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To penetrate real markets requires economic superiority -

minimizing time and cost - to build, operate, and improve.

The Parallel PC with a
CAD development environment

APPLICATION EXPERTS USE
- CAD GUI - Graphical User Interface
- Engineering Drawings - Large Geographic Libraries ¥

- Natural Language - Interactive Facilities "
- Large Libraries

DESIGN VISISOFT RESULTS

INHERENT CAD ARCHITECTURE
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Ts = RUN_TIME_SERIAL Tp = RUN_TIME_PARALLEL

Np = NUMBER OF PROCESSORS

Speed Multiplier: SM=Ts/Tp
Processor Utilization Efficiency: PUE = SW/ Np

Economic (Speed Multiplier) Superiority using VisiSoft:

Single Processor Speed MUltiplier.........ou v s ens X of 100+

Mapping of Inherent Parallelism.........cc.cccsvceecennnene Direct Architectural Mapping
Processor Utilization EffiCIeNCY. ......ccceimmmnsmnnanaes PUE = 85% - 93% - versus 7% - 10%
VisiSoft Parallel OS (VPOS).........cco oo X of 5 to 10+

Better use of Chip Space.........cc e cnre s censcs smseseen for Memory - the Critical Component
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A TESTED THEORY - PROVEN BY SCIENTIFIC EXPERIMENT

Useful
Time
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Time

PROCESSOR UTILIZATION

Idle

Time spent processing the problem including i

single processor overhead functions.

Excess time spent waiting for inter-processor control transfers.

OuerhsadE
Time

USEFUL TI

Excess time spent waiting for inter-processor datatransfers.

Excess time spent waiting for inter-processor control transfers

- Due to lack of inherent parallelism

- Due to poor software architecture

- Due to lack of inherent parallelism

Excess time spent reallocating resources (processor assignment, load balancing, etc.).

Excess timefor other parallel processing overhead. =wurw

EXAMPLE OF PROCESSOR (N) UTILIZATION IN DT
Ordered By Processor (N) Utiliztion in DT

ME IDLE TIME OVERHEAD TERMIHAL TIME

- Due to poor s oftware architecture

" Excess time spent waiting for interprocessor data transfers
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GENERAL FORM OF A PARALLEL PROCESSOR FACILITY
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For Fine-Grain Problems,
use an optimized breakdown, e.g.,

A matrix of 27 major cells
Contains 27,000 minor cells.
If each major cell is an IND Module

then 27 processors contain 27000 cells.

1M0x10x10=
1000 Minor Cells
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A single resource is shared between
each face of each minor cell.

3x3x3=
27 Major Cells
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A single resource is shared between
each face of each major cell.



With the VisiSoft CAD environment -
on a 32 processor Parallel PC -
you can run faster than a 320,000 processor HPC!
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A -How does one obtain a Speed Multiplier (SM) that exceeds the number of processors?
By using the same single processor speed used by another party in the comparison
that is much slower (by a factor of 100) than the VisiSoft single processor speed
(when run on the same machine).

B - Why does the increase in SM start to decline as more processors are added?
Because of the distance factor and corresponding memory boundary crossing delays
and software overhead.

C - Why does the SM level off as even more processors are added?
Because the Processor Utilization Efficiency (PUE) decreases with more processors.

D - Why does the SM start to decline as many more processors are added?
Because the Processor Utilization Efficiency (PUE) decreases nonlinearly with
many more processors.

As more processors are added, the physical footprint grows.
This causes the PUE to decreases nonlinearly due to the:

- distance between processors

- memory boundary crossing delays

- corresponding communication delays

- additional overhead
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