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type btflyoprand=record xreal,ximgnry,yreal,yimgnry,twidi,
twid2:real; indx1,indx2:integer end;
type line=array(.1..1024.) of datapoint;

NERBERERSERREN

input buffer --- will hold the whole vector on which
SERESEBNR RN FFT is performed."
type inputbuffer=
monitor
var buf0:line; sintable,costable:array(.1..256.) of real;
index1,index2:integer; sender, receiver:queue;
functiopn odd(y:integer):boolean;
begin if (y mod 2)=1 then odd:strue else odd:=false;
end "--- of boolean function odd";
function exponent(a,b:integer):integer;"--- gets a to power b"
var Xx,y,z:integer;

7{'\ % . begin x:=a; y:=b; z:=1;
10 while y>0 do begin if odd(y) then z:=z#x; y:=y div 2;
~ ﬁl_ , 2 — = = > x:=x¥%x; end; ! !
PP+ a2 T T LORTEY exponent :=z;
! Bl B2  B512, B1 B2  B512: " e
' ' end "--- of integer function exponent";
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' /ﬂ /ﬂ )’ f 1 ;ﬁ )ﬁ /ﬂ ! var i,sumbitrev,tempk,temph:integer;
ICPL Al A2 A512 1A1 A2 A512 ' begin sumbitrev:=0; tempk:=reversedpart;
[ S Y s DL B J S S Py ) for i:=1 to noofrevbit do
GV . SH begin temph:=tempk div 2;
47 B s EHFRT s:nbibrev:=sumbltrev'2+(bempk-temph’z) stempk:=temph;
- end;
M—iBHOA275ARKAT— 206X bibr,-everse:==umb1crev;
Bi=iFHBOD <2754 RN end "--- of integer function bitreverse";

function reversecount(counter,noofrevbit:integer):integer;
var reversedpart,exp,temp:integer;
begin exp:=exponent(2,ncofrevbit);
temp:=(counter div exp)®exp; reversedpart:=counter-temp;
reversecount :ztemp+bitreverse(reversedpart ,noofrevbit);
end "--- of integer function reversecount";

GV=115HOR2 b A%
SH=v ¥+ 7 7~ LFFTE R OB %

X5. FFT 74244 24 F v — }

€7



procedure getdatapair(counter,noofrevbit,offset:integer;
var btflyopr2:btflyoprand);

“-. gets operands for butterfly multiplication from inputbuffer"

begin index1!:=reversecount(counter,noofrevbit);
index2:zindex1+offset;
with btflyopr2 do begin xreal:=buf0(index1).realpart;
ximgnry :=buf0(index1).imgnrypart;
yreal :zbuf0(index2) .realpart; indx1:=index1;
yimgnry :=buf0{index2).imgnrypart; indx2:sindex2;end;
end "--- of procedure getdatapair";
procedure gettwiddle(sbagenunber,index:1nteger;
var btflyopr1:btflyoprand);"-- gets
twiddle: factors which are also operands for buttfly"
var a,b,ptopower,tableindx:integer
begin a:=zindex®exp t(2,st
:=a div 512; ptopower:za-b#512;
case ptopower div 128 of
0: begin tableindx:=ptopowersi;
btflyopr1.twidl:zcostable(tableindx);
btflyopri.twid2:szsintable(tableindx); end
" .. computation from case 1 to 6 are abbreviated here”
T: begin tableindx:=1024 div U-ptopower®2+1;
btflyopri.twid1:=-costable(tableindx);
btflyopri.twid2:=sintable(tableindx); end;
end "--- of procedure gettwiddle";
rocedure entry getoprand(counter,nocofrevbit,offset,|
stagenumber:integer; var btflyopri:btflyoprand);
begin getdata(counter,noofrevbit,offset,btflyopri);
gettwiddle(stagenumber,index1,btflyopri);
end "--- of procedure getoprand";
procedure entry send(sharmemvectr:line);
begin if full then delay(sender);
buf0:=sharmemvectr; full:=true; continue(receiver);
end "--- of procedure send";
begin full:=false; "initial statements"
end "--- of monitor inputbuffer®;
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output buffer --- will hold results of FFT and be shuffled

SRRNSEBINNASRNRNS by getvecshfle process.”

type outputbuffers=

monitor

var bufi:line; fftover:boolean; shuffler:queue;

function odd(y:integer):boolean;

W_- the same one as in 'monitor inputbuffer'”
function exponent(a,b:integer):integer;
W__ the same one as in 'monitor inputbuffer'"
function bitreverse(reversedpart,noofrevbit:integer):integer;
%__ the same one as in 'monitor inputbuffer'"
I!EQEleﬂ_zglgrassgunticounter,noofrevbit:inteser):1nbeger;
".. the same one as in 'monitor inputbuffer'"
procedure entry setfftover;"--called by tbutterfly process'"
begin fftover:strue; continue(shuffler);
end "--- of procedure setfftover";

procedure entry shuffle(var sharmemvectr:line);

"___ called by 'getvecshfle process'. The result of FFT
which is in outputbuffer is shuffled and stored into
permanent variable'sharememvectr' in 'getvecshfle."

var i,revi:integer;treal,timgnry:real;
begin if not fftover then delay(shuffler);
1:=0;
while 1<512 do begin
revi:=reversecount(i,10);
treal:=bufi1(i+1).realpart;
timgnry:=buf1(i+1).imgnrypart;
sharmemvectr(i+1).realpart:zbufi(revi+1).realpart;
sharmemvectr(i+1).imgnrypart :=buf1(revi+1).imgnrypart;
sharmemvectr(revi+1).realpart:=treal;
sharmemvectr(revi+1).imgnrypart:=timgnry;
i:=1+2; end;
end "--- of procedure shuffle";
procedure entry sendrsit(btflyreslti: btflyresult);
begin with btflyreslt1 do begin
bufi(rindex1).realpart:=resltxreal;
bufi(rindex1).imgnrypart :=resltxingnry;
buf1(rindex2) .realpart:zresltyreal;
bufi{rindex2) .imgnry:=resltyimgnry; end "-- of with";
end "--- of procedure sendrslt";
begin fftover:=false; "initial statements”
end "---of monitor outputbuffer®;

NERRRRAERANNRRRS

operand buffer
SHERRNSRIRBRANRE

type oprandbuffer=
monjitor

var btflyopri: btflyoprand;
sender,receiver: queue;

—-- holds operands for butterfly
multiplication”

full:boolean;

procedure entry send(btflyopr0: btflyoprand);

begin if full then delay(sender);
btflyopr1:=btflyopr0; full:strue; continue(receiver);
end "--- of procedure send";

procedure entry butflymultp(var btflyresulti: btflyresult);
var tempi,temp2:real;
begin if not full then delay(receiver);
with btflyopri,btflyresult1 do begin
resltxreal :=xreal+yreal; resltximgnry:s=ximgnry+yimgnry;
temp1:=xreal-yreal; temp2:=ximgnry-yimgnry;
resltyreal :ztwid1*temp1-twid2®temp2; rindex1:=indx1;
resltyimgnry:=twid2®tempi+twid1®temp2; rindex2:=indx2;
end "of with statement";
".. now permits 'accessdata process' to use this monitor"
full:=false; continue(sender);
end "--- of procedure butflymultp®;
begin full:=false; "initial statements”
end "--- of monitor oprandbuffer";

vector-fetch & shuffle process --- sends source vector,

#% on which FFT will be
performed, to inputbuf. After other processes halt,this
process performs shuffling.”

type vecshufprocesss

process(inputbufr0: inputbuffer; outputbufri: outputbuffer);
var sharmemvectr: line;

begin inputbufr0.send(sharmemvectr);

outputbufri.shuffle;

end "--- of process vector-fetch & shuffle";

access operand process --

activates access of buttefly
operand which is to be executed
by monitor inputbuffer. This
process is executed by ICPL."

type acsoprdprocess=
process (inputbufri: inputbuffer; oprandbufr0: oprandbuffer);
var btflyopr0: butflyoprand;
stagenumber ,noofrevbit ,counter,offset: integer;
begin

offset :=512; noofrevbit:=10;
for stagenumber:=1 to 10 do
begin

counter:=0;

while counter < 512

begin

inputbufri.getoprand(counter,noofrevbit ,offset,
stagenumber ,btflyopro);

oprandbufr0.send(btflyopr0d);
counter:=zcounter+2;

end;

noofrevbit :znoofrevbit-1;

offset:zoffset div 2;

end;
end "--~ of process access-operand";

NEARAAARERENNRBRN

butterfly process -- gets results of butterfly multiplication
FRNNRNERAROENANNNNS by activating monitor procedure ‘butfly-
multp' in oprandbuffer.”
type butflyprocess=
process(oprandbufri: oprandbuffer; outputbufr0: outputbuffer);
var btflyreslt1: btflyresult; 1i,j: integer;
begin for i:=1 to 10 do
begin for j:=1 to 512 do
begin oprandbufri,butflymultp(btflyresiti);
outputbufr0.sendrslt(btflyreslti);
end;
end;
outputbufro.setfftover;
end "--- of process butterfly";

NESRNNRERRRNRRENRNS
initial process
SEERAENTRSRNERINNN
var inbufobjct: inputbuffer; outbufobjct: outputbuffer;
oprdbufobjet: oprandbuffer;
getvecshfle: vecshufprocess; butterfly: butflyprocess;
accessoprand: acsoprdprocess;
begin
init inbufobjet, outbufobjet, oprdbufobjet,
getvecshfle( inbufobjet, outbufobjet),
accessoprand( inbufobjet, oprdbufobjet),
butterfly( oprdbufobjet, outbufobjet);
end "--- of initial process",
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