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Abstract:

SpixToofs is a collection of programs which allow instruction-level prolling of applications programs.

spix aeates an instrumented version of the user's application program. As it runs, this instrumented pr0­
gram keeps track of how olten each basic block is executed, and writes out the basic block execution
counts on termination.

Several tools are provided for displaying and summarizing thasa counts. spixstats prints tables showing
opcode 1JSlIllO, branch _avior, register usage, function usage, etc. sdas disassembles the application
program, amotaling the disasserrtlIad code with instruction exeaJtion counts. sprint prints the source
oode for the application. annotating it with statement or nstruction execution counts.

These tools do not allow proIling 01 system-level axle, including instruelions executed during system caJIs
mede by the applCll1ion program. Applications roosIlurthermore be SfalicaJIy linked, and not use self-mod­
ilying axle. Other lirTiIalions appIIy.

This report contmns two parts: a tutorial introduction in front, and a reference manual in back.

w.;~l

2550 Garcia Avenue
Mountai..n: Vew, CA 94043

,--



e Copyrigb~ 1993 Sun Mi<:rosyst.ems..1n". The SMLJ Tectlnic:a1 R<:por1 Seri~ is published by SunMi~ Uboralories. Inc.
PriJlUod in US.A.

Unlimited oopying without fee is permitted provided tlal the oopies an:; notmadcnor distributed focdirect COfIllDm::ial adv&lllage.1Uld Q'Cdit to the
source is given. Otherwise. no pan of Ibis wDrio. c:overed by oopyrigbl. bereaQ IDsy be reproduced in "'y form or by any muns graphi". eJearooj".
or- mechanio::al, including phaloc:opying. recad.ing. taping. or storage in an information n:trieval syslem. witbou\ the prior ....ritten ~i(llt of the
copyrij,bt owner.

lRADE."'lARKS
Sun. Sun Mkmsystems. and !be Sun logo .... lnldcmarks or n:gi..sle=i t:ralIemarb of Sun Microsy5lemS.InC. UNIX IlId OPEN LOOK are regis­
tered t:radematU of UNIX Syaem Laboratories. In". AD SPARC uadmllub. irn:luding the SeD CompJjW Logo. ale t:radc:marb or registeted
t:radeuu:rts of SPARC International. Inc. SPARCswion. SPARCgerver. SPARCengine., SPARCworU, and SPARCompiler are JjceruJtd cxclU!ively
to 81m Mi<:ro8ysteJrU, lne:. All otbeT produa names mentioned betein are the trademarks oftlleil' respective ownen.



Contents

Olapler 0 Intnxluclion . ... _...._ ...

Why SpixTools? _ ........_ ... .... __ ...

Basic Idea _. _.. .__

Command Summary _.__ __

Command Usage __ _ .

Version Numbers __ _ __ _

Coming Up .__ __.__ .

See Also ........ . ....__..._ ...

Olapler 1 Example .... ........ .... .... ...

Olapler 2 spix _. _ _ _ __ __ ...

Usage __ _ _ _ _ __ _ .

Performance _ .
Limitations __ _ __ _ _ _ _ _ _ .
Former Limitations __ __ _...._...._... __ __...
Gone Missing ...._........_..._ .... . ._...

Olapler 3 spixstats ... ....... ...
Usage ...... ... ._..__... ...

Reading Output _ _ __, .

OPCODES (DYNAMIO _ __ _._ ...

OPCODES (STATIC) _ __ __ .

BRANCHES _ _ .

-ili-

1

1

1

2

3

3

3

3

5

9

9

11

12

12

13

15
15

17

17

18

18



Contents - Continued

BRANCH TARGETS .

INSTRUOON EXECUTED AFTER BRANCH .

NOP'S IN DELAY SLOT .

INTEGER & FLOATING POINT REGISTERS .

SETHI USAGE .

ADDRESSING MODES .

IMMEDlATE/DlSPLACEMENT FIELD USAGE .

PER-<:ALLJID-FUNCTION REGISTER USAGE .

FUNCTIONS .

FUNCTION CALLS .

Gone Missing .

at.pler 4 sdas & sprinl .

sdas .
. Ispnn .

atapler 5 sadd, snap & score .
sadd .

snap .

score _ .

Index .

-jv-

19

19

20
20
21

21

22

23

24

25

26

27

27

32

35

35

37

38

39









FUNCTION CALlS

Chapter 3- spixstats 25

Two substantially redundant tables which show which functions called
which functions are printed under this heading. The first is organized by
calling function, and the second by called function.

FUNCTION CALLS:

->F F (caller) F->G F->G/->F G (<::aU09$)

'" _dcdcmp_
24,621,809 24,677.16 indxx_
18,531,137 18,514.29 .mu1

93,6'18 93.87 sizmem_
46,839 46.93 - r"serv_
10,286 10.31 _liIxtmem_

6,096 6.11 _swapiL
1,996 2.00 _second-

1 0.00 _matloc_
1,246 _bjt_

6,587,510 5,286.93 _intqr8_
5,137,978 4,123.58 -"""3,325.339 2,668.81 _log-

998 _dcsol-
1,996 2.00 -seCQnd_

'" 1. 00 indxx_

'" - iter8_
1,246 5.02 -load_

'" 4.02 _dcso1-
'" 4.02 _copy8_

'" 4.02 _dcdCJ\'\p_

The names of the calling function and called function respectively appear
undertheheadingsF (caller) andG (callee). A? may appear in
either of these columns to indicate one or more unknown functions. This
may result from indirect function cans, or lack of infonnation due to par­
tial instrumentation (spix tt). (See also the FUNCTIONS section
regarding function names.)

The total number of times that the calling function was itself called.
appears in the - >F column. The number of times that the calling function
called the called function appears in the F->G column. The F->G/-F
column is the ratio of these two counts, and indicates, on average, how
many times per caller invocation the indicated function call was made.


