Parallelism

o * Two types of parallelism:

@' — Spatial parallelism

—

G » duplicate hardware performs multiple tasks at once
9: — Temporal parallelism

— » task Is broken into multiple stages
E: » also called pipelining

2: » for example, an assembly line
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Parallelism Definitions

» Token: Group of Inputs processed to produce
group of outputs

 Latency: Time for one token to pass from
start to end

» Throughput: Number of tokens produced
per unit time

Parallelism increases throughput




Parallelism Example

g‘ « Ben Bitdiddle bakes cookies to celebrate traffic light
| controller installation

- ¢ 5 minutes to roll cookies
8: e 15 minutes to bake
=Jl ¢ What is the latency and throughput without parallelism?
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S Parallelism Example

A

g' « Ben Bitdiddle bakes cookies to celebrate traffic light
| controller installation

U

- ¢ 5 minutes to roll cookies
8: e 15 minutes to bake
=Jl ¢ What is the latency and throughput without parallelism?

Ei Latency =5 + 15 = 20 minutes = 1/3 hour

> Throughput = 1 tray/ 1/3 hour = 3 trays/hour
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% Parallelism Example
Ty
2 |
o * Whatisthe latency and throughput if Ben
@ uses parallelism?
Ty
O] — Spatial parallelism: Ben asks Allysa P. Hacker to
9' help, using her own oven
- — Temporal parallelism:
S «  two stages: rolling and baking
* He uses two trays
S y
L « While first batch is baking, he rolls the
8 second batch, etc.
W
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Spatial Parallelism

Latency:
I time to

Q first tray
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=
> Latency = ?
g: Throughput = ?
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Spatial Parallelism

Spatial

Parallelism

Tray 1
Tray 2
Tray 3

Tray 4

Alyssa 1

Alyssa 2

Latency =5 + 15 = 20 minutes = 1/3 hour
Throughput = 2 trays/ 1/3 hour = 6 trays/hour
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Temporal Parallelism

MI Latency:
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l first tray
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. Latency = ?
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E' Throughput = ?
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Temporal Parallelism

MI Latency:
time to
Ql first tray
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o~ Latency = 5 + 15 = 20 minutes = 1/3 hour

E: Throughput = 1 trays/ 1/4 hour = 4 trays/hour
>

SR

B‘ Using both techniques, the throughput would be 8 trays/hour
|
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