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Parallel states from a Spawn to a Join and serial states

Spawn Join Spawn JoinXMT:

Multi-threading

W

S1
S2

S1 S2

R S1
S2

‘‘Standard’’ PRAM/Vector

 ‘‘Standard’’
W: Wait; R: Receive; S: Synchronize.
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A B D

e2=2
e6=1
e0=0

The array compaction problem.
Array B: bit values for the compaction.
For the program below: e0, e1 and e6
are the e values for threads 0, 2 and 6; x is 3.
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Von Neumann (1946--??)

XMT

Virtual Hardware

Virtual Hardware

PC PC

PC

PC

PC

1

2

1000

PC

PC1000000

1

PC

Spawn 1000000

Join

Spawn

Join

When PC1 hits Spawn, a spawn unit broadcasts 1000000 and

the code

to PC1, PC 2, PC1000 on a designated bus
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$ := TCU-ID Use PS to get new $

Execute
Thread $

Start

Is $ > n ? 

No

Yes

Done
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SPEED-UP RELATIVE TO
SERIAL COMPUTING DAGs-EMT-g6

DAGs-EMT-g4

DAGs-SpMT-g4

DAGs-SpMT-g6

Q_Sort-EMT-1K

List_R-SpMT-50K

Int_Sort-SpMT-50K

List_R-SpMT-1K
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Speed-up

Means Multi-processing with 100 processors.
Means XMT with ILP of 200

LEGEND: 
200

100

100

100

500

200

100
60

8765432

5
10
15
20
25
30
35
40
45
50
55
60

Input size: powers of 10 
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Experimental Methodology

� Simulator
�SimpleScalar parameters for instruction latencies
� 1, 4, 16, 64, 256 TCUs

� Configuration:
� 8 TCUs per cluster
� 8K L1 cache
� banked shared L2 cache 1MB

� Programs rewritten in XMT
�Speedups of parallel XMT program compared to best 

serial program
� parallel applications: scalability to high levels
� speedups for less parallel, irregular applications 
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First Application Set 

�Computation: 
� regular, 
� mostly array 

based, 
� limited 

synchronization 
needed

Domain Program source

1. jacobiScientific
Computation

2. tomcatv SPEC95

3. mmult Livermore
Loops

Linear
Algebra

4. dot Livermore
Loop

5. dbscan []Database

6. dbtree MySQL

Image
processing

7. convolution []
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Second Application Set 

�Computation: 
� irregular, 
� unpredictable 
� synchronization 

needed

Domain Program source

1. quicksortSorting
Algorithms

2. radixsort (SPLASH)

3. daggraph
traversal

4. treeadd Olden

image
processing

5. perimeter Olden
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