NOTES ON
NUMERICAL FLUID MECHANICS

Volume 12




Willi Schénauer
Wolfgang Gentzsch (Eds.)

The Efficient Use

of Vector Computers
with Emphasis on
Computational

Fluid Dynamics

A GAMM-Workshop

\"/

Friedr. Vieweg & Sohn  Braunschweig/Wiesbaden




CONTENTS

Page
W. SCHONAUER, E. SCHNEPF: Introduction to the Work-
shop: Some Bottlenecks and Deficiencies of Existing
Vector Computers and their Consequences for the Deve-
lopment of General PDE Software . . . . . . . . . . . . 1

R.K. JAIN, N. KROLL, R. RADSPIEL: Development of
Efficient Algorithms for the Solutions of Full Poten-
tial and Euler Equations on Vector Computers . . . . . . 35

M. BORREL, J.L. MONTAGNE, M. NERON, J.P. VEUILLOT,
A.M. VUILLOT: Implementation of 3D Explicit Euler Codes
on a CRAY-1S Vector Computer . . .« « « « ¢ « o = « « o = 47

K.P. MISEGADES: Breaking the I/0 Bottleneck with the
CRAY Solid-State Storage Device . . ¢ . ¢ ¢ ¢ o o « o« . 66

P.J. KOPPENOL: Simulating 3D Euler Flows on a CYBER 205
VectOr CONPUEEE ~o w s s s s wsr 56 @8 @ & S & 556 @ & 71

A. RIZZI, J.P. THERRE: Vector Algorithm for Large-
Memory CYBER 205 Simulations of Euler Flows . . . . . . 93

R. LOHNER, K. MORGAN, O.C. ZIENKIEWICZ: Effective Pro-
gramming of Finite Element Methods for Computational
Fluid Dynamics on Supercomputers . . . . . « « .« « « o . 117

F.W. WUBS: Performance Evaluation of Explicit Shallow-
Water Equations Solvers on the CYBER 205 . . . . . . . . 126

E. KATZER, M. DOWLING: Methods for Optimisation and
Acceleration of an Explicit Navier-Stokes Code with
Application to Shock/Boundary-Layer Interaction . . . . 138

Y. LECOINTE, J. PIQUET: On Vectorization of a 2.D.
Navier—-Stokes SOlVEr ¢ « « « « o 2 o o o o o« o« o « o« o« » 154

W. KORDULLA: On the Efficient Use of Large Data Bases
in the Numerical Solution of the Navier-Stokes Equations
on & CRAY COMPULEY: o + & o © 2 & & & & s % 2 ® w,o @« 174

Ph. HEMMERICH, J. GOUSSEBAILE, J.P. GREGOIRE, P. LASBLEIZ:
N3S: A 3D Finite Element Code for Fluid Mechanics;
Emphasis to Vectorization and Sparse Matrix Problems . . 192

J.T. BARTON, C.C. HSIUNG: Multitasking the Code ARC3D . 204

A.K. DAVE: The Efficient Use of the CRAY X-MP Multipro-
cessor Vector Computer in Computational Fluid Dynamics . 209

H. VOLKERT, U. SCHUMANN: Development of an Atmospheric

Mesoscale Model on a CRAY - Experiences with Vectoriza-
tion and Input/Output v o ow B oW s o4 s m oW owom o® 221

VI



Page
M.K. HINDS: Techniques for Speeding up Climate Models

on the CYBER 205 = s s s » & & & # & & & & @ & % & & & o 233
I.P. JONES: Experience with the Vectorisation of Some

Fluid Flow Prediction Codes on the Harwell CRAY-1 . . . 244
W. GENTZSCH: Summary of the Workshop . . . . . . . . . . 253
List of Participants « « ¢« s ©« 5 © s o & s« @ o » = s s s 270



