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NIRD Documant Preparation 

Thails refersnce manual was typsd and edited on a NORD 
Timesharing System. Formatting was done by a NOURD 

typesetting program called RUNOFF. 

The material in this manual is 

purposes only and 1is subject to 

notice. 

for information 

change without  
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Introduction 

| " INTRODUCTION 

The Norsk Data-Elektronikk Timesharing System (NORD-TSS) 

is a medium scale multi-access computational system which 

implements a user machine whicn is an extended subset of 

the NORD-1 computer. From the user’ s - point of view 

NORD-TSS may be considered to consist of two partis: 

1. The Utility Command Processor which provides the 

user with some tools to control and modify nis user 

machine. 

2. The Monitor Call System uvhich gives access to the 

user program to extensions of the NORD~! wvirtual 

machine. 

As will pe seen, NORD-TSS not only of fers the resources 

of the NORD-I computer to0 more than one simultaneous 

user, but also offers services not norwnally provided Dby 

the NORD-1. 

NORD-TSS 1is intended for installations where many paople 

require_ immediate access to 2 computing system. In such a 

situation NORD-TSS provides more services to each of many 

users than a stand-alone computer can provide for one 

USET, 

Reliability, power and ease Of use nave been the major 

design criteria for NORD-TSS. 

ND-60.039.01 
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aAccass to NORD-TSS 

ACCESS TO wusD-TSS 

The primary medium by wiich computer and user comaunicate 

is tne teletype console. Paper tape and punched cards are 

also availablie byt are nore cumbarsomne and unsuitable for 

primary nwut. A line printer is available for auxiliary 

outputs. 

! 

To establish a connection between teletype and computer 

the user nust press the "escape” key on the teletype. The 

computer rzsponds with 2 printed message indicating that 

it is ready to accept further input from the teletype in 

the fora of commands. Through these comiands the Utility 

Command Processor will provide sufficient services to get 

the user into contact with all other NORD-TSS facilitiess. 

The Utility is primarily a medium for specifying machine 

requirements and for handling users’ files. 

ND-60.03% .01 
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Utility Command Recognition 

o D & o
 

UTILITY COMMAND RECOGWNITION 

when typing in commands to NURD-TSS it 13 only nscessary 

to type sufficient characters 10 distinguish the intendsd 

command frow all other permissipble comazands. A zpezeial 

character, “=", exists in order to separate a coamand 

name into two or more distinct partsz. Any and a2ll  parts 

of a conmmand name may be abbreviated. Consider as an 

example tne commands LOAD-BINARY and LIST-FILE. Thne rfirst 

command may be typed as LOUAD, LOAD-B, L-BINARY, L-B or LG 

or in quite a few other ways. The second comuand  way  be 

typed as LIST, LIST-F, L-FILE, L-F, LI~F or Li. Howsver, 

if only L is typed NUORD-TSS will indicate that the 

comitand is anbiguous. 

The abbreviation lookup function Just described 1s 2 

standard NORD-TSS function which is glnost always 

availaple to the user when typing in namnes. Exaaples of 

things which nay be abbreviated ares conmand naues, file 

names and us:s1® namss. 

As well as being able to abbreviate commands tne user may 

also use the QED line edit feature while typing in a 

line. For a thorough description of the line edit feature 

“refer to tne QED manuale. A Drisf description of tne  line 

edit commands will be found in the appendix. 

It should be mentioned that all lines typed to NURD-TSS 

should be terminated by carriage returne. 

The collection of paraneters for NURD-TSS comuands  is 

done . in a standardized way as follows. The paramncters to 

a command may De separated by either a2 comma  or o any 

number of sSpaces. If +tine wsger doss not Know what 

parameters a command expects or in which order ne should 

type them in, We may simply omit any or all varawmsters. 

In this case WURD—TSS will ask for the required 

-parameters. % 

3 

¥ 
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Filegs and File -Naming 

4 FILES AND FILE NAMING 

neral purpose file 

sar o vuniformly 

sral device.. 

A wmador componsnt of NURD-TSS is 

system. This file systen allous thn 

access mass storage files and perip 

a g 

e 

i 

The dgeneral format of a file nans is: 

(<yser name=>><file nawe>:i<type nanpes> 

Any or all parts of a filz name nay be abbreviated. 

Each user in NORD-TSS nhas his own file dirsctory. The 

<user name> in ths above format specifies in  which file 

directory the file exists. The <user name> way congist of 

up to 4 alpnanumeric characters. 

The <file name> may consist of up to & alphaouaeric 

‘characters. 

The <type name=, consisting of up to0 4 alphanumeric 

characters, specifies for what purpose the fils is to De 

used. The <type name> is usually one of the following: 

SYMB Symbolic file 

BIN Binary file 

BRF Binary Ralocatable Format file 

PROG Program file 

- LIBR Library file 

DATA Data file 

Normally, one need only specify the <file name> portion 

of a.complete file nane. The <type namne> 13. usually 

obvious from context. The <ussr name> portion of a file 

name is necessary only when referring to another user’s 

file. 

When accessing a file from a program it is usually 

cumbersome and time consuming to refer to it by its file 

name. For this reason there is an JPEN-FILE command that 

returns a file number whicih uniquely identifies a file as 

long as it is open. A user fiay have a maxinmum of five 

files open at one time. 

ND-60.039.01,  
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Files and ©iie Naming 

As nas nesn mentioned, peripheral devices are accessed in 

the eaue  yay as mass storage files. The file names of 

perivieral devices are fixed and consist only of the 

<file paue> part. Ccommands exist for reserving specific 

perinazral devices for Jjust one user since it makes no 

sense for several users to access a dsvice such as a card 

reador concurrantly.e Peripheral devices have fixed file 

Humbers  and need not bhe opened. Following is a list of 

the §#ils nanes of the peripheral devices including their 

notel file nuinbers: 

1 TELETYPE 

< TAPE-READER 

3 FAST-PUNCH 

4 CARD-READER 

5 LINE-PRINTER 

1y SLUW-PUNCH 

The oass storage files may be accessed in sequential or 

randon wode, and .each file may be individually protected 

in any combination of DELETE, WRITE and READ access on 

thras layels: Owner, Friend and Public. Owner is defined 

as  tno user in whose file directory the file exists. 

Friend is defined as a user wihom tne Ouner has specified 

a3 soueons Wwho may have more access to the Ouner’s files 

than the general Public has. Public 1is defined as all 

users other than  the Owner or his Friends. The default 

access wode for a file is such that Public wusers have 

only READ access to the Owner’s files. Friends have both 

READ =nd WRITE access while the Owner also has DELETE 

access, i.e., he may delete the specified file or change 

its nacess mode. The access mode for a file mays however, 

be cnanged to anything else. For example, one may gpecify 

that Public users have no access, in which case the 

sperified file iy completely invisible to the Public. 

ND-60.03%9.01 
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The Utility Coummand Languade 

THE UTILITY COMMAND LANGUAGE 

Loggaing onto WORD-TSS 

NORD-TS5 s responss on rsceiving tne f 

a nitherto dead taletype is 10 vroduce 

TS 2.5 IS UP followed by a carriags re 

the message QENTIER. 

i 

the messayge NORD 

+urn line feed and o=
 

NORD-~TSS now expects the user to type nis - name followed 

py @& carriage return. This namns must be ons of which the 

system is ayare, 1.e., the naiuc of an authorized user. If 

a passyord is aesociated witn the declared user naine a 

carriage return is output followed by the word PASSWURD. 

The correct password must now hHa typed. The teletype scho 

will pe suppressed so that tne sscrecy of the passuword 

will be preserved. The password is terminated Dby typing 

carriage return, and, if it has heen corractly delivered, 

“0K, carriage return, line feed” is output. A yser may 

set or change nis passvord with the command PASSWURD 

wvhicn will be described later. 

NORD-TSS will now type "PROJECT NUMBER p-". The user 1is 

now expected to type in an integsr reoresenting a progject 

number. This proJject number is only usesd for accounting 

purposes. After the user types carriage return, NURD-TSS 

will respond with the herald character @.° Commands may 

now be given to the Utility Commiand Processor. 

t 

ND-60G.03% U1 
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The Utility Command Language 
. 

5¢1.1 

S5.12 

HELP 

The HELP dommand merely lists on the teletype the 

commands ayailable to the ussr. 1t exists only for _the 

welfare of those users not completely familiar with 

NORD-TS3S. The DESCRIBE progran may be used to obtain 

further information about specific commandg. The DESCRIBE 

program is described in section & of thig manual . 

LOGOUT 

The LOGUUT command Ccauses the connection petween the 

teletype and NORD-TSS to Dbe terminated. The teletype i3 

then in a dead state and "escape” must be typsd in order 

to restore tne connection with NUORD-TSS . In addition, the 

LOGOUT conmand indicates hov much compute time and 

console time nas Dbpeen used ny the user wyhile Ne was 

1ogged oOn. 

ND-60¢039 01 
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Tne Utility Command Langvuagn 

5.2 Manipulation of tha User [Machine 

542, Description of the User Machine 

Thne uyser macnhine cousists of @ szubset of core from 30000 

octal to 57777 for o 24K NORD-I or 77777 for a 32K 

NURD-J. Tnis wo will 2all the ussr’s virtual menory since 

geveral differcnt v=srs nay shars the gsame region of real 

Core. 

The instructiocon z=% of +the user macihine is & subset of 

the NORD-1 instryctlion set. In  fact,  this subset 
corresnponds axactly with the set of instructions unich 

may be executed wynile in restricted mode in the NURD-1. 

That is, all instructions except 10T, TRR, MCL, MST,; I0N, 

INTEN, INTDS and +those. instructions whicn store into 

memory other than . 

It was previously nmentioned that 

subset of the NORD-1. I3 is extended 

1. By tne existence of the 
which provides a large numbsr 

2. By the existance of a file 

extends the 1/ systei. 

3. BY the exXxistsznce of a Monitor 

greatly eXtsnds the power 

repertoirs. 

NR-60.03Y .01 
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Tne Utility Command Language 

5620 Manipulating the User’s Virtual Memory 

5221 RESET 

The RESET command releases all memory nheld by the usere. 

5.2.2.2 MEMORY start address, end address 

Tne MEMORY command, when supplied vitn a null argument, 

listg on the teletype wnich portions of the user’s 

virtual memory are allocated. If the arguments are 

suypplied, then the wser's virtual memnory 1is redefined 

accordingly. 

5.2.2.3 DELETE-MEMORY address of Dblock 

The DELETE-MEMORY command is used to release individual 

oW blocKs of virtual memory. The parameter specifies the 

start address of a block to be released. 

5.2.2.4 LOAD-BINARY file 

The LOAD-BINARY command simnulates the action of pressing 

MASTER CLEAR and LOAD on the NORD-1. Input is taken fronm 

the specified file. This command also appropriately 

modifies the extent of the user’s virtual memory. 

5.2.245 PLACE~BINARY fils 

game as LOAD-BINARY except that the loaded program is not 

started up. 

' 5.2.2.6 GOTO-USER address 

The GOTO-USER command transfers control to the user 

program at the specified address. 

5.2.2.7 “Escape” 

ND-60.039.01 
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The Utility Command Landguage 

’ 

If the “"escape” Key is pressed while a wuser program is 

running, control ~will return to the Utility Conmand 

Processor with a message indicating where the program was 

interrupted Dbeing typed out. The same thing happens when 

the user prodram executes a WAIT instruyction. All 

registers are saved. Therefore, the user prograi may be 

restarted by supplying the GOTO-USER command with the 

address at which the program was interrupted. All open 

files are closed when control returns to the Utility 

Command Processor. 

5.2.2.8 DUMP file, start address, restart address 

The DUMP command savss the contents of the user’s virtual 

mewmory plus the central registers on the specified file. 

The start address paramster indicates where the program 

should be started when it is later retrieved with the 

RECOVER command. The restart address parameter indicates 

where the program should pe started when restarted with 

the CONTINUE command. 

5.2.2.9 RECOVER file 

The RECUVER command retrieves =& program from the 

specified file and starts it up at its main start 

address. As in the LOAD-BINARY command, the extent of the 

user’'s virtual memory is appropriately modified. There is 

an. alternate form of the RECOVER command which is 

provided for the convenience of tne user, whereby one may 

leave out thne name RECOVER completely. In other words, 

instead of typing RECOVER MAC one may simply type MAC. 

5.2.2.10 CONTINUE ; 

The CONTINUE command is used to restart a program which 

has previously been started with the RECUOVER command. The 

program is started up at the address specified DY the 

third parameter of the DUMP comnand. 

ND-60.039.01 
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+ility Command Languag D
o
 

The File Syston 

o OPEN~FILE file, I or ¥ or RX or WX 

  

The OPEN-FILE i3 uszs=d to open an existing file or 

to create and oper fila. As was mentioned before, a 

file name Bay consist of up to sixtesn characters plus 

user and type inforuation, and may also Pe abbreviated. 

Furthermors, if the iles is a new file, then the filename 

must he enclosed »Hy doubls quotes ("J). The second 

argunent spscifiess the tyeps of access required. This may 

be R for resad seqgunntial, W for write ssquential, RX for 

read randon. or Y¥ for read/urite random. The UPEN-FILE 

command responds by typing FILE NUMBER = n where n is the 

pctal nuaper o bas o gupplicd to INST or OUTBT when 

communicating witin the file. At the present time a user 
pay  have up to five files open simultaneously. The 

OPEN-FILE command may =lso he called from a user program 

via a tMonitor Call instruction. 

  

5.2.3.2 CLOSE-FILE rile number or =1 

Tne CLOSE-FILE comwand is used to close & file which has 

been opened uith UPEN—FILEE lAe argunent specifies which 

file to cloze. 1f ~1 is supplied as the arduinent, then 

all currently open files are clossd. The CLOSE~FILE 

command may also be called from a user programn. Files are 

aytomatically closaed when returning from a user progran 

to the Utility Coumand Processor. 

  

    il 

5.2.3.3 DELETE-FILE filc 

e DELETE-FILE cosmand deletes the specified file from 

the user’'s rile dirsctory and frees its diskK space. 

502a3"4 INT"FILE al“fjui‘;lent 

The LIST-FILE comimznd lists the names of all those files 

for whicn the given argument string is a subset of the 

complete file name. If the argument 1is 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 namnes beginning with TS are listed. LIST 

-BL results in all file namss where the second part of 

the name bedgins with BL being listsd. 

WD-60.039.01  
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The Utility Command languayge 

5.2.3.5 RENAME old-nane, neuy-name 

The RENAME command is wused to change the name of a file. 

The contents of the rile remains uncnangeds 

5.2.3.,6 ALLOCATE file, track address, number of tracks 

The ALLOCATE command creates & rile wiich occoupiess a 

specific arsa of the disk. This command uay only b2 

exaecuted hy user SYSTLEM. 

5.2:.3.7 LIST-0BJECTS 

The LIST-UBJECTS command lists .on the teletyos wihich 

files are currently open and some data about sach of 

" these files. 

5¢2:¢3:08 CREATE-FRIEND ussr-~namne 

The CREATE-~FRIEND command defines the the specifiecd user 

to be a friend of the currently logged on user. 

5.2.3.9Y DELETE-FRIEND user-nane 

The DELETE-FRIEND command deletes the gpacifizd user from 

the currently logged on user’s list of friends. 

The LIST-FRIENDS conmand lists on the teletvpe which 

friends the. currently logged on user fias in his friend 

table. 

5.2.3+11 DEFINE-UIE-ACCESS access~word 

The DEFINE-UIB-ACCESS comnmand causes the user index block 

access of the currently logged on user to be set to that 

specificsd by access-word. 

ND-60.03% .01 
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The Utility Comwmand Languaje 

5.2.3,12 DEFINE-FILE-ACCESS file, 

LT3 

access 

PAGLE 13 

~uora 

The DEFINE-FILE-ACCESS commznd cauycoes the acoceszs mods ofl 

thhe speciriesd 

acceszs~-word. 

5:.2¢3.13 MAKE-REENTRANT 

The MAKE-REENTRANT 

file 

file; 

to De =2t 

\ 

command makes Lo 

of the gpscified program file read 

R
 

T 
S
N
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THea Ui lity Command Language 

543 wiscellatsouns Commands 

5ed s i S5TATUS 

Tna STATUS oxmand lists on the teletype the contents of 

tne user pFOJP’fl ‘g central registers. 

Seds o SET-REGLIATER register, value 

The SET-RESISTER command allows the user to change the 

~coaneats of o any  raglster gecesginle by a user prograb. 

e first 2vousent may be Py Xy T A, D, L, B or an octal 

cdidrenss i owhich case the contents of a core location is 

+ 0 omodifisd. The second argument specifies an octal 

<tue  uwhicnh i3 to be stored into the specified reglister. 

o auaser 13 followyed immediately by the letter D 

the the numnner is taken to be decimal. For example, 100D 

ig lad4 octals : 

5.3-.3 SAAMING addrl, addr 

The cxaming coamand  alloys the user to examnine the 

cantonts of  any core location(s)l. If only the first 

argument is given, then the contents of that location 1is 

printed on  the teletype. If both arguments are given, 

tnen tne contents of locations addrl to addr2 are printed 

on the telastype. 

5.3.4 HESERVE device-nane 

Diflg@ confusion would arise if a peripheral device could 

12 uwsed by wore than one user at a time, a RESERVE 

cowniand  has  beenh  made available to permit a user to 

reserye Qa spec%fic device while he uses it The 

dawicfi~n%w\ nay i be TAPE-READER, FAST -PUNCH, SLOW-PUNCH, 

CARD-READER LLN”—PRINT»R or an abbreviation of any of 

t.nj‘)fi nd(u'v':)- (. 

5.3.5 RELEASE desvice-name 
v 
" 

ND- OU+U Y.01 
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The Utility Conmmand Languwads 

The RELEASE conmand releases the gpeciried desvice <o that 

some other user may use it. 

5.3.6 JHERE-IS device-name 

The WHERE-IS command indicates ‘wito, 1F anyons, is  using 

the specificd device, f.cey, WNO Nas 11 reservads 

5-307 CLOC}{"OFF 

The CLOCK~UFF command turns off tne veal-tiae clock if 

thne calling user is ussar 5Y5T 

CLOCK-ON o
 

o
 &
 

The CLOCK~-ON command turns on tha saal-time oclockK. 

LINK-TO user-name or TTY nuider 

63
} o
 L 

The LINK~TU command s2ts Up & communication link betwsen 

the calling user and the soacifisd wsar. User may b2 

egitner a user name or a teletyps Nuaobar. Upoh conpletion 

of the conmand, teletype output gensrated DY ons of the 

users will also appear o0 the otner user’ s tolotype. in 

other words,; the LINK-TO command permits two Users to 

converse with each other or observe yhat the otler user 

is doing. - 

  

5.3.10 BREAK-LINKS 

The BREAK-LINKS command terminates any sommunication link 

set up by LINK-TO. 

543611 PASSWORD 

The PASSWORD command allows =2 wser to chaange Nis 

passvord. When called, the PASSWORD conmand elicits the 

message OLD PASSWURD IS at which time the user 1is 

expected L0 type. in his old password. This is done SO 

that no unauthorized person #ay changes a user’ s password. 

If the old password is accented, the systom elicits the 

message NEW PASSWURD IS at whicnh time the user is 

expected to type in a new vassword consisting of any 

sequence of characters terminated by carriage returne. Lf 

only carriage return is tvpeds no passvord will be 

ND-60,039.01 
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The Utility Cousand Laniuade 

required whon logging onto tho ayYSLat . 

5.3.12 CLEAR-PASSWURD Uyser-naie 

The CLEAR-PASSWURD coamand is used 1o clear tho possuord 

for the gpecified user. Only user gy SToM may cxocuts Ll 

commnand. Thig command 18 usefwl in caszes whers A wser has 

forgotten hiis passuyord. 

Ur
 

5.3.13 WHO=-15-0N 

T™he WHO~-15~0N cotnand lists on the talzsiysn aghioh uwsers 

are currently logged on and oD whicn (oletyps o Usey is 

running. 

5.3.14 INIT-ACCOUNTING 

oot mey only 

o 
initializes the accounting system. Tnd 

"be executed DYy user SYSTEM. 

5.3.15 LIST-ACCUUNTS title~string 

Lists on the line printer the current 

accounting file. The title-string azy e | 

cnaracters and iz output at the top of the asocount iist. 

of lhe 

saguence of 

    

  

5.3.16 PAUSE 

The PAUSE command elicits the messaye passyoRD 15 . ror 

all practical purposes the telestype is noy fiongidersd ny 

the gystem to be dead until the passuword of the currently 

logged on use is typed ine. The PAUSLE sommand may 

therefore be used to lock d teletype  for @ period of 

time. 

‘ 

5.3,17 CREATE-USER user-naae 

The CREATE—USER command s wnich way only o8 ayaoonted by 

user SYSTEM; enters a new usgar namae into the system user 

directory. The new user is allocated &ad enpty file 

‘directory and'a null password. 

ND-50 03901 
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The Utility Cominand Laniunys 

. 3.10 PDELETE -USER usar-name Ui 

helates the svecificd user alonyg with all  of his mass 

storade Filas. This comsand may only be executed by user 
NP OOy G 

Sf,‘) Atle 

5.3.19 LIST~USHs 

Lists tne nases of thosze users who are authorized to use 

the NORD Timesharing systen. 

5.3.20 TIME-USED 

Lists the anount of compute time and console time that 

tine user nas uged sinces he logged one. 

5.3.21 RESFUNSE-TIHME 

Ligsts th2 avcerage reasponse time for the whole systen fronm 

the time trnat it was starteds. 

5.3.22 DISK-5PACE 

Lists ths amoynt of file space wuwhich is left in the 

5.3.23 MODE input file, output file 

The MODE coamand inplements a form of Dbatch processing. 

Normally, oomuand input and output is froa and to the 

teletype. The MODE command allows the user to change the 

command invput and output files to any general files. For 

example, ona may taxke command input from the card reader 

and nhave command output 9o to the line printer. This 

eatyre is wseful when one wvants to perform @ large 

nuaher of opredefined operations such as assembling a 

large prograaming system. 

ND=-60.039 .01 
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Ly 
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nd . The user 

UMP command. Followilnd 

standard 

   

QED is & program foo o odif 

extengive facilities SO 

changing lines of  L2X%, 

powzrful symnolic Sorrahi 

  

whicn 

string of characters 10 

gtring. Text 

onto any file. 
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SUDsYSLIUS 

Cisow owtility  progran which qives a 

ion  of ony or ail com 15 guailable to the 

Do.TEs oy se . To oget o dascription of the OPEN-FILE 

C oMl aos need only type  DESCRIBE  UPEN. If 

   

    

nEaoRlaE s ocailed without a2  parametsr it will 

deaseriboe ol ¢oumands. 

6.7 CGUPY 

CoPY iz a4 prosrawn o which iz wused to copy one 

sequantial il onto snocther seguantial fil=. The 

files  way e omass  storage  filles o or peripheral 

devicss. The rorsat of the CUOPY comuaand 1is 

CUPY =dzetination>» <sourcsa- 

PRINT-FILE i3 2 vorogram wihich is used Lo list 

symholic fii=s  on - ths line printer. The format of 

- ’ Lonocommand is 

  

PRINT-ILE <file name> L[, <t2b specification>] 

The optional tnn speciflication consists of a scries 

of colyan nuabars separated DY COmMI. 

6.9 KRYSSREF 

KRYSSREF is a program wvhich lists a gymbolic 

assemhly proyrai on the lins printer. Line numbers 

and page n=zadings are added 10 the listing. The 

program listing is followed py a4 c¢cross refsrence 

list over all dafined and referencad symbols. 

; 6.10 MAIL 

em which allows a NORD-TSS user {0 

any specified user or all users. 

- deliversed when the addressed user 

the Utility Command Processor. The 

= is also notifizd that he has mail 

ogs on or off NORD-TS5S. 

ND“OO ‘ U:j\j tUl 
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51 Suusysitels 

6011 CHESS 

CHESS 1s @ prograa which plays <c¢hess with the 

NORD~TSS users Standard chess notation is used to 

designate moves. 

5.12 BONDESJAKK 

BONDESJAKK is a prograf which playvs GD-MOKU (or "N 

in a row") with the NURD-TSS user. 

ND-60 03901 
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Monitor Call Systen 

7 THE MONITOR CALL SYSTEM 

“Up to now we have heen descrining services uh 

available through the Utility Command Procsnsor. 

ich are 

It is 

obvious that thers must 2lso be a wechanisu for accessing 

various services froin witnin a user Progyr . dtherwice, 

there would ¢ no way, for instance, to do input /output 

operations sincs the 10T instruction is illagal for user 

prograns. The monitor call instruction, MCALL=161U 

thnerefore been defined as the umediun tnrongi Wnhi 
. 

user prograin may access seprvice routines in the no 

In general, arguments to monitor calls are put i 

central registers and  MCALL n is exeocutaed whe 

specifies which servics routine is wanted. Most 

calls skip when successful. In the following descr 

of monitor calls ye will assume that if no failure 

is specified then the monitor call veturns 

sKipping. 

Whenesver & monitor call preturns an error nessagde 

the user may execute MCALL 64 in order to dgel 

message written on the tsletype. 

n &)
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Monitor Call S5ysten 

Description of donitor Calls 

LEAVE Ex it from user prodral 

No argunisihtis 

Return control to the Utility Command 

INBT Input a byte 

T = file number 

Returin A 

A = Dbyte 

Failure Return A 

1t 9 {f pad file number 

3 if end of file detected 

= 4 if card reader error 

1t 

D
D
 
D
D
D
»
P
 

i 

= error number otnervise 

OUTBT Output a byte 

T = file number l 

A =_DYte 

Return 

Failuyre Return Ag 

"y 
if bad file,number 

if end of fgle detected 

D
>
 

P 
P
P
 

I 
it rror nuliber otherwise 

ND-60.039.01 

16 February 

5 if illegal device (device not 

= 6 if error in co-routine linkage (filsz 

= ]2 if end of device (timesout?) 

1473 

2 
3 

s if illegal device C(device not reservad) 

6 if error in co-routine linkage (file 

e 

Processofr 

reserved’ 

10 

110 

o PAGE 

o) 
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vionitor Call Systel 

4 

ECHOM Define echo mode 

A = 0 means always echo 

a = 1 wmeans echo cverything but control characters 

A = ¢ means special MAC echo stratedgy 

A = 3 means use specified ecno table pointed to DY X 

X = address of echo taple 1f A = 3 

Return 

The ecno table consists of an Y word bit tanpnle wvhere each 

individual bit spacifies wiether or not a corresponding 

cuaracter should he echoed. Bit 15 of word 0 corresponds 

to the ASCIL character with value 0 and bit g of word 7 

correspnonds - to the ASCII character with value 177. A ons 

pit specifies that the corresponding character should not 

be ecnoed whils a Zero pit specifies that it should be 

eC)‘\Oede 

BREV Define hbreak mode 

A = 0 msans always break 

A = 1 means break only on control characters 

A = 2 means special MAC brcak strategy 

A = 3 means use specified break table pointed to by X 

X = address of break table if A = 3 

Return 

The break table has the same format as the echo table in 

MCALL 3 except that a one bit specifies that the 

corresponding character snould be 3 preak character while 

2 zero Dbit specifies that it should not be 2 break 

character. A breaxk character is a character wnich causes 

the use programn to Dbe swyapped 1in and gtarted up. 

Noraally, break characters are tnhnose characters which 

will cause the user program to supply some output. 

RDISK Read page from scratch file 

¥ = core address of page 

T page number on file I 

Re tunrn 

Failure Return A 

A = error nuyaber 

ND~60.039a01 

  

  
 



NORD Timeanaring s5ysten 16 Fenhrvary 1973 PAGE 24 

Monittor Call System 

WDISK Write pays on saorstehl file 

X = ¢core addre 

T = page nuaber on fils 

55 0F page 

Return 

Failuyre Return A 

A = error nuyabsry 

Eacih  user nas cuailanle to him a scraten filee This file 

naed not be opened with the UPEN-FILE command. The user 

maninsulates the scratch file wvia the RDISK and WDISK 

monitor calls. A nwugs congists of 256 wvords. Pages are 

addressed conssoutivaely  on thea file by pags nyumbers 

ranging from zero and up overs 

  

RPAGE Read pages from random file 

T = file nuwber 

X = core address 0of page 

A page huwper on file i 

Return 

Failyre Return A 

A = erroyr nuaber 

WPAGE Write page onto random file 

T = file nudher 

i core address ol page 

page NMhuaher on file 

=X 

il 

Return 

Failure Return A 

A = grror nunber 

WD-60.039 .01 
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Monitor Call Systsn : 

Ut
 

The RPAGE and WlPagy monitor calls fanction exactly like 

RDISK and WDI3# =xcepl +that one must specify which fils 

0 operats On. 

11 RCTIM Rzad compute tims clock 

No argufents 

Return AD 

AD = eglapsed comoyte ting 

The AD registsar, wpon return  from the nonitor call, 

containsg a2 douple precision inteder which represents the 

compute time as a wultinle of 20 us. 

12 EDIT Edit @ lins (QED line edit function? 

X = gtring descriptor of old line 

T string descriptor of new line i 

Return 

Failure Return if tesrminated with &L 

The EDIT monitor call way bz used to read in a line of 

text froa the tzletypse Wnile the user types in nis text 

he may correct mistakes using any of a variety of control 

characters. These control characters are described ip 

Appendix A. The EDIT fuaction also permits the user to 

copy selected text from an old line. For a description of 

string descriptors refer to monitor call 15 (SETUPRPY. 

13 CIBUF Clear input buffer 

T = file nuiber 

Return 

Failure Return A 

A = epror nuaber 

i 
¥ 

ND~60 039 .01 

 



NORD Tiwesnaring Sy 

Monitor Call Systen 

14 

Y 5L e io February 1973 PAGE 26 

A ‘ 

Deletes the contents of the  iuput ouffsr  for tne 

specified device. 

COBUF Clzar output buffar 

T = file nyuber 

Return 

Failure Return A 

A = @erpror nuaber 

Deletes the contents of the output buffer for the 

specified device. If tiaeg wuser specifies o disk file for 

eitner CIBUF or CUBUN, then the disk rile is close as 

with the CLOSE wonitor call. 

  

SETUP Generate & string cescriptor 

X = address of string descripior (5 yord obdect) 

T location of string 

AD = pmaxinun sizz of string it bytas 

i 

eturn 

A string descriptor consists of a b word object 

containing four c¢haractesr pointerst beginning pointer, 

end pointer, reader pointer and writer pointer. The 

contents of a striny is defined to be the characters 

betueen the reader pointer and writsr pointer. The reaader 

pointer may not be greater than the writer pointer and 

both the reader and writer pointers myst Dbe within the 

area bracketed Dby the Dbeginning and end pointers. Ths 

SETUP monitor call gencrates a siring descriptor whiceh 

describes a string of maximum sizs AD znd beginning at T. 

The reader and writer pointers are initially set to point 

to the bpeginning of the string. All monitor calls which 

manipulate strings, except foy tne MSG wonitor call, . use 

string descriptors of this foru. 

WD-60.039 01 
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PAGE 

Monitor call System 

16 GCl1 Read a byte from a string 

X'= address of string descriptor 

Return A 

A = byte 

Failure peturn if gtring 13 empty 

Gct ig used 1O read a byte from the front of @ gtring. 

27 

Tne readsr pointer is incremented 
after tne pyte 18 reade 

17 GCD Read a byte from the end of @a string 

x = address of string descriptor 

Return A 

Failure Return if string is empty 

gep is used 10O read the last. byte of a string. The writel 

pointer is decrenentead 
after the pyte is read. 

20 WCl : Write byte onto end Of gtring 

X = address of string descriptor 

A = byte 
' 

Return 

Failure Return if no more room in string 

WGl 15 ysed toO yrite a byte onto the end of 2 string. The 

wyriter pointer is inoremented 
after tne pyte 18 wyritten. 

21 WCD yrite byte onto the front of @ gtring 

K = address of string descriptor 

A = Dbyte 

Return 

Failure Return if 1O more room in string 

ND-60.039.01 
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Monitor Call Systen 

ae 

23 

.
o
 £
 

WCD is wsed +to write a Dbyte onto the heginning of a 

string. The rezdap pointer is decremented after tthe hyte 

is written. 

GC - LOOK AT NEXT BYTLE IN STRING 

X = address of string descriptor 

Return A 

A = byte 

GG is used when one wisnes to uerely looik at the next 

pyte of a string. The string is in no w3y affected by 

this monitor call. 

LEN Read length of string 

X = address of string descripior 

Return AD 

AD = lengtn of string 

LEN is wused to find out nhow many odbytes sre in a string. 

The nunbser of bytes is returnsd in ths AbD redister as a 

double precision integer. 

SETR Set reader pointer of string 

X = address of string descriptor 

AD = byte displacement 

Return 

SETR 1is used to move the reader pointer of a string. The 

parameter in AD may not be less tnan zero nor gresater 

than the writer pointer. SETR is used mosi often to reset 

the reader pointer to the beginning of a string after one 

nas read the whole string. 

ND=6U 139001 
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Morni tor Oall o Systoi 

29 

277 

30 

ST 5et writer pointer of string 

W= aadress of string descepriptor 

A = pyte displacement 

I wrn 

is uzed to move the writsr pointer of a string. The 

: ister in AD wmay not be legs than zero nor less than 

tiye reader pointer. SETY is ysed most oftan after SETUP 

1o set the writer pointer to the end of @ string. 

    

not wsed 

STEGL coapare contants of two strings 

w = address of string descriptor of first string 

T = address of string descriptor of second string 

peturn 1 both strings nave the same content 

Failure Return if the strings are not the sane 

STARR Get element of string array 

X = address of string degcriptor S 

T = pointer to string array 

A = index in string arraly (indexed fronm one) 

Roturi 

Faoilure Return if;indsex out of range 

A s tring array C&hsigts of an array where the first vord 

indicates the wpmper of elements in the array. The 

regaining vords of the string array consist of vpointers 

to strings, one {for each entry. The strings consist of @ 

sequence of chargcters terminated with the character . 

STARR sets up .the string descriptor pointed to by X to 

point to tne string specified by tne array index in A 
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Moot tor Call Syasted 

GCED Read command from string 
31 

X = string descriptor of command string 

" = giring descriptor of string to recsive command 

rRetuyrh 

Failurs Resturn if no compand in string 

GOMD is uwsed to read a command fromn the string gspecified 

ny XK. A comamand ig dsfined as any sequence of characters 

terhinated by space, couma or end of gtring. l.ecading 

Blanks 4are skKipped. The connand is copied into the string 

epecified hy T. Both strings are updated appropriately. 

pISG pPrint a hessagye 

X = pointsr 1O peginning of string 

Return . 

MG prints on the teletype the siring pointed to by =A. $ 

is interpreted as carriage return line fecd and \ is 

interprated as the end of the strind. 

piv Inteqger divide 

A = diyidand 

T = divisor 

Return AsD 

A = resylt 

D = renainder 

DIV implemnents integer divide which does not exist as a 

machine instruction on the NORD-1. A i8 divided by T with 

the result beind placed in A and the remainder in D. 

NORM pouble precision normalize 

AD = double precision integer 

Return TAD 

TAD = floating point nuaber corresponding to AD 

ND~60.039 .01 
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Monitor Call Systed 

(O8
] 

o
 

37 

40 

NORM converis i doubie precision integer into a standard 

floating point formzai. 

10UT Outout intogar on teletype 

o 1 s I
 

-
 

(D
 

D
 T
 ol
 3 

Returh 

10UT prints the int3gsy A on the teletype using the radix 

gpecified 1In 

CING songert mianer o string 

A = intesger 

T = radix 

¥ = wddress of string descrinptor 

Retuin 

CNS performs the saus function as 10UT except that the 

integor is written into the string specified by X. 

CSiN - Copvert string to numnber 

X = address of string descyiptor 

T = radiX 

Return A 

A = integer read frou string 

Failure Return if no integer found 

csnN converts pumeric characters found on the front of 

ctring X Lo an inteder wsing the radix gspecified in T. 

TRIH pelete lesding spaces in string 

T = addresss of string degcriptor 

Return 

ND-G0. 039 .01   
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Monitor call Systei 

TRIM deletes all 

py T 

41 BCOPY Copy block of woras 

sading spaces in the o [y e 

PaGR 32 

] soeccifl d 

¥ = gource address 

T = destination 
addyress 

A = number of words 

Return 

BCOPY i8S used to move a hlock of words Fiow 

core to g 0ue other aretke The nupber of ward 

is. specified by A. The plook of A words =i 

moved to the area of core gpecificd oY T 

L2 OPENF Open a file 

string descriptor 
of file name or 0 

K = 

T = 0 for write Sequential 

T = 1 for read Sequsntial 

T = 2 for read/urite 
randon 

T = 3 for read randod 

A = pointer 10O default rile type 

Return A 

A = file numbper 

Frailure Re turn A 

A = error nymber 

  

OPENF is used to open an existing file oy 10O create and 

er 

open & newv file. Lf the File is @ new £1i1as 

name must be snclosed DY gouble guotes " 

in T gpecifies in which way the user uants 

file. The file nunber returned in A is taz 

supplied 1O iNgT, OUTBT and other aond 

communioatin
q‘with the file. 1r % = 0 unsn 

call is executed tnein NORD-TSS expzcts 

the file nams on the teletype terninatal 

Y‘Gtu\"n 
. 

the file name 

U
 

  
NowU;039.0

1   

Line gdit commandsg may pe callad wl 

. the file 

g5 the 

to D2 
- 

O 2113 when 

monitor 

to type 

carriage 
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43 

44 

45 

  

CLUSE Glosge o rile or a1l files 

T = fila flnmber or -1 for all files 

Re turt 

Failure Return A 

A =.error nunuEner 

CLOSE is ysed 10O slose a file wyhich has been opened with 

fhe OPEWF monitor call. The argunent in T specifies which 
; 

file Lo 1088w i -1 is sypplisd 85 tne argunent, then 

z ileg ara closed except for tne user’ s 

call curyvantly oped fi 

s tandard scratoh file. CLUSE may ne used in place of 

CIiBUF and CuBdr or yice versas 

GOLIN Copy Utility comuand line to user 

W= addrzes of s4ping descriptor 

Retutri 

GeLIan i3 used to get @& nold of the paramneter strind 

rollowing 2 ytility comnand to start up 4 User subsystei. 

For exaaple, 11 tne user program,PROG ig called DY: 

epndG ans BBB CCC 

then tie projgraid PROG may call GCeLIN and have returned 

tne 3 hring ann B3BB CCGC. 

DBRK Defina hreakpoint routine 

) e s . ) 
¢ = address of register hlock 

¥ = addrzss of prgakpoint routins 

& 
Sr
ie
a 

Returi 

Failure Returi if?bad aragunents 

Thisg and the follouwing  two monitor calls implement 2 

breaxonoint furnction vhiecn is used py MAC toO allow the 

user to define locations in nhis programn wiere he wants 

execution to be interrupted in order that he may examine 

registers and cofib locationse. 

ND“OU vUS'}’ oUl 
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46 

49 

The DSRK monitor call is used to definsz  where WORD--TSS 

shoyld save (he usar progran regis loek z2nd to wyhich 

~ control saonld b2 transfarred when  th 

  

location in Al 
e 

user progran  raacihss 4 broan 2 

address of tha routinz iin MAac . g 5 e 

regicter block should o sauvad. A 1G0T 1 0 s 

of a nine word block ~entaining whe followying registers: 

P, A s T, A, Dy Loy STH, B and WP 

GBRK Breakpoint instrustion 

No argunsentis 

yhen thils wonitor call is encountearsd lnoa usor Progr ais 

2 the user’ s czntral reglsters ore copincd into the register 

block defined by biIRK and control is transferred 1O thsa 

routine whicn is also defincd oy DBRi 

SHRK Restart usazr progran 

T = address of register plock 

Failure Return if ovad argunsnt 

restarts the 

register block 

5 are loaded 

e the user is 

r program i 

gister of th 

After MAC nas processed a breaikpol 

yser progras with SEBRK. T &pe 

where the ussy progran’s centrul  registe 

froi. The MPR register is not loadad sine 

not allouved access 10 this registers. The us 

restarted at the address given by tie P r 

register DlocK, 
o 

w 

not used 

not used 

5 

GUNUM Convert user name 10 AUser nysber 

X = gtring descriptor of usaer nane 

Return A 

A = yser nuymber 

Failure Return if No sucn wgcr nane 

ND-6U .03 .01 
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Moni tor Call ' 

  

pUNJgY 1s used 1o st apming whioh o user number a gpneci fiec 

Wser naws corresnoindn 1O Tae aonitor call does 8 failure 

return if  the wEsr ARG i Nnot found in the user 

directorye. 

53 QUNAM Convort waor nuahs?y O user nams 

  

A= 

L = T 

Failure Return if oo Such uaer nuaber 

dine  the user  nale which 

goecifiasd in A The usar 

specified by KXo Lf NO usser 

then  the wmenitor call 

GUNAM is U ool 

corresnoniida Lo Loz US 

nagne tg apnanded U0 

corresponds to tac i 
- 

  

      
does a fallurs voiurbe 

{ 

¢ 
i 

54 PrISG Pyt maosesgs in pai 1 nox 
i 

A = uyser npumvar of & 
! 

  

X = core address of 

Return 

Failure Return if wailbox is full 

PS5 G i uysed <colasly by tne MAIL subsystem to send a 

message to 

2w 

a spaniiiaed ussr. 
  

55  IMALL Initialice aailbox 

No argumsnts g 

Return ! . 

TMalL is used By vtac MALL  subDsysten 40 initialize the 

ailpox. Only w=asr SYSTED aay execute thig monitor call.   ND-6GU 039 01



NURL Tinmesharing Systen 16 February 1970 PAGE 36 

Monitor Catl Hysten 

6l 

CidalL Get user’ s mail 

% = cors uddress of messadce buffer 

Heturi 

Guall  ig used solely by the MAIL subsystem to retrieve a 

yasr g wail. The mail is copied into the messade buffer 

specifisd by X. 

WHUSRH Wyniecnh user am 17 

Mo arguneits 

Ratyrn M 

o= ousar nwmberl 

JHUSR i5 wsed to determine what the user number is of the 

yser who calls thls monitor <call. The user number is 

returined in A 

AFLKP abbreviation lookup 

2
 i string descriptor of given string 

A = addregss of string array 

D = index in array wvhere search should start 

t 

Returh A 

index in string array of match 

I
 i1 

Failure Return A 

A = -1 if no match 

A = -2 if ambiguous 

ABLKP is wsed to frind the closest match betwesn the given 

ctring and the strings in the string array. The search is 

started at the string specified by the index in D. A 

points to a string array of the form described in the 

explanation for monitor call STARR. When @ match is 

found, the index of the matched string in  the string 

array is returned in A. An error indication results if 

there is no match or if the given string is anbiguous, 

i.e. if the given string is a subset of wmore than one of 

the strings in tne string array. For nore information on 

appreviation looxup refer to section 3, called gtility 

Command RnRecognition. ’ 

ND~6U 039 .01 
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tor Call Systeim ot 

not used 

SOUT CQutput a string 

X = gtring descriptor 

Returil 

SOUT is used to output onto the teletvpe a string. The 

string is specified by X. 

ERMS G Qutput error message 

A = error number 

Return 

ERMSG is used to generate an ervor messade corresponding 

to the error nuaber in A. This error numaber is returned 

by most of the monitor calls upon failure rsturn. 

QERMS Qutput error message and leave user progras 

A = eyYror number 

QERMS perforis the sams function as ERMSG except that it 

will return to the Utility Command Processor after 

printing the error nNessage. 

not used 

not wssd 

EXEC Run program in monitor mode 

SKip Return A 
2 
A 

i 

A = -1 if progran allowed to run in nonitor mode 

A = 0 otheruvlise 

ND-~6U.039.01 
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PAGE 3¢ 

pjonitor Call Systei 

7 I 

o 

EAEC i used Dy apocial 5y 5 el pPrograns to set the MPR 

register gyol that ey anay axecute any ingtructionse
 

GINATR Gat next track of rile 

file numdar 

{racna muaner 

-
 

S 
-
 

"
 

o
 

Return N 

A = next track numnber oy ~L i1f no more 

Failure Return A 

A-= error numoer 

GNXTR i3 used to £ind out wherae the next allocated track 

in a file ig. A gpseifies 2+ yhich track ons should start 

searching foyr the ne st tyracke If there are no mores 

~m 

tLyrackKs: then -1 ig raturned in A« A track consists of 

oyag words or DRYSD . TracK addresses range from Zero 

and up overe 

O ey
 

, «
 < 

DLTRX pDelete tyrack 

» file number 

tracis nuaber 

numbey of traciks tO pe delsted 

il 

A 
X H

o
u
 

Retutrh 

Failure Raturn A, T 

il A 

T 

error NURMDEDN 

last track deleted OV -1 if none 

DLTREK 13 used to gelets 2 specified track of @ file. The 

area fraed on the disk nay now be usced DY other riles. 

The tracs address 1s specified in A4 and the nunber of 

tracks to be deleted 15 gpecified in Xe 

i 

ND-6U .03 L0      
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Anpendix A 

&A 

&C 

&D 

&H 

&L 

&M 

&UG 

&PC 

&Q 

&R 

&S 

&T 

&VG 

&\ 

APPENDIX A --~ Lines Bdit Conmands 

Racrgpace one character (typss USARROY) . 

Copy one character frow old lina. 

Copy rest of old line and terminats adits 

Change inssart/replacs hods (types < op =), 

Copy rest of old lins (uwitnout tvpingy =2nd terminatsa 

edit. 

Copy rest of old line without tevrninating edit. 

Terminate edit. 

Termina{e edit (carriade returni. 

Cony oldrline up to but not including churacter G 

Skip characters in old lineg up to but not including 

character ¢ (4 is typed for each charaster sxippad). 

BacKspace to the peginning of thz new and old lines 

(types LEFTARROW CRY. 

Retype fast. 

SKip 6ne character in old line - Ctypes 40 

Retype alignezad. 

Take chdaracter ¢ literally. 

BacKkspace one “wvord” (typzs \J. 

SKip cflaracters in old line up to and including the 

charactef G (A i3 typed for eacn ciharacter sKippedd. 
3 

Append rest of old line to new line and edit the 

resulte. 

D«‘I‘)'(’)U . 03‘/‘ o i) J  
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Appendix 3 

The following is the procedurs for generating a NURD-TS 

5 e installation. The necsssary tapes ar as follows: 

1 MINIT (one of PD=-s42 843,540 ,545,9069,910) 

2. TS5 2.5 Binary Tapnes (special {for each installation 

3 Sybsystemn Taps | (PD-Y43) 

4, Subsystan Tape 2 (PDh-v4ad4d or PD-945) 

If one only reaguires to ypdate tns operating sysisa code, 

only the TSS 2.5 Binary Tspas neeg Da loa ei Cywith 

MASTER~CLEAR and LUAD) . 

b Load the appropriste MINIT tape (i.e. correct disk 

type, device number,; etc.) and use it to initialize 

the disk. 

  

2. Load the TSS 2.5 Binary Tanz using the MASTER-CLEAR 

and LOAD pushbuttons. The switch register shouwld be 

set to 131313 while the tane i3 being loaded. {This 

will cause user SYSTEM to be automatically oreated 

when the systel is started for the fivrst tiao.) 

3 Wwhen the systel starts up,; press MEHORY-PROTECT  and 

log on as follows: 

NURD TSS 2.5 1S UP 

@ENTER SYSTEM 

PROJECT NUMBER P-753 
@ 

4. Type in the following. (User typed text is 

underlinedy. 

@INIT-ACCOUNT 
eALLOCATE _“SYSTEM: DA 

@DLEL&L:ULANLLCMRSMS       

@OPEN_"SCRATCHLIDATAZ 5 UL 

FILE NUMBER = LU0 

@OPEN_"SCRATCH2iDATA UK 
FILE NUMBER = 101 

eCLUSE =L 

continue for each teletype in the gysten: 

! QOPEN_"SCRATCHLZ2: 
= 1 FILE NUfldd 

eCLOSE. =L 

i\”) (.)Utfl\jte i  
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Aopendix B2 

  

R, 
Crin 0 L bl 

tyopzout fros gutomatic loading of subsystems 

ot Subsyaten Tapes 2 o1n tape reader 

  

tyoaoaut From zutomatic loading of subsystens 

  

5. 5 1s new completaely loaded and is ready for 

ns firgst thing which shiouwld be done is to 

eraaie agthoriszed ussrs. 

MD-60.039.01  
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Capbreyiation of commands. 

ABLKP « ¢ ¢ & ¢ o o & & o 

QCCESESe ¢ ¢ v ¢ v & x e ¥ 

access mode « o« . 

Access to NURD-TSS. o o« o« 

access Word ¢ ¢ o e e e s 

ALLOCATE. « ¢ o o« o + o o 

45SCMDIErSe v o & 6 s s e 

authorized user + « o « 

BASIC o ¢ o « 3 o o o & s 

Datch processing.s « « « 

BCOPY o o o o s o o & s s 

DLOCK COPY s o s & « & « 

BUNDESJAKK . ¢ « o« o o o 

break Mode. « ¢ ¢ « v e 
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preakpoints o« « o« o s e 

BREF« o o & ¢ o o s & o 

CARD~READER « « 

cantral registars « « o 
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CLUOSE=FILE. « » o« o o v 

CNS o o & o o o o ¢ » & o 

COBUF o o ¢ o« v o s & s 

collection of parameters. 

comnmands. o ¢ 

compare strings « « ¢ ¢ 

COompilers « « o« o v e v e 

compute time. « « o ¢ o 

congole tifCe o« o o o o & 
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cross reference « « ¢ o 
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’ 
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debugging 

default acces S 

SYs{ell. 

pode 

DEFINE-FILE~ACCESS . 

DEFINE-ULIB~ACCESS 

DELETE access 

DELETE~FILE . 
DELETE-FRIEND 
DELETE-MEMORY 
DELETE~USER . 

DESCRIBE. + 
Description of the 

degign criteria 

disk space. -« 

DISK~-SPACE. . 

DIV « « o « o 

DLTRK « « + o 

DUMP« o+ ¢ «+ e 

gcho mode « -« 

ECHOM ¢« « « 

EDITe o s o » 

edit commands 

editing «+ « 

geditors « « o 

ERMSG . e & 

error message 

egcape Key. 

EXAMINE « o« 

EXECe o o o 

FAST-PUNCH. 

file 

file 

file 

file 

file 

file 

name ¢ o 

Namese e 

numper 

SPACEL .+ 

systed . 

File Systen . 

Files and Fil 

FLDRs o o o o« 

FORTRAN 1V. 

Friend. + o+ 

FTNGe o o o o 

GBREK. « o o o 

GCoe o o o » o 
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GNXTR « o o 

GU-MUKU +« v 

GUTO~USER « =« 

GUNAM o o o 

GUNUM « v o ¢ 

HELP:« » ¢ ¢ = 

herald character 

1/0 systeme o 

IMALL « o « 

INBTe ¢ ¢ o 

INIT-ACCOUNTING 

input a8 bytee 

input buffer:. 

ingtruction set 

< 

* 

integer divide. 

interactive 

Introduction. 

10T 
I10UTe o o o ¢ 

KRYSSREF » 3 - 

LEAVE « « ¢ ¢ 

LEN ¢ « « o 

line edit . » 

line 

line edit 
LINE~-PRINTER. 

LINK~TO « + o 

LIST-ACCOUNTS 

LIST-FILE « 

LIST-FRIENDS. 

LIST-0OBJECTS 

LIST-USERS. . 

LOAD. « o « 

LOAD-BINARY . 

loaders + « 

logging on. . 

LOGOUT . « o 

1\4AC . . . . . 

LVEAI L . . . . . 

. 

. 

. 

. 

. 

. 

* 

MAIL subsystem. 

mailbhox « + 

MAKE-REENTRANT . 

Manipulating virtual lemnory 

. 

debug 

. 

instructions. 

° 

. 

. 

. 

* 

. 

edit comaands. 

function. 

® 

* a 
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MCALL . 

MEMOIrYe ¢ ¢ o ¢ o o ¢ @ 

MEMORY e ¢ & o ¢ o o ¢ o 

NESSAYGE « « ¢ o o o o » 

MODE« ¢ o e 

Monitor Calle « « o « 

Monitor Call Systen « 

Monitor Callsg « « +« « 

monitor mode,s « « ¢« o 

MSG ¢ o o o & o o o o s 

-« ° - . . . ° - 

N in @ roWe o o « o o 

new filee ¢ o o« o o o 

NORMe o o ¢ « o o« o o o 

NOornalize o o « o « o 

novice programi Q loy
 

=3
 

N . * 

open #iTdde o o o ¢ o 

OPEN=-FILE « ¢« « ¢ « o o 

OPENF o ¢ o ¢ ¢ ¢ ¢ o o 

OQUTBET ¢ ¢ o ¢ & & & & » 

output 2 DYLE « o o« e e 

output DUFFfeEer « o « o 

O UIer . . . . . . . . . 

page nuwiber .« « ¢« o« . 

paraneter siring. « « o 

password. « ¢« s 0 e e 

PASSYWORD. o v ¢ o o« 

PAUSE + ¢ o« ¢ « o o « & 

perivheral dzvice « « . 

peripheral devicese « 

PLACE-BINARY « ¢ ¢ « o« 

PMSGe o ¢ o« o s o o o« o 

PRINT-FILE« o « o + « 

PROJECT NUMBER. « « « 

Publice ¢ « o o s o o« @ 

QED . . . . ° . . e . . 

QAERMS ¢ s ¢« o v e o e e 

random file + « « o « 

ROTIM o o o o o v o o o 
RDISK « + o & « s ¢ s 

READ 8CCESS « o & & o o 

read DYLE ¢ o o o v e o« 

real core . o 

real -time CclocK « + + 

RECOVER o« ¢ o o o o+ 

RELEASE o ¢ ¢ ¢« o s o s 
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