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A8 STRACT

AS THE ~RITJ~G OF C O~ R~L AT OW PROGRAMS WE NT A L O ~G . O N ~ EA RLY
SA. THE NE~ D OF A~ EA $IE R W~Y OF PROGR AM MI NG THAN THE P RE SE~T

O ~ E . I~ THAT SC HEME O ~ E DEAL S ALL TH E TI ME wITH oeTAl
NUMeER S IN A RATHER TEOIOV S WAY.
TO MAkE Il EASI ER 10 PRO GRAM. A LAN GUAGE wA S O E F I~E D dY
ANOY PEPPER DI~ E EARLV 1Y79 . HI S CON CEPT HAS ONLY 6~ t~

SllGHTLY MO DIFtE O LATER.
THI S MA~UAl OE SC RJ BES THI S LANGUAGE. TO B ~ ABLE TO ~S E T H ~

MANUAL AND THE lAN G~A GE. ONE SHOU l D HAVE KN O.l EDGE A ~OUT THE
BASIC PRINcrPLES OF THE CQRRE LA TQ R. (REF 1 )

IN THE FUT URE ONE HOP ES TO RA I SE THE LE VE L OF THE L~~GUA GE

BY I~ PlEMENTIN G SU 8 R OU T l~~ STRUC TURES . lO OPS ET C.

AN Y CO M ~ E N T S. C ORREC T IO~ S A~D SUGGES TI ONS SH QUl D BE ~O UTED

TO EI S CAT - R A MF J O " D ~ O E N ( ~ T T. : BÅR D TbRUS TAO)
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1 . p.rR O OUCT1 0 ~

----------------
THI S RE POkT u l VES ~ Ot SC PI PT I 0N OF THE COR~ElA TOR - lA ~GU AGt

CORPREP. AN D HOW TO US E IT .
COR PREP IS A PRE PAS S A S St~ B L~ R . THAT IN THE PkESE ~ T STATE
S I~PLY. ON T~E BASES Of A SET Of DEFINE D KEywOR OS . SU 8­
COD ES AN D Op. eODES. GENERA TES A CO R~ E L A TOR PROGRA ~ IM Äu t .
THI S ~ E A N TH AT THER E I S NO CHE CkI NG ~S TO wHETHE R TH E
PRO GRAM IS OOI~G CRAZY T~lN G ~ OR NOT. HOwEVER. ~R~O ~

MESSAGES wiLL BE IS SUE D w H E ~ I LLEGA L eOOING IN THE SOUkCE
TExT IS Oc TfC TEO .
(THE SEN SI 81LITY Of A P R OGR A ~ CAN TO SO ~E FX1ENT ~t S TEO
US I NG TH E CORRS I M P R O G R A ~ . (St E kEf 2»
AlS O TH ~ EN - JRE DA TAF l tLO OF T H ~ COPRl LATOR CA~ BE u INE D.

BEf ORE ANY D~ COD [N G S DONE . THE PROGR AM IMAG E I S St T TO A
OEFINE D OlJ"''''Y S TA-,t . ( SEE ö.1) TH U5 ON LY ACTlvE I N$T RUCT INS
NEED BE OEF I ED (~ N ACTl vE ;N $TRUCT!ON I S A~ INSTRUC TIO N
TH AT I S DO J ,N S I Es LE THIN G' FOI< hd: P ;:OGRA"' )
NO OU M ~ IES _ NECESSA Ry TO OE FI NE.

TH~ OU T~ UT {ORJ ECT- COOE ) FRO M CORP~~~ IS COMPAT IB LE wi TH
T H ~ ~ xl ~ l l ~ G ~O FT ~A~ t. HE~C E All THE D IFf ~ ~ E~T PA ~ TS OF
THt P ~OGPA M C O R ~S IM ( REF ~ ) . CA N BE AP PLI EO TO THt OUT PU T.



2- -

NO TAT I ON S U S~ D THRUDUl THE TexT:

<> AN YTH ING EN CL OSED ~ I T~ IN THESE BRACKETS SHQU LO BE TQEAT t O
AS A SIN GL E ENTITV. ~ H IC H MAy lAK E VA lU ES OR STRuCt URES
DEFINEO fL S E ~ HE RE.

:; = ~EA~S 'IS OEFINED AS'

II ANYTHING ENCLOSE D wl THJN 2 SlA$H ES I S A OE f I NI Ti JN .

() IN SYNTAX OEF I N1TI ON$i ANY TIN G ENClOSEO I N
PA RANTHE SI S MAY BE REPEA TED ANY N U~B ER OF TI Mt $
G ~ THAT LI NE.

EXAMPLE:

A DIGIT CO ULD BE OEFIN EO LIKE THI S:

< DI G IT >: : ~ / ' / 2 / 3 / 4 / ) / 6 / 7 / ~ / ~ / O I

I. ~. A DI GI T I S A " " OR A ' 2" Ok A 'j' ETC .

ANYT HI NG NOT APPEARI NG IN SPEC IAL BRAC KET S. <> .
15 TO BE TA KE N TO MEAN ExA CTl Y wHA T IT I S .

IN THE CORPREP LANGUA GE EACH LINE I S CON51 DEREO A
COMM AND, EVERY LI NE (t , E. Ev ERY CO MMA ND) HA S A
3-CHARACTE R I OE Nl l f l ER DE NOrEa KE YwORD.
THE 3 LEF TMOST CH ARACT ERS o ~ A LI NE MUST A L ~ A Y S Bt
A KEyw ORD. (AN E X C E PT J O ~ I S MAD E f OR COMM EN TS AND
CONDITI ONAl ASSEM BLI NG (S EE 7.»
THE f Oll O~l N G KEYW ORO S ARE OEf l NED

(KEY-~OR O ):: ~/N XT / t OL / E N D /l O C/ S U B/l A B/ GT O / P R O / A P 8/ AP ~ 1

IA CC/ ARI / OUT/I / 0/

EAC H KEywOR O 15 EXPlAI NEO I N SE PERATE SECTJONS LATE R.

LEGA L SEPERATORS ARE

<SEP>::=/<SPACE > /i /= / : / - / <SEP> I

COM~ENTS CAN BE pur IN ANY~HER t AFTER A PER-C EN T SI GN ( ~).



3. PR O GRAM~I NG TH E ~I C R O -I N ST R UCTI ON .

3.0 GENERA L I N S T R U C T I O ~ F O R ~AT.... .. ... .....................
A GEN ERA L fNS TRUC TI ON WOUl O LOOK LIKE T~ I S:

<STATE MENT >::=
<KEV -WORO> «SEP> <SUBCOOE><SEP><OP. CO DE» • • ••

PERMIT TEO KEVwQR OS CO NCER NING ~ICR O- IN ST R UC T ION Ak E:

<KEV-WQkO>::=/P RO/ APS/ APM/ ARI/ ACC/ OUT/ I J OJ

( NaTE THAT 1/0 I S QNE KEV.O RO>
TH ESE KE YwO ROS REF ER TO S U~F I E LDS I N THE M 1 C RO - l~~ TRUC T IO N

WORO.
TO DO A COM PLETE PROG RAMM I NG OF A M I CRO- INS T RU C T IO~ .Owo
7 LINE S OF COD E ARE NEE DED.
NO TE HOwE VER. THAT ONL V AC Tl VE PROGKA M FI ELOS NE ED BE
DE F INED IN THIS CON CEPT.
EACH KEYW QR D HA S A SE T OF SUB CODES THA T ARE pA RTI Cu t AR TO IT.
TH ESE wi LL ~E D E ~ I ~ED I N TH E SECT1 0 NS 3. 1 TH RU j. b. wi TH
O~E SEe TION FOR EACH ~E VwORO.

I N I TS TURN EACH SU8COO E HAS A SET OF a p . CODES THAT AR E
PAR TICULAR TO I T. TH ESE ARE OEFINEO AT THE S A~E TJME AS THE
SUBCOOES .



- '-j -

.............. .. ... . . .. .. .. . .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..
S'(~TA X :

PRO« SEP ><SUBCOOE) <SEP><QPCOOE> } ••••

suarOD E ~E A NI N G

I c el CONO ITIO~-CODE

FOR THI S PAR TICULAR SU~ C OD E TH ER E AR t S DI FFER ENT wA YS TO
DEFINE THE ap. CO DE.:

THE D IFFERE~ T wAVS ARE LI ST EO &ELO w:
(~OTE THAT ALL THE CAS ES BElO w ~ UST BE PRECEDED BY
PMO<S EP > l HUS GE TTING PRO- CC= •••• >

(AS E 1: CC~ < OCTAL CODE FOR THE TEST>
THE OCl AL eOD ES ARE F O U~ D l~ RtF 1 .

eAS E 2 : CC= ( USE-A )
TH I S ~fAN S USE A UN CO~D I T IO N A L l Y .

e ASE 3 : CC= (IF <TEST> TH EN ij El 5E A)
If TEST IS TRUE USE 6 ELSE use A
THE POSSI BL E TE ST S A"E:

<TEST>: :=/ LC1=QI
I LCZ=OI
ILC1=O O' LCZ=OI
I LO= OI
I LC1=0 O' LO =OI
IL CZ=O Ok Lo =0 I
ILC 1=0 OR LC2 =O OR LO =OI

IL C21l'Ol
IL C1= 0 O' LCZO OI
ILCZoO OR LC 3= 01
ILC1=0 OR l C2PD OR LO=O I

ILC3.lt OI
IL C1=0 OR lC.3" OI
ILCZ=o O. LC30 01
I LC1=O OR LCZ=O OR lC3,ll'OI
IL CZ= O OR LooOI

ILC1=0 OR LC2pO OR LC3t1D I



CASE 4 : CC= ( I F <T EST'> THEN B ELS El F <TEST2 > THEN A
OTHERw l SE CONT)

( I F TEST1 IS TRUE USE B ELSEl F TEST2 IS TRUE
US E A OTHERW IS E TA KE NExT I~STR UC TI ON.)

<TE ST1> AN D <TEST2 > ~U S T BE ONE OF THE PA IRS
LIS TE D 8ELOW:

<TEST1 >: := <TES T2 > ; : =

IL C1=OI I LC2 =O I
I LO =OI ILC2=01
IL C1= O OR LC 3=01 ILC2=OI

IL C1=OI I LC2 'O I
I LC3=OI I LC2 ltOl
I LC 1=0 OR LC3 =01 ILC2'OI

I LC 1 .1t Ol I lCl =O I
I LC3 .1t Ol I LCl =OI
I LC11<1Q OR LO ' 01 I LC2 =O I

I LC' "0 1 I lCl. .ltOI
I LC3C' DI I LCZ #OI
I LCHO OR LO' OI I lC2 ltOl

CASE 5 : CC= (IF <TE ST > THc~ 8 OTHERw rS E CONT)

(IF TEST I S TRUE USE 8 O T HE R ~ IS E CO NTI NUE
TO NE XT !NS TRU CTION)

<TEST >::= / lC1= O OR l C3=OI
ILC1'0 OR LC3' OI

EXA MPLES OF LIS E

CASE 1 : PRo-C e=71: • • ••

LOOKI NG UND ER CHA PTER FOR PROGRAM I~S TRU C T ICNS I ~ RE F 1.
ON E 0 8 $ ERV ES TH AT CON DITI ON-CO DE 71 MEANS
IF l C1=O TH EN 8 ELSE A

CA se 2: PRO- CC= ( USE- A) : •• • •

CASE 3 : PRO - CC= ( IF LC2= Q OR LC3=Q THE N B ElSE A)i ••• •

CA SE 4: PR O-CC=( IF LC3lt O THEN 6 ElS EI F LC2= Q THEN A
OTHERWISE CONT): ••••

e ASE 5: PR O- CC= (l f LC1=O OR LC3=O THEN B OTHERWI SE CO~T): ••••



- \:> -

SU BC OOE MEA NY"l G op. CO DE MEA~I"lG

I AI I C O~ D I PC= PC+ ' ; DOP STACK
lPETOI PC=RETUR~ AOOPESS ;POP STACK
IGT ODI PC=A DDRESS;POp STACiC
I ~AR DI PC=SAR ;POP ST .GCI(

IC ON I PC =PC +'
IR ET I PC =RETUR~ ADDRFSS
IGT OI PC=AD DRESS
ISArt l PC= <;AP.

/cO'S I PC= PC+1 i PUSI-l STA CK
I P ETSI PC=RETURN ADO j;; FSSiPUSH STACK
IGT OS I PC=ADORESS iPUSH STACIr:
ISA PS I PC=S.4R iPU SH STACI{

1 8 I SAME OP. COO ES AS 'OP A•

I lCll - LOaD (nuN TER l
' .... onp / NO OPERAT I ON
I DE C! LC1= LC1-1
fle R'1 LC1=LCQ1
IlC 1P-/ lC1=LCR1A
I CI 0 2 1 IF lCl=O THEN (LC ' = LC~ ';lC2 =L C2 - ' )

E l SE ( l C1 = l Cl - 1 )
ICT3A I IF IlCl=O AND l eJo n) T H E ~

(lC1=LCR1A ) EI. SE (l Cl=l Cl-l )
/C 11 l , lC l= O THEN IlC l '10 1 ) El SE

IlCl=lCl -ll
ICAI l F lCl= n THEN I l Cl =lCP 1A ) ELSE

(lC1=lCl -l )

Il C2I - LOOP CQUNT E P 2
j tW OP I NO r')PERATIO ....
IOECI lC2 =lC2-1
!lCR2 1 lC2=10 2

I l C3 1 - LO OP COlJNTE R 3
INOO PI NO OPERATION
I DEC! lC3=lC3-1
I lO31 l C3=L CR3
I CP31 IF i.cse o THE N ( lC3 = lCP3 )

El SE (lC3=lC3- 1 )



( -

I l e' Ä! - T E M P O R A ~ Y REG IS TER FOR le l
(A l SO CA l LE O l C ~l A )

/ REL O! - REL OAO

INO OP I
I LC1 I

I NOI
/YE S I

NO O P ER A T IO~

l CR1A =LCl

NO OPE RATI ON
RElO AO REGI STER wI TH VALUE FROM
AP 8 (AODRE SS PROCESSO~ FOQ
BU fF ER foI EMOR Y)

t RAORI - REG IS TER AODRESS wHE N R ~ LOAOI~G REG lSTER
( I.E. WHEN RELO = YES )

t SARI
I BARI
ILCR 11
I LCR II
IL CR51

STAR T ADDRE5S REGISTER
"S E ADDRESS REG I SH' (APBl
l ODP CDUNTE R 1
LOQP COUNTER 2
LOO P CO UNTER 3

(le l , l C2 AN D l e] ~EAN l oo p- ca UN TER " 2 A~D j RESP ECT IvE ty )



3 . 2 KEY -W QRO = AP ~ ( AOOR ESS PR OCE SSOR BUF FER ME~ . )

KFY - WO RD = APM ( AOO RES5 PROC ESSOR RE~ U L T ME M.).. ... ...... ... .... ........ .........................
SYNTA )' :

APB{<SEP >< SUBCO OE > <SEP> <OPCOOE» • • • •
APM{<S EP><SUBCO OE><SEP> <QP CODE» • •• •

SU8 COO E

I SRU

n: UNCI

MEA NtNG Op. COOE MEANI"lG

ALU- I AOI R=P S (A) - s =o
SnURCE I A8 1 R= RS( A) - S=R S ( B)

IZOI P=lE RQ - S= O
IZBI R=ZERO - S=A S(B )
IZA I R=ZERa - S=RS(A)

I I AI R=DAfP.t - S= RS (A )
II 0 1 R= DATAI - S=O
II ZI R=O ATAf - S=ZF. RO

ALU- I R+SI F= R+S
FUNC TI ON IS-A l F=S-R

IR- SI F= R- S
I AORSI F= R. OR.S
IANOS I F=R: .A NO.S
I NRSI F=. NOT .(R).AND .S
naS I F= R. EXOR. S
IRX NSI F=R.EXNOR. S

IDE ST I

I AI

181

ISEll

AL U­
DE ST •

A-AD DR .

B- AODR

SE LfCT

IOFI
1'1
18F OA I
1 8F I
18 1 0 /1
I B/I
18202 I
1821

<aCT . NQ.>
(0- 17 l
<a CT. NR .>
( 0- 17 )
I NOI

IYESI

AD OR.=F - O= F
AD OR . =F
ADOR . =RS (A )- RS ( B) = F
AO OR.=F - RS(B)= F
ADOQ.=F - RS (B )=F/2;o =O/ 2
ADDR.=F - RS (B ) = F/2
AO DR.= F - RS(B) =2 FiO = 2Q
AODR.= F - RS (B ) =2 F

REGISTER STACK ADDRE SS
( ONLY FOR READ ING )
REGIS TER STACK AODR ESS
(80 TH RE AOtNG AND WR I TING )

B- ADDRESS IS USED TO ADORESS
THE STAC K WHEN EVER B-AOORESS
IS R f F E ~ E N C ED . ( I. E. RS (B»
SEl FC TS LC 1 TO AO OR ESS THF STACK
W ~ ENV E R P-ADORESS I S REF ERENCE O.
I.E. REGIST ER ~ TA C K ADDR ESS := LC1 .
(I. E. RS(LC1) INSTEAD OF RS(B»

THE SELECT OPTI ON APPL tE S ONL Y TO THE APB PR OCESSO R.
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3.3 k EY-~ORD :: ARt (ARITH ~ETI CAl t~STRUCTI ON S)

•• •••••• •• • ••• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

S YNTAX :

AR t «SE P>(S UBCOOE>(SEP> <QP. CODE » ••• •

SUBCOD E MEANJNG

, ,,,,-' A/ SOURCE FOR ,",UlTIPLlER l R EG I~TEf( A
IM2A ! SOURCE FOR ~UlTIPLlER 2 REG IS TER A
/ M3A/ SOURCE FOR MUL T I PU ER 3 REGIStER A
I M4AI SO URCE FOR MULTI PLI ER • REG IS HI( A

I ., BI SOURC E FOR MUL T IP LlE ~ l REG IS TER B
1" 2BI SOURCE FOR ~U L T IP L1ER 2 REGIS TER B
1"3BI SOURCE FO" _U LT I PL/ ER 3 REG ISTER B
IM481 SOUReE FO" MUL1 I P LlER • REG IST ER B

SUB CODE

' '''''' AI

QP . CODE

IXI N11
f VI NTI
Ix fx T I
/ VEx TI
IQNEI

"'E ANI ~ G

REG-A=X- INTER NA L
kEG -A =Y - INTERNA l
~fG-A =X-l:xTER~ A l

W EG - A =Y- ~X TERNAL

REG- A:: ' (ONE )

SAM E CP . e ODE S AND MEANIN GS APPl Y la REGI STER A
FOR THE OTHE" MULTIPL IERS AS ~ELl.

SUBC OO E OP. CO DE

IXI"TI
f VINT/
IXE';.TI
/YE XTI

MEA NIN G

REG -B =X - INT ER NAL
REG-8= Y-INTERNAl
REG-8= X-e XTE ~~AL

REG-B= V-E XTERNAL

SAME OP. CODes AND MEANl~G S AP Pl V TO ~ EG IS T E~ B
OF THE O T HE~ MUlTIPlJERS AS WEl l.
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5U8cnOE MEAN ING

151/ 52/ 53/ 54 / S ~ROB e NEW CONTENT I NTn ~ ULTrP LI E R S

' . 2. 3 ANO 4 .

sua caoE ~E A NI N G OP. CODE

151' ST RQ8E INOQP!
IAI
I " I
IAB/

ME ANI NG

NO QP E IU T IO N
NE w OPER AND I NT O A- RE GIS TE R
NEw OPER AND I NTO e-RE GI STER
NEw QPERA NOS I NT a RO TH A- AND
8-R ECd STE R5.

SAME APPLY TO 152 /. 1 531 AND 1 54 / AS WELL .

su a ca DE MEANJ NG

1"' 2 1

1" 3 4 1

APPLIE S TO ALU1 2 (I. E. THE AlU CQNNE CTE D TO
MUlTIPlIER 1 AND 2).
APPllES TO AL U]4 (I.E. THE Al U CQ NNEC TEO TO
~Ul TIPL IE R 3 AN D 4).

(T HE nP. CODE I S HOW THE OUTPlJT F RO ~ THE ALUS
I S FORME O)

sua coo E ME ANt NG QP . CODE M EA NI~ G

1"' 21 ALU 12 IM " OU TPUT = MUll 1
/PJ.2/ OU TPU T = "'Ut. T?
IOIF FI OUTP UT = MUl. T1 - "l UlT 2
IS U" I OUTPUT = MUlT' • "'Ull 2
I MII·n l OUTP UT = -1

/"'3'1 Al U 3 4 1" 31 OUTPU T = M U L T ~

1"41 OUTP UT = folUlT4
IO IFFI OU TPUT = ,", ULT 3 - "' UL Tt.
ISU MI OUT PUT = M U lT~ • MU L T I.
/MIN1/ OUTPUT = -1



- '1; ~

...... ...... ... ........ ....... .............. ...
SYN TAX:

ACC« SEP><SUBCOOE> <SEP> <OP. COD E» ••••

SUb COD E

I S 1 OI
I wRITI
I READ I
I SE TlI
IC Lln I
I SET 21
I Cl " U

MEA ~d~G

STRO BE IN- A ~ D O UT-R EG ISTE~ S

C O~CER~S TH E wR I Tl~ G TO HESU LT ~ E ~ O R Y

CO~CERNS KEA DING f ROM RESULT MEMORY
CO NTROlS f LI P-FL OP 1..
CONTR Ol S f l I P- f LOP 2..

SUB COD E ap. CODe ~~AN IN G OF QP. CO DE

IS ET'I I~ OI

I VE SI
I Cl "' 1 INOI

I y ESI
I SET2 1 1 0 0 1

I YE S I
I Cl R2 1 I NOI

I YE SI

1 5 101

IWR IT I

IIH ADI

1"-4 0 1
I Yl: SI
1 1.j 01
I VESI
INOI

IYE S I

NO QPEKAT IC PIi
Sl ROBE I N- Ä ~ D O ~ T - R E G I S T E WS

"0 OPERA TI ON
WRI TE OUT -REG IS TER TO RE SUlT ~E~O " Y

I N- REGI STER := AC CU MULATOR
( I.E. II.jT ~RNA L A CC U ~U L A T IO N )

REA D ~ E S UL T ~ EMORY TO I ~- R E GI ST E R OR
SET I N- REGJ STE R l a o (lE RO) .
(THE (HOI CE I S DEP ENOAN T ON THE Fl IP-FL OPS.
C O~FE R fF1 AND Ff 2 )
f'.lO O P E~A TI O N

SET FLl P-Fl OP , TO 1 (Hl := 1 >
NO O ~E~ A T IO N

( LEAR Fl IP- f LOP , (F Fl := O)
NO OPER ATION
SET FLIP-F LOP 2 TO , (Ff 2 ;= 1)
NO OPE RATI ON
CLEAR FlIP -F l OP 2 (FF 2:= O)

TH E FLI P-FL OPS wJLL MA I NTA IN THE I~ PRE SENT STA TE U ~ T I L A SET OR
( lR I S EXEC UTED.

Ff 2 = o == > FFl I S CON TR OLl l NG THE READ S TA TE~EN T .

ff 2 = 1 ==> ffl CONT ROL OVi~ REA D S T A T E ~ E ~ T IS T"-4 HI 8 I TE D.

~ S SU~ E FF2 = o :

FFl = o ==) SET IN-RE GIS TE R TO o ( ZE RO) (I O-RE G. : = o>
Ffl = , == > READ RESU LT ~EM ORY TO J N- RE Gl STER .

( I N-RE GI STER := RES .~E~ . (A PM AO ORE SS} )

Ff2 = 1 == > AlWAY S READ RES Ul T ~ EMORY TO JN- REGI 5TER.
( I~-RE G I ST E R := RES . MEM. ( APM( ADDRESS »
I N O E P E N O . ~ T L Y Of ffl



3.S KEY-WOR D = OU T (IN STR uCTI 0~ S FOR DATA TRAN SfER TO
THE. CO,,"P lJTE R)

•••• • •• • ••• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

SYN TAX :

OUT«S EP><SU6CODE><SEP>< OP. CODE » • • • •

DEAlS WI TH THE DATA -TRANSfER f ROM THE R ESU l T-M E~O RY OF THE
CO RR El ATOR TO THE CO MPU TER viA t AMAt AND DMA.

SvatODE MEAN ING os , COD E

PART
PA RT
Pldn
PA RT

SI GNI f I CANT
SJGNIFICAPIIT
SIGNI F ICANT
S IGNI H CANT

NO OPE RA TI ON
ENABLE CQkRE LATO R f OR DATA X-f ER
KE EP I NTE RNAL CLO CK
I NHIBIT INTERNAl CL OCK ( OATA­
REC EIV ED f kQM (AMAC ADVA NCES CLOC K)
NO OP ERA TI ON
'DATA REAOY' I S SENT TO (AMA C
STATUS- " ORD
CO NTROL- WO RD
CHANN EL l LEA ST
C H A ~N El l "" OST
CHAN NEL 2 LEAS T
CH ANN EL 2 MOS T
TEST wQRD l
TES T wORD 2

IN OI
I y ESI
ISTATI
I CT RL I
I CHlLl
IC H''''' !
ICH 2L1
ICH 2MI
ITSTl I
IT ST21

INOI
IY ES I
INOI
IH SI

I NHI RI T

TRANSF ER

DATA­
READY
TRANSfER
CODE

/I NHCI

I RO YI

t XC0 0 I

tXfER I

I SR Ct DA TA
SOV.CE

I SLV11
ISl V21
I Sl V31
!MSTR!

SLAVE l
SlA VE 2
SlA VE 3
MA STER MO DULE
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3 .0 KEY-W QRO = 11 0 (IN ST~ l J CTJ O N S FOR DATA- AND ADDR . ­
EXCHA~ Gr N G I N A MU LT I COK~E L A TOQ

SYS TEM )

• •• •••••••••••• ••••• •• ••• •••• • •• • • •• • • • ••••••• •• •• • • • • •

SY N T A ll. :

I / O«SEP>(S UBCOOE> <SEP ><QP. CODE» ••••

OEAl S WITH 1/0 C OM~UNI CATI O N I N ~ U L T I -CORRE lA TOR

SYS TEMS.

SUbCQD E MEANI~ G ap. CODE

ISE TF/ IN OI
I VE SI

ICl UFt INot
I y ESI

IS8c ' I SElE CT I NOI
eUffER / YE s t
AOORE SS

/ ST UT I /NOI
IYE S/ "

l EDa / INOI
I VE"

I EAS! IN OI
IY ESI

MEA NJNG

NO OPE RAT I ON
SE T FLAu ( SI G ~ A L AT ExTE~~A L

CONNE CTOR)
NO O PERAT IO~

CLEAR FLAG ( R E ~ O V E SIGNAL F R O ~

EX TERN AL CONNE CTQR )
BU FFER AD DRESS FROM I NTERNAl HARO~ARE

~Uf FER ADD~ESS FR OM EXTERNAL AO ORES S'
8US ( EA~)

NO OPER ATION
S T ~OBe I- R ~ G I S TE R

OI SABl E EX TERNA L DATA BUS
ENA BLE ExTE RNAL DATA BUS
NO OP ER ATI ON
I~TE R N AL AD OR ESS ACTl VE o ~

EX TERNA L AD ORESS BUS .
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4. AU1JLIARY KEY WQRD S

THI S KEYWaRO IS USEO TO STE P UP THE l O C AT I O ~ (nUN TER wi TH ,.
THUS IF ONE I S CUR~ENTL Y P R OG ~A ~~IN u LOCAT I 0 N ~ . APP L Y I ~ G

NX l ( AUSES P~OGRAMMI N G OF LOCAT I ON ~+1 TO ST A ~ T . THE
FOL l OWI NG STA TE~E~T S UP TO NEÄT NXT. AP PLI ES TO N+l .

E. G• :

• • ••
• •• •
• • ••

• •••
• •••

·...
• •••

4.1 IOl (J OU: )

STA TEMENT $ IN LOCAT ' 0~ N

S T A T EME~TS IN LOCAT ION N+'

STA TE ~ E~ T S I ~ LOCATt ON N+2

· .
I

TH I S I S A DO NOI HIN G KEvw QRO. P~ I M AR l Y I~TENOEo FOM US E IN
LOCATI ON O. I. E. THE JO l E LOOP . IT S EFFECT IS THAT I l
MAI NTA INS THE DUMM Y t~S TRUC T IONS I N THE P A RTIC U L A ~ LOCA TI ON
WHERE IT 15 APPLIE D.

L OC=Q
I OL
NX T

• •••

• • • • • • •

XI DLE LDOP IN LOCA TI QN O

A PROGRA~ ~uST AL ~ A Y S BE T E ~ MI NA TED ~ y END . I .E . TH E
VE RY LA ST KE YwQRD ENCQUNT EREO I ~ A PROGR~M MUST BE E ~O.
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4. 3 loe (LOCA1I ON)... .... ... .........
GENERA L 5 YNTA x :

LOC =<OC TAL N u~ 8 ER>

<QC TAl ~U~8~R >= O.1 . 2. 3 •••••• 77 ( OCTAL )

BY ME ANS OF l oe T H~ US ~R CAN FORCE PRO GRA MM ING TO STAR T AT
ANY LOCA TION. FOR EX_MPl E I F ONE wA N1S TO PR O G ~AM L O C A T I O ~ 3 6
TH E FOLL OWIN G WI LL 00 :

~STAR T P R O G R A M ~ I N G AT l OCAT! ON 36 ( O( 7 ~ l)

loe MUST Al~A Y S APPEA R f tRST I N A GROUP OF STA TE~E~ f OR A
PARTI CULAR LOC ATIO N.
BV CHA~ GIN G THE Lo e 5 TATEMENT. A SUBROU 1 INE CAN EA SIl Y St
RE LOCATE D TO A N Y ~ H E R E I N THE PROGRAM MEMOR Y.



5. LABEL FACILITIES KEY WQ RDS LAS / Gl O

------------------------------------------
5 . 0 lA S ( OE FJNING LABEl S )
• • ••• •• • • • • • • • • • •• • •• •• • •

GENERAL SYN TAX:

lA 8= <LA BEl ~ AM E>

SU B=< LABEL NA ~ E >

ISUBI Ak O I LASI ARE EQU IVALE~ T .

<LA8El NA ME > CAN BE ANY COM81NA tl ON O ~ NUM8 ERS ( ' - ~ ) A~ D

LETTE RS (A- Z) . ~ AX l~ U ~ ~ CHARACTERS LONG.
BY ~E A ~ S OF TH ESE STATE~E~ TS A~Y LOCATI ON CAN BE GJV EN A 'NAME ' :

LOC· 4 0
LAB:::L ARl

• • • •

( OR EQUl vA l ENT LY: SU B=lAS 1 )

THI S SE OUt . CE WIL L ~AK E Il PQSSIB LE TO RE FER TO LOCATI ON 4 0
TH RU l APEL LAS' LAT ER O~.

5 .1 GTO (GO TO l· .
GENEIl AL SV NT/ol )(:

GTQ=<lA BE l N A ~ E)

(F OR <LABE L ~ A M E > SEE ~ .O.)

IF IG IO I ./GTOOI OR I GI OS I I S SPEC I fJ EO I N TH E P R O G ~ A M FIEL D
( SEE 3 . 1) THE " GaT a AODRE SS' · ~ A r BE DEFI NED BY M E A ~ S OF GlO .
SO IF VOU HAVE:

• • ••
PR O- CC; ( USE- A); A=u TO;
Gro LA51
• •••

THI S STA TEME~ r. I F E ~ COU~ lE R E D . wi LL CA US E A JUMP TO A
LOCATI ON GIV EN TH E NA ME ·L AB1· BV ~ EA ~ S OF lAB ( SEE 5 .0 )
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5.2 USJNG LABELS
• •••••• ••••••••••

Ak EXA~PlE OF ~ Ow TO u s ~ LABEl S:

• • • •
LOC=20
PRQ - CC =( IF lC1=Q THEN B ELSE A)i A=GTODi S=CON;
GlO SUSR
"Xl
• •••
"Xl
• • ••
• • • •
• •••
LOC=6 0
LA8=SUBR
• •••
• •••
wH EN exECUTI~ G L OCATI O~ 20 . AND LC1= O ~O T e QUAL TO I E~ O . A wILL
BE CH QSEN. CO NS E Q U E ~ T lY A J UMP TO LABEL ' SUSR " I N LOC ATI ON
bO .... IL l RE SULT .



6 . OEf J~I N G THE DA TAfiEL D

--------------------------
GENERAL SYNT AX:

REG« $EP><RE GI S TE R NA~E><SE P> <VALUE» ••••

<R EGISTE~ NA~E> :: =/B<N> /M<N>/SARIST~T/6A~/I/LCR1/LC R2/L C R 5 1

18 <N>1
I M<N>I
IS ARII
ISTATI
IBARI
I I I
I LCR, .'
Il C. U
Il Cn l

RE GIS TER STACK. AP B P~OC ESS OR.

REGISTER STACK. AP~ PROCESSO~.

STA RT ADORE SS REGISTE R.
STATUS RE GIS TER.
BASE ADDR ESS REGI STER Of APB.
THE OATAI REGIS TER Of AP B.
LOOP-COUNTE R REG IS TER 1
LOOP-CO UNTER REG IS TER 2
LOOP- COUNTEk REG IS TER 3

f OR 18 <N>1 AND IM<N>I ~ ~O . 1 ••• • • 17 (aCTA L)
I . E. ONE GEl S 80.81. 8 2 ••• • • 617
AND ~ O .~ '.M 2 • • •• • M' 7

n <= VAlUE <= 177777 ( OCTAL )
o <= ~AlU E <= 1777 (aC TAL)

EXAMPLE S:

REG-Sl AT=j70 0; ~STATUS RE GISTER GETS THE VALUE 5 700 ( a CT)

THE AP B REGISTER- ST AC K RE GISTER 17 GETS O. REG ISTE R o
GETS 10 ( OCUL).
THE AP~ REGJS TER-S TA CK REG I STER o GE TS 5 wH EREAS REGI STER
17 GETS 1777 ( OCT'l)
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--------------------------
COR PR EP All Qw$ FOR SO (A LLED CONOJTIONAL ASSEMB LJNG , I . E.
CERTA} N SeCTI ON5 OF A PROGRA M CAN BE MARKED. IN SUC H Aw AY
THAT THE USE R CAN DE CID E wH ETHER HE/ SHE ~ANTS TO ASSE~B L E THESE
SECTI ONS WHEN USING CORPREP.
THE USE R CAN VI RTUALlY TELL CORPRE P wHI CH SECTION I S TO BE
I GNQREO AND WHICH IS TO BE ASSEMLED.
e XAMPLE:

• • • •

• •••
• •••
• •• •

• •• •
• •••
• •• •s
• • ••

:r. S ECT IO N ,

~SECTI ON 2

(TH E ' g' TEtt S CORpREP THAT THE s e CTI 0 N UP TO THE NEXT '&"
I S SUB J ECT TO COND IT IONAL ASSEMBLING l
( AS TO HOW TO SPECI FY TH E CON DIT lONS SEE 8 . >
T~E CHAR Ae TER SUC CEOI NG THE 'g' IS CONS IDER ED TH E CONO IT IDN.
I N THE FIRST SECTI ON ' e ' I S THE COND IT lON. AN D If ' C' I S SPECI FlEO
TO CORPREP, THE CO DE UP TO TH E NEXT 'g' wI LL BE ASSE M8LED.
If BOTH 'e' AND 'l' ARE wRI TTEN IN, 80TH SECTIONS wI LL BE
AS SE"'8 LEO, ET C.
I F NO CO ~D I T IO N I S SPECI FI ED. lH E SE ,QU EN CeS &C-& AN O
&T-& ARE IGNORED .

A MA XIM UM OF S DIfFE RE NT CONDlTIONS CAN BE DEFINEO.
THE . &' ~U ST ALW AYS APPEAR AS THE FIRST CHARACTEH ON A
Ll NE.
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8 . A COIolPlETE PROGRAM

----------------------
8 .0 GENt RA l PROGRA M OEfI NITI ON
• •••• • • • • • • • • • • • • • • • • • • • • • • • • • •

P R O G R A M ~ I N G $HO ULD START BY OE F I Nt NG THE JDl E LO OP I N
LoeA TI ON O. THE USER CAN SET uP AN J Ol E LOOP OF HI S QwN. BuT
A WAY THAT HEE D NO " TH INKIN G" IS :

LOC= O
LAB=ZERO
10 L
. Xl
• •••

XO EFIN E A LAa EL fOR C O~~ E NIENCE

XIOLE LO OP I. LOC. O
XSTA RT PROGR AM MINl Of NEX T LO CATI ON
XSTAR T AC1U P~ OGRAM

IN EAC H lo e TION S ~l LI NES OF CODE MIGHT BE NECESSARY TO
OEFJNE WHA l ONE .s TO DO .
E• G• :
• •• • •• •
LOC =24
LAB=LA B2
PR O-CC = ( 'l"~ II); 0\:(;"'00;
GTO L Ae 1
A P B - S R C = l l ; f U N C ; R + S ; O E S T ~ Q F ;

AP ~ - S P . =I Z ; f U N C = R X N S i D E S T = 8 F ; 8 ='j

ARI-MI. = X I N~;S'~A;M '2 = M 1 ;

ACl,.-SE T1 =Y ES
uu T- XFER=NO
I /O-SETF= YE S
X
XENO OF "'Hl S"A,r; ENT - S RT «sxr
X
. Xl
• ••• •

XFF 1 : = 1
~NO TRANS FE R Of
XSI (jN AL AT EXT I

DATA
CO"l "l ECTOR

NOT E THAT FOR ONE LOCAT I ON A"lY NUMBER OF INSTRUCTI ONS
STAR TING wi TH KE YWQR OS PRO. AP B.APM . ARI . ACC. OUT AND 11 0
CA. BE SPECIflED

THE LAST KEY-WORD OF A PROGR AM MU ST AlwAV S BE END.
NO TE AGAJN TH AT ONL Y AC Tlve PR OG RAM FI ELDS NEED BE DEFtN ED.
AN ACTl ve PROGR AM FI ELD IS A PROGRAM FIEL D l HA T OOES SOME THJNG
MEA NINGFUL. ( SO FOR E. AMP EL lOOK I NG AT THe PRO GR AM ABOVE.
ONE CAN SEe THA T THE I NST RUCTION ' OUT - XFER=NO· ACTUA ll Y
I S SUPEOfLUOUS .)



8.1 THE DUMM Y STAT EMEN T DEFIN ITION
•••••• •••••• ••• •••• • • • • • • • • •• •• •• • •

LOCIIQ
PRO-CC=(USE-A): A =GTOi8 zG TO iLC1= NO OP iLC 2 z N O O PiL C3 ~ N OO P i

PRO-LC1A=NOOPiQELD&NO i RAD RzSA RiADD R=QQ:
X
APB-SRC=ZQiF UNC-R NOS iOE ST- NOOPi A= Qi 8=Oi SE L= NOi
APM-SRC=ZQiFUNC =R N O S i DE ST = ~ OO P i A = O i B = O i

X
ARI-M1A=ONE : MZA -O NEi M3 Az ONEi M4A=QNEi
ARI-M1B=YE XT i M2 B=YE XT i M3B=YE XTi M4B=YEXTi S1eNOOPi S2=NOOP
ARI-S3= NOOP i S4z NOOP i M1 Z=MI N1 i M34=MI N1
X
ACC-SIO= N O: W RI T - N O i S E T 1 & N O i R E A D z N O iCL R 1 =NO i S ET 2 = N O i C L R2 = ~ O

X
OUT-XFE R=N O: I NHC=NOi ROY=NOi XCOO=STATi SRC- MSTR
X
1/0-SET F= NOi CLRF=NOi SBUF=NOi STR1=NOi EDB=NOi EA8=NO
X
eND
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9 . USING CORPREP
-----------------
9. 0 lNVO KING CO RPREP AND TALK ING TO IT......................................
TH E CORPREP IS ON THE NORO-10 INVOKEO BY ISSUING TH E
' OllOW ING CON NANO TO SINTRAN:
HO RPREP

CAUSING THE RESPONSE

a_.... E I S C • T CO RREl ATO R PREPA SS •••• ••
~OURCE-'llE : < US E R SO URCE 'I LE>
OBJEC T-' l l E: <U SER OBJ ECT ' I . E>
liST OEV I CE:< OEVI CE hANE>
CO NOITI ON Al S: <CONOI TI ON CHARACT ERS>

<U SER SOUR CF FI l E> CA N BE ANY FIlE WH ERE THE USER HAS
PUT HI S CO RR' l ATO R PROG RAN .

<USE R OB J LCT 'I LE> CAN BE AN Y ' IL E WHERE 'R ON TH E USER
WANT S TO l OAO THE COR RElA TOR . Cl' NO OBJECT-COOE IS
WANT ED . JUST TYPE RE TURN. ) THE ' ILE IS AUTONAT ICAllY
CRE AT EO I ' IT OOES NOT EX IS T.

<OE VI CE-NANE> COU lO BE ElTHER I l -PI FOR lI NE­
PRI NTER OR I TERNI FOR TERNI NAl.

<COND I TIa N CHARACTER S> COUlO BE ANY CH ARACTERS OE'IN I NG
THE CO NDI Tl ON CODE IN THE USER PRO GRAN. CNAXl NUM 5
CH AR AC TE RS CAN BE OEFINEO) AlSO SEE 1.

UPON FI NIS H THE FO llOWI NG IS DIS PLAYE D:

NO ERRO R OETECTEO
OR
<~H > EAROR ( S ) oeTE CTED

NaT E TH AT NO OBJECT CODE IS WRlTTEN ANY WHE RE I ' ER RO RS
AR E OE TE CT EO.



- /.3 -

9 . 1 AN ExA MPl E

• ••• • ••• •••• ••

~ cc I NVOKE CORPREP

E' CCQ IHl )COR P
• ••••• E r s c A T CORRELATaR PREPASS- VI •••• *.
SO URC E FIl E: ( TORU) CORR- PROG
OSJEtT FILE: CTQRU) CORR- OBJ
LI ST OEvICE:TERM
CONOITl ONAl S : L
LA 8 =l ERO
L O C= ~

t Dl XIDL E LOOP
NXT roS TART PR OG. ~E XT L O C AT J O~

## # ## ~E~ORY LOCATION: ~,

PRQ - CC=( USE- A) j A= CONj LC1=L CR1 ;
~XT tS TART PRO GR A ~ M ING Loe. 2

~L

~

~

~

LAB =lO OP
&
PRO-C C=( USE-A)j A= CONjLC1=DEC;
NX T

~ ## # # ~EMORY L OCA Tto~: 03

XTH E CO DE UP TO FIRST ., "
%wlLl Be ASSEMBl ED

IF CONDITIO NAL l I S SPEC .
OTHERwl s e Il IS TGN ORED.

PRO-C C=(JF lC1= Q THE N B ElSE Al ;
PRO -8 = CO~;A=GT O:

GTO =lOOP
" XT

# # # # # ~ E M O R Y LOCATION: 0 4

PRO- CC= ( USE- A) i A=GTO:
GTO ZE' O
REG- lCR1=4 0 : %OEFINE LOOP-COUNTER 1
E" O
SUBM IT A lIllE FOR YOUR P R OGQA~ ( UP TO EXCl. MARK )
THE TI TL E ~ACI L rT Y IS FOR C O A A~ IM ( QEF 2 )

~o EAAOA DETE CTEO
• •• END Of PPEP ASS • • •
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AP PE NDI X A: REFERENC ES
-----------------------
REF I I M. J . ALKER - "INSTRUCTION MAN UAL FOR EISCA T DI GI TAL

CORRELAT OR"
(EISCAT BL UE BOOK 79110 >

RE F 2 : M. J . ALKER - "PROGRAM CORRS IM ' SYSTEM FOR PROGRAM
DEVELOPMENT AND SOFTW ARE SIM ULATI ON
OF EISCAT DIG ITAL CO RRELATOR"
(E ISCAT BLUE BOOK 7919)



APPE~Ol x B: A TA BL E OF 4l L THE AVA I LABl E T ~S T S FOR
MI CR O-P ROGRAM B R A N C ~ I ~ G

---------------- -----------------------------------
p ~ Q-ce=( U SE - A) ;

PI( Q-CC=(IF LC, =O THEN • ELSE A ) ;

PRQ-eC=(IF LC 2"' O TME~ • EL SE A ) ;

PRO - CC= (I F LC' =D O' LC2 =O TIH:N B ELS E A ) ;

PRO - CC = ( I F L(3 =0 THEN • ELSE A ) ;

pI<O - Ce= ( I F LC' =O O· LO= O T H ~ ~ , E L SE A ) ;

PRQ- CC=(Jf LC2= O O· LC3=0 THEN B El SE A ) j

PR Q-CC=( IF 1. ( 1= 0 O. l C2=O O. l C3= O TH EN • ElSE A ) ;

P~ O - C C = (IF l e t t! THEN • ELSE A ) ;

PRQ- CC= (J F L( 1 =O O' LU ' O TH E~ • ELS E A ) ;

pQo- CC=( JF LC'?tl O n. Le 3=0 THE'" , !::LH A ) ;

Pj;jQ- CC = (I F l C,= O O. lC l tl Q O. lO=O THEN • ELSE A ) ;

PRQ-C C= ( I F LC 3 ' 0 THEN • ELSE A. ) ;

. · O- CC = ( I F LC' =O O· LC3 ' 0 THe '" s ELSE A ) ;

Pj;jO - CC= (IF LC2 =O O· LO'O THE " a EL SE A ) j

PRQ - CC = ( I F LC, =O O. LC2=0 OR lCjtlQ THE'" • ELSE A ) ;

PRQ-CC=(IF l C2l1Q O· LC3l1 Q THEN • EL S< A ) ;

PRQ-CC= ( IF LC,= O OR LC2 '0 O. LC3'0 TH EN • ELS E A ) ;

PRQ-CC=(If Lc ,= n THEN • EL SE I F LC2 =O THEN A OTH ERW ISE ( ON T) :

PFi'O - CC=( I F LO =O TH E~ • El SEIF LC2 =0 THEN A a TH ERW I SE CO lII T) ;
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PPO-CC=(IF LC, =O OR LO=Q lHE~ B ELSE I F LC2=0 THEN A OTHERlOl se CON T) ;

P RQ- CC=(JF LC'=O THEhl B EL SEIf L C2 00 THE,.. • OT HEilW ISE CONT);

p wO-CC=(IF LO =0 THEN B EL SElf LC2 00 THE N A OTHERIJ ISE ( ONT ) ;

P RQ-CC:::{IF LC'=O OR LO= O 1101 EN B EL SEIf LC200 TiolEN A OHHR.., IS E CON T) :

P I< Q- CC=(lf LCU'O TiolEN B EL SEIf LC 2=0 TiolEN A O THE RI.n SE CO ... T ) ;

pwa -CC = ( I F LO 00 THEN B ELSElf LC2= 0 TiolE N A QTHERw lSE CONT);

PRQ - CC = ( l F lC'It Q OR LC300 TiolEN B ELS El f I,. C2=0 Tiol EN • OTHER .. ISE C O ~n ) :

P RO- CC=(tF L(111 0 THE"! B ELS EJf LC2 ltQ TiolE N A QTHERW ISE CONT) ;

P"O-CC ;: ( 1F LOo O HoIE N B EL SE lf LC2 00 TiolEN A OTHcRloI lH CON T) ;

PRQ- CC=(tF LC1# 0 OR LO 00 THEN B H SEIf LC211 n Tiol EN A OTHEilwl SE CON T );

PPQ - CC = (J F LC 1=0 OR LO=O THE "l " Ol HERW IS E cos r ) j

PRQ-CC = ( I F lC',Il' Q OR ccs eo TH EN d OTHERwl SE:: CON T);
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