


EISCAT Technical Note 82/36

CORLAN
(CORrelator LANguage)

by
Bard Willy Todrustad

EISCAT Scientific Association
§-981 27 Kiruna, Sweden
October 1982

EISCAT Technical Note 82/36
Printed in Sweden

ISSN 0349-2710



IR
CIQFR vy e Loal.oay Loy s gsafes 3

Ar attemelt o simelifs the rreodramming of the
ETSBCAT didital correlator.

[

CREDWLLY TRSTD

Tromso JULY 1982



CORL AN vser g syide FAGE 2

ARSTRACT

Frecsent develosment of srodrams Cope the EISCAT correlator
ie beind  done  be mesndsulsling bite end mumbors  in &
Hedicated “editnr’. This in srile of z2n epavlier attemst to
induce Lhe Mhitmagiciane Lo use an sesepmbler develored lore
correlator.

Thiw st bemed, rrnbabd e filed boraise 1. he ordy
cimplification of fored  wias giving  the bitse  and numbers
moenonin nemes  restricted Lo a8 Tenddh of 4 characters.
This mace the wriling of srograms todiows amd oo fficult
asthill.

with  the rregenl wualeom {(alhho  dHood

2le) arvedl

The masinrn  syrobhlems
epnousgh for some Feo

1Y Alveady develozed  rerosrvens are oifficualt  Cimrossible)
to reasd armd understand.

2) Thus  difficalt For olhers too Iesro Tvom istindg
Froadgrams o write their own.

A Hence onle 2 or 3 rersons &% g whole {(a&nd none within
FTSCAT) can bhe  sgid bt have  skill o dn o wriling  such
EVOETEMG . )

43 The corvelator bhase hecause of Lhiny teen left as &
black medic  hox it hee pgls the arell Ore 185 ) robodw
‘underalancds .

Tt is the hore  that thie reroel and CORLAN will  dwmerove
this situation and mske 3 more veried and effeoctive use of
the covrelstor roseible.
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O. INTRODUCTION

This rerort desorvibes @ 0 srodramming landguade  for  tLhe
covrelator! CORLAN . The rurrose of this langusde is to
pase the dovelopment. of correlator-rFrograms  ae to
comelesdty  aod mia ke Lhe rrodramming PO ESS DT €2
pfficientey less Limeconsuming and easier Lo leavn.

The landundr consicets sometimes of  lopsg  words  (like
PREFARETRAMSFERY . Thi< because il makes the «ource code
easw Lo resd and  Lhus the srodram  itsel f hecomes 8 doord
documentation of what ig harpening inside it. There is
gleo & comment Tacilily availsble in addition,

Some e onne by Lhe translators but  the
vesrons i li as T Lhe  lodies] correcrtness of  Lhe

Frodran reste modinly with the rrodgreammer,

The srosgrammer has the  same roscibilities Lo control  the
correlator i CHRIAN as  with Lhe btraditional wsw of
ErQETammnlig. Thias is necessary hecause Lhe srodgvam-memdry
pf the corrvrelator ie onle 63 instructions long.

The correletor instruction word bi¢ divicged into fields
which erslies to different rarts of the correlator. Only
those fields which are of interest at ang Lime need be

rrogrammed. The olLher fields are set to sensible defzults,
The sonersted obdect code is  ocomeetible with already

prisling software (EROS and CORRSTM)Y.
Ae an intvoductiorn the rerort  sives a2 verw simele review

of Lhe corvrelstor hacduerp.

The translator is coded 10 PB-FASCAL (from CERN) and was
written as an exercise in that landusde,
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1. GENERAL

Hotetions gsed in the rerort!

i

meanes ‘defined as’
means ‘or’
anwtbhing enclpsed in theose brackets will be defined

more asrecificaellse later
‘e Sidgnifiens an inclusive rangs

LTS
3

W N, e

For ecamrled

“Srumbers = ddidit> S Jnumberi<doisit
Sofidgits (8= LSS LASGLH/FIRS90

That is & digit is 1 o 2 or . e O &nd 8 number is one
or more digits,

Led 100 measrns 2ll rnumbers from 1 to 100 inclusive.

Anuthins not arreaving inside =y iw Lo be taken as it is
written.

fCatatement: iz g ton  be understood as "a8ll statements
used ton rrodrem the Fferalure rertaining Lo the reresent

7’

chartpr are as followa’,

A CORLAN-rrogyam  must b orested and written onto &

gisk-file bw means of the NDRU ereodram editor (REDY before
being submitted to the CORLAN-Lirzoslalor,.

The only serarator i CNELAN 15 the SFACE. {(Arart from Lwo
rases where the COMMA Qs Uﬁed). Ervd ~of'-1ine is treated as
a8 SFACE and has no significance other than that of a SPACE
and as END OF COMMENT L INE. This means thatl bthere is
virtually mno restvictions as to how the source code can be
written onto & file. ‘
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2. A SHORT AND INCOMPLETE REUIEH'DF THE CORRELATOR HARDWARE
2.1 The correlator’s rlace in the radar

— SAMPUNG ON/OFF
8 A i - x A
™ N
FROM : Ao :j> MATCHED :D BUFFER |q—! RapaR
RECEIVERS : | CONVERTER FLTER MEMORY // CONTROLLER

1
Meeis} g BUFFER--FLIP

| STARE-COMPUTE ! CORRELATOR [f———

RESULY

TRANSFER—DAYA

(NORD-—10) .

COMPUTER
wee K ] camac

!
Fisgure 2.1 the correlator’s rlace in the radar

Comments to fiduret

1) About the start comrute! by setting the status word
in the correlator arrrorriztely it is rossible to start it
from the comruter. Bu means of the statusword one can
choose to resad diets from an internal buffer or from the
external (normal) buffer memory,

2 The stert comeute sidgmal will npot  reach the
correlator if there hias been #n overflow in the ADC. The
pverflow will be reset by the mext start comrute from the
radar controller. _

3)Y The correlator reads erm 1 half of the buffer
memory while the ADC writes to the other half. At the end
of 2 scan the buffer memory is flisredy that is the

correlator starts reading from the half that the AOC Just
wrote to etce.

4) The TRANSFER-IIATA sidnal forces the correlator to
enter 3 rrodram which dumrs the result memorw into the

comruter. This erocess has to be rprosrammed by the user
who decides what and how much to transfer to the computer.

The dumr rate is areroximatelw 0,75 MH=z.

%) Each half of the buffer memorwy is at sresent 4kX2XB
bit words

6) The result memory is al rresent 2kK2X32 bhit words.
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2,2 Data and instruction flow in the correlator

APB BUFFER
ADDRESS PROSESSOR [-ADDRESS .| BuFFeR
FOR BUFFER MEMORY MEMORY
SAMPLED DATA
, - (X AND ¥)
128 BIT INSTRUCTION WORD
PROGRAM PROGRAM ARITHMETIC
CONTROL ] ‘MEMORY (MULTIPLICATIONS
AND ADDITIONS)
ADDRESS OF NEXT
INSTRUCTION ‘
LAG-PRODUCTS
’ J
¥ v
ADDRESS PROCESSOR ] ACCUMULATION ==
FOR RESULT MEMORY
APM RESULT MEMORY  ||,.PROCESSED~
ADDRESS . DATA
|
CONTROL OF DATA = :
“—J» TRANSFER TO THE : RESULT
COMPUTER MEMORY

————————p> INSTRUCTIONS

“——————1{> ADDRESSES OR DATA

TO CoMPUTER

Fidure 2.2 dets end instruction flow in the correlstor

See fidure 2.2, 1 correlator—instruction is 128 bits wide.
It consists of different instruction fields doing to
different rarts of the coorrelastor as indicated bw the
simrle lines in figure 2.2.

The masnirulations of 1 dstassmele from the buffermemorws to
the resultmemory is erogrammed i one instruction. It is
howevery clear that the samrles have to be resad before
they can be trested by the arithmetic and the asccumulator.
The instructions Tor the srithmetic and z2ccumulateors have
to be delaued in relation to the ones  for the
APE-FrOCE550T . This is done automatirally by the
correlator and the user meed mot worrw about it. (There is
however one srecial case. For that refer to sections 4.4
and 4.5)- ) )

Further it is rclear that this increases the thrurut of the
data becasuse Xverwold and Yverwold can be in the
acoumulator whereas Xold and Yold srve in the arithmetic
while Xnew and Yrnew are beingd read from the buffer memorg.
The technicue of having 311 this harrening a3t the same
time is ecalled ‘rirelininst’ .

The Frogram memory of the corvvelator is only 64 words
lors.
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lescrirtion of each maJor part of the correlator

2.3
2.3.1 Address processor for the buffermemorwy

! FROM COMPUTER

REGISTER -

STACK

(18LOCAT)
Lc1 . ‘B" 7| RSAPS

FROM THE COMPUTER

OF
P8 (B') '

Z%F!O pAaTA 1| |oaPB

CONTENT OF I

to RSAPB(ED
MAGIC QAPB
ot both)
CHOOSE
1 0F2
BUFFERADDRESS

Fidgure 2.3 address srocessor for the buffermemonry

Outrut of MAGIL is the sum or difference of 2 of the
inrFuts (the 2 heind 2 different ornes) or simrly 1 of the

inruts, The 70/ must alwaws occur ‘alone’.

Examrles?
RUFFERALNNRESS=0
BUFFERALNDRELBS=~NIATAT
QAFER=-DNATAI
RSAFR(E) =RSAFRB(R){+RK
RUFFERANDRESS=RSAPE

SAFLR(A)

a.c1uy

A a8nd R-zgddresses refer to fields in the
instruction-word. In the ecase of B-address on fidure 2.3
it is rossible to select it a3 hits0..3 of LC1 OR
B-address from the instruction word (called BX on the
figure).,

As can be seen from fidure 2.3y onlwy RSAFEB(B) can be
writtern to and read from. RSAFEB(A) can only be read from.

On  the thit—-level one has Lo rememnber this whern
Frogrammingy wheress CORLAN will 2lloceste the ‘A’ and 'R’
sddresses automaticillae, On the bhit~level 8 sindle bit has
to be set if LC1L (looscoucterl) is wanted as ‘'BY address.,

CORLAN  will automaticallw gdgenerate this bit when
REAFPRLECLY is rFrogrammed. Note that LC1 as address onlu
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refer to ‘B and select is valid with 2811 references to

RSAEB(H)» Thel means it is not rossible to refer to
RGAPRILCL)Y and RSAFEBR) i the sieme instruction. These

things sve checkrd hy CORLAN.

2.3.2 Address fprocessor for result memorw

FROM THE COMPUTER

REGISTER-
STACK
(16 LOCAT)
RSAPM

CONTENT OF Rsarm('s’)

CONTENT OF RSAPM ('A°) RO!
\ 4
ELTHERTQ
MAGIC RSAPM(BIOR QAPM

bofh)OR NONE

]

CHOOSE

RESMEMADDRESS
Figure 2.4 address srocessor for the resultmemory

Mstrut of MABIC is the sum or the difference of 2 of the
inruts (the 2 being 2 different ones) or simelw 1 of the
inegts. 707 Must alwsws be ‘s8lone’.

Examrles?

RESMEMANIDRESS=0

RESMEMADNNRESS=--RESAFM (0

RESMEMADNRES S =~ [TAFM

All exrlanations to fidgure 2.% are wvalid for fidure 2.4
arart from bLhe rpossibility to select L1 a8s ‘B’ address.
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2+3.3 The arithmetic

_KEEP
Y
- X
- N 1
REGISTERAREGISTER L:EGISTER EGISTER ISTER A |REGISTER
MULTIPLIER 1 MULTIPLIER 2 | MULTIPLIER 1 MULTIPLIER 2
1 LcuAmn._l_d
\ 1] . .
-1 . -
J | J
MAGIC 1 MAGIC 2
CHANNEL 1 CHANNEL 2

Fidure 2.5 the arithmetic
X and Y are samrles from the buffer memory (X = INFHASE

and Y = RUADRATIIRE) . The rossible outruts of MAGIC1 and
MAGICY? are the samey but can be rrodrammed inderendantly.

2.3.4 The accumulator

, ~ CHANNEL 1 CHANNEL 2
32- RIT ADDER : 32-BIT ADDER
| !z' 'a.

| [omoss || T
| v J 1 4

4

RESMEM 3 32 BITS WIDE
A RESULT

DDRESS

32 BITS WIDE
MEMORY

b e e e caef

Fidure 2.6 the scoumulator
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About, the bhlock celled CHOOBE?

Assume START-EXPER[MENY MODE?
Having done THTTIALTIZE ACCUHULATIR snd then doing 2
LDADD TREG ==x TREG = 0
Miving done ACCURULATE and then Jdoing a
LOah ITREG == ITREG f= value fram Lhe resulbt memory
Indipsted by the RESMEMADDRERS.

Doing only STROBE ITREG ==> IREG Z= outrul of tLhe
Arcunulators Lhat is interpal sccumalsstion.

I in CONTIMUE-EXFERTMENT MNDES
Doing =2 LODAD TREG == IREG:= wvalue ffrom Lhe result

[

Memory (alwaws) indicated by Lhe RESMEMATIDRESS.

THFORTAMT Y after the last STORE OREG on extra STRORE ORES
ie reuired in the next instruction Lo el correct resulb.

The START-EEFERINENT MOUE 2o the CONTIHUE--EXPFERTHENT MODE
are controlled he the co called flie- floe 1 (FFLY.

The INITIALTZE ACCUMUILATORE  and the O6CCUSMUILATE modes  sre
controlled boe another Flir-flory e famous Clie-floe 2
(rea2).

Hence

SET GTART-EZPERIHENT MOLFE i
BET COMTIMUE: S¥PERIMENT M o
INITIGLIZE arCuUMil ATOR
ACCUHMULATE

Hpte thal after 8 &
caorrelatne by FROS. i

peEram  hass  beern loaded  dinto tho

i in TOTART- EXFERTMENT-MONE ‘. It
s Lthe user s respopnsibilitye to ael bhe coveplator  din
START-EXPERIHENT-MODE " before & npew inledration reriode
in started. Qetting this mode is wusoplly done i Lhe
cdma-cume routdne.

Vv
,l.l

1
’
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2.3.,5 The prodram flow control

LIFO -
STACK
¢—EBUsH/popP
T- T-register isalways

REGISTER | equal current PC+1

e

"

SELECTOR

PC

e 13 B DECREMENT
ADORESS OF )

NEXT INSTRUCTION
Fidure 2.7 evodram flow control

Frosram memory i5 64 instructions long snd 128 hits wide.
l.ike in anvy compruter there asre several wave to decide
which instruction to execute next. In our case thew are!

1) Continue to next instruction (FC!=PC+1)

2) Jdumr to & label (FCt=Jdumr address)

3) Return (FCE=R50)

4) According tn the state of the loorcounters (LC1.Lii2 and
LLC3) select one of 1)y 2) or 3).
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3, PROGRAMMING IN CORLAN
3.1 Prodram flow rontrol

Tutstement>? i= Jupconditionslel /S SLueeleoond: 7
Clupeloandsr’ £ Ttureleond:

Thureleoonds = IF {(Jeconditionl>) THEN <lasbellpssk
ELSE <labelless: /

IF (<econditionl>) THEN <labhelless:
El.SE <withlabel> /

IF (<eonditionl>) THEN <withlabel:

. e e,

ELSE <lahelless:

Sltagrelconds>E 8o TF (Seonditiond:) THEN <labelless:
FLSETF (Zeonditioni>) THEN <labelless:

OTHERWISE CONTINUE /

TF (Scondition2>) THEN <lzsbhelless>
FLRETF (<condition3>) THEM <withlabel
OTHERWISE COMTIMUE /

TF (Seondition?:Y THEM <withlebhell
ELSETF (<eonditiond>) THEM <lgbelleass:
OTHERNTSE CONTIMUE

Stwupepdcondxiis IF (Zeonditinnds) THEN <unconditionals:
OTHERWIRE CONTINUE

=0/ I!‘”ifo / Ll 340
! 1 (0 OR LOE=QO
Cl=0 0FR LE24#0
(R LEZ=0 C1=0 0OR LC3HED
OF LEIE0 7 Le240 DR LCXHEO
DR LE2=0 0OR LCE=0 /

R LE2ED OFR LE3=0 2
OrR LC2=0 0OR LEXE0 /7
L01=0 OR LE2#0 QR LC3EC

Seonditionli=d s

Qr LE2=0 7
Or LEX=0 7/
/

“~

L3
L.
I.
L.
L.

NN

Seondition?2>  and Sconditiond:  are allowed din certain
comhingtinned a list of the ledgal combinetions follows?

Sponditiondsi = Spaonditionds3 e

L.C1=0
LE1=0
L.CLEO
LC1EO
LE3=0
LECE=0

lP” 0/
L.r ‘iH) 4

~. =
0N ~

l l ’il()
LE2=0
LC24O
LCA#O LE2:=0
LCIH0 L2 4D
LCL=0 OR LEA=0 / LE2=0
LELEO OR LECIHEQ / LE2=0
LEL=0 OR LE3=3 7/ Lo
LCLED OR LEZED L2

R N T T N

IR N Y

-~

deonditiondxti=l01=0 DR OLCE=0 2 LETE#EO OR LE3ED
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Symcondi tionelsst =l abellessr /S dwithlabel:

Clabelless> = DONTINUE # CONTINUEANDFOF /
CONTINUEANDPUSH 7
GDEATK 7/ GDEACKANDFOP / GBORACKANDEUSH /
RETURN / LOOF /7 ENDLDOF

Swithlahel>38=50T0 <labelkx / GOTOANDFOF <labell /
GOTOANUFUSH <label> / CALL <label:

Slabhel>tt= SAR /7 s defined by means of LARFL or
QUEBRDUTIHE directives.

3.1.1 About the eprodram stack (LIFD-stack)

To helr in the rrodgram control there is & LIFO-stack (last
in firet out) with 4 locations. (Bee fidgure under)., POF
means to take 1 entry off bhe stack, FPUSH means Lo ‘rat’ 1
entry onto the sltack.

S+ T
S
SO I
S

RS0 1 50
RGL L. FOF == RE1
!
!

52

Fées

—._-—-—!

X is undefined

RS0 oAt RSO !

RS1 1R FLISH ===l RG1 ! .

RS2 1. .G RGP 1R
! ! ]

RS X (. RG3 V...
N dig Inst.
3.1.2 Explanation of the sepuencind instructions

Refer to section 3:.1.10 and ffidure 2,7,
FC is rrodgream-rountor.

CONT INLIE Fo:t=
CONTINUEANDFQF Feiid ==
!

I+l
CH1d FOF steck
CONTINUEANDFUSH 1

T-REGISTER ontn stackd FOLPCEL

GORACK A
FOBACKANDNOF PCI=R50E FPOP sterk
GORACKANDIFUSH FCI=R508 PUSH T-REGISTER onto stack

GOTO <labelx Met=addresys of Liabhel

GOTOANDFOF <label:s FiXt=address of labels POFP stack

GOTOANDFUSH <label:- FUSH T-REGISTER onto stacks
Met=addrese of lLabel

RETURM giaamp @e THORACKANDIOF
CalLL <label> game @5 THOTDANDFLUSH

L.OOF game &5 CONTINUEANDFUSEHY
ENDL O same 86 THORACK-
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Examrles of erodyramming the ‘erodram flow opnlyol’?

IF (LC1 = 0) THEN Call FOWERPFROFILE ELSE CONTINUE
IF CLCL = O OR LEZ = 0) THEN GODTO LARL ELSE CONTINUE
TF <(LCA 0 THEN Call, FOWER ELSETF (LC2 = 0) THEN
RETURN OTHERWISBE CONTINUE
IF (LC1=0 OR LE3Z=0) THEN CIONTINUE DTHERWISE RETURN
IFCLC1I#0 OR LC3H0Y THEN GDTH ARARYSTWYTH
ELSETF (LC2#0> THEN GODRANK OTHERWISE CONTINUE

B

CONTINUEANIFOP
RETURM
CALL SURREL

3.2 Prodrammimg the loorcounters

“lelstatement: =

LEi=L0C1-1 /7 LE1=LCk1in /

IF (LC1=0) THEN LCI1=LCRIL LE2=LC2-1 FLSE |
IF CLC1=0 OR LLE3=0)Y THEN LC1=LERIA ELSE |
TF (LC1=0) THEN 1LLD1=CRL ELSE LC1=L11-1 7/
T C(LCL=0) THEN LEL=LCRLIA ELSE LCI=L01-1

Tle2statement: 3t LE2=LC2-1 / LC2=LCR2

Cle3statement = t= LO3=L0C3-1 7 LC3=LCRI 7/
TE CLCE=0) THEN L C3=LCR3 ELSE LE3=LL3-1

“lervlastatement>dE= LOR1IA=LET

THMPORTANT tuithin ope insbruction the LECRIA=LCI (if used)
and testing on loorrcountess  is done REFORE  the olther
orerations on the loosgounters.

3.3 Reloading redisters from the APB-stack

Sstatement>il REINDAD Jvedgisterk
RELOQADVALLF =<putral, from arb's

“register>!i=8aR / LERL /7 LCR2 /7 LECRE

ti= RELOATVALUE has the same meaning as
RUFFERADDRESYH (aepe section 3.4)

Soutrut from asbx

Examrles nf wuse?l
RELOAD LIRA RELOADUVALUE=DATATHAARPE
RELOAD LECR2 RELOADVAL UE=QAF[

IMFORTANT thefore using the celoaded rpdister or reloadins
another redister 1 DUMMY instLrucbion i needed between.

CONTINUE
RELOAD LCRI1 RELOADVALUE=DATAL

NEXT
CONTINUE HRTHE DUMMY~IMNSTROETION

NEXT

LE1=LERY
RELOAT 1LCR2

O T S AP SN SN
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3.4 Prodramming the 3ddress processor for the huffermemory

¢

Capbetatement> L L=RUFFERANINMRERS
RUFIFEFRAINIKE 8¢
RUFFERADDRESS=REAPE (1) <Teedback:
Sfeedbackx

=Imaf i ot ;

Toimprlefeedbhack>! {=QAFRB=RUFFERADDORESY /7
BRSAFE(r) =RUFFERADIRESS

STeedback> f=QAFR=<madic out> /7 RSAPRn)=<madic out:

Smadgic out:il=dnreragndsr S dorervand: Coreretor>lorerands
- SpEerancs

Toreyands t=REAFROn) / RSAFRm) / QAFE 7/ DATAIL
Toperatorsd il S

15 74 Tindewr
,1. ‘(.J‘ / Qo

tapy defined by the TNIHEX-directive

IMFORTANTY only 2 different addreseec Lo Lhe steck maw
refprred in 1 dnstructiony hence

FESARPROAY REAFRIRIFRGAFECC)
I's dllegal if AfREC

Examrles of wsed

BUFFERANNMRESS=IATAT

RUFFERADNRESS=C0APRAIATAT RAOFE=RUFFERANDRESS
RUFFERADDRESS=REAFRCLO) REAPR(MY=RSAFR(10)
RAPR=DATAT+RSAFERCO)

"BUFFERANDRESS=REAFECLO) REAFBCLO) =RSAICILY "

i &n illegz]l inctruction even tho there sre only two
references ton the stack. (Refer to figme 2.3)

Because we don’l have REAFROIO=DUFFERANDRESS the 17
rart of Lhe statement musl use the facilitw
EUFFERADDRESS=RESAFR(A) (H=10)

Only B-address can be wreilten to so o din

REAFR(E)Y =RSAFRCILY (FR=10)

14

masgic outs Tanimzleo fecdhpoe

/

;0

b

rat

There is no voom for the address 11 e in effect this
slatonent rerrecsents X yeleorences Lo AFT-etack and is thus

WrOns.

3.9 Prodrammindg the address processor for the resultmemoryg

somssie outt /

Sarmstatpmont=d

taREGMEMADNNRESS
RESMEMATINRESS=mauiv ol
Srimele feedback s 7
FESMEMADDRESS=REAFMInY  feedback> /
Heepdback:

Snimelefeedbsck >t =QOFM=REISMEMADDRESS 7
REAFPMCn) RESHEMADRDRESS

ko
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Cfeedback>t i =Q06FPM=<madgic out> / REAPM(m) =<madgic outk

Imadgic outxil=Jorprand: / Sorerandgr<prervetorraneerands S0 S
TnEerangs

Tprerandri 2=ERRARKMORY £ RSANMM(mY 7 QAFM 7

sorervatorrii=d /S o~

it =0. 15 S Thindess

St Q. 18 S indes

Tinderriizae depfined by the INDEX-directive

ITMFPFORTANTY  onlwe 2 diffevent addresuses Lo the stachk mey be
referred in 1 dinstreuctinny hence

RESAFHCAY =REAFPHBYFRENFM )

T illedgal if AkB4C

Frameles nf used

FRESMEMATITIES N =AM BAFM=RESHEMADDRESS
FRESHMEMATHIRES R REAFHMCTG) THAPM(?)) =RSAPMO10)
RAFPH=RESAFM(D) :

IMFPFORTANT {=pe sectior 3.4 Ffor esuwamn-le of illedgal use of
the stack. The same arrlies Lo the AFPM-pyrocesgor,

3.6 Frodramming the arithmetic

Totatement:> toUHANNEL L="madgic out 7/ CHANNEL2=<madgic out> /
Tredister sssidgrmentas /7
ol tisglier definitionss

smacdic outit=-1 / Jdirect sunrrodoets /
Sindiroet sumerodoacts

s

Sdirect sumrevoduct>i=deroduets
SproduetFdoreratorsdereductls

smultierlier dofinitions>!d= <multirliers<oharmal redprocducts

dproduct>it=dorerand: /o Sorerandrilorerandgs

sredister asssidrmentesdls
Seedgisterydmnulticrliprsdohannel s = Joreraodgs

$ e
Tredister I =REGISTERM ~ REGLSTERR
Tmultislier>d =ML TIFLIERL 2 MULTIFLIER?
“ehannel > =CHANNELTL / CHAMNMEL?

Zoperands=t =X S OQLOVALUE /Y

Tindirvect eroduct> i MULTIFLIERL / MULTIFLIER2 /

HULTTFLIERISFHULTIFLIERS
MULTIFLIERT -MUL TIFLTER?
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Loreratorxti=4+ / -

Examrles of usel

CHANNEL 2 =1

CHANNEL1=YXY + X%X CHANNEL2=X-Y
REGISTERA MULTIFLTERT CHANNELT = X
CHANNEL 1=0LTIVALUE®X 4 OLDOVALUEXY
CHANNELL1=MULTIPLIERLI$MULTIFL TERD

3.7 Prodgramming the accumulator

Sntatement:l s LOAD IREG 7 BTORE OREG
ACCUMUIL ATE Z
INITIALIZE aACCUMULAY NG 7/

SET <mocde> MODE /
STRORE IREG /7 STRORE DREG‘

smodet = START-EXFERIMENT  / CONTINUE-EXFERIMENT

LOAD ITREG is 2 bit ‘nueer®:
Having done SET START-EXFERIMENT MODE S
the spauenck INTTIALTIZE ACCUMULATOR
1L.0Al TREG
Wwill cause TREG?:=0

And the seeuence ACCUMULATE
LOADN TREG
Wwill cause TREGI=RESULTMEMORY (RESHMEMADDRESRS)
Having done SET CONTINDE-FEXFERIMENT MODE?

Both secuencies above will cause
TREG: =RESULTHUEMORY (REGHEHANDRERS)

Ining onlwe STRORE IREG will cause IRELGIs= the outrut. of the
aeoumelator. This is called internal sccumulation.

STORE ORER will cause the OREG to written to the result
memorys o that?

RESULTHEMORY CRESHEMAOIRESS) ¢ =0DRER

IMFPORTANT twhen the lasi. STORE ORELG hiss been done an extra
single STRORE OREG is reeauired to terminste the writindg
rrocess correcltla.

3.B Transfer of data to the computer

Catatement:d t=PREFARETRANSTUER 7 FINTSHTRANSFER /
TRANOBEEDR <uhat to transfer’

Swhat, tn transfer: $i=s CONTROLWORD/ STATUSWORD 7/
TESTRORDL 7/ TESTWORD2 /
sehannels Seavt:

Sehannel =3 aDHANNELL 2 CHANNELZ
Spartxii=lOPART / MSFPART
Evameles of umel
FREFARETRANKFER

FINTSHTRAMEFER
TRANSFER CNHTEN HOED
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When rurnning the rcovvelstor under EROS control the dume
Frogram has tn be located from asddrese 32 and urwards.

This becesuse  the START-TRANSFER sidnal  from  the radar
controller forces the rrogram ecsecution to start  at
location 32,

MNote esreciplle that 2 PREFPARETRANSFER are needed before
any TRANGSFER ««ve da attemetods Similarly 4 FINISHTRANDFER
gre necessarw after having dumred 211 the winbted date  to
terminate correctlu,

See sam-Le dumr rrogramn for correct erocedure.

4, DIRECTIVES FOR THE TRANSLATOR
4.1 NEX1 i3nd LOCATION

Since the correlatlor insltruction word  consists of
instruction fields for many rarts of the correlator which

must be rrodrammed individuallay manw slatements mite he
needed to erodram 1 full dnsbtruaction.

Firom this arises &8 need to be able to tell bthe translstor
to  which srogram Jocation the following statements
arrllies.

Thearp ared

Tefirectivestt PaMEXT S LOCATIOMN=<mx
A FRCR MY § IR

Examrles of used
L R B B AN )

e ACODE PERTAIMNING TO LOCATION N
NEXT

:::::: - XCODE FOR LOCATION N4l

NEXT

tee e “CEOUE FOR LOCATTOM N42

L I A

LR I A

e hee YCODE FOR LOLATION X
LOCATION=32

re e es HCODE FOR LOCATTON 32

LI R T O

4,2 INCLULIE
Saletement> e TNCLUDE Sfile mame:

ifiln'name%:ﬁw'anﬂ MOFRD-10 file with & DORLAN rrodgram
on it, Frxtension (CLAN is aesumed i none
grecified.

INCLUDE inmstructs the translator to suseend trenslation of

the current file and continue with the one scecified in
IMCLUDE~directive. AlLer having finished this filer it

will resume the tronsliation of the originsl one.
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INCLUDE cannot be neslods that i an includefile cannot
contain an INCLUDE directive. Note that this ie not

checked he the translator.

Erxamrle of use!
INCLUDE DUHE--TO-NORDDO

4,3 Definind labels (LABEL and SUBROUTINE directives)

Tgtatement>: =LABEL <identifier> /
SQUEROUTINE <identifier)

Cidentifier>i2=3 name of maximum 1% charactersy starting
with a8 letter (A:¢Z) and thereafter
consisting of anuy combinstion of lettersy
didgits a2rd underrscores.

Exameles of usel

LAaREL ZERND

LAREL LOOFL

SUBROUTINE POWER_FRDFTLE

4,4 Assidning names to locations in the APB- and the
AFPM-redister stacks (INDIX)

Tatatement>it=LNREX Tidenlifier:=dveal g
CCrsTdentifiery=<valupxd]

Sddentifiersit=llptter: / Jdidentifiorxialfaentmerins

“lettersii=n. .7
Salfanunprier>ii=0,.,% 7 0.8 7/ .
Svaluext iz, 18

Evaemrles of used

INDEY MNLABRR=10r THCREMENT=4s DNE=1¢. NUMBER.OF_LAGS=3
Hence the following is rossible?
ROGAFRCTEMPORARY ) =RAAFROTINEREMENT ) +REAFROTEMNFORARY)
RUFFERADNDRESS =REAIBINIMRER.OF _LAGS)

CONSTANT RBAPEB(ONED) =1

NODTE thet & epavencr  enclosed in €)Y o bhe  rereated
indefinitely and 2 seauence encloned 0 L) is optionsl.

4,5 Definind the correlator datafield (CONSTANT)

cetatemenl > I=COHSTANT <tardet>=<numbe ™
CLe<turdel = number 2]
=BAR / DATAL 7 STATHS 7 ROAFHMm®) 7 RSAFPE(<m>)
/oslindps
as defined by TNDEX-directive
= fpr SAF 1 1..63

Ffor DATAL SO BNTOT L AT2767

for STATHS 0 327867, 432767

ffor RSBAFRE t R27H7 2746

for RSAFM ¢ 07, 34000

“met =0

By default the UATAT Y RUGANECO.15) and the FBRSAPMO0..15)
are all set to Tero.

SAR dies  set . to 1L and STATUHR ta  ockal 12000 by the
translator.
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Examele of usel

CCONSTANT SAR=1s DATAL=1024¢ RSAFE(10)=0, Rﬁﬁpﬁ(11)=44449

REAFH(14) =090

(5ee exrlanation of brackets under 4,4)

‘A.b The cdmment Pacility

A comment can he euab in snswhere after & % (rer-cent)
7wy

sign. A comment in delimited by 7%/ aod ‘end of line’.
Erxamrle of uspd

CONTIHNUE “THIS COMMENT IS UPF TO END -OF LIMNE
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5. SAMPLE CORLAN-PROGRAMS

N Y A S A A A Y A A Y T I A S A X A A A A AR S A AN XA A A A4

ROUTINE TO DUMF DATA FROM RESULT-MEMORY TD THE
COMFUTER. MUST BE FROM LOCATION 32 RECAUSE THE

CORRELATOR STARTS EXECUTING THERE ON RECEIVING A
"OTART-TRANSFER SIGNAL FROM THE RADAR-CONTROLLER.
(BAARD W. TORUSTAD 30.06.19782)

DATAT MUST CONTAIN NUMRER OF WORDS T TRANSFER
RSAFMCO) = 1 C(INCREMENT)

DD NI NN N NNN

LOCATION=32
SURRDUTINE DUMFTONDRINLO

RELOAD LITRI
RELDADVALUE=TIATAT
CONTINUE

NEXT
CONTINUE
FREFARETRANSFER

NEXT
CONTINUE
PFPREFARETRANSFER

NEXT

CONTI HUE

TRANSFER STATUSWORD
RAFM=0

NE X1

CONTINUE

TRANSFER CONTEDLWORD
RAAFPH=RAFPM--RHSAFMIO)
LC1=LLCR1

NEXT
LAREL LOOF1
CONTINUE
LLC1=l.C1-1
KRESMEMADDRESS=RSAFM(0) +RAFM RAFM=RESMEMARDRESS
TRANSFER CHANNEL1 MSFART

NEXT

CONTINUE
RESMEMADRNRESS=RAFM
TRANSFEFR CHANNELL LSFART

NEXT

CONTINUE

RESMEHADNDRESS=QAFM

TRANSFER CHANNEL2 MSFART

NEXT

TF (LCL=0) THEN CONTINUE ELSE GOTO LOOF1
RESHEHADDRESS=QAFH

TRAMSFER CHAMMEL2 LBFART
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NEXT

CONTTNUE ,
FIMISHTRANGSFER
NEXT

CONTINUIE
FINISHTRANSFER

MEXT -
COMTINUE
FINMISHTRANSFER
NEX1

G010 ZERD
FINTSHTRANGFER

SET START-EXFERIMENT MDDE

FAGE 23
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Bl T T T T T R o T LR K K NS L LRI TN T X HT KT T T

FIRST PROGRAM WRITTEN IN CORLAN (29.03,1981)
IT TRANGFERS DATA FROM BUFFER-MEMDRY TO RESULT-
MEROET AND THEN QUMFS TXT INTO THE COMPUTER,

é REAFECO)Y = MEMORY INMCREMENT (=1)
- BMAFECO) = MEMORY INMCREMENT (=1)
i DATAL = NUMRER OF WORDS TD TRANSFER

n‘NN Nn‘\'NNNN

RN ST AT TN ST FA AN AN NA XY X YA T4 A

o

EMDEX BUFFEFR.TMNCE=0: RESULT.INCR=0
%
COMSTANT REAPEIBITFER INCRY =1y ROAFM(RESULTLINCRY =1y DNATAT=1024-~

LDEATION = O

LAREL SERO

CRMT T MUE

JEXT

LOTo ZERN RON NORMAL “START-COMFUTE’ GO RACK TO IDLE-LOOF
SULTHOUT BNOING ANYTHTMNG

LACATEAR=2 208  START-TRANGFERS FROM RADAR-CONTROLLER THE
AUCURERELATOR STaARTS EXECUTING IN LDCATIDN 32
LALL MOUVERUFRES
JEXT
Cabl UMb ToNaknlo
HEYT
070 ZERO
=T
SURKOUTTNE HOVERUIFRES
RELDAD LR .
RELOADIVALDE=UATATL~RARAFRORUFFER.LINCR)
COMTINUE
tE T
CONTIMUE
OEF =0 AFM=0
INITEIALTAE ACDRUMUILATOR
SET STaRT-EXPERIMENT MODE

T

CONT ITNUE

Q?PHm?ﬁPBwHSAPH(BUFFER“INCR) AAFM=RAFM-RSAFM(RESULT_INCE)
L= CRY

NE X T
LAREL LOOFONE
TF (LCL = 0) THEM CONTINUE ELSE BOTO LDOFDNE
LE1=101-1
BRUFFERANDRESS=RAPRYREAPRCBUFFER INCRK)  QNAFR=RUFFERADNDRESS
FESMEMANDRESS=DAFMEREAFM(RESULT_INCE)  OAFM=RESMEMADDRESS

CHAMNEL T =¥ CHAMNEL 2:=Y
LA TRFG
SToRE OREG

NE T

K T Ui |

HTRAKE OREL EGTRORL LAST SANFLE THTO MEMIRY
REOHNVER FTRC-LTHE . .
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NEXT

SUEROUTINE NMUMPTONORDLO
FELOAT LCR1 ‘
FELOATVALUE=DATAY
CUNT CRITE

MEXT
CONTINMNUE
FRIFPARE TRANSFER

HEY 1
CONTIMUE
FREFARETRANSFER

HEXT

CONTINUE

TROANSFER STATUSWORD
QAFM=0

MEXT

CONTTNUE

TRaNSTER COMTROLWORD
QAFH= QakE - REAFMCOO)
LOCY =L

NEXT

LAREL LOOFL
CONTTINLE
LE1=LCT -1 '
FESHMEHANDRESS=REAPM0) +QAFM QAFM=RESHEMADDRESS
TRANSFER CHANNEL1 HEFART

NEXT

CONTINUTE
RESHEMADDRESS=0AFN
IRANGEIER CHANNELL LSPART

NEXT
CONTTHUE
FIESHEMADDRE RS =0AF K
TIRANSFER CHANMELR MSFART

MEXT

IF CLC1=0 THFN CONTINUE ELSE GOTO LOOF1
RESMEHAUDRES S =AM :
TEANGEER CHANNELD LEPART

NEXT
CoMrIHIL
FINIGHTRA&NSFER

NEXT
S GOMTINUE
FINMISHTRANGIER

NIFXT
CONTIMUE
FINISHTRANEGFER

NEXT
FPETHRN
FIETSHTRAMEBFER
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LAY TSNNSO ST Y TION T I I TN Y NI AN AN AANA YA X VXA AR A

%
i CORLAN FROGRaM TD TEST RECEIVERS! RXTEST-CDRLANSCLAN
-4

£ AFRCLEY = GATES-1

¢ AFERCIA) = RIUIF, MEH. INCREMENT 1

APMOD ) = RES,. MEM. TNCREMENT 1

B T R T I o R L R S MR A RN T RINILR KL LERT LT,

]

LOCATION=0
CAREL FURG
CONTIHNIF
NITXT
CONTIMUE
RELIAO LERT FELOADUALUE=REAFPEB(LS)
Nz XT
QAP H=0 BAF M= COMTIHUE
NEXT
COMTINUE TMYITXALTZT ACCUHULATOR L.C1=1.CR1
OAPR=DOFE-ESAFRO14) AAPM=0AFM~RSAFM(0)
MENT
iAREL D
TFeLC =03 FHEN COMTTNUE ELSE GOTO D Lt=1.C1-1
BUFFERAGNRES S DAFESREAPEC(L14) RESM[MhUDkIS” RAFMFREAFM0O)
NArR=RUFFERADNRESS AAFM=RESMEMANDRESR
CHAETNET 1 =Xk CHANNEL P=¥
| Nale TREG STORE ORFG
HEXT
COMTINMUE Quf =0 STROEE ORER
MEXT
CONTINLEE L=l Gl RAapBE=RAFR- REAFRC14)
NEXT
LAt POuER
TFeLCL=0YTHEN &UNTINU[ ELSE GOTO FOWEFR LC1=10C1l~1
RUFEERANDPESS=0AFRIREAFE(14) RESMEMATNIDRESS=QAFMERSAFM(0)
RAFR=RUFFERADDRE RS AnPM=RESMEMADIDRESS
CHANNEL 1 =Y XY CHANNEL 2=Y
1.oAl IREG STORE OREG
MEYT
CCONTIMIE GAaF R0 STRORE OQREDN
NEXT
CONTTNUF L= OR] OaFE=QAFR-ESAFR(14)
NEXT
AREL XY
IFCLC1=0)THIH CONTINUE ELSE GOTD XY Le1=1.C1-1
RUFFERADIMESS =QAPRSREAFPRCL ) RESMEMADRDRESS=QAAFH+REAFM (D)
RAFE=RUFFERADNRESS OAFM=RESMEMATIIRESS
CHANNEL 1L =X%Y CHANREL2=Y XX
1.0AD TREG STORE QOREG
NEXT
LOABEL SCANCODUNT
CONTINUE FESHMEMADNDRESS =DAPMIRSAFMOO)
CHAMNEL 11 (CHAMMEL A2
LOAaD TREG ST0RT OREG
JEXT
GoTn SERD SET CONTIMNUE-E? P(PIMFNI MODE STRORBE IREG
FA A A A A A Ay A A A 74m2'775"'7%'7774/”"’”KZZZZ%%/ NN RN AL T T
INMCLUDE TR DUMP-TO-NORTIL0O
NI
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L e R L LRI T L LT A UL L UL,
. e
we AURORA-CORLANICLAN PROGRAM (CESAR LA HOZ) ‘ r 4
Hx nun
'::?7.’,%2'21':5'/.1'7:'.'"? T T I T T T o e K T Tt LT AL LN,

LCATTON=0
LAREL ZERD
CONTIMUFE
T
CONT I
reEL DAL LR RELOADUAL UE=RHEAFPRCE)
WY
Call FOWER
QAR R:=( DeP M
YT
CONTINNE
RELGAI LR fRELOaDUALUE=REAFBCLL)
NEXT
CORTTMUE
JE ]
CoETrn
EELOAR L0y PFELOADUALUE=REAFRCLI0)
Wik T
COFIT THHIE
JEXT
T Y M
LEY AN LR [ OaDUGE HE=RSAFROY)
I
CAalL STHGLERULGE
Harg=0arairanPno1 ) QAP =RAFM+RSAFM D)
NEXT
CONT T MU
REL DAL LCRI RELOADVALUE=RSAPRCOLS)
HEET
CONTINUE
IEXT
CONTTHUF
RELDAD LCE2 RELOATUALUE=RSAFR(14)
AT
ALl MM TIPULSGE
RAPE=QAPEIREAFECLEY  QAFM=AAFMERSAFH{1S)
EXT
COMTLINLUE
RELDAT LER2 RELOADVALDE=RSAFPECT)
UEXYT
CaLl. MULTIFUL SE
NAFR=RAFRIRGAFROLIY AaFM=00FHM+REAFM(0)
NEXT ,
CALL MULTIFUHLSE ‘
NAEE: AAFEAREAPRCOL XD QAFM=QAFMIREAFM D)
NETRT
CONTI MU
RESMEMADURESS=RS5aFM 0+ “AF H ‘
CHANMEL D =1 CHANHEL 2~ STRORE YRETD Lnan TRER STORE OREG
INITIALIYE (hl')lf.'-l.”ﬂ.ll..ﬁlT‘I.']F\'
IEXT
GOTHR 7TERD
SET COMTINUE-FXFFRTIMENT MODF

.
,- fl o asms 'u- LYy -/n -z'n LI A R R T S TR R Y LT
e A e A A A Ay S S A S Ay A A

:-'/u-/.,-/;,/ /-, /7'/' 7/.; , 7- “4 :"-/7;/-,/-1
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HEXT

VABREINITINE FOWER
“
4 CALCULATES
, LR
e AFRCLXD

4 . AWM )
A e T T SR TP ES
LONTTMUE
LET=LERY
RAFE=RAFE-RTAFPEC] )
IMTTIAL TZF ARCURLILATOR
PeT
LABEE POWLOCD
PECLOT=00 THEY BETURN FLSE
LEdel )

CUFFERADDEE SS=Q0AFELREAFRI13)
=RAPMERBAFH0 )
CHANNEL 2=Y XY

FEGHEMADINRE SR
CHAMMEL 1L =X
WEXT
et PROGE S

e g w7 e g 0y S 7 s B 0 e
E A A A N A B A A By

CLCRSD

ARV YR TR P
o0 fot (0 F1a fur o Fo tne

AFRLR )
(LERPY <oms AFE(10) =
(LPR1)Y Tm== APRCIDY =
AlrRCL3)

AFMCD)Y =
AFH14)
AFMCT5)

AFE(R ) =
- SAMPLE

%

FULSE ND. LAGH LE. N0

orwensn, e
A 4

: SOMPLE
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CHT=X%X AND CH2=YXY

HETGHTG -1

ITNCREMENT (=1)

REGHEM INCREMENT (=1)

- ARG TGOS TE VYA TAA

LYY YY VR YA X3
Py A

RAFH=DAPM-RSAFMOND)

GOTO POWLOGE

QAFR=RUFFERADDRESS
RAFM=RESHEMADNRESRS
STRORE IREL LOAD IREG STORE

OREG

SAMPLES XXX ARIT

VVVZAZLZ%Z%ZZX%Z%KZ%ZZZ%Z%Z%

LAGE-1
HEYXGHTES-1
BAMFLESB-1
TEMFORARY
RANGECELL

(IN RANGECELL)D
STORAGE

INCREMENT = 1 (NO DVERLAF)
INCREMENT = 1

TNCREMENT = 1

: TEMFDREARY STORAGE

OF LAGES CALCULATED

~
o Y TV Py R Y P R P Y R R R PR VR PR Y NV RV VA Y VTRV VR TR TR A R ILID WS/ U N R Ve B Ny R ws BN,
‘n Ay A A A Ay A R Ay i e ooty Al ROy e Ay Ty R A A A A e A B By By e A B A e A fy B B O Ay By B A B A B A A

SURRNOUTINE SINGLEPULSE
CONTG MUE

LCL=1CR1 LC2=L0RE

X

LAREL P3LOC2

TEFOCT=0 OR LCI=0)THEY GOTO PILOCY ELSE

LCl=L{1-1
BUFFERANTIRESS

LR D31
)

CHANNEL 1 =X 800+ 7k Y CHAMME!L
INITIALIZE SCCUULATOR

HIMT

"AREL P3LOC3
FFOLCL=0 0
Y B A Y o A
BUFFERAGNEE
PECSHEMAQIRER S SE0M CC Y 00

LEsa
L

Lt

CHAMNEL L0 Toual D0 N R

LI03=
BUFFERADDRESHS=RAFR--REAFEC(LA)
RESHMEMADNFESGS=QAFM--REAFMI LT

EATBRCI3YFQATR
RESHEMANDRRESS=REAFH LS FRAFM
SR YRKEXRY

=00 THEN ENTD F3LOCT
LCRLA=LE
(AR E 4 RARH
M
UE®Y

1LCR3

OAFE=RUFFERATURESD
OArM=RESMF MADDRESH

CONTINUE

AAFR=RUFFERATMNRESS
OAFM=RERMEMATIDR :
STRORE TREG LOAD

IREG STORE

ELSE CONTINUE
FOAFRCLD) =RUFFERADDIRESS
REAFMOLA) =RESHIMADNORESS

CHANNEL 2=0LDUALUE¥X-0LDUALUEXY
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STRDEE IREG  LRAD IREG  STORE OREG
MEXT
AREL F3L0CA
IFCLEI=0 QR LEI=0)THEN CONTTNUE ELSE GOTO F3LOCA
RS EINAE LO3=10X-
BUFFERQHDREH! GAOFHC 1?\{ﬁ.ar}<1‘) REAPE(12) =RUFFERAIDRESS
RESHE HARURFGS=REAFHIOY $RGAFNC14Y  RBAFH(14) sRESHEMAIDRESS
THAMNEL L=00 VAL YE S EDUIVALIERY  CHANMEL P 0L DVALUE*X~DLIVALUE XY
GTRORL TREG LDAD TREG STORE OREG
KT
LaRCL F3LO0S
CONTINLE
PCT=LORLA L EE=L RS
AF T
TFOLET =0 THES CONTIHUE ELST GDTO FP3LOG3
TECLCL=0a THEN LEL=LCRYL ELSE LO1=LE1-1
(ot 03
BUFEFEFANNRE ER=REAFROTDH0AFE QAPE=RUFFERADDRES
RFSMERANDRESS: DAFh
CHAMNEL 1=3&S Y8y CHANMEL2=Y¥X4KEY  GTROBE IREG LDAD TREG STORE OREG
ACCUMILATE
M
AREL PELOLT
PFOLER=EY THED RETURN El"t _Gnro paLne2
LET=LORL L E2eL e = CR

RN R -/-
T aw e To o

oy 0y 0r s s
(]

ot YA f/7 T T T R NIRRT MK R L NI KT LT T T
fl'h'(f.l..lll.'ll /TIIFIIJIIHHF -T0 NIRRT O

AR R NGRS F AN A A D hmh'7L2ZZMV//uKZ///¥ZZKZK7Zu"7?%//é/4u/4n
l“anlUN SO
SHERDUTIRE MUL TIRIH SF

o CLEFYY 2wms APRCLSE) = PULEES-

" LOR2Y wzama pfPROL4) = HETGHTS-L

K APRCLEY = SOMPLE TNCREMENT

b/ APRCL2Y = TEMPORARY STORAGE

Tt (LORY1Y Sm=z AFROZ) = (LAL-1)=(RACK~1) = O FOR 1 DF FaACH
" FOR FIVE FULBESS

& ArRCE Y = SAMPLE DISTANPE BETHFEN FIRST AND SECOND
- APRC2 ) = FIRST AND THIRD
“ ARBCL Y = FIRST AND FOURTH
" fiFRD ) = FIRST AND FIFTH

L7
K4 APMOO ) = INCREMENT TN RESMENM (=12
R A e e B A A A O B A A A A A FRA AT FEETEET NG T XN ES TN

LC1=1CR

LE2=LCR?
REATROL2Y=DAPR-REAFDO ]S
DAFM=RAPH-ROTAT00)
INTTIALTZY ANCUHHLATOR
CONTTHOT

X

ALEL LG

el 10y THEN GODTO 1008 FILSE l'.‘.II)f‘JTII\lL.IE.'

TFSLCT=0Y THEHN ll 1=LCR1T  FLSE LC1=L01-

RUFFERAINRERS=RGAFT 12 A REAFRCTD) R ﬁf[ T 2Y=RUFFERADDRESS
CHAMME LT =X vy CHAREL D=V by STRORE TIRES
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NEAT
ABEL LOCH
TFAOLCL=0) THEN GOTO LLOCS FLSE CONTINUE
TFQLC1=0) THEN LC1=1CR1A ELSE LCL=0L01-1
LCRIA=L11
RUFFERADURI GO =RSAFHCL D) FREBAFRBOLEL)
FESHEMATINREES S =REAPM OO Y IQAFNM QAAPM=RESHMEMADNIIRESS
CHANNELD 1=00 PVALUFEXSOLIOVALUEXY CHANNEL2=0LDUALUEXX--DLIIVALUEXY
STRORE TREG LOan TRIN STORE OREDL
T :
LAt Lnca '
TFCLCT=0) THEN CONTINUE ELSE BOTO LOC4
TFALC1 =0y THEN LCI=LCR1IA FLSE LC1=001-1
EUFFERANDRESS=REAFPRCI 2 FREAPECLECT)
REGSMENANDRESS=REAPHCO ) 4Q6FPH AAFPM=RESHEMALDRESS
CHANNEL T =00 VAL e+ OLIVALUEXRY CHANNELZ2=0LDVALUEXX--0OL.OVALUEXY
GTRORE Tl LOALN TREG STORE OREG
MY
PAREL 1.O0CH
JFCLCL=0) THEM COMTINUE ELSE GOTO LOCH
TEC CE=0 THEM LCI=1CR1L ELSE LC1=L0C1-1
RUFFERADDRESS=ESAPRCI2YHRSAFRCLOL) AAFR=RUFFERADDRESS
CHANNEL I =K k&4 VY CHAONMEL2:=YXX$X XY STROERE IREG
NEXT
LAREL LD
TFOLEP=0)Y THEN RETURN ELSE GOTD LOC2
LC2=L00-1
R A A A D AR ENY TGRS TS TGN A

NN
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6. RUNNING THE TRANSLATOR

The translator is  invobked in one of the following waus!

temall letters ave user-ineuts big letters rromets from
the romentepe)

RIPREFYCIRLAN
CORL AN - UNA . 32
SOURCE-FILE ! <spuree-file
LIST-FILE S ligt--filex

NONE-FTLE:

or ‘

BCPREPYCORLAN <sourece-filer <list-filer <obdect-file>
ar

Seode il e

CRCPREFIYCORLAN Swpurpe-filesssdobdpet-file:

nr
QLPREFOYCORLAN “source-Ffiles <ligst-filerey
nr

RIPREFIIORLAH <Teonvee-filateee

Where <couvee--File> i the name of the Tile where vou have
el oy ODELAN-srodgram. Eutension 1CLAN igs assumed if
none in apecified. Thus i F1 i giveny & file F1LICLAN
must esict. However e.d PLISYHE i aleo Ipdal.

The <list-fileX is the mame of the file where you want the
Lisbing of the syvosran anrd the rossible error-messadgrs Lo
R @A . The <list~file>» can be TERMINAL: LINE-FRINTER or
arny other filep-namne. The <carde~-file> is whers the code
resdatle L EROS wed CHRERBIM is ruts Extensgion COOD is
asgumed 11 nore given.  If Pl is sprecifiedy a file FreCceon
must exiast. Hopwever e.d. PLIOR] in also lesHal.

If neither o one of <ligt-Filerx and <eode-filer is

urnwanted Ligsing RETURN for Lhe file-nane will do. Turing

FETURM for <list-file> will cause rossible error-messades
to arresy on bthe termninal .

Fu enclosing Lhe nemes Fovr <list-filex and <code-filex in
euolen (""" g opew File will sutomsticslly he created.

The listing-outeat From CDRLAN hes three numbers in front
of each Line. The firoet nomber is Lhe rProgdram-memors
location io the correlasbtor bheinsg progyamaed. The second
nunher s pumbore of spurre-codes lines comeiled <o far. The
thiecd rnumher gives Lhe Tine pumber of this  line on the
souree-file indicated Le the heading on esch rade, I no
TMCLUNE s userls Lhie second and the third number will be

paal .
The follrnwicng ehows 2 =amele run with & “dummy’ -Frogramns

CCORLAMN TIEMO: TEREM: »

HELAN - MOS80 FILER . NEXKO TIME 1123262038 DATE 227JUL7

0
0

0
0
4
Q
O
Q)

N L Y Y Y L R A A A T L AL VTR T L X4
mﬁﬁhmm&ﬁmémmuiﬂ&hﬁé$4m4mm4mm$mhkénmmmmnmmmmmﬁAum

a'd
in

1 1
2

X I 4 A VERY LITTLE DEMONSTREATION-FROGRAN
4 B A

[ R L R T Ty R T T T R Y Y Y DD DT L)

¥ ot AdmmmWndemAmhmhﬂmmmm4muﬂ&@mmﬁ%éméhmﬁm44n-mnnmnA
X

) oo

7 FOoETHOEY T NCATTON. U=Le LOCATION 222

.} L

34 FAGE 1

AN TN IAY

zz;{- aserupe arus e w00,

N Y Y Y N Y
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() S 9 *CONSTANT DATAT=333r RBAFPR(LOCATIDN.2)=-30
0 10 10 =% -
0 11 11 #LDCATION=0 : “START FROGRAMMING IN LOCATION O
0 12 12 =LAREL ZERD
) 12 1X =NEXT
1 14 14 %
1 15 15 >NONTIMNUE
1 16 16 »RELOAD LOCRI
1 17 17 *RELDADVALUE=RSAPR(LOCATION.1)
1 16 1R =% ' '
1 1% 16 YNEXT
? 20 200 *CONTINUE uA DUMMY STATEMENT AWAITING THE
z 21 I “RELOAD T EE FULFILLED
2 a2 @2 ENEXT
23 23 =¥
S R4 24 :LCL=LORY
25 205 HAHFR=0
26 2o FROFM=0
27 P OENEXT
20 20 %
e 20 ETFOLEL=0) THEN GOTO ZERD ELLERS CONTINUE
30 30 =HEXT
31 X% :
A2 32 SROTO ZERD
53 33 »END

S a2 R RS P

f R S S 8

E=

# FREROR IN LINF SF UNEXFECTED SYMROL

As can be seen therve is an error in  line 29, Tihe
unesrpected semhol is ELLERSy which of couvse must be ELSE.

(ELLERS is norwedian Foar ELSEDY .
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