















































V1: Begin-Main

V2:inta=10
b=4
c=1
i=0

V3:i<10

V4. work(a, &b);

¢

V5:i=i+1;

V6: b = abs(b)

(V7:if(b > 10){)
T F

V8:b=10+b V9: work(a, &b);

S~

V10: printf("%d:%d:%d", a, b, c);

V11: return O;
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V2:inta=10, b=4,c=-1, o~ >
‘ : L ”””””” V1: Begin-Mainy """ 7" V11: return O;

V10: printf("%d:%d:%d", a, b, c);
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¥ : . V6:b=abs(b); V7: if(b > 101 L S

V4: work(a, &b);

[V3: for(ir‘lt i:05 i<10;){J
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‘ V4 Work(; &b)£ - LS \ ve: i): abs®) 1
: o T I !
‘V13 u_in= aﬂVl v_inz&bHVlS: b:v_ou# ‘V16 u m—% ‘Vl? in &bHVlS b=v ou*

‘VG u=u m‘ ‘V? v=v mﬁ

J \V9 v out:*v\

AN v

V2: *v=*v+u; |

"V.l Begin- Worb .

V3 u= 20*v

Control Dependence------- =  Data Dependence----

s>

Param-In/Out & Call -

-3 ‘




actual )
fomal
fomal
actual

_out Q

actual

_out

actual
_n

_out



="

V2|nta10b4c1 ) >-E
‘ . fffffffffffff ~(V1: Begin-Main) "~ 7| V1l return O;

[VS for(lntl 0: i<10: ){} R

| | V10: printf("%d:%d:%d", a, b, c);

A
| R v ‘
! ! [ve:b=absm) + V7:ifto > 10
| Va:work(a, &b)j | - : —
3 v E\Q T:\Q\ \:/ . \
T VB i=i+1 \vs b_c+b{

v

v_in:&‘b ‘ V15 biv_ou* \

v_in :&b‘ \{/18: b = v_ou*

‘V13 u_in= aH\v/lil
I

‘VG u= u m‘ ‘V? V=V m[ﬁ
Ceee o _(V1: Begin-Wor o

N i )
V2: *v=*v+u;|

,,J V8: u_out —J ‘V9 v_out = *v\
A

Tvaiu=20+v;]

Control Dependence------- -
Transitive Dep.

—

Data Dependence----=

Param-In/Out & Call s







QQ

actual
fomal

actual

_out



fomal _out

v/
actual_n " actual_out = omal _n/fomal _out
Q
QQ
Pc @Q RQ "oee
Q
Q
bl
actual _n
3, actual _n Y e 3 R (fomal n/

OO0



*v
*V ¥V

*v



\ V2: int a=10, b=4, c=-1 -
] (V1: Begin-Main -

=

[V3 for(lntl 0; i<10; ){} el

””””” 7| V11: return O;

V10: printf("%d:%d:%d", a, b, c);

| ve: b:jibs(b) (Vi > 10 |
‘V4:° \"'”3‘3'"3"";‘ """ ‘;'v """""""" 1
i \ P ; !
il ‘VS b—c+bHV90work(a&b)F _________ |
I ) e SR
! | v ‘ : vy
i I
V13: u_in= V1 1v_in= V16: u V17:v_in=&b||V18: b =v_ou
\ 4 | | | : {

_inzla+
]r,

‘V6 u=u m‘ ‘V? V=V mf
Ceee ~_{Vi:Begin-Work)

,,,>\V8 u_out = J

VO: v_out= *v‘

Data Dependence----
Affect-Return

Control Dependence------- -
Transitive Dep.

Param-In/Out & Call -
Return-Link




35



MO D PU R FP

MOD Pb R F P






G/



Intalce D '"V'cddutaca
Intale D v " edduotal



v2:inta=10, b=4, c=-1 [ bttt >
Sl V11: return O;

V10: printf("%d:%d:%d", a, b, c);

- - - T -
? | i Ty ‘
,*"' e m ‘ V8: b:c+b‘ ‘ V9: c= Work(a &b); F N AR
O vn v'v e R ;v : Yy : .
mm ‘V16: u_in:% V17:v_in :&bHV18:b:v_ou*

‘V6 u=u m\ ‘V? v=v_in |< ’4>V8 ; Out_q" s V_OUt:*V‘
. ~____(V1: Begin-Wor

Control Dependence------- -~  Data Dependence >  Param-In/Out & Call =
Transitive Dep. Affect-Return o REWUMN-LINK eeeeeeees -




v2:inta=10, b=4, c=-1 [ bttt >
Sl V11: return O;

V10: printf("%d:%d:%d", a, b, c);

_— :
{V7:ifb > 10){] |

L : '7____7_'7' __________ ST I

LA 1A D : | : | ‘ 1

o . s : : ‘ I

P m N ‘ V8:b=c+ b‘ ‘ V9: c=work(a, &b); F [ |

AR R A ) !

ol ol e IR Rl - FERTIRR i : 1

et & SRR ! ! N | |

Ly Ly S L0 v v s 1

AN ‘V16: u_in :% V17:v_in :&bHV18: b= v_ou* :

e — !

] 1

1

SIzsoo el 1

S |

m '

- Ittt S o o - - - - - [}

Control Dependence------- =  Data Dependence-----=  Param-In/Out & Call -------->
Transitive Dep. Affect-Return s RetUrN-LINK - e -




-









L]
#ghv

#g
Thh hh\

_g__h

#g
#g

#g
#gg
Th # g h\

_g_h_

Th v

#g
#g
#gh

L]

Th v

1/ x

//

//















g/

g/



56

AoA

56

@l

Ao

g/



stmts

stmts

cobegin/section

Origi‘nil/

for-loop




V %V X

#ghv
#g
XV XV
XV %V X
#g
*v
xv
#g
V2: Cobegin
/",- '~,§'$ -
V8: Begin
R e S
| V4:if(u > 0){ o= > VO W = Fvtw;
T F ; |
V5: *v = u + *v; V6: *v = *v + X l<- =] V10: *V = 5+w;
N e e S

Control Flow

Parallel Flow -w==sm=- >
Conflict Edge  =wmwmwmmms>




w
~
t’.B/ t mn m>= :_
Y ¢ 0
f
0 / 089/ [S)
daa D F N R F
™
5803 T™W
Ao
TW 3
3 As

S

/t



e I'W
TW

/x

56803

TW

g/



V3. Begln
V4. if(u > 0

M T

!i VB *V=*+X o

1!

T —— L 3
Control Flow Data Dep. - Control Dep.--------
Parallel Flow === > Interference Deps=rmmmm>



AL

Am A A

P
AT haddWnP

s Uy

y Uy



T LT

A LT,
T 1

515 L

A A



z T w

fw



ols g

Control Flow Data Dep. ~ Control Dep.--------=
Parallel Flow -====-- > Interference Depzmrmw=um >
T
sls |
°* 5> 4lgl
L 5> olso
gL
° 3 4> 3lgl
ols0
° o>  olsg
slg L
. 3> AL




o 5 9[>NT.' 7'(055

e o> NT: N

o 9D slss
11
) > 1
sl5s
° gD A C
1
e N I E
lesa0398
As XN
Ag A

65

/fw fe












X
*
v
v

h
#g#g

vV x Vv
v

*
#g*V

X X %
#g



V2:a=10_

V10: End

V9: return 0

V3: b6

V5:d=23 V6 work(a, b, &, d) V7 b=cl2 -~ V8: printi(a, b, c, d)
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V14:u=u_in V15:v=v_in v V18: u_outzu% V19:v_out=v

VIGw=w in - VIT:xex inﬁ V20:w_out="w - V21:X_out=x
T R : 7

V=12
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V1. Begin-Main V10: End

V9: return 0

m> V8: print (a, b! C, d)
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V1. Begin-Main V10: End

V9: return 0

m> V8: print (a, b! C, d)

V18: u_out=u V19:v_out=v
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m V21 x_out=x
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Source Code

Odyssey Odyssey
macro expansions for OpenMP

Concurrent Control Flow Graph (CCFG

Concurrent Single Static Assignment wift
Mutual Exclusion (CSSAME)

front-end scanner, parser Interprocedural Analysis - shared variah|
referenced and mutex bodies defined by
SUIF called procedures are propagated to
back-end/runtime libran call sites
i Optimizations

parallel MIPS executable

Source File - ——= SCC - SUIF Parser
C Code with l .spd file

OpenMP Extensions ]
Porky - SUIF simple

cleanup of intermediate language
l .spx file

FindPar - Odyssey find cobegin/coend
& parloop constructs

.0d1 file
(contains CCFG _
.dot file

tSDG Generation - Construct a tSDG—~ pot Graph file
tSDG Slicing - Slice the tSDG

Data Flow & Optimization Passes
.odc* file (* = number)

GenPar - Generates SUIF annotations
used to generate parallel code

pal
Pgen - Generates actual parallel code

.pa2

a%psufailelgdtabl%e FixPgen - Odyssey pass to clean up code
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