A Software FrameWork for HPEC System Development

Dr. Scott Edward Spetka (scott@cs.sunyit.edu)
ITT Industries and SUNY Institute of Technology

Dr. George Ramseyer (George.Ramseyer@rl.af.mil)
Dr. Richard Linderman (Richard.Linderman@rl.af.mil)
Air Force Research Laboratory Information Directorate/IFTC

Abstract

Improved interface standards, lower costs and increased network performancerisg dri

an increase in the use of high performance embedded computing systems (HPECS) in dis-
tributed applicationsWeb technology is well suited for access to remote systems since
users can access application interfaces with adgoMiddleware technologies prade
standards that promote reusablity and scalabiityappropriate software architecture is
required to exploit currentlyvailable technologies.The image exploitation (ImEXx)
FrameWrk is being used to integrate embedded remote sensor processing into a dis-
tributed application for command and control.

I ntroduction

A software Frame\rk for high performance embedded computing is undesi@ement

at the Air Force Research Laboratory (AFRL) Rome Research Site. The project is part of
the Common High Performance Computing Software Support Iaéi&fiHSSI) of the

High Performance Computing Modernization Program (HPCMP) Thle FrameWrk
incorporates middigare standards and &ld technologies to integrate high performance
computing systems into netwked applications. The FrameW¥ defines standards for
interface deelopment and for communication that are independent of specificaseftw
packages. The application intece defined by the FrameWork specifies a standard for
parameter inputs. The FrameWork backend interface specifiepdrameters are passed

to each application that is incorporated into the FrameWork.

Backend Systems

Backend system "services" implement interés to FrameWork "middiere” Services
include codes on high-performance computers (HPCs) and systems for cataloging and
retrieval. HPCcodes request input parameters through a migdéeinterface that can be
accessed by a frontend Web browser interface. A Server object which implements the
HPC interface interacts with the user until, at the appropriate time, an HPC program is
executed. FramewWk backend interfaces are currently beingetiged for access to the
Broadsveord [2] interface and the Joint Battlespace Infosphere (JBI)TBg& FrameWrk

allows application deglopers to connect to multiple backend interfaces to implement dis-
tributed applications wolving multiple HPECs.

Web Interface

A Web interface provides access frony agstem with a Web bmeser There are tw
approaches to building Web intaces. ThdmEx FrameWork uses the Common Gate-
way Interface (CGI) approach. It requires that @b\server be installed along with the



FrameVWrk client softvare, to allev interaction with users throughely bravsers. The

ImEx FrameWdrk client is eecuted by the Wb serer. Java [4] interfaces can be dm-

loaded by client systems through theWhut the system must be configured with the
Java Runtime Enironment (JRE) since va gplets run on the client system. The Frame-
Work client displays forms to request user parameter input for selected services. Input
parameters are sent to the service implementations watuton requests. Each interac-

tive request submitted by a user through @\Wiravser to the Framewvk client interbice

is handled as a separatee@ution request, requiring a complete set of parameters. CGI
programming techniques must be used to maintain the state okdtigien between
requests in the connectionlesgMérironment.

Middleware | ssues

The FrameWrk is an object-oriented systenThe ImEx FrameWtk client is imple-
mented as a Corba [5] object in C+&lient object functionality could be implemented
in ary language that implements a standard Corba middéeinterbice. Frame\Wk
seners are currently implemented in eithevalar C++. UsingCorba allovs systems to
be quickly and easily inggated into the Framed®k. Communication and data format-
ting are handled automatically if the Corba irdaed is implemented by weservers
added to the system.

In the IMEx Frame\Wwtk, nev services that becomevalable are rgistered with the Com-

mon Object Services (COS) naming service [5]. The services may then be selected from a
menu by a usethrough the FrameWvk client interbce. N& services may be added to
replace an xsting service, for xample when an HPC is tak davn for maintenance.

Each step in processing is handled as a standalone request.aftagévto this approach

is that requests may be routed to a backupeseénvcase of aailure. Thisapproach may

also fcilitate load-balancing schemeshe ImEx FrameWrk is implemented using the
OmniORB [6] for the Frame¥rk client and C++ seers and the JacORB [7] forva
seners.

HPC Codes

HPC codes themsedg can benefit from middiere. The MessageaBsing Interce

(MPI) [8] provides architecture independence for HPCs by implementing basic pesniti

for parallel processing, l&ksnd and recee, in the MPI runtime evironment. The MPI
middleware provides a standard interde to communication and remote processda-

tion. TheFrameWrk is also deeloping additional capabilities for HPC-based support
functions, like data management support for cluster computers. In addition to HPC paral-
lel high performance codes, system and data management functions can be supported
through a FrameWrk client interfce.

Using the FrameWork to Process Remote Sensor I nputs

The ImEx FrameWrk, using an embedded 128 processor [Sk parallel computer for
image enhancement is undeveepment at the AFRL.The Sk processes k& sensor
images as theare collected or when tlgeare selected for processing through the Frame-
Work. Theimages are then processed for atmospheric correction or sent directly to other
HPCs where images can be processed for other purpose@igt detection. Codes to



process the corrected images are currently running on the Hades Linux cluster at AFRL
and on the Huinalu Linux cluster at the Maui High Performance Computing Center
[10].Image metadata or resulting reports can be cataloged into Braradsw JBI for
appropriate dissemination. Additional codes are being implemented at the Army
Research Laboratory [11], the WhResearch Laboratory [12], the Space andadNé/ar

fare Systems Center [13] under the CHSSI program.

Conclusion

The ImEx FrameWrk implements a caenient interace to high performance embedded
computer systems. Meservices can be added to the system without reconfiguring the
FrameWrk client. Reliability and scalability are addressed through transparent connec-
tions, backup seers and redundant processing resourdde Web-based inteasice and
Corba middlevare can accommodate parallel processing architectwelsimg multiple
HPCs. ThdmEx FrameVWdrk demonstrates the fibility and extensibility of the archi-
tecture to eploit changing HPC resources.

References

[1] HPCMR CHSSI [http://hpcmo.hpc.mil/]

[2] Broadsverd [http://wwwfas.og/irp/program/process/broadswd.htm]
[3] JBI [http://www.rl.af.mil/programs/jbi/]

[4] Java |http://developerjava.sun.com/]

[5] Corba,COS Naming Service [http://wwamg.og/]
[6] OmniORB[http://omniorbsourcefoge.net/]

[7] JacORBhttp://jacorbinf.fu-berlin.de/]

[8] MPI [http://www-unix.mcs.anl.gampi/mpich/]
[9]  Sky [http://www.skycomputers.com/]

[10] Maui [http://mww.mhpcc.edu/]

[11] ARL [http://www.arc.umn.edu/]

[12] NRL [http://vl.nrl.navy.mil/hpc/inde.html/]

[13] SRAWAR [http://www.sscsd.hpc.mil/indehtml/]



Cover Sheet HPEC2002

Title: A Software FrameWork for HPEC System Development
Submitted for: US Only Session

9 Middleware Application Programming I nterfaces
6 Networked Embedded Systems
2 Embedded Computing for Global Sensorsand I nformation Dominance

Authors: Dr. Scott E. Spetka*, Dr. George O. Ramseyer** and Dr. Richard E.
Linderman***

* = First author

** = Corresponding author

*** = Presenting author

Dr. Scott E. Spetka

ITT Industries

Advanced Engineering and Sciences
SUNY Institute of Technology

PO Box 3050

Utica, NY 13504
scott@cs.sunyit.edu

US Citizen

Dr. George Ramseyer

Air Force Research Laboratory/Information Directorate
26 Electronics Parkway

Rome, NY 13441-4514

Phone: (315) 330-3492

George.Ramseyer@rl.af.mil

US Citizen

Dr. Richard E. Linderman

Air Force Research Laboratory/Information Directorate
26 Electronics Parkway

Rome, NY 13441-4514

Phone: (315) 330-2208

Richard.Linderman@rl.af . mil

US Citizen




