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l . INTRODUCT ION

The program CORRSIM i s a mu l t i - f unc t ion software packag e f o r devel op­

ment and testing o f user-de f ined c orrelat o r programs. CORRS IM a lsa

includes s oftware -drivers f o r p r ogram- l oading o f cor r e l a tor and

d i rect-rnemory-access (m'IA) handl ing of data f r om the externa1 cor r e­

latar SQurce .

CORRS IM o f f e r s a sys tematic way of real -time c or relator progrillnming ,

and the additional opt ions f or i nt e r active comrnunicati on with the

correlator , creates an e f f ec t i ve system f or ex t e r na l hardware testing

and contra l .

The EISCAT digita l correlator is a multi -pr ocessor systern , and f or

real -time c ontra l and i n t e r f a c ing o f s eparate interna l functions ,

the programming is based o n micro-instruction definitions in absolute

f orm (oc t a l coded) . I t is ass~ed that the user is familiar with the

basic instruction-set o f the correlator before working with the

CORRS H1. This information c an be f ound i n the report : " I ns t r uc t i on

l1anual for the EISCAT Digital Correlator " . This present r eport gives an

i ntr oduc t i o n t o t he us e o f CORRSIM . For f urther program detai ls ,

the _r e po r t : "Pr og r am. CORRSU1: Program Documentation" is available .
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2 . PROGRM1 STRUCTURE

The program is modular constructed and split i n t o b l ocks o f program­

r outines c orrespo nd ing t o separa te prog ram f u nc t ions . The p r og r am

separatio n is ske tched in Figure l . The b l ock termed MAIN includes

t he functi on-selecti on pr ogram. SIt1UL and the subroutine EDITO~ wh i c h

handles the c orre l a t or program setup a nd modif icat i o ns . The program

blocks SYMTAB , PROTEST , ARITEST and CORRIO are c o nstructed with

s ubroutines f or :

- decoding o f user-def i ned micro-instruc t i ons ,

- rea l - time simu l a tion o f c orre lator pro gram e xecut i on ,

- s imul at i on o f correl ator ari thrne tic f or fix ed p r og rams ,

- i n teractive c ommuni cat ion wi th c orrelator h a r dwa r e.

The sys tem inc l udes a set o f d ata - fil e s s toring programs , data from

simula tio n a nd O~1A-transfer from c o rrelator . The CORRS lt1 fi les

PROG I - PROG 9 (read access o n l y ) rea l izes a l i b r a r y o f fixed programs

wh i c h wi l l be identica l t o the fixed programs in the correlato r . The

CORRSI M f i l es STATUS a nd D~1ADUMP are l o a ded fr om the RT-program

DMAREAD, aut omat ica l ly s tar ted by OttA-end in t e r r up t . These f i les

have access : rea d/wr i te . The CORRS H 1 f ile s X-DATA and Y-DATA s t ores

t he tes t - data v alues , wh i c h are a lso f i xed in the correlator . These

data are the basis f or the s imu lati on o f c orrelat or arithmet ic . User

access is read . The u s er-defined file PROGO can be used a s " s c r a t c h­

f i l e " s t oring program/dat a defined b y user. This f i le together with

the simulation data-file DATA wil l a u t oma tically be created in user­

f i le d i r e c t o r y i f t hey are referenced wi thout being c r e a t e d. The

user must b y himself be sure tha t s pa c e i s a v a i l a bl e in u s e r-d i r e c t o r y

Typica l s i ze f o r DATA i s El pages a nd for PROGO 2 pages . Af t er CORRSIU

i s sta r ted a program COHMON area i s creat e d stori ng an " i ma g e " of the

cor relat or data - f i e l d (programmable data-reg i s ters) and program-field

(p r o gram-memory) , t og e t h e r wi t h t h e t est- d ata sequenc e . This COrll~N

a r e a i s accessed by a l l program b l ocks .

The main o pe r a t iona l mode when run n i ng the CORRSLMis b y int erac tive

commu n i cati o n with the prog ram , a nd it i s r ecommended t o u se a d i splay

terminal . Print- c ommonds are inc lude d in CORRSI M f or program a nd

simulation documenta tion .



FILES FOR
FIXill
P~AAMS

I X-DATA I FILES FOR
Y-DATA TEST-DATA

Sl::QUENCE

PRCGl
PRCG2

PRCG3

PRCG4

- PRCGS

P~6

P~7

P~8

P~9

}

"INAGB " OF CORRELATOR
REGISI'ERS AND PRCGRA!'I­
MEt>ORY

- - _R;W_ _ .j PRCGO I USER Fru

c:a-MJN AREA:

DATA-FIElD
PRCGRAM-FIElD
TEST-DATA
SEWENCE

----

r ­
I

R;WI R R I~DATAFILE

MAIN

+
SIMIJL EDrroR

• •
.. •

CORRIO ARITFST ProrEST SYMI'AB

CORRlD ARITEST PRaSlM SYMl'AB

CMARED I PR(X;C PRCGD

I:MAREAD I ; APEl)
I

t
- - - -, ,....---- APM)

JR ARITD

~-8-
CORRELA'IOR a-lA- I DMA-DlJl1P I
HARDWARE FILES STA'IUS

•'w
AMAC~ L

NPill : RT-PROGI~-.. I
- - _ ·u DlJLE - +J a-lA- RFAD I

C~ L I

,'--- - -,v I , v ~ '- v~--~/ ... ./ \.. /y v

P~RAM/DATA

LOADER AND
a-lA-DATA
HANDLING

SIMUlATIOO OF
CORREIJ\TOR
ARITHMEI'IC

REAL-TINE
SIMUlATION
OF PRCGRAM
EXEClJTION

P~RAN-DEVELOPMENT , DATA- AND FILE-STRUCIURE
Dl:XX)DING OF
MICRO--INSl'ROC'TIONS

_ _ _ _ _ __~ DATA-FLOW

------t.~ PRCGRAM SELEX.:!'IOO

Figure l . CORRSIM STRUCTURE

A



- 5 -

NOTE THAT ALL NUl~~ERIC INPUT/OUTPUT IN CORRSIM ARE OCTAL , THE ONLY

EXCEPTIONS ARE FILE-NutmERS 8 AND 9 REFERBNCING CORRSH1 PROGRA!'1­

FILES PROGS AND PROG9 .

3 . START OF CORRSUI

The program is sto red o n the user-fiIe (CORR) SUt and is started with

the SINTRAN-command:

RECOVER (CORR)Sm

o r simplified :

(CORR) SIl1.

The response from the program i s

**** PROGRAU (CORR) SUt IS ACTlVE ****

TriE SHtuLATOR CONSISTS OF 4 MAIN SUBROUTINES :

SUBROUTINE EDITOR FOR PROG~l SET-UP AND !-10DIFICATIQN .

SUB~OUTIN<: COK!lLO :'OR I j ,}-COMHUNICATION liITH 'f HE CO~RELATOR .

SU3~OtiTINE PROTEST FOR SIMULATION OF :?ROGRA11- EXECUTION .

SUBROUTINE ARITEST FOR SIMULATION OF FIXED CORRELATOR PROGRAN.S .

THE SI MULATOR I S TERMINATED BY TYPING FIN .

The program then asks f or funct i on-se lection :

GIVE COMHAND (EDITOR , f,0RRLO , ~ROTEST , ARITEST OR f IN) ;

: d e no t e s neccessary c ha r a c t e r i nput) .

Ge n e r a l command s ava i l able i n al l f unction-subrouti nes , wh e nev e r the

program asks f or a non-nummer ic i nput, are :

EX IT

FIN

( terrnination o f func tion-subroutine)

(termi nat ion of CORRSIM)
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Whe neve r a non- lega l c ommand i s typed on t he t e r minal, t he response

i s:

I LLEGAL COMMAND .

Al l nummer ic input / o u tpu t o f CQRRS IM i s a c t a l , and t he f o r ma t f or

input-values a re 6 ac tal d i gits , which requ ires that al l n ummeric

input wi th l ess t ha n 6 ac ta l digits shou ld be t erminated by ", " .

Wh e n t h e p r o g ram is s t arted wi t h RECOVER (CORR) SI M or (CORR) SIM ,

t he initial ph a s e i s reset t i ng a l l ma in interna l p r og r am parameters .

Th i s roeans tha t af t er a FIN- command ha s been genera ted , a l l ear l ier

set parame t e r s are l o s t . This problem can be a v o ide d by s t o p p i ng

t he CORRS IM with tis e r - b r eak and SINTRAN- c ommand s a r e avai lable. Th e

p r o g ram can b e r e s t arted fro m bre a k -poin t wi t h earlier defined

v a l ues wi th the SINTRAN-comrnand

CCNTINUE .

To g e t h e r with p r ogr am- g ene r a t e d e r r or- messa g es , the r un - t i me error

d i a g no s tics i n SINTRAN i s ac t i ve , ma i nly g i v i ng e r r o r -mes s ag es when

i np u t f o r mat spe ci f i c ations are not fulfilled.

ERROR- MESSAGES PORM CORRSI M IN THE START PHASE :

SAl1PLE-FI LE I S NOT SUCCES5FULLY OPENED: CORRSIM X-DATA OR Y-DATA

f i l e can not be o pe n e d .

Th e p r ogram i s t erminated.

ERROR I N READING FROM DATA- FILE

ILLEGAL c m 1HAND

s ystem e rro r i n readi ng

from X, Y- DATA files , t he

p r ogram is t erminated .

An i lle g al c ommand has beer

e ntered f r om t h e termi nal .

4 . DEVELOPMENT OF CORRELATOR PROGRAMS , USE OF FUNCTION EDITOR

When the EDITOR-command is given ,

o f all available edito r -commands .

a c ommand when

the e d itor s tarts with a listi ng

The e d ito r i s r eady f or accept i ng



- 7 -

C*

is typed o n the terminal .

The basic p r inciple for d evelopments o f c o rrelato r pro g r ams i s a

c reation o f an Il imag e " o f t he c o r re lat o r p r og ranuna bl e r eg i s t e r s and

prograrn-mernory . Th i s " i ma g e" is oc tal coded and i s split int a

t WQ par ts :

DATA-FIELD whe re a l l c orrelat or data- registers a r e l o c a t e d.

PROGRAM-F I ELD whe re t he c orr e l ato r p r ogr am-memo ry i s located .

The p r og r am-memo ry is s p l it int a 8 s e p a r a t e modu l e s (g i ven by har d­

wa r e construc t ion) t erme d RM10 , RAMI, "Of RN18 , Each rnodule has a

word-leng th 1 6 bits . One c o r relato r rnicro - instruc tion is 1 2 8 b its

and al locates o ne 16-bit word - loca t ion i n e ach module . Th e cor re lator

data-registers , r e gi s t e r - s t a c k s and memory -modules are i d enti f i e d

by a n oc t a l ADDRESS-pa r ame t e r , individua l register-s tack and memory­

mod ule l o c ation s are i d e n t i f i e d b y a n octal SUB- ADD RESS -parameter .

The data- a nd p rogram-field structures a r e given in Figure 2 to­

gethe r with o c t a l a ddre s s e s / s ubadd r e s s e s a nd val ue- r a ng e s. By the

p rogram s t ructu re g i v en , a micro- i nstr uc tion l oca t i on is ident if ied

b y t h e SUB-ADDRESS-parameter (same l o c a t i o n in a l l modu les) .

For further informat ion about micro-ins truction separation i nto

ma i n i nternal corre lator functions and a vailable instruction-set ,

s e e re f. [ 1 ] .

The data/program-field created in editor i s kept in co~~on

and a r e used b y al l other function programs in the CORRSIM . To­

gether wi t h the " i ma g e" in program-common is also stored a library

of f l a g-re gi s t ers i n d i c a t i n g wh i c h of the r e giste r /pro gra m-lo c a tions

a re de f i ned b y t he u s er .

The editor-cornmands are d i vided into s ub-groups a c c ording to different

fun c tio ns . These a re :
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SET-VALUE CO~U1ANDS : for loading and definition of locations

in data/program-field .

DELETE COHMANDS

LIST COMMANDS

PRINT COMMANDS

READ DATAFILE

WRITE DATAFILE

4 .1 . SET-VALUE COl1MANDS

reset-function.

for display output of defined values.

for line-printer output of defined values .

input from user-defined file or fixed

program setup from CORRSIM fiIes .

output of defined values to liser -fiIe .

There are t wo ways of entering data to the different registers/

prograrn-memory locations of the corre lator

Command SOP (set data - or program-field) :

In this mode the registers of the data-field can be defined , and

each memory-rnodu le RAM°, RAMl , .. .. is regarded as graups of registers,

each group contains 77 8 16-bit registers . Each register is addressed

by the sub-address parameter.

The CORRSIM response to the SOP-command is ;

GIVE ADDRESS , SUBADORESS , (TYPE O FOR END) :

and subaddress va l ues, the response wil l be

i s val id) :

s ubaddress) is then entered withThe register octa l address

nummeric field-termination

(and

with " , " . Af ter cheeking the address

(if address/subaddress

GIVE DATA :

The octal va lue can then be e ntered . Af ter checking the va lue,

CORRSIM is recyc ling asking for new address -input . The loading

sequence i s te rminated by e nte r i ng " O" , a nd the response i s :
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nn REGISTERS/MEMORY-LOCATIONS ARE DEF INED

'C

where nn is the actal number of register/memory-locations defined

in the data/program-field.

Nate that whenever subaddress is not required (the single registers

in the data-field) , it is not neccessary to type "O" . Whenever

subsequent locations in register-stacks or memory-modules should

be loaded wi t h t he same value , it is poss ible to lise the address-formc

aadress , lower subaddress , upper subaddress ,

which loads a l l refe renced subaddresses .

Command SPS :FUNCTION (set program-funct ion instructions separate) :

The FUNCTION has the fo llowing legal name s :

PRO prog ram i ns t r uc tion .

APB i n s truc tio n for buffer add ress p r oc e s s o r .

APM i nstru c t i o n for result-memo ry address processor .

ARI ins t r uc t i on for correlator arithmetic.

ACC i nstr uc tion for accumulators .

I / O i n s t r uc t i on for input/output bus handling .

OUT DMA o utput and d isplay i n s t r uc tion.

The different FUNCTION-names corespond t o t h e correlator main

interna l operat ions processed in parallel . Because t he different

i n s t r uc t i on s are mixed in the l28-bit instruction word , it

is recommended to u s e t he SPS -command fo r program constructian.

The p r ogram r e s pons e to t he command i s :

GIVE MEMORY-LOCATION, (TYPE 100 FOR END) ,

where the loca tion corresponds t o the s ubaddress -pa rame te r in t he

p r og r am- memory . If the location i s def i ned befo re , the p rogram

displays the acta l va l ues of t he d iffe ren t sub- ins t ruc tions o f t he

f unc tion , and then asks fo r :
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( ST RI NG OF SUB- INSTRUCT I ON PARA.."1ETERS )

where the parameters -names fol l ow the struc t ure g i ve n in the

i n s t r uc t i o n - ma n ua l , r'e f . ( l]. Af ter the actal values of tihe

parameters is entered (must be o n the same line) , parameter­

va lues are t ested a nd a display o f the new instruction wo.rd

fo llows with earlier defined instruction words at lower memory­

l o c a t i o n s (at most 1 5 words are displayed) . The loading sequence

is r epeated int!l t erminatio n a d d r e s s 100 is given. The SPS

loadi ng-sequence is te rminated with the n umb e r of present func ­

t ian instructions defined . The repeat lead ing format l owe r,

upper memory-location can be used when address is entered .

Nate that the SPS-command only affects the b its in the pr-ea en t;

instruction wo r d . If one memory- location is shared with

different function instructions, bits c orresponding t o o t her

functions are preserved . If these are not defined, the y wd Ll,

be set to zero.

4 .2 . DELETE COMMANDS

There are three command s f or d e leting defined v a lues in the data­

and program-field .

Command D: Delete al l defined parameters.

Command DO (delete from data-field) :

The r esponse from the progr am i s :

GIVE ADDR . , SUBADDR. , FOR DELETE FROM DATAF IELD (TYPE O FOR END )

Repetetive subaddress-field is al lowed .

Command DP (de lete from program- fie ld) :

uses the same structure as for command DO .
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Note that loading zero into a r e g i s t e r / me m. locat ion do not result

in deleti ng the address-refere nce f rom the tab le o f defi ned para­

meters . This table is used when parameters are transferred to the

correlator in the subprogram CORRLO .

4 .3 . LIST COMMANDS

The following commands are available

Command LD (l ist data-field) :

g ives display of all defined r e g i s t ers i n the d a t a- f i e l d .

Comma nd LP ( l ist p r o gra m-fie l d ) :

Th e p r og r am r espons e i s :

GrVE LOWER , UPPER, VALUE IN MEMORY FOR DISPLAY :

Wh e n o n l y o ne address -pararnete r is given , the memory-location i n

RAMO , RAM I , ..... is referenced , a nd all values a re displayed i f

one of t h e loca tion in the modu les a re defined , otherwise the

p rogram d isplays :

NO LOCATIONS IN PROGR&~-FIELD DEFINED

indicating that the referenced location is not defined . When l owe r ,

u p p e r values a re given , all def ined l o c a t i o n s within the address­

range are displayed . If no def i ned l o c a t i o n s are found i n the

address-range , the p rogram- response above i s d isplayed . Default

address va lues (0 ,0 ) g ives display of all defined locat ions in the

program-memo ry .

Command LPS : FUNCTION ( list pro gra m- fun c t i o n ins t ruct ions separate):

where the l e gal fu nction-names are given under SPS -command .

The address format is as fo r LP -command .
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Command LPD: FUNCT ION ( list p r o g r a m- func t i o n instructions decoded) :

The funct ion- names is referenced above , wi t h the difference t h a t

ARI and ACC function names , q Lve t he same decoding . The function

name I / O i s no t inc luded.

The LPD option gives decod ing of a functio n i n s t r u c t i o n and d isplay

in high-leve l " a s s e mb l y "- l a ng u a g e the internal hardware corre lator

function. Test o f lega l instruction word va lue is performed.

4 .4. PRI NT COMMANDS:

The re sponse t o a p r in t-c o mma nd is :

GIVE PROGRAM-IDENT IFICATION NAME (MAX . 80 CHA .) FOR PRINT :

and a t ext - s t ring can be e n tered fo r text-heading on the print .

Command POP (p r i nt data- and p rogram-fie ld) :

g i ves print of a l l

Command PPS (prin t

g ives print of a ll

Command PPD (pri nt

g i ves p r i n t of all

de f ined l o c ations in data/program-f ield .

p r o g r am- functio n i ns tructio n s separate L:

d e f i ned i nstruct ions for a l l functions .

program-function instr uct ions separatet :

d efi ned instruction s decoded for al l f1.lnctions .

Print on the line-pr i n t e r s tarts af ter e x it from editor.

4. 5 . CORRSIM FILE-HANDLI NG COMMANDS :

Command W or W O:

O d e note s file no . O, and c a n store de fined values in t he data ­

fie ld and , i f s pecified by t he user , l o c a t i o n area of the p rogr am­

memary . Af ter write -command has been entered , t he p r o g r am ask s f or :
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PILE IDENTIFICATION NAME :

where a text-string of max . 80 characters can be loaded as a

heading in the fi le . The file format will be for defined loca­

tions :

(TEXT-STRING)

(addr . ), (subaddr .) ,

(d a t a - v a l u e )

(addr. ) , (subaddr.) ,

(data-value)

(addr. ), (subaddr .) ,

(data-value)

O,

EOF

both parameters: 2 octal digits

parameter : 6 Qctal digits

Nate that a " O" is loaded at the end for indication of end . The

file O is user-defined and must have the followi ng name in the

file-directory :

PROGO: DATA .

I f the file is not created by the liser befare the W-command is issued,

t he f ile wil l be automatic created in the liser file-directory .

Command R (I) (l : value from O to 9) :

I denotes the file nurnber , and the data-format on f ile must have

the structure as given above . 1=0 denotes user-defined f ile

PROGO :DATA and must be created in user file-directory either by

CORRS1M W-command or ordinary SINTRAN -command before starting the

CORRSIM .

Af ter the R ( Il command is given , t h e program displays :

G1VE ENTRY-POINT IN CORRELATOR MEMORY :
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Defau!t va lue (O) corresponds to the fol lowing :

Al l data -values refe rencing program-memory will be l o a d e d i n t a

locations given by the subaddress-parameter .

Entry-point (positive or negative) different from zero wil l result

i n the fo l lowing loading to program-memory :

Al l data- valurs referencing p rogram-memory wi l l be loaded inta

l o c a t i o n s g iven by the subaddress -parameter plus the entry-point value

Prog ram-values refe rencing loca tion O on fi le will be loaded to

location O.

Nate the fo l lowing : Program-instructions with JUMP-ADDRESS va lue

e qua l to o ne o f t he l o c a tions which have been l o a d e d in t a a

modif ied a ddr e s s -loca t i on, wi l l alsa be modified wi t h the entry-point

va l ue .

By li s e of the entry-point parameter al l r e f e r e nc e d locations on

f ile d ifferent f rom zero wi l l e ffective ly be add ress-relative to user­

def ined entry- point v alue, a nd moving p rog ram-sections from a ne

memory area t o anothe r are possible .

Fi le numbers l t o 9 are defined by CORRS I M and wi l l store fixed

p r o g r ams (wr ite-access by liser i s i nhib ite d l.

4 .6 . ERROR-MESSAG ES :

ERROR-MESSAGES FROM EDITOR :

I LLEGAL COMMAND

AD DRESS-VALUE OUT OF BOUNDS

DATA-VALUE OUT OF BOUNDS

NOT SUCCESSFULLY OPENI NG OF L- P

Il legal command after C* .

Address -value referenc ing non­

existing register/mem . -locatian

e nte red .

Reg is te r with less than 1 6 bits

has b e e n e ntered with a too large

v a lue, o r a i l l e g al actal ins t r uc

ti on- value h a s b e en e n te red a f t er

SPS -comman d .

A pr i n t -command ha s been e n t e r ed

but l i ne- p r i n t e r can not be o pene
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DATA-F ILE NOT $UCCESSFULLY QPENED: A read o r wri t e command to f ile

has been e ntered but t he r e f e ren­

ced fi l e can no t be opened .

ERROR I N ADDRESS-VALUE FROM FILE An illegal addre s s-val u e is en te re

f rom t he f ile .

ERROR I N SUBADDRESS-VALUE FROM FI LE: Il l e ga l subaddress-value from f i l

ERROR I N READING FROM DATA-FILE

ERROR I N DATA-VALUE FROM FILE

ERROR IN WRI TING TO DATA-FILE

ERRQR- MESSAGES FROM SPD-COMMAND:

Error has been detected on t rans­

fer from f ile .

To l a r ge data-va lue from fi le .

Er ror ha s been detec ted on trans ­

fe r t o f ile .

*WARNING: START- ADDRESS OF PROGRAM

IS NOT DEF I NED* SAR- register i s no t defined .

xxxx ERROR : PROGRAM LOCATION O CAN

NOT BE USED AS START REFERENCE xxxx: SAR- reg ister i s def ined wi t h the

illegal value O.

xxxx ERRQR : THI S REG ISTER CAN NOT

BE REDEF INED xxxx

xxxx ERROR: REGISTER I S RE DEF I NED

I N IDLE STATUS xxxx

Register-reference can no t be

reloaded by p rogram .

Registers can no t be r eloade d by

program in location O.

xxxx ERROR : I LLEGAL STATEMENT xxxx: Ille ga l octal ins truc tion value.

xxxx ERROR : I NSTRUCTION NOT

PROPERLY DEFINED xxxx

xxxx ERROR: SYSTEM-CLOCK IS INHI­

BI TED I N IDLE STATUS xxxx

Mis sing de f i ned RAM- l oc a tion s in

i n s t ruc tion word.

Not allowed instruction f or

l oc a t i on o .

xxxx ERROR: DATA- READY I S GENERATED

TO THE COMP UTER IN I DLE STATUS xxxx: Outpu t t ransfer i s ge nera t e d in

O a nd i s an ille gal ins truc tion.
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xxxx ERROR : SYSTEM-CLOCK IS INHIB ITED

BUT DATA-READY IS NOT TRANSFERRED I l l e g a l matching of transfe r -

TO THE COMPUTER xxxx s ig na l s .

xxxx ERROR : OUTPUT-TRANSFER I S

IN IT IATED BUT TRANSFER-MODE IS NOT I l legal matching of 't r a n s f e r -

SE LEC TED x xxx signals .

5 . REAL-TI ME CORRELATOR PROGRAM S I MULATION , USE OF FUNCT ION PROTEST

Program d e ve l o pmen t with the EISCAT cor re lator requires "xe a L'-t.Lrne"

programming , caus ed by the necces s a ry in t er f a ci ng b e tween the di ffe r ­

e n t i n t ernal pro c e s s ors operated in para llel . The main contral unit

i n the corre lator i s the ha r dware fo r control ling the \l- p r ogr am

e xecution . A programming mode l of this system is ake t ched in Figure

3 . The program-instruction wor d read from the memory conta i.n s sub­

i ns t r u c t i ons wh i ch controls t h e genera t ion of the nex t program­

l o c a tio n to be read in the n e x t c lock-interval . This Loca t Lon is

g i v e n by the p rogram-counter (PC) . Conditional branching .in the p ro­

gram is r e al i zed by t h ree separate loop -counters (LC I , LC2 and LC3)

wh ich a re operated in paralle l wi t h con tro l f rom d ifferen-t s ubins­

truct ions of the p rog ram- i ns truction word . The Loop-ecountier s can be

l oaded f rom separate l o a d -re g i s t ers (LCRl , LCR2 and LCR3) l o c a t ed in

the data-field . Also a temporary storage-register , LCRlA , can b e

u s ed f o r sto ring va l ues f r om Le L. A four - level registe r -stack with

LIFO (last- in-f i rst-out) structure for stor i ng address -va lues (back­

l o o p - bra n c hing ). Th e n e xt PC-va lue c a n be taken from one of four

sources :

From t he PC- i ncrementer (rea l izes a continue s t.a t.emen t.L .
From t he r e gi s t e r- s t a c k (ret urn statementl .

F rom address in the instruct ion wo rd (go to or jump statment) •

From SAR-register (start reference for the program).

Co n d i t ionai branch ing o r break- po i nts of the program-counte r i s

dependent on the pre s ent instruc tion in the i ns t ruction req La t.e r'

and t he val ues of the l oop-c ounters . The ava i l a b le instruction- set

f or the p rog r a m c ontroi functi on c an b e f o u nd in ref . [ l] . All

l o cations in the p rogr am-memor y can b e used f o r p rogrammi:ng but two

l ocations a re used fo r special purp o s e s:



STARI'-ADDRESS RffiISTER

,.....
co

PC-

I PUSH/poP
I STACK
I
I

~:
I
I
I
I
I

READ

RffiIS'lliR-STACK
LI\ST- IN- FIRST-<:xJT

(LIFO)

MEM . LCCATION
FORWAD

WRITE

PC=
I Ipc+1

PC-SELEX:TION

,SELD:T

I
I

IJ::3

ADDRESS
FOR

i IDIREL'T JUMP

IJ::2

,
' LOAOI
' OECRE­
MEHT

WAD-RffiISTERS
FOR

LOJP-COUNTERS

,
,LOAO I
OECRE­

' ME Nr

CONTroL HARDl'lARE FOR
WAD/SELEX:TION OPERATIONS

PRJGRAl>1-INSTRUCTION RffiISTER

IJ::l

DATA FRCM
I I I I till1JRY
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Program- !ocation O:

This location is used for id le status (corre lator inactive) and

s hould be p rog rammed with a unconditionally CONTINUE-statment . I n

this location the PC-incrementer is inhibited so the correlator is

"id l e "- l o o pi ng i n location O. Wh e n a START-command is e nte red f rom

the radar-controller or the f unet ion program CORRLO of the CORRS I M,

t he PC-value a utomatically i s set from t he SAR-register a nd the

p rogram branches to the start-point of the program . Be sure that

t he SAR-registe r has a proper d e fi n i t i o n when the correlator is

started . I n pro g r a m l o c a t i o n O i t is not permitted to h a ve DMA­

outp u t t ran s f e r o r r eloading o f r e g i ste r s in the data-fie ld contro l lee

by p rog ram.

Progra m-lo c a t i o n 7 7 8 :

I n th is l o c ati o n t he PC- i ncrementer is also inh ib ited . This locat ion

i s to be used wi t h the rea l -t ime s i g n a l INTERRUPT PROGRAM , see r e f. [ l :

Note that t he p rogram con t r o l sys tem is a syncronous system opera ted

at the e nd of the c lock- inter va l . This means that when a ins t r u c tio n

word is l o a d e d in the ins t r . reg ister a t the end of one cycle ,

cor respondi ng act ion of t h e l oo p-c oun t er s are per formed at the end

of the next clock-cycle . The only reg i ste r n o t fo l lowing this con ­

c ept is the LCRlA whic h is o perated ( loaded) i n the mid-part of the

cycle .

The CORRS IM function PROTEST is a sof t ware s imulation of the program

e xecution f rom the user -def ined val ues in t he data- and pro g r am­

fi eld. The p rogram s imu lates c ycle-by- c yc le t he inte rna l operations

of t he program c o n tro l hardwa r e a n d gives as an ou tpu t a mappi ng

o f t h e p rog ram-coun ter together with present values of the l o o p­

counters and the register LCRl A for eve ry clock-cyc le of t he system.

To g ethe r wi t h t he p rogram- ma p , t e s t os a lso pe rformed o n a l l refe rencf

reg isters i n the d ata -field fo r ass ignme n ts of val ue s a n d for e nd l ess

l o oping o n the s a me ins t r uc tion . At t he e nd of t he simula t i on , a

ca l cu l a t ion i s mad e o f required CPU-t i me whe n exec ute d in t he p h y s i ca .

s y stem .
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Af t er e nte ri ng t he f unction PROTEST the program disp lays a t ex t ­

string giving information of ge ne r a l commands available , and then

asks if simulation resul ts shou l d b e printed o n the l i ne - p r i n t e r .

The pro g ram then genera tes the fol l owing t ext :

GIVE TRIGGER CONDITION FOR DISPLAY (P RI NT)

TRIGGERPOINTS AVAILA BLE : T CLOCK- I NTERVAL

P PROGRAM- COUNTER

l LOOP- COUNT ER l

2 LOOP-COUNTER 2

3 LOOP-COUNTER 3

S GIVES NEW PROGRAM SIMULATION

GIVE TRIGGER CONDITION:

The trigger-point given (T , P , 1 , 2 or 3) by the user, is the functi on

wh i c h triggers the o u t p u t to displ ay and print. Af t er trigger

funct ion i s entered information about " t r i g g e r - wi nd ow" is r e q uire d.

The fo l l owing concept is used:

For T

For P ,1 ,2 and 3

trigger-window is given by lower , upper a c ta l

va lue of the clock-cyc le number .

trigger-window is g iven by trigger-value

o f the se leeted function , and number of

c l ock-cycles to be displayed af ter the

t r i gge r - va l ue .

Defau lt-values (O,O ) when entering trigger-values gives display of all clock

Lntiervaks , After trigger-oonditicns have entered the program asks i f simulat ion­

data also shou ld be transferred t o a user-defined data-file . This

data-file name s hould be :

DATA : DATA .

If the user has not created the file before starting CORRS IM, the

program automat ic ly creates it .

The d isplay/pr int format dur i ng execution is :

T IME PROGRAM­
LOCATI ON

RSO RS l RS2 RS3 LCl LCRlA LC2 LC3 NEXT
PC
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where :

T I ME no . o f clock interval

LC)Le l, .. . ,

NEXT pe

PRQGRAM-LOCATI ON : present instruction in i nstr . r egister

RS O, . . . , RS3 present r egister-stack values ( RSO i s the

first reg . in t he LIFO)

present values in the l o o p - c oun t e r s and LCRIA

next progr . location to be read at the end

o f t he clock interval .

The data s t o red on file i s on1y TIME and PROGRAM- LOCATION .

Al l disp layed va lues are actal . Whe n t he program l oop s on t he same

PC- va l ue t he text-strong gene rated is :

LOOP-COUNTER (I) IS DECREMENTED

and t he display starts again when a new PC-value i s generated .

Na t e t ha t a complete simulation from start to e nd is per fo rmed

i n d e p e nd e n t l y of trigger c o nditions . Thi s i s use d o n 1y f or display.

When the simulation is successful , the p rogram ge n e r a t e s :

NO PROGRAM ERRORS WERE DETECTED

CPU- TI ME I N CORRELATOR IN nn ~SEC .

Wh e r e nn i s the r eal - t i me CPU-time c onsumption in the physical

correlator .

5 .1 . ERROR-MESSAGES FROM PROTEST :

ILLEGAL COMI1AND I llegal i np u t gene rated by the

user .

Same as for editor .

File DATA can not be o pened .

Error occurr i ng in data , transfer

to file .

L-P

DATA-

OF

OF

OPENING

OPENI NG

NOT SUCCESSFULL Y

NOT SUCCESSFULLY

F ILE

ERROR IN WRI TING TO DATA-F I LE
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PROG.Loe . (nn) HAS MISS IN G

DEFIN I TION

ERROR I N PROGRAM-LOCAT ION 00 ,

CQND IT IO NAL TEST IN I DLE- STATUS

ERROR I N P ROGRAM- LOCATION 00 ,

LOOP-COUNTER IS DECREMENTED I N

IDLE-STATUS

ERROR: SAR=O I S NOT A START­

ADD RESS

ERRO R I N PROGRAM-LOCATION nn,

COUNTER ( I ) I S NOT DEFINED

ERROR IN P ROGRAM-LOCAT I ON nn ,

COUNTER- REG ISTER (I) IS NOT DE­

FI NED

ERROR I N PROGRAM- LOCATION nn ,

CaU NTER- REGISTER LCnlA I S NOT

DEF I NED

ERROR I N PROG RAM- LOCATION nn ,

ILLEGAL STATEMENT I N COND ITIO NAL

TESTI NG

WA RN ING: I N PROG R. LOe . nn ,

REGISTER-STACK VALUE LOST

ERROR IN PROGRAM-LOCATION nn ,

REGISTER-STACK VALUE NOT DEF I NED

FATAL ERRO R: NO TEST ON LOOP­

COUNTER (I) I N PROGRAM LOC. nn

RA}1- mod u les s tor ing prog ram­

ins t r uctions a re n o t de f i ned

for l ocat i on n n .

Il l e ga l condi tion-code in l o e . 0 0

De cre ment instructio n i n l oe .

0 0 .

SAR-va l ue i llegal .

Loop-counte r (I ) is r e ferenced

a t loe . nn b u t is n o t assigned

a va lue .

LCR (I) is not define d ,

r e f ere n e e d at l o e a t i o n n n .

LCRl A is refe reneed a t l oe. n n

but is n o t assigned a val ue .

Con d .eode i l legal at l o e . nn .

4 l e v el s o f re turn a ddresses are

e xeeeded at l o e . nn .

Re t u r n a ddress r e fe rene ed a t l o e .

n n , but no va l u e s i n registe r ­

s t ack .

Pro g r a m l o oping in l o e a t i o n n n

a n d LC ( 1 ) i s d e e reme n t e d , b ut no

test o n t hi s eounter , c aus i n g

end le s s l oo p .
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FATAL ERROR : PROGRAM STOP AT

t.oc , nn

Endless program loop at

loe . nn .

Al l simulation errors except WARNING terminate the program simulation .

6 . INTERACTlVE COMMUNICAT ION WITH THE CORRELATOR , USE OF FUNCTION

CORRIO.

The CORRIO-function is a software system which connects the CORRS IM

program to the correlator hardware . The input/output (I/O) transfer

is establ ished by lise of s tandarized CAMAC interface modules , and

t he CORRIO-funct ion uses ordinary CAMAC-calls when transferring/

receiving data . The phys ical interface structure is shown in Figure

4 . For loading the correlator-system the CAMAC module 9043 (dual

output reg ister) is used . The A-reg ister output is the driver for

the correlator-system address/data-bus . This bus connects al l

correlator modules to the computer. Each correlator module is

identified by the CORRELATOR IDENT CODE . This parameter must be

def ined before a loading i s . started . The ident-code is a select­

command and is located in the address t ransferred . The software

system checks that response is given by the selected correlator

module . The A-register bus is used both for address and data and a

l 6- b i t data-word is transferred in two cycles : l .cycle isthe transfer

of ident-code together with the i nternal register-address , t h e 2 .

cycle i s the data-transfer . The CAMAC B-register bus transmits

neccessary contro l -commands including computer start-command of

correlators and t1ASTER-RESET signal . Th is control bus is common

for all correlator modules . Input transfer from the correlator

system i s trough the CAMAC module 904 1 (dual input registe r) where

on ly the A-register is used. The CAMAC input module is under control

of the CDr~ modu le for direct-memory access (DMA) of correlator data

to the computer memory. Note that it is possible to take test-data

from the cor re lator -module during micro-program execution and this

data can be used for debugging of micro-programs with test-data from

the p hysical s ystem . Output transfer of data from correlators are

contro lled b y the actual loading micro-programs .
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The CQRRSIM subprogram is s t ruc t uri zed as a command - processor which ,

o n inp u t from the liser , starts e ithe r RT-programs , CAMMAC-calls or

ordinary "b a c k-ground " program e xecution . A flow-diagram describing

t h e s ystem is shown in Figure 5 . Af t e r t h e function CORRIO i s called,

t h e response is a disp lay o f t he ava ilable cammands . A command can be

ente red whe n CORRIO is displaying

L *GIVE COMMAND :

indic a t i n g tha t the command-processor is active .

An e r ror -s i tuat ion may arise whe n t he CORRIO func t ion i s se leeted and

power is n o t t u r ned on t he CAMAC crea te and/or t he cor re lator system .

Wh e n t h e CAMMAC create i s inac tive , an error message i s printed on

the console :

(t i me-code) ERROR 37 ;

ADDRESS : . 4 6 2 3 6 ; LEVEL

lQX ERROR

(DEC.) , l

(time-code) ERROR 37 ; I OX ERROR

ADDRESS , 46 20 3 ; LEVEL (DEC . ) , l

Th is error-message wi l l be printed out each t ime a CORRIO cal l is

made . The last error-message will also be printed each t i me an exit

is made from the CORRIO . When t h e pawe r is not turned on the

cor re lator , the use r get the message :

NO COMMUNICATION WITH CORRELATOR

Thi s s itua tion termi nates the CORRIO f unction and a return to CQRRS IM

i s made .

I f the corre l ator is active whe n t he CORRIO is seleeted , t he message :

CORRELATOR I S RUNNING

i s displayed . Thi s is no t a n e r ror s itua t ion and CORRIO commands

can be execu ted . I n the f ol l owing sub s e ct i ons t he c ommand s are

d e scr ibe d .
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6 .1 . SET-VALUE COf~NDS

When SET -VALUE i s typed (5 is enough) , the response i s

IDENT ADDR . , READY OR STATUSWQRD :

When the answ e r is IDENT ADD R. a correlator i d e n t -code can be e nte red .

Th i s p a r ame t e r must be defined befare any l o a d can be made to the

cor re lator . Dnce an ident-code i s entered this value i s a c t i ve until

te r minat ion of the CORRSIM or a new va lue is entered . Whe n a l oa d ­

command i s g iven f rom t he lis er , a t ransfer between t he CORRIO and

the addressed cor re lator i s star t e d . Na te that the iden t -code d is­

p l a yed o n the f ront-pane l is dec i ma l , t he parameter value e n te red t o

CORRS I M is acta l .

When t he a nswe r to the r e s po ns e of the SET-VALUE i s ~TATUSWORD, the

s ta tuswor d - reg is ter in t he cor re lator can be loaded . I f the status­

word i s a lready defined in the ED ITOR program , the register i n t he

dataf ie ld wi ll be redefined . Note tha t al s o a transfer to the cor re­

l ato r i s made so t he correlator must be ready for loading . This

implie s that the correlator must not be running and control mode at the

ca r re lator f ront-panel must be in REMOTE. I f the cor r e lato r is

runn ing this in f o r ma tion is d isplayed on the te rmina l . I f the

correlator i s in MANUEL contra l mode , the error-message :

ERRO R IN COMMUNICATION WITH THE CORRELATOR

i s d isplayed . Note that the status-word mus t be def ined before a

s tart of the cor re lator is made .

Whe n the an swe r t o the SET-VALUE r e s p ons e is ~EADY , t he corre lator

READY-reg i s ter wi l l be s et . Th is r e g i s t er must a l ways be set before

a START- c ommand i s genera ted either f rom the computer or t he rada r ­

contro l ler . The r e g i s t er wi l l be set unti l a RESET-command i s

gene rated .
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6 .2 . RESET-COMMAND

The RES ET command wi l l terminate int e r n a l

correlator and reset the READY reg ister .

l o c a t i on s wi ll no t be affected .

6 .3 . DISPLAY-COMMAND

p rogram e xecution in the

All other regis ter/program-

The DISPLAY -comma nd will disp lay all defined regis te rs in the data ­

field.

6 . 4 . PROGRN1- COMMAND

ivh en the PROGRAM-comma nd is given , a d i rec t call to the EDITOR

i s made , a nd a l ater EXIT from the EDITOR wil l g i ve contral back to

t h e CORRIO pro c e s sor . This i s a po ssible way f o r qui ck ly cha nges i n

t h e prog ram-field .

6 .5 . LOAD-Crn~NDS

When LOAD-command is given t he r e s pons e is :

MU LTIPLE LOAD GIVES TRANSFER OF ALL DEFINED VALUES

SINGLE OR MULT I PEL TRANSF ER ? :

The a nswer MULTIPLE gives direct l oad of a ll previous def i ned

pa ramete rs after check on definition of i d ent -code and i nactive state

of the corre lator. Du r ing loading the commun ication with the cor re ­

l a t o r is checked , and i f no e r rors occur the l o a d i n g i s t e r mi n a t e d by :

MU LTIPLE LOAD ENDED, n n l6 - BI TS VALUES TRANSFERRED

where nn i s the o c tal n umb e r o f r e gis t ers/RAM - locat ion s de f i ned .

S i ng le l o a d is p o s s i ble by g i vi n g S IN GLE . Whe n th i s comma n d i s u s e d,
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the va lue o f the register must be given and the corresponding

l o ca t i on in p rog ram- o r data-field wi ll be e ither defined or re­

defined during transfer to t he cor re l ator .

6 .6 . BEG IN -COMMAND

Starting a user-def ined program in the corre lator is activated by

g iving ~EGIN . Note t ha t the right conditions must be set in advance ,

these include :

1 ) cor r e l ator mus t no t be b us y

2) correla tor ready mus t be set

3) bit in t he cor relator s ta t us- word mus t be set

fo r enabling t h e compute r to start t h e correlator .

The r e s po n s e from CORRIO , wh en " b e gin" i s g ive n , is :

GIVE NUMBER OF ACT I VATIaNS (aCTALLY) :

a nd the corre lator wi l l start (and resta rt) t he n umb e r of

a c t i v a t i ons given . Af t er the n umbe r of starts is entered , a n RT­

program i s sta rted f o r the r e al - t ime communi cation with the corre­

l a t o r ; see fig . 5 .

Re a l- time commu n ication between "Back g r o u nd "- pro g r a m CORRIO a nd

RT-program I NVEST is as fo l lows :

Nurnb er of want e d activations is writte n int a inte rva l device 20 48 .

I NVEST is a l wa ys awa i tin g a numbe r t o be wri t ten i nta th i s device .

When t h i s happens , IN VEST starts and ca l ls a subrouti ne LOADC

appro priat e l y ma n y t imes .

When INVEST i s d o n e , i t wr i t e s the number of s uc c e s sfully ac t iva­

tian s int o t h e i n t e rva l dev ice 2 038 .

CORRIO i s , d ur ing the execution-time of I NVEST i n a wa i t i n g sta t e

a wai ting INVEST t o supp l y a n umbe r into 20 38 .

The RT-program I NVEST s hould a lway s b e started pr i o r t o a ny BEGI N
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command ; else same initialstarting problems could occur .

( It i s however possible to start INVEST after a BEGIN con~and

provided that only one reques t h as been placed in 2048 . I F more

requests have been placed there 20 4B wi ll be cleared and CORRIO

wil l be waiting forever) .

LOADC is a subrout ine-dr iver routine fo r the correlator ~'r i tten

in MAe.

LOADING OF I NVEST :

@ RT-LOADER

* NEW-SEGM

SEG . NO ,

RING

<Se g .

2

no .>

* ~REE

* NREE

* END-LO

* EX- LO

@ a
@ LOG

I NVEST,

LOADC,

I NVEST

Du r i ng e xecution , t he p rograms check f o r e ndless loopi ng in t he

corre lator (programs wi th no end) , and if th is situation happens ,

the message from CORRSIM wil l be :

ERROR : ENDLESS LQOP IN CORRELATOR

nn ACTIVATION(S) vffiRE ASKED FOR ,

kk ACTIVAT ION(S) WERE CO~WLE TED .

whe re nn i s the number e n tered , and kk the numbe r of succ:esS ­

f u l ly starts. If no e r r or were d e t e c t e d , CORRSIM displ ays :

nn ACTI VATION(S ) (ALL) h~RE COMPLETED.
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6 . 7 DMA-COImANDS

Two camma nds are available :

TRANSFER: wh Lc h is a ini tiatization ro uti ne for

enabl ing D~~ transfer .

VALUE which is a routine fo r disp laying t.rana f er-r-ed

d a ta on the te rmi nal .

The r e al-t i me contra l of the Dl1A-communi cation i s fr om t he int e r ­

na l prog ram in the correlato r . Wi t h reference t o Figure 5 a

D~~- transfer i s done in the f ol l ow ing wa y:

Af t er the actual roie ra-program is entered i nto the c o rre l a t o r ,

the DMA-transfer is enabled by the command TRANSFER. The! r e spon se

from t he p rogram i s:

ARE T HE COS'l'/STATUS REGISTERS BEING TRANSFERRED (YES OR NO) :

whe r e t h e eaST/STATUS-registers are t he contral registers in t he

c orr elator . Th e n t h e type o f transfer- d ata is asked for :

ME1 1QRY WORDS OR TESTWORDS TO BE TRANSFERRED

WR I TE - MEMORY- FOR MEMORY WORDS (6 4- BIT WORDS )

WRITE - TEST - FOR TEST WORDS (16 -B I T WORDS)

If t he a nswer i s ~MORY ; the program genera tes

SPEC IFY NUMBER OF 64 -BITS WORDS TO BE TRANS FERRED (OCTAL)

MUST NOT BE GREATER TRAN 1 77 7 (OCTAL)

a nd the actua 1 number can be entered .

If the answer i s !EST , t he p rogram is d i s playing :

NO. OF l6 -BIT TE STIlORDS TO BE T RANSFERRED (OCTAL ) ,

MUST BE LESS THAN 1777 (OCTAL) ,

tII0 . OF HORDS (-l ~ RET URN ) :

Th e CDMA -I:1od ule i n the CAHHAC c reate will now be enab1ed , a nd the
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wor'd-r coun t.v r e q Ls t.e .r , v:CR, \lil1 be loaded with the resu lting

number o f 16-bi t words. The start phase is ended with

READY FOR DM-TRANSFER

and contral is given back t o CORRIO . Af ter the correlatClr has

been started with the BEGIN s igna l , data i s automat ically l o a d e d

i n t o the computer rnernory through memory- bus from the correlator ,

CN·~C input roodule and CDMA-channel transfer . Whe n the WCR

equals zero , t h e CDMA-module generates an interrupt on Leve L 1 2

and t h e i n t e r n a l ac tion i n the computer is that RT-p r o g r a m DMA

READ is activated. Nate that befare any Dr4A-operation is made ,

the RT-p r ogra m must be started und e r user -name RT , with t:he

command e

@ RT DNA READ

This i s a real-time program for loading the DNA-data on t:he file

DMA DUMP (under user CORR ) and l o a d s DMA-control words o n t o the

file STATUS (user CORR). Both files has READ/WiUTE access and

can be used by the p resent user of CORRSIM .

Af ter the DMA-transfer is fin ished, data can be disp layed by the

VALDE. If the transfer is not completed the p rogram displays :

**** TRANSFER NOT COHPLETED ** * *

and the program t ests this s itua t ion for 10 see , and then if not

c omp leted , generates :

ERROR I N DMA-TRANSFER

If the transfer we re suceessfu l , the prog ram genera tes

~ffiMORY ADDRESS REG ISTER : <VAL .>

WORD- COUNT- REGI STER OF CDMA: <VAL .>

COST REGISTER OF CDMA : <VAL .>

whe re the regi sters a re loeated in the CDMA-module . (FOl::- deta i led

i nfo r ma tio n about r e gi s t e r eontent s , see i nstr. ma nual fo r CDMA) .
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If memory-transfer was seleeted during or1A setup, the program

displays :

NO . OF 64 -BIT WORDS TRANSFERRED : nn

If test-transfer was se leeted:

NO . OF 16-B IT TESTWORDS TRANSFERRED (STATUS/COST REG ISTERS

I NCLUDED IF ANY) : nn

WAS THE eaST/STATUS REGISTERS TRANSPERRED BEFQRE OF AFTER

T HE DATA \'JORDS :

The l a s t lines is a question f or i dent ify ing the eaST/STATUS

REG ISTERS i f this option wa s seleeted in advance.

The program then fo! lows with :

PRINTOUT TO LINE-PRINTER (YES OR NO) :

and t he program has r e a c he d the state of possible display of data

on t he termi nal :

TYPE <CONT> TO DISPLAY CONTROL - AND STATUS-REGISTER

<DATA > TO DISPLAY WHOLE OR PARTS OF MEMORY-AREA

<pe> TO DISPLAY PROG .-COUNTER IN CASE OF TEST\-10RDS

<EXI T > TO EXIT FROM THIS SUBROUTINE

Several stop i n s t r uc t i o ns (termi nates CORRS IN) have been placed

in the DMA-rout ines, a nd if termination has occurred , the program

wi l l generate a STOP-code at the termi nal :

STOP l : UNSUCCESSF ULLY OPENING OF THE FI LE (CORR)D~lA DUMP :

DATA

STOP 2 , UNSUCCESSFULLY SETTING OF BLOCK-SIZE OF THE F ILE

(CORR)DllA DUUP , DATA

STOP 3 : ERROR I N WRITI NG TO (CORR) DMA DUMP : DATA

STOP 4, HAVE TRIED 1 0 0 TIMES TO OPEN THE F ILE (CORR) STATUS:

DATA WI THOUT SUCCESS (I . E . FI LE ALREADY OPENED BY

AN01'HER USER
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STOP 5 : UNS UCCESSFULLY OPENI NG OF THE FILE (CORR) STATUS :

DATA

STOP 6 , ERROR IN WRITING TO STATUS , DATA

STOP 7, UNSUCCESSFULLY CLOS I NG OF THE FILE ICORR ) STATUS,

DATA

Informatio n c oncerning the d isp laying of d ata o n a t erminal and

the printing of data on t he line-printer:

IF the option of x-ferring the STATUS/CONTROL registers is c hosen ,

CORRIQ takes for granted that STATUS/CONTROL r e g i s t e r s a re always

transferred e i t h e r befare or after the nmain-data" in the given

order.

Thus a transfer red b lock of data i s always considered like o ne of

the following :

1) {<DATAWORDS>}

2) {<STATUS- REG> , <CONTROL- REG> ,< DATAWOROS>}

3) {<DATA- WORDS> ,<STATUS- REG> , <CONTROL- REG>}

4 ) { <STATUS- REG> , <CONTROL- REG> }

< DATA~10RDS> = <TESTWORD$> OR <MEMORY NORDS >

However these constraints can easily be completely avoided l i k e

this : Specify to CORRI O that you only want datawords transferred

(case l above) . \'fuen you specify number of wo rds , you include

register transfers , too. Thereby you can have any mixture of data

and registers - you only have t o rernember which were which .

7 . SIMULATION OF CORRELATOR ARITW·ffiTIC , USE OF FUNCTION ARI TEST

The p r ogram sirnulates the arithmetic ha rdware section of t he

correlator f or fixed programs . Input data used during s imulation

is the test-sequence wh i c h can , by statusword selection , be used

for loading the correlator . The output from the simulation is the
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content (actal numbers) of the correlator result-memory.

At present on1y 5 programs have been entered into the system,

and can be loaded by lise of the READ-command in the editor:

PILE 2 : PROGRAM FOR TRANSFERRING DATA THROUGH THE

CORRELATOR WITHOUT CALCULATIONS

PILE 3: PROGRAM FOR AUTOCDRRELATION

PILE 4 : PROGRAH. FOR " POHER- P ROF I LE" HEASUREHENTS

FILE 5: PROGRAM FOR HANDLING DMA TRANSFER FROM

CORRELATOR MEMORY

These programs are on1y preliminary versions of the fixed and

are used for hardware check-out of the correlator prototype.

The programs will not be described here , because a separate report

on the fixed programs wil l be made in the future.

8 . INTERFACING USER-DEFINED PROGRAl1S WITH CORRSIM

The absolute version of the CORRS IM program is so large that it

completely fi l ls the available user area (64 K memory size) when

activated. In order to make possible interface with other user­

defined programs , the CORRSIM program is segmented so on ly parts

of it are loaded during execution . This creates free memory­

locations for other programs . The exact used area for CORRSIM

can be found in the program documentation report.
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