


CONTENTS

Part 1: THE ELLPACK SYSTEM

. INTRODUCTION

QUmUOwp

Mathematical Preliminaries
Numerical Methods Preliminaries
The ELLPACK Project

Brief Description of ELLPACK
A Simple Program .
Organization of the Book

. References

. THE ELLPACK LANGUAGE

ZTOmMEmUOw»

. Organization of an ELLPACK Program

Segments which Define the Problem

The GRID Segment

Segments which Specify the Numerlcal Methods
Fortran and Program Control .

OUTPUT and OPTIONS Segments

Debugging ELLPACK Programs

References e

. EXAMPLES

A.
B.
C.

Example of Chapter 1 Revised
General Equation with Mixed Boundary Condmons
How Fortran and ELLPACK Interact

. ADVANCED ELLPACK FEATURES

Mmoo w>

Additional Segments .
Additional Features of Basic Segments
Access to Preprocessor Variables
Advanced ELLPACK Examples
References e

. EXTENDING ELLPACK TO NONSTANDARD PROBLEMS

mmoow»

Special Interior Boundary Conditions
Two-Phase Diffusion Problem .
Newton Iteration for Nonlinear Problems
Time Dependent Problem

Systems of Elliptic Problems

References

15
16
18
21
23

25

25
28
32
35
39
40
44
47

49

49
52
56

61

62
64
70
71
86

87

88
95
101
111
121
135



viii CONTENTS

Part 2: THE ELLPACK MODULES

6. THE ELLPACK MODULES . . . . . . . . . . . . . . . 139
A. Introduction . . . 1
B. Description of the Modules . Y |
C. The Modules . - 1

7. ITPACK SOLUTION MODULES . . . . . .. 237

by D. R. Kincaid, T. C. Oppe, J. R. Respess and D. M. Young
A. ITPACK Iterative Algorithms . . . . . . . . . . . . . 237
B. ITPACK Modules . . . . . . . . . . . . . . . . . 244
C. ITPACK Project Y A R
D. References A Y

Part 3: PERFORMANCE EVALUATION

8. PERFORMANCE AND ITS EVALUATION e o261
A. Measures of Performance .o . Y |

B. Analytical Evaluation of Performance e e e o 262

C. Experimental Evaluation of Performance e e o 262

9. THE MODEL PROBLEMS . . . . ... . . . . . . . . . 265
10. PERFORMANCE OF DISCRETIZATION MODULES . . . . . . 269
A. Poisson Problem 1 3

B. Helmholtz Problem . ¥

C. Boundary Layer Problem . . . . . . . . . . . . . . . 278
D. General Elliptic Operator . . . . . . . . . . . . . . . 281

E. General, Difficult Elliptic Problem O 2 . 1

F. Mixed Boundary Conditions . . . . . . . . . . . . . . 287
G. Singular Problem s s 289
H. Nonrectangular Domain . . )

I. Three Dimensional Poisson Problem 1 X
11. PERFORMANCE OF SOLUTION MODULES . . . . . . . . . 29§
A. Solution of the 5-Point Star Equations 1 1)

B. Solution of the HODIE-Helmholtz Equations . . . . . . . . 301

C. Solution of the Collocation Equations . 11X
D. Solution of the Galerkin Equations R 11

E. Solution of the 7 Point 3D Equations R (| M)

F. References P (1 1)

Part 4: CONTRIBUTOR’S GUIDE

12. SOFTWARE PARTS FOR ELLIPTIC PROBLEMS . . . . . . . 311

A. Overview . . O 1 8
B. Contnbutorscheckllst O ) U



CONTENTS

C. Conventions
D. References

13. INTERFACE SPECIFICATIONS

Problem interface -
Discretized domain interface
Discretized PDE Interface .o
Equation/unknown indexing interface
Algebraic equation solution interface
Triple and procedure modules

Solution evaluation

Control variables

14. MODULE INTERFACE ACCESS

A. Storage Scheme for Interface Variables
B. Module-Parameter Access
C. Workspace Access

15. PROGRAMMING STANDARDS

Printed Output
Error Handling
Portability
Documentation
Utility Programs
References

16. PREPROCESSOR DATA

A. Introduction to the Preprocessor
B. The ELLPACK Definition File
C. Examples of File Entries

D. Conditional Code Generation

TOmMmUO® >

RSN S

Part 5: SYSTEM PROGRAMMING GUIDE

17. INSTALLING ELLPACK

Overview of the System .
Installation Procedure Summary

The ELLPACK Tape . .

Preparing the ELLPACK Modules
Preparing the ELLPACK Preprocessor
Sample control card procedures
References

18. TAILORING ELLPACK
Organization of the Preprocessor

QEMmUOw»

How to Add Modules to ELLPACK .
How to Change the ELLPACK Language

Sowp

Organization of the ELLPACK Control Program

ix

316
318

319

319
324
330
331
332
333
333
335

343

343
345
346

347

347
348
350
351
352
356

357

357
360
367
369

373

373
374
375
377
384
386
391

393

393
396
406
410



APPENDICES

A. THE PDE POPULATION

by W. R. Dyksen, E. N. Houstis and J. R. Rice

Introduction

Characteristics of the Problems
Format of PDE Problem Descriptions
Acknowledgements

Problem Definitions and Plots
Sources of Problems

References

B. THE PG (PREPROCESSOR GENERATOR) SYSTEM
by J. F. Brophy

Introduction to PG Grammars
PG Rule Syntax

PG Actions

Special Segments

PG Internals

Installing PG
Acknowledgements
References

C. THE TEMPLATE PROCESSOR

Nk Wb~

NNk W=

by J. R. Rice, C. J. Ribbens and W. A. Ward

Introduction

General Description

Simple Example

Substitution Processing Facxlmes

Macro Processing Directives

Another Example . .
Preparing a Tuned Version of the Template Processor
Error Messages

References

D. EXAMPLES OF SOME ELLPACK STATEMENTS

WA h W=

INDEX

CONTENTS

417

417
418
423
424
424
452
453

455

455
460
461
462
465
466
467
467

469

469
470
471
472
475
479
481
482
484

485
489






	page1
	page2
	page3
	page4
	page5
	page6

