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Abstract 

The processing of computers USIng multiprocessor to increase the speed of 

processmg can be performed only when data dependence in that program is known , 

Program for analying data dependence is developed on a microcomputer. This will be 

used to study parallel processing and construction of an automatic parallel compiler that 

uses a sequencial program as input. 
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• 
lJ'¥1'U.l 

il"l'luu 1~ ~~~iim-rn l~fl~tl-lfltl~~') ~~tl~iimTIh::mm.m L~ tJ l~,ntJ lth~'il'm'il'tl·lL·ih~ll~ 
~~tl~~~ml~~ ~h lunmh::~')~ ~~n~lntUl~::Jj~~W)lWJ11"l::Lw~-iinu~~vfrn~ltJ lutlmfl~~-l~um1 
f1n1flfumrn l-llU 'lJ~ ~fI~~ fltl~~') ~~tl1~VI~ld~-l ~tJU~-l'41 ~W ~~mwm1~~~th::RYI~m~ 1 um11 -ii-J1U 

<IIIii II • '" I 

~~tl~"lUYlllUm'iJtl"lln~~l-l '1 

mrn l-llU'iJ~ LfI~~ fltl~~') ~~tl~ij...,~ltJ Lth~'il'f{L'il'tlhlu~mtJ1J 1~ rrum"l1'i l-llW'blJnu'lJ~ flU 

VI~ltJflmw~~ *,J"l~~~iim'nl-l LL~u~L~~m1th~mU-llU~Wtl~l-J~ L~tlll1m"l1'i l-JlU~u'l~,)-l1utlul-Jii 
th!:ihwJlm m"l1'il-J lu~wYi~~1~LwVlli'nth:;null-llU~U"l::LI'I''l~u1~tlUl-J'n~L',) lUYlwil1.Jnu 

-in~m"lmi\JYilll1~-mn11 ~~~ l~~-ru~~mnu i1l'iJ l~nn,)l-lm'Mh::mu,JlUYliith::~YI~m~ m"l'Yil-J1U 

'iJ~~fI~~ fltllJ~,) ~q]tl1~~1J1M~ltJ Lth~'il'm'il'tlm~ 'If\'U~ mnu "l::.lrnii m1~-lm' 111LL~~:: Lth~'il'm'il'tl1Yi l-J1U 

mll-lii~-lm::LL~::I'ItlVlfl~rnnu ~-l"l~m~l'ITl~~~ml~~h lum1th::m~~~ 1~ 
m1~-l111f1tllJ~,) ~~tl1LL1J1M~l tJ 1ili~'il'f{~'il'~l-llUd n~h L~tJm11-ii1th~~mlJ~'llu~~mnu 

~fI~rnfltllJ~,)~Ciltl1~~1J1JLth~'il'I'I~'l5tl1~~m~-lii~')tJnul'lrn1fi~ tl 1fi~~1n~~;wLthL~mlJ"l::~~~w~ 
~ ~ 

nlVlU~11ujtl1~"l:: 1w:n'ml tJL1.h~'l5m'il'tl1Yil-ll,.d,);Jnu L~~::ujtll~"l::1,x[th~'il'm'il'tl1mL~mvil-llU 1~ 
I'I~ m1~-lm1LW~1¢ru~mLl.tJ~Jll1:!'1 (compiler) ~::vi1m\lYrtum1LLtJ~-llth~LmlJ~L;w~~tllii 
!'hJLfl~rn fI tl;J~,) L~m1L~1J1J Lth~'il'm'il'tl1~~ m lwi1~rn_MI~tl-lfl£l'-l~,) ~Ciltl1...,m tJ hh~'il'aL'l5eJl1V\ tJ 

B~1m'r~ 

1m~1J1J~~~u~~;wtthL~mlJ"l::.l~iiml~mllJallJ11r1~Wtl~l-l~ ~ lULd£lVll'iJ~-llU~ 
vi l LL~::LYlflUflnl1L;wLtJ1LLn1lJ LLtn.I'llU1U *-lLWnnmnYi~~m~"l::VI1~~iimllJL;m"li1t1:J~I'I1N~lUl~ 
~flflm~mfiu ~,)ulUl~I'Itl-l~uc1l~alm'ITlL;Em1ili~Ln1lJ~')mmmm1lJ~1 'tlJiimllJ~l~W~rn 
~1EM~~nm1 lVl.lJ'l Yrt~num1th::m~H~LLtn.I'llUlU ~ ~~VI,hn"t~tJ~mJ 111~Wn11::'lJrnm LL1.hml~l 
m1Yi~fl1rnfltl~~,)LCiltl1 "l::I'Il lJl 'ITlvil-llUtlUl-J'lJUlU l~~u~-l~ l LwL~~.m~::~~Ylllun~tl fI'lllJ 

L~m~UmrmJ~ 1um LtJ'LLn1lJ~un~TI~tl i111~'lJ~fi l~-ll~Yi'UJ;jfl'lllJL~m~ufiitllJ~*-lnULL~::nu 1u 

'ilru::1~'iIru.,.,...,ct-l nmlJl'ITl'lll~lth::'-l')~~,mtn.l'llUlU L~tJl~~ltJLthL'il'm'il'tlM::'-I')~~ ~fil~,JLVI~l 

~u lUL,)~lL~mnu 1~ 
m1~fM1L~mnUm1L~m~ufiitll;j~~-ln~TI 1~11 LWLitlu l~uj1u~::villl1m'tJ"l:::~,)~ 

~~eJUl-l'IJU lum::vi 11~Vl1tl 'tlJeJUl-J 11 LL~::ii':lLW~UfM lum1ah.l*mtJMl1jl LL1J1J5v1L\.UJM1~ii1J 
Lfl4~fltllJ~,)L~eJ1'i!UVlVI~l tJLth~'il'I'I~'il'tll1~~n~')tJ 1ili~~mlJfMlnTI1~flll~mllJL~m~Umrtl~~d~-l 

~ 

l~\Jn~<Nm k LVI tJ lu~~~~udt~n lVlU~'iItlU~ 'ilffl~mm<NJU leJ~mL~~~WL~1J1Jmn~~llmu~ flU 

~tlfl~yh~u ~-l.lJ-lm-l1l"l::Lwth::Ltrru~tlnl1L1Emm1atluL~~::n111~rnm~lUm"lth:;m~u~~~L1J1J . 
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fil~"] (Statement) T "il~ijml3-JL~m~ufiirufil~"] S uJBthlf1{J11 lu'lJrn:;l~'lJrn.,"l1'ii,,]fl-nJrn 

S' 'lJrn S LL~~ T' 'lJrn T LL~~~lLLmi,,]lumbEJml3-J~l M l'illl1Ln~ 

1. ~ S' LL~~ T' Bl-lfurn~lLLmi,,]~ M LL~:;nnBl-lfudmrnumMi1"]fl%"]~LWm'-L;iE.IU;;B3-J~ 
~ 

(write) 

2. luhlmm3-J~L;iE.IULLtnJB'1m3-J~U s' ~rn~nl'il-llUriBu T' 

3. lum,-l'il-llu ru L1mL5imflu ~lLLmi"]~1EJml3-J~1 M "il~~B,,]'W\lm;E.IU~,,]'ttJ,:M1l-lL1~l 
~ S' l'il-llmfl1"il~mL~~L1~~ T' L43-Jl'il-llU 

2.1 lyJ~1 5iLy.jm~uYi (Flow dependence) Lwm~ilnnrhm~~fl-nJrn*lLL1.hlufil~,,]l~fil~,,]m1,,] 

LL~1ilm,-limLLlh~,,]mh11ufil~"]~U'l n~l1fiB S' L;E.lUim;l~~ M LL~1 T' B1U 

2.2 LmYiYjl1 5iLy.jm~uYi (Output dependence) Lwm~ilnnril~~fl-nJrnmLL1.hlufil~,,]mi,,] 
LL~1ilnnri"MU~fl-nJrnmLLL~ulufil~,,]~u~~nYi n~l1fiB S' L;iE.IU;;m,j~~ M Lm~~"]"illmXU 

.... ... .... t ... T' L'lJE.IU'lJB3-J~Bnm,,]~,,] 
~ 

2.3 Lmu~ 5iLy.jm~uYi (Anti dependence) Lwm~ilnnlifllmLL1.h lufil~,,]mi"]LL~1mEM~ij 
mm'MU~fhlv!3-J111flumLL1.hm~u~n n~l1fiB S' BlU;;B3-J~~ M LL~1 T' L;iE.IU "illnml3-J 

~ 

~3-J~U~fll3-J'll'I1~dL'llfll3-Jl'lrlU 13-J1L;iE.IU lu nl'llrnm LL1.hLilLL~~m LL1.hBBn (Inpu t and 
~ 

111 x E OUT(S) LL~~ y E IN(T); 

LBlYiY-l'Yl&iLy.jm~uYi 111 xE OUT(S) LL~~ yE OUT(T); . 
" Lmu~&iLy.jm~uYi 111 xE IN(S) LL~~ yE OUT(T). 

1~~ IN LL~~ OUT fi~~'lJrnmLLlhLilLL~~BBn~l3-J~l~U 
~,,]~U T "ilJ,u~B S 111Bcil-lUBEJilfl'lJrnmLLlh (X, Y) ~lll1Ln~ml3-JL~m~uTIbJ+l'll'I1~ 

~ 

l~n~l3-J'lJB,,] T flU S L"lM T LwlyJ~&iLy.jm~uYiflu S 111ilmLLlhB~umMi1,,]m lumm.hLil y 'lJB,,] T 

~1111 (X, Y) Ln~ml3-JL~m~uWtJB,,] T flU S 1~~ x E OUT(S) 
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A=B+C:SI 

D = t\ + E : S2 

A = C + F : S3 

B=E+F:S4 

F = Flow dependence 

W. PREMCHAISWADI 

o = Output dependence 
A = Anti dependence 

A 

(81) ~.J~u~.:m~'Yll~11 81 jjlyJ~ ~LYI\.IL~\.I~n1J 82 ~.Jm~l'IDL;W~\.I'1 l~~.Jd 81 () 82 51\.1 83 

l~jjmlThlm~fi1'lJrn wmth A ~nfl~.J ~.Jntl\.lm'i.Jt~ilnmillm~fil'!lrnwmth A lJt\.l 81 ~.J 

n~'Yll~11 81 ilLm~'Yl ~LYI\.IL~\.I~n1J 83 LL~~L;W.~Wl l~~.Jd 81 Do 83 LL~:;l\.151wiJrn 81 LL~~ 
84 ~\.I ~~L~1~11ilm~1;;fil'!lrnwmth B 1\.1 81 LL~1jjm,nl~~fil1~n1J~1LLth B 1\.1 84 ~.Jn~'Yl 

1~11 81 il LLtl\.l~ ~LYI\.IL~\.I~n1J 84 ~.JL;wl~~.Jd 81 ()A 84. 

\.Itln~lnml~L~my;'\.IWnrn;;tllJ~~n~'Yl~lLL~1 lyJ~fltl\.llm~nLw~.J~lflqj ~ntlU\.lmi.J~ 
~:;;rrnu 1~m~1'ltUl1\.1mrVnml~L~my;'\.IWnrn;;tllJ~ L'llu 
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T1 : A = B+C 

if (X >= 0) then 

T2:A=0 

else 

T3 : D = A 

endif 
, 0-

I .. ... t.I (tJ ... 

'Ol~1nll-Jmll-JLnm~v.TII/i-lv. 

Tl Bo T2 

T2 B T3 

61 

~~7i'Ol~~~U'il T2 () T3 'Ol~UJ~W'Ol1-l ~rt&l'Ollnrn~uj1l'Ol~ilmm'"MUl/ifilLl1 A 1v. T2 ~~~:;il 

m~L~~l A Lv. T3 ~m~ T3 Unru.Jtl~a-l T21v.lth~~ml-JnCi1ll-J ~d~rt&l'Olln T2 ~~~~ T3 tl~nv.flv.~~ 
fu'tltl-lfil~.J IF ~-lYhLl1fil'lJ&l A ~~nl/l~Lv. T3 'Ol~UJilY1t-.ll-J l'Olln T21~~M.J 

th~l-J,)~'Ol1.J~Yil~V. ~-l"l~tl~nlJ~~tlv. 1~&l IF LWilru.,.,xV. ~~v.mll-JRl-J~v.m&l-iimJ~~.J jjL"li~w~~rn 
~-l~~m~'Ol~;rnm1~tl~l-rlitll-J~mtl mll-J;rI/l~~rn'tl&n1U,) tlmll-J~l lW 

~ 

T1 : A = B+C 

C1 : if (X >= 0) then 

T2 : A = A+2 

endif 

T3 : D = A*2.1 

Tl b T3 

ll~:; T2 B T3 

rn~uj1l T3 ~1-lll~1'Ol::1u~l'lJtl\I A 'Olln T1 mtl T2 tJv.LVltJv.m1.JlYil~v.~tl~nlJfil"~&l 
X mll-J~~m~v.nlwdlnl/l~lrt&l'Ollnm1L~fil~-ll~tlv.l'lJ IF YhLl1mll-J~~m~v.fiil~mjt-.lil~~tlv. 1'lJ~-ru 
l~mnv. m~1t1nmll-J~~m~v.fi~wd1l~W fltlv.lm~~l~v. ~1/Iv.Y; (control dependence) ~.Jl;mmYlU 
l~~,)tI 

T1 Be T2 
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ml~~~~v.fi.ntN flBv.lmCl ~l~V.l~V.Yi lW~1V.~~tN\i l~lY1,;)l1U4lmufinunmnfm~ 
~ , , 

... tJ (II , .. 

Lnm~v.~tN'lJB~ClB!.Jt.:lBV.'l ~~;)n~lmlll~1 l~B~,;)~ll~~l~lTI1~~l1m~w)ut1l~-l1v.1tJmm}.J 
1...,~1;) 

ml~ l~m~v.tHiB~CI l...,~-ni';) ~liitNtm1lflll~;)1!.JWl lltlClI1'Mll~ !.J.J~ 1 w!~ l~B l~luwiiB~ CI 
~ ~ ~ 

lv.m~~il-llt1~~-l1~lfl4tN flB~Y11l~BiYit.:lllJ.B ~W!M lV.~B ltl 

1mllfl'n.J1lflll~mlJ.JLM~_~"t;)t1rM<NJl).irv. l~!.Jm;Jw~nrmlv.-iiB 2 l~!.Jjj 
~ ~ 

ltl1llm~~l;wYh ltl lv.~mlUk~fl~l!.Jnumt;-lvJH~llmv. ll~1liijjm1l~~Ut.:l~1lJ.lm ltll~B l~l!.J~B 
m1~nt;-l'lv..fJv.Iiiv.~ 1~!.J l~jjt1l~-l START llCl~ STOP lWt1l~-ll~llmlLCI~~~Yil!.J'iJtN lmllm~~l~ . 
~ l~U llCl~ll~CI~t1l~-l'il~Ll!.Jnnv.;)1!.Jlfl4B-l"v1~l!.J semicolon (;) lw-iiB~m.m(~v.""'l'1) cl1V.-iiB~ClBfln 

~ ' l ~ 

(lmYi'r'jl'1) m~lTI1ll~~-l1;)lw~B-l~mlru:;~B ~rrnll~~-lrnt1l~-l~B~r\BV.ll'c'l~~t1l~-l~V.'l ~ml~ 
l~m~v.tHiB~Clnv.llCl~l~B 'l~l!.J~Bml~l~ h"lJB-l~.u ml~l~m~v.ti"lJB-lll~CI:;t1l~-ln~l~lTI1ll~~.J 
Bfln~l'lv.MB-lnllvJl;)5n;)1!.J 

~ 

Get token from input file 

and create variable list 

Scan variable list 

~ Create predecessor and 

successor list 

Display output 

~ in form of directed 

graph and Table 

~ 4 ml~-lr.JCI~~ti"lJB-ln111lflll~ml~l~m~v.tHiB~CI l~~~m;)lv.~l!.JjlB ~B ~v. 
~ . 

~Yllmllm~ cl1V. Ylt.:l ;)lv."lJ1ljlB~Br.J'c'l~ln~,;)lnm11lflll:M;ifl~CI'lJB-llmllm~d1~~-lnCl~ ll~CI:;'1-l'il:; . ~ 

lll'1lJ.t1l~-llL~CI~t1l~-lllCl~WllCl~B~l!.J lv.1-lnCl~'"l:;ll"~-llCl~~~mllltNt1l~-l~v. l~B 'li'tv.m1t1l-l 

fu ll'c'l:;l~V.~1.:J~l;B~~m~t.:l1-lnCl~ll~CI:;,)-l'"l::l.mn 'lmmml t1l~.:Jjjml~l~m~v.tHiB~Clnv. ~lll.:J 
~ 
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1 START; 

2 A= 7; 

3 B = 4; 

4 C = 3; 

S 0 = A+6; 

6 E = A+9; 

7 F = A+B; 

8 G = E+F; 

9 H = C+F; 

10 J = G+D; 

11 J = "+1; 

12 STOP; 

task no. Predecessor task 

2 1 

3 1 

4 1 

5 2 

6 2 

7 2,3 

8 6,7 

9 4,7 

10 5,8 

11 9,10 

.. 
811""" 2 

• is .. .1 .. 
LUfR-.1 PI, """0 ~ \tI'HI 

task no. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

63 

Successor task 

5,6,7 

7 

9 

10 

8 

8,9 

10 

11 

11 

12 
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11.hLLm.lJ~\ln~<.f.lJu~~m.lJl'mYilm~1Lf)Tl~ml.lJL~m~utHiulJ"LL"~ml~-l~"~Y'lfiuun.lJl 
luJlkl&lnllvl LL"~'illTl'lLL"~-lfil~-l~u~riuULL"~ii'-lfil~-lU~"~fil~-l~~mm\ln~&l ~-l~~dJu1.J1~lmU 
lUnl1L1Wn11"uUL~mn\Jnmh~.lJl"~,,uci').l'IJU1U LL~njj~u~ln~m~LtJUm11Lf)1l~ml.lJL~m 
vt.. " ~ "', '" ..I,t "j,~.",~.. , .. AI 

Y'lUWiJulJ"LLl.JtI mn""l LULU~m.muf) L~l.mumm-lLYlmU 'If-l'ilu Lu'\l~ L~'iJm£Jml.lJm.lJllfl L...,11.lJrN 

~u~"LL1.rumL1~Lm~111Lf)Tl~1mLLm.lJ~jj~ml.lJu~~1£J~u ~1.J 'lfn"1'rii1~~lnm11LflTl~ml.lJL~m 
~uMiulJ"~ "lmlfl~~:;U 1~Jtii'tumJYiWl.lJl£Jril\-1U~m1LLtkmu (Job scheduling) l";-u~,,~ l1.Jwll''' 

L'lftl'll";-jj1.J1~~YlTImY'l~-l~~~u ~1.J~n~l£J 
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