P C R C A c t i v i t i e s

poster3.doc

Meta-Chaos

A framew ork for pr oviding the ability to use multiple specialized data parallel libraries and/or languages within a single application.

Meta-Chaos library is used to

exchange data between data parallel programs written in High P erformance F ortran, the Chaos and Multiblock P arti libraries de veloped at Maryland.

Experimental r esults show that Meta-Chaos is able to mo ve data between libraries efficiently .

Optimizations f or J ava JIT Compiler

Briki --- a r esearch compiler f or Java class files.

A front-end to r ecover high-le vel structur e from the information fr om the class file to allo w more productive optimizations.

Focused on a set of machine-depen-dent optimization issues r elated to memory hierar chies and array pr ocessing.

50% impr ovement in perf ormance is achieved.

High Performance C++

Parallel Compiler Runtime Consor tium

DAGH

High-level Programming

Abstractions

- Grid Function Abstraction (Distrib uted application fields)

- Grid Hierar chy Abstraction (D AGH structur e specification)

- Grid Geometry Abstraction (Coord, BBox)

Distrib uted Dynamic Datastructur es

- Dynamic Data-objects (Adapti ve grids, tr ees, meshes)

- Hierar chical Distrib uted Dynamic Array (Extendible hashing)

- Hierar chical Index Space (Space-filling cur ves)

PCRC Acti vities

P C R C A c t i v i t i e s

poster3.doc

1 of 2

Infrastructur e

HPF 2.0 and J ava front-ends.

Xsageop class library (Indiana) Compr ehensive testsuites. Tested on 6 differ ent UNIX platforms 65,000 C/C++ lines, a vailable in public domain.

Semantics checking

IR Class library Utility tools

Intermediate Representation

HPF Parser

Java language parser

Other language parsers

(e.g. C++, etc.)

Runtime Pr oper

Distrib uted data management, data movement, and computational r outines.

Distrib uted array descriptor (D AD), range, and gr oup.

Fortran, C++, and (J ava) interfaces. Also support “globalized” SPMD programming paradigm.

20,000 C++ lines on top of MPI.

C++ interface

PCRC F77 interface

PCRC Java interface

SHPF F90 interface

Parallel loop

“remap” “shift” etc reductions “scatter” etc

“gather”

Distributed Arrays Iterators

“on” construct Message schedules

Tree Random

Distributed ranges

Process Groups schedules schedules access

Adlib Kernel

MPI

Distributed data and control Communication and arithmetic

HPF Compiler Node pr ogram calls the runtime:

pcrc_set_array_align,
pcrc_write_halo, and pcrc_cshift ...

Effective communication detection:

no communication, shift communication, and r emap communication.

INHERIT implemented without copyin and copy-out.

High perf ormance: scalable speedup, better than commercial compilers on a Laplace solver.

15,000 C++ lines

on top of xsageop.

Speedup

Processor number

Bridge to W ebTop

Computing

Base layer of a thr ee layers of services.

Java servers coordinated by W eb- Flow thr ough a web based A VS type of user interface.

High perf ormance computation pr ocess is monitor ed and r ender ed thr ough a J ava applet.

Parallel Compiler Runtime Consor tium PCRC Acti vities

PCRC Acti vities