V ersion 7.1, July 1993

Copyright � 1993 Thinking Machines Corporation 79

Index

Symbols ?: operator, avoiding contextualization when using, 31 , operator, 13 && operator, avoiding contextualization when using, 31 || operator, avoiding contextualization when using, 31

A abs , 41 algorithms, prototyping, 28 array indexing, 42 assembly code

See also SPARC code, DPEAC code examining, 5 examining parallel, 74 examining scalar, 72 assignments, multiple, and PN code blocks, 13

B bandwidth, 21

C CM_timer facility, 15

using, 16 CMC_lookup_shared_table , 42 –cmprofile compiler option, 15, 23 cmps , and C* memory usage, 63 CMSSL, 55 code blocks. See PN code blocks collision_mode argument, doesn’t improve performance, 53 collisions, avoiding excessive, 44 comma operator, and PN code blocks, 13 common subexpressions, 69 communication, timing, 21 communication temporaries, 67 compilation model, 2 compilation process, 3 compound statements, and PN code blocks, 13 computation, timing, 16 computation performance, assessing, 21 const

and memory usage with parallel arguments, 67 using to avoid passing parallel arguments by value, 40 context, 33, 46 context overhead, and everywhere statement, 31 contextualization, 12

and PN code blocks, 12 techniques for avoiding, 30 convolution operations, consider

communication patterns when doing, 56

D dpas , 4, 74 DPEAC code, 2, 3, 74

examining, 75

E everywhere statement, using to avoid context overhead, 31

F fabs , 41 float constants, 38 float s, parallel, avoid assigning to, 38 Flops, counting, 20

80 CM-5 C* Performance Guide

V ersion 7.1, July 1993

Copyright � 1993 Thinking Machines Corporation

flow control, and PN code blocks, 11 function calls, and PN code blocks, 12 functions, prototyping, 40

G –g compiler option, 15

and PN code blocks, 14 garbage masks, 62 general communication

assessing the performance of, 21 avoiding on data that is not a multiple of four bytes, 48 functions, using aggregate versions of, 53 get , using aggregate version of, 53 gets

bandwidth estimates of, 22 use sends instead of, 43 using to get data from a much larger shape, 47 grid communication

assessing the performance of, 22 functions, use aggregate versions of, 54 performing diagonal moves in a single function doesn’t save time, 55 use from_ rather than to_ functions, 54 use torus rather than grid functions, 54

H heap memory, parallel, 61

fragmentation of, 65

I inactive elements, avoiding in send and get operations, 46 inactive positions

and computation performance, 33 repacking data when too many, 49 integers, avoid parallel computation that uses small, 29 int s, parallel, avoid assigning to, 38

K –keep compiler option, 71 –keep dp compiler option, 5 –keep s compiler option, 5

L loops, unrolling to avoid PN code blocks, 35

M masks, don’t use context to create, 32 memory

how C* uses, 59 minimizing use of, 64 used by shapes, 61

P palloc , 61, 66

lifetime of parallel data allocated via, 63 parallel arguments

memory use of, 67 passing by reference, 40 parallel array indexing, 42 parallel code, steps in production of, 3 parallel communication operations, and PN code blocks, 12 parallel compiler temporaries, 66

for types that aren’t a multiple of four bytes, 68 within code blocks, 66 parallel library functions, avoiding

unnecessary calls to, 41 parallel memory use. See memory parallel reductions, and PN code blocks, 13 parallel return values. See return values parallel variables

lifetime of, 62 memory used by, 60 minimizing memory use of, 64

81 Index

V ersion 7.1, July 1993

Copyright � 1993 Thinking Machines Corporation

PN code blocks, 2, 5

breaking, 10 controlling construction of, 10 costs in, 6 examining, 75 invoking, 6 operations that break, 11 rearranging code to avoid, 33 structure of, 9 Prism, 15

analyzing performance via, 23 prototyping, 40

R rank , using CMSSL version of, 55 read_from_pvar , using aggregate version of, 53 rearranging code, 33 return values, memory use of, 67

S scalar code, writing in C, 28 scalar left indexing, and PN code blocks, 12 scans, using to combine data before general communication, 44 send , using aggregate version of, 53 sends

bandwidth estimates of, 22 use instead of gets, 43 shape allocation, use of parallel heap memory in, 62 shapes, memory used by, 61 shared table lookup, 42 small integers, and parallel computation, 29 small statements, avoiding breaking

computation into, 36 SPARC code, 2, 4 SPARC memory segments, 61 stack memory, parallel, 60 structures, packing data into, 48 subgrid loops, 5

determining costs of, 20 subgrid size, 5

T table lookup functions, 42 temporaries. See parallel compiler temporaries timing communication, 21 timing computation, 16 torus functions, faster than grid functions, 54

V vector mask register, 77

W where , 12

avoiding, 30 temporaries introduced by, 67 with statements, and PN code blocks, 13 write_to_pvar , using aggregate version of, 53