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RAM

Interconnection Network
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Thread

Process

Setup Tear down

tp = p proc execution time
osu = setup, otd = tear down
cost(t2) = all other || costs
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New random number needed for loop iteration: 
(a) Generate one copy, have all threads ref it 
… requires communication
(b) Communicate seed once, then each thread 
generates its own random number … removes 
communication and gets parallelism, but by 
increasing instruction load
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TS=sequential time
TP=parallel time
P =no. processors
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! Y"+4#(,3+.+)/%I#$"0*#)"&#%^%).6#+22(A)%4#&"#

&'%#10"/%22"02I#-)4%0-&(.(5%2#1+0+..%.(2,

! ?'%#+22(A),%)&#"H#?&;@I#)"&#4+&+I#(2#*%6
! b&+&(/#+22(A),%)&2I#3%()A#0(A(4I#+0%#,"0%#10")%#&"#

(,3+.+)/%

! c%/+-2%#46)+,(/#+22(A),%)&#/+00(%2#"^%0'%+4I#

&'%#R-+)&-,#"H#$"0*#,-2&#3%#.+0A%#%)"-A'#&"#

+,"0&(5%#&'%#"^%0'%+4

! K(&'#q%C(3.%#+.."/+&(")2I#."+4#3+.+)/%#/+)#3%#

2".^%4#.+&%#()#&'%#4%2(A)#10"A0+,,()A#/6/.%
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! `%0H"0,+)/%#(2#,+C(,(5%4#(H#10"/%22"02#

%C%/-&%#/")&()-"-2.6#")#."/+.#4+&+#$(&'"-&#

()&%0+/&()A#$(&'#"&'%0#10"/%22"02

! ?"#-)(H6#&'%#$+62#()#$'(/'#10"/%22"02#/"-.4#

()&%0+/&I#$%#+4"1&#&'%#/")/%1&#"H#4%1%)4%)/%

! <#)+:+,)+,7+#(2#+)#"04%0()A#0%.+&(")2'(1#
3%&$%%)#&$"#/",1-&+&(")2

! !%1%)4%)/%2#+0%#-2-+..6#()4-/%4#36#0%+4U$0(&%

! !%1%)4%)/%2#&'+&#/0"22#10"/%22#3"-)4+0(%2#()4-/%#+#

!%1%)4%)/%2#+0%#$%..O2&-4(%4#()#/",1(.%02
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! c"&'#&0-%#+)4#H+.2%#4%1%)4%)/%2

! ]."$O4%1%)4%)/%#0%+4#+H&%0#$0(&%T#,-2&#3%#

10%2%0^%4#H"0#/"00%/&)%22

! <)&(O4%1%)4%)/%#$0(&%#+H&%0#0%+4T#/+)#3%#

%.(,()+&%4#$(&'#+44(&(")+.#,%,"06

1. sum = a + 1;
2. first_term = sum * scale1;
3. sum = b + 1;
4. second_term = sum * scale2;
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! @'+)A%#^+0(+3.%#)+,%2

1. first_sum = a + 1;
2. first_term = first_sum * scale1;
3. second_sum = b + 1;
4. second_term = second_sum * scale2;

1. sum = a + 1;
2. first_term = sum * scale1;
3. sum = b + 1;
4. second_term = sum * scale2;
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! d0+)-.+0(&6#(2#-2%4#()#,+)6#/")&%C&2M'%0%#

E;6,(<6;5#D#(2#&'%#+,"-)&#"H#$"0*#3%&$%%)#

/0"22O10"/%22"0#4%1%)4%)/%2

! D,1"0&+)&#3%/+-2%#()&%0+/&(")2#-2-+..6#/"2&

! d%)%0+..6I#.+0A%0#A0+()#(2#3%&&%0

W#H%$%0#()&%0+/&(")2I#,"0%#."/+.#$"0*

O##/+)#.%+4#&"#."+4#(,3+.+)/%

! c+&/'()A#(2#+)#%f%/&(^%#$+6#&"#()/0%+2%#A0+()
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! ;%4%2(A)()A#+.A"0(&',2#H"0#1+0+..%.#%C%/-&(")#

"H&%)#,%+)2#0%1+0&(&(")()A#&"#()/0%+2%#."/+.(&6

! Y"/+.(&6#"H&%)#0%R-(0%2#0%4-)4+)&#2&"0+A%#+)4#

0%4-)4+)&#/",1-&+&(")I#3-&#()#.(,(&%4#R-+)&(&(%2#

&'%6#'%.1
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! nC%/-&(")#&(,%#M#$'+&F2#&(,%>

! EK+..#/."/*F#&(,%

! `0"/%22"0#%C%/-&(")#&(,%

! b62&%,#&(,%

! `+A()A#+)4#/+/'()A#/+)#+f%/&#&(,%

! @".4#2&+0&#^2#$+0,#2&+0&

! @")q(/&2#$U#"&'%0#-2%02U262&%,#/",1")%)&2

! =%+2-0%#*%0)%.#"0#$'".%#10"A0+,
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! ]."+&()A#`"()&#G1%0+&(")2#`%0#b%/")4#(2#+#

/",,")#,%+2-0%,%)&#H"0#2/(%)&(:/#1A,2

! n^%)#2/(%)&(:/#/",1-&+&(")2#-2%#,+)6#()&2

! ;%2-.&2#/+)#"H&%)#3%#()q-%)/%4#36#2,+..I#."$O.%^%.#

&$%+*2#'+^()A#.(&&.%#A%)%0+.(&6N#,-.&U+44

! ?0+)2.+&%2#1""0.6#+/0"22#,+/'()%2#3%/+-2%#(&#(2#

'+04$+0%#4%1%)4%)&
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! b1%%4-1#(2#&'%#H+/&"0#"H#(,10"^%,%)&#H"0#!#
10"/%22"02N#"-U"!

0

Processors

Performance

640

Program1

Program2

48

Speedup

Efficiency =
Speedup/P
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! b1%%4-1#(2#3%2&#+11.(%4#$'%)#'+04$+0%#(2#

/")2&+)&I#"0#H"0#H+,(.6#$(&'()#+#A%)%0+&(")

! _%%4#&"#'+^%#/",1-&+&(")I#/",,-)(/+&(")#()#

2+,%#0+&("
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# &'%#$"0*#1%0#10"/%22"0

# /")2&+)&I#+.."$()A#"&'%0#

# %f%/&2#&"#3%#2%%)

! c"&'#+0%#(,1"0&+)&

0
Processors

Performance

640

Program1
Program2

48

Speedup

DH#)"&#2&+&%4I#21%%4-1#

(2#:C%4#21%%4-1
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