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So far we have assumed the followingmodel

RandomAeeessmodef RAM

Memory with size n
Program µ unittimeopy

t X bgn bits 1
finite control readlwrite in memory

A central model to describe

Graph Algorithms
Algs that ignore locality

Other Models
1 Agents1Ants on the graph
2 Pointer machines
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PRAM Issues 6

What should be the effect of a CW
on a EN machine

1 Machine crashes
2 Garbage Reads

How is synchronization handled
1 Synch after each unit of time
2 Bulk Synchronous Parallel

BSP Valiant
3 None

We will mostly use 1 o
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Deep Learning



Naivematrixmnltipl.int rcuitModel
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Input 17hm Bn'M
OIptcnmwherecij n.IE tixB

Circuit

Input Ai e Ann B Bnn 2h input wives
I

An f
Ann

xBnnrPmulihodesg.o
eachCi I vAm Bn

addition subeirent

V V depth Ign
size sn l

Mln 1 add nodes

l
Cn Cnn n'outputwires

Circuit Total work 01h31
Time Ollyn



Lets simulate Naive Matrix Multi on PRAM 9

Let Ps processors we request

hittsparalleltimetheyneedI
First implementation
1 Request 1 processor Inode of circuit
request a CREW PRAM

wegetp oln47 co lynlCRCWA
2 If each processor reads its arguments

we only need a CREW machine

3 To get an EREW machine
we use binary tree to make copies
These are new processors

Eg We need n copies of An
An Increase in depth by

In An additive lyn
ProcessorIncrease

A n Ah myna new write
processors



PRA IO

Det P of processor used for life of run
t totalt.me

Matrix Mutt
Sof s P T Ollogh or

P.IO n3logh

Claim Of nYbgn processor
Ollyn time for Naive MM

pt
Let's start with n'mult

An B o o A Bnn

vlogn sizeblocks

Each Pi computes log in malt in Ollogn
time

Mutt I
O Mtg
Ollyn





TheslowDown Prineple 12

Given an Parallel alg using T time Pprocesors

HP'sP F parallel alg using
Mps T times and only P processors

pf Each real processor simulates Hp virnal pro's

Lets implement Strassen's Alg on a PRAM

het SMM Strassen's Alg
Reed Recurrance
SMM n 7 SMM1 ten

7 T
7 recursive
calls matrix additions



ParallelstrassenAnalysis 13

Note Matrix addition is
0 n processors
041k

TimingRecurance
Tcn Tha 1011

T
wedoparallelcallsy

Processor Recurrance

Pln 7PM ten
9

we must hire processor for each call

thus 0 m281

P F Work s Olnbsithjn


