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Issues with Current HPEC Development
Inadequacy of Software Practices & Standards

* High Performance Embedded
Computing pervasive through DoD
S ” applications

MK-48 Torpedo
— Airborne Radar Insertion program

85% software rewrite for each hardware
platform

— Missile common processor
Processor board costs < $100k
Software development costs > $100M

— Torpedo upgrade

Two software re-writes required after changes
in hardware design

System Development/Acquisition Stages
4Years | 4Years | 4Years

Program ‘ ‘ ‘ ‘

Milestones

System Tech. _

Development

Today — Embedded Software Is:
* Not portable
* Not scalable

System Field _

cngineting! | S * Difficult to develop
Development * Expensive to maintain
Insertion to

Military Asset

Signal Processor
Evolution

1s{gen. 2ndgen. 3rd gen. 4thgen. 5thgen. 6th gen.

AFRL ==

MITRE MIT Lincoln Laboratory

Slide-3
www.hpec-si.org



Program Goals

* Develop and integrate software
technologies for embedded
parallel systems to address
portability, productivity, and
performance

®* Engage acquisition community
to promote technology
insertion

* Deliver quantifiable benefits

Portability:  reduction in lines-of-code to /nitiative
change port/scale to new
system Interoperable & Scalable
Productivity: reduction in overall lines-of-
code
Performance: computation and ( )
communication benchmarks Performance 1'5X

MITRE MIT Lincoln Laboratory AFRL

Slide-4
www.hpec-si.org



The Three R's — Nice Version

Reduce
©
<>
Code
)

Recycle
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HPEC Software
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VSIPL

Frameworks

VSIPL++ /2




Programming With Frameworks

Web Server L-Band Radar
from http.server 1mport
HTTPServer,
BaseHTTPRequestHandler
httpd = HTTPServer(
(“localhost™, “8080), :’
BaseHTTPRequestHandler O

)

httpd.serve_forever()
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HPEC Software Landfill

Frameworks

VSIPL

VSIPL++ /2

Matlab
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HPEC Software Landfill

C§ CODESOURCERY

VSIPL
VSIPL++

Matlab

Superfund
Site

Low-Grade

WERKE

Reusable




Three R’s — Nasty Version

=20 )
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IPhones
... and Android Phones

... and lots of other stuff.
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What To Do All Of These Have in Common?
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UNIX History

1969

1971 to 1973

1974 to 1975
1978

1979

1980
1981
1982
1983
1984
1985
1986

1987
1988
1989
1990
1991

1992

1993
1994

1995
1996
1997

1998

1999
2000

2001 to 2004
2005

2006 to 2010

@ CODESOURCERY

Linux
0.95t0 1.2.x

BSD
1.0t020

Unix TSS

1to4

PWB/Unix

BSD
3.0to4.1

7
Unix 32v

Mac OS X
10.0t0 10.6
(Darwin)

BSD NET/2

386BSD

Free BSD
10t02.2x

Free BSD
3.0103.2

Free BSD
3.3108.0

Tahoe

BSD 4.3
Reno

BSD
4.4 to 4.4 lite
2

Net BSD
08101.0

Net BSD
11t01.2

Net BSD
1.3

Net BSD
13t05x

N

OpenBSD
10to 2.2

— |

OpenBSD
23to4.x

- Open Source

|:| Mixed/Shared Source

- Closed Source

1968

1971 10 1873

1974 to 1975

Open Solaris
2008.05 and

later

m

erm

1978

1979

1980

1981
1982
1983
1984

1985
1986
1987
1988
1988

1990
1991

1992

1993
1994

1985
1996
1997

1998

1988

2000
2001 to 2004

2005

2006 to 2010

ey



UNIX APIl: Common Vocabulary

Functionality |System Calls

/O open, read, write,
close

Memory sbrk, mmap

Processes fork, exec, signal,
kill, wait

Communication pipe, socket, mkfifo

APl at the Right

Level of Abstraction

(«f CODESOURCERY Mmento




The Web
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Web Success

Open Apache
Standards . WebKit

Content vs.

Presentation Open Source

/ Cheaper,

w Mass

Better .
Adopt

Software ) option

e S . Everyone,

X86 / SPARC Everywhere
Windows / OS X "

' Machine
Independence




Inspiration for HPEC Software
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Algorithms /
Data Layout

Content vs.
Presentation

' Machine
Independence

ARM / X86 /
CUDA / FPGA

Open
Standards

/ Cheaper,

Better ) ' et

Software |

VSIPL++
MPI

) .»//’\ -

Frameworks
Needed!

Open Source

Adoption

_,//_\/

Medical,
Networking,




Thank You!
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