
/2023) Mols
- PRAM

- Vector RAM (VRAM)

- CircuitModals (NC, P)

-> MP-RAM:Multiprocessor RAM

Josals for a parallel model:

- simple

-guide your large designer) toward afficient

algorithms

~ understand how perf/alg. scales as we

Vay
theinput size

- robustacross a varietyof machines

-> useful forunderstanding als design techniques

i can naturally express as
in pseudocode

and by extension real code.

Whataboutthe PRAM?

-perhaps notrobust implementable

-butalso design techniques can
be illustrated

in the PRAM



- PRAM asses a fixed (p) processors;

making itrather unwieldy for coding

Work-Depth / Work-Span
~ shared random access memory

- dynamic task creation (closure.

work= # operations

depth/space:longestsetof sequential dependencies

#RAM:MultiprocessorRAM

- setof dynamically evolving processes

begin

-

rnbows
orone

RAM program

and 9;j
x risonorre
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- augment
withFORK (K)

- a children processes
created

- child,gets
"id"i

-nested forks OK!

iii.Att
Forh (p)
X-or s** PRAM



Binary-forting is kary fooling
-

work-stealing scheduler (P Blomofe-
Leinerson

-
deque ↓ Δ ... Fp
& 2 p-! p

running -

operations
-

work total number of
basic instructions

depth =longestchain of sequential dependies
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Work:time using
I processor

Depth:time using of processors.

T =-
z T =max(y,p)

T I B

using I processors

Brent's Thn: Given DAC with

-

work W. Depte D,
itcan

be scheduled

ins ·(F +p) steps

max(z,0) =T ·(8 +x)
-

work-stealing

n
-+istime
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W p= ④ +P

ne

parallelism



- Parallelism:D
- w =o(nlogn) n

z
=0(n)

- D =0(losn)

-

,2,... (A) - 1]

parallel for loop: ~

parforiin [0:(A1]

B(i) f(A(i))

fork (1A1)

/* aloa,Glosa
pardo, parallai do, forh:

1)

+ A (0:(A)/z]

if (1A)
=1) return AS0]

&SAFncaco,lAlsulSNA

r <som
(ALIA1/2, IAD)

return 1 +w



c =All B

w(c =w(A) +w(B)

D(c =max(D(A), D(B) 1

somi.(()+0) =
0(u)

D(n) =max(D(Y/z),D(</2)) +0 i7 < 0Clos)

-x,3,...,..]
Filter (A, f):

↓

w =
0(u) 22,4, 6, 8, 10]

D =
0(losz)

↑
T

T
R

L

o =d6.(12) +12))



Filter (A, f):

if(IA) =1):

1
it*(AC03) return

A

else return []
f

endif f

(2, R) =filter (A.11 filter
(An

0 =allx((2)
+(R))

Scopy L, R
into03

return 0

endfru

①plusu+oR
e



·
Nich's class:

- poly work
Jephth

- poly-logarithmic

3
n work login depth

SSP: -

#
nlog(c) wouM/depth

work-efficiency:parallel all
uses

the

-

same
amount of work (asqmpttinly) as th

of the bestseealgorithm.

↑y +0)




