Exploring

AVS for HPDC Software Integration OverviewExploring

A VS for HPDC Software Integration:

Case Studies T owards Parallel Support for GISGang

Cheng, Chris Faigle, Geoffrey C. Fox, W ojtek Furmanski, Bin Li and Kim MillsNortheast

Parallel Architectures Center

111 College Place, Syracuse University

Syracuse, NY 13244–4100 presented by W. Furmanski at the AVS ConferenceAVS’93, Lake Buena Vista, FL, May 24–26, 1993.

March 31, 1992Abstract

We present here several recent results and summarize ongoing and planned projects

at NPAC (Northeast Parallel Architectures Center) which explore AVS as a software

integration tool for High Performance Distributed Computing (HPDC). Individual projects

are used �rst to expose different aspects of this evaluation process and we then focus

on Geographic Information Systems (GIS) and illustrate our approach towards developing

massively parallel processing support in this area with AVS based user front-ends.

Contents 1 Overview . . . . . . . . . . . . . . . . . . . . . . . . . . 1

2 AVS with MIMD-Parallel Modules . . . . . . . . . . . 2

3 Exploring AVS for Selected GIS Functions . . . . . 3

4 Parallel Processing Support for GIS . . . . . . . . . 4

5 T owards Parallel AVS Environment . . . . . . . . . 6

6 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . 7

7 References . . . . . . . . . . . . . . . . . . . . . . . . 71.

Overview

NPAC is a research center in High Perfor-

mance Computing (HPC), pursuing several inter-

connected programs such as: a) development of

core HPC technologies [BCFHR93], b) integration

of parallel processing into industry, and c) evalua-

tion of emergent high end computing technologies

and standards. As one of the efforts within the last

thrust, we were exploring over the period of the

last two years the AVS environment, both in the

context of scienti�c visualization and also, more

broadly, as an attractive paradigm for software in-

tegration in High Performance Distributed Comput-

ing (HPDC). The system was installed on all major

workstation types (DEC, SUN, IBM) at NPAC in

fall ’91 and used initially for several scienti�c vi-

sualization projects in areas such as High Energy

Physics, GIS, Solid State Physics and Stock Mar-

ket Analysis. In the next step, it was also used

to integrate massively parallel processing modules

into distributed processing applications. Finally, we also recently started to explore possible models

for “parallel AVS”, i.e. a HPC software paradigm

for concurrent integration of data ow and data par-

allel programming technologies.

As a result of these experiments, we see AVS

as a viable tool for developing and integrating large

scale applications in HPDC and we are now includ-

ing AVS support into several new planned projects

at NPAC. In the application domain, one of the

major focal points and the emergent expertise at

NPAC is in several areas of the Earth Sciences

such as Geographic Information Systems or Envi-

ronmental Modeling. We are currently at the plan-

ning stage of a large scale development project

for Integrated Decision Support System for En-

vironmental Policy/Analysis. This system would

be based on the massively parallel support for

GIS and would integrate several functional mod-

ules such as atmospheric deposition, soil chem-

istry, land use management, elevation, hydrology,

spatial interpolation and public policy analysis.

Several modules listed above would be pro-

vided by other research labs. NPAC’s initial focus

in this large endeavor is on: a) software integration

tools to provide required connectivity between sys-

tem modules, b) human-interface front ends such

as advanced visualization and Virtual Reality, c)

massively parallel support for core GIS services,

to be implemented on a cluster of NPAC parallel

Cheng, Faigle, Fox, Furmanski, Li and Mills 1 NPAC, Syracuse University

Exploring

AVS for HPDC Software Integration Overview systems including CM-5, nCUBE2 with parallel Or-

acle, DECmpp and iPSC.

microwave network conductor conductor conductor

incident EM field

Figure 1: Profile of the electromagnetic scattering problem

microwave network conductor conductor conductor

slot 1 slot 2

Figure 2: Physical parameters of the EM scattering pr oblem x y i

i

w w

simulated EMS field area

ε, μ ε, μ d Y_{11}, Y_{12}, Y_{21}, Y_{22} h h

EMS field

slot 1 slot 2

Φ

calculation of [Y^b] on a workstation calculation of [I] on a workstation calculation of [Y^a] on a CM5

a linear solver for [V], calculation of [H_0^{(2)}], [M] and [H] on CM5 [H] = τ {f([V],[M],[H_0^{(2)}])}

[Y^b] [Y^a] [I]

Figuse 4: Decomposition of the simulation task

Running input modules of a graphical user interface, DVE kernel and system modules.

DVE and X-Window Protocol

Remote Machine 1

Running computational modules for subtask 1

Figuse 3: A general performance model for a remote visualization enviroment

. . .

Local Machine

Remote Machine 2

Running computational modules for subtask 2

Remote Machine n

Running computational modules for subtask n

. . .

Running rendering/viewing modules for simulation/modeling result

Local Machine

. . .

user runtime input

IBM RS/6000 (local machine)

file I/O(optional)

mouse disk

keyboard

Figure 5: System configuration and distributed components

SUN Spar c 2 (remote)

. running computing

modules for calculating equivalent admittance

SUN Spar c 2 (remote)

. running computing

modules for calculating excitation vector [I]

SUN Spar c 1+ (remote)

. control processor(CP)

of the CM5 system

Connection Machine 5

. running computation/

communication intensive modules for calculating [Y^a], [H_0^2], [M], a linear solver

. running/displaying a GUI and system control module

. running AVS kernel and rendering modules . running other aulixary modules for the rendering

(Network Editor, Geometry Viewer, ...)

Local network (Ethernet)

matrix [Y^b] of microwave network

for [V], and [H]

Table 1: Timings of calculations and communications (in second)

Module name Calculation time

Communication time with ‘Inputinterface-IBM’

Communication

time with ‘EM-all-CM5’

Communication time with ‘EM-3D-

IBM’

EM-1-SUN 0.1 (Sun) 0.02 0.045

EM-2-SUN 0.6 (Sun) 0.02 0.5

EM-3-CM5 1.8 (CM5) 1260 (Sun)

0.02 0.0

EM-all-CM5 2.1 (CM5) 120 (SUN) 0.5

AVS Rendering

Modules

3.5 (550x580

window)

Note: The timing data is measured at a typical case: the number of pulse functions = 64; the number of mode functions = 5, and the number of grid points = 101x101.

MOVIE

MOVIE

MOVIE

MOVIE

HOST AVS