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O. INTRODUCTION 

T h i !::. r f~ F IJ r- t 
c o r r P ] ;;~ t n r t 

r;f pr:;c r i b1-·:, 1:; 

cnr.:, .. ~')N t 

i:~ r-- T' o s r ;~ m n 1 :i. n q 
TllP PI..IT'P()!:;f..• f.)f 

lansuase for the 
t h :i. i:; 1. a n !.~i u i:~ !l tJ :i. !:> t. o 

Pr.;!:;P thf-~ df:~v,\·1 ,,r---mPnl. of cnrr'P I ;:?to·.-·~·P'f'O!:~T·i:JIJI~: i:~~=: tn 
cnmr,Jp;.~:i.t~; i:~nd 11·,i:lkP thP r-ro~=tramrr,:i.n!!J J··rnc~t:~!=;s n,11r•) 

f:~ f f ·j C :i f;~ f"I t !-' J. P <:; S f... :i "' f·~ C O n !5 1.1 ITI i fl ~! cB n d F.~ i:J !:, i. e Y' {'. 0 l P ,:, i"' f I t 

l h p l ;:~ rr !:t 1..1 ;:~ !:-i E ( :· n n !'; i !~ t !;; ~; D IJI f:.l t, :i. IT1 e-:· !5 (l f ., C) n ~:.t 1,.1 D r d Ei ( 1 i k f-• 

f'F<Ff'AE'ETF~AN!JFEf,·) + Thi ,:_ b.::•caust~ ·it 111;:3k.:-~!:: the !:,nu r-ce eudE~ 
easY to resd and thus the ProSrAm i.tself hvcomes a gaoct 
d ( ) c 1.11n P r , t n t. i ! ) n o f ,,, h i:t t i !:: h i:~ r-- r:, r.~· n i n 1~ :t n ~' i d 1:' :i. t. .. T h e r f:' i ,=; 
a .1. r;; o c~ c n m rrr e n i: f i:t 1.' -i. 1 i i.. !:J i:- v i.~ :i. 1 a b 1 f.J i n a d d :i t i. o n ~ 
SO fl'I f:1 C h 1-:; C k i fl !.~ i ,:; d nr, f:J b ~d -f. h f·} i' r' i;t 1 ·1 S ] i:~ i'. I) T' !I b Ut, t ( l r-, 
r e !:; •-:. n n '=; i ti :i. l i t ::< ,;; 15 f". n t h f? l n :t i 1 ~ ,:~ J c o r· r .:-~ ,., t r, f.~ 1=, F; o f t h e 

F r n ~~ r i:~ 1n r .::1 1;:. t !:: m ; · :i. rr ] 1:1 ""·' ·i. t h t h 1~ r-:· r n ~J r i:~ m 1n t:J r' • 
ThP F-ro!:_~f'i:=:r,1n1f.\t' lid!; t.hP :;;:~mP PD!::,G:i.b·i l.i.t:i.f~':; t.o cont,·ol 1:.he 
c~ () T' 1·, ·~ l i:~ t. () r i r, (; [) f:: I f' r .. , (!~ ~:; t,J i {~. f·l I.:. I··· f:-1 t J' CJ ct i. 1~ i Cl r·, C:! ]. ~• iB !:l C) f 
F r o 1.:~ r i·~ n, n·, i. n !.f .. T h i. c; i !:> n P c f:~ s s a r !:J b 1-:~ c ,:; , ., r:; P t h E' ,:-, r r:> !~ T' a 111 - m e rri o r !:l 

o f t h P c D T' r· t.) 1 a i". o T' i !::. c• n l ':? 6 ;~ i n !:~ t T' u c t i n n !:> 1 n n !:.t • 

r h P c n r r· P 1 ;] t. o r i n s t r u c t :i. t:J n &rJ o r· d :i. •:~ d :i v i d t:1 d i n t o f i n l d s 

"·' h i c h 2 r,: P l :i. P s t n d :i. f f P r P n t P- i:3 T' t. s o f t h P r.: o ,, r f~ ] a t r.> r • CJ n 1 ~ 
t h n !:: P f i P J. d s 1..,1 h i c h .::; r F.J o f in t f·~ l' P, > t a t. i3 r 11:l t :i m r.~ n e ed b f.~ 

F r o f.h' ;:n-11 m f.~ cL. The n f..l H·~ T' f :i f.) l rh; a r r~ s f:~ t t!J !~-en s i b l P d P f a 1.1 l t, !:1 • 

T h P :l 1 ~ r , H r n t r~ d o h ,j f~' c t, r: D d f~ i !5 ( ~ nr,, F·· i:~ t i h 1 f.~ '"" :i. t. h a 1 r e a r.:f H 

f~ :< :i. ~=> t i n !:t i::· n f t ~J a r •:-~ ( E R D G a n d C D f:! F~ B r M ) • 
A r;~ ;:~ r t :i. f I t r I J d U C t. i O l"t t h F.1 T' P P O T' t ,_;J i V 1 .1 !:;. a V f} I' !:~ !:; :i. ITI J,':.- ]. e T' f:.\ V i. J:·~ 1,,1 

D f t h r~~ c n r r F.J 1 a t. D T' h i:J r r.i i-, i:~ r P ., 

ThF.-~ tran!;;latnr :i.!:; codPd i.r1 PS···Pf.,SCAI .. (fr·c)m CERN) and 1r.•a!:; 

t,J r i t. {'. P ,-, -i3 !::- i:~ r, f:-, :< f.·J r c i ~; r.-~ i. n t, ha t l i:J n ~t u a ~:.( P • 
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1. GENERAL 

t f ·-f (' ...... mean~ 'definPd as' 
/ ITIF.~nn!;; 'or·' 
< > ,:~ n 1:d~ h i n !:f ... ~ n c J. n ~:; ":·~ •:f i n t J·, t:~ s r~ J·n· tw b:d. r:, i., i. 11 be ci<:? t' i ned 

Il! D T' f·~ ,:~ P e C :i. f i C' i:~ ]. J. !·J ] i ~ i (. \ i' 
f.> :i. !?. f'I :i. f l. E·~ !'; a r-1 :i. fl C ]. U ~; :i. 1./ E' T' B n ~! ·~ 

For 

<number> ::~ (di~it> / <number><di~it> 
<di s i t > : : ::: :I. , ' ? / ;J / 4 / ~) / 617 / ,~ / 9 / 0 

Thcd: i!5 a d:isj t·. ic.; :I. or 2 or •• 
or 111ore disit~;t 

c, r () i::- n d a n ll rr, b .. ~~ r :i s o n e 

.I. ~ • :I. 0 0 m t::o a ri !::- rJ 11 n 1.1 m b E r ~; f r o ITI :I. t n 1. 0 () :i. n c l u s i v e .. 

A r 1 ':~ t h t n !;{ n n t ;3 P P f.~ ;~ i · i n ~~~ i r , s i d P < > , 
t,,1r:i tien«· 

i~ Lo be taken as it is 

,.<statemPr,i'.;: tt=-==' i!; 

used ta Prosram the 
t o be u n d F..1 r· st n n d c~ !:; ' i:J J 1 !; ta te rr, e ri t s 

f •~ i,1• t 1.1 r •~ , ... , r~ r t, i.=3 i n :i. n g t, o t h e P r E~ «:, e n t 

A CDRL..t'IN···pr·o!=Jri:~rn must bP cr'f.~r=itf:~d and t,.Jl'ii',teri ont.r, f.t 

r.i i sk -· f i l r-~ b !J ITt Pi": n !:; o f t h I? N O R [1 r-; r n 9 r ,:J m •:~ d i t c> r < DE [I ) be f C) r e 
be:i.n!-i ~=;ubrriittr~d tn thr.1 CDRl .. ~1~-!-··Lf·?.r1!1;lc:1tor, 

T h f.J o n l ~:! ~; e r-: a r a t o r· j ri C n R L.. •~ N :i !:> t h e S P A C r: ,. ( A F· c3 r t. f r o m t. w o 
c a ~; e s t,J h e T' f:.' t h E~ C IJ M M r='l :i. !:; , 1 !:; e d ) • En d · n f ·· l :i 1 ·, •=J i !5 t T' e i:3 t ed ;3 ~; 
a SPf)CE and has nn s :i. f.:rt i f i r:: ar 11::P otht:\ 'i' thi:t1·, thd t. Df n r:;PACE 
and,:~~=; END OF COMt·lFNT l...l'NE+ Thi!:; m•~ans i·,hc~t ther·f.~ :i.•:; 
v i r t u i] l I. ~J r, 1:> r e s t r i c t i n n !;; c~ !5 t, f.) h o w t, h P. ~=; D u r c e e (:) d f.' c ,:i n b t? 

written onto a file. 
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,,, . 

2. A SHORT AND INodttPLETE REVIEw'hoF THE coRRELATOR HARDWARE 
2.1 The correlator's Place in the radar 

A/D 
CONVERTEA 

TAPE 
1,~~- COMPUTER 

(NORD-10) 
., 

CAMAC 

RADAR 
CONTROLLER 

TRANSFER~~TA 

F :i. f.H, r e 2 • 1 t. h e c t1 r r el a t, o r ' s F" 1 a c e i n t h e rada r 

Comments to fisure: 
1) About the start comPute: b~ settinS the status word 

i r, t h f.' c: C>T' r e l i.~ t r>T' . a P P ,. o P r i a t ~ 1 ~ i t i s P oss i b 1 e t o start i t 
from the comPuter. B~ means of the statusword one can 
choose to read data from an internal buffer or from the 
externa! (normal) buffer memor~. 

:~?> lhf.) start c<JmPute ti>h1nal wiJ.1 not reach t,he 
correlator if there has heen an overflow in the ADC+ The 
overflow will be reset b~ the next start compute from the 
radar controller+ 

3) The correlator read~ fr~m 1 half of the buffer 
memor~ while the ADC writes to the other half. At the end 
of a scan the buffer memor~ is fliPPed, that is the 
correlator starts readins from the half that the ADC Just 
wr,:>tE~ to etc. 

4) The TRANSFER-DATA sisnal forces the correlator to 
enter a Prosram which dumps the result memor~ into the· 
comPuter. This Process has to be Pro~ram~ed b~ the user 
who decides what and how much to transfer to the comPuter. 
The dump rate is aPProximatel~ 0.75 MHz+ 

5) Each half of the buffer memor~ isat Present 4k*2*B 
bit, words 

6) The result memorY isat ~resent 2k*2*32 bit words. 



C CJ R L ,, N 1..1 !5 f:~ f' 1 !5 !-;~ 1..1 i d f.·~ 

' 2.2 Data and instruction flow in the correlator 

APB 

ADDRESS PROSESSOR 
FOR BUFFER MEMORY 

ADl>RESS PROCESSOR 
FOR RESULT MEMORY 

... SAMPLED DATA 
(X AND V) 

LAG-PRODUCTS 

APM RESULT MEMORV. ..PROCESSED ... 
ADDRESS . DATA 

CONTROL OF DATA­
~~~ TRANSFER TO THE 

COMPUTER 

;..~·.: .. 
----""41~- INSTRUCTl~NS 

====:Dt> ADDRESSES OR DATA 

RESULT 
MEMORY 

TO COMi'UTER 

f'ABE 7 

F" i s u r f? 2 • 2 d c3 ti:i and i nr..; t r u c t i nr, f 1 o w i n t h e c o r r e 1 a t o r 

See f:i.sure ::!.~2. 
It eons i st,s c>f 
di ffeN-mt P,srts 

1 correlator-instruction is 128 bits wide. 
different instruction fields soins to 
of the correlator as indicated b~ the 

!:>imPJ.e l.:i.nE~s in f:i.r.~ur•:·~ ::!..2. 
The manipulations of 1 datasamPle from the buffermemor~ to 
the resultmemor~ is Pro~rBffimed in one instruction. It is 
however, clear that the samPles have to be read before 
theY can be treated by the arithmetic and the accumulator. 
The instructions for the arithmetic and accumulators have 
to be dela~ed in relation tu the ones for the 
APB-Processor. This is done automaticall~ b~ the 
correl.i:it,or and the user r,eed nc>t worr!-J about, it. (There is 
however one special case. For that refer to sections 4+4· 
and 4.5) 
Furt,her j t is ,~lear that th:i.!:> increases the thruPut of the 
data bf?caw;e Xver!:lold and Yver~old car, be in the 
accumulat,Jr whereas X1Jld and Yold are in the ari thmet,i.c 
while Xnew and Ynew are beinS read from the buffer memor~. 
The techn:iau•? of hi:Jvins all thifi ha,-:,r:-eni.nst at the sair,e 
tim1:~ i!; Ci:Jll.•?d 'PiF•t?lir1:i.nft'. 
The PT'O!-=.~T'i:Jm mt?ll'IC>T'~ nf the ccn·1·elator i!; onl~ 64 wrJrds 
lons .. 
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2.3 DesrriPtion of each major Part of the correlator 
2.3.1 Address Processor for the bufferaeaorY 

FROM COMPUTER 

FROM THE COMPUJER 

CONTE~ OF 
RS4PBj\") .... 

MAGIC 

BUFFERADDRESS 
Fi~ure 2+3 address Processor for the buffermemor~ 

OutPut of MAGIC is the sum or difference of 2 of the 
inputs (the 2 bein~ 2 different ones) or simPl~ 1 of the 
inPuts. The '0' must alwaYs occur 'nlone'. 

E:<amr<Lef,: 
BUFFERADDRESB=O 
BlJFf Er~ADDRF!iS:;:-· DATA I 
QAF'B=-· DA H1 I 
F~SAPB < B > ==RSAF'B ( B) +RBAF'B < A > 
BtJFFEf~AD DREBS =-.:RSAF'B ! LC :I.) 

A··- and B··wadd reH!:;ec; refe T' tfJ f i el dr> i r, t,he 
instruction-word+ In the case of B-address on fisure 2.3, 
it i!:; F·oss:i.ble t1J S•?lt~d. it as b:itsO+ .3 of L.Cl fJR 
B-address from the instruction word (called B* on the 
fi~ure). 

As can be seen from fisure 2~3, onl~ RSAPB<B> can be 
written to and read from. RSAPB<A> can onl~ be read from. 
On the bit-level one has to reme~ber this when 
Prosrammins, whereas CORLAN will allocate the 'A' and 'B' 
addresses automaticall~. On the bit-leve! a sinsle bit has 
t c> t·H? set i f L C :I. ( 1 o or:, c nu n te r :I. > :i !i w an t., ed as ' B ' cJ d dr e s ~; • 
CORLAN w~ll autamaticall~ ~enerate this bit when 
RSAPRCLCl> is prosrammed+ Note that LC1 as address onlu 
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rrfer to 'B' and select is valid with all references to 
I~ SA F' B < B ) f, T h i:·= t m r.~ a n !5 i t i !:; r, o t P D s !=~ :i. b l F.~ t, ,:, r e fe r t c) 
F: f..\ f1 P B ( I ... Cl ) and f~ !:>AP B ( B ) :i n t h •~ ~; iB m P i. n s t ,. u c t, :i. c> r, • The se 
th :i. n~=i!:; c:H' E.' chPck Pd b!:f C[JRlJ1N o 

2.3.2 Address Processor for result memorY 

FROM THE COMPUTER 

~~~~~=:t.1REGISTER­
STACK 

h& LOCAT.) 
~~~~b:~ RSAPM 

coNTENT oF RSAPM(•a•) 

MAGIC 

RESMEM AD DRESS 

EIJHEBT.Q 
RSAPMfB1QB OAPM 

both)OR NONE 

Fisure 2.4 address Processor for the resultmemar~ 

OutPut of MAGIC is the sum ar the difference of 2 of the 
inPuts (the 2 beins 2 different ones) or simPl~ 1 of the 
:i.nF,uts. 1 0 1 Must al1,.1a!:1!:;. be 'alcme'. 
E:-~amF• 1 es: 
RESMEMADDRESS:::O 
RESMEMADDRESS=-RSAPH(O) 
RESMEMADDRESS=-QAPM 
All eKPlanations to fisure 2~3 are valid for fisure 2+4 
apart from the Possibilit~ to select LC1 as 'B' address. 
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2.3.3 The arithmeti~ 

MU LTIPLIER 1 

MAGIC 1 MAGIC 2 

CHANNEL 1 CHANNEL 2 

Fi!:lure 2.5 the arithn,et .. i.c 

X and y r.H'e ~:;;:rn,r-· 1 f:-?s f rnru thr.·J buffe ,. memo r!:I < X = INPHASE 
and y ::: mu1 [I R A T LI Fff ) (- The r:, () s s i b l f~ c:> ut p Lt1~ s O f MAG I C 1 and 
MAGIC2 are the same, but can be Prosrammed indePendantlw. 

2.3.4 The accumulator 

CHANNEL 1 CHANNEL 2 

3 2 • BIT ADDIII 

IREQ 

BESMEP,(t > 32 BITS WIDE I 32 BITS WfDE 
ADDRESS RESUU IMEMORY 

F :i. ~ur.:-~ 2 t' b t h E' a c c u 01 u l a t o r 



C D f.: L.. A M 1..1 ~:; E·~ r " ~; ~J u :i. d f!~ Pr1GE :1.:1. 

r.1 b o u t i.. h r~ b I. o c k c a l ]. f.:~ d C H D D B E : 
r-1 !:; ,;; l.l n I fJ !::: T r-1 r:: T ... EX f' [ 1:;; i: M E M r M D [I r: ~~ 

H i:~ v .i. n !:~ (in n P J t· 1 l' ·r. [ t, I... J Z E {) C C U 11 I.J L. f~ T nr< n n { f t h f;"I n d n i n !.{ a 
I ... D {~ [I I: R E G :::: === > l R F G ! ::· 0 
H i:::'./ i n !=f d I:) n P {:·, C Cl .I t'r U I... f~ TE i:~ n d t 'I', P n , f D :i. n !:f. ,:~ 
1... D t; [I I F'. E G ::: ::: > I f;~ F G t ::; v ~i l u f.·J f r Cl 1ri t h P r P «:; t I l I·. m P rr, n r· H 

Indicateci bs the RESMEMADDRESS. 

I) D :i. n ~J c; n l ~=~ ~:~ T R O B F I r~ E D ::: ::: > I f~ [ f 'J 1 ::: C> U t P 1..1 t. <:> f t. h E· 

A r:· c u ri, u l a t c:, r i· t h a t i !:; .i. n t •~ r r, i:J l r.~ 1 ~ c u m 1. 1 l n t. :i. o r1 ,. 
I f :i. r, CDN T J NU E -·· EX P E F: I M EN T M Il DE ! 

D o :i. n E.f =:~ I .. D A D J Fi' E D ::: :;: > I f~ E G :. ::: vi~: l 1..1 f.·~ f l' 1 1 m 1-, h fJ r f? ~; u l t 
M E·~ m o r ~~ ( i:~ l i,.J i:~ 1;; ~;; ) i r, d :i. c a t P d b !:I t h P I.: E B M E M A D D F: E !3 B + 

I t·1f'DRT ANT: af t1:J r t.hE·~ l iiS t. STDI:~'.[ OREG an E-.';-~t 1·a BTRD BE Ol~[G 
i !:~ T' p H I. I :i. f' ('I d i r I t h f} n E' ;< t 'i n ::.; t r 1..1 C t :i. D n t n E,; f.? t C (:I i" T' f? C t, Y' (-:I s u l l~ • 

T h f:: fi T i) f~ T -·· E ;< P F P J h EN T M n n E ar·, d t. h fJ CDN T 1 f J 1.1 l: · · E }~ P E f~ I M E H T M D DE 
a r f.:l c o r, t r o :i ·1 r~ d h 1-~ i', h P :=. o c i:i l l •:~ d f .I. :i. P ·· f l o r- :I. ( F F :I. ;r c 

T h f.~ I N I T J (1 I... T z F {~ C r: u M 111. t1 r n f -~ i:~ n d t h (:-~ (..) C C I.J M 1..11. f~ T E n In d fD I;:. 

c o rr t r n 11 f:-~ d b ! :! n r It l t h E' r' f .I. i P _ .. f l r:> r-- Y t h ,.., f ;=~ n, n , 1 !:~ r ] i P - · f l o r:, 
crr·:?)~. 
I ·I f:·J ri C p : 

SE r GT hf:.:T ... E::: I''[ f~ I t·iLt,! r M ODF 
!:;E. T CClNT H!UF. !::' }ff'F f.: n,, FN r MDJ Il: 
J t.J l f J i\ l. J 7 [ t-1 r: r~ ( J M IJ I .. fl l (l F: 
f) CCUMUL ,~i TE 

=::::::> FF :I.::::() 
:::: =: ·=· F F 1 t ::: :I. 
:::; · : > F F ; ~ t = :: 0 
::: ::: > F F 2 ;· ::: :I. 

.. , 
1::. 

M n t. P t 1·1 a I:.. i:: f' t ...... r· a ::: r n r,{ r a m ha !:; U r-:-i P r, J 1 > i:~ d , ~ r. t :i. n t n t h t:! 
CDT'f·(~)latPl' b~::' FPDF)\' :i J, :i.':· ·j rr ·'!,'lr)F:T· E>(F"rr:~:r:MENT· .. MODE' ~ [t 
is t.hP U!:;P.r,.!:~ r1:·.l!::.r·1i11 1,;i.f,·i 1.i.t!·~ t.o ?:;1~,t ti'lP corr·F..,Jt'.t.r.ir in 
'!;; T t-lF'. T-.. E :<r·f :r;~ I i1f::NT-·· MDDF ,· l::iE' for f:·~ i::~ rsc-~c...i :i 1·1-L f•~.:.t r a t i t:1 n P<·~ r· :i. odP 

:i. !:; s t i:; r t f.·~ d { G C:' t ·I'. ·i n :-1 t.11 :i. !:; m c:> d f:J :i. !:; u ~; u i:: ] l !:; d o n 1:-~ i. n l', h f~· 

drna-duffiP routine, 



2.3.5 The Pro~ra• flow control 

LIFO­
STACK 

-T-reQister lsalways 
____ equal current PC+1 

SELECTOR 

PC 

ADDRESS OF 

NEXT INSTRUCTION 

CODE 
TESlS 

Fi~ure 2.7 Pro~ram flow control 

FROM RSAPB 
OR COIIPUTER 

LC. 2 

LCR 3 

. zero LC3 
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DECREMENT 
(-1) 

Prosram memor~ is 64 instructions lons and 128 bits wide. 
Like in an~ computer there are several wa~s to decide 
which instruction to execute next. In our case thew are: 

1) Continue to next instru~tian CPC:=PC+l> 
2) Jump toa label CPC:=JumP address) 
3) Return CPC:=RSO> 
4) Accordins t1J the state of t,he loc>F1 C0Lmters CLC1,LC2 and 

LC3> select one of 1>, 2) or 3). 
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3. PROGRAHMING IN CORLAN 
3.1 Pro~ram flow ~ontrol 

< !:; ta t, f:~ m f.·J n t > : t :::: ::: u nr o r, d :i. t t o n ,::· I. !::- > / · :: t, ! ! r, P :I c o r Id::: / 
< t ~J P (-:~ 2 c o n d > . / < t !:I F1 E~ ~5 c n r ·, d > 

< t ~-t F f..\ :I. c ond> : : ::: I F ( < c ond :i. t:. :i. rJ n :I > ) THE N < 1 a 1., P J. l f.-~ !:: s > 
EL.GE <lab,~·~l lf.~~;s> / 

IF (<condit.:i.ont>) THEN <li:1b•:~llf~!:;s> 
El . [; E < t,J :i. t h l a be .. l > / 

I F ( < c ond :i. t i o n :I. > ) THE N < w i t. h 1 r.J b f? 1 > 
EL.SE <li3hi-:?11eJ!:is> 

< t. ~ P e ? c <:l n d > t. ! : : I F ( < c n n di t. :i. o n:? > ) THE N < 1 ,~ b f:~ 11 e !;; s > 
ELSEJF C<condition3>) THEN <labelless> 
D THE i;~ ~J I r:; E C DN T I NU E / 

IF <<condition2>> THEN <labrlless> 
El..SEIF (<condit:i.on3>) THEN <1rJithl,:~bPl> 
OTHERWISE CONTINUE I 

I F ( < c ond :i. t, i o r,? > ) THE N < 1,,1 i t h ] a b f.~ l > 
ELSEIF C<condition3>> THEN <lebelless> 
OTHERWIBE CONTJNUE 

< t !:I f' f? 3 c ond> : i ::: I F < < c o n di t. i nr, 4 > ) THE: N < u n c ond i t i n n a l !~, > 
0 T H ER ~.J J !:) E CDN T I NU E: 

< c n n d :i. t i o n :I. > ~ : ~:: l.. C :L :::: 0 / l.. [ 2 .~:: 0 / I ... e :~ ::: 0 / I .. C 2 ~I: 0 / L. C :1 fl= 0 
L. C:I ::.: 0 [rn l.. C ;!. ::: 0 / l.. C 1 ::: 0 DR L C ~:r. ~== 0 / 

L.. C 2 :::: 0 0 R l.. C 3 ::; 0 / I ... C 1 ::: 0 D F;: L C ? ~I= 0 / 
I .. C 2 if: 0 0 R L C :~ ::: 0 / L.. C l ::: 0 D F~ l.. C ::~ 41= 0 / 
L.. C 2 ::: 0 D r:~ L r:; 3 ff: 0 / L.. C 2 ~I: () D F~ l.. C :~ il: 0 / 
L.. C :I. ::: 0 D F~ l.. G 2 ::: 0 0 R L. C 3 :::: 0 / 
l.. [; t ::: () {] J~ I ... [; ~~ ~I: () C) F;~ l.. t: 3 ==~ () ,l 

l.. C l ::: 0 D R L. C :? ::: () D F~ L. C 3 :fl: 0 / 

l.. r~ t :::: 0 D F~ I ... C ~~ ft. 0 DR l .. C ::~ ·Il: 0 

<eon di (", i n n ~~ > i:~ n d < c ond :i. t :i. o n .:5 > a r F.~ a .I. :r. n ~-' P d :i. n c •~ r f-, a :i. n 
c om b i n i:~ t :i. Dr, !::· ~ i:~ l .i. (:; t. o f t h F.~ l t:-J sa 1 r- 1:1 m b :i n i:~ t :i. n n ", f D l l t> 1,,1 !:; : 

< r~ n n d i t :i. o n ::.~ > f. + -·· + -" ::: c n n di t. .i. o n :·~ > : ! ::: 

l..C :I. :::O I L..C~~::::() I 
l .. C :I.:::() ) 

I L.. r;:? ~~ () / 
I 

LC:I. fl:() I l..C::?.:::() 
L.C:l.fl=O / l..C241=0 /' 

L. C 3===0 I 
~ L.. [;?::: () I 

/ 

l..C~:):=:O I LC2fl:() / 
L. C ~:) fl: 0 I L.. r:;~~::::() I 

/ 

L. C ~) 41= 0 l.l 1 ... e241=0 I 
l..C :I.:::() or;.: L. C ;5 ::: 0 il l..C2=::() / 

( 

LC:l.:fl:O nr:: L.C3:ff:O I ··' L..C 2:::() l.l 

L. Cl::: 0 DR t.c;,~ ::; o / 
I L.C:?=11:0 I 

L. C :I. il:O () J;: L .. r;?; fl: 0 L.. C ~~ 41: 0 

< c n rid :i. t i r:, n 4 > : : ::: L.. C :f. ::: 0 J:l F'. 1 .. f: 3: :: 0 / L.. C :I 1f: () 0 H 1 ... C] .fl: 0 
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< u n c o n d :i t :i. o n a 1 !:j. > : : === < J i=~ b P l l f:~ ~; !:> '> / c::.~" i t h :r i:! b F.~ l > 

< l r.~ b r-~ 1 l ~~ !:; s > : ! ::: C O N T I tJ I.J F / G DN T I NU E •' N D r:· 0 P / 
CDHTINUEANDPUSH / 

PAGE :L 4 

GDB()C:K / Gt:JB(':,CI\ANDPDP / UOBACKA l~DPUBH / 
fffTURN / LOOP / ENDL.DOf' 

<1--Jit.hlflbr~J.>:t==GDTD <labF.~l> / GfJT"DANDPDP <labf-~l> / 
G D T Cl f.l N f.l F' U n H < l a bel > / C f~ L. l. < l c~ h •::1 1 > 

<labE.,J.>t !::: St,R / a~:; dPf:i.nr.-~d b!:l mf.~c;n::~ of LABE·:L.. t:Jr 
s u B R nu T I tJ E d i r f.·~ C t, i V f.~ $ <-

3.1.1 About the Pro~ram stack <LIFO-stack) 

T o h e 1 r, i n t. h e r-:- r o !·~ r r.~ m c D n t r o l t. h f~ r fJ i !:i. i:~ L ( F O M,. !:i t .~ c: k < 1 a F.i t 
i. n f :i r !::- t o ut ) t..J :i. t. h 4 l r:> c i:~ t i o n f> • ( !~ f:J l ., f :i. ~!. u r P. 1 .. 1 n de T' > • POP 
11, f:J c~ ris t o t, a k P :I. f:~ n t r !:~ c., f f f-.. h f.~' stack • P f J S H n, f:' c>. n !5 1, f.l ' r, 1.1 t / :I. 
en t r ~:~ n n t o t h P !:; ta , ~ k ,. 

F~SO I ••• B .... ! R E> 0 ! __ -·· A -·· _ . ! 
R S :I. ! ... -·· B ... -·· ! POP ::::::> F~ B 1 ! ....... C -· -·· ! 
f;: t~ ;2 , -· .... [; ·-· _. ! 
F: ! ; ::·; ! _ . -· D __ -·· ! 

F: s () ! -·. _J) __ -· ! 

RE;! ! -· .. D ... - ! 
F? !:; 3 ! ... -· X •.. -· ! 

F: !3 () ! .... NEW .... ! 
R !3 1 ! ...... B __ ... ! F' lJ S H ::: ::: > FW 1 ! .. -· A ..... ! 
R S 2 ! ... -· C .. ~ ... ! 
R !:.\ :5 ! ...... D ... •.. ! 

Frn ? I -·· -· B __ -· I 

Frn3 , ...... c ...... , 

3.1.2 ExPlanation of the seAuencin!:I inst.ructions 

F< f:~ f t::a r t o r:a-;:, c i. :1. o n ?) (I 1. + :I. i:~ n d f i ':!. u T' •~ ~~ ~ 7 ,. 
F' C i !5 P T' D !-1 f' enfl rn r: o U f't t • J I · .. 

CONT I NIJE PC! ::::pr;+ l 
CDN T I N 1..1 [ A M [IF' D P PC : ::: PC + l ; PDF' ··::- t i:l c k 
CONT"INUEANDF'UG•I F'l.l!:iH T···F:EGI!:>TEF;: oni'.n ·:;tr.:cf,:.; .FG~:=F'C+:I. 

GDBACK 
GDBACKANDPOP 
GOB?1CKf.1NDf'UBH 

GDTD <l2~bt:-~l> 
GOTOANDPOP <label> 
GOTDANDPUBH < l abt:~ l > 

F~ETURM 
CALL. <labf~l> 

L..DDP 
ENDLDDP 

PC : :::: f;~ !:> 0 
PC: ::::RSO J F'DF' 1:)ti=: r· k 
r:· C : :::: ~~:BO Y P lJ !:3 H 1 -·· r;.· [ n J !:\ l ER n 1 ·, t. P ~; ta ek 

r· C : ::: a d d l" f.·~ r:; f.; n f 1 a b f.·~ :I 
PC: ===addrps.(:; of J. i::-bPl, PDF' ~;tack 
F'I.JSH T ... RFGI G l' [:r~ 01, t() !:: ta C J~. 9 

r· C : :::: n d d r ·~ ,:; !·' n f l i!~ b E\ l 

~=; i ~ rn V i:~ !;; I D D n ,, C t( t) N [I I . n F' / 
~;; a m f.~ i:~ !:; ' U D T O A N D F' IJ S H ' 

!:~ dm P a !:; ' C O M T I t.J !.I EAN D PUB H ' 
~==· i:~ fTI f~ i:~ !E / G () B (.i C K • 
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E ;{ a m F' 1 f:~ !5- o f P ,, n s ,, ;3 mm :i. n t=.f t h F.~ ' r.:. r n ~J r ,:~ m f l n 1-.1 c:.' n n t ,. o l 1 
: 

IF < L.C l _ .. 0) THEN CALI... PDlJERPr;:f)F Il .. E EL..BE CDMT J NUE 
IF ( l..C:t. _,, 0 DF~ L. C 2 ::: 0 ) HI EN G IJ H I L.. A I:H EL SE C ONT I N LIE 
IF ( L.C :I. -·· ()) T HEN Ct)l..L Pl)l•JE R El..SE IF ( l.. C2 ::: 0) THEN 

F~ E T I.J f~ N n r I ·I E F~ (,J I s E CDN r l N lJ E 
I F ( l.. C 1. ::: 0 (} R L.. ,:; 3 ::: 0 ) THE N C I) N ·1 · I N l JE O THE F: l·J l GE R E TU F~ N 
IF ( l..Clfl:O crn L.C3il:() > THEN GIHI) ABARYf:>HJYTH 

El.. s E I F ( I.. C? if: () ) T H E t ~ G u B A r K n THE F~ lJ I s E C () N T I t~ u E 
CDNTI NUEANDPOJ' 
f~ETUF~N 
CAL.L SI.JBR:L 

3.2 Prosrammim~ the looPcounters 

< l c 1 s t. i:~ t. e n·, en t > : : === 

L. ,:; l ::: I.. C 1 ··· 1 ./ l.. G 1 :::: l. C f;: 1. f.i / 
I F ( L C l ::: 0 ) THE N l.. C t ::: I.. C F· :I. L. C 2 !:: l . C 2 ... 1 F l.. S F L C :I. : : l.. (; :1 ... l / 
I F ( L C 1. ::: 0 0 f..' L. C 3 ::: 0 ) T H E N l.. C 1 ::: l.. C F: :I A E l.. S E I .. C l · L C 1 •·· t / 
I F < L C :1. ::: 0 ) THE N I .C :t === l.. C F: :I. El.. SE L C 1. ::: L.T :I .... 1. I 
J F ( l.. C :I. ::: 0 ) THE N L.. C .1. = :: l. C E' .I. t1 El. S F l.. Cl ::: L.. C 1. ·•· 1. 

< 1 c 2 s t. a t. •? m P rr t > ! : L.. C? === l.. C 2 ··· l. / I .. C :~~ === L C E' ? 

< l c 3 s t a t t? m r.~ ri {', > : : ::: L.. C 3 == L.. C 3 -· l / I.. C ~~ ::: l.. C R ;~ / 
I F ( I .. C ;5 :·: 0 ) T H E M l C 3 :;; l.. C R ;3 E l . nr l.. C :~ =: L. C ;J -·· 1 

< l c r l a ~; t cJ t Pm C·J n t > : : ::-.: L.. C f.: :1. A == l.. C :t 

I t1 F' DR r fi N T : "·' :i. t. h :i. n n n E:' .i. n s t r u c t i n n t h f'? L. G r~ :t. A = l.. C 1 < i f u !:>ed > 
a r, d t F.J s t i n t=J o n J n,) , . r~,) ,. , r , t f , :' !; i •; don C:·~ BE F nr~ E t h EJ n t h ~~ r 
o P e-~ r- ;.~ t :i. o n r; fJ r , t h f.~ l o n r-~· c o u n t P r s • 

3. 3 Reloadin~ rt?~i ~;t~1·s f'rom the APB-stack 

<statement>t ! :·: F~EI fJ{)lr (rP!:.ii!:i.l:.~:!T'> 
REL.OtiDVALUF:::< nui.r,:,1.rt f r11m ar,b ·::-

< r i;~ ~J :i. ~. t. e r > : : == S r, R I l.. I; r~ :L / l.. C R 2 / I.. C R 3 

< D u t. F" u t f r e> m a F b > :. : === F;: r: I . f t h D V,:) L.1..1 E h a r..; t h P. c; a m f.·J rri f:~ an i. n 51 a s 

E- ., f :. ;{ i3 ITr f'• .• e !5 D . 

RELDAD l..CRt 
REL.DAD L.CF:? 

BU F F E F: A [ID R E S B ( <:; t:~ f.;J 1:; f:~ c t, i o n ;5 • 4 ) 

REl..DADVAl..lJf::::t:r(1 rA I +UAPB 
R E L. Cl fi [I U r., L. I.J E ;;:: U fl F' [: 

I M F' 0 R TA N T : be-~ f c) r E~ '-' !:; .i. n ~:.f t, h e r f;! J o i:~ d f? d r P !'f :i. ,:; t P l' , > ,, r F.~ 1 c> ~ d i rr ~.:J 

a n o t. h e T' r· F.-~ s :i. !:~ t f:~ r l [I LIM M Y i n n t r u c t, i 1 • r , :i. !:~ rH~ e r.hnl t.H:d, "·' f:) C-:ff1 • 

CDNTI t~I..IE 
f~EL.OAD I...CR1. 

NEXT 
CDNTINI.JE 

NEXT 
L..C:l.===L..CR:t. 
r:~ F I ... D f) D I:. C r:: ? 

f < I :: l.. D A D V f) L.. U E ::: [It, T ,~i I 

i;.THE DUMMY···l:NBTRfl[;TIOU 
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3.4 Pro~rammir,~ lhe address Processor for the bufferDemorY 

<,=~Fb!=:t;;~ten-,Pr,L>: ! ==:BI.JFFEr::~)UDREGf:~===<m.~ 1J.i1.: nut> i' 

n1JFFEF'ADDREGB:::<1n~~.~:i C (llJt.> -::::. LIT1Pln ffl(:dbi:ck> / 
nu F FE r~ AD r, R Ess==: R s ,~ r· B ( , ·, > .::- r p t ;\. J b i-3 c i~ > ; 
<f er.-~dbBcJ··.> 

<si ITIP l pf f?E~dbac~. >: : :::OAF'B::: BUFFERADDRF':!,!.; / 
F;:Bf.iPD < n) :::BlfFFERADDF:ESB 

< f l~ f:J d b a C k > ~ ! ::: 0 AF' D :::: ( IJt a !H C ()I.It,> / r~ SA F' B ( n ) ::: ( , ... a ~h (~ 0 '-It> 

< n, a !=J i. c o u t, > ! : ==: < n P 1:-i r' a 11 d > / < n r-, f:·J r a n d ::: < D P E' r i:~ t <:> r > < o P f:-~ r an tf > / 0 / 
··· < DF·· f~ J' 2nd> 

<nr--- P r ar, d > :. : :::: R SA F' B ( n ) / F~ :3 AP B ( m ) / Q AP H / D f.l TA I 

::· D F p r a t D T' ':: ! : ; : :- / .. 

< l°I > ; : ::: 0 + f. j_ ~:; / ( :i. f°I d f? : < ~: 
< lll > i : ::: () • • 1. ~.:; / ::" "i. ri d l-:~ !•: > 
< :i. n rf f~ :< > ! : :::: i:~ !:~ dr~ f i. r, rJ d b ! ~ i.. h P l M [I E X •·· d i r t::' c t i v ,:-~ 

l t1 r· 0 Fi' l A N T ! D n 1 ! l ::' d "i. f f P r· t·~ Il t a d d T' f' !:~ ~~ €·' !::, t. C t h ~:1 S t 8 C k RI i:J !~ b [~ 
r f:·~ f P T' r n d :i. n 1. i n s t r u c I:. i n n , h <·:J n c f.·~ 

I s :i. l l P E~ a 1 :i. f A ~~ n il: f: 

E ;., a m f' 1 e !:; D f u !:; 1? 1 
Bu F F r: f,: r. J I rr R r: !3 G ~:: [I A T A T 
BUFFFRADDRESS=QAPO+DATAJ 
BUFFERADDRESS=RSAPB(10) 
QAPB=DATAI+RSAPB(O) 

(;t •'1 P H :·: B ( .f F' FE RAD D F: E R S 
F: S (.1 r· H ( !:> ) ::: F.'. ~5 •"4 P B < :I. 0 ) 

" B I.J F F E R A D [I R E !3 ~:; ::· R S t, P li: ( :I. 0 ) R B AP B < 1. 0 ) ::: F~ S h f • B ( 1. :I. ) 11 

i s i.~ n i 11 f:~ E{ i:J 1 i. r-1 !:=. t r u c t i o n e v en t h n t:. h >:-~ i' f·~ a r· ri n n l !::' t w o 
r e f f.~ r e n c t:·~ !5 t D t. h r~ ~~ t a c I:: t ( R e f e1 r t .. <:> f .i ~.~ 1.11 • P 2 + 3 ) 
BE· c au s p w E~ du ri ' t J·, ii! v t:~ R B AF' B ( :I. 0 ) ~:: J: I J r f . F R A I ·1 D F~ E !:> G t. i 1 e f i r ~;. t 
F a r t C> f t h E.' s t i:l t f:-J m P r, t m u !;; t u ·:; c-~ t h r:., f a c: i J. "i. i".~=? 
B lJ F F E R A [I D F'. E !3 S ::: E· G A F' r~ < A ) < A :::: l O ) 
0 n l ~l B ·- B d d r e s 1:; c- i;:. n b P w r i t t E.' n t c:> s D i n 
r~ S A F' B < B ) ::: f:: G A F' B ( l :I. > < B ::. J O ) 
T h p T' p i. !::- n (' •.. I) n '" f n r t r l p ;:~ d d T' f:~ c; ;;:. 1. :L ' i:: [} i. n e f f f.-~ C t t h j s 
5{.j:1turi1E'nt. T'f:-~Ff'PSPrtt~; ~{ I·(·'f'i~Y'"Pf'1(~f.1

':;- i.n (:,F"J:-!:=.ti:~C~~ anci is thu!; 

wron!=.t. 

3.5 Prosrammins the address Processor for the resultmemor~ 

< cl F" m ~:; t a t, P ron n t.. > ! : :::: RES M EM() D n F~ F S S ::: < m a .!:.f i c fJ ut > / 
PESM FMf-1 [I nr;:En!;;:::(m;)~=.~ i..... 01..1 i.> 
< r:; i 0'1 f.'· J. P f P f:l d bi'~ C V > ,. 

' 
F'. F': r; M [ M 11 [I [IF;: E G S ::: F: r,; f.1 f" M ( n ) -t f r-J P d b a ::· f-:. "> / 
<f€·Jf.·Jr:.fback> 

< !:; i ITI r,:· 1 f.~ f f:~ f.~ d b a c:: k > : t : : U ( 1 f · M ::: R f ·:GM EM AD D P ESS / 
1:~ !1 r1 P M < , , > ~ = R E:: r: t-t EM A D n R r:. !:> !:; 



CDRLAN U!:;f~T' "!:; ~fu:i.df:~ F·AGE 1 i' 

< f f.~ f.J d b i:~ c k > : ! ::-.: (;) f-l PM:::: < m a !=i i c nu t, > / F~ 8 Ar:· M < n ) :·: < m a !~~ i i:: o ut> 

<magic aut>::=<oPerand> / <oPerand>(oPerator><oPerand> / 0 / 
... <or--f?T'e'-nri> 

< D F'· f:~ T' i:~ n d > : : ~.: r;: s A p M ( n ) / R !3 A p M ( r11 ) / D A p M / 

< o P f.·J r a t. D r > i : ::: 1- / ·~· 

< n > : : ::: 0 f· <· l. ~:; ./ < 'i. r1 dr.~;<> 
<m>::=0 •• 1~ / <index> 
< :i. n d fJ :-: > t t =:: a !:- d t:-~ f .i. n 1-:1 d b ':! t h f:-:i I f,J DE',: ·· d :i ,., f:! c t i v F.J 

I M F' D R T r:1 t~ T ,~ o n l ~f 2 d :i. f f f:~ r E~ r, t r:~ tid 1 · r~ s !.~ .-.~ i:; t o t h f? s t ack rri a ~ be 
r e f E-~ r r E· d i n :I. :i. n 1,; t , . u ( ~ t·. :i r > n :, h J:·~ n c E·~ 

Is illegal if AIBiC 

F :< i:?- m r:, l •:-~ !S o f r..r !::· F.J t 

F: E BME M r. I'! [11,'F !:, !'~ ~:: nf1 J 'H 
F~ F S M F M ,~ l'r [I J,: E ! ; !';: : f,: ! ; (1 f·' M ( l O ) 
(JA PM=== F'. !:; f.i PM ( O ) 

QAPM=RESMEHADDRESS 
RSAPMC9)~RSAPM<10) 

I M F' D R 1 · t1 r J 1 · : ::~ P f..l ~:;· 1-:) c t j o r·, 3 (· 4 f o r f.J :< i:i m ; .. · 1 t.~· n f · i 1 J. f:~ ft a :r. u !5 e o f 
t f1 (::~ !:; t i:~ e k ,. T h e S i:~ 11'1 f~ ~=~ ,., P ] :i. f~ !:> t I:) t. h P ,:) p M ... P l' 0 C f:~ S ~; 0 T' + 

3.6 Pro~rammin~ the arithmetic 

<s t;~tf.~men, t> t ::: ~·=C Ht'INHE'l.. :I. ='.: • .-::ma!.=Ci. c out> / CHANNEl.. :~=<ma~.H c tH.1t> / 

< r e !.=J i !:; t.. f:• r as s i. ~f. n m f.~ n t.. s > / 
< "' '··' J. t i F-· 1 i f:~ r d e f i n i t i o n !:; > 

< O'I nr: i. C D 1..1 t > t : :::: -·· 1 / < d i r l~ C t, ~:; 1..1 ITt p T' l1 du C t '> / 
< 'i. n d :i. r·: ·~ c t.. !:; u ni F·· ro du c t > 

<d :i. T'f.~ct. s um r· rnduc t >: ! :::(,.., T'oduc t..> / 
::" P I" fl d 1..1 (:' t > < D F· f.-~ r i3 t D f' > ::: F• T' f.: ,j 1..1 C t, > 

<mu 1 t :i. P l :i. f:\ r d J:J f :i. r, :i. t. :i. D n !:; > : : == < rr, u l t i P l :i. f..• r- > ·::' c h i::: r, t ·, ;~• l > :::: < P r- o du c t > 

< P r n du c t > t : == < (J P f:~ T' a n d ::: / <nr-, f:-;1 T' and>*< o 1;:· f~ r and> 

<re~ister Bssi~nments>t!= 
< r F.~ ~:~ :i. ~; t f=~ r > < 1,, u 1 t. :i. P 1 i E' r > < c h a n n r~\ l .> ::: < o P f.-~ r i=~ n tf > 

< r f~ ~~ i !5 t f:·~ T' > t : ::: R E G J S TER t~ / fi' E G I f~ TE F: H 

< m u l t, :i. P 1 :i. e r > : ! ;:: M 1..1 L T I f' L I ER :I. / M I.J l.. T I F' I ... I ER :~! 

< c h i3 n n e 1 > : : ::: C H (., N N EL l / C HANN F L? 

< :i. n d :i. r e~ c t F- r o du c t > : r. ::: MU L.. r I F' l.. I E: F~ :I. / M LI L T J F' L I E f;: 2 / 
t··1 f J l.. 1· ~[ F' t. :[ E: F;: 1. t· tl t..l l .. 1· ]: ,-:• l.. I E:: r~ :~~ ,l 

r·11..1 L.. T J F' I... J E F~ :I. .•. MU L r I PI.. l E R ;:! 



CDRL..AN ll!:rn r ~ r,; sui ch? 

(operator>::=+ I -

E H a m P l e !:=- o f ur; P ! 
CHANNEL..?-:::--1. 
CHANNEL1=Y*Y + X*X CHANNEL2=X-Y 
REGI STE:f::A MI..ILT I Pl.. l Er~ t CHANHEL l :::! X 
CHANNEL 1. =::Ol..DV/ll. lJE lf{X + DL. fll,,'AL UE*Y 
C HANNE l .. :L =·== M 1..1 L.. T I f' L.. I E F~ :I. t MU L T I P l. I E F~ 2 

3.7 Pro~~a•min~ the accumulator 

<:!5 t .. ;~ t r~mr· rit>~ ! ~== l..DAD I RED / BTDRE nr,·rG / 
ACCllMl.11. (-iTE / 
HU T I AL. I z E r., C C u M IJ I.Anm / 
SET <mode> MODE I 
STROBE IREG / STROBE OREG 

<mode>t:= START-EXPERIMENT / CONTINUE-EXPERIMENT 

L..DAD If~EG :i.~; a b:i.t. '1:n1E~f?r~: 

H,-~v i n!t dt>nn GET SlAfH-·EXPERIMENT MODE: 
thf.~ sr~m.wr,r: rJ I fH T J t1l.. I ZE ACCLJMULf., lOR 

1..f)A[I IREn 
will cause IREG:=O 

Ar,d thE~ ~=;•~Gl..lf~ncP ACCUMI.Jl..ATE 
I ... DAD I F~EG 

t,.J :i. l l (.' i:f 1..1 !:} ·~ I f~ E G : ::: R E s l.J l. T M f:: H n R y ( ,, I:: n M E f1 A n nr~ Ess.) 

Ha v i n ~~ d D nt1 SET C IHI T1 J\' IJ [ ... EX P E fH M r. N l' M n [I E : 

B o t h s l~ mH:~ , 1 < ' :i. n , ; a bo v c~ w i l l c: a w:; e 
I REG: =f.:ESUL TMEMORY ( ~·EBHEHArHIJ,:Fns) 

F'ADE :1.B 

D 1:> i. l"I t:t O n J. ~1 S T R () Ef E I R E f; '1J i J l C i3 I..I ! > •::.1 I ,~ f:: f1 : :;; t, h P n I. I t r· LI t, 0 f t h e 
i:~ c c 1..1 m u l i:?. t o r • T h i ! ; :i. 1 ~. c a 1 l. .:-~ d i n t. ~~ r n a l i:; c r· 1..1 m u J a t. i o n • 

STOJ;:(: nr;:cr:; t..•:i.J.l caU!:;f:~ thE1 DRED to 1,..1r"i.tt.1:-··n tt:) t.h~ J'f:~sult 
ITIE~ITIO T'Y !:>D that ! 

F~ E S U l. T M E t10 R Y ( r~ F B t 1 EM (l n [I r~ E S B ) : ::: DR E G 

I M P DR TANT t l·J h H n t. lw l as t S l O R E O R [ D ha s b f.:' f.rn r.fo ri E~ a ri r.~ :-~ t r a 
s i n s l.f.~ s nw H E O R E G i s r 1? lHI :i. rr.~ d t, c> i:. r~ , · m u, ;;=. t:. e u, f.' "·' P i t:. i n s 
Process correctlY~ 

3.B Transfer of data to the comPuter 

<r:;tatp11·1ent>: t===r·F~Ef'AE·f:·:·r~r1t·!Br·r:r~ / F TN1"!3HTRANBFEF~ / 
T R f.i N n I. F I: < t J ha t. t D t. T' an r:; f t:' l · ·: 

< ~J h i:~ t t o t r r.1 n s f f:? 1' > : : :::: C ONT RO L.. l·J () F: [I I S T A f I.J !:; W f] F~ D / 
TEST"li-lDF~Dt / lESTHDf:;D;.~ / 
<chanrrel> <r:-art> 

< c h a n ri •:~ 1 > : t : : r; I ·I (, M N E I .. :I. / C H f., N t~ E L. 2 

(part>::=LSPART I MSPART 

E :< a m P 1 t:~ !:i c> f u !:; f.~ : 
F' f~ E p A J:: E r f.' AN n F r p 
F I N I s.., T RAM'.::; r r F' 
Tf~ M,! n F n:~ C I HI Tf t DI (.11 lf.' n 
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~J h e n r u n n :i. n !.:i t. h E' c , ) r r f' l n t·. rJ r· 1..1 n d P r E RO ~~ c o n t.. r r:> l t, h f~ du rri F· 
P ro!.~ r c~ ru h n !=; t, o b f:-.l 1 D ca (-,ed f r- om i:~ d dr e 1;; ~- 3 2 and u P w ar d s • 
1 I , i 1:; b P e a 1..1 !::- e t h e ST (.1 F~ T · · TRANS r E: R s i ~f n ,=? l f r o ITI t, h f' r iJ d ;:i l' 
c r.> n t. r o 1 l P r f o r· c F.! s t 1 ·1 e r:.- r c> !=.f T' a m e :-~ e c u t i D n t o ~i t. a r t. a t. 
l r..1 c a t i o n 3 ::.! 1-

N 1:) t t:J f:-J !:;f', Pc :i ;.dl!::'. t.hat 2 F'F~EPARETRANSF[ R iH'&l nt?F.H:ied t.,~:~ f[) re 
i:; r, !:J T' R t:i N r; f. E F~ .. ,. • • i !::- i:~ t, t f.~ m, ·, t I:~ d • S :i. lll :i. l i:l T' 1 H 4 F J N I S H T R AN n F [ f:: 
i:; T' f:-~ n l~~ c~ P !=; r.:; i:i r !~ a f t f.~ r h a v i n :.~ dum f·, r.,~ d a l 1 t, h ~~ w i~ n t •.. , d d i:J t .. i:~ t o 
t. e T' 1T1 i n a t. f..! c D r r J:! c t. l ~:~ ~ 
G •:-~ E1 ;:. , ~ m, · l •·J du iri f·· P ro 1.:f r an, f t1 r c n r J' l~~ 1:: t, P ro c ed ur e • 

4. DIRECTIVES FOR THE TRANSLATOR 
4.1 NEXl ;md LOCATJON 

Ei :i. n c c~ t h e r. n r r F.· ·1 ~ 1, < 1 r i n !:; t r lf c t i cm w n r d c or, !::. ·i •:; t ~=~ o f 
-i. n n t. r u c t i o r, f i E;l 1 d =·:. f 1) r- m i:~ n ~:I P & r t s o f t h e c n r- ,. P 1 a i:. o r w h :i c h 
rri IJ ~.; t b f·~ F· I ') !1 T' ;:3 ITI ITI •? d j n d :i. V i d IJ i:J l 1 !-1 9 "' a n !-~t s f.. i] t f~ m f.·~ n t, s ffl :i t, I ~ b P. 
n f? t~ de d t o r-, r o r.~ r· r.~ m 1. f u 11 :i. 1 ·, B I:. r u c t i n n • 
r 1 n n, t : 1 i s a r i s F:- r.; ;;; f'I e r:· d t o b t-? i:~ bl t.~ t n t .. f} l 1 I:, h t::1 t r ans l i3 t. c, r 
t o 1,..1 h j c h P r o !:t r a 1T1 ] n c ;~ t i o n t h e f o 11 o l-J :i. n ff !::· t cJ 1. •~ m f.-J n t ~=; 
i:~ p p l i p ~; .. 

Ther:;e~ arf7~: 

< d :i. f' f:~ C t i V p ~:=. '::- ~ ! ~:: ~' E X T / l.. n CA T I () t•l :::: < n > 

<, ., > r ! =:= o .. .. iS 3 

E ~< i3 ITI F· 1 f~ r:; () f u ,:; f.-~ i 

• {\ • ,. + • 

NEXT 

t <• t t t C 

• + •• " • 

N[XT 

• + •••• 

• " ••• t 

• (• •• t • 

L..DCAT I DN== 32 
+ t • <· + t 

4.2 INCLUC•E 

%C0DE PERT~JNJNG ro LOCATION N 

;-~ C ODE F DR i .. DCA T J O N M t-1 

·;,CD (I E F DR l.. 0 CA T T n N N + ~~ 

;-;,CDDE FDF: I .. DrAl'IfJN X 

;{.('O[IE rn1:;: l..DCATTON =~2 

< i:~ 1, i : l. f • r,, r:-~ n t > r. ; ==1 I N C i .. 1. .r [I F < f i 1. E·~ n a 1r1 P > 

< f :i. l r~ n r?. m E~ > : ~ ::: ;.~ n ~~ N D F'. D ···· 1 O f :i. l c·:~ (AJ :i. t, h a C O R L A N r:, r n ~.t r r.J m 
o n i t ~ E ; :; t ~;.~ n ~:; :i. n r , : C l.. AN i ~~ i~ s !:• 1.1 m e r:f :i f n n nr:~ 
<:; P F..' C 'i. f i f! d ~ 

INCI .. UDr: instr·ucf.:.!; thf:-~ ·trc~nslr.~tor· t.,:-i !:;u!5f"€Jrid trar,!51.ai :i ur, c>f 
thf.~ currf.~nt fi lE' and r:or,t.:i.nu.:-~ 1,..1:i. th th.::l 01·,n r;•···r~ci f iE·d in 
I t-J CL. U DE··· d :i. r Pc t i v E' ~ {) r t •:J r h r.i v :i. n ~f f i n i !::- h •=:- d t. h i !:; f :i 1 ,~ , i t 
w i 11. T' •:-~sur;, e t h e t r n 11 •::. l r! t i , l r, C> f t t l f~ nr :i ~~in al ,:, n e <· 
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I N CL U ff E c anno t b C·~ 1 ·, t} fi t •' d " -t hat i !i> an :i n c:~ 1 u d E' f i 1 e c: anno t 
c ont cd r, ,Jt1 I NCLIJDE d :i. r f:.~c t i ve+ Nntc-~ i.hat th is j_ r:=. not 
C h f.~ C k p d b !:~ t. h e t T' an s l B t.. D T' r-

E :-{ a m P 1 •·:' n f u !;:· E:. : 
I N CL IJ [I E Du M p .. T n -. N n F•: D :I () 

4.3 Definins labels CLABEL and SUBROUTINE dirertives> 

<statF.~ITlf;.'nt>! :===l..Af:EL <id.:~ntifieT'> / 
BI.IBF:Df.lT J NE <:i dEJnt. i f i P r > 

< i d P r, t. i f' i e r > : : === a n i:3 ITI (~ o f m i:J H i m u rr, l 5 r: I I a r ;:J c- 1:. E~ r n v ~; t ;.~ \"' t i r, !.I 
w:i. th a l•~t:.ter (A ~. Z) and tlH!l'f.~rtftf~l' 
c D n s :i. i=; t :i. n ~t o f an !:t c n ro l.1 :i. , , ;·~ t j 1 ·> n o f l ett e r !:i , 
d :i. !:i :i. t, !:; an r.f ur, d .-~ r •; r. u r F.~ !i; (, 

E :< a ITI F l t:~ !:; o f , .. , !:; f~ : 
L.ABEL ZEf~(I 
I...ABEl.. L..DDf':t. 
s I.I [( R n I.J T I M E p D w r R •. F' ::,,nr J l.. E 

4.4 Assi~nin~ na&es to locations in thP APB- aod the 
APH-re~ister stacks <INOCX> 

< !:; t a t F.J ,r, f.~ n t. > : : === I t·~ [! E X <' :i < r r.·~ n t i f i P r > :·: < ., .. i:t l ~ 1 •· • > 
[ { l' < I d P r; t :i. f :i. e r > ::: < va l u f:~ >} J 

< :i. dr~ n t i f :i. e r > : : ::: < l f:? t f'.. r~ r > I < i d t~ r1 t, :i f i P r > ;:: ;,; 1 f i:: , , ,. '"' •, I' i ,~ > 

<JPttr~r>: ~::::t~,. (, Z 

< n l f' B r , u lil ···~ T' :i. I:' > ! : :::: 0 ~ t ~? / '~ • • Z 
< v a l u e > : : == O t ; ·1. ~s 

E !·! a ,r, P l f.l !:; o f u f; f:~ : 

I 
I ••• 

INDEX NI..ABH·-=:t. 0 !' I t,JCF~EMEt~T ~==4, DNE=.1. 4 • .NIJMBEF~ ... DF~ .. I..AGS=3 
H en c e t. Il f.J f 1J I J. n w i r, s i !:; F· 1:) s !!; :i. b l r~ : 
RSAPB(TEMPORARY>~RGAPB<IN~REHENT)tRSAPBCTEMPORARY> 
Bu F FE R ~l [I [I R Ess::: F.' G r, I:, lJ ( NI J M n E f:~ -· [) F -·· L. AG s ) 
CONSTANT RSAPBCONE)=l 

N D T E t h a t c~ '==· P r.·~ ur~ n c •~~ t:·~ n c 1 o E; f:\ d j n {} C i ! I I b •·~ T' ·~ P f~ a t E-~ d 
i n d f:~ f i n i t •:~ l ~~ a r , d a !::. E·~ n u •~J n c f:·~ P n r: :1. o !'. , ~ d ;j I I r: :] :i. !;; f") f'• t :i. 0 t"t a 1 " 

4.5 Definim.f t.he c,>rrelator datafield <CONSTANT> 

< s t i:J t, fJ m f.~ r , t > ! :! = : (; ( ) U B T A N T < t a r g e t, > ==· < r , u n1 b P ,., > 
[ { !I (t..;1 p ~fpi, >=·: (numbe r >}::, 

< t a r ~-0:? t, > ! : == S Af:: I DATA I / S r All Jn / R !3 (i P tH -::· m > ) ' 1::: G AF' B < < m > > 
( ITI > ! f :.": () • <· l 5 / < :i. n d P ;.~ > 
< :i. n d •? ;< > : : = a !5 d t? f i n [' d b !:l I t,! [I EX -- r..i i T' e c t :i. v I J 

<m.1mbF.Jr> ! ! == fnr nAP i l +, 6~'; 
f o r O A Hl1 · · 3 2 7 f.> 7 (- • + ~5 ::?. 7 l) i' 
f n T' S TA T I J fl : ... :~ 2? li ? + + + 3 2 7 f.> ? 
fop Rn(\Pl: 
fl:)T' f::BAPM 

B !~ d E~ f 8 u 1 t. t h e [I A r A r !I 

s r·f.~ i:! l l !:;et t.n -:.~v.•.? rn. 

: -32767+++3276'i 
.... 4c,s>7 Af +40 1/6 

B Af:: i !:i- ~; f? t t. n :I. .:) n d ~~ r A 1 · 1 J !'i t n n c f:. ;.: l t 2 0 0 0 b ·~ t h e 
t rr:!n~~ J. ator, 



COMSTANT s,~r;.·:::f.' . DfHAI :::::1. o::.!4 t• . RBAP[H :I.()):::(), F~SAP.B ( 11.) =444411 
f;~ B r.1 P ff ( l 4 ) :: ~> 9 1? . 

4.6 The c~m~ent faciJitY 

A i: o m ITI F.~ n t. c i:~ n b I:·? · r:, u t i n a n ~i t-J h e r f:~ i:f f t f? J' c~ ,. ~ ,. . · ( ,~ f.~ r ... c e n t ) 
s :i. !~ n • A c D m m •:-~ n t. :i. E~ d P l :i. rn i t r:, d h !:j ,. ~: 

1 rt r , d ' •:~ r, d c> f l :i. n r.1 ' • 

E :-~ a m F· 1 e o f u !5 r~ : · 

CD Nr I NI.JE ~{. rH I !3. CDMMENT J s UP ro E~ID .t)F LI NE 



·~ 
% 
% 
., ... 
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5. SAHPLE CORLAN-PROGRAHS 

ROUTINf TU DUMP DATA FROM RESULT-MEMORY TO THE % 
CDMPUTER + MUST BE FROM l..OGIH'lC)N 3:~ BECAI.ISE THE % 
CORREL.ATDR STARTS EXECUTJ:N.G n-lERE: DN F~EC[l VJ NG A i:: 
'BTAF<T-·TRANSFEF~' SIGNAL n~OM THE Rf.\DAR-CIJNHWLLER. % 
<BAARD W+ TORUSTAD 30.06.1982) % 

r. 
DATAI MUST CONTAIN NUMBER OF WORDS ro TRANSFER % 
RSAPMCO) = 1 <INCREMENT> % 

L OCfl ·1 J DN=:~::?. 
3UBRD1.JTINE DUMPTDNDRD10 

F~El..OAD L.r;r;::1 
RELOADVALUE=DATAI 
CONTINUE 

NEXT 
CDNTINUE 
PR E PARET R ANS FE J~ 

NEXT 
CDNTJ NlJE 
PF~EPARETF:ANSFER 

NEXT 
CONTJ f--!IH 
TRANSFER ST ATIJ!3WOF~D 
C~Af'M=O 

Nrx·, 
CONTINUE 
T"RANSFER COl~lf::Dl.."lf)f,:[I 
QAPM:::CJAPM·-R::;APM,: 0) 
LC1 =:L.CR1 

NEXT 
L. AB [l L D OF' J. 

CDNTIMUE 
LC1=LC1-1 
F,E:HMEMADDRESS==RSAPM < 0) +GAPM 
TRANSFER CHANNEL1 MSPART 

NEXT 
CDNTlNUf: 
RESMEMADDRESS=QAPM 
TRANSFER CHANNEL1 LSPART 

NEXT 
CUNTINUE 
RESMEMADDRESS=QAPH 
TRANSFER CHANNEL2 MSPART 

NEXT 

QAPM=RESMEMADDRESS 

IF CL..C:l.==0) Tl·lt:N CDNTlNUE ELSE GD1"D L..D0P1 
RES t·iE tif1 D DF;:E SS:::(~f~ ,~. M 
TF:.·t•M!3FEF;~ CHAMNEL.. ~~ l.. BF'A F~T 
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NEXT 
CONTINIJE 
F INI SHTl~ANSFER 

NEXT 
CONrINUE; 
r: 1 NIStllf?ANSFER 

NEXT . 
COMlINl.lE 
FIN I BH rRAt·J!3FER 

NEXl 
Gft"fU ZEF:O 
FIN l BHTf~ANBFER 
~;ET ::,TAF:T'···EXPEF:IHENT MDl1f:: 
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,, 
'" i: • .. . ;. 
.... , .. 
•.. ... 

FIRBT PROGRAM ~JRll'TEN IN CORLAN (2~J.03.1901) 
I T TRAN!.~ F E F: !:i D A r ,~ FROM BU F FE R-· M EM OF~ Y r O RES I.J L.. T -
MFMDF''l' f~ND lflf:N (IUMF'S IT INTCJ fBE CDMPIJTER+ 

RSAF' E~ ( 0) 
B M ~I F' i:: ( () ) 
DATAI 

-· MEHDRY INCf.:EHENT <=1) 
··- MFMOR'r' HICREMEtH < ==1) 
- NUMRER OF WOROS TO TRANSFER 

[ N [I E X BU F F F.: P -·· J N C R ::: 0 !' r~ E:: SI.Il.. T •.. I N C R::: 0 
i.: 
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CDNS r ;:.)Nr ~·::~t1f' B ( BLIJ TTF~ .. I MC f~) ::: t, fi' GIWM ( RESUl..1' -·· I NCR > ::: 1, DATA I== 1. 024 r 
., -~. 
. o,, f,\ r :r: o ~, ==: o 
I .. t\ B f · 1. . Z E t? D 
r; I l t-J r I ,,111 E 
!,,r:>n 
1:11TU ZFF.'fl ;!;DN Nor;~t'inl. I Sl'l)f?T· .. ·CDMPLJTE; GD BACI'=, lD I DL..E···L..DDP 

;-;;t.J I I' •1nu l Dn I ND ANY TH I MG 
..... 

. . 0 C r, T 11 ·1 M .;:: J :? :\: 0 N ' !:! l Ah' l ~-· T ~= Fl N S FE R ., F F? [) M R A [I AR -·CDN TROLL.. Er~ THE: 
~{.CUF'J;:ELh rnf~ ST Af;: rs FXECUT I IJG l N I. OCAT I DN 32 

: .{,I .. t MOi.iL fi UF J;'.FS 
·.lf:XT 

Ui I. L !H lt'J' T' LI h! fH.~ lH o 
i--ff:)(1 

~H.llU ZE IW 
itF::<l 
! • , 1 , ~ t;: o t J r r M E t 1 o v E B 1.1 r f~· E H 

RFl 0() D L. eJH 
F: F L. D h D U ri L I .1 E ::: [I A T ,~ I ··· f,' !~ ,~ F' B < B U F F E R •.. 1 N C F~ ) 
CflNT I NllE 
ta->< r 
CllNTT~-JUE 
n f!1 F· n ::: o u .~ F' M ==· o 
INJ:Tlt1l.. IlF f~r'CUMUL ATOF~ 
s F r ~:: l fl F' T ... [ X p E f;: r MEN l M [) [I E 

or};:T 
C (1M·1 l NUF: 
q h F' n === r~ (l P D •· f:'. !:~ r-, P P < B I.J F F E F: -· I M C F: ) 
! . r: t :::: L. C F~ ·1 

QAPM~QAPH-RSAPM<RESULT_INCR) 

j,Jf XT 
l.. {1 l: [ L. I .. D O f"' DN F 

J F ( l.. C l .::: () ) THE:: N C [) N r I M lJ E E I.. s E G D T D L. Cl n p DM E 
L..C1===l..C1· .. :I 
BI.IF F ~: f.: r, I) n F: F S B::: U Af·, B -f f:: r; AP B ( BU F FE~· .. I N C R > 0 Il P D :;;: BU F FE R A [IDRE B B 
F'LSMf MA f'IDREBS:::[)flf·'M+l~BAPM < F~E!3tJl.. T __ I NCf:: > DAf'M:::f;:ESMEMA [l[lf~ESS 

C H h M N F I .. :I. :·. ~( 
i .. r, ,':\ r, 1 P F n 
sr1·1r;.-E 01 .. :[(i 

N[ X f' 
l<E f' l.lf;~ ~I 
i:TF'.f'lHE .. ri1;:·f f.·· ~-::nn~·nr---:r: l. .~ Sl !3(:)riPL E n.rrn MEMOF~Y 

i;: 1 : n n r F fi· p :r P i: .. 1 . r f J [ •• ; •. 



~D·:T 
\I.I E: l~:DI IT J NI:: ltl.lMP T'OND R J 11. () 

Rr: 1 .. 0F,r l .. t.:F~·t 
P[L Dh nv.=,LUF :~ :J:IA r {', J 
f'.tti'!T [NI.IF 

NfXr 
COUTINl.lF 
f'f~I:· f 'Ä 1:: l: T F~ ,; N f:;F E F: 

,n-x1 
CfJNTINL.IF 

PF~FPAf..'.[ TF:r.,NS FEF.' 

f·.IEXT 
Cf'INTINLIF 
1·RANs1:·r: R S T'ATI..ISl,JDRD 
O•iPM=:O 

ND<T 
CONrTNUE 
r ~: t: NS r E i;• C Dt! Tf?OL.. l•JDR [I 
( ~ t) P M :: n t, I·· Vi· · F! S A F' M ( 0 ) 
L C l :: t. f: F'. :I 

NFXT" 
t...r.,l~Fl.. Li)OPt 

C[iNl I NfJ[ 
1 .. C1.=:LCl··1 

PABE: 25 

f:; I'·: SMF t·1t!1 DD RE !3S :::RSf1PM C O) +DAF'H QAPM~RfSHEHADDRESS 

l~r: K T 

TF:t-,NSFE f~ Cl·lt1NI.JEL.. :t. MBPAF~T 

NEXT 
LONlI~-IUF 
f:.: L GM t· M h D DR F S B :::: D AP M 
n::hNGrE' R CHANf~EL..:I. L.SF'AFH 

NFXT 
CON.TINIJE 
F~ I:. !5 M E t, A D (I r;: F BH ::: D A f' M 
TJ;:{1NGFEi:;: CHANNEL2 MGPf!tRT 

NEXT 
1 F ( I.. C :r. :::: 0 > T I ·IF M C fJ t•I T l NU E f. I.. SE G D T D l.. DOP 1 
F~ F G M [ M ~' t 1 [I f:: E !:; !] ::: n {) F' M 
T F' f~ t J r:~ r [ J.: C H (\ N ~~ [ I.. ::.~ l .. !~; p '~ F~ r 

C:OMT ltll.J[ 
F.. r M I !3 H T ~'. f:, t,l S F L F? 

NEXl 
. CONTJ t~UE 

F I ~, I !:; f ·I T r;: t-l M s r· E: ,~ 

NFXl 
CONTINI.IE 
rJ N J: f:~ IJ rJUH-.1 !:) f Ef:: 

ME><T 
1:·rT111:;:n 
F :I i-.' T c~ 11 T J;_, /:', M !:; F E f:: 
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C n R L. AN p R (} f ·,F: ·-=· rt T I] TE s T F~ E C E I V Elm : RXTEST-CORLAN:CLAN 
'I ,·., 
.. , 
.·., r-~ f' I~ { :I. '.:, > 

APH(J,~) 
'I /,, ., 
;,. ., ... 

.... 
~ .. 

AF'M<O 

LOCAT JIJN:::I) 
'· . t, H E I... / r: ~< 0 

CDNT:t NIIF 
NF;< r 

CONlJMUF 

) 

-· Gr.1TE!5···1 
-·· BIJrF~ MEM.- INCREMHff 

. .. RES~ MEMr. JNCREMENl 

R E 1 .. 0 A O I. r R :1 F;: EL. D AD VAL. IJ E ::; R B Af' B < 15 ) 
NfXT 

P fl f" f: ::: 0 n ti PM::: 0 CDN T I H lJ E 
-~r~: r 

-· :1. 

-" 1. 

f :ONT I NUF T Ml f :,: (il .. J zr t-)f:CUMULA TClF~ L Cl. ==I..CR1 
fMPJ-<::::OflPE~ ·+: ::)f:,f'J-H 1 4) UAF'M===OAPM-·RSAPM ( 0) 

"-IF.>: T 
t tiBEr.. r,c 

IF(t.f'·J ::::i1) rt·IFN CDNlTNlJE EL.SE GOTD DC LC1=::LC1···1 

[-: I Jr F-T F~ h D J I F~'. E ~>S == 0 fl F [: ~- R S {~ P [: < 1 4 ) 
n h r · n :. · e 1., F r Er~ r-1 D ni:;~ F F; f., 

REBMEMADDRESS===AAPM+RSAPH < 0) 
QAPM=RESMEHADDRESB 

C H f.i U ~t F I . J ::: Y. * ;( 
I nnn lREG S10R[ ORfG 

i·./L >~· 1 
c:ONTl MUE 

t.tr:.·xr 
CONT I Ntrr:: 

1.. r.l r:: F 1... P n ~J E r:: 

l. C :I.::: I. C I? I 

CHANNFL?=X 

f~1::-if.•[: :::(~ AP H-· RSAF'B < :r. 4) 

I r ( t..r: l :::·()) TJ·IE'N CDMT J NI.JE. EL.BE GOTD PDIJEF: l..C:f.::::LC1.--1 
B 1..1 F F f': R h r, [I P E !:; B ::: 0 I~ F' B -f P !:1 (l P [: ( j_ 4 ) 
t.:1 t-1 F' n ::· Hu F r F r;: f.1 n n r;: r B s 

RESMEMA nDRESB=:OAF'M+ RSAF'M < 0 > 
QAPM=RESMEMADDRESS 

CH1~NNF.:I. 1. ::: r>KY CHANNFt..::!==Y 
I .. fl .. ~ [I J r~ F: G f: T O f:: E O f ~ E G 

NE>-:"T 
CftNT I NI.JE 

\ffXT 
CONTJNI.IF 

N[;q 
'.ftffEl.. >~Y 

n r1F' n =·=O srr~DBE:. or~En 

t.c·r.::::l..CR:I QAPB~DAPB-RSAPB(14) 

IF (I.,.; :t. ::::()) THFt.! en Nr I NU[ [l..SE GDTD XY L..C1 =:I .. C1. -·· j 
RlJFFEf~Af'lflr;:[SS ,:;Of.\F'B+rH;APB < :t. 4) FU::SMEMADDF~EF,S:;::QAPM+fWAPM ( 0) 
0(\F' C:::: HU r FE RA [I l:f REsr; nAF'M~::f=:EBMEt1f.,D D RESG 
C H fl N N EL 1. ::: X * Y C HAN H F: L. ::!. ;:: Y * X 
LOAD IREG STORE ORFG 

NE:<T 
' .. i~E:[L. SCAMCDUMT 

[;.() N T I NI J r R F F~ M [ M ~~ D [I f;: E !:i!:~ ::· n A p M + Ft' s AF' H ( () ) 
C ~IAN N E I .. :l. : :: • · l f" H t'I t..! H f · 1... ? ::: .. · l 
L.0('.\ff '[F:F.:O f;lor,.·r ()J~EG 

--~rxr 
nnrn 7EF'D !,f:: 1· CDNl I ~IUE-·E'.~: F'EF:I MENT MODE 

C N C I.. I J n F < 1 n ,:~'. U ) DUMP_ .. l n .... N O I? n :I. 0 
=:Nr, 

nnWBE IREG 



........ ~. ,.~. ·~ 
:. /,, .'·• f.~UROR,4···f:DF'.I .. t'~N ~ CI .. AN r:-r::n.GRf'~M ( CESAR l..•1 HOZ) 

... OC {1 l I DN:::() 
L {1 F: [ I . ;? F R (I 

CliNT I ~.rur 
.,n~r 

f"l)NTJPIII"' 
1;:r : .. I )Ar, L f ;,..:~ :I REL. f) t, [Il}() L UE~== f;.:~:;A F'B ( B) 

·,l[\l 

Ct:<il...1. PDl,..IFR 
Ci{~Pn:::0 P!-·1PM='.·O 

·Jf·:YT 
cnMrlNIIF 
f.: [ L 0(1J1 Ler,: I 

Nr:>: T 
R [ I.. n t, n lJ t, L 11 F ::. F: S h P B ( :I. 1 ) 

c r, P r :r r.111 r 
,Il::< I 

C nM r I i·lUI·· 
f: C I. 0 ,~ r: I. C f < :.• 

··IF~ r 
Crli!'f JUI..IF' 

•• , F: x.1 
i" f1 u l r t·!l ir 
f..'[: OAfl LCF:~.=: 

qr .. >: r 
C;~l l. SIMGLEPIJl...";F: 
i. J AI"' B ::: (J .. , I · r: : I? r; () F' H <" t ?: ) CJ (°:) P l1 ::: n AP M + f? SA PM ( 0 ) 

N[Xl 
cnNTlNUF: 
r;: f:. l. n rt.l D L C F: :I. F~ [: I .. D r., n V A I.. IJ F ,.:'. F~ S A F' B ( :L 5 ) 

p[::(T 
CDNTINUE 

JF XT 
CDMTINUF 
t•:EI. fl(',[I Ler..·:~~ r~·ELOADVl)l.UE=--=R!:>Af'B < l 4) 

-~r-· ;<T 
CAI...L Ml..ll TJPULGE 
I) A F' B = :: f~l i') P f-: ,t r.: !:~ t°:) f' B < t 3 ) 

ffX l 
CON f"IMUF 

(lf.1PM::::~)f)PM+F?BAPM ( :I. ~j) 

f•: C I .. 0 r., D L C R? F;: t:: l. 0 •"'l [I V(':, L.. U F =- r~ ~:; t, F' B <" i' ) 
. ,r:r r 

c~,L..l.. MUL. rrP1.11 r;r 
f1AF'[::--:n(,PB -{ F'SAPF: < l]) {:ln F'M:::C~APM+ r~SAPM < 0) 

M!':XT 
er.it. i... MUI .. r J f'f IL SF 
Cl t, ,::, E: : n A f·· [: + F\1 !:; A P H ( t 3 ) 

MLXT 
C()NT J f,JUL 

QAPM~OAPM+RSAPHCO) 

f~ [ H ti F M I\ [1 0 f:: E !i) f:, ::: f': !3 ~1 PM ( 0 ) + 1;1 AP M 
Ulf.,NNFl.;t . .::: ·· :I CHfif'..tt·ffl ... ?-·: · 1 STRDBE HffD 
:r "' I r I ÅL. I z E .~ C C Il I i u l.. j) r D F~ 

ffXT 
GDTD zrF:o 
s F" r [: f) N ·y l ~~ 1..1 r. ... F XF' F R r MENT M D [IF 

., 

LnAn TREG 
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%i{.% 
~{.%% 

STORE: DF~EG 

~%%%%%%%%~%%%~%%%t%~%%%%%%%%%%%%%%%%%%%%%%%l%%%%%%%~%%%%%%%%%%%% 



. , ,. .. 

r; 0 F.'. L AN 1.1 <=- r~ r ' ':: g u i d E' 

'-JEXT 
~ '...I B F: 0 I IT J N E P n l,J E ,-:: 

•/ , .. . , .,., 

., 
; .. 
•.· .. 

'I .... 

,· l .. C F: :I ) <" ::: :.: ::· f.l P B < B ) ... f I E I G H T S ··· 1 

CONTINIJF 
l Cl :::l..CF:t 

APR(1J> - SAMPLE INCREMENT <=1> 

r., PM ( 0 ) ... Fff !3 M F M T N C REM E:. N T < ::: 1 ) 

n (i F' f :: ::-: n (.1 F·' [:{ -· E'. ':, f:, p p ( :I 3 ) (.! (:i F' M ::: n (:\ p M -· R s A p M ( 0 ) 

lNIT IAI. T?F 1~CCUMJJI. f':,TOF'. 
J.![\T 
, h ,:~ r:, P n 1,n. n c :·~ 

I r ( I..C :I :: li > THF.JI F'.F rur::t-1 FL.SE: GOH) PmJL..OC2 
1.C I :··I. CJ ·· :I 
H I.IF F f: R :~ [I [1 r: r :::: ':; ::: n A f' f: + f.: G fl F' n ( 1 ~) ) 
PF~iM[Mn [IJrJ\:F:3!:~===0hPM t-RSAPH ( 0 ) 

DAPB===BUF F EF'.ADDRESS 
OAPM=RESMEHADDRESS 

PAGE 2B 

f:f·lf:if'lMFl. t -:.-:X*/ CHANNEl..?===Y *Y STROBE IREG LOAD IREG STORE OREG 
NFXT 

.. , .... . ,. ...... ,,,, 

~:~ ~~: ~.;. 
i:.~::~~: 
i~~~i:. 
;;: ~(. ;{. 

·~/ ._ ... 'i' , .• r.,,. 
... ·~1 •/ ,. ,,,, .. 

.. , ./ "· .• ·,. , .. .1 •• 

. "/ .,, 
... /n lo 

( LCP~~) ..:: ..... -
(LCR?) <~; . :: ::: 

0. CR:t. ) : ... .... -·· 

APH( I) ) 
,-'=',J:-f{ ( 10) 
{~ F' f! ( :1 1 ) 
APf{( ·1 2) 
hPB( 13) 

-·· 
-·· 
... 
... 
.... 
•... 

I. 11D ~;-· :I. 
l·IEI (,MTB-.. J. 
BAMPl. EB-· 1. 
TEMPOf::Af.:Y 

f~ANGECEL..L. 
BAMf'l .. E 

(IN RANGECEL..L.) 
STORAGE 

INCREMENT - 1 (NO DVERLAP> 
J: N c; ~~ E:~ M E: N 1· ··· :t. 

A F' M < f .> ) ~-- I N C F: E M EN T ::: :I . 
i) P M ( l 4 ) -·· T [ M F' D F: ,~ f:: 'f B T () R A G E 
r) F' M ( :t ~:i ) · · H IJ ·=· n F l .. A G S C i) I . C I.J L •" T E [f 

c:~ I.In R n UT J N E n I N G I.. E f' U L Fi E 
CflMTJMUE 
I.. C t :::: l . C F~ ·1 I .. C ? ::: L C R ::.~ l . C :3 ::: L C F~ ~~ 
f:tl..f F FE r;~ A [l[I r~F SH=· [~AF' n--F: B~) PF.: ( :L ~,.) DAF' r: :: BU FF F R A [I [I RES s 
l~[n MEMA[l[t F'[!'.;S:::n A F'M-·· F?S,>tPM ( .I. ;i) DAf'M=:R[ !:\MF MA [I DR rs !:> 

\,,_. X ·r 
I.. {) H ~-. l. P 31... 0 C :;~ 

T F < l. C :I ::: 0 DR 1 ... C 3 ::: 0 ) l H EN f:, D T n P 3 l. D C? El.. S F CD M T l NU E 
!... C :I. :::: L.. f: l ·· · t I . r~ :, =·= I . C J · 1. 
D I.J F F E R t) n D p F !:) G ; :: r:.· !:; f~ f" D ( :t ~-~ ) t- ut, r· H [~ () f' H ::: B (J F FE R A [f [I r:: E s ~::; 
f ~ F F: t-i EM AD J..11, E S G :::: ~~ B :\ P M ( :I. ~s ) + P {)PM [.)AP M :: R f: GM r M (i [I [I r:: EBB 
Cl IANNEL :J. ::·;,{ ;t.)( + '(*Y CHAMMEl. ?:.;: Y:t.~< f X*)~ BTr;:nBE I REG L.nAD I l~EG BTDRE ()f~EG 
I NI T l AI.. I Z E A C C U M 1..11. t, T O r.: 

ur:>~T 
' {) f: E L.. F' ::l L D C ~~ 

,. F ( L C .1. :: () nt:.'. l. l.'::~:::(1 •• f HE N F, n T D F'3l..OC:) El.. SE CDN r I NUE 
I.. C:I ;:;: L C: 1. <I. l r:: :~:·:I.. r~ ~~ -<I. L C J? :I. () :·:: l.. C .I 
HU F f" r: F~· r., n t t r:.· F !=:· !:; ::; I;_'. t, {~ P f: ( ., J ) + n (=) F' H r;~ !:) Ar· B ( :I. ::.' ) ::: [{ 1..1 F F F RAD D 1::: E B f:i 
r:· r: ~:; i1 I: M (.1 0 rr r:: C n ! ·; ::: h' '. ) t: r .. M ( (:, '.i + n f'1 I ' M R !3 A p M ( :I. 4 ) .::· r,· E !;; M r M (1 [I [I R E s f:~ 
r l·lf~ l'-'NFL. 1. ::: C I n l)td .. 1.11:· * :·( f-01 .. nv.~! ... I..IEW y Cl· lf1NNFI. '? :::(]L [I Vt":il .. UE* X-··Dl..DVAL I.JE* y 
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S f F:f )f:E I REG 
.. !(XT 

~,HE I ... P;5LDC4 

L.Dr:\ll IREG STORE OF~EO 

IF < l.. C .1 ::· 0 nr~ L r; =~ ~;! 0 ) T H FN CDN r T N lJ E El.. SE G 01 D F' 3 l.. 0 C 4 
I . C 1 ~=: I.. C 1. • · 1, l.. C 3 ·:: L C :·-~ -· I. 
B IJ r F E f~ A I I [I R ( i:: r: ~:· F;: r; t, , ... r-~ ( 1 J ) ~- f,: !. ; A p H ( l ::! ) f:: B A p B ( :I. 2 ) ::: B lJ F F" ER f1 D [I F;: E s !3 
f~F ,:; i1E M,tl r: [I Ft~ F ! ; G :;:f~· f;(.; F' M ( P) + r;: ~; f,PM ( l 4 ) F~BAF M ( l ,i)~:: r:: ESMEMt~DnRESS 
r-·H(.;NNFl. 1. :::l.)L T1 1)AI. I JE::,-:~( t· Dl.. nv.-:-il.l .fF*Y CHM-INU ~··:.:.(Il.. [IVAL.. I.JE*X···OL..DVALUE*Y 
! : r r: n n r:. ·1 1;: r r; 1... n f.l r, J F~ r n ~:·. 1 o F: r n F~ F n 

,Jr: ~ T 
: . f", J·: f. · 1.. f ·, J I ... 0 C ~-; 

f'ilNTINI.JE: 
l C-1 ::: I.. C r.: 1.l'.\ 

.-,r -~· r 
:rr:· ( l..C:I =::i:•) l HF~-J CDN T :t HU[ Et.sr GDTO P3l.OC3 

J r- ( t c J. :==,) .i r t1 r:. N , .. e .1. ==: 1.. c R :1. E L s E , ... c t =:= 1.. c 1. -·· 1. 
l ,., :.~; :.·: I C ::s · · 1 
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