU-U39.Gl
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Deletes tne contents of the llodt cuffer for tne
specified device.

CUBUF Clear output Duffer

T = file number

Return

Failure Return A

A = error numoer

Deletes the contexts of the o tout onffor for the
specifiei device. If tne user soc; fies a disx file for
eitner 6133? or 0083?, then the disn file is closed as
witn tie CLOSE ionitor call.

.ETUP Generate a string descri tor

X - address of string descriotor (5 word oboe e t)
T * locat on of string
AD = maxinun size of striig in bytes

Return

A string descriptor consists of a 5 word object
containing four character pointers: beginning pointer,
end pointer, reader pointer and writer pointer. Tne
content: of a string is defined to be tie oieraet>rs
between tne reader pointer and writer pointer. Tie reader
pointer Jay not Ce are .iter tian tne writer pointer and
botn toe reader and writer Deinters gust oe within 33
area braoxeted oy tne beginning and end pointers. The
SEIUP monitor call generates a string descriptor union
descrises a string of Jax'nun size AD and beginning at T.
Tne reader and writer pointers are initia 11/ set to t:oint
to tne oeginninj of ne string. A11 “onitor cells union
nanipul strings, except for tne MSG monitor call, use‘9.LJ

9a, scriptors of tnis f0string 6

ND~éU-d
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16 GCI Read a byte tron a string

X = address of string descriptor

Return A

A = byte

Failure Return if string is empty

601 is used to read a byte frOu tne front of a string.
The reader pointer is incregented after the byte is read.

17 GCD Read a byte iron tne end of a string

X = address of string descriptor

Return A

Failure Return if string is empty

GCD is used to read the last byte of a string. rne uritgr
pointer is decremented after tne byte is reaj.

2U MCI Write byte onto end of string

Failure Return if no more roon in string

WCI is used to write a byte onto the e of a string. Tne
writer pointer is incremented after tne byte is written.

21 NCD Write byte onto tne front of a string

X = address of string descriptor
A = byte ‘

Return

Failure Return if no more room in string

ND-éU.UBE.Ui
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WCD is used to write a by
string. Tne 3:11;: pointer is d
is written.

to onto the beginninq of a
ecrenented after ttne DYte

LUUK AT NEXT dYTE IN STRING[‘3 E\. C O

X = address or string descriptor

Return A

A = byte

wishes to merely looK at the nexGC is used wnen one
o string is in no way affected bybyte of a string° Tn

tnis monitor call.

23 LEN Read lengtn of string

X = address of string descriptor

Return AD

AD = lengtn of string

LEN is used to find out now many bytes arr
Tne number of bytes is returied in tne AD regi
double precision integer-

N .b SETR Set reader pointer of string

x = address of string descriptor
AD = byte displacenent

Return

SETR is used to nove the reader pointer of a string. Tne
parameter in AD may not be less tnan Zero nor greater
than tne writer pointer. SETR is used nost often to reset
the r oneder pointer to the beginning of a string after

d
3.1

has rea tne whole string.

.'D" UtL’Jy-UlC\(1
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25 SETH Set writer pointer of string

X = address of string descriptor
AD = byte displacement

ed to nova tne writer pointer of a string.

29

Tne
tnan

SETH is us
parameter in AD nay not be less tnan zero nor less
tne reader pointer. SETH is used 4 st often after SETUP
to set tne writer pointer to tne end of a string.

do not used

27 STEQL Conpare contents of two strings

X = ddress of string descriptor of first string
T ; addrcss of string descriptor of second string

Return if ootn strings nave tne same content

Failure Return if tne strings are not the same

30 STARR Get element of string array

X = address of string descriptor
T = pointer to string array
A 2 index in string array (indexed from one)

Return

Failure Return if index out of range

A string array consists of an array wnere the first
indicates tne number of elenents in the array-

word
Tnc

remaining words of tne string array consist of pointers
to strings, one for each entry. Tne strings consist of a
sequence of cnaractcrs terninated witn tne character
STARR sets up the tring descriptor pointed to by

NDnéG.U39.Ui
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31 GCMD Read command fron string

X = string descriptor of
des

:ounend string
T string oriptor of st.ring to receive connendII

Return

Failure Return if no comuand in string

0 string snec
my sequence of share

dd of string. Ls
s copied into the s

e updated aopropridts

0
r+ DGCMD is used to read a co.x

by X. A :omnnand is def?
terminated by space, Gonna
DIEHKS are snipped. Tne counand
specified by T. Both strings ar

32 H56 Print a message

X = pointer to beginning of string

Hetu Y'Tl

MSG prints on tne'teletYpe tne string pointed to by
is interpreted as carriage return line feed and
interpreted as tne end of the string-

33 DIV Integer divide

A = dividend
divisor._3 H

DIV inpleuents integer divide which does not exist
macnine instruction on tne NORD—l. A is divided by T
the result being placed in A and the remainder in D.

34 NURM Deuole precision nornalize

AD = double precision integer

Return TAD

TAD = floating point number corresponding to AD

ND—éU-U39.E
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35

36

37

40

NORM converts a douole precision inteder into a standard

floating point format.

lOUT Output integer on teletype

A = integer
T = radix

Return

IOUT prints tne integer A on the teletyoe usinq the radix

specified in T.

CNS Convert lumber to string

A ' integer
T = radix
X = address of string descriptor

Return

CNS perforus tne saue function as IUUT SX‘
integer is written into tne string specifi

CSN Convert string to number

I!X address of string descriptor
T = radix

Return A

A = integer read from string

Failure Return if no integer found

CSN converts numeric cnaracters found on tne front Cf

string X to an integer using the radix specified in T-

TRIM Delete leading spaces in string

T = addresss of string descriptor

RBtUFfl
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Monitor Call Syste

41

48

1M

(.27 H,TRIM delet33 all leaiing spaces in the ring specified
by T.

BCJPY Copy blocx of words

X = source m1 r353
T = destinaiion address
pi : fill 'Jelfl 01 Word;

Return

BCUPY is used to move a blocK of words fr0¢ one olo‘» ll

Core to sooe otner are}. T33 naioer of words to no novei

is specified A. The Ilocm or A words startina at A i=, o
moved to toe area of core specified 3y T-

ormr open a file 57 ’

= string descriptor 01 file me e or U
= U for writ? seqiientia l —\

' 1 for road C:l€llti;l

H 2 for road/w its random
3 for r93: randoo

A 2 pointer to default file tyoo

Ha~
ea

~a
x

1.

Return A

file numberID H

Failure Return A

A error nuober

OPEN? is used to opezi an existiog file or to orczte and

Open a new file. If toe file is a new file, then the file
naoo Just be enclosed oy douale quote: K"). T33 arguxent
in T specifies in wwio; may taC user Mao‘s to acooqr the

file. Tue file nuube r r: turno 1 in A i: 139 nunoer o be

supplied to inST. UUfml rnd other onitor call JJGH
n3 uitn the file If x = g» noon the litor

. t'_ -communioat
call his
tne fil
returfif“"”“
ffiéwie

FTTUFfi

t
3

102
to type
§r
71 lg in
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43 CLOSE Close a file or all files

T = file number or —l for all files

Return

Failure Return A

A 2 error Elli..lb'3l”

CLOSE 1: use: to cloae a file union 12$ been ooeied
tne JPENF nonitor call. Tn: arguient in T SDBCifleS
file to close. If —1 is supplied a tie argufient,

_all curre t y open les er: closed excent for tne u
standard scratcn file. CLUS la} be ueei in plec

F ii verClea? and CdeU

44 GCLIN Copy Utility command line to user

X = address of string descriptor

Return

GCLIN is used to get a noli of tne para eter 5

following a utility connand to Start up a user :uoev

For example, if the user prograi PRJu is called by:

($9 PROS AAA BBB CCC

"IV!R36 may call CCCIN and have ret
F
V

tnen tne progran P
the string AAA 355 CC

45 DBRK Define breaKpoint routine

X I m D. LL '1

Return

Failure Return if bad arguments

This and tne following two monitor calls implene

Dreaxpoint function unicn is used by MAC to allo

user to def ne locations in nis program unere he

E 33

nt a
w tne
‘J a Ti T, S

execution to be interrupted in order tnat he may examine

registers and core locations.

NDubU.U39-U
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TiAesAaring SysteA lo FeOruary 1975 PAGE 34
Call SysteA

Tne DeRK monitor call is use d to define unere NORD—Tss
should save tne user prograzi re 313 te block anA to which
location in AAC control sAould be tr3n3ferred wier tne
user program eGCAes 3 ore 3.:point. X soeoifies tne
address of tie routine in AA:- T specifies AA? 3 the
register blocx sAoulj oe sau=i. A ri‘giste r bloom consists
of a nine word 010cm containi-ig tne following registers:
P, X, T) A) D) L) SIS, 5 and NPR-

G;33n Breaxpoint instruction

No arguments

wnen tAis monitor call is encounterea in a user prooran,
tne user's central registers are cooiej into the register
bloom defineci by DdRK and control is trzx nsfe rred to the
routine union is 3130 defined by Dana.

531K 7 start user Drosr

T = address of regis er olocx

Failure Return if bad argument

After AAC Aes processed a Dreaxpoint, it restar ts the
user prograA witn BARK. T specifies a register 311:1
where tne user progran's central registers are loaded
iron. Tne MP3 register is not loaded since tne user is
not allowed ascess to tnis register. Tne user program is
restarts at tne add e33 aiuen oy tne P register of tn
register olocx.

not used

not used

GUNUM Convert user name to user number

x = string descriptor of user name

Return A

A = user number

Failure Return if no such user name

ND~60.039.01
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Monitor Cell Systm

GUNUM is used to determine unicm user number a

user naae corresnonds to. The uonitor 0311 does

naxe is notreturn if tne user

directorY-

53 GUNAA

A = user nunoer
X = string descriptor

Return

Failure Return if no sucn user nun

GUNAM is used to deteruine

corresponds to tn
#1

{133153 15 RDDCITT 3‘ c+
(I)

o the string spe

corresponds to tne nuuber in A, t

does a failure return.

54 PMSG Put message in ueiloox

A = user nuuoer of addresse

X = core address of message

Return

Failure Return if nailoox is full

solely by thePMSS is used
a specified user-I‘ilBSSQ'JS ’CO

55 IMAIL Initialize mailbox

No arguments

Return

IMAIL is used by the MAIL subs

mailbox. Only user SYSTEH may ex

ND-60.U39.Ul

1973

327331 fie"!

failure
8 user

7

found in tn

Convert user number to user nane

Der

tne user name which

user nuuder specified in A. Tne user
cified oy X. If no user

men tne monitor call

MAIL subsystem to send a

n to initiaiiZe the

te :3is monitor cell.

“.
..

“.
.u

..
.m

."
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MOHitOF Call SYStEd

“MAIL Get user's uail

X = core add ass of nessage buffer

Return

~ten to retrieve aGIAIL is sad solely oy t.ne MAIL s bsys
user's mail. Tne nail is copied into tie uessase buffer
specified by K.

NAUSR union user an I?

No arguments

Return A

A = user nunoer

UHUSR is used to determine what
user who calls tnis genitor ca
returned in A.

ABLKP Aobrevia tion looKuD

= string descriptor of given stringX
A = address of strin3 array
D index in array wnere searen should startH

Return A

$1) ('4’ O JA = index in string array of n

‘ailure Return A

HA
A

-1 if no match
—2 if ambiguousll

ABLKP is used to find the closest elaten between tie viven
string and tne strings in tne trin3 array. Tie search i3 3

started at tne string sse :ified by the iniex in D. A
points to a string array of tne fora describe: in the
explanation for m nitor call STARR. Inen a match is
found, tne index of tne mate ed string in tne string
array is returned in A. An error injieation results if
there is no natcn or if the JiUSfl string is ambiguous
i.e. if the given string is a su t 01‘ more than one of
the strir3s in tne strin3 array
abbreviation 100x13 refer to s

\Comuand neoognition.

uose
. For .ore info1.aiio” on

seti 0;:1 3, called Utility

ND~OU.U39.UI
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\

LU (u \1

Monitor Call Systeu

01

62

OJ

0\ (I
t

67

7U

not used

HOT, 113801

SOUT Output 3 string

X 2 string descriptor

R? t UPI]

a

SOUT is us d to output onto the teletype a strinq. The
string i<~ :Ci

e
5'“ fied oy X.

ERHSG Output error message

A : SFT‘OI‘ HILJDSY‘

Return

ERMSG is used to generate an error message corresponding
to toe error number in A. Tnis error nuooer is returned
by most of tne nonitor calls upon failure return.

QERHS Output error message ano leave user program

A = error nunoer

ERMs perforus tne sane function as BRASS exeeot that it
will retur: to toe Utility Conuand Processor after
printing tne error lessage.

not used

not used

EXEC Run program in nonitor node

Skip Return A

A = —1 if program allowed to run in monitor node
A = U otnerwise

ND-50.037.Ul
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5.Monitor tall Systeu

7 l

N

1‘ wDFOgFRJS to set the MrmEXEC is used by special syste
e eeute any instructions.register SUCH £11311 {.1l Jay X

GNXTR Get next track of file

T — file nuuoer

‘9 u tracm nunber

Return A

A next track number or —1 if no more

Failure Return A

A 7- error number

GNXTR is used to find out wnere the next al-ooa:ed trees
in a file is. A specifies at union traex one endul start
searching for tne next tracx. If tner. are no more
tracxs, tne. —1 is returned in r. A treex camel; s of
2Uao words or of o pages. Traem addressLS rand: r01 zero

nd up over.

DLTRA Delete track

T : file number

A = tracm nudoer
X = number of traoKs to be deleted

Return

Failure Return A,T

A = error number
T = last traem deleted or —1 if none

DLTRK is used to delete a specified tracx of a file. Tne
area freed on the disn may now be used by other files-
The traox address is spec fied in A and tie number of
tracKs to be deleted is specified in X.

ND-éU-USfi.81
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Appendix A

&A

&C

&D

&E

&F

&L

&M

&OQ

&PQ

&Q

&R

&S

&T

&VQ

&W

&XQ

&Y

APPENDIX A —— Line Edit Comnands

Bacms ace one character (types UPARROH).

Copy one cxaracter from old line.

Copy est of old line and terminate edit.

Change insert/replace node (types < or >).

Copy rest of old line (without typing) and terminate

edit.

Copy rest of old line without terminating edit.

Terminate edit.

Terhinate edit (carriage return).

Copy old line up to but not including character Q.

SKip characters in old line up to but not including

character Q (A is typed for each cnaracter snipped).

BacKspace to the beginning of the new and old lines

(tYDeS LEFTARRUW CR).

Retype fast-

SKip one Character in old lire (types 4)

Retype aligned.

Taxe Character Q literally.

Bacxspace one "word" (types \).

SKip characters in old line up to and including the

SDcharacter Q (A is typed for eacn ch raster snipped).

Append rest of old line to new line and edit the

result.

ND—GU.03y.
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Appendix A

&ZQ Copy old line up to and including character Q.

ND~60.U39.UE
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Tne following is the procedure for generztinq a HURD—TSS

installation. Tne necessary tapes are as follows-

1. MINlT (one of PD—oad,643,oqu,545,9da,l)

2. TSS 2.5 Binary Tape (special for eaen installation)

3. Subsysteu Tape 1 (PD-943)

4. Subsystem Tape 2 (PD-yaa or PD—QAS)

If one only requires to update tne operating sjsten code,

only the T55 3.5 Binary Tape need be loaded (Ultfl

MASTER—CLEAR and LOAD).

1. L031 the appropriate AINIT tape (i.e. :orreet dism

type, device nunber, etc. and use it to init ielilie

the disx.

2. Load tne TSS 2.5 Binary Tape usinv the MAST‘i—CLsfi%

and LJAD nusnouttons. Tue switch F87lfitfir s‘oule he

set to 131313 wnile the tune is bein} loaded. (T113

will cause user SYSTEM to ue au*Oiet1:211y greete1

when the system is started for the first time.)

3- Wmen the system starts up, press iaTY PPO TEST and

log on as follows:

NORD TSS 2.5 IS UP

@ENTER SISIEQ

PROJECT NUAAER P—lii

@

a. Type in the fol lozing. (User typed text is
underlined).

@idII:QQC_Q1JI
@aLLQQAll__i:iIZ JQTB--__;J~
(gDEELu—k.——il—.D_Q&LMQQ«(—3.111- 1:12.__[..i:3_

_J._.._..~2../__ QdL_D-§ 1d__ 1.11.51

FILE NUAAERI = IUU
@QEE&_:SQBAIQdéLDéIQ:1fl£
FILE NUMSER = 101

@QLQSE-:L

continue for eacn teletype in the system:

)QEb1_siQdeIQQL;3Qela-iué
FILE NUAJE 2 = 1u1
@Qgfliimzi
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Appendix B

out Sussystem Tape 1 in tape reader

@MQQE“I;JLI§§

typ30ut frog automatic load‘ng of subsystems

@fifififil

put SUDSVSEBJ Tape 2 in tape reader

typeout from automatic loading of subsyste s

GLEEZI

5. NURD-TSS is now completely loaied 3nd 1: ready for
use. Th3 first thing wnicn shoulj be dole is to
create autnorized users.

Nil—("3U .UJ‘) .Ui
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aboreviation loomup
abbreviation of con
fi\dl;r<P 0 I I O O O 0

access. . . . . . .
accegs node . . . .
Access to NunD—TSS.
accegn word . . . .
ALLUCATE. . . . . .
assemolers. . .
autnorizej user ..

I I

BASIC . . . . . . .
baton processing. .
BCUPY . . . . . . .
blocm copy. . . . .
BUNDESdnnn. . . . .
Dream node. . . . .
BREAK—LINKS . . . .
brcaxpoint. . . . .
BHKM. . . . . . . .

CARD—READER . .
central registers .
CHESS . . . . . . .
CIBUF . . . . . . .
CLEAR—PASSUQR
CLUCH—dFF . . . . .
CLOCK—UN. . . . . .
CLQSE . . .. . . .
CLOSE—FILE. . . . .
CNS . . . . . . . .
CUBUF . . .. . . .
collection of parag
comnands. . . . . .
compare strings . .
compilers . . . . .
compute tine. . . .
console tine. . . .
CONTINUE. . . . . .
COPY. . . . . . . .
CREATE—FRIEND

U
I I I

I I I‘ I

cross reference . .
CSN . . . . .

DBFU{. . . . . . . .
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debuijiny system. . . . . . . . . . . . . . . . . . . . . . 1d
defauit 333313 103‘ . . . . . . . . . . . . . . . . . . . . g
DEFINL-Fl—AuVJSS. . . . . . . . . . . . . . . . . . . . . 13
DEFINE-Uls—QCupgs . . . . . . . . . . . . . . . . . . . . . 12
DELETE access . . . . . . . . . . . . . . . . . . . . . . . 5
DELETfi—FILE . . . . . . . . . . . . . . . . . . . . . . . . 11
DELETE—FKIEJD . . . . . . . . . . . . . . . . . . . . . . . i:
DELETi-AEJJRY . . . . . . . . . . . . . . . . . . . . . . . J
DELETE—USER . . . . . . . . . . . . . . . . . . . . . . . . /

._
..

_
.

.(

DESIJiil-fjijv O I 0 I O O I O 0

Description of tne User Machine . . . . . . . . . . . . . . a
design criteria . . . . . . . . . . . . . . . . . . . . . . 1

1diSK 5,3333. I I I I I I o I I I I I I I O I I I I I I I I. I l

DISK-SPACE- . . . . . . . . . . . . . o . . . u . . . . . . 17
DIV ' - I o O o . . o . . I . . . - . . . . . . . a . . . . 3U
DLTKA . . . . . . . . . . . . . . . . . . . . . . . . . - . 33
DUP/IPI I I I I I I I I I I I I I I I I I I I I I I I I I 1U ’ 1L)

ecno node . . . . . . . . . . . . . . . . . . . . . . . . . 23
ECHUA . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
EDIT. . . . . . . . . . . . . . . . . . . . . . . . . . . - .4)
edit couienis . . . . . . . . . . . . . . . . . . . . . . . 3
editing . . . . . . . . . . . . . . . . . . . . . . . . . . lo
editors . . . . . . . . . . . . . . . . . . . . . . . . . . 13
ERMSG .. . . .. . . .. . . . .. . . .. . . .. . . .. 3?
error nessgge . . . . . . . . . . . . . . . . . . . . . . . 3]
escape Key. . . . . . . . . . . . . . . . . . . . . . . . . a
EXAMLNg . . . . . . . . . . . . . . . . . . . . . . . . . . 14
EXEC. . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

FAST—PUNCH 1
file direc 4, 1

l
l

r?- C) .3 V. I I I I I I l I I . I I I I . I . I I I I

filP mane . . . . . . . . . . . . . . . . . . . . . . . a,
file names. . . . . . . . . . . . . . . . . . . . . . . 3,
file number . . . . . . . . . . . . . . . . . . . . . . . .
file space . . . . . . . . . . . . . . . . . . . . . . . . 17

‘ 31 . . . . . . . . . . . . . . . . . . . . . . . . q

FLDFiU I I O O O O O O t I O I O C I O I l I l I C O I 0 O 0 1c)

FUI‘KTRAAJ IV I I I I I I I I I I I I I I I I I I I I I . I I I 1 0

Fr 1 end 0 O I C O O O O I I C C I O I C I I I I O O I I O C O 5

FTNQI I I I I I o I 3. I I I I I I I I I I I I I I I I I I I 1C5

GBR}(I I I I I I I I I I I I I I I I I I I I I I I I I I I I 34

SC. I I I I I I I I I I I I I I I I I I I I I I I I I I I I 26

GOD I I I I I I I I I I I I I I I I I I I I I I I I I I I I 37

(161. I I I I I I O I I I I I I I I I I I I I I I I I o I I I 2.]

CJ'Cj-—lli\\.E 0 I ‘ G O O O I Q t I I I O O Q t D I O C Q 0 O O O I 33

GC‘YID. I I I a o I I o I I I I I I o I I I 0 I I I I I I I I 3U

83,1!l I I I I I I I I I I I I I I I I I I I I I I I I I I 0 3C)
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GNXTR . . . . . . . . . . . . . . . . . . . . ‘ . . . . . . 36
GU—MOMU . . . . . . . . . . . . 5 . . . . . . . . . . . . . 2U
GUTU—USER . . ... . . . . . . . . . . . . . . . . . . . . . y
GUNAM . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
GUNUH . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

[{ELP. O ‘ O I O O 0 O O I O O I O I O O C t O O I O C I O O 7

herald cnaracter. . . . . . . . . . . . . . . . . . . . . . 6

1/0 sygteJ. . . . . . . . . . . . . . . . . . . . . . . . . d
IMAIL . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
INST. . -

INIT— CC
input a

ininput 1 . . . . . . . . . . . . . . . . . . . . . . . a:
Mtru t :1 set . . . . . . . . . . . . . . . . . . . . . . o

inteder MI 113. . . . . . . . . . . . . . . . . . . . . . . 30
interact e jesujjiij . . . . . . . . . . . . . . . . . . . lo
litrojuctiorm . . . . . . . . . . . . . . . . . . . . . . . 1
IUT in: tr‘l‘v t1 OHS! o a 9 o u 0 0 o o o a o n o o a O a v o o :13]

IU'JI‘n u o v 0 . o c o o o o o n o n q o a p b I n o c n n o 31

\’

I<:‘:YSSR:’£}:‘C I O D I I O O C O 0 l I O O O U ‘ O I 9 0 O O I O l

EAVE . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
LEN . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
line edit . . . . . . . . . . . . . . . . . . . . . . . . . 3
line edit couJands. . . . . . . . . . . . . . . . . . . 32, 9

0‘-

line edit f‘] fiction. I o o o c o c u n I o u I n s o . o , o

LINE—PMIVTZR. . . . . . . . . . . . . . . . . . . . . . . .
LINK—TU . . . . . . . . . . . . . . . . . . . . . . . . . .
LIST-ACCOUNTS . . . . . . . . . . . . . . . . . . . . . . .
LIST-FILE . . . . . . . . . . . . . . . . . . . . . . . . .
LIST—FRIENDS. . . . . . . . . . . . . . . . . . . . . . . .
LIST-JBJECTS. . . . . . . . . . . . . . . . . . . . . . . .
LIST-USERS. . . . . . . . . . . . . . . . . . . . . . . . .

J}
[\3

'-‘
0*

(It
[\i

‘
‘4

LUIADI O I O Q I C O O I I C Q I U C O O I O I O O l O O I I

LOAD—‘ijiidqi‘f o v o a a n a o a a u c n o o o o a o 0 c Q 9)

loader. . . . . . . . . . . . . . . . . . . . . . . . . . .
logging on. . . . . . . . . . . . . . . . . . . . . . . . .
LOGUUTI . O l O I I I I I l G O I I l O 0 O 0 O I O O I l O
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O
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\C

MAC . . . . . . . . . . . . . . . . . . . . . . . . 10, Id, 34
AAIL. . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
MAIL “uh ys tam . . . . . . . . . . . . . . . . . . . . . . . 35
mailbo>: . . . . . . . . . . . . . . . . . . . . . . . . . . 35
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Manipulating Virtual Menory . . . . . . . . . . . . . . . . 9
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NCALL . . . . .
menory. .. . .
[42:16 0121/ I I I I I '

message . . . .
MODE. . . . . .
Monitor Cal 1. .
Monitor Call Sy
Monitor Ca 13 .
monitor JOdu- .
MSG . . . . . .

N in a row. . .
new file. . . .
NORM. .
normali r’ . . .z;
novice proar3¢n~

open fiiteSe . .
UPEN-FILi . . .
OPENF . . . . .
OUTdT . . . . .
output a by:
output Duffs
Owner . . . . .

page number . .
parapeter string
password. . . .
PASSWORD. . . .
PAUSE . . . . .
peripheral devi
peripneral devi
PLACE—SIJARY. .
PMSG. . . . . .
PRINT-FILE. . .
PROJECT NUMBER.
Public. . . . .

QED . C O U U .

QERLJIS I I I I I

random file . .
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RDISM . . . . .
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read byte .
real core . . .
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RECOVER . . . .
RELEASE . . . .
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