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-inline manual, -intrinsics, -01,
-preempt symbol, -tune generic

goooooooooooo go

000000000000 -90

ooooooooooooo -p0, -nopg

Oooooogo -assume aligned objects,
-member alignment, -nomisalign

ooooooo -weak volatile

cono -signed, -writable_strings

ooooooooooboboboo gno

IEEE0D0O0O0D0DOOOO0O0 -fprm n, -fptm n

gboooobado uo

0ddd0dOU0OU0ccO00d0dooooooooooooobooo

- JOOOCOOOOODODOD@EWODODOUOOUODOO)ODODODDOOO
goooobbooooooobooooooon

- -o00O0OD0OOO0OO0OO0OOODDODDOOODLODODODDODOOOUa.outl
goooogoo

- JO0OO0OODODODOOOIEEEODOOOOOODDOOOOOOODOO
goooogoo

- JO0O0ODO6GDOO0O0O0O0O0 320000000000DO0DODODODODOO
oo AbDDOOoOOoOooooo
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- ODDOOOO0O0OD /empODOOOODODOOO sTMPDIROOOODOOO
ooooobobooooooooon

242 DO0U0oo0oo0oobooobooon

gooooooooooooooboobbbbbbbbbbbbooooooo
goooooooooobobobobobbooooooooooooooon
ooooobobooooogoooobb -ecObODOOO0OO0OO0OOobODbDDbDOOO
gooooboboooooooooooogooob -ecOOooooooo
goooooooobooboobobobobboogooguoooooooo ggo
ooooobobooooogoooon

°

% cc -c main.c

O0000000000000000 a.outO00O00O0O0OO0O00O0O0O0O0O0OO
O main.oO0O0o0oOOOn

coooooooodooOoooOooooDOoOooDOoOooDoDOoooDogon

O000000D0ccOODODOOOOOOCOODODOOOOOOODODOOO

0000000000000 DO000ODOO00ODODOO00 100000Db0O00
000000000000 0000000 ccO0DO0OO0O ¢-prog.cO0
O00000c-prog.o 000 nonc-prog.o00O00O00O0 a.out OO0
ooo0Doo0oooooooooo

°

% cc nonc-prog.o C-prog.c

243 0000 bOOooboooboOooboO

ccUODODODO -check bounds 00 OUOO0OO0ODDOOOO0ODODOOOOO
O00000000DO0D000000 -nocheck boundsOOOOO (OO
o000)booooDOoOoOobObOoOoobOoboboOoo

ooooooooooooooooooboboobobobooobobobobbbbo
goooooooooooboobobooobbobbbbbbDbbbbbobobo
goooooooooooboooboboobobbbbbbbbbbbbobooog
oooooooooooobo ooboboboobobobbobbb coooggg
ooooobobooooooobobbbooo

- ODOODODDODDDOOOOOOOOOOOOOOOOObO0O0O0O 000
ggjodoooooooooooooooobooboboboobbobbobbbb
o000 oo poooobooo
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oobooooboooobobooocobooobooboobooooDoogoo
ooooooooooooooboooobobooobobobobobbbbobono
oodoooooooooooobooobooboobooobooboobbbb
oooooobooooboooobooboooboo 2000000

goooobbooogooooboboogogo

- JO0OOO@EWOODUOOODUOOO)DOOODOUOOODDOUOUOODDOO
oodoooooooooooobooooobooobooboobobobobbob
gojodooooooooooooboobiloooooooooooo
gooooobobooooogo

- JOOOO((@MODOOOOODOOO)ODDODODODODODODOOCOOD
oodoooooooooooooooooboboboboobobobobobobbob
oodoooooooooooooooooboboboboobobobobobobbob
ooooocboobobooobooooboolobbooooobooooo
gjodooooooooooooooooooooooooDbobooDoo
ooooooooobobobobobobooobobbbbbboo

int al[10];
int *b;
for (b = a ; b < &al10] ; b++) { .... }

O0000al10] O000O0O0O0O0DODODOOOsal10] DOOOO
goooogoo

- OJOODODODODODODODODODOOOOOOOOOOOOOOOOO0O0040g
gooooooooooooobbobbbbbbbbboooooo
ggbobooboooogoooooooogooooooooooooooo
ooooooooooooooooobooboobooobooboobobobbb
ooooooooooobo oobobobobooboobbbbbbbboo
gooooooooooooobbobbbbbbbbboooooo
gooooooooooooobbobbbbbbbbboooooo
oooooogooboboooooooobbbooooooboo oo
oooooooooooooobooboboboboboooooo1bobobon
goooobobooog

- JO00OOO0ODODODOOOOCOODOOODOODOD(@MOOUOCODO
gojodoooooooooooooooooboobboboobbobbbbbb
oo0o0O0)boobOOoOoobObOOoobObOOoobDbuoobobOooooboOoo
goooobbooogooooboboogogo
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O0D0300000000000000D00000DO0D0O00O0 (ident
SUBSCRBOUNDS2) D 0 OO0 OOODOOOCODOOCODOOODOOO
oooooooooooooooooooboboboooboobobobobbob
good1loogoggggooooooooooooooooooo

1000000000000 0Db0000DbO0O00DbDO0O0O0D ANSICO
O0Ostruct 00 000oooooooo0ooooooooobooo
ooooooooooooooboooooboboboooboobobobobbob
oodd struct D0D0OD0ODODODOOOOOOOOOOOOO1000
ggodoooooooooooboboobooboboobbbbbDbbDboog
ooooooooooooooooooobobobobooboobobobobbob
ooooooiooooobobobobobbbbbbbbbobbobooo

O0000DO0O0O000Oooo0obDbObOO0O0OOgO (ident
SUBSCRBOUNDS1) D OO0 OOOOOOOODOODOOOOOCOCOOOO
gooooooooooobobobbobbbbbboboooooooon
oodoooooooooooooooboobobobooobobobobobbbob
goooboboboooooooboboobooooo

oooooooobobobobObOoooooooouoooooooooo
(booOooOobo0ooOoooO0oboO0oobOOobOoDbDODObOOobOoDOoDO
ocooooooOo)y ooooUoooDoobooboooboOooooo
goooobbooooooobooooooo

oodooooooooooooooobooboboboboobobobobobobbob
ggooooooooooboobbobobobooooouog ooooo
oobooooboobo xbOyOQQooboooboObooobooooo
ooo0Ooob0bOOdO (o *x + yOdoObOoo99UUoOoOOoooDOO
oooooOoOoooo)o

int al[10] [10];
int x,y,2z;
x = alx] [lyl;

gooooooooooboobbbbobobboboboboboo

int
int
int
int
int
int

[

[

awa

Qo Qe

af10];
*b;

c;

*d;
one[1];

vlalc]; // C9X variable-length array
= 1; // check ¢ is 0-9, array subscript
= 1; // check ¢ is 0-9, array subscript
=1; // no check, b is a pointer

a + c; // check ¢ is 0-10, computing address
9] g
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d=Db + c; // no check, b is a pointer

b = &alc] // check ¢ is 0-10, computing address

*(a + c) = 1; // check ¢ is 0-10, computing address

*(a - c) = 1; // check ¢ is -10 to 0, computing address
all]l = 1; // no run-time check - know access is valid
vlall] = 1; // run-time check, vla has run-time bounds
al[10] = 1; // run-time check (and compiler diagnostic)
d=a+ 10; // no run-time check, computing address

// SUBSCRBOUNDS2 message can be enabled

c = onel[5]; // no run-time check, array of one element
// SUBSCRBOUNDS1 message can be enabled

gogodoooooooooobbboobobbbbbiooogo

Trace/BPT trap (core dumped)

gojooooooooooooooooobobobooboobbobbbbb

signal (SIGTRAP, handler);

oooooooooooooooooobobooobobooooobobobbbbo
goooooooooboobobobbbbbDbbbbbbooooo

oooooooooooooobbbbbbbbbbbbbboboogooo
oooooooooboboobobobbOoo0o0oooooo0 oo oo
goooooooooobobobobobbooooooooooooooon
goooobobbooogogobbDa =b+c¢c -d0000000Oa
0000 0Opb0O000cO abOODODODODDODODDDODDOD ODOODOO
goodobcO00bObOOOOO0OO0OOOODODOOOOOOOObOOOn
U0cODODODDDDODODODODODe -d0000000OO0ODODODODDOOO
gogooooboboooog

odoooooooooooooooobobooboboboboobobobobbbbo
gooooooooob bbooboooboobob 110000000000 b0bO00
goooooooboobobobbbbooooouoooooooooboobooo
oooboooooo

a=>b+ (c -4d);

25 JUugougooooboboood

ccUOOODDOOOOODODOOOODOOUOOODDDODOOOODOOOO
gooooooooobbbbbbbbila000000o0o0oooogy
gooooobbbbbobbbbooooooooooooooooDobooDo
gooooooooobobobobobobobboboooooooooooooon
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gooooooooobobobbbbooou oooooooooobobooDoo
ooooooboooooooobbobooo

- JO0OO0OOOOOODODODODODODDODOOOODOOOOO
- JOOO0OOODOOOOOODODODOO

251 U0O0oOO0obooooobooban

oooooooooooooooooobobooobobooooobobobbbbo
o0l bbb o
goooooooDDDD .oO0OOODODODDDDDODODDODODODDDO
oo oooobobbbbbbbobooooooo0oooooooooooo
ooooobobooooogogooo

ggodoooooooooooooooooobbboboobobbobbbbb
goooooooooboooobobbobbbobbbbbboobbbbDb oo
O0UOccODOOODOOODOOOOOODOODOCOODOODO (ibe.so)O
gooooooobobobobbbobboboobbobobobooooooooooon
oodidbDecyoobobO0OO0O0oooobobbOo0oooDbDbD
ooobooogooo

Ub00ccOO0DO0O 100000000000 DO0ODOOODOODODOD
oo0o00O00o0o0obobbO0o0oo0obobb b0 becobbbooooO
-100000020000000000000000000000000

°

% cc -o all main.o more.o rest.o -lm -lexc

-lmO0000D0DDODODDOOOOOO0O000-1lexeODODODODODODDODDOOO
oooboooooo

ggodoooooooooooooioboooboboobbbbbDbDbbbobn
goooooooooooboboobobobbb oo oooooooo
ooooooooooboobobobbOooooooooooooooo oo
oooooobooooooobobbobooo

- -o000000000000000O0O0O0O0O0OD0ODUOUOOUOUOUUOODOOO
goooobobooog

- -o100000000000000000000000000O0O0O0U

- JOODDOODODDODDODDODODDDD -ifo000000O0O0OOODODODO
gobobbooooo 0oog -o30gguoobobboooobbbooon

goboooooooo 2-23



ggodooooooooooboobo ool oboDbDoo
oodooooooooooooboooooboobobooobooboobobbob
oooooooooooboboob -ifoO0b0bODODDODODDDODOODOO
gooooooooooo 100b .oODbODODODODDODDOOO

252 dO00O0OO0OOOOOO

goobobooooobobbooooboooobbUbecobbbooon
o000 oo ooo o
ooooo0oO0o0o0ob0b d00000oooooooooooobooo

000 (ggOo0OOooOoboOooOooobobodoD 10000000 oDOooDOoo
ooooooooooobDi1ioobobobbbbbbobbbbbbboboooo
gooo0o oo oooooo
goooooooooboboooboboobobobbDbDbDbDbDbDbDbDb -o00gy
goooooopoooboobobobDbDbDbDbDbbOb0b0000a.cut0DDOOO
o000 oo oo o
ooooooooooooobbobobbbboboboooo

asU000O00O000DODOO0O0ODOOOOODDOOO0OODbDO0OOn
oooooooooooboboobobobobobbbbbbbbbboboon

- JO0O0OODOOOOODODDOOO0OO0O0OO0O00O0O0OOUOOODOODOOD
goooogoo

oooooooopobobobobobobDbDbDbDb .sO00D00ooooooo
goooobbooooooobooooooon

- asUUU000O0O0OO0OOOODODDDDDD 1a0DDDODODODODOOOOO
gogooooooooooooboobobooboboobboobobbbo

ooooooooooooobobbbbbbbbbbbbboboooooo
gooooooooDoooDD 1aooooooggg

253 ODO00OOOooOOoo

Tru4UNIXOOOOOOOOOOOOOOOoOoooooooooo
libc.soO000O COOOOODOOOODOODOD libe.soOOODOODO
goooooooooooboooboobobobobbbbobbbbbbbobobono
gooooooooobobobobobobobboboooooooooooooon
gooooooobD obooboboobooboobbbbbbbDbbbooooogo
ooooobobooooogogooo
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gojoooooooooooooooooobooboboboobobbobbbbbb
- JOoOooobboboOOOoOoogo

gooooooobooobbooooogooouooooooobooon
oooooooooooooobobobbbbbbbbbobobooooo
-lstring 000000000000 O000OO0O0OOO0OO0OOOOO
string0 0 000000000DO0OO

ooooocobobooobooobooboboobobooobooo
ooooooooooooooooooobooobooobooboobobobbob
ododoooooooooob0 oooooooooooooobooo
godod -10 1ip000000000000O000O000O0O0O0OOO
cooooOooOoobo0ooooDOoooDOooboOooboOooogo(@oo
gooooobooobo)yooboboooobUooobOo @EWobooo
oo0o0oooOboOobobOoooboobobo)yooD .aebbOOooDbDO
U .soO000D0D0DDDODOOOOOOOOO0O00O0000000
goooobbooooooobobogogo

/usr/shlib
/usr/ccs/1lib
/usr/lib/cmplrs/cc
/usr/lib
/usr/local/lib
/var/shlib

odoooooooooooobooooobobobobooboobobobobbob
goodoooooooooooobooobobooboobobobbobbbb

- JOoOoO0ODODDOOOOOODODDODODODODODODDDODOOOOO

gojodoooooooooooooooobobboboobbobobbbbb
oooooobooobobooboboooboboOoOonOn /usr/jonesOOO
00000 livfft.a00 0000 O0DO0DOD0OO0O0OD0OD0OODOOOODODOO
oooooboboOo0ooooooboooo

)

% cc main.o more.o rest.o /usr/jones/libfft.a -1lm

goooooooooooboobbooboboooooug oooooo
gogoooooooooooooooooboobbboobobbobbbbbb
oodooooooooooooboooooboboboooboobobobobbob
oooooooooooooooboboobobooooobobobobobbo
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254 J0O00ooboOooboooboobboobboobo

oooooooooooooooooobobooobobooooobobobbbbo
gooooooooobobooboobbobbbbbbbbbobob o0oogooo
goooooooooobobooobooobbbbbbbbbbbbooog
gooooooooobobooobobobobbbbbbDbbbobobbDbDbb oo
oooooooooooobobooboobobobobbobbobbbbbbbobobono
oooooooooooobobooboobobobobbobbobbbbbbbobobono
O0Ocall sharedD 0000000 OCOCOCOODOODODO

cc -o main.exe.X main.o
mv main.exe.X main.exe

oooooooooooooooooobobooobobooooobobobbbbo
OoooobbOooobbbD-soname 00000 O0O0OODOODODOOO
goooooboobooogooooobbooo

1d -shared -soname libfoo.so -o libfoo.so.X foo.o -lc
mv libfoo.so.X libfoo.so

26 UOOooogod

ggodoooooooooooooooooobobboboobobobobbbbb
gooooooooooobooobooboboboboboboobobobobobbbbbon
ooodba.cut00O0O0ODODODODODODODOODODOOOOOO

°

% a.out

oooooooooooooooooobobooobobooooobobobbbbo
gooooooboboobobbbboooooooooogo

)

% ./a.out

oddoooooooooocecbhbbbbbmein0OODODODDOOOO
go0o00O00o0o0o0obobb00ooob0bobb0o0oo0oobbddOwmaindom
goooobobobooogooobobooooon

int main ( int argc, char *argv[], char *envpl]l )I[...]

argc0 0000000 0OO0OODODOOOOODODOOOOODDOOOOO
0000 argv000ooooooooOoooDDDDODDOD envpdUO
goooooooooooboobobooboobobobobobbbbbDbDbbbbobobn
OO0 (envpOODOOOODOOOODOODODOOODOOODOOODOO
OO0 0OO00OexecOOO getenvO OOOODOODOOOOOCOOCODO)

2-26 J0O0OOODOOODOO



do0o0boooooooooooooboboboooooooooooooon
O0000000arge000 argv0 0000000 O00OOOOOOOOO0O
do0oooooooboooooood

/*

* Filename: echo-args.c

* This program echoes command-line arguments.

*/
#include <stdio.h>

int main( int argc, char *argv[] )

{

int 1i;
printf ( "program: %s\n", argv[0] ); /* argv[0] is program name */
for ( i=1; i < argc; i++ )
printf ( "argument %d: %$s\n", i, argvI[il] );
return(0) ;

}

gdodooooooooooobbbbbbbbba.cat0DD0OD0ODODOO
gooogooobobooooooo

S cc echo-args.c

Oddd a.cut00O0O0DODODODODODODODOODOOOOOOOOOOOOO
goooooooooobobbbbboooooooo ooooooooo
goooooo
$ a.out Long Day\’s "Journey into Night"

program: a.out

argument 1: Long

argument 2: Day’s

argument 3: Journey into Night
D00 a.cut0O0O0O0ODODODODODDODODOODODOOOOOOOOOOOO
goooboobobbbbbbboboooooooooooooooDobooDo
goooooooooobobobobobbooooooooooooooon
oooooboboooooogooo

27 Juogugoooogbobood

oooooooooooooooooobobooobobooooobobobbbbo
goooooooboooboobobbbbbbbobboooooooooo
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- ocdump— U 00000000000 0ODODOOOO0OOOODOOOO
oooooboooooogooo

- stdump— 00000000 DODOOOOOOODOOOOOOOO
ooood

- nm— 00000000000 DOOOOOOO0OO0

- file—00000O00000000000000000000000
goodooooooooooboobooboobobobobobobbbbo

- size—0000O0D0QCOOOCO bssOOO0ODOOODOOODOOODDO

- dis—00000000O0DODODOO0OO0OO0OO0OODOODOO0O0OO000
ooo

gboboobgboobooboboooboboobo booboboooo
goboooooobbbooooobbboooobbibobi0o0dn string
O0000o0o0o0o0oDobobOboOboOb0Dstrings()UO0O0O0O0OODODOOO

271 000000000000 OOOO (odump)

odump 0D OO0OOOOODODODOOOODOOOODOODOODOOOO
ooo0o0o0o0opoboobooooObObOO0o0o0o00000 oo ooo
0 echo-args.oc0000 ocdump D OO0 ODO0OOODODODODDOODOOOO
ooooaod

°

% odump -at echo-args.o

***ARCHIVE SYMBOL TABLE***

*** ARCHIVE HEADER***
Member Name Date Uid Gid Mode Size

***SYMBOL TABLE INFORMATION***
[Index] Name Value Sclass Symtype Ref
echo-args.o:
[0] main 0x0000000000000000 0x01 0x06 Oxfffff
[1] printf 0x0000000000000000 0x06 0x06 Oxfffff
[2] fpdata 0x0000000000000000 0x06 O0x01 Oxfffff
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U000odump() U0 O00ODODOOOOO

272 0D0O0OO0O0OOOOODOOOOO (nm)

nmJ0O00000000000DOO0O00O0OOO000o0ooOobObOOooOoboboOoo
000000 0DnmO0OO0OO0OD0ODDODDODODO a.out O0O0O0O0OODOOOO
goooooooooobooobbbobbbbbbbbbobon

% nm
nm: Warning: - using a.out

Name Value Type Size

.bss
.data
.lita
.lits
.rconst

0000005368709568
0000005368709120
0000005368709296

0000004831842144

0000000000000000
0000000000000000
0000000000000000
0000000000000000
0000000000000000

MO Q@ QUw

|
|
|
| 0000005368709296
|
|

.rdata 0000005368709184 0000000000000000

NameOOOOOOOOOOOOOOValueOOODOOOODODOOODODOO
OO0D0O000OD0TypeO O O00OODOO0OOODOOOODODOSIzeOOOO
goooooo((@ooooOooOooU0ooU0ooOooboDbO -gbooOooOo
go0oOoOO0o0oooooboobD)ooobobboOoooboobob ogoooo

oooooboboooooooobbbooo

< B — External zeroed data

< D — External initialized data

e G — External small initialized data
e Q — Read-only constants

e R — External read-only data

O000Onm()0O0O00DODOOOOO

273 00000000000 (file)

fileOOOOOODODOOOOOOOOOOOOOOOODOOOOOOO
ooooooooobobo ooobobobobobobobobobobbbbbbOoogo
fileOOOODODO /Jete/magic OO0 0O O0O0OOO0O0ODODOOOOOOO
goooooooooboobobObO ooooooobobboobobbbbbbDbo
ooooooboooooogooo
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obooocOouooooooobooooooobobooobooobooo
Oooooobobbo0o0o00oooboboD filebOD0OO0OO0OO0OoOoOOO

goooooo
% file *.*
directory
L directory
a.out: COFF format alpha dynamically linked, demand paged executable
or object module not stripped - version 3.11-8
echo-args.c: c program text
echo-args.o: COFF format alpha executable or object module not

stripped - version 3.12-6
0000 file)00O00Ooooonoad

274 000O0O0OD0O0OOODOOODODOOOO (size)

size OOOOOO0DODOOOOOOOOOOOOOOOODOOOOOOO

OD000O0 textOdataO O DO bssOOOOODOOODOODO8O00O116
oobooo0o0ooooooobobooooooooobboooooooooo

U000000size 00000 a.cut 000000000000 OOO

gooooooooobobobobobobobboboooooooooooooon

ooooobobooooogoooo

% size

text data bss dec hex

8192 8192 0 16384 4000
% size echo-args.o

text data bss dec hex

176 96 0 272 110

O000Osize@)DOOOOODODDOO

275 0J000O0ODODOOOOOOOOOOO (dis)

disO00O0ODODODODODDDODDODDDODOO0O0000000o0ooooooboboobooDo
o000 bbbbDDa.cut 0D00OOOOOOOOOOO0O0O00000
disOOOOOOO0ODOODOOOOODODODOOOO

% dis a.out

___start:
0x120001080: 23defffo lda sp, -16(sp)
0x120001084: b7fe0008 stq zero, 8 (sp)
0x120001088: c0200000 br t0, 0x12000108c
0x12000108c: a21e0010 1d1 a0, 16 (sp)
0x120001090: 223e0018 lda al, 24 (sp)

2-30 JO0oO0oOooobooooao



gogooobbbdis@DD0OO0O0O0O00oon

28 DU cOUduuouobdg ANSIODbDObogoooogg
good

ANSICOOOOOlibeOODODOOODODOOOODOOODOOODOO
Oooooboboo0o0o0ooobobbboogdlibeggooonooOO
ooooobboooooooooboobobooooooobbooooog
goooooo

ANSICOOOOOODODODODODODODODOOODODODODODDlibeODOODODOO
gooooooooooboboooboobobbbbbbbbbbbbboooo
OOOANSIO X3.159-1980 0 000 boboobooooboobooboobogon

- JOO0obobDDOOO0OOO
- JOoOoOoDODDODOOODOOODODDODODDODODODODDDODOOOOO

ANSIOOODODOOOOODOANSIODODOOOOOODOOOoooooboooo
gooooooopooboboooobbobbbbbbbbbobobbbbDb oo
goooooooooobobobobbbbbbobobboooooooogoo

U000 libe00DOO0ODOOOO0OOOODOOOOOOOANSIOODODOO
ooooooooooobobobobobobbooo0ooooooooooooo
O0D00O000000D0ObOO00o0o0OooobDbOOANSIDDOOOO ANSI
U000001libe0D0DDOD libcOODODODODODODOODODDODODDOO
ooooooooboobobobbbbbobbobObOb0O ANSIOOOooogo
goooobobo0o0o0o0ooobobbbogdblivedgoonooOO

O0000obO00o0obOb0O ooobooobOooboDbOoO0oD ANSIOOO
O0DOOOANSIOOOO ANSIOODOOODOOOO0ODOO0OO0DOO libe
ooooobobooooooobobooobobobboooogooobbo

ANSIOODOOOO0Oooooooo

Tru64 UNIX O libcOOODOOOODOOOODOOOODOOOODOOOD
OoooOoANSIODDODODDODODODOOOOOOOOOO0O0o0o0o0oo0ogo
goooob libeOOOOOO0OOOODDOOOODODODOOOOOOO

gooooooooooobooboboobobbobbbbbbbbbbboobobo
obo0o0ob 20000 ()bOOO0ODUOOODUOOODOOODOOOO
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goooboobobbbbbbbobooooooooooooooDboboDoo
oooooooobobobobobobbbooooooo oooooooooo
oooooooobobobobobobbbOo0ooooooo ooooooooo
gooooobobooogooooobbooo

libeOOODOOODODODODOODOODODOODOODOOODOOOOOOOOO
0000000000000 oooooooooon
000o00oo0oooooooooooooooooooooooooon
00000000 0000000000 ooonoobd 1libe O O

tzeset () O ODO0ODODODOODO0OO0OOODOOOODOOODODODOOOO
O0o0ooo 0000000000000

# stdump -b a.out | grep tzset

18. (file 9) (4831850384) tzset Proc Text symref 23 (weakext)
39. (file 9) (4831850384) _  tzset Proc Text symref 23

U0000O0OtzsetODODODODODDDDDD _ tzsetQUOQUOoooooo o
OO0 tzsetOOOOOOOOOODOOOOOO

odoooooooooooooooooboobobooboobobobobbbbo
goooooo0o0oooobobobOOo0o0o0oooooooooooooooo
gooooobbooogoooboboooon

libcOO ANSIODOOOOOOOODOODOOOOODOODOOOODO
gboooboobibooobooboboobuooobooboooboo
Ooooo0o0o0ob0 Oo000libeOOOOODOODDODDDDODODOOOOO
gooooooooooobooboboobobobobobbbobbbbbbbobobon
obo0o0ob0oo0oobOo0ooobooobDboo0oobooboDbDOoOonO ANSIOD
gooooooooooboooobobobobbbobobobobbbbbbbobbo
goooooooobobooooo ™ "oooobobooobobboooobooo

00000000000 000 1ibe000O0O00O0O0OO0OOOOOO
e /usr/shlib/libc.so

e /usr/lib/libc.a

oooooooooonb liveoooobobobobObDbDbOODODODDODDO
ooooooooooooobbobobbbobobooooo

)

% dbx a.out
dbx version 3.11.4

Type 'help’ for help.
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2.9

O

main: 4 tzset
(dbx) stop in tzset
[2] stop in _ tzset
(dbx)

O00000 tzesetOOOODODDODOOOOOOOOOOOOOOOOO
OO0 tzesetOOODOOOOO ODOOOOOOOOOOOOODODODOOO
U0ooobobDD dex0O00000  tzsetOOOOOOODODDOO
ooobooogooo

godogbobooogod —ASM

oooooobooo  ASMOODOOOOOOoobObObOOoOoOooooo
ggooooobboooogd

oooooooooooooASMODOO0OOOO0ODOOOODOOODOOD
OO0 000oooOo0oooooooDASMODODOOOOOODO3000

ASMO0O00000000000U00O0UO0OO #pragma intrinsicO0OO
00000000 <c asm.h>000000000000DODOOO

oooooboboboooobobbboooogoooo

__int64 asm(const char *, ...); /* for integer operations, like MULQ */

float fasm(const char *, ...); /* for single precision float instructions, like MULS */
double dasm(const char *, ...); /* for double precision float instructions, like MULT */
#pragma intrinsic (asm, fasm, dasm)

const char* asml fasmO dasm O OO O00O00000O00O00O0O0O0O3
O00000o0ooOoo0o0oooooooooooo
O00oO0oO0oooooooooao

gooooooboooobobobbbbbbobooo
ocooooo(@oo)oboooooooooo
oooooooboooo

goooooboboobooogogooooobbooooooobobooogg

o0ooo00ooo0oooO0oooO0ooDUoooO(@uoboooboooboOoo
Rle0OOOOOO)O
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ASMUOUOOOO0OO0O0000000000 <c_asm.h>00 #pragma
intrinsic 000000000 ODOD0OOOOOOOODOOOOODOO
ooooooo

- JOOOOO0ODDODOOOOOOODDOO

- OJOODODODODODODODODODOOOOOOOOOOOOOOOOOO004ga
oboobobobobooooooAasMOODOODOODOoODOoDOOoOoOoOO

oooooooooboboboboboboboboooooogooga

<metalanguage_sequence> : <register alias>
| <register numbers>
| <register macros>

<register number> : "$" number
<register macro> : "%" <macro_sequence>
<macro_sequence> : number

| <register_names>

| "£" number | "F" number

| "r" number | "R" number

i
<register name> : /* argument registers: R16-R21 */

"ao" | "al" | "a2" | "a3vw | "a4n | vwasn

/* return value: RO or FO0, depending on type */
| nyQn

/* scratch registers: R1, R22-R24, R28 */
| meom | melv | ve2an | owe3n | oveaw
/* save registers: R2-R15 */
| "so" | "siv | mws2n | ws3w | wean | nwgsn | wgem | wg7w

| nggn | nggn | nggn | ngon | ng1Q" I ng11n | ng12m I ng13n

/* stack pointer: R30 */

g ngpn " " " "
| "sp" | "SP" | "$sp" | "$SP

| "RA" | "ran /* return addr: R26 */
| vV | vpv" /* procedure value: R27 */
| "AI" | rain /* arg info: R25 */
| "FP" | "fp" /* frame pointer: R29 */
| "RZ" | "rz" | "zero" /* sink/source: R31 == zero */

gojooooooooooooooooobobobooboobbobbbbb

oooooooooooooooooobobooobobooooobobobbbbo
ogoooobbooog

<string contents> :  <instruction_seg>
| <string contentss> ";" <instruction_seg>
| error
| <string contentss> error
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<instruction_seq> :  instruction_operand
| directive

OO0Oinstruction operand D 00O 0O OOOOOOOOOOOOO O
0000000000000 000doooooUooooooooooo
O00ooooodo

cobpooobooobooobOoobobOoOobobOoUObODbOoOooODbOoOoo
oo0booOO0oooooobbOoOooooobOoo0boDbDbOoooo@WoooDo
oO0)yi1idool1goooobOooooobobob@Woobbooooo
OoOooooDoOoOo)o

ASMOOOOOOOOOODODOOOOOOoO

- ASMOOOOOOODODOOOOOODOOOOOObODbDOOOoOoOooDbO
ddooooooooooooobooooooooooooooboobooo
ggooooooooooooooooobobboobbbbbboboooo
oOoooo(@UOoboOobocOooO0ooboOobDOoDOooOoboO)ybooOooOoo
ooooooooooobobobobbobobobooooooooooo oo
gobooobboooboooboobbooobooboobooooboooon

- ODOODODODODODODODOOOOOOOOOOOOO0O000000404gyg
oooooASMUOOOODODO 20000000000000000
gooobobobooooooobbobooooo

Ob0oo0o0obO0o0obo0obe0lUlDbUOODOOOUDO a0 a5 00 OO0
gooooooooooooobbobobo0voooooogwvwooo
O00000DO0O0OOO000obO(@UubobUOf0 ro)UbDOO0DODO MULQODO
gooooboboooooooobobbooo

if (asm("mulg %a0, %al, %vO0;"
"mulg %a2, %vO, %vo;"
"mulg %a3, %vO, %vo;"
"mulg %a4, %vO, %vo;"
"mulg %$a5, %v0, $%vO0;", 1, 2, 3, 4, 5, 6) != 720){
error_cnt++;
printf ("Test failed\n");

}

gojodoooooooooo oo LooLbo O
oooooboboooooobbbor200000b0b0bObOO0O0OOoooo
oobooo0oooooboobbr2000000000D0ODOOO0OOODOD
gooooogooo
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z = fasm("mulg %r2, %al %r5", x=10, y=5);

gooboooooobobr200000000000OD0DOOOODODDOO O
gooooobobooooooboboobooogooo

z = fasm("mulg %a0, %al, %al;"
"stq %al, 0(%a2);"
"ldt $f0, 0(%a2);"
"evtqgf %f0, %fO0;", x=10, y=5, &temp);

gogoooooooooobbbbbbobbbbbboboo0dddasmO
oooooooobobobobobobobbooouo oooooooooooo e
gbooooboooboooboooboooboobobooboboooboon

- JO0OD0OOOOOOODODDOOO0OO0O0O0O00O0O0OOUOOODOODOOD
gooooobooboooogoogo

- JUOO00ooobObOOO0OO0OO0OOooobobObODOO0O0o0uooobbOooo
goobooooon

asm("MB") ;
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3

gobobobobgtdggoobbot

#tpragna U0 0O 0O0O0O0O0O0OOOODODODODOOOOOOOODODODDODOOO
goooo0o0o0o0ob0oooooocboboboboooooooooooooa
goooobobboooogoooboobon

e #pragma
e #pragma
e f#pragma
e #pragma
e #pragma
e #pragma
e #pragma
e #pragma
e #pragma
e #pragma
e #pragma
e #pragma
e #pragma
e #pragma

e #pragma

assert (3.10)
environment (3.2 0)
extern model (3.3 0)
extern prefix (3.4 0)
inline (3.50)

intrinsic 0 0 0O #pragma function (3.6 O)
linkage (3.7 O)

member alignment (3.8 0)
message (3.9 0)

optimize (3.10 O)

pack (3.11 0)
pointer size (3.120)
unroll (3.13 0)

use linkage (3.14 O)
weak (3.150)

CompagCLOODODOODODODODODODODOOOOOO0OOOOOOOOOOOO
Obo0oobO0d0CompagCOUOO0ODOOODOOODOOODOOO

goooo

oooooooooooooobbbbbbbbbbbbboboooooo
OCompagCOOUODODOODODOOODOOODOOODOOODOODO
oo oooooo
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goooooooooooboobobooboobobobobobbbbbDbDbbbbobobn
oooo0o2000000ooboobooobboooog

gjoddoooo0 mO000o0o0oo0ooooooooooooogo
goooooooooobbbb o000 moooooooo
oooooooooboboobobobboooooooogog 8130 0ddo
oooooogooo

3.1 #pragma assert [J [J [

#pragma assert 000000 0O0OO0OO0OOOOOOOODOOOOOO
O0oooooOooDoOOo0oOooooooDoO0oooooobooooOog
ooooaod

#pragma assert U0 000000000 0O0O0OO0O0OOOO0O0OODOOO
O00000000 O0O0OO4#pragma assert U0 00O0O0O0OOOOOO0O
O00000ooDDoDoooOoOoOoOODODODODODODODOOOOOODODODODOOOO

#pragma assert OO0 000000 OODOOOO
#pragma assert func attrs(identifier-list) function-assertions
#pragma assert global status variable(variable-list)

#pragma assert non zero(constant-expression) "string-literal"

3.1.1 #pragma assert func_attrs

U0D00OD #pragma assert OO0 0O0O0O0OO0OOODODOODOOOOO
ooooooooooo

ooooobobbooooooobbooooooo

#pragma assert func attrs(identifier-list) function-assertions

identifier-1ist

0000000000 00000004 function-assertions 000
00000000000 o0o0oo0ooo0oooooooooooooooao
O0o00o0o0oooooobooooa

function-assertions

ooooooooooooobobobobobooobobobbbOoooogo
oooooooobobobbboooooooooiloooooooon
gooooooooooooobobobbbobooooo
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noreturn

gooooooooobobooobobobobbbbbbbbboboboo
gooooobooooooooo

nocalls back

ooooboboo0ooooboooooooobooboooooo
goooobbooooogooooooogooooboooboogooon
goon

nostate

000o000ooO0o0oooooooooooooooooooo
0000000 0d0oooooooooooooooooOo oo
0000 noeffectsd nostate DD 00000 OOO0OOOOOODO
ddddddOoopoooOoOoOoObObOOO0O000000oOoOoOoon

noeffects

gooooooopoobobooobobobobobbbbbbbbboo
ggododoooooooooooob oo oooo
goooobobboooooooooooooooooboobooooon

goooobobooooooobboooo

file scope vars(option)

o000o0obO0O0o0obOOooooO((@booobboobobooo)o
goboobbooobooobooboboobbooobooonobg

Uo0000 option0 000000000 O0DOOOODOODOO
none

000000 volatileOODOOOD #pragma assert
global status variable 00O DOODODDODODODODOOO
cooooboobooboooooobooobooooooooo

noreads

000000 volatile DO OO OO #pragma assert
global status variable0ODOODODODODODODOODOOO
ooooooooooooooooOoOoODODOO
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nowrites

000000 volatileOODOOOD #pragma assert
global status variable 00O DO0ODODDODODODOOOO
cooooobooboooboooboooooobogoon

format (style, format-index, first-to-check-index)

gobobbooooooobbi0oo0oobobb0o00u0on printf
000 scanf O00D0OODODOOOODODODODODODOOOOOOOO
gooooo

ooo0o0oooopooboboooooobobobobobDbDbbbobooo
dddddooooooobooobooobobooooooboobobbo
0dddddo0o0o0oooooOoODoDDOOoDDODDOD O0o0o0oOooOoooo
00000 printf0 fprintfl sprintfl snprintfl scanfl
fscanfsscanf 0000 0intrinsic0 0000000000
(0O00)yooDoOoooOOoOOoOooOoOOoOooODoOOoOooooooooo
00000000 D0oDDoDoDDoODoODOO intrinsic000000O0O0O
dddddoooOoOooooooDoOoOoOoOoOoOoOoOoODOODODOO
style

ooooooooboobobobbbobob0O0000printf O
scanf U0 O00ODOODOOOOOO

format-index

00000000000000000000000 (10
0000)o

first-to-check-index

oooooooooooboboobobobobobboooboboboo
oooooopooo

0000000000000 (verint£00)00300000
ocoooOooOobDooooboooOooooooooboobOono
ooooOooOooboooooooobooobOobOOoDOoboOoooon
OOO000O00000000000 your printf 00000
OCOO0O00000printf 000000000 OO0O0OOODO
your format DO ODOOOODOOOODOOO
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extern int
your_printf (void *your_ object, const char *your_ format, ...);
#pragma assert func_attrs(your_printf) format (printf, 2, 3)

000000000 (your_format) 0000 your printf [ 2
0000000000000 00oo0Oo 30000oooooon
O00000d0oOoooo0ooO0oooooOooo20 3000

0000 #pragma assert OO 0O0O00O0O0OOO0OO0OOODOOOOO
ooooo

identifier-1ist 0000000 #pragma assert 10 O00O0OOO0OO0O
ooooobobooooooooboooboooo

O #pragma assert func attrsO00O0O0O0O0O0O0O0OOOODODOOOO
0000oo0o0DOoOoD0oO0O0oooobOooDo0oOoOoooooooooon
ooooooo

#pragma assert func_attrs(a) nocalls back
#pragma assert func attrs(a) file scope vars (noreads)

googoooobooboo

#pragma assert func_attrs(a) file scope_vars (noreads)
#pragma assert func attrs(a) file scope vars (nowrites)

3.1.2 #pragma assert global_status_variable

00000 #pragma assert 00000000 0OOOOOOODOOOOO

0000000000000 0b0 00o0b00o00oOnOOd#pragma assert
func_attrs file scope vars OO OOODODODDDODDODODODOOOO

ooooooooooog

ooooobobooooooooooooo

#pragma assert global status variable(variable-list)
variable-list 0O OOOO0OOOO

00000 #pragma assert 00000000 0OOOOOOODOOOOO
ooooo

variable-list OO0 0O OO #pragma assert 0O O0OOOOOOOO
Oo0o0ooooboooooOooooooon
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3.1.3 #pragma assert non_zero

00000 #pragma assert DO 000000 O0OOOOOO

#pragma assert non zero(constant-expression) "string-literal"

000000000000 000000 constant-expression OO
0000 0000000000000 000000D0o0oo0oDoooo0n
000000000000 000000DOD0O00000oooooOOod
oooDooooooooo

#pragma assert non_zero(sizeof (a) == 12) "a is the wrong size"

OO0D0O00O0OOsizeof(a) 0 1200000000000 0000O0O0O0OODOO
goooooo

cc: Warning: a.c, line 4: The assertion "sizeof (a)==12" was
not true, a is the wrong size. (assertfail)

assert 000000 func attrs OO0 global status variable OO
U00000#pragma assert non zero OO OO0O0O0O000O0O0OOU
oobooooboobooooOooooobo0ob0o0DbO00bO#pragmadn
O0obooooooooboobooooOooboobooooooobooDbOonDOooo
O0000000000D00D0O#pragma 000000000 OCOOOOO
ooooooooooooooooboooboooboo

constant-expression 1 0000 #pragma assert OO OOOOMO
ooooobobooooooobooooogooo

#pragma assert 100000 0O0O0OOOOOOOOOOOO0OO #pragma
assert mO000000D000OO0DOO0OOODOOODOOOODDOOODDOO
O0struct 00000000000 DODODODOOOOOODODDOOOO
000000000 0ODOD0OO00d

#include <stddef.h>
typedef struct {
int a;
int b;
} s
#pragma assert non_ zero(sizeof (s) == 8) "sizeof assert failed"
#pragma assert _m non_zero(offsetof(s,b) == 4) "offsetof assert failed"

offsetof UOUODOOODO20000000 assert mO OO0 offsetof
oboooooooooooooooboooboooo
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3.2 #pragma environment [0 0O [

#pragma environment D 000000000 0O0OO0OOOOOODOOOO
O00000o0o0oDoDoDoDoDoOooOoOoOOOOODODODODODOODOOOOOOO
oo0ooooooooooooon

#pragma extern model
#pragma extern prefix
#pragma member alignment
#pragma message

#pragma pack

#pragma pointer size

ggodoooooooooooooooooobbbooboobbobobbbbb
gooooooooobobobobobobobobooooooooooooooon
ooobooogooo

#pragma environment D0 0O 00O0OOOO0OOOOODOOOOOOO
ooo0o0o0oopboooooooobobOobooooooooouooooon
ooo0o0o0oopboooooooobobOobooooooooouooooon
oo0ooooooooooooo

ooooobobbooooooobooo

#pragma environment [ com-
mand line | header defaults | restore | save ]

command_line

goodooooooooooooboobobobobobobbbboooggg
oooooboboooooobboboooooooboooooo
ooooobobooooooooboboboooooooooooog
gobooooo

header defaults

oo0o0o0oooooooooooooooooooooooooodg
000000000000 00DO0D000DOO0OD00DO00DOO0DO0
000000000000 00DO0D000DOO0OD00DO00DOO0DO0
0000000000000 000D000 #pragma nostandard [
oooooo
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restore

oooooooooooooobooboboobobooboobbobobobb

save

goodooooooooooobooboobooboboboobobbbbbbo

00000000 0O000000O #pragma environment OO0 0O0OONO
oo0o0o0o0o0o0ooooooooooooooboobobODbDbDbDbbbOboono
ooo0o0o0ooboboooobooObOO0o0o0o0ooooooogo

goobooboboobobooobooboboobobooboooboobobon
gbooooboooboooboboobooobooboboooboooboon
goooooooooobooobobobobobboooooooooobooboon

#ifdef __pragma_environment
#pragma _ _environment save
#pragma __environment header defaults[2 |

#pragma member alignment restore
#pragma member alignment save[:]
#endif

/*contents of header file*/
#ifdef __pragma environment

#pragma _ _environment restore
#endif

gooooobbooogooooboobon

goooooooooooooobobooooboboobooboboon
gooooobobboooogoooboon

#pragma __ environment save UU OO OO0 DDODODO #pragma
member alignment 00000000 0ODO0O0O0O00O0OODODOOO
ddddooooooooooooODbObObObObODbObObOOOoOoO0o0oo
ooooad

ooooooOoooooooooooobooo0oooDO0Odd #pragma
__environment restore U0 DD DO0O0OOOO00O00000OO0O

ggodooooooooooooooobooobbboboobobobobobbbbb
oooooooooooboboooboobobbbbbbbbbobobobono
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3.3 #pragma extern_model O O [

#pragma extern model DO U000 0O0ODDODOO0OODODODOOOOO

O00000o0o0ooDoDoDoDoOooOoOoOOOOODOODODOODODOOOOOOO
000000 (extern) D0 0O0D0DODODOOOOOODOODODODODODOOOOO
oooooboboooooogooooon

relaxed refdef

ooooobobooooobbobobooooooobo ooogoooo
goooooboboooooooooooooboboboooo o
ooooobbi0oooooboobobobooooboboboooooooo
oooili00o0oooobbobooooouob oboboboooooooo
UNIXOODOO COODOOOooOOooOoODCompagCUODOODODO
gooooboboboooogoo

strict refdef

gooooobobooooobbbboooooob oooogoo
oooooooooooboobobobobobobobobbbDbi1oboboboon
Oo0D0O000o0oooobobDOANSICODDOOOoooooD
gooooooboooo

od

HPOpenVMS O OO OOOOOO CompagCOOOOOOO
00 common_block 00O globalvalue OO OO0 200
00000000000 D0O000000O True4UNIXDOODO
O0ooo0oooooo

extern model DO OOOODODODODOOOOOOOOOOOOOOOOOO
U extern model 000 00000000000 DOOOO0O0ODODOODODO
goooooooooobobobbbbbDbbbbbboooo

ooooobobbooooooobbooooooo

#pragma extern model strict refdef "progsec3"
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gobbooooboboobooogoooboooobooboboooboo
strict refdef 00000000000 0OOO0OOOOODODODODOOO
ooooo

int x = 0;
extern int y;

ooo0oooboooobooooboobono ANSICODOOoonooooog
goooooo0ooooobobobobOOo0o0oooooooooooooooo
O0o0o0oo0o0o0ooobobobbb0O0ob00000o00000gnd extern
gooooooobooboobobbobboooogouooooo oooogo
U000000DD0D externUO0O0O00O00000000ODODDODOO
oo ooooboboxbOboooooooboboboboooybooog
ooooooooo

oooooooooooooooobobbbbbbbbbboboboooooo
O0000 #pragma extern model O OO0O0O0OOOOOOOOODO
O0o00oo0ooOoOoD0oOO00ooooobOooDo0o0oOobOoDoO 3340 00
0 3350 0000000000

O0O0000D #pragma extern model DO OOOOODODOOOOOO
ooooooo

331 00

#pragma extern model DO DOODODOODODODODODODODOO

#pragma extern model model spec [attrl,attr]...]

model spec

goooooooo

relaxed refdef
strict refdef "name"

"name" 00000000 O0COOCOOCOOODOOQO (psect) O
ooooo

[attr[,attr]...]

psect 00000 (@CDOOO)Y ODODOOO0OODbDOOODOOODO1O
gobooooon
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shr|noshr

psect 100000000 OODO (shr)DODDOOOODO
(moshr) OO OOOODODO ODODOO noshr 000

wrt |nowrt

psect 0000000000000 00(wrt)ODODODDODODODOOO
mowrt) 0ODODOOD0 O00OODOOOpsectD0O0D0OO0O
0000000000000 const0000O (DO0O readonly
OO0O0)ODODODO0O0Opsectd nowrt 000 00OOOO DODODOO
0o00d000wrtOO0OQOoooono

ovr|]con

O0000psectDOD0OOO0O00O (con)OO0OODOODOODOODO
O000O0O0D0000 (ovr)D OO O0ODQO strict refdef 00O
conl] relaxed refdef UU over 00O 0O OO0

4loctalslel7lslol1iol11]12]13]14]15]16]|page

goooooooooooobobbbbbboo bboooog
octal0D ODDDOCOOOOOpsectD20000000
goooooboooo

strict refdefextern_model DO 000000 psect00000DO0O
OO0oOooooo

noreorder

ob0oo0oboooboobobooobooobooboboooboo
oo oo oooooooo

0000000000 000b00e6KBR**16)DODODOOOODDODODO
noreorder U0 000000000 ODDOOOOODOOOOOOOO
gooobo

#pragma extern model save

#pragma extern model strict refdef "progsecA" 16,noreorder

int varl = 5;

int var2 = 6;
#pragma extern model restore

gboooooboooboooobo 811



ooo0ooOo@obooboooOo)ybooooOoboOooOoooDoooOooOoo
oooboooooo

#pragma extern model save
#pragma extern model strict refdef "progsecB" 3,noreorder,nowrt

const long c vl = 1;
const long c v2 = 2;
const long c_v3 = 2;
const long c_v4 = 2;

#pragma extern model restore

relaxed refdef 0O 0O0O00psect 000000000000 O000O00O0
oboooooo ooooooooooooooogn

#pragma extern model relaxed refdef 5

int a;

int b=6;

#pragma extern model strict_ refdef 5

int c¢;

OO0 a0000O0O00CODO0OO octa0OO 24000 16000)000
00000000 DOOD0OOpO0OCODODOODODO 3000 2**5)00
Ub00000000 cO00D0000DOstrict refdef000000O0OO
O0D00O0 32000 2*5)0000D0bDOOOOO

gd

OO00Opsect0 00 0000O0O0ODODOOOOOODODOOOODOO
googobooboboooobobbooooooobobobog
ooboboo0oooooooooobbobooooooobobo coo
ooogoooboooo

3.3.2 #pragma extern_model relaxed_refdef

coobOoboobOooooooobDoooooboOobDOouNIXOOoooo
0000 relaxed refdef JO00ODODOOO0O

#pragma extern model relaxed refdef 00O OOOOOODOO
ooogo
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#pragma extern model relaxed refdef [attr[,attr]...]

3.3.3 #pragma extern_model strict_refdef

OoooooooooobobobobobboboboboDbODbDO strict_refdef 00O
oooooobobobobobobobobobObODbODbDbO ANSICOUOOOoooooono
gooooogooo

#pragma extern model strict refdef DO OOOODOOOOOO
oo0oog

#pragma extern model strict refdef "name" [attr[,attr]...]

O0000000 name 0000 0OO0O0OO0ODDOODO psectd 0000
oooo

3.3.4 #pragma extern_model save

ggodoooooooooooooooooobobboboobobobobbbbb
U0 000b0b000Oshr/noshr 00000000000 psect0 00000
oooooboboooooooobbbooo

gooooobbooogooooboobon

#pragma extern model save

#pragma extern model OO OODODODODODODODODODODODODOOODODOO
goooooooooooobobobbbobbobooooo

3.3.5 #pragma extern_model restore

goodooooooooooobbobooboobobobbbbbooooooog g
gooooooooobobooobobbobbbbbbDbbbobobbb oo
O0O0Oshr/noshr DO OO0O0O0OODODODO psectd0000O0O0O0O0OOOO
oooooboboooooogooo

gooooobboooogoooboobon

#pragma extern model restore

ggodoooooooooooooooooobobboboobobobobbbbb
ogoooobbooog
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3.4 #pragma extern_prefix 0 0O O

#pragma extern prefix0000000O0O0O0O0OOODOOOOOOOO
ooooOoooooooooooooooooooooogo o

O00000D000 #pragma extern prefix0000000COODOOO
gooooooooobobobobobobobboboooooooooooooon
gogoooobboood

oooooooooooooooooobobobooooobbbbbboooo
ogoooooooboobobobobobbbbbbbbbboooo

goooooobooobooboooboo
#pragma extern prefix "string" [(id,...)]
#pragma extern prefix save

#pragma extern prefix restore

0000000 string00000000000O0O0OO0OOODODOOO
ooooo

ocoooooood [(4e.)]000obo0ob0obOooOoooocoboooooo
oooboooooo

save 00 restore 00 0O0D0DODOOOOOOOOOOOOOOOOO0O
gobooobooobooboboobooobooboboooboooboon

goooobobooooooooobbooooooobbooooog
gooooogoo

gooooobboooogooooboobon

#pragma extern prefix save

#pragma extern prefix " prefix-to-prepend-to-external-names "
...some declarations and definitions ...

#pragma extern prefix restore

extern prefixJU000000#includeJ00000O0O0O0O0O0OO0OO
O00000000000Oextern prefix0000000000 extern
obooobooobooobooobooobooooboan

#pragma extern prefix save

#pragma extern prefix ""

#include ...
#pragma extern prefix restore
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ggodoooooooooooooooooobobboboobobobobbbbb
ooooobobobooooooboooogogooo

ggd

#pragma extern prefix00000000O0O0O0OODODODOO
oo0ooooooooooooo

0 :id000000000000000 iqOo0oOooooono
goooooooobbob ooooooooooooooo
ooogd id0ooggoooboboooo

oooooboboooooooobbbobooogogon id
ooooobobboo0o0oooboboooooooobooboobooo
goooooooooboobobobOb ooooooooooo
goooobobbooogoooboooooooobboo
oooooooon

idO0000O0O0O0O0ODODODOO00000000 idgogd

oooooooooobobooobobbobbbbbbobobooo
ooboboo0oooooobobbboo200000000bD0O

gooooobboooogg ia000000goooon

oooooooon

savelrestore 00000 id00000O00O0OOOOOOO
oooooooon

oooooobooobob iq0oobooobboz200000
ooooooobOo (rwmOO0O0O0OOOO0ODOOOOOODOOO
goooobobbooo0oooboboooooooobooobooo
oo oooobobbbbbbbbbbOoooooooo
gogoooobboooog

3.5 #pragma inline 0 O O

oooooooooooooobbbbbbbbbbbbbboboogooo
oooooooooboboobobobbOo0o0ooooooooo oooooo
goooobobooboooogooooobboooooooboboooog

goooooooooobobobobobbooooooooooooooon
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gooooooobD ooboobooboboobobbbbbbDbbbooooogo
oooooobboooog

- JOOO0OO0OD1D0ODODO0O0O0OO

- JO0O0OODDODOOOOODODODODODODODODODODODODODOOOO

- JOOO0OOOOODDOOOOOOOOO

- OJOODODODODODOOOOOOODOOOOOODOOOObODOOOOOOD
gooooboboooogogooon

Odo0o0booboooooooooooboobooooooooooon
#ipragma inline (id, ...)
#pragma noinline (id, ...)

gooodobid00oog Iibodd

= #pragma inlineJ0000000O0O0OO0O0O0O0O0OOOOOODOOO
ooooooooooooooboobobooboooboobobobobobb

= #pragma noinline 000000000 DOOOOODODOOOOOODOO
goooobbooooooobooboogogo

e JOO0OO #pragma inline 000 00O 0O #pragma noinline 000
ooodoooooooboboooboooooobbbbboboooooboDbo

oooooooooooooobbbbbbbbbbbbbboooooo
0000000000000 00D000 (-ifoO0bOb0DbDODDObO
gopoo0ooOooOo0ooO0odOooOoodoooocoooo)yY oboogoo
ooooobobbooooooobboboooooo

ccUDOODOODODOODO -030-040 -inline sizel -inline speedl
0000 -inline 211 J00OOO0ODOODOOODOOODOODOOO
#pragma inline 0O 00 #pragma noinline 000 0O0OOOOOOOO
0000o0o0o0o0oDoDoOoOoOoOOODOO0O0000000000o0ooo ogao
ooo0o0o0oopopooooooobbbODbDbbbbObOOoooo

- QOO
- JOO0oobDDOOO0OOO
- JUOOO0O0DODODOOOO
- boooooobobobooooogo
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— structUO0O00O0O000 struct OO0 O0O0O0O0OOOO
oooooooao

- 000000000000 D0O00 varargsOOOO stdargO O
oooooooooooo

goooooooooboboboobobbobbbbbbbbbboon
dodoooooooooobooboobooboobooo

oooodo -ceocCcooooobobobobobbobobobobobbbbbo
goooooo

#pragma inline 00 0000000000000 O0O0O0O0O0O0O0O0O0O
gogoooobobooog

3.6 #pragma intrinsic 00 O O #pragma function O O [

intrinsicO000000O00OOOOO0ODOOO IntrinsicsO000000O0O
ooooobboooooooooboobooboocooooooobooboooo
goooooo

O3-10 Intrinsics00000O0DOO0OODOOOOO0O

0O 3-1: Intrinsics O O

abs fabs labs
printf fprintf sprintf
strcpy strlen memcpy
memmove memset alloca
bcopy bzero

OO0 Intrinsics000000O0O0O0ODODOOOOOOCODOOODOOO
U000o0o0o0oDoDDDbDD0OD funec name 1ist 000000000000
ooooobobbooooooobooo

#pragma intrinsic (func name list)
#pragma function (func name list)

#pragma function ()

#pragma intrinsic 00000000 Intrinsics0 0000000000
000000 #pragma intrinsic 000000000 0OOOOOO0OO
O000000oDDooDoOoOoOoOoOoOOOoo0Ooo0o0o0o0o0o0oooooon
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goooooooboboboboboboboboboobbobobobooooooooooon
goooooo

#pragma functionO0OOOOOOO Intrinsics0000D000OOCDOOO0O
U000 00 func name list 0000000000000 O0OODODDOO
OO0 Intrinsics0 0 000000DOOOOOOOO

O0O0000DOO0b0O0b00OO (puit-inDOODQOOODODODOODOOODO
OO0 00000000 D0O0DOD00OO0O IntrinsicsO0000O0OO0DOODOODO
goooooboboboooboboobbbbbbbbboogooo

oo oo

abs _ _builtin abs
labs _ _builtin labs
fabs _ _builtin fabs
alloca _ _builtin alloca
strcpy _ _builtin strcpy

Intrinsics 10 0000000000000 O00O0O0O0OO0ODOODAO
oo obooooboooobooobooob 3-1o0obooooo
#pragma intrinsic 00000000000 ODODODODODODODOOOOOO
ooooooooobDbDDboOoDb INTRINSICSUUOUOOOOO0OO0OO0OOOO
U0 alloca000O0OO0Dalloca.hODODDODDDDDODDDODODOO

O000O0OabsO IntrinsicsO0000O0O0OO0OODOOO0ODO stdlib.h
O000000Db000-p INTRINSICSOODOOOODOOODODOOO
stdlib.hJ0000000000O0 INTRINSICS [ #defineU 00O
gogoooobboooog

oobobooooobobboooobob 1000-p0000o0ob0bDbOO0OOon
0odoboodddUdfebsO0O000ooooOOO0oOoooODODOOO
googooobooboogogooo

o°

cc -Dfabs=__builtin fabs prog.c
% cc -Dabs=__builtin abs prog.c

OO00O0OO0D0O0 Intrinsics00000D00OO0OO0OOCOCODOOODOOO
gooooooooobbooooogooobon

- JOoOooobooboOOooooooo

abs
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fabs
labs
alloca

goooobobooooooooboooo

- JOOD0D0OOOOprintf 000 fprintf 00000O0O0OOOOOO0O
0000000000 00000putsl putel fputsl fputc OO
0o0o0oooOoOoOoOoOooooooo

- ODOODODODDDDODOOOsprintf 0000strecpy 0 0000ODODOO
oooooboooooogooo

- strepy0000O0O0O0ODODODO @@OOOOO)ODODDOOOOO
goooooboboooogogo

3.7 #pragma linkage 0 O O

#pragma linkage DO 0O 0O0O0O0O0OD0ODODODODODODODODDOOOOOOOO
o000 oo ooo o
gooo0o oo oooooo
oooo0o0ooo0oooOO0o@WoOooo0o0oDU0oOoobDUOoboDOooDbDOo

o0ooo000)oooopoOoooOooboOdooooboOoooDOooDOooo

O000000 #pragma use linkage DO OO0OO0OOO0O0OO0DOOOO

O0O00000O00oDbO0o0D (3.140000)0

#pragma linkage 00 0O00(00O0 COOOODOOOOD)0O0O0OO0O
0000000000000 000000000O00000000NoononO
000000000000000000000000000000000

000000000000000

#pragma linkage 0000000000000 O00O

#pragma linkage linkage-name = (characteristics)

linkage-name

ooooooboooobooobooboboo coooobooooog
gooooooboooooooggggooooooooooooon
goobooooooboboooob0booooobbooooboboo

gbobooooobooooooobo 319



characteristics

gooboooooobobboooobooooooboboooobobboo
goooooooooooooboboboobobobobbbbDbDbDbbDbD

register-list 00 000000DO00O00ONO register-listUO

rn 000 0000000000000 DO0O0OOOOODODODOO

00 register-1ist 00 000000O0O0OOOOOOOOOOOO0O
0000 register-1ist 00 0000O0O0OOOOOOOOOOOO0O
ooooo0o o000 ooooo
o000 ooogooobooooogooooo

parameters (r0, (£0,£1))

gob0200000000b0O00O0bDOo0oobO OobobOoOoboDbOoOoon
00 rodd0d0d0d0do0o0 2000000000 20000000
ooooooo0ooopooboboboboboDb fo0 f20000000

U0 characteristics 00 0O0O000OO0DOO0OOCDOOOODOOOO
gooooobobbooooooobo bbobooogoooobooo
goboooooo

e parameters (register-1list)

parameters 00 0000000000000 0O0O0O00O0O0O0O
oooo

register-1ist J0O00O0O0O0O0O0OOOOODODODODO 10000
googooooboo

gobbooooobobboooooboboooobobbooooboo
gobboooooboboooobobbooobbooooobooo
oooobobooboboboboboboboboooooooooooogogg
gooooboboooo0oooobooooooob ooogo
goooooboboooogoo

parameters 0 0000000000000 0Oro0Od r25000
O000o0o0o0oDfo00O f300000000O0O0OOODDODOO

gobobOoooooboboooobb 1ooobobooooobooo
ooooboboobobobobobobObObOoooooooooooogg
goooooooooooooboboboobooboboobog

® result (register-1list)
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goooooooooooooobboboobbobbbbboooo
O0ooobobObO0o0o00o0obbob0D0O0d result oo
oooooooooo

00000000 (@UOOO0ObCO0ODOOO0ODbOOvveigOOODO
U000000DDD0DD result 000000000000

register 0000000000000 0xo 00 r250000
ooo0o0oO0o0folD f3o0000000000O0OOOODOO

preserved (register-1list)
nopreserve (register-1ist)
notused (register-1list)
notneeded ((1p))

000000000000 00DO0D000000DOO0O0O0DOO0n
000000000000 000O00DO0ODO00DO00O00D0O0
O00000O0000o0oo0oooooooooooooooDog d
00000000000 preservedd nopreservel notusedl
000 notneeded 000000000 DOODO

- preserved 0000000000000 000O0OO0O0O
goooo

— nopreserve O O0O0O0OODOOOOODOODOODOOOOO
Oo0oooooooooooon

- notusedJ0OOOO0OO0OODODOOOOODODOODOOOOO
goooooo

— notneeded 0000000000000 O0OO0OOOOOO
goooooooooDobDbooboDbbD1p0Ob0Ob0b0DbDDOOOO
oooooooobobobobobobobbbbbbbboboooo
OO0 (x27)U00D0OO0OO0OOOOODDOOOOOOO DO
goooooobobooobobobobbbbbbbbboooo
000000 staticOOODOOOODODODODODODODODO O
ooooooooboobobobobobbbbbbbboboooo
oooooooon

preservedl nopreservell notused 0 OO0 O0OO0OOOOO0O
O000Oro00O r300000000000O00¢€0o0OO £3000
OooOoooOobooooogag
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#pragma linkage DO DO 0O0O0O0O0ODODODODODODODDODDOOOOOOOO
ooooooooooooboooboobobobobbbbobbbbbbbobobono
gooo oo oooooo
gooooobbooogoooobon

0000000000 £30 £40 20000000 simple-register-1ist
000000 ro00D0OO0(@DOOO fo0 £1000)0 2000000
O register-list 0000000

nopreserve (£3, £4)
parameters (r0, (£0,£f1))

ooooooooooooooboobobobobobooboobobobobobb

#pragma linkage my link=(nopreserve(£f3,£f4),
parameters (r0, (£0,£1)),
notneeded (1lp))

register-list 00000000000 0O00O00O0OO struct 0O gd
00000000000 U0 structU00O0O0OD0OD0OD0OD0ODODDODDODODODOO
O00000DbO0O000D0D0sample linkaged 2000000000
00000000000 b0oob0oobo ro0ri0O0O0O r200000
002000000000 2000000000

struct sample struct t {
int A, B;
short C;
} sample struct;

#pragma linkage sample linkage = (parameters ((x0, rl, r2), £f1))
void sub (struct sample struct t pl, double p2) { }

main ()
{

double d;

sub (sample struct, d);

}

3.8 #pragma member_alignment 00 O [

Ogo00obooobOoobooooboooobooooobooooDo
00000 obO0oobooooobooobogoooboooDbO
#pragma [nolmember alignment DO O0O0O0O0OO0O0DOOOOOOO
ooono

ogoooobobbooooooobooo
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#pragma member alignment [save | restore]

#pragma nomember alignment [base alignment]

save | restore

O0oooo0oooOoobooooO0ooDbDooDbOooDbOOooO0oO0oDOn
obooobOoooooooobOooooOooooboboonooon
gooooobD 0000000 member_alignment O 0O 00O
nomember alignment U0 0000000000000 0OODODODODO
U00000000 member_alignment JOOO0O0OO0O0O0O0OO
OooooooooboobOoobDooo

base_alignment

base_alignment 0 OO0 DO OO0OOOOOOCOOOCOOOOOODOO
O00000000 base_alignmentD 0O O0O0OOO0O0OOOOO0ODO
Oopooooood

= byte (1 byte)

= word (2 bytes)

* longword (4 bytes)

= guadword (8 bytes)

= octaword (16 bytes)

ooo0oo0DbObO00ooobooboobboooooboo

U O #pragma member alignment U0 O 00O OQO

#pragma member alignment DO OO0O0OODODODOOOOOODODODODOO
oooo0o0o0o0o0ooooooooooboooboobobbODbDbDbDbDbObbOboboo
O0000int000000D0ODODOOODODODODDDODOODOshortDODOO
oo0ooooooooooooo

#pragma nomember alignment OO O000ODOOOOO0O00DOOO
oooooobooooog

pragma pack U0 000000 0O0OOO0OOODOOOOOOOOOOO
goooobobooooooooooboobooooooobobooboooog
#pragma pack OO0 O0O0OO0OO0O 311 00000000000
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#pragma member alignmentl[] #pragma nomember alignment U 0O U
#pragma pack D00 000000 0OOO0OOOOOOOOOODOOO
ooono

3.9 #pragma message [ [ [

#pragma message U0 0000000 DO0O0O0DO0O0O0OO0DOOOCODOOOO
goooooooooobobobobboooooooooooooooboDbooDo
gooooooooooooobobobobbbbobooooo

#pragma message U0 OO OOOOOOODOODOOO
#pragma message optionl (message-1list)
#pragma message option2

#pragma message ("string")

3.9.1 #pragma message optionl

00000 #pragma message 1000 00O0OOOOODOOO0OO

#pragma message optionl (message-1list)

option100O0ODOOOODODODODOOOOOOOOOOOOOOOOOOO

0o
enable

goooooooooooooooboooooobobooooooo
disable

O00000doO0o0oU0oo0o0ooooDoooooooooo o
00000o0oOoDoooOoOoOO0OO000 WarningO OO Information 0 O
0000000000000 00000 Error000 FatalOOOOO
000000000 00000o0oo0ooO0oooooooooo

emit once

odoooooooooooooooboi1bobobobobobboboboo oo
gobobooooooboboooobbooooobobbuoooobboo
goooooooobobobobbob ooouooouoooooooooo
oooooooooobobooobobbobbbbbbbbboboooog
ooboboooooobbooooboboooobobbooooboboo
gooooboooboooooooggggooooooooooooon
Ub0000DO0Oemit alwaysOOOOOOO0OOO0OOOO
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ErrorsO Fatals 0O O 0OO0OOOCOOOOOOOOOO OOOOOODO
0000 emit onceJO00OOO0OOO0OOOOOOOO

emit always
gogooooooooobooboobobboboobobobooboog
error

O0O000000000000 Errord000OCOO ErrOrdon
Fatal 0000000 OODOODOOOOOODODOOOOOOCOO
(000000000000 Errord0 FatalOOOOOO ErrorO00O
0000000000 OErrord0000COO0OODOODOO Warning
O Informational 00000000000 OODOO0OO0OO)

fatal
00000000000 000 FatalOOOOOOO

informational

O0000000000000 Informational D000 00O Fatal
O00 Error0000000O00O00ODOOOOOOOOODODOOOO
ooooooog

warning
message-1ist 000000000 DODODODO WarningOOOOOOO
Fatal OO 0O Error 000000000 OO0DOOOCDOODODOOODO
gooooooboon

message-1list 00000000 0OOOOOOOOOOOO

ud

oooooooooooooobooboboboboobobobobbbbo
0000000 DbDDbODbOO0O000checkODDODDODODODODOOOO
goooooooooboooobbbobbbbbbobboo

- JOOOOODOOID(DOOODUOODODOOODO)YO ODDOODO IDO
U00ddU00ceccOOOOO -verboseODDODODODDODODDDDDOOO
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- JO0OOO0ODOODODODOOO (EODUODODOOOCOOOO)YD OO

Ooooooooboooooooobooo
all

goooobooboobogonboo
alignment

ooooooooooobooboboboboobobobbbbboooo
ooboooooo

c_to cxx

cC++0000000000O0boboOobOOoOoOobbbobOOoOoOg
ochboboooooobbbobooono

check

goobooooobobboooobobboooobobboooboo
goooobobbooooooobobooooooooboooooo
Uoif000000000000000000 checkOOOODO
levels 000000000000 0O0O0OO0OOO

nonansi
ANSIOOO0OO0O0O0O00o0oooooooooan

defunct

ooooooooooooooboboboboobobo bbbboboooog
oobchboOoooooobboooooboobobboOooon
gooooobobooogo

obsolescent

ANSICODOOOODOOOO0OOOOoOoobooobooobooo
gobobOoooooboboooobobbooobbbooooobooo

overflow

goboboooooboboboooooboboooobobboooboo
goooooboboooooooooboo

performance

googooboboooooooobobobbboooogo
oooo
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portable

gobobooooobbbooooboboooobobboooboo
gobboooooooboboooobobbooobboooooboobo

preprocessor

oooooooooooboooboboboobobobobbbboooo
gooooo

questcode

oooobobooDoooobobbDb0o00ogdn checkO OO
goooooooooobooobbbbbDbbbbbobooooo
goooooooobobooboobbbbbbbbbobobooooo
ooogooooooo

returnchecks
gooooobobobooogoobbbooo

uninit
godoooooooooooooooooooooo

unused

goooooooooooooobboboobobbbbbboooo
goooobobobooogoo

ddddoooooooDoDoOD(@OoOoooooDoooooOo)Y boooo
oodooooooooooon
levell

gooooobbo oooouoobobobibOo0dd #pragma
nostandard 00000000000 OO0ODOOOOOOODOOO
oooooooooooboobobbobboboono

level2

O0ooobobobo0o0o0ogDb Compag COODODODDOOOO
g20000000

level3

oooooboobooooooo
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level4

0000 check/portable 0 0 OO OO
level5

0000O0O0O0oOoOgo check/portableDO OO O dd
levelsé

goooobobobooogo

ffpragma message 0O 00000000 O0O0O0O0OO0OO0OOO
oodoooooooooooobooobooboobooobooboobbbob
OO0O0O0OO0O0OO0O OO0 leveloODO0OOCODOODOODOOODOOO
oodooooooobobobobbDOOnostandard0 0000000
o000 oo oo
goooooooooobobobobobbbobboooo

levelO0D0D0OO0O0OODOO(IOO0OOO0OO0DOO0OO0OOOOOOODODOOO
O000Oemit once 0000000000000 0ODO)YD ODODODO
000000000000 ooodooOddleveloD0OOCOOOO
O000000000000000000Ilevelo D Warning OO
Informational D O OO OOOOIleveloO Error0 Fatal OO OO OO0O
0000d0o0o0oo(@oD000oDU000DD0oOooDDOoOooDoog
O0000)YW Do0dooooo0ooU0oooooooooooooo
0000000000000 00oooooooooogoOlevel3ddd
Do00ooooooooOlevel2000 levellO0D0OO0DOOOOOOOO
000 0000000000000 000ooooooDoOoooDOoOoon
000000000 0000oooOoooodoOlevel400dononOog
OOo0oodoOlevelsO000 levele 0000000000 DOOO

- OJOOOOIDODOOOODODOOOOO0ODODODOOO0OODODOOObDDbOO
goooobobooooooooo

3.9.2 #pragma message option2

00000 #pragma message 1000 00O0OOOOODOOO0OO

#pragma message option2

option2000000ODODODODODODODDODDODDOOODODODODODODDDODDODODO
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save

ooobooboO0ooooo(@WoO)yoooopbboooooooobobooo
goooo

restore

oo0obOoOoooooo(@o)bbobbooUooooobbooooo
gobooooon

save U000 restore 000000000 0OOOO0OOOOOOOO0OO0O0O
ooaoad

3.9.3 #pragma message (“ string” )

00000 #pragma message 0 0 0O 0O O Microsoft 0 #pragma message
0000000000000 DO000DO00oo0oDOoooOg

#pragma message ("string")

00000000000 D string0 00000000 0O0O0O0OOO0OO
oo oooooboooooouooooboboooooobooo
gooooogooo

#pragma message ("hello")

ooooobobbooooooobooooooo

cc: Info: a.c, line 10: hello (simplemessage)

#pragma message ("hello")

goooooooooooooooooobooboboboboobbobbbbooog
gooooobobooogo

#pragma message ("Compiling file " _ _FILE__)

3.10 #pragma optimize 00 O O

#pragma optimize 00O 000D 0O0OO0O0O0OOOOOOODOOODODOO
000000000 oooooO
O00000000o0oDoDoDoOoOoOoOoOOOOODODODODODODODODODOOOOO
oo0o0o0o0o0o0obobooobO 0o ooo
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#pragma optimize settings
#pragma optimize save
#pragma optimize restore

#pragma optimize command line

save 100 restore 000000000 O0OOOOOO (level, unroll
count, ansi-alias setting, intrinsicsetting) 0 000 O0O0O0O0OOOO

command line 0O 0O0O0OO0ODODODOOOOOOOOOOOOOOOO0O0O
000000000 ccOU00U0O0OU0O0OOODODODODOUUOOOOO

settingsO0 0000000 OOOOOOOOOOO
level

level U0 0O0ODODDO0O0OO0OO0O0O0OODOO0ODODODDOOOOOOODDOO
ogoo

level=n

OdOOrend 0O 5000000

0 gooboooooooboooobbooooobobobogo
oooooboboboooo

1 ggodooooooooooooooobobobobboooon
oo0bOoobObboooobobboooobobbooon
oooooobobooood

2 level 10000000000 0000000O0OODOO
oooboooobboooooboboooobobbogoo
oooooooooooboboobobobobobbDbbDbDbDbo
gooooooooobobobbbbbobboo

3 level 20000000000 000O0O0O0O0OOOOO
o00OO00o0oOoobooboboobooOo(@boooooo
OooO)yY oooooooooooooooooo o
o0oooOo)yooooooooooobooooDboo
oooooboboboooo

4 level 30000000000 00O0OODODOOOO
oo0oOO0o0ooobobobboooooooobooboo @o
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unroll

OO0o0o0o0obOoDOooOOoO0)yooooboooDoOo oo
oooooboboboooo

level 40000000000 O0DOODOOOODOOOO
gobobooooobobboooobobbooooobobogo
goobooooobobboooobobbooooooboo o
goooooooooboboboobobobobobbbDbDbDbDbo
goooooooooboboboobobobobobbbDbDbDbDbo
ooooooooooboboboobobbobbbbbbobooo

ooooooooooooooobbbboboobobooo
oooooooooooboboobobobobobbDbbbDbDbo
0000o0o0DbDbDO00000ooggd level s00
goooooooooboboboobobobobobbbDbDbDbDbo
OO0 level 40 level 5000000000 00O00O00OO
gobobooooobobboooobobboooo oboobo
gooooooooobobooobobobobobbbDbDbDbDbo
U01level s00000D0DODDODODOOOO

unroll JO0UO0O0O000000DODODDODOOO0O0OO0OO0OODODDDO

unroll=n

0000000000000 uwnroll=nO0000000 nOOO
0000000000 O0O00O0On0O o0 16000000 unroll=0
gooooooooooobobobbbbobbbbbbbbbooogo
U0 uwnroll O0DD0OD 30000000000D0DODO

ansi-alias

ansi-aliasO0ansi-;alias 000 00O00OCOOOCODOOOOO
gobooooon

ansi alias=on
ansi _alias=off
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intrinsic

intrinsicO0Ointrinsic0 0 00000D0O0O0OCDODOOOOOO
goooo

intrinsics=on
intrinsics=off

settingD 0 00O0O0OO* =" DOOOOOOODOOOOOOODOOODO
U0 pragma U0 0D0D0O0O0OO0OO0O0O0DODODOO

0

#pragma optimize level=5 unroll=6

gooooo

- level=oUOQOOOOOOODODDOODOODODODODOO

e f#pragma optimize OO OUOOOD0OODOOODOOODOOO
ooooobooooogooo

e f#ipragma environment command line 00000 D0ODODO
Oo00o0o0o0oooDoDoooOoOoOooOoOoOODODODODbOOOOO

= f#pragma optimize OO DODOOOO0ODODOOOOOODODOO
gooooooooooboboboobbbbooog

- ODOODODDODODOOOOOOOOOOOO00000040g
goooooooooooboboobbbbbbDbbbon

- 000 level=0UOOODOOOOO0ODDOOOODODOOO
ooooo0o0o0o0o0bObO o000 oooooooo
goooooooooboooobobbbobbbbbbbooo
goooobobbooogooobooooooooboobboo
gooooobbooogoooobon

3.11 #pragma pack 0O O O

#pragma pack U0 000000000 OOODOOODOOOODOOOODODOO
gooooboooooooggoogoooooooooooooooooo
goooooooooobobooooboboboboboboboobobobobobbbDbobno
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#pragma pack {n | (n) | ()}

nO000o0o0ooooooOooOoOO0D nODDDOODODODDODDODODODDDODODDODODOO
O0000Db0 0b20400) 000 nO0O@EWO)ODOODODDOODODOO
oo000O000o0o0obobO0o0ooob bb0UbecbbOO0O -zpnOooooO
gooooobooboogooooon

pragma pack 00 O 0O 0O O Microsoft Visual C++ 0000000000 push O
OO0 pop0O0O0O0QOODDOOOOOO
#pragma pack ( {push | pop} [, identifier]| [, n])

pushO00O 0 popU 0000000000 OODODODODODDODODODODODDO
goooooooooobobobobobobbooooooooooooooon
gooooooooobobobobobobobboboooooooooooooon
ooooooboooooogooo

e pragmapackd push 0000000000000 0OO0C0OOOOO
000000000000 00000000000000 n00000
0000000000 00000000000000 identifierdD
000000000000 000000000000000O

e pragmapackO popO00O00O0O0OO0OOOOOOOOOODOOOOO
ddoooooooooooobooooooooooooobobbbono
dddddooooooooooboooboooooooooooobDbo
nd000000000O0O0O0O0OO0OO0OO0OO0ODO0ODODODODODOODODODOODOO

identifier0 0000000000 identifierOQOOGOOGOOO
0o000dbOO00doOO00ooOO0oo0DO0ooDoODOooDOoOobOOoOooOoOoooo
000000 identifier 000 000O00O0OOOOOOODOOO
identifier 0000000000000 OODOOOODOOOODOO
00000000 identifier 0000000000 OODOOOOO0O
d0d000d0dobOO0oO0oO0obOboOOoOooooOoooboooa

pragma pack [ push 000 pop 0000 O0OOO0OOOOOOOOODOO
O000000000oDDoDDoDoOoOoOoOoOOoOOOOOODOODODODODOOOOOO
O00000D0DDODoOoOoOOOODODODODODODOO 00000 oooon

/* File name: myinclude.h */
#pragma pack (push,enter myinclude)

(your include file code)

#pragma pack (pop,enter myinclude)
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/* End of myinclude.h */

U0000000000000000D0000D0 enter myinclude 0 0O0O
ooooooooobOooobooobOoobOOobObDOooObOOobobDOooDO
ooooooooobOoooOOooDOoobOOoobDOoOoOoooDOOooDOn
O00000000D00DO00Db0O00DbO0O0Db0000 #pragma pack
ooboooooboooboobooooboooboooboOooooboobooDbOooOoono
enter myinclude U0 O0O0O0O0O0OD0ODODODODDOOODODODOODODODODOO
O0ooooooboobobOOooOoooobOobOOooOooon

push0 00 popU 0000000000 OODODODODODODODODODODDO
gooooooooooobobooboobbooooooooooooooon
oooooobboooooooo

#pragma pack (push,before myinclude)
#include <myinclude.h>
#pragma pack (pop,before myinclude)

gooo0ooOooOo0ooOoodOooOooOdooOoboOooDooooDooD ©
goo0ooOoooooooOooO)y ocooooooboooopoooobooogoo
O00000O0Omyinclude. hOOQOOoQOOoOOOOOOOODODODODODODDOO
googooobobooogogoo

3.12 #pragma pointer_size 1 0 O
#pragma pointer size 000 00000000000000000O0
000000000000
- 00
- OO0OOO0
- 000D
- 000D

oO00OO0o0oo0ooboobbOooooo
#pragma pointer size { long | short | 64 | 32 } | { save | restore }

long | 64 O00D00000 #pragma pointer size 000
0000000000000 000000000
00000000000000000 640000
oooooo
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short | 32 00000000 #pragma pointer size 00O
0000000000000 000000O00n
00000000000000000 320000
oooooo

save | restore 0do00O0d000obOO0o0oO0oobDOoOooooooooao
00000o0bOo0oooooooooooooao
000 save00O0O restore OO OOOOODOO
000000bOoOOd00oooOoOooobooOoOooooOoa
00000o0obOo0oooooooooOoooooao
000000 0oooooooooooooooo
000000bOoOOd00oooOoOooobooOoOooooOoa
000000bOoOOd00oooOoOooobooOoOooooOoa
000000oooooooooooooooon

goooooboooogooo

#pragma pointer size long

/* pointer sizes in here are 64-bits */
#pragma pointer size save
#pragma pointer size short

/* pointer sizes in here are 32-bits */
#pragma pointer size restore

/* pointer sizes in here are again 64-bits */

short 00O O0O00O0O0OOTrue4dUNIXOOOOOO CompagC++000O
CompaqCODODODODODODODODODODOOOOO OOOOOCOOOOOOO
obooobOooobooobooobooobOoo c++ooobooo
O0O000Oshort0O00O0OO0O0OO0OOOOOOODOO OOO Compaq
C++000Oshort 00 O000DOO0OO0DOODODOODODOOshortDOODO
O0longO0O0O0OO0OOODOOOODOOOODOOODOODOOdShortd O
gooooooooobobobobobobobooooooooooooooon
OO0short0O0000O0O0OOCDOOOOOOOODOODOOOOOOOD
ooooobboooooooooboooooooobbooooog

goooooobooboogooo

cojjooooooooooooooobooooboobobobbbbbbboboo
oooooboboboooog

- OJOODODODOD200000000000O0DODDDDODODODODOOOO
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- 200000000000DDODOOOOO

3.13 #pragma unroll O O O

#pragma unroll DO O0O0OD00OO0O0O forOD0D0O0O0O0ODODDOOOOOO
goooooobD bbbbbbbooooooouoooooooo

#pragma unroll (unroll-factor)

0000000000000 0000unroll-factor0OoOooOOOOO

OO0 ford0oOOonoonooooobooonoan
unroll-factor

o0 25000000000 0000000000000 for O
oooooooobobobobobobb o0 ocooooouooooooo
oooooooobooobobobobbbbbbbbbboboono oo g
googoobooboooooo

oo0o00000o0oobDbO fordbbbOO0OooOobobbOOoOoobbbOOO
UoooooDoDDDoDDDD pragma 00000000

O

#pragma unroll (1)
for (i=0; i<1000; i++) {foo(i);}

3.14 #pragma use_linkage O 0O [

#pragma linkage 0000000000 DOOOOOOODO (37000
0)0 #pragma use_linkage 00000000 OO0OOOCOOOOODO
ooooad

0o0ooboooboobooobooooo
#pragma use linkage linkage-name (idl, id2, ...)

linkage-name

U000 #pragma linkage OO 0O0OOO0O0O0OO0OOOOODOOO
ooooad

idi0 idz0 ...

gooboobboooboobob0oboobbonob0Oonn typedef
goboooooo
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0000 typedef U0OOO0O0O0OODODODODODODODODODODODDDO
oooooooooobobooobobbobbbbbbbbobooo

#pragma use linkageUUOUOU0OO0O0O0O00O00OO0ODODODDOOOODODODODOO
ooo0o0o0o0opbooobooooObObOO0o0o0o0o0o0o0 oo oo
oo0ooooooooooooon

goooooooooooooooooboboobobobobbbbbDbDbbob o
oboboooobos3oooooobooooboooboooboobobOoon
oooool1obooooogoooo

#pragma linkage example linkage (parameters(rlé, rl7, rl9), result(rle)
#pragma use_ linkage example_ linkage (sub)
int sub (int pl, int p2, short p3);

main ()

{

int result;

result = sub (1, 2, 3);
}
O00000Orzresult(rle) 0O0O00OO0DDDOOOOODODODODO (xo)
00000ri6e0000000ODO0OO00O0O0OO parameters 00000
O0sub 0000000 300000000 rie0r170000 r10000
oo0oooooooood

o0 sf200000 t0000000D0DD fooOOUOOQQ
ooooob f200000000000000O0DOD0O0O0O0OO0OODOO
Ofi1000000000

#pragma linkage foo = (parameters(rl), result(r4)
#pragma use_ linkage foo(fl,t)

int f£1(int a);
typedef int t(int a);

t *f2;
#include <stdio.h>

0 {
f2 = f1;
b = (*£2) (1) ;

main

3.15 #pragma weak [0 [ [

#pragma weak U O D O0ODO0OO0O0OOOOODOOODOOOODOOOODODOO
goooooooooobobooooboboboboboboboobobobobobbbDbobno
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#pragma weak (secondary-name, primary-name)

ooooooooooobobobobobbo 28s8000oooooooOonO
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A

goobgdggobbotdd

ooooooooobobobobobbbbbb0ooooooooooo coo
ooooobbooooooooooboobooooooobbooooog
ggoooobbooogd

oooooboboooooooooobooboo

00000000000000 (410)
0000000 (420)
0000000000000000 (4.30)
0000000000000000 (440)
00000000000000 (450)
000000000000000000000 (4.60)
00000000000 (470)
00000000000 0000000000000000 (4.80)
0000000000000000000 (490)
0000000000000000000 (4.100)
0000000000000000000 (4110)
00000000 (4.120)
0000000000000000 (4130)

41 JOO0oogooooooogon

ggodoooooooooooooooooobobboboobobobobbbbb
gooooooooooboboooboboobobbobbbbbbbbbboboo
oooo0i100b0oo0bOobo0oob ooboo@obo)yboobooobooo
ooooooooooooboooboobobobobbbbobbbbbbbobobno
gooooooobooboobobi1ibobobobobbobbDbbobo
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ggodoooooooooooooooooobobboboobobobobbbbb
ooooooobobobobobobbbOo0ooooouooooo

- JO0OO0OO0OO0ODODOOODOOOOOODODDOOOOOOOODODOOO
ooooboboo0o0oooooboobobooooooooboboooooo
gooooboboooo

- ODOODODODODODDODODOOOOOOOOOOOOO0O000004004gyg
ooooooooooooooooooobooobooobooboobobobbob
gooooooooooooobooooboboboboobobobobobobboooo
ggodooooooooooooooooobooboboboobobobobobbbbb
goodooooooooooobbobbbbbbbbboooooo
oooooboooooogooo

oodooooooooooooooooobobobobooboobobobobbob
o000 ooooooUooUilIooUoUoUoooooo
gojodooooooooooobooooooboobboboobbobobobbbb
goooobobooogogooon

ooooooooooooooooooboboboobobooboobbbbooooog
gbooobooobgooboboobooobooboboooboooboon
gooooooooooobooboboobobbobbbbbbbDbbbbobobo
o000 oo oo o
ooooooooobobobobobobbOooooooooooooo oggo
gooooooooobobooobbbbbbb 4500000000000

gobooobobooobooboboobbooobooboboobooobooo

- JO0O0ODODODODOODODOD 10000000000 OOODODODODOO
dddd0ooo0oo0oooooouobobaerbbbbObObOOOOO

lda000000ODODODODODODOD1a)00000ooooo

- JOoO0ODODODOODOODODDODDODDODOO0OO00000000O0OoOOoDDODOD
goooogo

00000000 (/sbin/loader) D0 O0O0OO0OODOODOODOODO
oooobooboboooooobbooooooobbooooooo
ooooooooooooobobobobbbbbbbbbboooooo
gooooooboooogogo

- JUOODOOODODOOODODO /usr/shlibOODODOOODOOOODOOO
oooooobOoO /usx/1ib000O00OO0O0ODOOO
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- ODOODODODODODODODODOOOOOOOOOOOOO0O000004004gyg
0000 11ipb00000000 .sob0O00O0O0O

0000000 cCcUUlUdUdUdUddUUUUUUUU1libe.soonm
oo oooooobooooooobobiliroogooooOon
Ud .a0b0boooog

04-100000000000000O0DO0DO0O00O00O0O0ODODODOO0OO0O
ooooo

041 00000oooooooooooobobooboooog

T—hA4T-54T3VEFERALTWE7 T r—2aw:

Jatx1 7o+ x2

libch o D libchh o M
scanf.o scanf.o

h—2

YIF7—FSATSVEFERLTWAT7 U r—a .

Jatx1 7o+ x2

libc

h—=JL

ZK-0474U-AlJ
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42 J0oogoond

oooooooooooooooooobobooobobooooobobobbbbo
goooooooooobobobobobbooooooooooooooon
goooooooooobobooobooobobbbbbDbbbbbbbobooog
oooooooooooobobooboobobobobbobbobbbbbbbobobono
oooooooooooobobooboobobobobbobbobbbbbbbobobono
goooooboobooogooooobbooo

0000000000000000000000
- 00000000 (1d)(4.210)

- 00000000000 (/sbin/loader)(4.2.20)
- 00000 (4230)

- 0000D000D000D000O000000C0D01d000000000
0000 (4.240)

421 DO0O0O0OO0OOOO

000 (90 -100000000000000000000000000
0000000000000 0oo00oo0oo0o0oOo0ooDo0oonooooon
oo0oooono (.so)D0ooooono

/usr/shlib

/usr/ccs/1lib

/usr/lib/cmplrs/cc

/usr/1lib

/usr/local/lib

o o M W NP

/var/shlib

goboooboboobobooobooboboobobooboooboooboobon
000 (.a)0D000O0D0OO0ODOO -no_archiveOOOOOOOODOO
gboooboooboobobooboooboobobooobboooboon
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422 DO00O0O0ODOODOOOO

O000000D00D0OD00000 (/sbin/loader)DODOOOOOODO
ooooooooobo obooobobobobbbbbbbbbooooooo
gooooooooobobobobobobobboboooooooooooooon
goooo

1d00000 -rpath string0 0000000000 O0NO string
oooooooooooboooboobbbbbbbbbooooooo
ooooad

O00ooobob0o0O0O0O00000D b LIBRARY PATHOOOO
goooobobboooooooooobboooooooobobbooo
gooboooooo

goooooobobobobboooooooouoooooooboon
oo bobobobobobobobobobobbooono 42100000000
0000000000000 b0ODbOO0OD0LwD LIBRARY PATHO O OO
goooooboboooogogo

00000000000 LWLD LIBRARY PATHOOOODODODOOOO
gooog

- b0DoOoOobObObObObObObOo00o00ogoooooooooooooo
goon

coboogooouooououooouoooouoooooobooooooo
OO0 setenvO0O00O0O0OOOO0OOCOO

% setenv LD LIBRARY PATH .:$HOME/testdir

KornOUOOOOO BourneOOOOOUOOOODOOOOOOOOO
gooooooooooooobouooooooo

$ LD LIBRARY PATH=.:$HOME/testdir
$ export LD LIBRARY PATH

goooooopoooobobobobobooooooooooooo
000 $HOME/testdir OO O0O00OO0OD0OOOOOOODODODOO
goooooon

- bDooooooboboooooooobboooooobon
gooooobobooooooo

oboo0ocOobbooobobooonbobooDboUn JloginOO
Oodd .ecshreceOOOODODODODOOODODODODDODDOO
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setenv LD LIBRARY PATH .:$HOME/testdir:/usr/shlib

000000000000 00000000000000O0000nono
000000000000 421000000000000000000
0000000000000 0000 RD ROOTOOODOOOOOOO
000000000000 00000000000000000000n
loader(5) 0000000 DOODO

423 DO0OOO

ggodoooooooooooooooooobobboboobobobobbbbb
gooooooooobobobobobobobbobobooooooooooooon
oooooboboobobobobobbbbobobbobbobooooooooooo
gooooogooo

oooooooooooooooooobobooobobooooobobobbbbo
o000 oo oo oo
goooooooooooooobobobbbbbbbbbbbbooog
goooooooooooobobobbbobbobooboooo

ooooooooooooobobbbbbbbbbbbbobobooogooo
o0 42400000000000

ooooobobooooooooobobooooooobbooooog
gooooogoo

1. DooOoODOoOoOoOOODObObObOObObObObObObOooonooooogggg
gojodoooooooooooooooobobboboobobbobobbbbb
oodooooooooooooooooobobobobooboobobobbbob
gooobobbooooooobbobooooo

2. 00000001000000000000000001000000
ggodoooooooooooooooobobobobobbobobobbbb
gooooboboooobobobooooooobon

3. bDOoobobooobobooobobouoobobooooboooobOooooboOon
ooooooooooooooboooboobobobobooboobobobobbob
ooooooooobobobobobobooobobbbbbboo

ooooooooooobobobobbbbbo0o0ob0 AOU0O0O0oooooo
oo bOififoodoooooooooooo BOOOQ
oocoooooobboboooogno
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ooobbooooobD A-B-D-COODOOODOOOODODOOOO
goodooooooooooooboobooboboboboobobobbbbb

4. ODOOOOOOOODODODODOO0O0000000oooooooDboboDo
gooboooooo

ggodoooooooooooooooobooobobboboobbbobbbbb
ooooooooooooboooboobobobobobbbobobbbbbbobobno
goooooooooboboooobbobbbbbbbbbobobb oogooo
gooo0ooooOo0ooOoooooOooOdooOooooDoobooD @Wooo
oooO0ooO0)ybooOooOooOooOoooDOooDOoOooOoo

424 00000 OLOO0OO0OOODOObLOODbOO
ggodoooooooooooooooooobobboboobobobobbbbb
ooooooobobobobobobbbOo0ooooouooooo

- U0O0ODO0DUOODOUO —OO0ODOO0OOOOODOOODOOOCOOO
0000000000000 oD0oooooooooDoon
(-error unresolved 0000 O)O

- 0JO0OOOCOODOODO —DOOOODOODODOODODOOODODOO
oO0o0o0oodpDOoOoU0Oo0oo0oUdoU0ooOooooogogoooo
(-warning unresolved 0 00O 0O0O)O

-error_unresolved DO DODO0O0OODODDODODDDODDODDDODOOOOO
O0o000oo0oooboobOobDOoO0ob0obo0on .so0bOOO)OOOODOD
00 .soO0000O00O0O0O0O0O0OOOCOOOOODO OOOOOOOOOOO0
ogoboooooboobOoooOoobooboOobOooobobooboOoDbOooOoOoono

goooooooobbooooboooobobbotdagobobbooo
ooooooboooooooobboboooo

e -expect unresolved pattern
* -warning unresolved

® -error unresolved
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gojodooooooooooooobobilayoooooogoog

43 JO00ogbooboboooood

ggodoooooooooooooooooobobboboobobobobbbbb
goooooooooobooobobobobbbbbbDbbbobobbDbb oo
O000000000D00000 nello.cO0bOD0OO0O00O0ODODOOOOOO
o000 CcOO0000 libe.soOOOO0OOOOO

% cc -o hello hello.c

°

oddl1abbDbOb0O0O0O0O0O000 ccOO0O0O0O0OO0OO0OOODOOODDDO
oooooooooboboobobobbOooooooooooooooo oo
O0ooobobbo00OU0lcecODbDOOD -ndixr0000000OO0OOOOO
gooooooooobDDbDbD dirg0ooooooooobobDbDo
goooo

% cc -o hello hello.c -L/usr/person -lmylib

goboooobobooobooboboobboobobooboboobooobooo
gooooooooooboboobobobobbbbbbDbbbobob o0oogoo
goo0d -rggoooooooooooobobooboboobooobobbbbbibib -
gooobooooooboboooobobobboooooobboo -10ogoo
Uooooo0oo0oooooogggd /usr/person 00O 0OD0OO0ODODOOOO
000 (1ibmylib.so) D0 O0ODOO0O0OODOOOOODOOOOOOODOOO

% cc -o hello hello.c -L -L/usr/person -lmylib
ccOO0O0O0OOOOOO cOOoOoOoOoOoOoOoOoOoOoOoOoOoOoOoOoOonOonOn

00 /usr/person 00000000 libec.soO OO libc.aOOOOO0O
O00O00oooooooooooo

44 D00 ooobobooobooooo

oooooooooooooooooobobooobobooooobobobbbbo
gooo0o0o0o0o0o0o0obO oo oooooooooobooo
gooooooooooobooboboobobbobbbbbbbbbbbobobon
ccUUO0O0O0O00 1d00000 -non_shared00O0OD0ODODODODODODODOO
oooooboboooooobbboboooooooo

% cc -non_shared -o hello hello.c
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goooooooooobobobobbbbooooooooooooooon
ooooobbooooooooobooboobooooooobbooooog
ooobooogooo

- JO0OD0OOOOOOODODODDODOOO0OO0O0O0O00O0O0O0OOOODDOOOD
goodoooooooooooboobboboobboboboog

goboooboobogobooobobooboboooboooobooooboooon
/usr/shlib 0000000000000 0000O000O00O0O0O0O0O

- JO0OD0OOOOOOODODODDODOOO0OO0O0O0O00O0O0O0OOOODDOOOD
ooooooooooobooboboboooobobobobooo

45 JO00oogoooooogon

dodooooooibibb-sharedd 0000000 1a0000000
oo ooooo
gooooooobobobobobobobbbbbbbbbboooo

451 ODO0000oboooooboooooguobboooobooon

O0000000000 bigmodli.oOUODO bigmod2.oc0000OO0O0OO
0000 libbig.soOODODODDODODDODDODODDDODODDODODOODOOO

% 1ld -shared -no archive -o libbig.so bigmodl.o bigmod2.o -lc

-no archive OO OODODODODODODOOOOOOOOOOOOOO0O0OOO
ooooooooooboobobobbbbbbOoooog -1e0ogoggao
oobooobo0ooooboooobooboobob cobooooboooooog
gogoooobboooog

00ooooo0o0ooono /usr/shlib000000000O00O0OO0OO
gooooooooooobooobobooobobbbbbbbbDbbbbbobobn
Ob0000oboO0OOo0obObOo0oobo0oboboOn /use/shlib00000O0
goooooooooooboooboobobobobbbbobbbbbbbobobono
LD LIBRARY PATHUUOUOOOOOOOOOODODODODODODODODODODOOO
00000000000 (/sbin/loader)DOOOOOOOOCOODOOO
gooooobobooooooooobbooo
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452 ODO0000oOboOoOoobboooooobbooobooboooooon

lsddooooooooooooooobbobbbbbbOo0o0oOoooo
goooooooooobobobobobobb o000 oooooooooo
old.al00000000O0OOO 1libold.soOODODODODODDDODOOO

o°

ld -shared -no archive -o libold.so -all old.a -none -lc

ddddUt-al1000000000000000000 old.a00O0O0O
oooooooooboboboobobobobobbDbDbDbDbDbDbbbOb000 -none
go00b0000-211000000000000DDOO0000DODDOO0OOO0
-no_archive U0 0OD0D0ODD-1lcO000D0DODDDODODODDODODODOO
old.a0000O0D0ODODOODOODODOOOOCOO (cla.aODQ0ODO
oo0oOoOOoOooooboobobooo)o

46 U0 Ooooboouoobuobooooog

ooooooooooo0oooOoooOooooooooooooooooo
0000o0o0op0opooooooooO0ooOoooooooooD oo
00000000000 00003000000000000000OO00O0O0
00000000000 00Buwser0ap0000 admin0000000D0O
U0000 000000 1o util.cldefines.cO000ODO network.c O
0000o00o0o0ooO0ooO0oo0oooooooooooooooo
libcommon.so 00000000000 O000O0O0O0O0O00OO

1. 0O000OO00O0obOOoOoOobOcoObOoOobobOoOoooboOoon

o\°

cc -c io util.c
cc -c defines.c
cc -c network.c

o\°

o\°

2. 1ld000000000000D0DOOO00000 libcommon.so
gooog

% 1ld -shared -no_archive \
-o libcommon.so io util.o defines.o network.o -1lc

3. 0DbhOooobooobooobchoooobooobooooo

o\

CcC -C user.c
cc -o user user.o -L. -lcommon

o\°

ooooo 2000000000000 0000000000OO0OOO
000 libcommon.so U0 O0DO0O0O0000OO0ODODODOOOOOOO
goooobobooog
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U00000db.c0 admin.cO00000000OO

o\°

cc -c db.c
cc -o db db.o -L. -lcommon

o\°

o\

cc -c admin.c
cc -o admin admin.o -L. -lcommon

o°

4. 1libcommon.so [ LD LIBRARY PATHUUOOOOOOOOODOOOO
OO00O00000libcommon.soUO0ODOOO0O0OO0OO0OOOOO

5, O0O0OD0OOO0OO0O0ODOODQOO (userD0adab00O00 admin)0O0O0O0O
gooog

47 DOooobooogoon

o000 1o oooD oo
ooooooooooooboooboobobobobobbbbbbbbbbobobono
gooooobobobbbbbDbbbbbbooooooo

ooooooooooooobobbbbbbbbbbbbbboooooo
oooooooooboboobobobboooooooooooooooo g
gooooooobooboobobbbboooooguooooo oooogo
goooooooooboobobooboobobooooooooooooooon
oooooobbooood

ggodooooooooooooooobooobbbooobbobobbbbb
gooooooooobooboobobbbobbbbbbobobbbbbbb O
goooooooobobobobobobobobbooooooooooooooon
goooobobobooooooooobon

ooooooooooooobobobbbbbbbbbbbbobooogooo
goooooopooobobobobobobobbooooooooooooooon
gooooooooooobooboboobobbobbbbbbbDbbbbooboon
gooooooooooobooboboobobbobbbbbbbDbbbbooboon
oooboboooooooooooooooooooooooooooooo
ooooooooooooobbobobbbboboboooo

ggodooooooooooooooooooobobbooboobobbobbbbb
o000 oo oooo
goooooooboobobobobobbbbbbbbbbooooo
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goooooooooobobobobbbbooooooooooooooon
oooooobboooog

- OJOODODODODODODODOODOOOOOOOOOOOOOOOOOO004gg
oooooobooooogooooo

ooooooobobobooboboOoooooooooooooooooo
goodooooooooooobbobbbbbbbbboooooo
gooog

- JO0ODODODOODOODODODDODDODOO0OO0000000000OOOUDDOOD
ooo

- JO0ODOOODOOODOOODOODODOODODOODDOODODOO0

odooooooooooooboooooboboboboobobobobobobbob
goooooooooooooboooboboboboboboobbbbo

Oo0D0OO00o00ob0bbO0o0o00ob0DbOnO fixscoOODODDOOOOODO
gobooobbogoooboooboobboooboooobooooboooon
UobobbooooobD 0o00obbb00fixso() DO OO0OODOOO

ooooobboooooooooboobooooooobbooooog
ooooooboooooogooo

ggjodoooooooooooooooooobobboboobbobobbbbb
gooo0o oo oooooo
ooooooooooooboooboobobobobobbbobbbbbbbobobono
goooooooooooobobobbb oo oooooobooo

gooooooooooboboboobobbooooooooooooooon

gooooooooooobooboboobobobobbbbbbbbbbbobobono
goooooboooooooobbboooo

goodooooooooooooboobbbbbbbbbbbboooooog
so locations 00O 0OD0OD0OD0OODOOOOOO0 0000000 0OO0OO0OO
OoooooooboobobObOboDbDbDbDbDbDbbObO0O0000 so_locations
goooobobooooooooobobooooooobobobooogg
goooo

00000000 -update registry ./so locationsO0O0ODOODOO
000000 0ob0o0olqa0o0ob0oobo boboooooooooooa

O0000D0000D0 so locations OO OOODOOOODOOODODOO
oo0oooooooood
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goooooooooobobobobbbbooooooooooooooon
goooobobbooooooobooo

o°

cd <directory of build>
cp /usr/shlib/so locations .
chmod +w so_locations

o°

o°

0o0o0DoOo00oo0oOOo0ooo0oooooOooobooOoobooooono o
oob0o0ooobo0ooboooboooboooobweooooo
-update registry 00000000000 O0O0O0O0O00 so locations
O00000o0o0o0oDoDDoDoDoOooOoOOODoODOOOOOOOODODODODODOOO

% 1d -shared -update registry /common/directory/so locations ...

ggodoooooooooooooooooobobboboobobobobbbbb
gobooo0ooooobi0oooobbbibodo0odoid so locations OO
O00000000 shared library.scoO0UOO0OOOO0OOO0O0OOODOOO
goooooooooobooobobbbbbbbbbbboboo

# cp shared library.so /usr/shlib
# mv /usr/shlib/so locations /usr/shlib/so locations.old
# cp so locations /usr/shlib

ggodoooooooooooooooooobobboboobobobobbbbb
U00000000D0DD so locationsJO0OOOOOOO0O0OO0OODOO
ooooboobobbbbbbbobooooo0oooooooooooooo
goooooooooboboboboboobobooooooooooooooon
goooooooooboboboboboobobooooooooooooooon
goooooooobobobobobobobobbooooooooooooooon
goooooo0oilioooooooboobobobobooobbbbboboooo
goooooboboooooooooobbooooooooboboboooog
gooogooobobooooooo

odooooooooooooooooobooboboboboobobobobbbbo
goooooooooboboobobobbobbbbbbbbbobob o0oogoo
gooooooooooobooboboobobbobbbbbbbDbbbbooboon
goooooooooboboboobobobobbbbbbbbboobbbbDb oo
goooooopooobobobobobobobbooooooooooooooon

oooooobooooogooo

odooooooooooooooooobooboboboboobobobobbbbo
0000000 so_locations 0D O0O0O0O0O0DOOO0ODODOOOOO
O0O0Oso locationsJ0O00OO0O0O0O0O0OOOOOOOOOOOOOOOO
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goooooooooobobooobooboobobbbbbbbbbbbbooog
goooooooooobooooboobobobbobobobobobobbobbbbbono
ogoooooooboobobobobobbbbbbbbbboooo

471 DO0O0ODOO0OO0oObOO0oO0obOOoooobooon

oooooooooooooooooobobooobobooooobobobbbbo
O000000 RLD ARGSUOOODO -quickstart onlyO0O0OOO00O0
gooooooobobobo oobooboobobbbbbbbbbboo

o\©

setenv RLD ARGS -quickstart only
foo

o\©

ooooooooooooooboboboboboboooobobobbbo

21887:foo: /sbin/loader: Fatal Error: NON-QUICKSTART detected \
-- QUICKSTART must be enforced

goooooooooooooboobobobbbbbbbb oooooogo
goooooooooobobobobobbooooooooooooooon
goooooo

472 DO0O0OO0OO0oObOO0ooobo0oooobobooon

oboooobooboobooooboobOoooobooDbOobobog 4730
o0000 fixsoODOOOOOODOOOOOODOOOODODOOOOOO
000000 fixsoOODDODODOODOOOOO0OO0O0O0O0O000000O
goooooooboogoooo

1. ODoOoOoOoOoOoOoOoOoObObObbObobObobObObObOooooooogg

000000000000 oo0ooooooooooooooooo
O0000000000000 0x00000001 000

% odump -D foo | grep FLAGS

00000000000 000000000oo00ooooooo
FLAGS: 0x00000000

000000000000 00o00oooooooooo
FLAGS: 0x00000001

gooooooobooboobobooooogooouooooooooon
ooboooooon

- D0DD0O0ODObODbOObObObOO0O00000000000ooogo
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ooboooboooooooobobOoobblabbOOooon
-warning unresolved [ -expect unresolvedO O OODODOO
ooooooboooboooobooooobobOooOooboobooooon
cooboobooboobooooobooobooobooobooobgoon

- 0DD0ODODODODbODObObObObObO000000000000o0o0ogoo
gooooooooogooo

ooooooooooboboboobbbbDbDbDbDbbb .a0n0onon
OO0 -transitive 1ink 00 0000000000000

ooooooooboboobobOOoooooooouoooooooooo
goooogo

gobobooobobooobbooobbooobbooobbooooon
gboooboooboooo

%odump -D1 foo
0odoodoboboooboboooboboooobooooo

***[LLIBRARY LIST SECTION*=**

Name Time-Stamp CheckSum Flags Version
foo:

1ibX11l.so Sep 17 00:51:19 1993 0x78c81c78 NONE

libc.so Sep 16 22:29:50 1993 0xba22309c NONE osf.1l

libdnet_stub.so Sep 16 22:56:51 1993 0x1d568a0c NONE osf.1l
oooooobooooooooooooooooooodoooooogn

cd /usr/shlib
odump -D libXll.so libc.so libdnet stub.so | grep FLAGS

goooooooooboooobobbbobbbbbbboo

FLAGS: 0x00000001
FLAGS: 0x00000001
FLAGS: 0x00000001

ooooobobobooo0oooobobooooooboboboooog
goodoooooooooobooboboooooooooo 1bo0o0
goooooboobooooogo

o\°

o

gojodooooooooooooooooobooboboboobobbobbobbbb
ooooooboooog

o0 2000000000000000fco000000O0O0O0O0O0O
ooooooooooobobobobobobbbobbbboooooooon
gooooooobboooogogooooboboobooooooooboboobon
goooogoo
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% ed /usr/shlib
odump -D libXll.so libc.so libdnet stub.so | \
grep TIME STAMP

goooooooboobooboboobbbbbbbbbboo

o\°

TIME STAMP: (0x2c994247) Fri Sep 17 00:51:19 1993
TIME STAMP: (0x2c9921le) Thu Sep 16 22:29:50 1993
TIME_STAMP: (0x2c992773) Thu Sep 16 22:56:51 1993

% odump -D libXll.so libc.so libdnet stub.so | grep CHECKSUM

gooooooooobooboobbbbobbbbbobboo

ICHECKSUM: 0x78c81c78

ICHECKSUM: 0xba22309c

ICHECKSUM: 0x1d568a0c
tbobobobooboboobobobobobobobobooboooo
tbobobobooboboobobobobobobobobooboooo

goboooboboooboooboobboooboooobooooboooon
ggooooooooooooooooboboboobobobbbDbbbbon
o000 ooboobob caumpooooooOoOOO

o\°

odump -D libXll.so | grep IVERSION

odump -D libc.so | grep IVERSION
IVERSION: osf.1l

odump -D libdnet stub.so | grep IVERSION
IVERSION: osf.1l

o\

o

Ooooo0oobobobobobObObObDbO0000gg versIoN oo
oooooboboooboboboo0o0o0d0 nullOD0OOOOOO0OOO0O
goooogo

gojodoooooooooooooooooboobboobbobbobbbb
0oodoo0oo0ooobobbobbOfO nullOOOd /usr/shlibOOO
ooooooooooobobobobobobbbbbbboooooooon
goooobobooog

4. DOOOO0OOOO0OO0OO0O0O000000000000000ooooooo
gododooooooooooooooboobobooobobobobbbbb

oodooooooooooooboooooboboboboobobobobobobbob
dooooo0o0o0ob0 3ooooooooooo

% odump -D1 1libXll.so

goooooooooboooobobbbobbbbbbboo
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***LIBRARY LIST SECTION***

Name Time-Stamp CheckSum Flags Version
libX1l.so:

libdnet stub.so Sep 16 22:56:51 1993 0x1d568a0c NONE osf.l

libc.so Sep 16 22:29:50 1993 0xba22309c NONE osf.1l

% odump -D libdnet stub.so libc.so | grep TIME STAMP

TIME STAMP: (0x2c992773) Thu Sep 16 22:56:51 1993

TIME STAMP: (0x2c9921le) Thu Sep 16 22:29:50 1993
% odump -D libdnet stub.so libc.so | grep CHECKSUM

ICHECKSUM: 0x1d568a0c

ICHECKSUM: 0xba22309c
dddoddoodoooooooooooooooooooooon
goddooooooobooooboooooooooooooogod
g oboddooooooooooobooooooooooooad
oddoooooodbooooooooooboooo oboooood
oddoooooooboooobooooooooooooooooaad

gooooboooooooooo

473 fixsoOUOUOOOOODODOOOoOooooooooboooo

fixsoUUOUOOOOOOODDODDODDODDODOODDODODDODODDODDODODDODDDOOOOO
gooooooobooboobobbobboooooouooooo oooooo

gooooooooobobobobobobobboboooooooooooooon

ooooooooooboobo obobobobobobobobobobbbbbboogo

gooogooooboooogooo

fixsoOOOOOOOOOODOOOOOODODODODDODODDODODDDODODODOOO
ooooobobbooooooobooo

odoooooooooooooooooboobooboooboobobobobbob
ggoooooooooooooobbobobobboboo

gobobbooooobobbooooobbobobbodn fixso OO
goooobboooooooboboogogo

ggoooooooooooooooooboobbobobbobbbbbb
oooooboboooog

oooooooz2p0b0b0b00b0b0b0b0b0b0b0b0b0b000o0o0ooooog
oodooooooooooooooooobobobobooboobobobobbob
gogoooooooooooobboobbbobbbboobbbbo

ggoooooooooooooooooboobbobobbobbbbbb
ooooobboooooooobooooooo
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gooooooobooboobobooooogooouooooooooon

oodooooooooooooboooooboboboooboobobobobbob
odoooooooooooobooooooooooooooboobooboo
gojodoooooooooooooobob oo ooo

gogoooooooooooooooooboobbboobobbobbbbbb
U0 so locations OO OOOOOOO0OO

- OJOODODODODODODODODOOOOOOOOOOOOOOOOOO0O004gg
gogoooooooooboboobobbbbobbooo

gojodooooooooooooooooobooboboboobobbobbobbbb
U0 fixsoOODDODDODDDDDDDODDOODOOOOO

fixsoOOOOOOOOOOooooooobobobbbbbbobobobooo
gooooobobboooogoooboobon

% fixso -n hello.so

fixso: Warning: found ’/usr/shlib/libc.so’ (0x2d93b353) which does
not match timestamp 0x2d6ae076 in liblist of hello.so, will fix

fixso: Warning: found ’/usr/shlib/libc.so’ (0xc777££16) which does
not match checksum 0x70e62eeb in liblist of hello.so, will fix

-n00000000000O0000OOO0O00O0ooOobOoODbOOo0ogo

gooooooooobobooobobobobbbbbbDbbbobbbbooog
O0fixsoOOOOODODODDODODOOOOOOOOOOOOOOOOO0O

°

% fixso -o ./fixed/main main

fixso: Warning: found ’/usr/shlib/libc.so’ (0x2d93b353) which does
not match timestamp 0x2d7149c9 in liblist of main, will fix

% chmod +x fixed/main

-o0000O0O0O0O000000000000 00000 oooooooo
D000 a.cut 00000000 fixsoOOOODODODODDODODODODODOOO
goooooooooboobbboooooDbboobibd chmodO OO
gooooooobooboobbbbbiooooooo oooooooooo
Ooooo0oooooboboobobobDbDbDbDbD fixsoOOODODODODOOO
ooooobobboooooooboboooooo

goodooooooobbbbbobbbbbbb0o0o00oOgfixso
ooooobobboooogooobon

% fixso -n /bin/ls
no fixup needed for /bin/ls
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48 JO0oogboboboogoobboboboood
googn

ooooobbooooooooooboobooooooobbooooog
goooooooooboboboboobobooooooooooooooon
ggoooobboooogd

dbx O O0O0ODO listobj 0O OO0OODODOOOO0ODODOOOODODDOOO
oooooooooobobooobobobobbDbDbDbDbDbDbapxODODOOOO0O
googsoooobooooooo

49 oo oboboouooboban

ooooooooooooboboboboboboboobbbbboooooooo g
0000020000 cCcO00O00OC0 makefileOOOOOQOOOOOOOO
gooooobobooogooooobbooo

oo0O0odo0ObO0o0oo0b0o0o cOoobbDUoOobobUoOooDOoOOO (pr-o)
ooobooogooo

printmsg ()

{

printf ("Hello world from printmsg!\n") ;

}

dodooodUbdlopenoooooobobObObD cCcOoOonoooOoOO
00000000 (usedi.c)0O0OO0O0O0ODOO

#include <stdio.h>
#include <dlfcn.h>

/* dl* 0000000000000 0 ~NuLL DOOOOO*/
#define BAD(x) ((x) == NULL)

main (int argc, char *argv[])
{

void *handle;

void (*fp) ();

/* ./ 0000000000dlpen ODOOO
* JJddoooooobooobobobbbbooogod
* LD LIBRARY PATH UUOODOOOOO
*
/
handle = dlopen("./pr.so", RTLD LAZY) ;
if (!BAD(handle)) {
fp = dlsym(handle, "printmsg") ;
if (!BAD(fp)) {
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/*

*» JO00ooooooboobboo0oo0ooooooao
*/

(*fp) () ;

}

else {
perror ("dlsym") ;
fprintf (stderr, "%$s\n", dlerror());

}
}

else {
perror ("dlopen") ;
fprintf (stderr, "%s\n", dlerror());

}

dlclose (handle) ;

}

O00pr.o0pr.sold so locationsOusedl.o 00 OO0 makefile O
ooDo0o
# 000000000 makefile ODOOO

all: runit

runit: usedl pr.so
. /usedl

usedl: usedl.c
$(CC) -o usedl usedl.c

pr.so: pr.o
$(LD) -o pr.so -shared pr.o -1lc

410 J0Odooooooobobooboaoobog

oooooooooooooooooobobooobobooooobobobbbbo
gooooooooooobooboboobobbobbbbbbbbbbbobobon
oo oooooo
oooooooooooobobooboobobobobbobbobbbbbbbobobono
ooooooooooooobbobobbbboboboooo

- JO00OO0OO0OO0ODODOOOO0OeOOOOOODODO

- JUOO00oobObObODOOO0OO0OOoOoobObObOO0O0oooooobDbODO
gooouiboogoooooo

gooooobobooooogoooooboboooooooobobooboooog
ooooo
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ggodoooooooooooooooooobobboboobobobobbbbb
oo0o -t00000D0 -pO0O0OCO0O0O0OD0ODO0OD0ODO0ODODODODOODODODOOO
ooooooooooooboosMBOOOOOOOOOOOOOOOOAO
goooooooooooobobobbboboboobooboooo

% 1d -shared -o libfoo.so -T 30000000000 \
-D 30000400000 object files

oodooooooobooiDDmep00O0OO0OO0ODOODODDODODODDODOOO
gooooooooobDboOboobObObODbODbOePerROT WRITEDDDDDDOOO
O00D0mmep 00000 O0OO0OO0OO0OO0OODOOOOOOOODOOOOOOO
gooooobobooogooooobbooo

mmap O 0O0O00O0O0O0O0OO0ODOO0OOO0OODODOOO0O0OODOO0OOOOn
Oo000000000Dmep 00 00000O0DODOOOO0ODODOOOOOO
gooooooooobooboobobbbbbbbbbbbbb o0oogoo
gooooooooooobooboboobobbbbbbbbDbDbDbbbobobn
O PROT WRITEDODOUOUOUOUOUOUOUOUOUOOmmapOOODODDODODODOOO
UO0Omprotect UOOO0O0O0OD0ODODODODDODODOODODODODODODODODDO
gooooooooobb oodooooooooooooooooDoobDoDoo
oooooooooboobobobobbbbbbbbbooobbbbbboboboo

segmentation 0

411 JO0doooooooboooboaobnobog

ggodoooooooooboobboobobbbilibbbobbbobbbbn
goooooooooobobobobobbooooooooooooooon
goooooooooobobobobobob o000 oooooooo
goooooooooobobobobobbooooooooooooooon
gooooobobooogooooobbooo

ggd

oooooooooooooobooboboboboooboobobbbbo
goooooooooobooobbbobbbbbbbbbboo
goooooooooobooobbbobbbbbbbbbboo
oooooooooooboboobobobobOooooooobooon
gooooooopoobobooobobobobbbbbbbbbobooo
gogooooooooobbobobobboboooo
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4111 ODO0U0oOgooogo

oooooooooooooooooobobooobobooooobobobbbbo
ooooooooooboobobobobbobbbbbbbobobbbbbDbb O
gooooooooooobooobooobbbobbobobbbbbbbobbo
gooooooooooobooboboobobbobbbbbbbbbbbobobon
gO0oo00o0ob0oobOOoOobOo0obOOoOobOobObOoOoO0o(@WobOobbobooo
oboo0obO0ooobh)bboOoobUOoObOb OobOoOoOobUoobobOooo
goooooooooobobobobobobobooooooooooooooon

goooooooooobobobobobobobooooooooooooooon

ooooooboooooogooo

gogooooboboooogooooooboboooooooboboooog
goooo

- JUOO0O0OoooobobOOoOOoOoOooooon

O00001libe.sod malloc() OO0 (__mallog)ODOOOCOODO
000000000000 00000000000000 malloc
Oo0oooooooooooo

- JOOOOOOODDOOOOOOOOO

O00001ibe.sol malloc() OO0 2000000000000
ooboooboboooboboooobOoz2ob0ooobooooboooonoo
oool10o0oooobobobbDbDbDbbbbbb00000 malloc() OO
gooooboooooogooo

- JOOOODOOOOOOOO

O0000libe.so0000O0 errno000 int 00 longO O OO
ooooooooooobooboboobbbbbbbbbooooooo
oode4D0DDODOOOOOOOOOO 32000000000000
000000 oooDoOoOoOoOoOoODbODODbODODbODODbOODOOoOoOoOo
0oo0ooooooooao

ggodoooooooooooooooobooobobbooboobobobobbbbb
goobbooooooooooooooooooooooooooooo
gooooooooobobobobobobobboboooooooooooooon
googoobooboogoooo
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4112 ODO0O0O0OOO0OO0OOoO0obDOoOobobOoooD

oooooooooooooooooobobooobobooooobobobbbbo
gooooooooooboboooboobobbobbbbbbbobbbboooo
goooooooboboobbobbodooooguoooo ooooooo

goooooooooobobobobobbooooooooooooooon

gooooooooobobobobobobobbobobooooooooooooon

oooooboboooooooobbbooo

U00001libe.soO00O000O00O0ODODODODOO0OOOOOOODODDO
O (/usr/shlib/libc.so) 0O OD0O0O0O0O0O0OOODOOOOODO
(/usr/shlib/osf.1l/libc.so) 000 0ODO0OO0O0O0O0OOOOO

U000001libec.so0D0D0ODDODODOOOOOOOO0O0 osf. 1000000
ooooooooobob0b0b0b0O0n 1ibe.so0O0DODODODODODODODODODOO
gooo0o0o0o0o0o0o0 0o ooo
gooooooooooobobobobooobobbobbbbbbbbDbbbobobn
gooooooooooobobobobooobobbobbbbbbbbDbbbobobn
O0000DO000Db00O0D0O0O0DbD0O0 (41260000)H)0

gooooobobooboboooooool libe.soODOOOOOO
U0ooobobbooogooD esf.1 0000000000000
/usr/shlib/libc.so000000O0O0O00OO0OO0OOCDOOOODOOOO
goooooopoobobobobobobobobboboooooooooooooon
U000 /usr/shlib/osf.1 0000000000000 0O0O0O

ddooooooooobobobobbboboboboOO /usr/shlib/libe.so
ooooooooobobobobobobbOo0ooooooooooooo ogo
Ob0000DO000oD00o0oo0ob00o0oo0n0Od /usr/shlib/libec.soO OO
goooobobobooogoooobobooooon

04 1000000000000 O0DODDODODDODODDODODODODODODOOOO
googooboobooogooo
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04-1: 0000000000000000000000000000000

gboobo

oo

-set version version-string

-exact _version

gooboooooobboooobobboooo
00000000 000 version-stringU O
oobobbooobobbooobobbooooboo
oobobbooobobboooobbooooo
0000000000 DO0OO0OOUNIXODOO
goobOboOoOooooboooooano

gooboooooobboooooobboooon
goobboooobboooobboooon
goobboooobbooooboboooobn
goobboooobbooooboboooobn
goobboooobbooooboboooobn
goobboooobobboooobboooooo
goobboooobbooooboboooobn
goobboooobbooooboboooobn
goobboooobbooooboboooobn
goobboooobbooooboboooobn
gooooogo

gooboooooobboooooobboooon
0000 (-sharedO0O0OD0O)0OO0DOOO

lda0b0o0ooooobooooooboooon
gooboboooobo oobooooooobo
goobboooobboooboboboooobon
goobboooobboooboboboooobon
goobboooobboooboboboooobon
gooooogo

O0o0o0o0ooDoUoooooooopoooodg
(-call sharedOD0O0)0O0OD0OCOODOO
000 (-shared 00 0)0000OO0OOCODOOOO
O0000o0oo0ooU0oUoUooOooooOoo
00ooo00oo0o0ooUoooUooooooOoooo
00oooU0oO0oooUoooOoooooooooo
00ooo00oo0o0ooUoooUooooooOoooo
00ooo00oo0o0ooUoooUooooooOoooo
00ooo00oo0o0ooUoooUooooooOoooo
00ooo00oo0o0ooUoooUooooooOoooo
ooooOooooooopooooooo
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ocdump DU DOO0OO00OO0O0OODOOOOODOODOOOOOOOOOODOODO
oboooboooboooooobooobooobooboboOon 1d
00000 -set version version-stringUOOOOOOO0OOOOO
ooooooooooooooon

)

% odump -D library-name

IVERSIONO OOOOOOOOOOOODODODODODODODODODODODODOOODOO
U0000o00o0oDDD -set versionQUOUOOOOOO0OO0OO0OO0OO0OOOO
goooooooobobDDbOIversIONUOOOOO0OOO0O0O0O0O0Q0O0OO0 oo
oooooooooooboboobobobobobbbb0o0o0ogd nullOOO
oooooobooooogooo

ld000000obobObooooooboooobbboooooobooon
oooooooooobobobobob oooooobobobooobobobbbDbd

goooooooooobobobobobobbooo0o0oooooooooooo

gooooooooobobobobobobbooooooooooooooon

gooooogoo

)

% odump -D1 shared-object-name

gogbgbgbobobobobobod

True4 UNIXOODDODODODODODODOODOOOOO0oooooooooooooo
ooooobobooooogoooon

- OJOODODODODODODODODODOOOOOOOOOOOOOOOOO0O004ga
goooooboobooooogo

- DOODODODODODODODODOOOOOOOOOOOOO0OO000004004gyg
gjoddooooooooooobooooooooooooooDboboboo
oodooooooooooooooooobobobobooboobobobobbo
oooobooboooooooooo

True4 UNIXOODDODODODODODODOODOOOOOOo0oooooooooooo
goooooooooooboobobooboobobobobobbbbbDbDbbbbobobn
gooooobobbooogoooboboooon

oodoooooooooooooooobobooobooooobobobbbbo
goooooooooooboobobooboobobobobobbbbbDbDbbbbobobn
goooooobobooobobobbbbbbbbboooggo
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goodooooooo gboaoobg

libminor.so 3.0
libminor.so 3.1:3.0
libminor.so 3.2:3.1:3.0

libminor.so 00000000000 DODO0O0OO0O0ODODODOOOOOOO
oooooooooboboobobO ooooooobobobooobobbobbDbdg
O0ooobobobO0o000oon libminor.soOOOOOOOODODOO
googoobboooogoooboobobooooogooos3.ogonooDO
goooooooooooboboobbbbooooooooooooooo
ooobooogooo

odooooooooooooooooboboobobobooobobobobbbbo
goooooboooogooooobbooo

gooooooogooon ooooo
libminor2.so 3.0
libminor2.so 3.0:31
libminor2.so 3.0:3.1:3.2

00000 libminor2.s0 000000 DODODODODODODOOOOOOO0O
oooooooopoobobobobobbO0o0o00gdudd libminor2.so
oooooboboooooooooboooooooobbooooog
goooooo

4114 DO0OO0O0ooOOoO0OooobbOooobbooubooon

ooodooooooooooooooooooboboboboz2pob0bbbOObOOO
gooooooobD obobobooboboobobbbbbbDbbbooooogo
gooooooooobobobobobobobbobobooooooooooooon
oooooooooobobo oobobobobobobobobobobbbbbboogo
goooooooooobobobobobbooooooooooooooon
goooooooooobobbbbboooooooo ooooooooo
gooooooooobobobobobobobbobobooooooooooooon
ooobooogooo

ggodoooooooooooooooooobobboboobobobobbbbb
gooooooooooobooboboobobobobbbbobbbbbbbobobon
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goooooooooobooobobobobbbbbbDbbbobobbDbbDb oo
ooooooooooooboooboobobobobbbbobbbbbbbil1b0n
oooooooobobobobobbobbo0oooooo oooooooooo
gooooooooooobooboboobobbbbbbbbDbDbbbbobobn
gooooooooooobooboboobobbbbbbbbDbDbbbbobobn
ooooobobobooooooboooooooo

O000001libxyz.soO0OO0O0O0 osf. 2100000000 x.00y.ol0
zoOlUOUOUOUOUOUOUOODUODUOUUODUOUUOUUOUUUUOUUODUOUUUUUUUUUUOOOO
oo0ooooooo

o°

1d -shared -o libxyz.so -set version osf.1l \
X.0 y.o0 z.0 -lc
mv libxyz.so /usr/shlib/libxyz.so

o°

O001libxyz.soO0OODOO0O0O00O0O0 z.oOOOOOOOOODODODOO
U000000DDDDO0ODDostf.20 0000000000 0O0OODOOSE. L
gooooooooooobobooboboboobobbbbbbbbbobooon

% 1d -shared -o libxyz.so -set version osf.2 x.o \
y.o new z.o -lc

mv libxyz.so /usr/shlib/libxyz.so

1d -shared -o libxyz.so -set version osf.l z.o \
-lxyz -1lc

% mv libxyz.so /usr/shlib/osf.l/libxyz.so

o°

o°

gobogbboobdooboobbooboaon

oooooooooooooobbbbbbbbbbbbbboboogooo
gooooobboobbbooooooooboboboooooobooo
goooooooooobobobobobbooooooooooooooon
ooooooooobo boboobobobbbbblebbOD -LOOO0Ogg
goooooooooboobobobobobbobobooooooooooooon
oogoooobboooog

oodoooooooooooooooobobooboboooboobobobobbbbob
gooooooobobobobobbbbOooooouo ooooooooooo
goooooooooooboooboboobobbbbbbbbbbbbbobobo
gooooobobbooogoooobobon

lda00000000OOO0000o0obOoo0oobDbObOOooooobDOooon
goooooooooooooobobobobobbobbobobbbbbbbobbo
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U00o0o0o0o0o0oDbDbDbD1a00000 -transitive 1link 0000000
gbooo0oboooboobobooboooboobobooboboooboon

ggodoooooooooooooooobooobobbooboobbobobbbbb
goooooooooooboobobooobobbbbbbbbbbbbboobobn
oooooooooooboboooboobobbbbbbbbbbbbboooo
gooooooooobobobobobobobboboooooooooooooon
goooooboobooogooooobbooo

oooooooooooooobbbbbbbbbbbbbobooogooo
gooooooooobobobobobobobboboooooooooooooon
obooob 04200000000 0000O0O00ODOOODOOODO
goooooo

042 000000000000O00ODODODODOOODODODOO

| a.out I
| libA.so I | libB.so I

| libcommon.so I

ZK-0882U-Al

ogoooao ooooo oo ooooooooo
1libA.so vl libcommon. so vl
1ibB.so v2 libcommon. so v2

libcommon.so Vvl1:iv2 - —
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00000 libAa.so00D00O0O0OOOOOOOOO VviDOOO libcommon.so
00000000000 1ikB.so0 000000 OOOODOOO v2O00
libcommon.so OO OOOOOOOOO OOOOOO libcommon.so OO0
000000000 viOv20000000001ibA.so0d 00O 1ibB.so
0000000 libcommon.soO OO 100000000000 OOOOO

a.out 0000000000 1ibA.so000 1libB.coOOOODOOOOO
00000000000 0000140 libA.so0 00 1ibB.soO OO

0000 1libcommon.so 00O O00O0OO0O0OOODOOOODODOOOODOO
000000000000 a.out U libcommon.so OO0 OO O OOOAd

000000OO00oO0oO0obOOoOobOoOooboOoooa

gobogbbooboobooobbn

oooooooooooooooooobobooobobooooobobobbbbo
gooooooooooobooboboobobbobbbbbbbbbbbobobon
gooooooooobbobbDbDbbbObobbbbb000 -exact _match
oooooooooooobobooboobobobobbobbobbbbbbbobobono
gooooooooobobobobobobobbobobooooooooooooon
gooooogooo

ggodoooooooooooooooooobobboboobobobobbbbb
O0O0ORPATHU LD LIBRARY PATHUOOOOOOOOOOOOOOODODO
oooooooooooobooboboobobobobobbbobObbbbbbobobno
gooogoooobooogooooon

goodooooooooooooboobbbbbbbbbbbboooooog
goooooooobobobobobobobobboboooooooooooooon
goooooooobobobobobobobobboboooooooooooooon
gooogoooobooogooooon

U00000000o0o00oi0i0i0D 1ibfoo.so0 00000 osf.2000
OO0O0O0oO0oO0oO0D /usr/local/libODOODODOODOOOOOOOOOOO
O0000000D0oesf.1 00000000 O00O0OO0OOOODODODOOO
goooooooooboooobobobbobbbbbbbbbooo

/usr/local/lib/osf.1/1libfoo.so

oooooooooooooooooobobooobobooooobobobbbbo
goooooooooobobobobobbooooooooooooooon
gooooooooobobobobobobobbobobooooooooooooon
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gooooboboboooogooooobobooooooooboboboooog
(/usr/shlib) 00 0000O00CDODOOOOOOOO

Ub0D0000000001libfoo.so00O00O0O0DODOOO0OODOOOOO
gooooboboboooogoooobon

/usr/shlib/osf.1/1libfoo.so

oooooooooooooooooobobooobobooooobobobbbbo
gooooooooooobooboboobobbobbbbbbbbbbbobobon
gooooooooooooobobobobbbbbbbbbboon

setuid 0000000000 DOOO0OOODODOOOOOOOOODOOO
oobooobO0oo0ob coboboooboooboooboobooon
goooooboobooogooooobbooo

% setenv _RLD ARGS -ignore all versions

ggodoooooooooooooooooobobboboobobobobbbbb
gooooobbooogoooobon

% setenv RLD ARGS -ignore version libDXm.so

gogbgbgbobobobobobod

ggodoooooooooooooooooobobboboobobobobbbbb
ooooobobboooooooboboooooo

- OJOODODODODODODODODODOOOOOOOOOOOOOOOOOO004gg
ggodooooooooooooooooobooboboboobobobobobbbbb
goodooooooooooobbobbbbbbbbboooooo
ooooooooooooooooooobooobooobooboobobobbob
oooooooooooooobobobbbbbbbbbobobooooo
gooooobooboooogogo

- J0O0OD0OODODODODODO200000000D0D0ODODOD
ggodoooooooooooboobooobooboboobbbbbDbDbDbDb oo
goooooooooooooboooboobobooobobobooboboboooo
oodooooooooooooooooobobobobooboobobobbbob
gjodooooooooooooooobilioooooobobooboon

doooooooooooooooooboobobooboobobobobbbbb
oooooooooboboooooobobbbooo
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04-3000000000000000000DOO0OODO0OODDOOO
gogz20b0b000o0oOb0bObObObObObObObOOo00ogo

043 000000000D0O00O0DOO0OO0DDODOOODO:O01

\

layrdl.so | layrd2.so I

libc.so(osf.1) | libc.so(osf.2) I

ZK-0884U-Al

iniN

0440000000000 DOODODOOOOOOOOO0O0O00O00O0O0O00O0OO0
goooooooboobobobobbbbbDbbbbbbooooo
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U044 00000000O0DOOOODOOOODOOODOO:O 2

/N

| layrdl.so I | libc.so(osf.2) I

| libc.so(osf.1) I

04-50000000000000000000000000000000
oooooooooooboboooboobobobbbbbbbbbobbbon

ZK-0885U-Al
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045 000000000D0O000DOOOODDODbOOoODO: O S

| appl_3 I
| libc_r.so(osf.2) I | libc.so(osf.1) I

| libc.so(osf.2) I

gooooooooobobooobobobboboboboboooooooooooao
ooooo

ZK-0886U-Al

U460000000000000000000O0O0O00ODO0OODDOODO
oooooooboboboobobobobbbbbbbbOooooo
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046 000000000DO0O0ODOOODOOODOODO:DO1

appl_4

libc.so(osf.1)

libc.so(osf.2)

libc.so(osf.3)

nlinlint

ZK-0887U-Al

0470000000 DODODODOODO200000000000000O0OO
goooobobobobDi1bob0b000b00b0b0b00b0b0bbboooo
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U4-7.00000DOO0O0OODOOODOOODOOODOODO:DO 2

appl_5

' :

libc_r.so(osf.1) > libc.so(osf.1)

|Iibc_r.so(osf.2) I | libc.so(osf.2) I

412 J0OO0googno

oooooooooooooooooobobooobobooooobobobbbbo
20000000000 00O0b0o0OobOoOobO0bDOoObODbDbOOobODbOOn
gooooooooooobooboboobobbobbbbbbbbbbbobobon
gooooooooobobooboobobobbbbbbbbboobbbb Oooo
goooooooooobobobobbbbbbbobbooooooooooo

Y

goboooobboooboboooobooooboboooboooboo
LD BIND Now O D QOOoOogouooooooooogboooooooo
goooooboobooogooooobbooo

gooooooooooooooooobobobobbbbbbbbooo oog
ooooobbooooooooooboobooooooobbooooog
ooooobobboooog

ooooobobooooooooooboobooooooobbooooog
gooo

413 J0O0oooogooogboood

gooooooooooooooboobbbbbbbbbbbbooooooo
ooooo
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- ODOODODDODDODOOOOOOOOOOOO0OO0000040040yg

goooooooobooboboooooooouoooooooboon
oodoooooooooooobooooobobobobooboobobobobbb
oooooboboooog

oodoooooooooooooooooboboboooboobobobbbb
goodoooooooooobbobbbbbbbbboooooo
odooooooooooooboooooboboboboobobobobobobbob
ooond42400000000000

- JO0O0ODODODOOOOODODDOD 300000000 0OUOOOOO
ooooboboooooocobooboboooooooobbboOoOoooo
gooooboboooo

O0000DbO000obDO0ogobDTrue4UNIXCODOODODDOOODODOO
gdddd o2 coooooUoUoUoUoUoUgoo
oodoooooooooooobooobooboboboboobobobobobobbob
oo o30boboobbobbbbbooooooo

 setuidU 00 setgid00O00O00O0OODO0OOOO0OOOODOOOO
gboobooboobooboobobooboobooboooobooo
(LD_LIBRARY PATHO RLD ARGSO RLD LISTO RLD ROOT 0 0)0
0d0ddddoooOoOopoooooooOooooOoOOoO0 (fusr/shlibO
O000O000)ODDOOoOoOoooOo

gdodoooooooooooooooobobboboobobbobobobbbb
00000 O0ODO0O000D0000 (/sbin/loader)DOODOODODO
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5

dox 00O oooooooog

dox OO DODODODODODODODODODOOOOOOOO ODOOODODODODDbODbOOO
goooooooooobobobobobobbooooooooooooooon
OOO0cCOUOQOFortranfPascalD 000 000ODOOOOOOCOODOOOO
O0dbx 00000000 cdbxO0000000O0O0O0O0O0O0OOOODODODOO
ooooobobooo0ooooooboobooooooobbooooog
oooooogoo

0000000 1adebug0 000000 O0OOOODOODOOOODOO
O0O000bO00b0GUNOOODOUOOODOO0OO0ODD eapxObOOO0ODOO
00000000 O0DOO0ODO0O0O000C00O0O1adebug000onoonoOd
0000000000 0DO0ODOO0ODO00O0C0000O0O0O00O0O ladebug
O0D00O0O0O0O0O0O QO Ladebug Debugger ManualO O O O ladebug(l) O

Ooo0oooogo

0000000000000000000000

- 000D000D00O0O0O00 (510)

- dxO00O00O000 (520)

- dx000000000 (530)

- dxO000000000D000D0000 dx0000000 (5.40)
- dbx000 (550)

- 0000000 0O0O00O00O00OO0 (560)
- 00D0D000O00D0O00D00O0D0O00 (570)
- 000O0O0OD0D00OD0DO (580)

- 000D0O0D0O00O0D0DO (590)

- 0000000 0O00D0O0O0 (5.100)

- 000D000D00O0D0D0O00 (5110)

- 000D000D00O00D0O0O0O0O000 (5120)

dox OO0 O0ODODOOOOODODODO 51



- JOOOOOCOOOODOODOOO (5130)

- 000000000 0DO0ODO0COODONON0DO0DOO sam.c
(5.14 0)

dbx 0000000000 0dx0000000000000000000

O0dbx() 0000000000

Visual Threads (O Associated Products Volume 10 CD-ROM OO O)0O OO
0000000000000 000doooooUooooooooooo
000000000000 D0D0O00000000d Visual Threads O O

POSIX Threads Library 0 0 000000000 Java0OO0OO0O0OODO
00000oooooDoo

obooooobO0o0obOoboo0obOb0 sam0Ooogooogo cooonbogooo
Ododd sam.cO0O0O S1000000000

gooooooooooooooobbbbbbbbbbbboooogoog
0s5-10jdddjdoooooobbbboboooooooooogo
googoobooboogoooo

05-1:00000000000000000000

ooogo g

ADDRESS 00000000000 0000000

COMMAND_LIST 00000000000 1000000000000

DIR 0oooooooo

EXP dox000000000000000000000 000
($listwindow +2) DO 00O dox OO OO OOoOOOonQ
000000000 inOto0D000 at0000000
0000000000 0000 000000000000
0000000000000 000000000

FILE 000000

INT 0000

LINE 000000000000

NAME Ax 00000000

PROCEDURE 0000000000000000000000000000

REGEXP 000000000 ed) 0000

SIGNAL 0000000000 signal@ 0000
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051 0000000000000 O0DO0ODOD (OO)

googo g
STRING

VAR

gooooobobobooogooobooooooon

(dbx) stop VAR in PROCEDURE if EXP

O00000stopd in000O0O0 1£00000000 51000000
O0OvarO PROCEDUREL OO0 ExpUOUOOOOOOOOOOO

ggd

00 doxOoooooooooooobbbbbbboboo
gooooobooboboooooooobbobooogoooobon
5130000000000

51 ugbougbouobogbgd

dodidbdexO000o0o0o0Oo0O0o0o0ooooooboooooooon
goooboobobbbbbbbboooooooooooooooDobooDo
gooooooooobobobobobobobbooooooooooooooon
ooooooooooboobobobb oooooboboboobobobbbbbo
gooooooobooogooo

511 oo ogoobgooboobogbibo

dox 00O 0OOOOOO0O0000000000000000000oooon
ooooooooooooboooboobobobobbbbobbbbbbbobobono
dox OO DODODODODODODODODODDODO0O0O0O0O0O0000oooooobooooo
gooooooooobobobbbbooou oooooooooobobooDoo
oooooooDDDdxOD0ODODODODODODODDODODODOO00000o
ooooooboooooooobbobooo
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512 DO0U0Oooooon

gooooooooobobobobobbbboboboooooooooooooan

O0o0o0o0o0o0o0o0oobObObOO0o0o0o0o0o0o0ooooDobboO00 main() OO
goooooooooobobooobobobobbbbbbbbbbbbooog
oboooboooboooboooooobobOoUobobOooboobOooo
goooooooboboboibobobobobobobbbbbOoOoooooooooo
gooooooooobobobobobobobboboooooooooooooon

gooooooooo oo ooo o
goooooooboobobobbbbooooooooo oooooooo

00000 whereODOO tstackOO0OOO0O0OO0O0OODODO)OOOOO

00000000000 0000 (upOdownDODOO funcO0O0DOODO
O0000)00O0O0O0OC0OOCOOO0ODOODODOODO U000 wheredO

goooooboooogooooobbooo

> 0 prnt(pline = 0x11ffffcb8) ["sam.c":52, 0x120000c04]
1 main(argc = 2, argv = 0x11ffffe08) ["sam.c":45, 0x120000bac][2]
[ | | [
[ | | |
[ | |
[ | [e]
[ (5]
| [¢]

=

U00o0oo0oooDDDDDo0oDD pent 000 prnt O0ODODODODODO
oot obobooooobobobbDbbDbObObobDDbODbODbDDbODbObD

0000000000 mainO OO

]

oooooboboooog

]

>sJ0jdjdddodooooooboboobbobooo
goooogoo

(=]

oooooooon

@]

oooooooon

]

ooooog

]

goooooooooooo
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513 U0dboobooboobooon

dox OO DODODODODODODODODODDODO0O0O0O0O0OO000ooooobDoooo
oooooooooboboobobobbOooooooooooooooo oo
goooooooooobobobobobobbooooooooooooooon
goooooooobooboobobbobboooooguooooooo oggo
gooooooooobobobobobobobboboooooooooooooon
gooooooooobobobobobobobboboooooooooooooon
gooooboboboooogooooobboooooooboboboooog

51400000000000

gooooboboooooobboooooooilooooooboboooo
gooooooooooboboboboobobooooooooooooooon
googooobooboogogooo

1. daoxUO0O0O00O00DODODOOO0O

doxO00ODDODDODODDODDDODDODOO0OO000000O0OoOoOoooDoDoDD
ooooobboo0ooooooooboo

2. whereOUOOOOODODOODODODODDDDODOOOOOOOOOOOO
ooood

gd

oooooooooooooobobobobooboboobobbbbo
gooooooooobooboobobbobDb -gbbbooboooo
goooobobboooouooboooooooobboo
ooooooboboooogd

3. stopUO0O0O0O stopi UOODODODOOOOOOODODODODOOOOO
goooobobooog

4. print000oogoooOoOooOoOoOoboboObDDDOOODODODODODODDD
ooooooboooog

ggodoooooooooooooooobooobbbooboobbobobbbbb
dox OO OOOOOOOODOOOO
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oooooooooooooooooobobooobobooooobobobbbbo
oooooboboooooogooo

1. ODoOoOoOoOoooooObObOobobbobbobobobboboboOooooooogg
ooooooooooooooboobobobobooooobobbbo

2. 00O0O0OO0OO0OOoOoooo

3. whereOOUOODOOOODOOOODOOODOOODOO

4. printJ0000000oo0ooooooobbbObODbDbbObbObOon
goo

5. 0DO0O0O0o00oooobobooi10o00oooobon

515 JUdogbogbgbobobobobabd

ggodoooooooooooooooooobobboboobobobobbbbb
ooooooobobooobobboooooooobon

- JOOO0OOODODOODOOOOOOODDOO
- JUOOO0OODODODDOOOO

goooooooooooooboobbbbbbobboboo

Jd00d0dooOd0oo0oooD0o0obOU00oo0ooOoDOoOooDoDOoOooOoooOoOoon
00 coredump 0000000000 O0ODOOOODOOOOOOOOODOO
00000000O0o00b 0ooooo0oooOoooobooooooOoOooo
O0000000000000000 corefiled 00000 abxOOOOO
005230 00000000000 0DODDODOO0O0OOODOODODOOOOO
000 000 coredump(l) DO OO OOOOOOA

516 OOOOO

goooooooooooooboobobobbbbbbbb oooooogo
goooooooooobobobobobbooooooooooooooon
oooooooooobobo oobobobobobobobobobobbbbbboogo
goooooooooobobobobobbooooooooooooooon
goooooo
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ooooo0ooboboboboboboOoooooooouoooooooooo
goooobbooooobooooogobon

odoooooooooooobooooobobobooobooobobobobbob
gooooooooobobooboobobbbbbbbbbbbooooo
goodoooooooooooooooboboboobobobbbbobbb

goooooooboobooboobbbbbbbbbboo

gogodoooooooooooooooooboobboboobbobobobbbb
ooooooooooooooboooobooboooobobobobobbbobono
ooooooooooooooobobooboboboooobobobobobbo

CurlzOOOOODOOODOOOODOOODOUOODODODOODOOO
gojoooooooooooooooooobooboboboobbobbbbbb
gooooooooooooobobboboobboboboog

gogodoooooooooooooooooboobboboobbobobobbbb
gojoooooooooooooooooobooboboboobbobbbbbb
oodoooooooooooobooooobobobooobooboobobbob
gooooobobbbbbbbbbooogooo

ooooo0ooboboboboboboOoooooooouoooooooooo

gjodooooooooooobooooobooboboboobobobbbbbb
dox 00O UO0OD0DDOO0O0O0D0 O0000D0DO0O0O0 doxDOOO0OO
000000000 apxDODOOOOOOOOOOOOO00O00

dox OO OOOOOOO0OO0DO0DO00O00O000O0O0O0OO0O00o0ooooon
ooooooooooooooboboboboobooobbbbo

O00O0O0Oplayback 000 record 00 00O0OOOOOOOONO
output 0O OODOODODODODOOOOOOOOOOOOOOOO0OO00
oooooboos940000000D0O0OO

(dbx) print (output)

gooooooboboboboboboOoooooooouoooooooooo
goooobbooooogooooboobbooogog -gbbbbbood
oooooboooooogooo
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5.2 dbx O OO

dox OO DODODODODODODODODODDODO0O0O0O0O00000ooooobooooo
U000 oooobiboioio0 daex0DDO0OD0O0O00U dbxODOOO0O
googoooboboogogooo

521 U00bO0oboboOoobobon

goodoooooooooooboboboobobbbbbbbbb -googo

gobooooobbboooobbboooobobboobbbO dexODO
ooo0oO0o0oooobooooboD -ooOUOOODOD abxOQOooO
00000000 0Db0O0O0oDObOOo0obObOOoOobObOoOboDbDOg (-o200)
gooooooooooobooboboobobbobbbbbbbbbbbobobon
gooooooooooobooboboobobbobbbbbbbbbbbobobon
gooo0oo0o0o0o0ooobObOOoo0oooooooooooooooooo
gooooooboboobobbbboooooooooogo

-gooobobooooobobooobobboooobobbooobboo
gooooooooob oo ooo
oooooobboooogooooon

e stop in PROCEDURE

e stepi

e cont

e conti

e (ADDRESS) /<COUNT> <MODE>

e tracei

oooooooooooooobobobooobobbbbbuoogog-gogg
gooooboboooooooobooooooob -gboboooooo

gooooooooooboboboboobobooooooooooooooon
googoooboboogogooo

gobooooooboobooobboooooooboobooooobobboon -g
gooooooopooboboobobobbobbbbbbbbbbobb oogog
ooooooo0oobD-goooooobbobbObobobobobObObODbDbDbOb
gooooooooobobobobboobobooooooooooooooon
gooooobooooogoooon
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ggd

goooboboo0o0oooooooooooooboooooo
gooooooooobobbobob-g000oooooOoDDDDO
goobboooooobobog -gooobbboooobbogo
dox OO OOOOO0O0ODODODOOOO0DODODODOO0OOOOoOoO
O0ooobobobO0o00oobbobDdaxdoooobooooog
gooooobobooogo

522 dbx OO OOOOoOoOoon

OdoxO00O00O00DDODOO0OD0OO0O0O0O0ODDODODO0O0O0OO abxOOOOOO
0obooooboooobbooboboooobOooobbooooboooooo
gooobooboobooboono

set Spage = 5

set $lines = 20

set Sprompt = "DBX> "

alias du dump
0000000000 .dexinit 00O ooooooooooooooo o
U0D0000bbo0db0dexUO0 .dbxinit DO OO OOOO0OOOAQg
U0 doxOJO0O0DOO0O0O0ODO0O0O0ODODOOOODOO0OODO sgOMEUL ODOO
000000000000 bO0o0o0bDbO0o0o0bo0OooboOg .dbxinit
gooood

523 dbx OO ODODODO

dox OO OOOOOO0OO0OO0OO0OO00000000O00O0O000ooooooon
dox 0000000000 DDDDDax0O0O0O0O0O0O000000000
oooooobooooogooo

dox OO OOOOO0ODOOOOOOOOOO

dbx [options] [objectfile [corefile]]

options dox OODODODODOOOOODODODODODODODODODODOO
oob0 5200000000000
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objectfile

corefile

goooooooooooooboboobobbbo
UO0O0000 objectfileOOODOOOOOOO
dox O UOOO0OO00O0 a.out00OO0O0OOO

0000000000000 000000
coredump() 0000000000000 O0OO0O
000000000000 O00O00000000O0
00000000000000000000000
00000000000000000000000
000000000000 O00O00000000O0
0000000000000 000 0000000
0000000000000 0dx0000000
000000000000 O00000000000
0000000 dx00000000000000
0000000000000000000 0000
00000000000000000 core0000
0000 0000000000000000000
000000000000 O0000000000O0
005100 0000000000

dox 0O OOOOOOOOOO0OO1000000 000000000O00ODOOO
gooooooooobobooobobobobbbbbbbbbboon

05-2:.dbx00000000O00OO

ooooo

oo

-cfilename

-Idirname

o,
o
P

OO0 O000O00aO0 Of
O0Oo Cooooofo ob
OO0Qo DO0O0O000gO oo
O0g DOoOoooogd O

gobooooooon
O

oBf ot

O
U5
e
Un
Do

U
i
U5
g
O
=
=

O

H
(|
(|
004

o
%

Ol Opbbgo

[:ID[:II:IDD [:ID
D[:Il:l DDDDDD

DDDDDDDD [:ID
DDDDQ_.DDD
Oqnono
Odgo

HDDDDD
Ogoo | O
OgOodH
Oqoooo
Oqoood

ooob

O

oooo

o
%
=
=
+H+
U 0
DD
oo

OO0go OOoOooooogo o
OO~

O0DO DODOoooooDOoog O
O0Og O D000
0
OOy O8

oo
Ood
(|
OHg o0
Ox g
oo
oot
ooX

O
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05-2.dbx000000000O0OMEO)

oo

oooao

| On
DOgoB ;o5
o O s el B
N D D.I
T el i Rl =
o_Hd o-o2
Ogoo_-_o- 3
O i g =
Jdgooo- g
DDDDDDDI
DmDDDDDDm
DDDDDDDDM
DDDDDDDDD
DDD@DDDD

obOgoo
D000 50A~A00
DooogLO000d
DooogOo000
oDoooL0000

M_U OO0 ~~0000
L0 O O Y

-module path

Ooooog

—-module_verbose

-pid process-id

dox OO0 O0O0O0DODOOOO0ODOOO0OO0ODOD

O
DDDDDDD
ODoHo0g g
O
e e e
O
OoO0o O 0
OgQg O
oBog2g
OO O
oOog
oo 200
e
OgOo O

o0 xBopoo
o080 oo0
OoOoo0OoOo
OoOoOoooo
ocoooooo
ooooooo

gob00O00o0o0obObb0000daex0b000ooooon

ooooobooooooobDbdax0000ooooooooobooDD
oooooboboo0o0o0oooobobbdaxdoobooooooooono
0o ooodiblUsamO00000oooOoOODOO0OO0OODODOOOOO

000004 (dox) OO0

dbx

enter object file name

dbx version 3.12

°
o

Sam

(default is ’'a.out’):

'help’ for help.

Type

{

if (argc < 2)

23

main:

(dbx)

o0O0oobObO00obObOU0obObU00bDquitObOOoobObOooooD (oo

O0qgO0O00000D00DO0) D quitOO0OO0O0OCO0ODbOOooooo
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53dbx 000000000

goooopbloz0o0doobobooooooobboooooooo
ooooooobooboo yoOooooOooOooooooooooooo

U000dex 0D 0O000000D0DODODO0O000O0O0ODO0O000DDODOO
0ooi10240000O

U0ooobobboooo0dildex00DD0D0O0O0000D0D0 dbxDO OO
googooooboogogooo

531 ODUODOO0OO

dox OO OOOOOO0OO0OO0OO0OO00000000O00O0O000ooooooon
O00 print 0000000000 DOOOOODOOO0O0O0O0DODODOGxOO
obboo0oz2000000000000000O0DbDO0OODOObODOOn
gooooooooobobooobbobobobbobbbDbbbobobbDbbDb oo
goooooooooboobobobobobbobobooooooooooooon

ooooobobooooooobobbbooo

sam.main. i

| |
I
| [2]

@M 0000000
2 0000000
E 000

532 dbx D ODODODODODODO

dox 0 ODOO0OO0COOO0ODbOOO0ODLOOODOO0DOODbOoObODbDOOO
gooooooooooDoboobODbbODbDbDbODbDDOD dbxUO0O0OFortran U
O000o0obO0o0o0o[locoboooobobobboocbobUoUoboDbOoOn 530
O000d00dex O #0000000O0OOOODODDOO
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053 dbxO0 #0000

oog

goooo

("FILE" #EXP)

(PROCEDURE #EXP)

(HEXP)

FILEUOOOODODOOODOOO #exp 000
gooooooooboo

(#exp)0 000000000

PROCEDURE U OO OODODOO
ooooooooooooo

goad
ooog
ggao

000 #Exp O

ggad

ooooooooooocooouooooooooooobobo bobs400
dox 0 0ODODDODODODDODDDDODODOODOOO0OO0O0OOo

054 CcOO0gonon

oagd &+, —*(0000), #, sizeocf ()&, ~, /, (type), (type *)

20

<<, >3, M L=, ls<m, v, <, 5, & & | | ] - % /R %, 10, >

8sizeof 00000 (number-of-bits +7)/8 00000000000000000000000000

ooooooo

bsx DDDODODODODOOO // 00000000

533 dbx 00000000 On

O5-500dox00000000O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0

055 00000000

0000 0o 0ooo oo
$address o000 $real ooooo
$boolean ooo $short 1600000
$char 00 $signed oooooo
$double Doooo suchar 0oo0oo0
$float oooogo Sunsigned oooooo
$integer oooooo $void ]

oooooooooooooooooobobooobobooooobobobbbbo
obo0o0obO0o0o0obO0o0obO0o0obOo0oobOooboDb axbbgno C
OO0oo0o0ooo0oooO0oooO0oobUobobOOg ()obooooooDOoo

000000000 doxO0O00ODO0DO0DO00o0o0ooooooobbDbDbDb 56
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Oo0ooO00oooObO00oooooDbbD1o000o0oDD aexOO
oooboooooo

0560000000

oo oo
false 0
true oono
nil 0
Oxnumber 16 O O
Otnumber o000d
Onumber 800
number 1000
number. [number] [e|E] [+|-]EXP ooooo
oo

oooooooooooooobobobobobobobooobobobbbo
gooooooooobobooobobobobbbbbbbbbboo
gooooooooooobobobobbbbbbbboboo

soctinJ 0 0O0O0O0O0O0O0OO0O 800000O0OOOO $hexin
Ooooobobbo0o0o01ebbbO0O0O0OOoOon 652000
gobooooo

soctints U0 DOOOODODOOOO8OO0ODOOOOO
shexints U0 0ODDODO0O0OOOO0OO0 16000000000
55200000000000

54 dbx000onoonon

dox OO OOODOOO0OO0OO0OO0OO0DO0000000O00O0O000ooooooon
o000 ddddexooooooooooooo
gooooooooobb oddooooooooooooooooDDbDoDo
oooooooboboboobobobobbbbbbbbOooooo
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541 dbx OO QOQOoooog

dox OOOOOO0O0ODOOOO0OO0OO0O0ODOOOOOO0OOO0obODbODbOOoOO

oooooooobobobobobobbbo0oooooooo oooooooo
UO0history0DDDDODDODOO0OOO0OO0OO0O0O0000000 slinesOO
ooboboo0ooooooobboooooooobo ooooooboboo2000
U000 setJ0000O0O0O0O0OOSlinesgooooOoOoOoOOO
ogd s5100000000000

000000000 dCRewwrnOO0OOOODOOO (n)DOODODO 1O
goooooo

U000O0OhnistoryJ0O0000O0O0OD0OO0O0O0O0O
history goooooooooooooooboboon
Return 0 O gooooobbooooooooobobb oooo

O0s$Srepeatmode D OO OO0 OOOOOOOOO
00 55100000

!string gooooooboooobobbobbbbbobobooo
goon

linteger ooooooobooobobbobbbboboboo

!—integer goooobobooooooobbooogoobon

(integer) D00 O00O0ODOOOCOCDOOCODOOO

oboooobooboboboobooobobobOoboo0o 1200D000DOO
oooboooooo

(dbx) history
10 print x
11 print y
12 print =z

(dbx) 112

(112 = print z)

123

(dbx)
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542 dbx OO QOQOOOOO

dox OO DODODODODODODODODODDODO0O0O0O0O0OO000ooooobDoooo
gooooooooobobobobobobobboboooooooooooooon
goooooooooboobobObO ooooooobobboobobbbbbbDbo
dox 0O O0OOOOOEDITORO EDITMODEL U OO LINEEDITUOODOOD
o000 chioooood uNngepITUOOOOOOOOOODODOO
goooooo

% setenv LINEEDIT

°

BournODODODODODOD KornOODODDODDDDDOOOOOOOOOOOOO

% export LINEEDIT

ooooooooooooooboobobobobobooboobobobobobb

- OOODO LINEEDITOODODODOODODODODODODODODODODO EDITMODE O
U0 epiTorROO00000000~iOOODDOODDOOOOO0OOODO
U0ddU0OKornOOOO viDOOOODOODOODOOOOO0O0O0000
ooooooobobobbbbbbbbbbbbbbbooo

Ctrl/D
Ctrl/H
Ctrl/J
Ctrl/L
Ctrl/M
Ctrl/v

OoooobbD0Oksh()ODDODODOOOOOOO

- JO0OD LINEEDITOOOOOOOODOOOOOOOOOOOOOO
00000 LINeEDITUOOOOOO0OOOOOODODODODO EDITMODE O
U0 EDITORU emacs DO UO0ODODO0OOOO0ODODODOOODODOOO
UOKornOUOUOO emacs ODODODODODO0DO0O0O0O000000000000O
00 0000000 LINEEDITOEDITOROO OO EDITMODE DO OO
oooooooooooooooboooboboobooobobbobobbo

U5-700emacs0000D0DOOOOOOOOOOOOO0O00O00
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O05-7.emacs 0000 dbxOODOOOOOODOOO

oooo oo

Ctrl/A 0000000000000 00oooOo

Ctrl/B o000 i1000000000

ctrl/iC 0000000

Ctrl/D 000000000000 000000

Ctrl/E 00O00o0oO0ooOoooooo

Ctrl/F D00001000000000

Ctri/H 0000000000000 0O0on

Ctrl/J 0oooooDooo

Ctri/K (ep1TOR 000 EDITMODE 00O OOO00DO0O0OOOOOO
0)0OOOOOOOOOOO0OOOO0O000 00000000
O000000000000D000000000000000
00000000000 0000000000 0000000
O000000000000000000000000000
OD00000000000000000000000

Ctrl/K char  (LINgEDITOO0ODD0000000000000) charO0
OD00000000000000000000000

Ctrl/L 0oooo00ooooooon

Ctrli/M ooooooooon

Ctrl/N O0000000000 100000000

Ctrl/p O0000000000100000000

Ctrl/R char 000000000000 0000000

Ctrl/T 00000000 2000000000

Ctrl/u 00000 4000000

Ctri/w 0O0oO00ooo0ooOoooo

Ctrlry Ctr/K 0DOO0DDODOO00OD0DOO00ODO0OODO0OO0O0D

Ctrliz 000000000000 0000000

Escape 0000000000000 00ooogo

ooooo 00000000000 100000000

ooooo O0000000000 100000000
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O5-72emacs 0000 doxOOOOOOOOCOOO(@O)

gooo oo
goodadg oobooo1000000000
gooog ooboo0o1000000000

543 DUO0UODOOOOOOO

oboobO ggbobooobOoobOobO0oobUooUobObObDUoOoboobo
gooooobboooooooobobDOwhendO0DOODODOOO0OOOOO
oopbD0OO000 s58400000000000

100000000 20000000000 b0Oo0oobDoooobOooon
obooobooobbooo200b00oooboooobooooboooooo

(dbx) stop at 40; rerun

[2] stop at "sam.c":40

[2] stopped at [main:40 ,0x120000b40] i=strlen(linel.string) ;
(dbx)

544 O0O0OOOOOO

dox 0000000000000 0000000000000oooobDooDD
ObO0Oo0oDcr/izO0O0OD0OdexOOOODOOODOOODDOOODOO
oo bob0o0oo0oooo100d0dddex oo ooooon
ob200000000D0000DO00OO0ODOOODOOODOOODOO
ooooobob100b0bbo0o0o0ogooobon

oooooobooooboooobooobo s42000000000000
ooooobobbooooooobooboooooo

godooooboo ioodooooooooooooooon
(dbx) i [Ctrl/Z]

ioctl.ioctl .ioctl isatty.isatty .isatty i int

(dox) i[2]

gobooooboboobooobooboboobooobooobooboooo

gooooooobooboobobooooogooouooooooooon
gooobobbobooo0tdbdaex0O 0000000 DOODOO0O0O0
oooooboooooogooo
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gooooboobooobboboobobbon
(dbx) print file

(dbx) print file header ptr
0x124ac
(dbx)

55 dbx 00O

dbx 000000 0cbxDDODODODOOO0OO0O000000000000
ooooooooooooboooboobobobobbbbbbbbbbbobobno
ooooooooooooboooboobobobobbbbbbbbbbbobobno
gooooobooboogooooon

551 DO0UODOOOOOOUd

set U0000O0dbx 000000000 dbxO0OO0OO0O0OdbxOODO
O000o0b0DbD0O0oO000o0o0obbbO0uwsetd0do00b0dox0O0Od

goooobooobbobooooooooboboboooooobooo

print OO O0O0OD0O0O0D0 daoxO0OO0OO0ODOOODOODODO 580
oooooooobo oobobooboboobobbbbbbbbbOooooooo
oooboooooo

set 000 unset 0 00000O0O0O0O0O0DODODODOO

set dox 00 0DDOOO0ODODOOODODOOOO

set VAR = EXP 00000000000000000000000
oooooo

unset VAR dox 000000000000

UO0000set000unset 00000ODODODODDODODODOOOO

(dbx) set
$listwindow 10
Sdatacache 1
Smain "main"
Spagewindow 22
test 5
Spage 1
Smaxstrlen 128
Scursrcline 24

more (n if no)? n
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(dbx) set test = 12 [2]

(dbx) set
$listwindow 10
Sdatacache 1
Smain "main"
Spagewindow 22
test 12
Spage 1
Smaxstrlen 128
Scursrcline 24
more (n if no)? n
(dbx) unset test
(dbx) set
$listwindow 10
Sdatacache 1
Smain "main"
Spagewindow 22
$page 1
Smaxstrlen 128
Scursrcline 24
more (n if no)? n
(dbx)

1] dbx 0000000000000 0O0O00
) OODODOODOODOOOOOOOO
B DOOoOOoOoOoOO

552 0J0O0O0O0O dbx OO

058000000 dox0D00O00O0O0O0ODODOOOOOCODOIODOO
ooOBUOO0ObOOOOOSsSOOOOOUObObOO0ObO bDOOODbDOOODOO
ooooobobob RrROOOOOO
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goad
Saddrfmt

058 00000 dbxDOO

gono
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ODooOoOo0
Ooo0OoO0O0D

"Ox%1lx"
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ogod
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oood
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OoooO
OoooO
ooog
ooo
ooo

Sassignverify

Sasynch interface

D gFPooofoooo
DDDDDDDD oooQo
DojgPo0ooooooo
Do-gHP-ooooooo
Doogfoooooooo
DoogPoooooooo
boo~Moooooooo
OoooooOoOoooooon
ol o N o e o e e e )

0

step/stepi,
next/nexti, c
return 0O

0

Sbreak during step

Ooooog

Ooooog

Ooooo

Oooonod
Ooggod
Oooopod
ooogoO
OoogoO
Ooogoo
OOoogoo
O00ocOd

Scasesense

|

w0

Scurevent

I R
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058 00000 dbx00 (00O)

gano

goooo

god

goo
I R

oo
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od
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ooo
R |
ooo
Ooo
Ooo
Ooo

Scursrcline

DMDDDDDD
Ux -—ooooUdno
D%MDDDODDD
DDDDDDDDDD
Oo-ooootoo

DDMDDDDDDD
Oogpooootoo
Oogpooooood
ODogoooooog
ODogooooooOd

Oo«wOooooooo

Sdatacache

oooo
gooOnOd

ooooo
LpOOoOoo
30000
Soooo
cOOooO
SOoooo
VO KOO
O"oOO

re
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Sdefaultin

SR

Uooo

Uooo
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Soooo
Soooog
S N
Soooo
OO XOO
OsoOO

re

goooo

sdefaultout

SR

OO
OO
ogd
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|,00
oo
ooad
|
oond
— OO0

Sdispix

oood
gooogo

Shexchars

le000O0O

goooooo
gooo

ad

ogog
oood
ooo

goad

Shexin

goad

Shexints

goad

Shexstrings
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058 00000 dbx00 (00O)

gano

goooo

god

goo
I R

oo
oo
OO
oo
oo
oo

gno

shistoryevent

o
oo
oo
o
oo
oo
oo
X O
o O

20

$lines

list 00000000
oooooooooo

Spagewindow/2

$listwindow

Oood
ood
ogd
ootbgo
oobgo
OO Xo0o
OoogoQ
Oooog
ooooo
Ooooo

main ()

"main"

Smain

OoOoo

Oooo

oOoo

ooogonQ
ooob
ooono
oood
oooad
xOoo
o oo

128

Smaxstrlen

O
O
O

~—
Oqpo Hopgo

Oogogooo
OgotHoogo
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Onpofoogno0o000g0o0oxg
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g o o e o o
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o e e e o
XOODDO0DO 00000000
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ugging

eb

goooo

S$module path
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oood
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Spagewindow
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Sprintdata
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Sprinttargets

DDDDDD
_H__H__H_D_H_D
Oqooboo
[ s

good

Oooooood

step [n] 0 OO

Sprintwhilestep

0o O, 0O
HooHYo-0Ogo
OgoHYoodgo

OooYoodon
OooYoooon
OgooHoooog
Ooooocooogoo
ODooooodooo
Oooooooog
Ooooooooo
Oooooooon

Sprintwide

n (de) n

Sreadtextfile

Sprompt
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xoooD2E2E0o-
5 S
S i

O O
ooool 5550

ooood ]

ooo

coooBogogeo
noooYggpooo
goooYgooooo«bad
CooOoOooOpoooooobc
oDoOooooooooba
ooDoOoooogoooo<o
“D00Oooooooooog

gooo
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Srepeatmode
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O
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Srimode

OgOo

OqnoO

OqnooOg
Oqgog
Ogoog
OooOog
Ogoo
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OooO X
O0oOm®

"sigaction"

Ssigvec
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ooot
oood
oood
ooot
ooot
oood
ooo X
Ooo©
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Ssigtramp
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$stopall on step
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058 00000 dbx00 (00O)

gano

goooo

N/A

god

goo

$stop_in main

$stop_on exec

~ooo s Y e R s
SoooOHUopoOgOgooo
SooofHooD o Ogpbo
PoooU00ooOd{0opnood
cooodbBoo0 80oouod
noooObdoogb I Oogbood
nOooO0eoo0S0o0n0o0
~OooO0oooo %0ooooo
LOoooodooo goooood
i 3 o e s e e = s o s

0] 0 Q
—SwOO0O0OO0OOO0O00w«wO-osOoOOooo

O00dbx OO

$stop_on fork

"tags® tag0 000000

Stagfile

Straploops

553 DUU0bOOooboooogd

alias 00 0000000000000 O0O0O0O0O0OO0OOOODODOOOO

goooooo
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alias 0000000000 DOO0OO0DOODOO0O0OODOOOOODODOD
o000 oo ooo o
o000 00U ooooooo

dox 000D O0O0OO0OOO0ODODOOOOO0OOODOOD0OODOOOOODOO OO
000000000 00ObO000ooO0oOoo0obOoOO0oOoooOooOoOooDo

0000000 000 .dbxinit OO0 00000000 OOOOOO0O
0000000000 0bOo0o0oo0oobOboO0o0oooO0D oooooooono

O00000Ounalias 00000000000 uwnaliasOO0OO0OOO

000000000 00DbL ODooobOO0oOoooOOoooooOoOoooooa

ooooooad

alias 00 uwnalias 00000000 O0OOOOOO0O0O
alias

oooooopbooooogogooon
alias NAME1l[ (ARG1, ...,ARGN)] "NAME2"

dodoooo0oo0oO0ONaMeElJ0O0O0O0O0O0OOONAME200D00O0
oo0o0barGL, ..., ARGNUODODDDODDDDODOODOOOO

unalias NAME

oooooooooobobboNaMeUO0O0ooooooo

alias 000 uwnalias 000000000 OOOOO0O0O

(dbx) alias
h history

si stepi

Si nexti

g goto

s step

More (n if no) ?n

(dbx) alias ok(x) "stop at x" [:]
(dbx) ok (52)
[2] Stop at "sam.c":52 [4]

(dbx)

(dbx) unalias h [5]
(dbx) alias

si stepi

Si nexti
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g goto

s step

More (n if no)? n
(dbx)

oooooooon

S

goooooooooooooooooooooboboono

]

5200000000000000000O0O

(=]

5200000000000 000000O0ODOODOO0O0OOO0OO
goo

(@]

U0 nb00O0O000D0OO0OO0O0O00O0ODbOODOO0O0OO0O0oDoOD
gooog

554 JUUUUOOUbooooobo
status 000 00O0O00D0O0OO0O0O0O0OO0OO0O0OOODOOOOOOODO
oo0oOoOO0oOooooooo
- JOODODOODODODODDD stopOOODODODODO stopi ODODODO
- OOODODODDODDDDODO traceOODODODODODO tracei OO0
e whenODOOO

- JO0O0OOODDOODOOO record input 0O OOOONO record
output 0O OO

status 00 000000000000

O

(dbx) status

[2] trace i in main

[3] stop in prnt

[4] record output /tmp/dbxt0018898 (0 lines)
(dbx)

ooooooOooO(@ooo [e1)bobOO0oOO0O0OO0OO0OOOOooOOon
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555 oo bobuobobuoogogo

deleteJ00O0O0ODODOOO0OOO0ODODOOOODODOODOOOOODODDO
O0ooooooopopobobooobobobbDbDbDbDbODDstatusgoooQonO
gooooooobooobobobobbbbbbbobboooooooooo

disableJOUOUOOOOOOOOOODODODOOOOOOOOOOOOOOO
O0 enableJ000O0O0O0O0O0OOOOODOODOOOOOOOOOOO
goooooooo

deleteJU0OOOO0ODODODOOOOOOOO
delete EXP1[,...,EXPN]

gogooooboboooogoo

delete all
delete *

ooooobooboooogooo

deleteJU0OOOO0ODODODOOOOOOOO

(dbx) status

[2] record output /tmp/dbxt0018898 (0 lines)
[3] trace i in main

[4] print pline at "sam.c":

[5] stop in prnt

(dbx) delete 4

(dbx) status

[2] record output /tmp/dbxt0018898 (0 lines)
[3] trace i in main

[5] stop in prnt

(dbx)

disableJUU enable UU0O0O0O0O0O0O000O00ODODODODO

disable EVENT1[,EVENT2, ...]
enable EVENTL1[,EVENT2, ...]

oo0oOoO0oOoooboboDb/mboogoo

disable all
enable all

o0bOOO0oOooooboo/moobooog
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556 U000 bOoOobboOobboOoobooon

listobj U0 DDD0DD0DdxO0 00000000000 0O0O0OO0O0O0O0OOO
goooooooooobobooobooboobobbbbbbbbbbbbbooog
gooooboooboooboobooobooboboobobooboon
0000000000 Db0000D0 1istopj 00 O0000OO0ODDOOOOOO

O

(dbx) listobj

sam addr: 0x120000000 size: 0x2000
/usr/shlib/libc.so addr: 0x3ff£80080000 size: 0xbc000

(dbx)

557 JUUububobuobobuobobounoood

000000000000 000000000000000000000
0000000000000 000000000O0&x00000000
0000000000000 00000000000000000000
000000000000 000000000000dx0000000
00000000 000000000000000dex0000000
000000000000 00000000000000 (000000
D0dbx()000000000)0

- dox0OOOOO0OOO-module pathOOOO0O00OO0O0O0OCDOOOCODO
gooooobboboooobbbobooog

o

% dbx a.out core -module path /usr/project4/lib dir
- doxO0OOOOOOO0OODDODO DBX MODULE PATHUO O OO DO DO O
goooooood

% setenv DBX MODULE PATH /usr/project4/lib dir

°

- dox00000000000000O0O0O0O0O0O0O0O0O0O0O0OOOOOO
U000 smodule pathdbxOOUOOO0OOOOOOaddobj OOOOO
gooddoooooooooobooobo oo oUooo

(dbx) set $module path /usr/project4/lib dir
(dbx) addobj libdef.so

ggodoooooooooooooooooobobboboobobobobbbbb
O00O0O0ODOverbose OO OOODODOOOODOOODOOO

= -module verbosedbxUODOOOOOOOOOOOOOO
- OO0 pBx MODULE VERBOSEU OO OOOOOOOOOO
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= smodule verbosedbxUUUOUOUOOOOOO0OOO0OOOO

558 dbx 0O 0O0O0DODOOOOO

dox O ODODODODODODODODODODODOOOOOO0OOshODODODODODODODODODOO
O0D00O0D0abx0O0D000OD0exit000DOOOODOOCr/DOODO
goooboooboooboooooogogoougg dexd000dddsh
goooooooooobooobbobobbbbbbbbboboo

O

(dbx) sh
% date
Tue Aug 9 17:25:15 EDT 1998

% exit:

(dbx) sh date

Tue Aug 9 17:29:34 EDT 1998
(dbx)

S6 DUuuoouoooogn

oooooooooooooobbbbbbbbbbbbbboboogooo
oooooooooooobobooboobobobobbobbobbbbbbbobobono
gooooooooooooobobooboobobbbbbbbbbobooboon

561 UOU0UOOOOLOOO0OODOOObOOObOOn

0000000 (5230000)00 -to0O00oDOO0DODODObDOD
O00dox 000000000000 0O0O00O0OD0ODODODODODOODODOOO
ooooooooobobobobobobDbDbDbDbDbused00D0ooOoooOoO
goooo

- JUOO0OO0OoooobObOOOoOoOooooon
- JUOO0O0ooODOODOOOOOOO

useJO0O00ODOOOOOOOODOD ./O0000O0ODODOOOOOOO
gooocoOoooDOobobD nOOoOOoOoDOo

use 00 0O0ODOOOOOOODODOOOO
use

gooooooobooogooooon
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use DIR1 ... DIRN

ooooooooooooooboboboboboboooobobbbbo

O

(dbx) use

.
(dbx) use /usr/local/lib

(dbx) use

/usr/local/lib [2]

(dbx)

gooboooooo
gooboooooo

562 UOU0O0OODLOOODOOOLOODO

5120000000000000000000000000000000
o000 oooooo
UO0OwhereODODOD tstack 0000000000000 0O0O0O0OOOOO
googoboooooobobooooodgdibbuplddown OO func

ooooooboooooogooo

5.6.2.1 whereOOOOOOO tstack OO0O O

where 00 O0O0O0O0OO0ODO0OOODOOOOOODODODOO OOODDOOOO
o0O00oo0bO0o0o0obOO0o0o0ooObOOoOoOobDOoOoOobOoUoobOoOobo (oo
O000000)DODODOOO0O0OO000 tstackO0O0OOOOOODOO

goooooooboobobbbbbooooo ooooooooobooboDoo
ggdsl2fd0dooooooooo

where0OOOOOO tstackOOOOOOOOOOOOOOOOO
where [EXP]

tstack [EXP] 000000000000 00O

EXpO0O0OOOOOO0OO0OO0OO0cbxO000000O0O0EXPOOOOOOOOO
00 exp00O0O0O00000000000000O00O0O0O0O0OO0OOO
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0000000000 sam.cO0O0O0O0OQ0ODODODOD pent 00O DODODODOOO
00000 sam.cO000000O0OD0 prnt() OOO/OO0DO0DO00O0O wherel
O0000o0o0o0opoDoDoOoOooOoOoOOOOODODODODODODODOOOO

(dbx) stop in prnt
[1] stop in prnt

(dbx) runz
(dbx) where 1
> 0 prnt(pline = 0x11ffffcb8) ["sam.c":52, 0x120000c04]
| | | |
| | | | [6]
| | | [5]
| | [4]
||
| [2]

oooooboboooog

=

goooogoo

[© ]

00 pline 0000
oooooooon

(=]

ogoo

@ [0

gooooobboooo

5622 upOOODOOdown OO OOOfuncOOOO

uwpUOD down OO ODOOOO0DO0OO0O00000000000000O0O0O0O
o000 oo ooo o
ooooobobbooooooobon

funcOODODOODODODODODOOOOOOOOODOOOOOOOO0O00004d
ooooobobooo0o0oobobbobOO0o00o0oooboD func00DODOOO
gogooooboboooooooooobobooooooobobobooogg

oooooogooo

updown 000 func OO0 OOO0O0O0O0OODOODOOOOO

up [EXP] 00000000000000000000000
00000000000 10000
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down [EXP] 0000000000000 0000000000
D00000 00000010000

func gooooooooboobboobooboog

func PROCEDURE PROCEDURE 0 00D DDDDDOOOOOOOO
oooo

func EXP gooobooboooooobobooooobon
ooo

ooooobobbooooooobooo

(dbx) where

> 0 prnt(pline = 0x11ffffcb8) ["sam.c":52, 0x120000c04]

1 main(argc = 2, argv = 0x11ffffe08) ["sam.c":45, 0x120000bac]
(dbx) up
main: 45 prnt(&linel);
(dbx) where

0 prnt (pline = 0x11ffffcb8) ["sam.c":52, 0x120000c04]
> 1 main(argc = 2, argv = 0x11ffffe08) ["sam.c":45, 0x120000bac]
(dbx) down
prnt: 52 fprintf (stdout, "%3d. (%$3d) %s", IZ|
(dbx) where
> 0 prnt(pline = 0x11ffffcb8) ["sam.c":52, 0x120000c04]

1 main(argc = 2, argv = 0x11ffffe08) ["sam.c":45, 0x120000bac]
(dbx) func 1
main 47 prnt (&linel)
(dbx)

1] 1000000d
2l 10000404dd
Bl main OO0 O0O0O00

563 UOUOOOOOODOOOOO

fileOOUOOOOODODODDOOOOOOODODOOO0OOOODDODOOOOO
gooogooooboooogooo
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ggd

oooooooooooooobobobobobobobooobobobbbo
func000D0D0D0OO0OO0OOO0OO0OO0OO00000000000000
U0 filegOOOoooooooooooooooobDDbDDODOD
ooooooooooooboboboobbboooog

fileOQOOOoOooOoOODODOOOOOO

file Odooooooooooooood

file FILE goooodoooooooooouooooood
O

(dbx) file

sam.c

(dbx) file data.c

(dbx) £file

data.c [2]

(dbx)

goooogo
goooogo

564 D0OODOOOOODOOO

list 0000000000000 000000000 dbx OO
slistwindowO O dbx OO OUOOOOOOOOODOOOOOOODODOOO
list 00 0O0O0oooO0O0OO0o0o0o0oooboooooooobooooog
gooooobbooogoooobon

00 list 0000000000 DDOO

list O00000 $listwindow DO O OO OO0
list EXP 000000 exp00000000
list EXP1,EXP2 Exp1 00 Exp2 00000000000
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list EXP:INT 000000 (exp)00000000O (INT)ODOODO
00000 ($listwindow OO OO ODOO)

list PROCEDURE $listwindow 00 D00 DD0OODD0O0ODDOOO
0o0oo000oooon

ooooobo40000b0 20000000000

O

(dbx) 1list 49:2
49 wvoid prnt(pline)
50 LINETYPE *pline;

listdO0 000000000 wOOOOoooOooooooooooo
ogooad
(dbx) w
45 prnt (&linel) ;
46 }
47 '}
48
49 wvoid prnt(pline)
> 50 LINETYPE *pline;
51 {
* 52 fprintf (stdout, "%3d. (%3d) %s",pline->linenumber,
53 pline->length, pline->string) ;
54 fflush (stdout) ;
ddddddo0 (»)Oooooooooooooo xoooooooooo

O000000D0O0DO00D0 (pe)oCOCODOOOO

565 U0OU0O0OOO0ODO0OOOOOOOOn

(0000000 2000000000000000000000000
00 0o0doo (oooooooooodg (k)obooooooooon
0000000 0OoO0d0do0ooOoO00bOoOd0ooooDoDOoOooooOooOooDo
0d0O0O000oO000o0ooOo0o00oooOoDOoOoooOoOoooooOooo
0000000000 0bOo0ooooooooooooooooooon
dbx 00O $casesense U0 000000000000 dx0O0000O00O0OO
oo0odoOoogooad

goog /000> 0000000000000
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/ [REGEXP] 0000000000000 0O00000000
000000000 000000000000
000000 1000000000000000
Oooooooooo

? [REGEXP] 0000000000000 0000000000
oooooooon

O

(dbx) /lines
no match
(dbx) /linel
16 LINETYPE linel;
(dbx) /
39 while(fgets(linel.string, sizeof (linel.string), £d) != NULL)
(dbx)

566 dbx DO O OOOODODOODDOOOO

edit0J00000D0DDDDdx00000000O0O0O0OOOOODOOO
o000 ooooo0oooooodddaexddooooooooooon
O0000cbxO00O00O0O00OO0O0ODODODOOOOO

U0 edit 0000000 O0OODDODO

edit gooooooooobobobooboog
edit FILE goooooooooooooooboboon

edit0D000O00O0DOOO EDITORODODOOO0ODODOOOOODODOOOO
OO0 epITOROO0O0O0OOOCOODODODOOviOOOOOOODODODOOO
dox D OOOOO0ODODODOOOODODODODOOOO

567 DUOUODOOOOOOO

whichOOOUOOODO whereisOOOUOOO00D0OO0ODOOOOODDOO
goooboobobbbbbbbobooooooooooooooDboboDoo
ooooobobboo0ooooobbo bbb 200000000 53100
oooooobbooood

OO0 whichODODOOOOO whereisOODODODODODODODODODOOO
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which VAR 0000000000000 00000
whereis VAR 00000000000000000000000

goddoooboodd iooooodobooono igdboooooonboo 1l
gdddooooooooooooooooon

(dbx) which i

sam.main. i

(dbx) whereis i
sam.main.i

568 U000 OOOLOODOOObDOOODLOO

whatis 00O 0OD0OD0O0O0O000D0OO0OO0OO0O0OO0O0O0OO0ODOOOO0O0OOO0O0
goooooo

U0 whatisOUOODODODDODOOOOOOO

whatis VAR gooobooboooooobobooooobon
ooon

O

(dbx) whatis main
int main(argc,argv)
int argc;

unsigned char **argv;
(dbx) whatis i

int i;

(dbx)

Sy Uugoboogn

doodooooooooooooooboboboboboboaxbObDbDbDbDDbDbOOO
gooo0o oo oooooo
gooooooooooobooboboobobbbbbbbbDbDbDbbbobobn
ooooooooooooboooboobobobobobbbbbbbbbbobobono
ooooooooooooboooboobobobobobbbbbbbbbbobobono
goooooooboooobobobbbbbbbobbooooooooooo
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571 JUUUODLOULOOboooog

run000 rerun00000000000O0O00OOOOOOOO O0OO
0d00O000bO0o00doObO0o00oooO0oOoo0obOoDOoOoooOooOoOooDn
run0 000000000000 0OO0OO000O0apxOO00O0OOOOOO
00000000 rerun00000000OO0OOOOODOOOOODOO0O
Orun0000 rerun000000000O00OO00O0OO0O0O O rerunO

od

O0ooobbb0O0args0000D0OO0O0OO0OO0O0OOODODOOOOOO

U00o00o0o0oDDO0DD args0000000000000000 runO

g

od
gd

gd
od

run
run

googoooooboo

oooooooocbobbboboboooooooooooooooooo
gooooobooooooooooooo

oodoooooob <rFILELI0O0OOOOOOOOOO0O00000
goooobboooogogooon

oodoooooob sFIE200000000000000000
oooooboboooogooooon

Ub0O0o00000000 s>sFILE200stderrd 00 stdout 0O OO
oooooboboooogooooon

gd

O0000O00Ocrecord output OO0 OOOOOOOOOO
00000000 record output 00O 0OOOOODOONO
0000000000000 000gdoo0Odd record output
O000000D0D0DODODOOSb594200000000000

runJ0000rerun 0000000 args0 0000000 OOnO
[ARG1 ... ARGN] [<FILEl] [>FILE2]
[ARG1 ... ARGN] [<FILE1l] [>&FILE2]

goodoooooooooooooboooboboobobobobbbbb

5-40 dbx OO O O0DOODOOOOOOO



args [ARG1 ... ARGN] [<FILE1l] [>FILE2]
args [ARGl1 ... ARGN] [<FILEl] [>&FILE2]

gooooboboooogogooooobobooooobooboobooogoo
000000000 0000000 rwun000 rerun000000O
oooooboobooooooo

rerun [ARG1l ... ARGN] [<FILEl] [>FILE2]
rerun [ARGl1 ... ARGN] [<FILEl] [>&FILE2]

goooooboboooooooooboogoooobbbooog

ogoad
0
(dbx) run sam.c
0. (19) #include <stdio.h>
1. (14) struct line {

2. (19) char string[256];

Program terminated normally

(dbx) rerun [2]
0. (19)#include <stdio.h>
1. (14) struct line {

2. (19) char string[256];

Program terminated normally
(dbx)

000 sam.c OO0
0dddoooooooooboooooooon

572 stepU 00O 0ODOODLOOOOOOOO

O00ooob0b0o0o0o000obb0o00oug0bDstepgggonooOonQ
next 00000000 DOOOOO0OODOOOOOODODOOOOODODOO
gooooooooboob oooboobobobobobobbbbbbbboogo
O00OOstepi 0000000 nexti 0000000 0OOOODODODOO
O000OexpO00OO0OOOOOOOOOO0OO0OOOOOOOOOOOOOOO
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0000 expO00D0OD0OD0ODODODDDdexO00O00O0O0O0O0O0O0 10000
0i1i00o0ooooooogoon

expO000000OO0ODODODOOOOOODODOOOO

- dox 000000000 O0000000 exp00O0ODODDODODOOOO
oo ooboo0D0D expO0D0OO0D0ODDODODDDODOOO

e stepU00 stepi 00000000 EXPODODDDODDDDODODODOO
ooooooooooobobobobboboboboDbDbDb expOOOQOQoQoo
gooooooooooooboobobbobobbbbbboooooooon
goooobbooooooobooooooo

- nextJ0OD0D nexti 0000000 EXPUUOOOO0OO0O0O00OO0OOO
o000 exp000000ooooooooooooooooo
godooooooooooooboooobooboooobobobobbbbobono
oo expoooooooooooogg

00 step/stepi 000 next/nexti 00000000 DODODOOO

step [EXP]

stepi [EXP] 00000000000000000000000
000000 ExpP000000O00O0O0DOODOO
0000000000000000000000
00 0000oo 10

next [EXP]

nexti [EXP] 00000000000000000000000
000000 Exp000000D0000O0OOO0
0000000000000 10

0

(dbx) rerun
[7] stopped at [prnt:52,0x120000c04] fprintf (stdout, "%$3d. (%3d) %s",
(dbx) step 2
0. ( 19) #include <stdio.h>
[prnt:55 ,0x120000c48] }
(dbx) step
[main:40 ,0x120000b40] i=strlen(linel.string) ;
(dbx)
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Sbreak during step U0 U $printwhilestep 0D O 0OOQO
step/stepi 000 next/nexti DO O00OOOO0OOOOOODOOO OO
0O0ooonos80000ooooon

573 return OO 0O 0O

return 0 0000000000000 00000D0000000O0O0O return
gooooboboboooogooooobboooooooboboboooog
ooboooooo

U0 retcurn 0000000000000

return oooooooboboboobobobbbbbbobobooo

0000000000000 0000000
return PROCEDURE npopgpgpooOoO0OO0O0O00O0OO0OOOOOOO
O PROCEDURE00O0O0O0O0O0O0O0OODOODOODO
0000000000000 0O0O0O0O00000
0000000000000 000O0O0O0000
oooo0O00oO

O

(dbx) rerun

[7] stopped at [prnt:52,0x120000c04] fprintf (stdout, "%$3d. (%3d) %s",
(dbx) return

0. (19) #include <stdio.h>

stopped at [main:45 +0xc,0x120000bb0] prnt(&linel);
(dbx)

574 JUUUODLOOULOOLOOOLO

gotoUODDOOO0OODOODODDOOOOOOLODDODODOOO OOOO
O000OwhenOOOOOODODOOOOOOOOOOOOOOODDOOO
goooooo

U0 gotoOOODOO0OO0OOO0OODDODO

goto LINE 0000000000000 000000000

goo
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(dbx) when at 40 {goto 43}
[8] start sam.c:43 at "sam.c":40
(dbx)

575 LU boooboobbooboboobgd

ggodoooooooooooooooooobobboboobobobobbbbb
Oooooboboo0o00bbboo0o00dbd cont000O0OOO0OO0O
ooooboobobbbbbbbobooooooooooooooooooo
UOOconti 00ODDODOOO0OO0OOOO

U0 cont 000 conti 00 O00OO00O0OOOOOOO

cont
conti

ooooooboooooooobobooooobboboobooood
ggo

cont to LINE
conti to ADDRESS

odoooooooooooooooooooboboboboboobooon

cont in PROCEDURE
conti in PROCEDURE

gooooobboooogooooboobon

cont SIGNAL
conti SIGNAL

googooboboooooooooboogoooobbboogg
gooooo

cont SIGNAL to LINE
conti SIGNAL to ADDRESS

goodoooooooooooboobobobobbobobbbboooggo
gooooooboboooo

cont SIGNAL in PROCEDURE
conti SIGNAL in PROCEDURE

oobobooooooboboooobooooooboboooobobboo

cObDiOObDb0O contOOOooobOOoooObOOOoOoOO
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(dbx) stop in prnt
[9] stop in prnt
(dbx) rerun
[9] stopped at [prnt:52,0x120000c04] fprintf (stdout, "%$3d.(%3d) %s",
(dbx) cont
0. ( 19) #include <stdio.h>
[9] stopped at [prnt:52,0x120000c04] fprintf (stdout, "%$3d. (%3d) %s",
(dbx)

o000 contigooooooooooOoboOO

(dbx) conti
0. ( 19) #include <stdio.h>

[4] stopped at >*[prnt:52 ,0x120000c04] ldg rl6,-32640(gp)
(dbx)

576 UOUOOOOOOOOO

assign 000000 DODODODODODOODOOOO0O0O0O0OO

U0 assign0U0 00000000000

assign VAR = EXP
assign EXP1l = EXP2

vaARO OO ODOOOoOoOoooooboooooobbooooobobo
exprgoooooOoOoODoOODODODOO0000000g

O

(dbx) print i

19

(dbx) assign i = 10

10

(dbx) assign *(int *)0x444 =1
1

(dbx)

] [

1000
i0ooooo
0D00000000000000000 10000000

Sy Joubuobobuobobuoougogno

patch 0000000000000 DOODOO0O0OOOODODODOOOOO
goooooooooobobobobobobb o000 oooooooooo
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gooooboboboooogooooobobooooooooboboboooog
bssOUOOOOOOODOOOODODODODDODDODDODDODODDODODDODODDOOOOOO
oooboooooo

patch 0000000 O0OOO0OOOODOODOOOOOOODODODOOOOO
goooo

U0 patchOO0O0O0O0O0OO0OO0O0OO0OO0OOO

patch VAR = EXP
patch EXP1 = EXP2

vaAROOOOOOOOoOoOoOoOoOoOoOoOD exp2O0OODODDDODOOO
gooooooboooo

ooooooooooooooobobooboboboobooboobobbbbbooboooo
goooooooooooboobobooobobbobbbbbbbbbbbobobo
oo oooooo
oooooooooobobooobobobobobbbbbbbbbbooo

O

(dbx) patch &main = 0
(dbx) patch var = 20
(dbx) patch &var = 20
(dbx) patch Oxnnnnn = Oxnnnnn

578 UUUOoOooooooon

gooooooooooooooboobbbbbbbbbbbbooooooo
goooooooboboobobobboooooguoooooooooo g
O000000call U000 print 00O DODODODODODODODOOOOOO
O00o0o0o0o0o0opoobobobObobDbO000 call 0000 printd0dQ00
goooobobboooooobobioo0oouobD call1DDOODO
print 00 000D DODODODOODOO0OOO0O0O0000000000000
oooooobboooog

call0O0OD0 print 000000 O0ODOOOODOODOOOODOOOODO
O00o0o0o0o0o0op0oDobobooObObODbDODDD callOOOO printdgggd
U00oo0o0oooDDDDDoD0DD print 00O DODODODODODODODOOOO
goboo0oo0oooobbiboooubbecallbbbO00o0ooobDbOOOoooOon

U0 callU0O00O0O00O0 print 00000 DODODODODODOOO
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call PROCEDURE ( [parameters ])
print PROCEDURE ( [parameters ])

oooooobobooooooooboobooooobooooogoo
gooooboooobobooooooobobbooooooboo
gooooo

O

(dbx) stop in prnt

[11] stop in prnt

(dbx) call prnt(&linel)
[11] stopped at [prnt:52,0x120000c] fprintf (stdout, "%3d. (%3d) %s",
(dbx) status

[11] stop in prnt

[12] stop at "sam.c":40

[2] record output example2 (126 lines)

(dbx) delete 11,12 [4]

(dbx)

S ]

=

stop000O0O0 prnt () DOOO0O0OO0O000OO0O0O0O0O0O0O0O

callOUUO0O0O0Oprnt () DO000OO0O000OO0O00OO0O0O0OO0O0O0O
U0 000000 1iner1 0000000 pent 0O DDOOO

status U0 0000000000000 0O0O0O0OO0OOOOOO
delete0 0 0O0ODOS200 40000000000D0O000DOOO

print 000000000000 0ODOODOO0O0O00O0ODODODO0O0O0O0
oo oooobooooo

(dbx) print sqrt(2.)+sqgrt(3.)

579 ODUODLOODOOO

O0000000U0U0U0OU0OsetenvooooooobobODOoOoOooooo
oooooooooooobobooboobobobobbobbobbbbbbbobobono
UoooooooD bObDDDDdexU00 abxOODODODODDODODOOO
gooooooooobDbDDbbbOb0Dapx 000000 DOOODODODODOOO0O
O0o0000doxUO0O shOoOOoODOoOoOooOoOoooOoOOoOOODODOOOOO

Uoooobbb0 aexDODO0O0O00O00DODODOOO0O00ODODODOO0

0000000 dxU00 run0000000000000000O00O0DODO
O0OsetenvO00O00O0O0OO0OOOOODODOOOOOO
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U0 setenvUd0 OO0 O0O0O0O00ooooog
setenv VAR "STRING"

goodooooooooooooboooobboboobbbobbbb oog
goooobobboooooooooooooo

O

(dbx) setenv TEXT "sam.c"
(dbx) run

[4] stopped at [prnt:52,0x120000e34] fprintf (stdout, "%3d. (%3d) %s",
(dbx) setenv TEXT ""
(dbx) run

Usage: sam filename

M

o=

Program exited with code 1

setenvU0O0OOO0OODOO0O TEXTO sam.cOO0O0OO0OOO

runJ 0000000000000 0O0O0O0O0O0O0OO0O0O0OO0OOoOoOOO
U0 rextdgooooooooboboboboobboobobobboooon
0520000000000 0000000O

setenv0 00000000 TEXTOODOOODODODOOO

run 000000000000 000O0O0 rexTOOOOOOOOOO
ooooooooooooooboboboboboooobobobbbo

58 uunugoogod

ggodoooooooooooooooooobobboboobobobobbbbb
OoooooooopoobobooobobobobbobobobobObDdaxODODODOOOO
oooooooooooobobooboobobobobbobbobbbbbbbobobono
gooooooooooboooboboobobbbbbbbDbbbbbon

58.1 0OU

gooooooooooooooboobbbbbbbbbbbbooooooo
000000000000 wmain() OO0O00OD0O0 2200000000
O00o00o00 sam.cO00D0O0D0OO0OO0OO0OO0O0O0O0O0O0O0O00OO0OO0OO
gooooogooo
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S

stopped at [main:40, 0x120000b18] i=strlen(linel.string);

| | |
} | (5]

B

oooooooooogoo

(=]

goooogoo

]

ogoo

]

goooooooooooo

(=]

ooooooobobobooboboOoooooooooooooooooo
gog sys500000

0000

oooooooooooooooooooobooobobooooobobobbbbo
gooooooooobobobobobobobboboooooooooooooon
goobobobooooooooooooooooooooooooooooo

1. fileOOOOOOOOOOOOODODODOOOOOOOO
2. func0000000O00O0O00000O00OOOOOOO

3. listOOO0OO0OO0OO0DODOOOOO0OOOOODODOOOOOOODOO
56400000

4. stop at00 00000000 0OO0OO0OO0OOO0OO0OO0OO0ODOOUOOUOOOOOO

582 stop 00O stopiDO0OOOODODODOOOOOO

googooboboooo0oooooooooooobbbbDstopddon
goooooooooboboooobbobbbbbbbbboobbbbDb oo
ooooooooooooboooboobobobobbbbobbbbbbbobobno
goooooooooooboobobooobbobbbbbDbbDbDbbbobobo
goooooopooobobobobobDbDbDbDbDbbOb0b0000000stopild
0000000000 b0DbO0OOstopi 0000 OO0O0O0OODDOOOOO
U00000000D0000D0 sstop_ on execOOOODOOOODOOOO
U0000doxUO0O0OO00Oexec() DOOOO0OOOO0O0OOO0OOOOO
000000000 DO00O0ODO0O0O0ODUOOb0OD (O 5-80DbOO)T
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e stop at00OO0OD0OOO stopl at OO OO

ggodooooooooooooooobooboobboobobbobbobbbb
o000 dxoobooooooO
oddooooooooooobooooooooooooooDboobooboo
ddddddexOgooooooooboDODDODODODODDODODODODDOO
oobOvarROOODOOOOODOOOOOODOD vaROOODODOOO
doooooooooobobobobobobobobobobbbDbDb it expO0O0O
UO000Exp0ODOODO0OO0O0O dbxOD0OO0OOOOO

e stop inUOOO0OD0OO stopi inO0 O OO

ggodooooooooooooooobobboooobbboboooo
ggodoooooooooooobbobobobobobooo

e stop 1f000O0O00O0O stopi if0 00O

000000000000 bODbObO0O0o0o0o0oD0oD0DDDD aexOO
dddddooooooooooDooODODbODbObObODObObOOOoOOoO0o0oo
000000000000 O0D0000OSstop/stopi if0000O0O0O
00 stop/stopi at 000 stop/stopi in000O000O0OOO0O

= sSstop on execUUUOUOUOOO 10000000000

exec() DODO0OO0000ax0O0O0OOOOOO0OO0OO0OO0O0O0O000O00O
oodoooooooooooobooooobobobobooboobobobobDbob
gooooboboOo0oobobbooooogooobon

delete 0 000O0Ostop 0000 stopi HOOODOOODODOOONO
o0oooooooood

00 stop0 000 00O stopiDODOOOODODODDODODOO

stop VAR
stopi VAR

vARO O OOOoOOooooooooon

stop VAR at LINE
stopi VAR at ADDRESS

ooooobobo0o0o0o0ooobo0o0ouooobbbOoOon var
ggooobobobooogoo
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stop VAR at LINE if EXP
stopi VAR at ADDRESS if EXP

oooooboboboooooooboboooogoobobo varnon
oooooboboboooo

stop if EXP
stopi if EXP

ExpOOOOOooooOOO

stop VAR if EXP
stopi VAR if EXP

vAROUOOOGOOOoOoUOexpOODODODODODODODOO

stop in PROCEDURE
stopi in PROCEDURE

gooooobooboogooo
stop VAR in PROCEDURE
vaROOQOoOoOoOoOooooooooooboobobobbbbbobobooo

stop VAR in PROCEDURE if EXP
stopi VAR in PROCEDURE if EXP

ExpO0OO0OO0OOOvaARODOOODODODODODDODODDODDODDODDODDODOO
goboooooo

ggd

vVAROUOO expUOOOOOOOOOO0OOOODODDODODOOOOO
goooooooooooooboboobbbobooboboobobooo
googooboobobooooobbooooooobobobog
goooobobbooooooobboboooooooooobo o
Ooo0o0oo0o0opoobobobobobo0o00dexpO0O0O vaROO
gobooooo

cOdoooUo stcopOOOOOOOOOOOOOO

dox OO0 O0O0DOOOOOO0ODODODO 5-51



(dbx) stop at 52

[3] stop at "sam.c":52

(dbx) rerun

[3] stopped at [prnt:52,0x120000fb0] fprintf (stdout, "%$3d. (%3d) %s",
(dbx) stop in prnt

[15] stop in prnt

(dbx)

stopi 00 DODODOOOO0OOODODOOOO

(dbx) stopi at 0x120000c04

[4] stop at 0x120000c04

(dbx) rerun

[7] stopped at >*[prnt:52 ,0x120000c04] ldg rlé, -32640(gp)

583 UUOLOUOOLOOOOOO

gooooooooooobobobboobobbDbbDbbbO00trace OO
goooooooooooboobobooobobbobbbbbbbDbbbbbobo
goooooooooobobooobooboboboboboobobobobobobbbbbono
O0000o0o0o0o0opboDbob0Ob0Ob0ODtracei D000OODODDODODOD OOOO
traceilJ0O0O0ODD0OOO0O0O0OO0ODODOOOODODOOOOOOOODODOO

OO0 trace0 00 tracei 000000 O0OOOOOO
trace LINE

gooooobbooogoooobooooogo

trace VAR
tracei VAR

gooboooooobobboooobooooooboboooobobboo

trace [VAR] at LINE
tracei [VAR] at ADDRESS

goodooooooooooooooobobobooo

trace [VAR] in PROCEDURE
tracei [VAR] in PROCEDURE

goodoooooooooboboobobobbooboobobboog
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trace [VAR] at LINE if EXP
tracei [VAR] at ADDRESS if EXP

goodooooooooooooboobobobobobobbbboooggg
gooooooooobooboobbbbobbDbbbbbbbooogo
EXpO vAROOOOODODOOOO

trace [VAR] in PROCEDURE if EXP
tracei [VAR] in PROCEDURE if EXP

goobooooooboboooobooooooboboooobobboo
OooooooooboboboboboexpdvaROOOOOODODOOO

O

(dbx) trace i
[5] trace i in main
(dbx) rerun sam.c

[4] [main:25 ,0x400a50]

(dbx) ¢

[5] i changed before [main: line 41]:
new value = 19;

[5] i changed before [main: line 41]:
old value = 19;
new value = 14;

[5] i changed before [main: line 41]:
old value = 14;
new value = 19;

[5] i changed before [main: line 41]:
old value = 19;
new value = 13;

[5] i changed before [main: line 41]:
old value = 13;
new value = 17;

[5] i changed before [main: line 41]:
old value = 17;

new value = 3;

[5] i changed before [main: line 41]:
old value = 3;
new value = 1;

[5] i changed before [main: line 41]:
old value = 1;
new value = 30;

584 dbx DO DODODODODODODODO

when 0O OO0O000D00D000 dox0O0ODOD0OOO0O0OO0OODDODOO
oooo
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U0 whenOOOOOOOODOOOOO
when VAR [if EXP] {COMMAND LIST}

ExpO00O0O0OvaARODDDOOOOOOODDODODOOOOOOODOOO
gooooo

when [VAR] at LINE [if EXP] {COMMAND LIST}

ExpO0O0O0OvaAROODODOOOOOOOOOOOOO LINEDDDODOO
gooooobobboooogoooboon

when in PROCEDURE {COMMAND LIST}
PROCEDURE L 0D ODODOODOODOOOOODOODNO
when [VAR] in PROCEDURE [if EXP] {COMMAND LIST}

EXpO0O0O0OvARODDDODDODOOOOOPROCEDUREL DD DD DODOO
Oo0ooo0o0oopobobobooboDbD expdvaROOOOODODODOO

O

(dbx) when in prnt {print linel.length}
[6] print linel.length in prnt

(dbx) rerun

19 [1]
14

19

17

59

45

12

More (n if no)?

(dbx) delete 6

(dbx) when in prnt {stop}

[7] stop in prnt

(dbx) rerun

[7] stopped at [prnt:52,0x12000fb0] fprintf (stdout,"$3d. (%3d) %s") [2]

linel.length OO
000000 prot OO0 OO0 OOO
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585 OO OooOoooooO

catchJO00O0O0O0Odox 000 O00OU0OOUOO0OOOODODODODOOOOoOooOoO
gooooooooooboboooboobobboboboobobobobobobbbbbno
U000dox0O00000DODOOO0OO

ignoreJ00000dbx0000000O0O0OO0OO0OOOOO0OOOOO
ooooooooobobobbbooooooooooan

OO0 catch OO0 ignore 000 000O0OOO0OOOO

catch dbx 0000000000000 D00O0D0000
goag

catch SIGNAL 0000000000000000

ignore dbx 000000000000 D00000000
oooo

ignore SIGNAL 0000000000000 0000D00000O0

gooooooo

O
(dbx) catch

INT QUIT ILL TRAP ABRT EMT FPE BUS SEGV SYS PIPE TERM URG \
STOP TTIN TTOU IO XCPU XFSZ VTALRM PROF WINCH INFO USR1 USR2

(dbx) ignore [2]
HUP KILL ALRM TSTP CONT CHLD
(dox) catch kill

(dbx) catch

INT QUIT ILL TRAP ABRT EMT FPE KILL BUS SEGV SYS PIPE TERM URG \
STOP TTIN TTOU IO XCPU XFSZ VTALRM PROF WINCH INFO USR1 USR2
(dbx) ignore

HUP ALRM TSTP CONT CHLD

(dbx)

J 0O0D0DO0ODoOOOoOoooo
) O0DODOODOOOOOOO
B kiILLOOOOOOOOOOOO0O0O000000000o00
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gobobobooooobbbooobboooobbbd0dnd catch OO
ignore 0000000010000

59 ouuoognoogn

bx 000000000000 O00000000000000ON0nOndg
000000000000 00000000dx0000000000
000000000000000000000000 dexO0O0O00O00O
000 0000000000000 00000000000000000
000000000000 000000000000000000000
000 (5620000)0

591 OUObOOooooogo
print O00OOO0ODO10000000000O0OODODODOOO

printf 0000000000 DODO0O0O00O0O0O0OODOOOO0O0O0O0O00
printf 00 000O0O%ssO0000D0printf () OOOOO0O0ODODOOOO
ooooobobooooooooobbobooobobobboooooooobobo
printf@)UUOO000D0000O0 printf 00000000 O0ODODODO
googoooobooogoooo

000000000 (553000)000800 (po)J1000 (pd)0 000
1600 (px)0000000000000000000000C000000
000000000 1000000

U000000000D regdefs.hO0O00OO0OO0ODODOOODDDODDDOO
gooooooooooobooobobobobbbbbbbbbobbbboooo
ooooooooooboobobobbooooooooo0 oo goo
goooobobsf000srgodgoooon

ooooo oooooooao
$£00-3£31 000000000 (320 1)
$r00-$r31 0oOoooooo (320 1)
$fper 00o00o0oO0oOooooo
$pc 0000oO0O0o0O0o0oo0o
$ps oooooooooooa

40ONOoO000000000O00000000000000 0000000000000 000000
ooosooo
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gobobDooooobDDD print 000000000 DODODOOODODOOO
oooooooooooboboooboobobbbobobobobobobobobbbbbono
oo30b0b0boboboobobobobobbbO0o0ooooooo

(dbx) print $r3
(dbx) print $pc

OO0 print 0000000 OOOOOO
print EXP1,...,EXPN

gooooobobooogoo
printf "STRING", EXP1,...,EXPN

STRINGO D DDDDDDODODOOOO00000000000000

gd

dox 00O 0O0OOOO0OO00000000000000000o0oon
O0oooobbOO0O000 ogdid0playbackOOOOQ
record0 000000000000 output D0OOODOOOO
goooooboboooogoo

(dbx) print (output)

(dbx) print i
14

(dbx) po i
016

(dbx) px 1
Oxe

(dbx) pd i

14

(dbx)

SNERtE

1000

800
16 00
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1000

printregs U0 00000OO0O0O0O0OO0O0OO0ODOODODODOOODODOOO
O0000o0o0o0o0ob0O0D print 00O OOOOOOOOOOOOO0O0O
O0printregs 0000000 100000016 0000000000

O0dbx 00 shexints OO OOOOO

0

(dbx) printregs

svifp= 4831837712 $r0_v0=0

$r1 _t0=0 $r2_t1=0

Sr3 t2=18446744069416926720 Sr4 t3=18446744071613142936
$r5_t4=1 $r6_t5=0

sf25= 0.0 $f26= 0.0

$f27= 2.3873098155006918e-314 $f28= 2.6525639909000367e-314
$f29= 9.8813129168249309e-324 $f30= 2.3872988413145664e-314
$f31= 0.0 Spc= 4831840840

592 dumpUOUOO0OODODODOOOOUOOOODDODDDOOOO

dump OO OO0OO0OO0ODODODODODOOODODOODODODOOOOOOOOOOO OO0
gooooooooboboobobobobbbbbbbbbobobbbbbDbb O
ooooooopooobobobobobbDbDbDbDbbobbO0000OwhereD OOO
goooooooboogooooon

U0 dumpO000O0OOO0OOOOODDOO

dump gooooooooobobbbbbbobboo

dump . ooooooooboobobobbbbbbbbooo

dump PROCEDURE 00000000000 (@O00000oo0)oo

oooooboboooog

0
(dbx) where
> 0 prnt(pline = 0x11ffffcb8) ["sam.c":52, 0x120000c04]
1 main(argc = 2, argv = 0x11ffffe08) ["sam.c":45, 0x120000bac]
(dbx) dump
prnt (pline = 0x11ffffcb8) ["sam.c":52, 0x120000c04]
(dbx) dump .
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> 0 prnt(pline = 0x11ffffcb8) ["sam.c":52, 0x120000c04]

1 main(argc = 2, argv = 0x11ffffe08) ["sam.c":45, 0x120000bac]
linel = struct {

string = "#include <stdio.hs>"

length = 19

linenumber = 0

}

fd = 0x140000158

fname = 0x11ffffe9c = "sam.c"
i =19

curlinenumber = 1

(dbx) dump main

main(argc = 2, argv = 0x11ffffe08) ["sam.c":45, 0x120000bac]
linel = struct {

string = "#include <stdio.hs>"

length = 19

linenumber = 0

}

fd = 0x140000158

fname = 0x11ffffe9c = "sam.c"
i =19

curlinenumber = 1

(dbx)

593 DOUOOOOOOO

oooooooooooooooooobobooobobooooobobobbbbo
ooooobobboooog

obooooobooobooooo3bpoooooooooooooboooon

address/count mode

address0 0000000000000 00O0countd0n00ononOnOg
UO0mode 00 0000000000000 00O00O0OOOO0OOO0OO

prnt/201

O0D0000prnt 0O0O0O0O0OD0DOOOOO0O2000000000000
goooo

mode 00 0DOO0O0O0OOS900000O0O
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059 0000000000000

ooo ooOoooooo
b 8000000000000 OODO

c 10000000000000

b 10000000000 (64000)00000O0
d 100000000000 @6000)000000
dd 10000000 (32000)000000

£ 00000000000

el 0oo0oO0O0O0oooo

i 00000000000

© 8000000000000 OODO

° gl00000DO0OODOOOn

oo 8000000 (32000)0D0000O

s D000000O00000O0O000000

X 16000000000000000

x 160000000000000000

xX 16000000 (32000)000000

gooooboboboooogooooobbooooooooboboooog
oooo

(dbx) &prnt/20i
[prnt:51, 0x120000bf0] 1ldah gp, 8193 (r27)
[prnt:51, 0x120000bf4] 1lda gp, -25616(gp)
[prnt:51, 0x120000bf8] lda sp, -64(sp)
[prnt:51, 0x120000bfc] stg r26, 8 (sp)
[prnt:51, 0x120000c00] stg rle, 16 (sp)
[prnt:52, 0x120000c04] 1ldg rlé6, -32640(gp)

>* [prnt:52, 0x120000c08] addg rle, 0x38, rile
[prnt:52, 0x120000c0c] ldg rl17, -32552(gp)
[prnt:52, 0x120000cl0] ldg rl, 16 (sp)
[prnt:52, 0x120000cl4] 1dl r18, 260(rl)
[prnt:52, 0x120000c18] 1dl rl9, 256(rl)
[prnt:52, 0x120000clc] bis rl, rl, r20
[prnt:52, 0x120000c20] 1ldg r27, -32624(gp)
[prnt:52, 0x120000c24] jsr r26, (r27), 0x4800030a0
[prnt:52, 0x120000c28] 1ldah gp, 8193 (r26)
[prnt:52, 0x120000c2c] 1lda gp, -25672(gp)
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[prnt:54, 0x120000c30] 1ldg rlé6, -32640(gp)
[prnt:54, 0x120000c34] addg rle, 0x38, rle
[prnt:54, 0x120000c38] 1ldg r27, -32544(gp)
[prnt:54, 0x120000c3c] jsr r26, (r27), 0x480003100

5904 dbx 000000 0O0OOOOODODOODOO

dox OO OOOOOO0OO0OO0OO0OO00000000O00O0O000ooooooon
goooooooooooboboobobobbbobo oo oooooooo
gooogooooboooogooo

gooooooooooooooboobbbbbbbbbbbbooooooo
goooooooooobobobobobobbooo0o0oooooooooooo
ooooooooobobobobobobbOoooooooooooooooo g
googoboboooogoooooobobooooooobobooboooog

dox OO0 ooooooogo

5941 OU0O0OO0ODODOOOOOODODO

0000000000000 0o0obob0b0Ob0ObODOcrecord input 00O OOO
00000 record input U0 OO0 0O0O0O0OODOOOODODOOOOOO
O00Oplayback input 00O OOOOOOOO

record input 0000000 playback input DO O0OOOOOOO0O
ooooao
record input [FILE]

D000 apxODDODODODODODODODODODOOOOOOO0OOODODODOOO
oo /empOoooooo0ooooooooDDbDDDOD

playback input [FILE]
source [FILE]

goboboooooobboooobooooooboboooooboobboon
gooogoooboobooogooooon

00000000000 0000D0 sdefaultinD 00000 OODODOOO
gooooooooDDDDoD print0000ooooooooOon

(dbx) print $defaultin

ggodoooooooooooooooooobobboboobobobobbbbb
goooooo0o0o0ooobobobOOo0o0ooooooooooooooooo
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goooooooobooboobobbobboooooguoooooooo ggo
OooooooopoobooboboODbDbO statusJ0ooooooooo o
O000000D0DO deleteOO0O0O0OO0OOODODOD OOOOODODOOO
goooooooooooobobobbboooooooooooooooo
goooooopooooooboboboobbooooooooooooooon
oooooobooooogogooo

record input 000000000 O0ODO0OOODODODOODOOOOO
playback input 00000000000 ODODOO0OODOOOplayback
input 000000000 O0OO0OOO0OO0OOOOOO0OOODOOOOOOOO0
0000000000000 dbx0O0O spimoded 10 0000O000O0OO
ooooobobooooooooboooooo

gooooobobooooooooooboboooooooboboooog
goooooo

(dbx) record input
[2] record input /tmp/dbxtX026963 (0 lines)
(dbx) status

[2] record input /tmp/dbxtX026963 (1 lines)
(dbx) stop in prnt

[3] stop in prnt

(dbx) when i = 19 {stop}

[4] stop ifchanged i = 19

(dbx) delete 2

(dbx) playback input

[3] stop in prnt

[4] stop ifchanged i = 19

[5] stop in prnt

[6] stop ifchanged i = 19

/tmp/dbxtX026963: 4: unknown event 2 [:]
(dbx)

]

=

gooboooooo
gooboooooo

@ ]

gooooboboooogooo

(=]

cOoooooooooDOooOoO2@OoooOo)booobUooOoooo
oooooboooooooooon

ddddUbdexODDODDDOOOOOODODOO0ODOO0O0O0O0O0O0O0ODOO
goooooo
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5942

status

stop in prnt

when i = 19 {stop}
delete 2

googoooobooogogooo

000000000000 dbx0O0O0O00000O0OONrecord output 00
00oooooobo 0000000000000 bob0Odex0d0 srimode
0000000 000000000000 b0OD0Oplayback output OO0
oooooobooooooobooooogooo

00 record output OO OOOO playback output DO O OO0
ooooogoo
record output [FILE]

o000 aexDODOOO0O0O0O00o0oooDOOO
o000 /empOOOODDODODODOOODODDDDODDOO

playback output [FILE]

goboboooooobbooooboooooobobobooooobobobooo
ooooobooboooogooo

U0000oo0o0oo0ooboooD sdefaultout dggooog oooong
U00o0o0o0oooooDDDoO0OD print0000000O00ODODODODDOO

(dbx) print $defaultout

playback output 00000 cat OO0 D O0OOODODODOODOOOO
record output 000000000 0O0OOOOOOOOOOOOODO
ooooaod

ggodoooooooooooooooooobobbooboobbobobbbbb
goooooo0o0o0oooboObobOOo0o0o0oooooooooooooooo
gooooooooobobooobobobobbbbbbbbbobobbb oooo
gooooooopDoDDoDDboDbODbDD status U0 000ooooooooog
UO000000 deleteOOD0ODOO0OOOOOO

U00000dxUJ000000000000 codeopooooODOO
goooooobbooooooobobooooon

(dbx) record output code
[3] record output code (0 lines)
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(dbx) stop at 25

[4] stop at "sam.c":25

(dbx) run sam.c

[4] stopped at [main:25 ,0x120000a48] if (argc < 2) {

(dbx) delete 3

(dbx) playback output code

[3] record output code (0 lines)

(dbx) [4] stop at "sam.c":25

(dbx) [4] stopped at [main:25 ,0x120000a48] if (argc < 2) {
(dbx)

510 uuodoobuonouoogogn

ggodoooooooooooooooooobobboboobobobobbbbb
goooooooooobobobobobbooooooooooooooon
ooooobobboooog

ggodoooooooooooooooooobobboboobobobobbbbb
gooooobbooogoooobon

core.prog-name.host-name.tag

000000 0o0o0bo0o0o0ooo0o0oooo400000000000
e OJOOOOO coreld
- ps000000O0DO0OO l6O000O0D0OOODOOOO

- l6000000COOOODOODODODOOOO@WOODODODOO
oo00ooobObOOoobObOoooboooboooooo)o

- OJOODODODODODODODODODOOOOOOOOOOOOOOOOOO004gg
ooooooooooobooboboboooobobobobooo

0000000000000 000000000000000000
000000000000000000000000000000
00 (51010000)0

ggooooooooooooobooooobbboooobbbobooog
ooooooooooooooboboboboobooobbbbobobbobo oo
oooooooooooboboboboboooboboulo3nboooboobo
ggoooooooooooooooooboobboboobbobobobbbb
ooooo2000000000ooooooooobDbooooDoooon
oodoooooooooooobooobooboobooobooboobbbb
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5.10.1

5.10.2

ggoooooooooooooooooboboobobobbobo bbobooog
dddleooooOobObObObObObOOobObObObObObObODbODbODO

oooooooboboboboboboOoooooooouoooooooooo
gojooddodooooooooobo oooooooooooooDDDbDDo
goooobboooooooboboogogo

oo00oooObO0oOobObO0oOoobOoobobOoooDbOoO(b1020)obo0O
O0000000OO0DbODO0O0 (51020)00D00D0DO0O0OO0OO0OCOO
gd

guobgobbgoboooogooboobogboboobod

ddo00d0obOOddboDbOO0o0dbDoOoOooDbOoOooooooao
dxkerneltuner(@X) (000 00000000000)ODONO sysconfig(8)
000000o0ooOo0oboooo0oooooooooo oDoOooboooo
O00000000000000enhanced-core-name 0000000000
0000010000000 b0000bO0b000oobOoDOoOooboooOoooDooa
00000d00oo0ooOo0oobooooooooobooooooooooooo
00000000 enhanced-core-max-versions U OO O0OO0OOO0O
00 000dboooooooooon

proc:

enhanced-core-name = 1

enhanced-core-max-versions = 8

0000000000000 00000000002109e9999%0000 160
aoad

guobgbobooobobgoooboobobobobodabo
googogo

gooooboboboooogooooobbooooooooboboooog
goooobobobooooooobobbbO0uwws coREDDDOOOOOO
uswitchOOQOQOGOOOOOOOOOOO

#include <signal.hs>

#include <xsys/uswitch.h>

/*
* Request enhanced core-file naming for
* this process, then create a core file.
*/

main ()

{
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long uval = uswitch(USC GET, 0);
uval = uswitch(USC_SET, uval | USW_CORE) ;
if (uval < 0) {

perror ("uswitch") ;

exit (1) ;

}

raise (SIGQUIT) ;

511 OO boooooon

dbx O O0O0OO0O0O0O00O0cdbxO00O0000O000000000000O0O0O
O00000000b0b00 abxO0OO0O0ODO /procO00O0O0OO0DOOOOO
goooooooooobobobobobobbooooooooooooooon

goooooooooobbDObOb o000 ooogg /proce
goooOoooooobooboobboooooobbooooDoO /procO O
gooooooooobobobobobobobboboooooooooooooon

gooooobobooogooooobbooo

# mount -t procfs /proc /proc

/etc/fstab 00000000000 DOO0O0OCDOOOODOOOQO /procl
oooboooooo

/proc /proc procfs rw 0 0O

dox 0 O0OO0OD0DODO /procUDODDOOOODDODOOOODDOOOODO
ooooobobobooooooboooooooo

dodoooooooooooDDDDDdex0DD0D0DD0 attachOOO
U000 attach0oooooooooobDoOO

attach process-id

process-idU0 0000000 0O0O0OOOODOODOOIDOOOO
ogoo

oooooooooooboooboobbbbbbbbbboboooooog
—-pid process id0 O OODOOODOODOOOO

0000000000000 DDdex0OD0OD0DO0D0O detachOOOO
oo oooooobbooogooobobobon
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detach [process-id]

process-id00O0O0O0O0O0O0O0OOOOOOOOOOIDOOOOO
b0 oobbbooooiobbaepx00ODOO0OO00O0OO0ODOOOOODODOO

00000000000 oooooooboobodb0switchdOOoooonO
0000 o0oooboooooboooooooon
switch process-id

process-idO00O0O0O0O0OOOODODODODODODOIDOOOOOOOO
U000000D0switchOODODOOOOO0OO0O0O0O000O0O000OO
U0000o0o0D switchOOOOOOOOOO swOOOoOoooO
gooooo

attachO0OD0OD0DD0DD0ODO /procODODODODDODDDDDDDODDDODODOO
o000 boo0o0ooooooooodddadexddgoooooooooon
oo0o00O00o0o0oobbO0o0oboo0ob0bboo0ooboDbbOOddbxUO /proc
o000 Iib0o00ogdgd /procOODDOODO IDODDDDDDDdbx OO
UoooooobDDbDbDDstop00oooooobobobobDbDDbDDOOO
gooooooooobobobobobobobboboooooooooooooon
dox OOOOOO00ODDOOOOOOODDOOO

stop 000000000000 dxO00000D0O0O0000DaxO00ONO
gooooooooooboboooboobobbbbbbbbbbbbooog
oooooooooooobooboboobobobobobbbobbbbbbboboboo
gooooooooooboboobbbobbbbbbooobobbbbboon

detachODODOOOODODDDDODDOO0OOOOOOOOOOODO runon
lastclosee U0 OO0 OOOOOOOOOOOOO@EWODO)OOODO dapxO
gooooooooooboobobbbbbobbbbooobobbbbboon

dbx 0 0OOOOD0OOO0OO0OO0O0O0000000000000000O0OOPplist
ooooooobobobobObobbobOooo0ooooooooooooo

plist goooooooboboooboobbbbDbDbDbDb O
goooobooooogog---00b0b0b00oo0oo
ooon
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512 U uboboobouobngobogbogobogd

dox OO OOOOOO0OO0OO0OO0OO00000000O00O0O000ooooooon
oo 300oooboboooooooobooo

- tlist00000000O00O00O0O0O0OO0O0O0OO0O0O0O0OOOOoDOOOD
gooooboboooooooooobbooogoboboboooogo
goooogo

tlistJ0doooooooooooooboobboobobobbbobbbb
goiiboooogogooobobooboooogo

- tsetJO000OO0OOOO0OOOOODDODODODOOOOOOOODOIOO
ooooboboooooooobbobooooobboooooooo
gdoooooooooooobbobobobbobobbbbibo0d dox U
goooobobooog

tset D0 DODODODOOOOOOODODODODODODODODDDDODDODOOOOO
000 doxOODOOOODODODDODDOOOOOOOOOOO DOOOOO
0000000 teet 000 O00D0OO0OO0OO0ODOOOODOOOOODOOO
0000000 d0ooooooOoooooooDoooOo
000000000000 0000continuelstepd 000 next O
dddddoooooooooooooboboooo

- tstack 000000000 O0OO0O0O0O0O0O0O0O00O0O0O00O0O0O0O0O0O
0o0o0oobooOO0oO0o0b0bboO00OwheredOOODOOOOOOOO
goodoooooooooobobobobbbbbbbbboooooo
goooobobooooo

tset 000 tstack OO OOO0OD0OO0OOO0DOOOODOOO

tset [EXP] D00000000000O0ExPOOOO IDO 16
oooo0ooooon

tstack [EXP] 0000000000000 0O00000000
00 exp0000000dx000 Exp00000
00000000000 0000000D0000
O000000D000O000O

OO0D00O0OO0DO0O0 POSIXThreadsLibraryOO DO OOQODOOODOODO

UO0dbx 000000 call cma_debug() OO0 OO0O0O0O0O0O0O0O0COO
0 O POSIX Threads Library pthread DO 00000000 OOOOOO
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OO0 pthreed 0000000000 ODOCODOOOOODOODODOO
O0D00O000O0O0Opthreed0000O0000O0OCODDOODO debug> 0O
O0000 helpOOOOOOOOODODOOOO

O0O0000DO00ob0O000OnD twait.c00 121000000000 O
U0000dex 000000 twait.cOO0OOOO0DOOOO

% dbx twait
dbx version 3.11.6
Type ’'help’ for help.

main: 50 pthread_t me = pthread_self(), timer_ thread;
(dbx) stop in do_tick

[2] stop in do_tick

(dbx) stop at 85

[3] stop at "twait.c":85

(dbx) stop at 35

[4] stop at "twait.c":35

(dbx) run

1: main thread starting up

1: exit lock initialized

1: exit lock obtained

1: exit cv initialized

1: timer thread 2 created

1: exit lock released

[2] thread 0x81c62e80 stopped at [do_tick:21 ,0x12000730c] pthread_
t me = pthread_self();

(dbx) tlist

thread 0x81cé623a0 stopped at [msg_receive_trap:74 +0x8,0x3ff808edf04]
Source not available

thread 0x81c62e80 stopped at [do_tick:21 ,0x12000730c] pthread
t me = pthread self();

(dbx) where

> 0 do_tick(argP = (nil)) ["twait.c":21, 0x12000730c]

1 cma__thread_base(0x0, 0x0, 0x0, 0x0, 0x0) ["../../../../../src/usr/

ccs/1lib/DECthreads/COMMON/cma_thread.c":1441, 0x3£f£80931410]

(dbx) tset 0x8lc623a0l

thread 0x81c623a0 stopped at [msg_receive_ trap:74 +0x8,0x3ff808edf04]
Source not available

(dbx) where

> 0 msg_receive_trap (0x3ff8087b8dc, 0x3ffc00a2480, 0x3ff8087b928, 0x181
57£040d, 0x3ff8087b68c) ["/usr/build/osfl/goldos.bld/export/alpha/usr/in
clude/mach/syscall_sw.h":74, 0x3f£808edf00]

1 msg_receive (0x61746164782e, 0x3ffc009a420, 0x3ffc009a420, 0x3c20, O
xe0420) ["../../../../../src/usr/ccs/lib/libmach/msg.c":95, 0x3ff808e474
4]

2 cma__ vp sleep(0x280187£578, 0x3990, 0x7, 0x3ffc1032848, 0x0) ["../.
./../../../src/usr/ccs/1lib/DECthreads/COMMON/cma_vp.c":1471, 0x3£f£809375
ccl

3 cma__dispatch(0x7, 0x3ffc1032848, 0x0, 0x3ffcl00ee08, 0x3ff80917e3c
) ["../../../../../src/usr/ccs/lib/DECthreads/COMMON/cma_dispatch.c":967

, 0x3ff80920e48]
4 cma__int wait (Ox11ffff228, 0x140009850, 0x3ffc040cdb0, 0x5, 0x3ffcoO
014co0) ["../../../../../src/usr/ccs/lib/DECthreads/COMMON/cma_condition

.c":2202, 0x3ff80917e38]

5 cma_thread join(0x11ffffe48, 0x11ffffofo, 0x11ffff9e8, 0x60aaec4, O
x3f£8000cf38) ["../../../../../src/usr/ccs/lib/DECthreads/COMMON/cma_thr
ead.c":825, 0x3ff80930a58

6 pthread_join(0x140003110, 0x40002, Ox11ffffaé68, 0x3ffc040cdb0, 0x0)

[v../../../../../src/usr/ccs/1lib/DECthreads/COMMON/cma_pthread.c":2193,
0x3ff809286c8]

7 main() ["twait.c":81, 0x12000788c]
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(dbx) tlist

thread 0x81c623a0 stopped at
Source not available

thread 0x81c62e80 stopped at
t me = pthread self();
(dbx) tset 0x8lc62e80

thread 0x81c62e80 stopped at
t me = pthread self();
(dbx) cont

2: timer thread starting up,
[4]
%d: wait for next tick\n",
(dbx) cont

2: wait for next tick

2: TICK #1

[4]
%d: wait for next tick\n",
(dbx) tstack

Thread 0x81c623a0:

> 0 msg_receive trap(0x3f£8087b8dc,
["/usr/build/osfl/goldos.bld/export/alpha/usr/in
0x3ff808edf00]

57£0d0d, 0x3ff8087b68c)
clude/mach/syscall sw.h":74,

thread 0x81c62e80 stopped at
THRID (&me) ) ;

thread 0x81c62e80 stopped at
THRID (&me) ) ;

[msg_receive_trap:74 +0x8,0x3ff808edf04]

[do_tick:21 ,0x12000730c] pthread_

[do_tick:21 ,0x12000730c] pthread

argP=0x0

[do_tick:35 ,0x120007430] printf ("

[do_tick:35 ,0x120007430] printf ("

0x3ffc00a2480, 0x3f£f8087b928, 0x181

1 msg_receive (0x61746164782e, 0x3ffc009a420, 0x3ffc009a420, 0x3c20, 0
xe0420) ["../../../../../src/usr/ccs/lib/libmach/msg.c":95, 0x3ff808e474
4]

2 cma__vp_sleep(0x280187£f578, 0x3990, 0x7, 0x3ffcl032848, 0x0) ["../.

./../../../src/usr/ccs/lib/DECthreads/COMMON/cma_vp.c":1471, 0x3£f£809375

cc]
3 cma__dispatch(0x7,
) [ll_

, 0x3ff80920e48]
4 cma__int_wait (0x11ffff228,
014c00)

.c":2202, 0x3ff80917e38]

5 cma_thread join(0x11ffffe48,
(v../../../../../src/usr/ccs/lib/DECthreads/COMMON/cma_thr

x3f£8000c£f38)
ead.c":825, 0x3ff80930a58
6 pthread join(0x140003110,

0x3ffc1032848,
J../../../../src/usr/ccs/lib/DECthreads/COMMON/cma_dispatch.c":967

0x40002,

0x0, 0x3ffcl00ee08, 0x3ff80917e3c

0x140009850, 0x3ffc040cdb0, 0x5, 0x3ffcO

(../../../../../src/usr/ccs/1lib/DECthreads/COMMON/cma_condition

O0x11ffffofo, 0x11ffffo9e8, 0x60aaec4, O

Ox11ffffa68, 0x3ffc040cdb0, 0x0)

[m../../../../../src/usr/ccs/1lib/DECthreads/COMMON/cma_pthread.c":2193,

0x3f£809286c8]
7 main() ["twait.c":81,
Thread 0x81c62e80:
> 0 do_tick(argP = (nil))

1 cma__thread base (0x0, 0x0,

ccs/lib/DECthreads/COMMON/cma_thread.c":1441,

More (n if no)?
(dbx) tstack 3
Thread 0x81c623a0:

> 0 msg_receive_trap (0x3ff8087b8dc,
["/usr/build/osfl/goldos.bld/export/alpha/usr/in
0x3ff808edf00]

57£0d0d, 0x3ff8087b68c)
clude/mach/syscall sw.h":74,

0x12000788c]
["twait.c":35, 0x120007430]
0x0, 0x0, 0x0) ["../../../../../sxrc/usr/
0x3££80931410]
0x3ffc00a2480, 0x3ff8087b928, 0x181

1 msg_receive (0x61746164782e, 0x3ffc009a420, 0x3ffc009a420, 0x3c20, 0
xe0420) ["../../../../../src/usr/ccs/lib/libmach/msg.c":95, 0x3ff808e474
4]

2 cma__vp_sleep(0x280187£578, 0x3990, 0x7, 0x3ffcl032848, 0x0) ["../.

./../../../src/usr/ccs/lib/DECthreads/COMMON/cma_vp.c":1471, 0x3£f£809375

ccl
Thread 0x81c62e80:
> 0 do_tick(argP = (nil))

1 cma__thread base (0x0, 0x0,

ccs/lib/DECthreads/COMMON/cma_thread.c":1441,

(dbx) cont

2: wait for next tick

2: TICK #2

[4] thread 0x81c62e80 stopped at

5-70 dbx OO O O0DOODOOOOOO

["twait.c":35,

0x120007430]
0x0) ["../../../../../src/usr/
0x3f£80931410]

0x0, 0xO0,

[do_tick:35 ,0x120007430] printf ("



%d: wait for next tick\n", THRID(&me)) ;
(dbx) assign ticks = 29

29

(dbx) cont

2: wait for next tick

2: TICK #29

[4] thread 0x81c62e80 stopped at [do_tick:35 ,0x120007430] printf ("
%d: wait for next tick\n", THRID (&me)) ;
(dbx) cont

2: wait for next tick

2: TICK #30

2: exiting after #31 ticks

1: joined with timer thread 2

[3] thread 0x81cé623a0 stopped at [main:85 ,0x1200078ec] if (errn
o != 0) printf("errno 7 = %d\n",errno) ;

(dbx) tlist

thread 0x81c623a0 stopped at [main:85 ,0x1200078ec] if (errno != 0)
printf ("errno 7 = %d\n",errno) ;

thread 0x81c62e80 stopped at [msg_rpc_trap:75 +0x8,0x3ff808edf10]

Source not available
(dbx) cont

Program terminated normally

(dbx) tlist
(dbx) quit

513 U uouogooboooooug

dox O 0OOOO0O0OOOO0OO0O00000000000000000 OO
O0o0o0o0o0o0o0o0ooooboobobodaxbObODODODODODODODODODODODODODOO
goooooo0o0o0ooobobobOOo0o0o0oooooooooooooooo
goooooooooobobooobbobobbbbbobbbDbDbDbbbobbo
ooooooooooooboooboobobobobbbbobbbbbbbobobono
oooooobooooogogooo

goodooooooooooobobboobobobbobbbbobbbbDbb

- JOo0ODODODOODOODODDODDODDODOO0OO00000000O0OOOUDDOD
ooooobooooogooo

- doxOUOOOOODODOOOOOOOODODODOOOOOOODDODOO
oooooooooooobobobobobbbbbbbbbboooooo
goooogo

0o0o0ooOOoodpDOoodoUdo0ooU0oooooDooDOoogooooooo
000 (0 58000)0 OO $asynch interfaceJOODOODOOOODOO
ooo0oo0ooooboOooOooOoboOoboOooOoooD100obooboOooooo
OO0o00o0oobooboOooDOoobOi1oDdoO0o0ooooogoogooonOoDO
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sasynch interfaceUUOU0OU0O0O00O0ODODODODODODODDODODDDODOOOO
Oo00o0o0o0ooooo@Oo)ybbooOooOooOooOooooooooooao
U0 doxOO00O0OO000O0O0O0O0O0O0O00DO00Sasynch interface 00O
0000000000 0b00o0obbo0o0oo0ooooOoobooooOooooa
00000d00o0ooOoooboooooboooooboooooooooooo

O0000 fork() OO0 viork () DODODDOOO0ODODGxOODODOO
O0D000CO0OD0OO00OD0O0O0O00D0O000D0O0O00O0 (sasynch_interface
000000D0O00O0)YD 0DOO0o0oo0oo00o0oo0ooDoo0DOOo00oO0oDOon
O000000O0D00O0 sstop_ on_forkO OOOOOOOOOOOOOO
0000000000000 0ODOD 00000 dex0O0ooooooooooOo
ooooobobooooooooboboooooo

dox 0O OOODOOO0OO0OO0O0O00000000O00O0O000o0oooooon
goooooobooooboboboobooooooooooooooon

gboboobgboooboboobuooboboobobobo booboobo
Oo0oooo0o0oopoobobooboObbObDbDbDbDDD $stop_all forksO 1
gooboooobobboooobobboobbb oobobboooobooboobo
gboooobooobgoobobooboooboobooobboooboon

go0000 plist 000 switchOOOOOODOOOOODOOOODOOO
ooooobobobooooogoooobon

514 U oouoogn

05-100000 CcO0000 (sam.c)00O0DOO0OOODOOOOCODOO
gooooobbooogoooobon
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051 dbx0000000O0O0DOODODOODOOOODO

#include <stdio.h>
struct line {
char string[256];
int length;
int linenumber;

}i
typedef struct line LINETYPE;
void prnt () ;

main (argc,argv)
int argc;
char **argv;

LINETYPE linel;

FILE *fd;

extern FILE *fopen() ;
extern char *fgets();
extern char *getenv();
char *fname;

int 1i;

static curlinenumber=0;

if (argc < 2) {
if ((fname =

getenv ("TEXT")) == NULL || *fname == ' ') {

fprintf (stderr, "Usage: sam filename\n") ;

exit (1) ;

}

} else
fname = argv[l];

fd = fopen(fname, "r") ;

if (£d == NULL) {
fprintf (stderr, "cannot open %s\n", fname) ;
exit (1) ;

}

while (fgets(linel.string, sizeof (linel.string),
i=strlen(linel.string) ;
if (i==1 && linel.string[0] == ‘\n’)
continue;
linel.length = i;
linel.linenumber = curlinenumber++;
prnt (&linel) ;

fd) != NULL){
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void prnt (pline)
LINETYPE *pline;
{
fprintf (stdout, "$3d. (%3d) %s",
pline->linenumber, pline->length, pline->string);
fflush (stdout) ;
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6

int0 00 cOoonooonog

lint0O0O0O000D0OD0OO000COO0oooobboooobobbooooon
oooooooooooobobobobobobobDb1ince00D0ODOOOCOOOO
gooooooooooobooboboboobobbbbbbbbbbbbobobn
gooooooooobob oo oooooooobooDoDbooDoo
oooooooooooboooobobobobbbbbbbbbobobobon

gooooobobooooogooooobo

lint 0000000 (6.10)
00000000000000 (620)
00000000 (630)
0000000000 (6.40)
00000000000000 (650)
000000 (6.60)

0000000 (6.70)

000000000000000000000000000000
(6.80)

000000000000000000000000 (690)

1int 00000000 (6.100)

1int 000000000 (6.110)

1int 0000000000000 000000000000 (6.120)

00000000000000000000000000000
(6.13 0)

lint 000D0D0DDDOD0OO0O0O000 1int()0000000000
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6.1 lint00000O0O0O

lint 0O0oooooooooooooo

lint [options] [file ..]

options
lint 0000040 o0ooooood

lint 0000000000 cc0000000O00O0O0 -stdl -stdol
-stdi 000000000 DOOO0 0o00ooobobooboooogo

Olintd000O0oO0o0ooooopoboboboobobobbbbbbbooo
gooooobD -stda0000 -stdi000000OOODODODOO

lint 0 ANSIOOOOOODODOOOOO0OO

-MA lint 0000000000 0DO0COO0ODOO0O0ODOO0 -sta1 O
oooo0o-p00000000O0000O0O00 ABSI C SOURCESUO
ooo00O00oo0bbOo0o0oob0bbO0ooooDDbO 1int 000000

lintO00000 00000000 lint 00O lint0 0000
oooao

—-MA —std1 000 ANSI 1lib-lansi.1ln
-D_ANSI_C_SOURCE

—std —std ANSI 1llib-1lcstd.1ln

—stdl —stdl ANSI llib-1lcstd.1ln

—stdo —stdo EXTD?2 1llib-1lc.1n

qEXTDOOK&RCOOODOODOOOOOOCOOOOD
file

lint 00000 CO0ObOOO00O0OoOoobobOooo0o oobobboOoo
oooooobooooogogooon

ooo 0o
-C cooooooon

A CO00000O0 (epp) 0000000000000
-1n 1int 0000000000

lint 000D D0ODOO0OO0O0000000 1int 000000 -cO0O0O
-oUD0OD0ODOO0DO0O0OD0DDDOOOUO0ODDbDbOO O0Ob0bDceccOoObDDbDO
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goooo0 .cO0000obobbooooobb.o00oobbbooon
0000000 1int000O0O0DODODODDOD 1ince00D0DOOOOO
goobooooooboboooobobooooobbooooboboo
goooooooooooDboobobbbO0o0dd 1inte00D0DOOOO

OO0 makefileOODOOOOOOOOOOOODOODOODODOO

ogooooooooooboboobobobDbD 1ine000DDODODODODODOOO

oooboO00el100D00O0OO00O0OO0OODOO

-lxO0000oOOoOoOoOoOoODObObObObObObObObObObObOO00o0oooooga
ooooobbo0 1int 00000000 DODODOO0OO0DODODODOOOO

00 0bodobooooooooooooooooad
llib-1libname.ln

0000000000 1int 000000000 C(K&RO)1intOODODO
(11ib-lec.ln)000000O0DOOCDOODOOOOCOOOOOOOOO
OO0 -std000 -std1 0000000000000 DOO0O0O ClintODO
000 (11ib-lestd.ln) 00000 O0O0O0OODODO

gogodoooooooobbbobboboboboboboboboo

ooooo 00 oooog

crses curses00000000O0DODODOOOOOO ~lerses

m 0000000000000 0O0O000o —1lm

port 000000000D0oo0ooooao —p (-1lport OO
oo)

ansi ANSICODOODOO0ODOO0ODOO0OO0DOO —-MA (-lansi O
ooo)

ooodoooooooobobobobbobobobbDlint00ODDODODODODODOOO0O C
gooooooooobobobobobobobbobobooooooooooooon
goooooboobooogooooobbooo

- JUOO0O0oDOODOOO0OO0OO0ObOO0OO0OO
- JUOOO0O0oOOOODOOOOOODDOOD
- JUOO0OooDOODODOO0OOOODODOOD

- JUOO0oobOODODOO0OOOODODOOD
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- ODOODODODODODODODODOOOOOOOOOOOOO0O000004004gyg
oooooboboooooooboboooo

- JO0OO0OO0OO0ODODOOODOOOOODODODDOOOOOOOODODDOOO
oooooooon

U00lint 0000000DODOO00000OODO0O00000DODODOO
ooooobobbo0o0o0oo oobobobDlinte 000000 obDDbOOon
ooooobobooooogoooon

lint 000000000000 obOb0oooobobboooooboboooon
o000 oo ooo o
ooooooooooobobobobobbobbbbbboboobbobbbboboboo

oo00oob 1int 000000 oobobooobob el00goonodg
ooooo

6.2 LU ugoogodg

lint 0000000000000 0000000O000O00ODO00DO000OOd
0000000000000 D000000000DO0000DO000ODbOO000
00 0O gotol breakl continuel 000 return D OO0OOOOOOMO
0000000000 0oo0oooooooooooDogooDogon

lint 0000000000000 0O00000b0bbO00o0o0oooDObo0oOoon
gboboooboboo0o boboobobooobobooooboboobo
ooooooooobooobobobbbobbbbbboboobbbbbbbobon

lint 0000000000000 bO00oo0oobboooooboboooon
O0000000D 00000 exitOOOOODODODDODDODDODODODODOOOO
O00od0lint 000000000000 DbODOOO

vacc lexUO0O0O0O00OD0ODODODODDODODDODDODODODODODODO breakU O
O0000 1intO00O0OODODODODODODDDD breakO0ODODODODODOOO
O00oobobDo0o0o0o00bbbDreak 000000 0O0OOOODOO
gooooooooobobobbooodooggddtdecbbOO -00
U00000o0oDDD0DD yvaccl lexODO0ODO0O0O0O000000O0O0O0OO
lint000DODOD -p000000000000000000000000
00000 vyaccOOO lexO0OODOO0O0O00O0O0O0OOO0OOOODOO
gooooobooboooooooobbooo
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6.3 UUUuoy

lint0O0O0D00O0O0OCOODOO0DOO0OODOOODOObOODOoODOn
oooooobbD o000t int00DODODOOO
ooooooooooooooobobobobbbbbbbbboboboboo

- JOOOODDOOOOO
- JOOOOOO

- JOOOODODDDOOOO
- QOO0

- JOODOO

- JOODOO

goodooooooooooooobooooboboobobooboobobbobobbbb

631 UDUO0OUOObOO0OOoonboOd

cobooobooobooobOoobobOoOooOobOoUOboDbOoOooODbOoOoo
googooboboboooooooobon

char
short
int

long
unsigned
float
double

cobooobooobooobOoobobOoOoobOoUoboDbOoOooDbOoOoo
oboooboooobooooboooboboooboobobocooooog
ooooooooooooboooboobobobobbbbobbbbbbbobobono
goooooooooobooobbbobbbbbbbbbobon

do0o0oobooooooooooobooooooooooooooooad
OO0 000Oalphal charOOOnum O int 0000
- JOOOODOOOOODOODOODODOOOODODOOODOODOO

alpha = num; /* alpha O int O0OO0O0O0O*/

- JUOOO0OobOOODOOO0OODDDODODO0OOO

value=(alpha < num) ? alpha : num; /* alpha O int O0OO0O00O*/

innO00O0 CcOOOODOOOO0 6-5



- JOOOODODODODODODODODOODOOUODODODOODODOO
if( alpha != num ) /* alpha 0 int OOOO0O0O*/

- returnJ 0000000000 0O0DOODO0O0O0O00O0O0O0ODODOO
ooo

funct (x) /* integer O OO0 */

{

return( alpha ) ;

}

oooooooooooooooooobobooobobooooobobobbbbo
gooooooboboobobbbboooooooooogo

632 DUODOOOOO

lintd00oooooooooooobooboobobobbbbbDbbobboo

- JO0OOODODODO (-»000DODODODOOCOODOOODOOO
goooobobooog

- JO0OO0ODOODO()OOODOOODOOOOOOODOODOO
ooood

- JO0OO0OOO0ODODOODOOOOODODODDOOOOOOOODODODOOO
goooogo

lint 00000 DODODODOOOOO0OOOO0O0000000000004

633 DUUODOOOOOO

lint 00 0000000000000 00O0O000oobooooog
oo ooooobobooooooobbbobooobobboboo bo
gooogooooboooogooo

e floatUUOUOUOUO double 00000000000
- JOO0O0ooODOODOOOOOoOO

char
short
int
unsigned

- JUOOO0OobOOODOOO0OODDODODO0OOO
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6.34 OO0
lint 00 0000000000000 00O0O000oobooooog
oooboooooo

- JOOO0OOODODOODOOOOODODODDOOOOOOOODODDOOO
gooboooooo

- JOoODODOOODOODODODODDDODDODDODOOO00000

6.35 O0OOodno

cijooooooooooooooobooooboobobbbbbbbboo
gooooooDoDooboOobObODbDbOD 1inte000D0ODODDODODODODOOOO0O
goooooobbooobobobobbbbbbbbooggo

lint 000000 -wpoOOO -hO00D0O0OOO0OO0ODODDOOOOODODOO
goooooooooooboboobbbbooooooooooooooo
U00lint0000000DODOO0O0O00O0ODODO0O000O00O00ODDODOO

oooooobooooogoooon

0000000000-e000000000000000000000
0O0(660000)0

64 UOUUOOOODOOO

lint 0000000000000 000000000oobOobObO0o00g
ooooooooooboobobobb ooooobobobooobobbbbDbo
gooooobobooogooooobbooo

- JOO0oooDoOOO0O

- JUOOO0OoooobObOOOO0OOooooon

- JUOO0ooobODODOO0OO0OObDOOOO0OOgo
- JUO0OO0oobOODODOO0OOOoOoDODOO
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- JUOO0O0ooobODODOOO
- JOoOoOoDODDODODOOOOODODODDODODODODODODODDODODOOOO

oooooooooooooobobooboooboobbobobooo

641 D0OUODOOOOOOO

ggodoooooooooooooooooobobboboobobobobbbbb
gooooooDoDooboDbobObODbDbOD 1inte000D0ODODDODODODOODOOO0O
ooooooooobobobobobobbbb oobobbobobo 20000 100
goooooooooboobobobobobboboooooooooooooon
goooooboobooogooooobbooo

return (expr) ;

return;

googobobbobD0linteg0ooooO0O0o00ogoooobobooon
gooooooobooogooo

function name has return(e); and return

lint 00 0000000000000 00O0O000oobooooog
ooo(@ooOoooo)yopooOooOooO0oboOooboobDOoDOooOo oo
O0ooobbbO0o0000ba00b00O0O0O00000DOcheckoutU
fix it 0000000000000 000DO0OO

checkout (a)

{

if (a) return (3);

fix it () ;
!
gooooooooolintO0OO0OO0OO0OO0OO0OO0OO0OO0OODOOOOOOOOOO

function checkout has return(e); and return

fix it 00exit 00000000000 1int 0000000 DO0OO
gooooobbooog
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642 D0O0O0OOOOOOOO

lint 00 0000000000000 00O0O000oobooooog
ooooooooooboobobobbOoo0ooooooooo oooogo
goooooooooobobobobobobbooooooooooooooon
goooooooooooboboobobobbbobo oo oooooooo
ooooobbooooogooooboboobooooooobbobooooog

oooooobboooog

643 D0OUOOOOOooooon

lint 00000 D0DOOOO0O0O0OO0O0O000000000001int00Q0nQ
goooooooobobobbi100000000bDDbDDO

-X

-V

externUOOO0OO0OOO ggoboobooooooooboo

goooog
gobooooooobooooboo
gobooao

ODoOoOoOoOoo oo
e e e e
EDDDD oo
oooo0o og
oooo0o oo
O
=
P

Ooooooogo og
(|

OoOoooooo oo
OOoOooooo oo

Ooad
(]
(]
(|
(|

ddoooooooooooooobooobobobobooboobobobobbbo

ooooo0ooobobobobobOb0O000 1int0goooooooono
gooooboooooooooboboooooooobobobooo

ooooooooo

/*ARGSUSED*/

- JO0OD0OOOOODODODODODODODDODOODO1int 0000000000
oooooooooooooobobobobobobooboobobobbbo

/*VARARGS n* /

oooooooooooooobooobooboobobooboobobobobbo
oooobboDbDO0o0varaARGS OO OOOODODDODODOOOOOOO

010000 nOOoDODODOO

/*VARARGS2*/
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lint 0000000000000 0O000ODO0O0O0 20000000
ooo

- OJOODODODODODODODODOOOOOOOOOOOOOOOOOO0O000gg
oooooooooooooooboboboboooobobobbbo

/*LINTLIBRARY*/
good-vO0OD -xOOOO0OO0oOoooooooooDbDooDoo

- DOODODODODODODODDODOOOOOOOOOOOOO0OO00000004gyg
ggooooooooooooooooooboobboboobobboboobobbbb
gooobobobooooooobboboooon

/*LINTSTDLIB[ filename ]

/*LINTSTDLIB*/ 00000 /*NOTUSED*/ 0 0O /*LINTLIBRARY*/
goooooooooobooooboboboboooooooooo ooo
00000000 (filename)D DO O OOOOODOODOOOOOO
U0o0o0b0Db00 /+*LINTSTDLIB filename*/ 00000000
Ooooooono /~LINTsTDLIB*/ 00000 0OOOOOOOOO
61010000000 OOOO

- JO0OD0OOOCODOOODODOOODOODODOODDOOODbODOODDOO0
gogoooooooooboobobobooboboobbbbbobobobbbbob

/*NOTDEFINED*/

- JOODODODOODOODODODDODDOO0OO00000000O0OOoODDODOD
goooogoo

/*NOTREACHED* /

O000000O000D00 (OO0 returnObreakO DO OO continue
O000)00b00O0O0D0 /*NOTREACHED*/ DO OODOOOODOODO
O0O0000000oDbO00b00000DOD 1int00exit 00000
ooooooooooboooobooooooooooo

- JOO0ODODODOODOODODDODODDODOO0OO000000000OOOUDDOODOOD
ooooooooooobobobobobobbbbbbboooooooon
oooooboboooog

/*NOTUSED* /

/*NOTUSED*/ 00 00O /*LINTLIBRARY*/ 000D DO0ODOOOO0O
/*NOTUSED*/ U 0000000000000 0o0oon
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65 UUUUuuogoogogd

lint 0000000000000 (autoUd registerd OO OQg)ond
gOoo0o0oo0OOoboOoDOooOooOdooDOooOooOoooobDOooOooo

auto (0D O0)0O000O0O0O0ODO register 00000000 DOOODODO

0000000o0o0oDOOoDO0oOOdoOU0OoU0o0U0oU0oooooooooDoOoog
0000000o00ooOOooDOdoOooOU0oOU0oU0ooO0ooooooogooodg
o000 OooOoo0oo0ooOoOooOooDOooOooooooOooDooOooo

O000000O00D0O0oDU0OoODO0OCbOO00b0O001int0DOODODOO

00000 1lint0D000O0O0OODODOOOOOO0OODODOOOOOO

00000000O0oDOO0DO0oOoodoooDOooooooOooDooooo

O0oo00o0ooO00oDOoobOooboOooboooon

lint000D0D0ODODODOOOOOO0O0O0O0O000000000004
- JOOO0OODOOOO

- JOOOOODDODOOOOOOODDOO

- JOOOOOOODDOOOOOOOOO

gd

True4 UNIX O OOOOOOOODOOOOODO static OO
Oextern00000000OO0O0OO0OO0OO0OOOO0OOILlintO
0000000000 bOOoooOoooooOobOOoOoboOoOooad
0000000000 DO0DO0oD0oo0oOobOoDOobOoOoooon
000000000 00DObOO00O0o0oO0D oooooOoOooDo
0d0OO0d00d0obO000oODOO0O0oooOoOoOoooDOoOooooOooo
OO0 staticO0O0O extern0D 000000 0OOODOOOO0O
Oo0oooooooa

6.6 O OU

lint 00000320 000000000000000000 True4
uNiIXOOoooooooooooooooooooooboooboboobobo
goobooooooboboooobobobboooooobbo0 eoooo
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O0e400000000C0OOOOO ULTRIXOODO DECOSF1ODOODO
glo000000000O0DOODOOOO0OOOOO

-oguoobbooooobobooobobboooobbbooobobooo
goooooogoooooboooooooboobboooobobob bbb
goooooooobobobobobobbOo0oooooooooooooo oo
Od00-cal00000000000O0O0O0OOODODODODODOOOODODOOO
godgd -o0b000oouooobobbooooobboooogooooboboobon
00000 -cacPO 000000 DODODOOOOOODOOOOOOO
goooooooobobobobobobbOoooooooooooo oogoo
ooooobbDbOlint)UO00O0O0ooDooboO

6.7 UOUODO

lint 000000000 COOOO0ODbOO0OODbOoO0ODbOoOobODbDOoOon
gciiiididdoooooooooooooo oo

odooooooooooooooooboboobobobooooobobbbbo
oo oooooo
ooooooobobobobobobbbOooooooooooo

od

1llib-port.ln 0000000 -1lport OO0 OOODOODOONO -p
O0000o0oDoDDoDDoDooOoOoOoOoOoOOODODbOOOOO

6.7.1 0OU

ooooooooocoooobobbobbbbbbbbb-12800 1270
gooooooooooboboooboobobbbbbbbbbbbbboooo
ooooooDoDoobobDDbODbODD 1ine0000ODODODDODODODOOOOO
ooooooooooooboooboobobobobobbbbbbbbbbobobono
gooo oo oooooo
gooooooooooobbbboboooooogo

char c;

if( ( ¢ = getchar() ) <0 )...
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oodddfdlint000o0oooooooooooooooogoggg

nonportable character comparison

ooooobbooooooooooboobooooooobbooooog
getchar 0000000000 cO00000O0DODODODOO

672 DO0UODOOOODOO

ggodoooooooooooooooooobobboboobobobobbbbb
o000 oo o oo
o000 oo oo oo
goooooooooboobobobbbobbbbbbobobbbbbDbb O
gooooooooooobooboboobobbobbbbbbbbbbbobobon
O0000o0o0o0oD0ob0bOO0b0 uwnsigned00D0O0OODOODOOO

673 DUODOOOO

oooooooooooooooooobobooobobooooobobobbbbo
goooooooooobobobobobbooooooooooooooon
ogoooobbooog

- JUOO0O0ooODOODOOOOOoOO

- ODOODODODODODDODOOOOOOOOOOOOO0O00000004gyg
ooooooooooooooboobobobobooooobobbbo

gooooooboboboboboboOoooooooouoooooooooo
oobobooooon

- JUOO00ooobObOODOOO0O0O0ooobbObObOO0oOoooooDbDbODO
gooboogoooo

oooooooooooooooooobobooboboboboobobobobbbbo
goooooooooboobbobboboooooooo

1. 0O0O0ooOobooooogooo
2. -p000000O0D0ODO 1intO0O0O0QOOO

-p000000000001int0000DODODODODODODODODODODOODOOO
obooobo0ooobbooob e0bbOOODDOObODDOODODOO
gooooobobooogooooobbooo
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674 DO0O0OOOOOOOO

ooooooooooooooboboobooooboobboooo
- JO0O0OO0ODODODOOOOODODOD CcOOOOUOOOODODODODOOO

- JO0OO0OOO0ODODODOOOOODODODDOOOOOOOODODOOO
goooogoo

- OJOODODODODODODODODODOOOOOOOOOOOOOOOOOO000a
goooobboooobooooogooobon

ooooooboooobooobo3boooooooobooooon

- ODOODDODODODODODODOOOOOOOOOOOOO0O000004004gyg
ooooooooooobooboboboooobobbbbbbboobobobobo

- D0 printf 000000 yvearsOOQOOOoOoogno
O000vears 000000000000 ODODO0OO0OO0OODOONO
godoooooooooooboooooonn
printf( "%d %d\n", ++years, amort( interest, years ) );

e 1int0000O0O0O0O0OO0O0OOOOOOOOOOOOOOO0O00O000
Ooooooobobooooooboooooon
alil=b[i++];
Ogoo0oO0O0001int000O00oboobobooboboooboooooo

warning: i evaluation order undefined

68 DU uoboobooouooboobood
googbod

lint 000000 D0OO0O0O0O0O00000000000001int00000
gooooooooooboboooboboobobbbbbbbbb bbbobooog
gooo0oboooboobobooboooboobobooboboooboon
gb0oo0obooobooboboooboboobogbo1lintdoboooo
gbooobooobooboboobooobooboooboooboon

6.81 longUOUOUOO IntODDODODODODODO

long 00000 int 0000000000000 0O0O0O0O0O0O0O0O0O0OO
U00 longUUO0O0O0OintggooooOoOoOoODODDDODODDDODDOO
ooooobobbooooooobboboooooo

6-14 IintOD 00 CcODOOOODOO



typedef U0 00000 DOD0ODODODODODODDOODODODOODODODODDDODDODO
ooooobobbooooooobon

long000 int00000000D0000001int 00000O0O0O0ODOO
gooooobbbbobD-a000oogoooooono

6.8.2 DUODOOOOO

lint 00000 D0DOO0O0O0O0O00000000000000000O0OO
gooooooooooobooobobooobobobobbbbbbDbDbDbbboobobn
gogoooobobbbobbbbbbbbbbboboooooo

if (x&077==0). . . /* if(x & (077 == 0))000000O0O=*/
/* O0O04if((x & 077) == 0)00O0O0O=*/
X<<2+40 /* x << (2+40) OOOO0O0O0O=*/

/* 000 (x<<2) + 40 OO0OOx*/
/* x 000 42 OO0O0O00O0OOO0O0O=*/

ooooooooooooooooooboboboboboobobobobobboboooo
goooobbbD1lint0000oooO0O0O0O00d

683 L0000

lint 000000000000 OOO0000O0bObOO0o0oOooOoDbbOOooon
goooooooooobobooobooboobobbbbbbbbbbbbobooog
goooooooooobooobobobobbbbbbbbbboon

lint 000000 -hO0O0O000000OD0D1int000000ooogo
oooooobboooog

69 UL ougoogod

lint 00000 -NOOOOOO0OO0O000000000000OODOOoOO
gooooooooobobobobobobobboboooooooooooooon
gooooobobboooogooooboboboooobbooogooooon
goooooo

- JUOoOOO0OOoODOO

- JUOO0OooObODODOOO
- JOO0oobDoOOOO

- JOODOO
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oodooooiboblint00D0ODOOO0OO0O00000000000000
goooobobooo0oooob0 NNOOOOooobbbooooooo
ooooobobboooog

6.10 lintOD O0ooooon

6.10.1

oooooooooooooooooobobooobobooooobobobbbbo
ooooobobboo0o0obbbboo0o0 1intgoobbooooooono
oooooooooDoDDDoDboDboDDD 1int 0000000 1int Q0
oboooboooobocogooobooooooooooooooooDoogoo
J0o0o0o0o0o0o0o0 000 1int000o0o0oooooooooooon
oooboooooo

1. O00O00O0OD0OoOoOboObO100b000000000004d
2. 1.000000000000 1intO000OD0ODODOOODODODODODODOO
3. 200000 1lint00000000O0O0O0IInt0DODOOOO

goooooooooobooobobooboobooobboboooo

gboogboogod

Ob00001int00000000DO 30000000000 0O000OO

/*LINTLIBRARY*/
#include <dms.h>

int dmsadd( rmsdes, recbuf, reclen )
int rmsdes;
char *recbuf;
unsigned reclen;
{ return 0; }
int dmsclos( rmsdes)
int rmsdes;
{ return 0; }
int dmscrea( path, mode, recfm, reclen )
char *path;
int mode;
int recfm;
unsigned reclen;
{ return 0; }

gooooooooooooooboobbbbbbbbbbbbooooooo
ooooobobboooog
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e /*LINTLIBRARY*/ O 0OODO

000000000 1int 000000000000000000
cop0000D00D0ODOO0O

- 000D00000O00O0D00O00O0
- 0000 (@MO0OO0O000 int)
- 0OoOooo
- 000000000000
- DOooOooOoo
- 0DOooooo

gdl10000o0dboouooubooon 1int 000 ooooa
0dddoooooodooodooddams.n00dooooooa
Odddoooooooooooo
int dmsadd (int,
char>*,
unsigned) ;
int dmsclose (int) ;
int dmscrea (char¥*,
int,
int,
unsigned) ;

gooooooooooboobbbbobobboboboboboo

/*LINTSTDLIB*/
#include <dms.h>

goboooobbooobobooooboooobobooobobooobooo
LINTSTDLIBOUOUOOOOOOOOOOOOoOoOooODoOO

/*LINTSTDLIB dms.h*/

gdodibb0dms.h 0000000000 ODODODODOODOOOOOO
LINTSTDLIBOOOOOOOOOOOOOODODODOOO

googoobobooooooooboboiooogn 11ip-10000
goooooboobbboooouooooboboooooobooo
O0dod0dllib-ldes 000000 ODOOO0OOODDOOOOOOOO
/usr/ccs/lib 0000000000000 0O0O0O0O0O0OOO0O0O0OOOO
ooooooooo
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6.10.2

6.10.3

int0 O O00o0oo0ooooon

oooooooooooboboboboboboboboboDbbDb 1int0DD0ODODDODOOO
gooooogooo

% lint [options] -c 11lib ldms.c

oo000O000o0o0oob000o0obD 11ib-1dms.cO0O0D00O0O1int 00O
00000000 11ib-1dms.1n00000000 1int 0D0D0ODODOOO
OO0 000 11ib-1dms.1n0 0000 1int 00000 (DO 00O 1int O
0000 -1xOOoOOooOoooooooooo)booooooooogoo
O /usr/ccs/lib 0000000 ANSIODOOOODODODOOOOODOOO
o000 -stdd0D0 -sta100000O0O0O0O0O0O0OO

gobogbbooobgoobodobogad

gojodoooooooooooooooooobobobobDbDbDbb 1int
oooooboboboooo

lint -1lpgm filename.c

pom0 0 0000000000000 filename.cO0O0O0O0O0ODODODO C
googooboooogoooobboooooobooboooooo
gooooobobboooogoblinte 00000000 0ODODOO0O0O0
lint 000000000 D0DODODOD IlintOO00doooooooooceco
oooooobooooogooo

6.11 lintOD 00O 0oOoooO

lint 00 0000000000000 00O0O000oobooooog
oooooooooboboobobobbOoo0oooooooo0 ooooooo
googooboooogoooobboooooooboooooooo

U0 1lint 00000000 DOD0ODO
constant argument to NOT

OO0 NOTOOO (O)OODODODODOODOOD

gobobooooooobbooooboogoooboobobooooobobobooo
goooooooobobo bbbbooououooooooooooooo
ooooobobboooooooobon

°

% cat x.c
#include <stdio.h>
#define SUCCESS 0
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main ()

{

int value = !SUCCESS;
printf ("value = %d\n", value) ;
return O0;

N ——

¥ lint -u x.c

"x.c", line 7: warning: constant argument to NOT
% ./x
value = 1

°
o

lint J0goooooo0o0ooooobbooogooooooDn
gooooo

ood: -wcODODOODOOOOOOO01int0OOOOOOOODOO
oooooboboboooo

constant in conditional context

goodoooooooobooboobobbobooboboboog

goboboooooobbooooboooooooboboooooboobboo
goooooooooboboboooogo

typedef struct dummy g {

int lock;

struct dummy g *head, *tail;
} DUMMY Q;

#define QWAIT 1
#define QNOWAIT O
#define DEQUEUE(q, elt, wait) \
for (;;) {
simple lock (&(qg)->lock) ;
if (queue empty (&(qg) ->head))
if (wait) { \
assert (q) ;
simple unlock (&(q) ->lock) ;
continue;
} else
*(elt) = 0;
else
dequeue head (& (q) ->head) ;
simple unlock (&(q) ->lock) ;
break;
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int doit (DUMMY Q *g, int *elt)

{

DEQUEUE (g, elt, QNOWAIT) ;

}

QWAITO OO oNnowaITOODODOOO 300000 (wait)OODO
oooooo if000b0bbbbbboobobbobobbboboboobn
lint 000000000000 0000000000O00O00000
gooooooooobobooobobobobobbbbbbbbboo

ood: -wcODODODOOOOOOO01int0DODOOOOOOOO
gooooooboooo

conversion from long may lose accuracy

0000 longO0OOO0ODOO (intO00)ODOOOOCDOOOODODOO
ooboboooooobboooob0boooobobbooooboboo
gooooooooobooobobbbbobbbbbbbbbooogo
gooooooboooo

long BuffLim = 512;
void foo (buffer, size)
char *buffer;
int size;
{
register int count;
register int limit = size < (int)BufLimit ? size : (int)BufLim;
000 (int) 00O 0OO0OO0OO0O0OO0O0OOO0O0OO1int0O0O0O0O

gooooobobooogo

O00:1lint 0000000000000 DO0O0O0O000ODO0OO0OO
o000 -wOOOOoOoOoOoO0O0O0OD01int OO0O0OO0OOOOOOO
goooooboboooo

declaration is missing declarator

ooooooObO0oOoob0oOoboDbD pp)uoboobobooo

gobobooooooboboooobooooooboboooobobbooo
gooooooooobobooobbobbbbbbbbbbboono og
gooooooooooobobobbbbobbbDbbbbbboogogo
oooooboboboooo
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goo:00000oooobbooooobon

degenerate unsigned comparison

gooboooooobobboooobooooooboboooobobbooo
oooooboobooooooo

ooooooooobobobobobobooobobbbbbbbo

)

% cat x.c
#include <stdio.h>
unsigned long offset = -1;

main ()

{
if (offset < 0) {
puts ("code is Ok...");
return 0;
} else {
puts ("unsigned comparison failed...");
return 1;

o0 ——

cc -g -0 X x.C
lint x.c
"x.c" line 7: warning: degenerate unsigned comparison

)

% J/x
unsigned comparison failed...

°
o

o°

gobobooooobobbooooboboooobbbooooboo
ooooooobobobbbbboboo0oo0ooooooooooooo
gooooboboooooooooboooog

oo0:gooboob20b0000boooboooobobogoon

e if000 offset 00 (long) DOOOOO0OOOODO

e offset 0000 unsigned long 0 longO OO dd
ododoooooobooooobooooooobobbOoooogo
ooo

function prototype not in scope

ooooooooooooooboobobobobooobobobbbb oog
goooooooooooobobbbbobbbbbbbbbooogo
gobooooon
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6-22

ooo.0ooooooooooooonoooodn
null effect

lint 000000000000 0000000000000000

dodddblintggggoooooooooooooooooo
gooooooboboooo

scsi_slot = device->ctlr_hd->slot,unit_str;
#define MCLUNREF (p) \
(MCLMAPPED (p) && --mclrefent[mtocl(p)] == 0)
(void) MCLUNREF (m) ; [2]
O0:unit str 000000000
OO0:MCLUNREFOOOUOOOOODO (void) DDODODODOO

goo:0o000000000000000000000000000
ogoo

possible pointer alignment problem
gooodoboboboooodoooogoooboboboooooogooo

ooooobbDlint 0000000000 DODOOO0O0OO0O00O0
gobooooo

read(p, args, retval)
struct proc *p;
void *args;
long *retval;

register struct args {
long fdes;

char *cbuf;
unsigned long count;
} *yap = (struct args *) args;

struct uio auio;
struct iovec aiov;

inn0DO00 cODODOOO0ODOO



*uap = (struct args *) args 00 0O00O0O0OOOOOODOONO
00000 o0OoOoOoooooooooooooooooogooao
ooooooooooooooobooboboboooog

precision lost in field assignment

goodoooooooooooboobobooboboboobobbbboooggo
goooobobobooooobboboooooooo

ooooobobboooogoooboooo

°

% cat x.c
struct bitfield {

unsigned int block len : 4;
} bt;

void
test ()

{

bt.block len = 0xff;

o0 ——

lint -u x.c
x.c", line 8: warning: precision lost in field assignment
cc -c -0 X X.C

o° =

o°

ooooooooooooooboooboboooobbobbb bobooog
gobobooooooboboboooobbooooobbbuoooobboo
gooooooobooboooboobbobbbbbbobboo

god:ooooooooooooooboboobobbbbbbbboon
oooooboboboooo

unsigned comparison with 0

oooooooooooooobobobooobobobobbboooogo
gogooooboboooogoo

goooooooooobooboobobboboobooboboboog

°

% cat z.c
#include <stdio.h>
unsigned offset = -1;

main ()

{
if (offset > 0) {
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puts ("unsigned comparison with 0 Failed") ;
return 1;

} else {
puts ("unsigned comparison with 0 is Ok") ;
return O;

}

cc -o z z.c
lint z.c

"z.c", line 7: warning: unsigned comparison with 07?
% ./z

unsigned comparison with 0 Failed

°
o

o0 ——

o°

ooobooooobboooooboooooobogooooog
00o0oooOoOoOoooooOoooOoOoooobooooooon
O0o00o0o0ooooooooooOooOooooo
oo0od:0000000 2000000000000
- if000 offset 0000 (int) ODODODODODDODODOO
e offset 0000 unsigned 0O int 0O OOOO

6.12 D000 0OO0OO0O0ODOOODO0OOOIIntDOOO0OOnO
HRN

lint 00000000000 lintO0O0000000000OD0ODDDOOD
goooooooooobobobobobobbooooooooooooooon
ooooobobooo0o0o0obobbooOO0o00ooooobD 1int00n0O0O0On
ooooobbooo0oooooooboobooooooobbooooog

gooooobbooogd

O0o000o00oooooUooUooU0ooooooooooo
-wclass [ class... ]

doooooooooboboboboboboobobbbbbbbbbcelassOOOO
ooooooooooooboooboobobobobbbbobbbbbbbobobono
obo0oobOU0e-1l000Db0O0OO0DOOODOOODOOD
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ggd

lint 000D0D0DOOOO0O0O0O000000000000000
gooooo0oooooooooooboboboobooboboooog
oboooobooobobooooboooobobobO0o b0e-100
goooobobooooooobbboooooooboboboboog
ooooobooboooogoo

o000o0obObO00obOb0oOobobOint000O0OD0DOO(61200000
oOooo00oO0)boobOOoOobOOobOObDUOOobObObOObDUOOoDOg-wedO
gooooooooooobooobbobobbDbbDb -weODODODDDOOO
oooooobooooogogooo

e constant argument to NOT

e constant in conditional context

o000 00o0oooboDbbOO0oooooooDboOANSIDDOOOOooO
Tru4 UNIXOD COOO0DOOO0ODOOOO0ODODOO0ODODO0O0O0DO0-wpO O
gooooooooooboboooboobobbbbDbDbDbDbDb -wpOOOOO
ooooobobobooooooooobon

e ambiguous assignment for non-ansi compilers
e illegal cast in a constant expression

e Jlong in case or switch statement may be truncated in

non-ansi compilers
e nonportable character comparison
® possible pointer alignment problem, op %s
e precision lost in assignment to (sign-extended?) field
e precision lost in field assignment

® too many characters in character constant

O00o0O00bO0oO0obOob0 (eA300b0b0bO0UOODbD)yDODOODOO
gooooooooooboboooboboobbbbbbbbDbDb -wODOOO
goooooooooboobooobobobobbbbbbbbbbbiond -wepOO
goooobobboooooooboboooooo

e function prototype not in scope
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6—-26

* mismatched type in function argument

* mix of old and new style function declaration

e o0ld style argument declaration

e use of old-style function definition in presence of

prototype

Oe6Llintd0D00O0O

googo oooood

a OANSIOODO DODDODODOOOOoOoOoobobboooo
= Partially elided initialization?
= Static function %s not defined or used?

€ goooobooo0ooobbbooouoogoobboboboo
= Comparison of unsigned with negative constant
= Degenerate unsigned comparison
= Possible unsigned comparison with 0

d

goobooooooooobbooooobooo

= External symbol type clash for %s

Illegal member use: perhaps %s.%sP

= Incomplete type for %s has already been completed
= Redeclaration of %s

= Struct/union %s never defined®

« %s redefinition hides earlier one2 ?

inn0D00 cODODOOODOO



061 lint000O00 (0DO)

googo oooooad

h gbooobobooobboooboboouobboobooo
ooo
e Constant argument to NOT®
= Constant in conditional context®
= Enumeration type clash, op %s
« lllegal member use: perhaps %s.%sd
= Null effect ©
= Possible pointer alignment problem, op %sf
« Precedence confusion possible: parenthesize!9
= Struct/union %s never defined?
= %s redefinition hides earlier oned

k K&ROOOOOOOOODODDOD OooooOOOoOooboOOO
gooo
= Argument %s is unused in function %s"
= Function prototype not in scopel
- Partially elided initializationh
= Static function %s is not defined or used"
= %s may be used before set? d
= %s redefinition hides earlier oneP d
= %s set but not used in function %s "

1 Olong00O0O0OlongO0000O0OO0O0OO0 OOOODODOO
goooooboo
= Conversion from long may lose accuracy
= Conversion to long may sign-extend incorrectly

n

goboboooobooooobboooooboog

« Null effect P
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061 lint000O00 (0DO)

googo oooooad
° ggoooobobooobbboboooooooobbobobo
= Precedence confusion possible: parenthesize! P
= %s evaluation order undefined
p gboooooboooobobouobboboobbooobo
gooooo
= Ambiguous assignment for non-ANSI compilers
= lllegal cast in a constant expression
= Long in case or switch statement may be truncated in
non-ANSI compilers
= Nonportable character comparison
= Possible pointer alignment problem, op %s P
= Precision lost in assignment to (possibly) sign-extended
field
= Precision lost in field assignment
= Too many characters in character constant
r ReturnO OO DOODO OODODDODOOOOOOOODDOO
= Function %s has return(e); and return;
= Function %s must return a value
= main() returns random value to invocation environment
S gogoooobbooobbboooooooobboboboo
= Array not large enough to store terminating null
= Constant value (0x%Xx) exceeds (0x%x)
u

ggododdooooooooobboobobooboooooo
good

= Argument %s unused in function %s?
« Static function %s not defined or used?
e 9%s set but not used in function %s?2

« %s unused in function %s"
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061 lint000O00 (0DO)
ooooo oooooo

A gobobooooobobobooooobbO0 linte00goon
goobobooooboboobboagoboOobbOoOooboob
goooooooooooo

c oobobooooooboboooooboooobbooooooboo
good

= Constant argument to NOTP
- Constant in conditional context?

D gjoodooooooooooboboboobooboooo
good

= Static %s %s unused
o gooobbbooodoooouooobobooooobobo
= Storage class not the first type specifier
P gooobobboooooobobbbooooooooooo
 Function prototype not in scope 2
= Mismatched type in function argument
= Mix of old- and new-style function declaration
e Old-style argument declaration®
= Use of old-style function definition in presence of prototype

R gooooooooooooooooooboboDbODbODbObon
ooo

e Statement not reached

& 00000000 0000D0000000D0000000000O0000000
PoppoOooDODDODDODODOLKRDOODOOOOOCOOOOOOOOOOOONOOO
‘00000000000 0000cO0000O000000000000000000
dopnoODODODODOODO04dODO0DN0ND0NOONNO0DNONONOnOO
000000000000 00O0n0000000000000O00O000O00000
fDDDDDDDEIEIDDDDDDpDDDDDDDDDDDDDDDDDDDDDDD
00000000000 0000o000000ONONO0ONONONONDNDNONONONDNOONOO
hoooooooooooooooooooDOoOOO
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613 DUUUO0OLUunoboooogonooboooggao
googobod

lint 0000000000000 000000000oobOobObO0o00g
goooooooooobobobobobobbooooooooooooooon
ooooboobobbbbbbbbooooooo0oooooooooooo
oooooobboooog

ccgggoggoooooooooooooooooooobboboboooo
0000 oogogooibD -protolis] DOOOOODODOOOOOOO
goooOoooooobboOoo@Woooobboooooobpoboooo
000000 .m0 0o0obo0oo00obOdbD ib0oDO00O0o0obLOoon
gooooobobboooggbsgoobboooooooboooogno
oooooobooooogogooo

.HODDODDDODODODOO0O000000000000000ooooooon
googooobobooogoooo
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v

Third Degree U D DO 00000000

ThirdDegree OO OOCOOO C+ 0000000000 DOODOOOO
goooooooooobobobobobobbooooooooooooooon

gooooooobb 0ot -gdd0 -gnoooooooooOO

o0b00o0b000ob0o0o0o0oo0obO0od0 mboobOooboOo)yW ooo

ThirdDegree 0 0O 0D0O00O0ODOOODOOODOODODOODODOOO
goooooooooooboobobooobobbbbbbbbbbbbboobobn
gogooooobbbbbbbobooooooooooooooooDoDoDoo

g/00000b000b00O0bO0o0O0bU0OOobDOUOb0DbDbOUObODbOOo

oooooo0o0o0o0 ooooooooboooboooobbbbbbDbl
oooobobobDooooobbiooogddlxemacs()ooon

gooooobooobooogooooobbooo

ThirdDegree 0000000000 ODOODOOOOOOCOODOOODOOO
goooooooooobooooboobobobobbbbbbbbbbboooo
ooooooooooboobobobbo0ooooooooooooooo g
0oddbDthira)0o0ooooOoOono

ThirdDegree 000000000 OOOODOODOOOCOOOO

e mallocl callocl reallocl vallocl allocal sbrk OO OO OO
O0C++0newOO0OOOOOOOOOOOO0OOOOOOOOOOOO

ThirdDegree DO 000 ODmmap 0000000 OCOOOOOOOOOO
ggodooooooooooooooobobobboobbobbobbbb
oo oot tmapdgoooooDOO
third(l) 0 -mapbase 0000000000 OOOOODODOOODODOO

ThirdDegreeJ brk 000 O0OOO0OODOOOOOOOCOOOOODOOO
oot Ubsperk000OO0OO0OOOOOOO0OO0O0O0O000000
O000000O0O0OD0OO0O0ODODOO0ODOOOThirdDegree OO QOO
gojoooooooooooooooobooboobboobobobbobbbbb

- fork@UODOUOOOOOODDOOOO
third)) OO0 DDOD -forkOOOOODODODODOOODODODODDDOO

Third Degree OO ODOOOOOOOOOO 71



e POSIXODOODO (pthread3) 0 Trus4UNIXODOOODOOODODO
oooboooooo

third()) 00000 -pthread 00000000 0OO0O0OODOOOO
pthread JO0O0OO0O0OOThirdDegree 0O OD0OO0OO0ODODOOODOO
gooooooooooooobobbbbbbbbbboooooo

000D (1ibecO libpthread O O0)000O0OODODOOOOOOCOO

strecoy 000000000000 0O0O0OOOOOO

- 3100000000000 000000O0ODUOUOUOUOOOO

71 000000000000 Third Degree O OO

ThirdDegree 000000000 O0O0ODO third)DODOOOOODOODO
third [option... ] app [argument...]

0ddoooobibboeptionooooooooooooon
goooooi1o0o000000000000000000 app00000
O0000o0o0o0o0o0D argqument 000000 OoOoOoOoOoOoOoOOOO
goooooooobobobooobobobbobbob100000o0oogoo
000000000 (epp0C000O0O0O0O0DODOODOO0-run00OQ0OO
oooooo)o

app.third (third) U O0D0)0D000O0DO0OO0ODOOODOOODOO
goooooooooooobobobbbobboobooboooo

- JOO0ODDODOODOODODODDODDODOO0OO000000000OOODDODOOD
goooobobooobboooogoouoobobobooooooobon
ooooooboooooogooo

- JO0ODO0OUOO0ODOUOODODODOODODOODODOOThird Degree
oodooooooooooooooooobobobooobooboobobbob
(Oxfff8aba50 0 00 -uninit 0O 0O0OOOOOOCOOOODOO)OODO
oo oo oooooooooo
oobooboobO0oobOobobOooO0oobOoobOoooobOo(@Euobo
cOoooooOOooOooOooOooOoboOooOoooo)y™ ooopooooo
ggooooooooooooobooooboobobobobobobobbbboboog
dooooooooobobobobobbobobobobOoboboboDbD 000 third(1)
oo -gooodooooooooooooooo
OO0O0O0OOD0OD00O00 ThirdDegreeO O -uninit 00000000
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00000 (-uninit heap+stack 0 0)0000O0O0OOOODODOOO
0000000000000 o0oo0o0U0ooo0oooooooooooo
O000000o0odoOooooU0oo0oo0ooooooooooon

e ThirdDegree 00O 0OD0O0O0O0ODOOOODOOOODODOOODODOOODOO
gdodoooooooooooooooobbboboobbobobobbbb
ooooooooooobobbobbbobbb 000000 gg -padald
gooooboboo0oobobboooooooobon

- freeJ0O0O delete 000000000 OOOOOOOOOO0OO00O
ggoooooooooooooooooboboboobobobbbbbooog
-free 00 00000000000000O000O0O00OOO

ThirdDegree 00 00 000O0OD0OODOOOOODOCOOODODODOOO
0000000000000 00 000D0D0DO0OO0OdThirdDegree 00O
app.3log0000000O0O0O0OOODODODDOOOOODODODODODDDOOOO
OO0 emacs 00000 0O0OO0O0OODOOOODOOOOOOOOOODOODOO
00 emacs OO0 0OEsc/X compile OO0 DODODODOOOODO makeOOO OO
cat app.3log00000D000D0DOOODOCHIX. OODOOODODOODO
ooo0o0oooopooboboooooobbbobbDbDbbbbooo

0000000 oooooooooooboobooooooooooooon
0dooo0oooooooooon
—pids

ooo0ooooo@EIb)yooooooooooooooo
—dirname directory-name

ThirdDegree 0000000 OODOODOOOOCOOCOOODOOO
gooooo

-fork

ooodoooooooooooboobobooboopPIDOODOOOO

gojodoooooooooooooooooboboobboboobobbobbbbb

oooao goooo gno

0oooooao app.3log 0oooooao
—fork parent
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oooao goooo gno

—pids 0D OO app.12345.31og PIDOODDOO
-fork child
—dirname /tmp /tmp/app.3log ooooooooon

—dirname /tmp -pids /tmp/app.12345.31og 0000000 PIDOOO

goooooboobooooobobbbodg .sig.3logdgoooon
goooooo

711 O00O0ODDOOOO0O0O0OO Third Degree 0 O O

strepyUUOQODO0DD0DO0OO0O0ODODODOOOODODOOOOOOODODDOOO
O000000D00DO0O0O00000D0OD0O000C00D0O Third Degree
goooobobboo0oouoobobo0o0bbDbDDO-non_shared U
00 -call sharedOOOOOO0ODOOOOOOOODODOOOOOOOO
ooooo

000000000000 OdO0ThirdDegreeO DO0O0O0OoOoooood
Oooooooocoboon
—all

O0o00o0oooooooooooooooooooooooon
do0ooooooobooood
—excobj objname

gooooboboboooobobbboo0oouoobbbOd —excobj
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O libec.sol libexx.so0 OO0 libpthread.soOOOOOOOOO

0000 0000000000000 000000D0o0oooDooooO

0000000000 000000D0000000000O0 Third Degree
0000000000000 ooooooooooooooooooo

0000000000000 D00oDo00oo0 0ooooooooooooo

0000000000000 D000DOThirdDegree0O0O0D0OO0OO0DOOO

0000000000000 000000000DO0000ODO000OD0O0O0
0000000000000 ooooooooooooooooooo

000000 ThirdDegreel -g0 000000 D0O0OOCDOOOOOOO

O00DD0DoDDDODDO

ThirdDegree 0 00 0D000O0ODOO0OOODOOOODOODODOODODOOO
oO0oo000obO0o0obOOoOOo0obO0oOobOoOobOoOoU0oOobDOooDbOoboDbD (oo
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gooooooooooobobobobooobobbbbbbbbDbbbbbobn
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72 000gn

O0ooobbb0O0 ex.cOOODOOOOOOODODODOOOOOOO

gooooooobooogooo

1 #include <assert.h>

2

3 int GetValue() {

4 int qg;

5 int *r=&q;

6 return q; /* q is uninitialized */
7}

8

9 long* GetArray(int n) {

10 long* t = (long*) malloc(n * sizeof (long)) ;
11 t[0] = GetValue() ;

12 t[0] = t[1]+1; /* t[1l] is uninitialized */
13 t[1] = -1;

14 t[n] = n; /* array bounds error*/
15 if (n<10) free(t); /* may be a leak */

16 return t;

17}

18

19 main()
20 long* t = GetArray(20);
21 t = GetArray(4);
22 free(t); /* already freed */
23 exit (0) ;
24 |}

OOOCOO0OOOThirdDegree0 O OO0OOOOOOODOODOODOOOOOO

gooooobobooooooooobon

7.2.1 Third Degree D OO0 O OO0

O000O0OD0OO0O0ODODOOO0ODOOThirdDegree0OOOOOOoOOOO/N

gooooooboboogooogo

O0000O00O0O0O0ODO0OOO0DOOThirdDegreeJ OO OOQOQOOOOOO
oooooooooooboboobobobobbbbbO0oOooggg .3logO

ggooooboboooogd
- JUO0OO0OoooobObOOOoOOoOooooon

- JOOOOOO(@MODOOOOOOOODOOODUOODOODO)DO

gooogd
- JOOO0OODDOOOOOOODOO
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gooooboboooooooobobbooo
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oooooooooooobooboboobobobobbbbobobbbbbbobobno
ooooobobboooooooobon
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goooooooooooboooboobobbobbbbbbDbbbbbobobn
O000000OmallocO0 (callocODOOD0)ODOOODOODOOOOO
gooooooooooobobooboobobobobbbbobbbbbbbobobono
O000O00 oxfffaba 0D 00O ODOODODOODOOOODOODODOO
goooooooooobobooobobobobbbobbobobbbbbbbobbo
ooooo0o0oobobobobObObObO0o0o0o00ouooooooodddec
-trapuv 000000000 OD0ODOOOO0OOOOOOODOOOOODOOO
O00000O00O0ODODOThirdDegreeD OO DOODOODOO .3log00O0O
goooooooooobbodooooooooooooooooboobooDoo
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“display0000000 .3log000000000000000000
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pthread 00 0000000000000 00000O00OO0O0O0O0O
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gooooooobooboobobbbboooooooo ooooooooo
Odd-gooobobboO0o0o0oogobobDbDehira) OO 0OQooonQ
oog -gdoboooogoo

-uninit 0000000000000 0O0O0O0O0O0O0O0O0ooOoobbobobs2
O0D0O00O0O00OD0DOO (shortUOchar 0 oOoOoDOOOOO)OO
obo0oobDO0ooobOogye0000000O0O0DO ODOO -uninit
heap+stack 0000000000 DODOO0OO0OO0OOOODOODOOOOO
ooooo

d0odooooo0oo0oooboioD-nistory00OO0OO0OODDDODOOO
000000 -uninit heapOOODODODODODODODODODODOO

7.2.2 Makefile O O O

OO00O0OO0OD0OD0O makefileODODOOOOOOCOOOOOOO

ex.third: ex
third ex

0000 ex.thirdODODOOOOO

> make ex.third
third ex

U0ooobobooooooooooil ex.thirdaOOODDODODO
ex.3log00000OO0O0O0ODODODODODODODOODODODODOOO -displayUd
oooooooopooboboboboboboboooonog .3leg00oooong
goooooo

7.2.3 ThirdDegree D O OO ODODODODODODO

ex. 3log000000O0O0O0OOOODODODOOOOOOOOOOOOO0O00
oooooobobobbbbbbbbbbb0ooooooo

> third -invalid -uninit h+s -history -display ex
7231 D0O0O0OO0OO0ODODOODODOODOOOODOO

U000 ThirdDegree 0 0O 0OD0O00O0ODOO0OOO0ODOOOODOOODOO
goooooooobobobobobobobobboboooooooooooooon
goooooooooobobobobobbooooooooooooooon
goooooooooboobobobb ooooobboboobobbbbbbDbo
ooooooboooooogooo
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oboo0obO0ooobooobOoOobo 30booobOoobobOoon
(obooooOoboUoooob y30oOoO)y ooooOooooooo
oo0ooobObOooboboobobOoobO @Woobooobboooooboo
0l000b00oooboobobooobooobog)ybooobooo
ggodoooooo pPIDODODDODDODDDDOOO

ggodoooooooooooooooboboboboboobbbobobbb

ThirdDegree 00 00 OD0OOD0OO0OOOOCODOOODOODODODOO
oo oo Lo o
oodooooooooooooooooobobobooobobobobobobbob
goooobbooooooobooooooo

1000000000b0DbO0OO0

goooobobboooooooboooooooboboooogoo
ooooboboo0o0oooooboboboooooooobooooo
goooobboooog

goooooooooooooboobobbbbboboboboo

U000000o0o0oo0ooooibibDDeetvalueJ00ooooOoOOOO
goooooooooooooboooboboboooobobobbboboooo
0ddqgibiOO0000ooooooooooooooooo

———————————————————————————————————————————————————— rus -- 0 --
ex.c: 6: reading uninitialized local variable g of GetValue
GetValue ex, ex.c, line 6
GetArray ex, ex.c, line 11

main ex, ex.c, line 20
start ex

ooooobbooo0o122o00o0oooobooooooooo
goo

t[0] = t[1]+1

goooooooooooboobobobobobbDbDbDbDbDbD eI 00O0O0
ooooooooooooooooob0D o0t UoUUooo
oooooooooooooooooooooobobooboooooO -g
goooobboooooooooobbooooooooboobobooo
goooooboboooogogo

———————————————————————————————————————————————————— ruh -- 1 --
ex.c: 12: reading uninitialized heap at byte 8 of 160-byte block
GetArray ex, ex.c, line 12
main ex, ex.c, line 20
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_ start ex

This block at address 0x14000ca20 was allocated at:

malloc ex
GetArray ex, ex.c, line 10
main ex, ex.c, line 20
__start ex

- JOOO0OOODODDOOOOOOOOODODOODOOOODODOODO1IO
oo0bObOO0o0o0o0oobobbOooooob0DbDbOOoOoOoon Third
Degree DD DDDODOOOOOOOOOOOOOOOOOOO000O00O
oo ooooooboooogoouoobbobooooooobon
oooooooon

———————————————————————————————————————————————————— wih -- 2 --
ex.c: 14: writing invalid heap 1 byte beyond 160-byte block
GetArray ex, ex.c, line 14
main ex, ex.c, line 20
__ start ex
This block at address 0x14000ca20 was allocated at:
malloc ex
GetArray ex, ex.c, line 10
main ex, ex.c, line 20
__ start ex

- ODOODODODODODODODODOOOOOOOOOOOOO0O000004004gyg
OoooooooooobobobobDbooD free0bODbOODODDODODODOO
OO0OOOThirdDegreeO O OO O30 00000O0ODO0ODOOOODOO

- bDOoooooobbobooooooo
- 0D0ODOObODbODbObObObODbObODbOO0O0000oooo
- ODOO0o0o0ooooobobboboooobbobooo

O0D000CO0ODOO00D0O0O0O0O0DOGetarrayd 0 20000000 (20
oO0)ooooobobOOooboDbOoOoobDOobobDb0 4eoo)obobooo
oobooO0obO0oobOobob0obD0oobObbO (21oo)yoooooboo

———————————————————————————————————————————————————— fof -- 3 --
ex.c: 22: freeing already freed heap at byte 0 of 32-byte block
free ex
main ex, ex.c, line 22
__start ex
This block at address 0x14000dla0 was allocated at:
malloc ex
GetArray ex, ex.c, line 10
main ex, ex.c, line 21
__start ex
This block was freed at:
free ex
GetArray ex, ex.c, line 15
main ex, ex.c, line 21
__start ex
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gooo0ooOooOo0ooOooOo0oOooOooOdooOoboOooDoDoobooDooD o
O0000)bOooOOooOOoOOooOOobOOobOOobOobOoOoboOOoboOooobooodg
gboo0oboooboooboobooobooboboobboooboon

New blocks in heap after program exit

Leaks - blocks not yet deallocated but apparently not in use:

* A leak is not referenced by static memory, active stack frames,
or unleaked blocks, though it may be referenced by other leaks.

* A leak "not referenced by other leaks" may be the root of a leaked tree.

* A block referenced only by registers, unseen thread stacks, mapped memory,
or uninstrumented library data is falsely reported as a leak. Instrumenting
shared libraries, if any, may reduce the number of such cases.

* Any new leak lost its last reference since the previous heap report, if any.

A total of 160 bytes in 1 leak were found:

160 bytes in 1 leak (including 1 not referenced by other leaks) created at:

malloc ex
GetArray ex, ex.c, line 10
main ex, ex.c, line 20
__start ex

Objects - blocks not yet deallocated and apparently still in use:

* An object is referenced by static memory, active stack, or other objects.

* A leaked block may be falsely reported as an object if a pointer to it
remains when a new stack frame or heap block reuses the pointer’s memory.
Using the option to report uninitialized stack and heap may avoid such cases.

* Any new object was allocated since the previous heap report, if any.

A total of 0 bytes in 0 objects were found:

000000000000 cetarray 0000000 ooooooonOond
0d00O000bO000doObO0o00ooOoOoO0oboDOoOoooboooOoOooDoO
0000000 0o0ooooooOobO ooooooooooooooo
0000000000000 000000¢Y not referenced by other
leaks” JO0O0O0OOOOOOOODOODOOOOOO0OOOOOOOOOO
0000oO0oD0oooOoooooooooooag

oooooooooooooooooobobooobobooooobobobbbbo
gooobboooooooooooooooooooooooooooooo
goooooooooooboooboobbbbbbbbbbbbobooog
gooooooooooobooboboobobbobbbbbbbbbbbobobon
gooooooobobobobobbobboooo ooooooooooooo
gooooboboooooooobbbooo
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gooooobb 7400000000000
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OCO00OO0D0O0OD0O0ODOO0O0O00COOThirdDegreeO OOOOOOQOQOOO
goooooo0oo0oobobobobObOOo0o0o0oooooooooooobooo
gboo0oboooboooboobooobooboboobboooboon
goooooooooO(@oooOooboooboOo)yoooopooooogooD oo
gooooooooooobobobbbbbobbbbooobobbbbboboo

Heap Allocation History for parent process

Legend for object contents:
There is one character for each 32-bit word of contents.
There are 64 characters, representing 256 bytes of memory per line.
.’ : word never written in any object.
'z’ : zero in every object.
i’ : a non-zero non-pointer value in at least one object.
‘pp’: a valid pointer or zero in every object.
’ss’: a valid pointer or zero in some but not all objects.

192 bytes in 2 objects were allocated during program execution:

160 bytes allocated (8% written) in 1 objects created at:

malloc ex
GetArray ex, ex.c, line 10
main ex, ex.c, line 20
__start ex
Contents:
0: d.dd. ... e

32 bytes allocated (38% written) in 1 objects created at:

malloc ex
GetArray ex, ex.c, line 10
main ex, ex.c, line 21
__start ex
Contents:
0: i.ii....

OCO00OO0DOODOODOO0O00O0D0O 192000 (8%20+44) 0 20000
ooooooooooboobobobb ooooobobooobobobobbbDbo
ooooooooboboobobobobbbbbbbbob2b0bb0b0bObObObO0O0O
goooboobobbbbbbbobooooooooooooooooDobooDoo
oooooobooooooooobobbobooo
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ggodoooooooooooooooooobobboboobobobobbbbb
oooooooooooobobooboobobobobbobbobbbbbbbobobono
oooooboboooooooobbbooo

oooooobbo 4400000000000

7234 0O000O0O0OO0OO

ggodoooooooooooooooobooobbboboobbobobbbbb
goooooooooobooooboobobobobbbbbbbobbbboooo
goooooooboboboobobobbbbbbbbbboooo

memory layout at program exit

heap 40960 bytes [0x14000c000-0x140016000]
stack 2720 bytes [0x11ffff560-0x120000000]
ex data 48528 bytes [0x140000000-0x14000bdo0]
ex text 1179648 bytes [0x120000000-0x120110000]

gooooboboboooogooooobbooooooooboboooog
sbrk(0) OO0 OOOOOO(ODOOOOOO)DbOOODOODOOOO
gooooooooobobobobobobobboboooooooooooooon
Third Degree 0 000 sbrk(0) DODOOOOOOOO0O mallocO OO
ggooooboboooog

0000000000000 0000000000o0o0oooooon

0000000000000 0000D00000000000000 oo
O0OThirdDegree 00000000000 0OOOOOOOOOOOOOO
000000000 00000 000000000000 ooooooan
0000000000000 00000000000000DOooOooOo
0000(@U0OD00OD0000O0000000000000 third()
00000 -all000000000Odlopen(3) D0OO0OOO0O0OOO
000000 -incobj 000000000 ODO) D ODODOODOOODO

(pthread create 00000000 OO)O0DOO0OCODO

ggodoooooooooooooooooobobbooboobbobobbbbb
gooooooooooboooboboobobobbbbbbbDbDbbbbon

7.3 ThirdDegree U O DO OO0 Oooon

ThirdDegree 0000000000 ODOODODOOOOCOODOOODOOO
oooooobobbbbbbbboooooooooooooo
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e OJOOOOOO
OO0000malloc(-10) OOO
e OJOOOOOOOOO

O000OOmallocO OODODOOOOOOOODDODOOOOOO
goooogoo

- JOOOOO0DDOODOOLrkOODODOOOOO

ThirdDegree 0 000000000 O0O0OD prkODOOOODOOOO
gooog

- JOODOOOODODODODODODDDODDODDOOO00000
doooooooooooooooooboobobooboobobobobbbbo
gooooooobobobobobobobbOo0oooooo oooooooooo

goooooooooooboobbbbbDbDbDbDbbObO0O0000third(1)
oo -gooooooooooooooooobDbDDbDoD

oo0booOO0oOooooobOobbOOooooooO@Wo 3sguoobboooo

00)o

o0 ooo

ror 000000000 000000000 oooooQ
000000 (D000 NULL)DO

ris 0000000000000 oooooooQ
000000 OoOoOooODn

Tus 0000000000000 0000000o0oooooooooo

rih 0000000000000 0000 0000
0Oooooooooo

ruh 0000000000000 00D0O0OD000O0OOOOooooon

wor 000000000 O000000oooooo
0Oooooooooo

wis 0000000000000 0000O0 000
OoQoOoooooooo

wih 0000000000000 0000O 0000
Oooooooooo

for 0000000 O0000D0D0O000DODOO0O0O0OO0O

fis 000000 00ooooooo
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fih D0000000000000000000000000000
fof D00000000000000000

fon null 0000000 (00000)0

men malloc 00O null 0000

gobobbooooobbbdoU -ignered 00000 100000000
gooooooooooobbobobooooooooooooooooDoDobooDoo
O0000D000DO00O0D0O0O0ODOO0ODn ThirdDegreeD OO QOO
oooooooooooobobooboobobobobbobbobbbbbbbobobono
oooo0oo0ooDD bDbO0ODthira)0000ooooog

U0000-excobj UOOOO0DODODODODO -all0 -incobj 00000
gooooooooobobobobobobobboboooooooooooooon
oooboooooo

731 Uogoooobgoobooboogbibo

ThirdDegree 0000000000 ODOODODOOOOCOODOOODOOO
gooooooooobobobobobobobboboooooooooooooon

00000 0oooO0oopDO0oooDOO0oooboOooboOooogoooogThird

Degree 000000 D0ODODODOODODOOODODOOOOOO

732 U0OU0DOO0u0boooonbo

00000000000 0DO0000ODO0O0D ThirdDegreeO OOOODOO
goooooooooboboooobobobbbbbbbbbobobbbbOooo
0000000 0OmallocO000OO0OO0OO0O0O0O0ODO0OD0OOOOOODOODOO
O00000000DOO0ODO0O0O0C0O00O0O0O0DOODOThirdDegree OO
O0000000O0DOD (DODOD0O0O0 oxfffeabas) O OO OOO
oooooooooobobooobobobobobbbbbbbbbooo

ooooooooooooobobobbbbbbbbbbbbobooogooo
000000000000 DODODOOCOThirdDegreed OO OOOODO
goooooobobon

*** Fatal signal SIGSEGV detected.
*** This can be caused by the use of uninitialized data.
*** Please check all errors reported in app.3log.
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goooooooooooboboboboobobobobbbbobbbbbbbobobon
ooobbobooooooooooooooooooooooooooooo
gooooooooooobooboboobobbobbbbbbDbbbbbobobo
gooooooooobboddooooooooooooooooDoobooDoo
oooooooobobobobobobobbOooooooooo oooooooo
gooooooobobobobobobobbbbbbbbbbooooo
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————————————————————————————————————————————————————— fof -- 3 --
ex.c: 21: freeing already freed heap at byte 0 of 32-byte block

free malloc.c
main ex.c, line 21
__start crt0.s
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O0D00000OD000C00OD0sample 000000000 OOO0O0O sample
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00), add vector.c,mul by scalar.c, print it.c, profsample.h
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*kkkkkkkkkkkk*k*kkk* profsample.c *rrkkxxkkkkkkkk

#include <math.h>
#include <stdio.h>
#include "profsample.h"

static void mul by pi(double aryl])

{
}

mul by scalar(ary, LEN/2, 3.14159);
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void main ()

{
double aryl [LEN] ;
double *ary2;
double sum = 0.0;
int 1i;

ary2 = malloc (LEN * sizeof (double)) ;
for (i=0; i<LEN; i++) {
aryl[i] = 0.0;
ary2[i] = sgrt((double)i);
}
mul by pi(aryl);
mul by scalar(ary2, LEN, 2.71828);
for (i=0; 1<100; i++)
add_vector(aryl, ary2, LEN);
for (i=0; 1<100; i++)
sum += aryl[i];
if (sum < 0.0)
print it (0.0);
else
print_it (sum) ;

}

kkhkkkkhkkhkkhkhkkhkkkkhkkkk*x profsample_h: kkhkkkkhkkkhkkhkhkkhkkhkhkhkkhkkkhkkkkx

void mul by scalar (double ary[], int len, double num);
void add vector (double aryal]l, double aryb[], int len);
void print it (double wvalue) ;

#define LEN 100000

khkkkkhkkhkkhkkhkhkhkkkhkkhkkk*k add vector_c: LR R R R R R R E R EEEEEEEE S S
#include "profsample.h"
void add vector (double aryal[]l, double aryb[], int len)
{

int 1i;

for (i=0; i<LEN; i++) {

aryal[i]l += arybl[i];

}

}

kkhkkkkhkkkkhkkkkhkkkkk* mul by scalar.CZ kkhkkkkhkkhkkhkhkhkkhkkkhkkk*x

#include "profsample.h"

void mul by scalar (double ary[], int len, double num)

{
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}

int 1i;

for (i=0; i<LEN; i++) {
ary[i] *= num;

!

kkhkkkkhkkkkhkkkkhkkkkk* prlnt lt.C: kkhkkkkhkkkhkkhkhkkhkkhkhkkhkhkkkhkkkhkk*

#include <stdio.h>
#include "profsample.h"

void print it (double value)

{
}

printf ("Value = %f\n", value);
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True4 UNIXOODDODODOODODODOOOOOOOO0oooooooooooo
ooooboooboobobooooooooooooogo cpuooooooo
(CPUOODOODOODOODOOOODL)ODOOOOODOODODOODO
gooooooooooobobobobooobobbobbbbbbbbDbbbobobn
gcPuOUOOOOO0OODODODOODODDDOOODODODODDODDODDODODOOOOO
goooooooooooboboboboobobobobobbbobbbbbbbobobon
o000 oo oo oo
gooooooooooobobobobooobobbobbbbbbbbDbbbobobn
ooooobobobooooooboooogoooo

832 LUOOO

ooooooooooooooobobobobobocpubOUODUODUODOOOOOOO
goooooooooboboboobobobobbbbcPpubOOOoOoOoOOOOO
gooooooooooooobobobobbobbobooooo

8321 JU0OOODLOOODOOOOcCPUDODODODOOOODOO

odoooooooooooooobobobobobobobobobobobobob cPUuOO
gooooooooooobooobobobobbobbbbbbDbbDbbbboobn
chubObOOOoOoOobObOObODbDbOOUOOObODbbOOOUOObODbbOOOoOoOoDD
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gbooboooboobobocpulbbObOOOobODOoObDObODOODOODO
oooooooooooobooboboobobobobobbbobbbbbbbobobno
oobbobooooooooooooou 200000o0oooooooooo

- hiprof 000000 (8321.10)

- ccO00O0O0O0O -pg0OO0QODO (83.21.20)
gbobboo0ood0 gpref 00000 DO0OOOO0O0DODOO0ODODOOOOO
oooooboboooooooobbbooo

O00000D00 axpref U0 ODODOODOODOOCPULODODOODOOODOO
goooooboobbooogoooobooooon

83211 hiprof DO O0OOOODODDOOOO

hiprof 000000 (hiprof()000)00000000O000O0O0O0
0000000000000 00000000000000 0000000
0000000000 820000000000000000000000
00000000000 hiprof 0000000000000 00000O0
0000000000000 000000000000000000000
00000000000000000000000000000 00000
0000000000000000

% cc -o libsample.so -shared -gl -02 add vector.c mul by scalar.c print it.c[1]

% cc -o sample -gl -02 profsample.c -L. -lsample -lm@
% hiprof -numbers -L. -inc libsample.so sample[3 |

g2l 0b0000U0uoo3boooouoobobooboooooooo
goO0O0O000 libsample.so 00 OOOOOO0O0O0O0OO0OODO
goooogo

O0000O0O00O0O profsample 000 O O0OO0OOOOOODODODOOO
00 libsample.so (000000 OODOO)ODDOOODOOODOO
0000 sample DO OOOOO

-inclobj] 00000000 OOOOOOOONO (sample)dO
00 libsample.co0O0DOOO0OOO0O0OOO hiprof OO OO
000 niprof UO00OO0OOOOOOODOOODODOOODODOOO
(sample.hiprof) 0000000 gprof 00000 (-numbers) 00
0000 10000000000 0nhipref00000O00OOOOOOON
0000d0o0o0oooooDDoDDoDoDoODOOODOODODDODO (sample.hiout)
O00000gprof 00000000 O0OOOO0OOOO0O -numbers U
dddddooooooooooDoDooooOooOoOoODOOOOODODOO
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gojooddodooooooooobo oooooooooooooDDDbDDo
goooboboboooobbboooooooobon

goobooooobobbooobob 8s2000bb0oO0oobobboooon
goooooopooobobobobobobobboboooooooooooooon
goooooooobooboobobobobboooooguoooo ooooogo
goooooopoooobobobboobobooooooooooooooon
oo ooooooobbooooooooobboooooooobooo
googooooboogoooo

ddddUoU0OUOU0Onipref0gooooooobobobobobObDbObODbOD O
goooooooooooboboboboobobobobbbbobbbbbbboboboo
goooooooooboboboooboboobbbbbbbbb bbbooog
OO0000o00o0OOobDO0DOOo(@OooOooboOoDOoOOoOOoboOoboOooon)
goooooooooooboboboboobobobobbbbobbbbbbboboboo
oO000o0obO0oOoO0bO @Eoboboooboo)yoboooooboo

O 82:gprof 00000 hiprof 00D OOOOOODODODOO

% cc -o libsample.so -shared -gl -02 add vector.c mul_by scalar.c print it.c
add_vector.c:

mul_by scalar.c:

print_it.c:

% cc -o sample -gl -02 profsample.c -L. -lsample -1m

% hiprof -numbers -L. -inc libsample.so sample
hiprof: info: instrumenting sample ...

hiprof: info: the LD LIBRARY PATH environment variable is not defined
hiprof: info: setting LD LIBRARY PATH=.:.[1]
hiprof: info: running instrumented program sample.hiprof ...

Value = 179804.149985

hiprof: info: instrumented program exited with status 0
hiprof: info: displaying profile for sample ...

gprof -b -scaled -all -numbers -L. sample.hiprof ./sample.hiout
LR RS RS EEEEEEE RS R EEEE SRS call_graph profile *******************

granularity: samples per 4 bytes; units: seconds*le-3; total: 323e-3 seconds

called / total parents
index $total self descendents called + self name index
called / total children
2 321 1/ 1 __start [2]
[1] 100.0 2 321 1 main [1][4]
318 0 100 / 100 add_vector [31[5]
0 2/ 2 mul by scalar [4]
0 0 1/ 1 print_it [5]
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0 82 gprof J0DDOD hiprof 00000000 O0C0O0 (0O)

318 0 100 / 100 main [1][6]
[3] 98.5 318 0 100 add_vector [3]
3 0 2/ 2 main [1]
[4] 0.9 3 0 2 mul_by scalar [4]
0 0 1/ 1 main [1]
[5] 0.0 0 0 1 print_it [5]

Khkkkkkkkkkkhkkkhkkhkkkkk timing profile section **xxkkkkkokkokkokxk

granularity: samples per 4 bytes; units: seconds*le-3; total: 323e-3 seconds

% cumulative self self/call total/call
total units units calls seconds seconds name
98.5 318 318 100 3184e-6 3184e-6 add_vector [3]
0.9 321 3 2 1465e-6 1465e-6 mul_by_ scalar [4]
0.6 323 2 1 1953e-6 323242e-6 main [1]
0.0 323 0 1 0 0 print_it [5]

Khkkkkhkkhkkkhkkkhkkhkkk*xk** index Sechion **xrkkkkkkkkkkkkkkhkkhkkk k%

Index by function name - 4 entries

[3] add_vector :"add_vector.c":1
[1] main :"profsample.c":12
[4] mul_by scalar :"mul_by scalar.c":1
[5] print_it :"print_it.c":4

LD LIBRARY PATHOOODOOODOOODOOOOOOOOOOOOO
0 libsample 0000000000000 0O00O0OOOO0O
00000 (8.64.10000)0

Ub0o000Db00b0 gerof 00000000 O0O0DOODOO -scaled
oo oo ooooooDDbDbDDD
ooooboboboo0o0o0oooobooooooobboboooo cpPUud
gooobobobooooooobboboooon

gprof 0O DODODODODODODDDDDDDODDODOOO0OO0OOOOOOO
oOoooooOooOOoOoooo(@oooooboOooooooooon)
0300000000000 000 ODbOObObObO300000bOboO
ooooobO{@Eooboooob)ooboboobobooobooooboog
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gerof D OO0OD0ODOOOOO0ODODOO DOOOO0ODLODOOOODODO
ooooooooooooooboooooboboboooboobobobobbob
oooooooooooboobobobooobobbbbbbboobobobobo

U000 meinO00000000DO0O0 OO0DOOOOCDOOOOCDOOOO
cooobooobooboooooobooooboobooobooboobooooo
cooooooobooooboooooobooobooobooooo ooooo
oobooooboo myooooboboooobooooooboooooooo
ocoobooobobO noooobboob 2000000000000
OC0main0000O0(CDOODODO add_vector, mul by scalar, O
OO0 print_it)00000000O0O0O0O0O0DOODOOOOOCOCOO
Uo0O0000 calledU0 100main000000O0O0O0O0O0OO
ocoooooooon

000U0add vectorUmain00 0000000 add _vector U0
OD000000min00000000wmain000000O0000ODOO
OO0 00 100/10000add vectorOO OO 100000000 (O0O)
cooblo00 (0DO0)DmainOO0O0O0O0O0OODOODODODOO

6] D0000Omain0 add vector D00 U0O00O000 main O OO0
U0 add vectorJ00O0O0O0O0OUOadd vectorJO0O0O0O0OOOO
ooooo

U0oooboboDooo00dbDhnipref J00O0OOODO0O0O0OOOOO

gooooooooobobobobobobobboboooooooooooooon

oooooooo oooboboobobobobbbbbbbbbooooooo

goooooooooobobobooboobobooooooooooooooon

goooooooobooboobbbbboooooooo ooooooooo

ooOooOOocpPUuDOO(ODOOODOUOOODDODO)DDOOOOO

goooooooooooboobobooobobbobbbbbbbDbbbbobobn
goooooooooobobooobboobbbobbbobbbbbbbobobo
goooooopooobobobobobobobbooooooooooooooon

goooooooooooboboboboobobobobbbbobbbbbbbobobono
gooooobooooooooobbooo

O0000O0hiprof 00000 -cyclesOOOOOOODODOOO sample
O00000000oDoDDoDoOoOoOoOoOoOOOOOODODODODODODOOOOO

% cc -o libsample.so -shared -gl -02 add vector.c mul by scalar.c print it.c
% cc -o sample -gl -02 profsample.c -L. -lsample -1lm
% hiprof -cycles -numbers -L. -inc libsample.so sample
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obo0oobO0oooboobOoobo s=3gonoogn

0 8-3: gprof 0O O OO hiprof 0 -cyclesOOOOOOOO

% cc -o libsample.so -shared -gl -02 add_vector.c mul_by scalar.c print_it.c
add_vector.c:

mul_by scalar.c:

print_it.c:

% cc -o sample -gl -02 profsample.c -L. -lsample -1m

% hiprof -cycles -numbers -L. -inc libsample.so sample
hiprof: info: instrumenting sample

hiprof: info: the LD _LIBRARY_ PATH environment variable is not defined
hiprof: info: setting LD_LIBRARY PATH=.:.
hiprof: info: running instrumented program sample.hiprof

Value = 179804.149985

hiprof: info: instrumented program exited with status 0
hiprof: info: displaying profile for sample

gprof -b -scaled -all -numbers -L. sample ./sample.hiout

granularity: cycles; units: seconds*le-9; total: 362320292e-9 seconds

called / total parents
index $%total self descendents called + self name index
called / total children
<spontaneous>
[1] 100.0 893310 361426982 1 __start [1
361371860 1/ 1 main [2]
361371860 1/ 1 __start [1]
[2] 99.7 36316218 325055642 1 main [2]
321107275 100 / 100 add_vector [3]
3519530 2/ 2 mul by scalar [4]
428838 1/ 1 print_it [5]
321107275 100 / 100 main [2]
[3] 88.6 321107275 0 100 add_vector [3]
3519530 2/ 2 main [2]
[4] 1.0 3519530 0 2 mul_by_ scalar [4]
428838 1/ 1 main [2]
[5] 0.1 428838 0 1 print_it [5]

granularity: cycles; units: seconds*le-9; total: 362320292e-9 seconds

o

% cumulative self self/call total/call
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O 8-3: gprof 00000 hiprof 0 -cyclesO0 OO0 O OOOd (OD0O)

total units units calls seconds seconds name
88.6 321107275 321107275 100 321le-6 321le-6 add_vector [3]
10.0 357423492 36316218 1 36316e-6 361372e-6 main [2]
1.0 360943022 3519530 2 1760e-6 1760e-6 mul_by scalar [4]
0.2 361836332 893310 1 893310e-9 362320e-6 _ start [1]
0.1 362265170 428838 1 428838e-9 428838e-9 print_it [5]
Index by function name - 11 entries
[1] _ start <sample>
[3] add_vector <libsample.so>:"add_vector.c":1
[2] main <sample>:"profsample.c":12
[4] mul_by_ scalar <libsample.so>:"mul_by_ scalar.c":1
[5] print_it <libsample.so>:"print_it.c":4

83212 ccOODODODO -pgOOODODDOOOODO

ccUU0000 -pg000000 hipref 000D DODDODDDDODODOOO
ooo0o0o0o0o0o00 -pgddddoooooO
oO0ooO0o0obO0obObOOobOO0oOobOo(@uobobobooobobobOonb s200
goooooOoooO0ooO0ooO0oooOoooooooooD)yY booboogoo
o000o0b0o0O0bO00OO(@bOoUobDOoOobDOoOobobDOoOooO)y oo
goooooooooooboboboboobobobobbbbobbbbbbbobobono
00000000 DDbObObO 00ddUdUniprof 0o
000000 000d0ecbDbDOD -pg000000 gprof000O0ODO
gouNIXOOOOoooooooooooouooooooooooooo
goo0oo0o0o0o0o0o0O0O 0o ooo oo

o\

o°

./sample| 2 |
gprof -scaled -b

o\°

=

cc -pg -o sample -gl -02 *.c -1lm[1 ]
-numbers sample[3 |

ccO00OOOOO0ODODOOOOODODODDOOOOOODDO -pgdOgn

OO00000000DO0O000D sampled0O0O0O0O0O(@C@ODOODOO
OCO0oO00oD0OoDO0oO -pgd0O00O0OCOOCOOOODOODODO)D

gooooooooooooobbbobobbDbbDDbDDbOgprof DO DODODO
o00oobObO0o0obObU0ooobOoooO(@UOoOoDbO0Od gmon.out)O
oo oo oo
o0 sr7voooobO0OOoOooonO

gerof OO DODODODODODDDDDDDODDODOOO0O0O0OOOOOOO
O0O000b0000 -scaled00000D0OODOOOOOODODDOO
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oooooooooooobbooboooo ecPpubDOgooooODO
-0 000000000 0ODOOO0O0O0DODODODOO0OO0O0O0obODOO
oooooooon

oo0o0o000o0o0oobobo0ooobD 84000000 gprof0dononOO
goooOooOoooO0ooOoodooOoog@oboooopbooboooo
ooo0oo0oooo)booboobOoDOooOoooboOooooooo

084 . gprof 0000 Ccc-pg00OOOOoOad

% cc -pg -o sample -gl -02 add_vector.c mul_by scalar.c print_it.c profsample.c -1m
add_vector.c:

mul_by scalar.c:

print_it.c:

profsample.c:

% ./sample
Value = 179804.149985

% gprof -scaled -b -numbers sample

granularity: samples per 8 bytes; units: seconds*le-3; total: 326e-3 seconds

called / total parents
index $total self descendents called + self name index
called / total children
5 321 1/ 1 __start [2]
[1] 100.0 5 321 1 main [1]
317 0 100 / 100 add_vector [3]
4 0 2/ 2 mul by scalar [4]
0 0 1/ 1 print_it [5]
317 0 100 / 100 main [1]
[31 97.3 317 0 100 add_vector [3]
4 0 2/ 2 main [1]
[4] 1.2 4 0 2 mul_by_ scalar [4]
0 0 1/ 1 main [1]
[51] 0.0 0 0 1 print_it [5]

granularity: samples per 8 bytes; units: seconds*le-3; total: 326e-3 seconds

% cumulative self self/call total/call

total units units calls seconds seconds name

97.3 317 317 100 3174e-6 3174e-6 add_vector [3]
1.5 322 5 1 4883e-6 326172e-6 main [1]
1.2 326 4 2 1953e-6 1953e-6 mul_by_scalar [4]
0.0 326 0 1 0 0 print_it [5]
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084 gprof 00000 cc-pgOODOOOOODO (ODDO)

Index by function name - 4 entries

[3] add_vector <sample>:"add_vector.c":1
[1] main <sample>:"profsample.c":12
[4] mul_by scalar <sample>:"mul_ by scalar.c":1
[5] print_it <sample>:"print it.c":4

8322 JUUO0OO0OOODODODOOcCcPULOOOOOOOOOOOOOOOO

8.3.2.2.1

ggodooooooooooooooooboobobbooobbobobbbbb
go0oOoO0o0ooooobObobOo0oooobooboOo@WooobbooUooo

O0ooo00ooo0ooo0ooo0ooD)0o0ooDUOOoDUOOoDOoCDOn

gooooooobooobobbbbbooooooo oooooooooo
oooooboboboooog

- uprofile00O00O00 (83.2210)

- hiprof 000000 (83.2220)

e cc0DO0OD -p00000 (83.2230)
- pixiedOOODODO (83.2240)

uprofle DO OOO0OODDOOOOOO

uprofile 000000 (uprofile) OO O)ODODODOODODODODODOOOO
000000000 00o00od0oo0ooooooooocPUDOOOOODO
000D ((@oO00000000)000000DO0O0OoO0ODOO ODooOoog
0000000000000 0000000000000ODoDOooDOooOoog
Oo0OocCcPUOOODOOOUOUOODOODUOOOUOOODOOOODOOOO
O00000000D0D00000goOoooo0UAlphacPUOOOOCOOO
000000000000 000000000000000O0 uprofileld
0000000000000 0000000000000000O00o00oon
00000000000 000000000o0o0ooooooooooo
0000000000 000000 00ooooUooU0oo0ooooooogn
O000oooocCcPUOODOOOOOODOOOOOODO OOOOODOCPU
000009 000000000000 D0oD0ooooDooDnoooon

o°

cc -o sample -gl -02 *.c -1lm[1 |
% uprofile -asm -quit 90cum% sample@
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ooooooboooboooobooboDbo s-500n00oo

-g1doogooD -c2c00D0DbOOOOOODDOO 8200000
goooogoo

uprofile 00000 sample D0 OO00OOOOODOOOOODOOO
0000000000000 D0D0D0OD0DD(@O0000dOdd umon.out)
0000000 prof 000000 (-asm0 -quit) 0000000
O00Ouprofile DD 0OOO0O0O prof000ODOODOOOOO
oo0ooooooooa

-asmJO0000O0OO0OOOOOOOOOO(@UOODOODODOODODO
oo0ooobObOOoobobOoobobooobobocpuobObOg)yboo
gooooooooo ooooobooboobooboobobbbbbbbbboo
OO0Ouwprofile00O0DOODO CPUODOOOOODODOOOOOOO
-quit 90ocums U0 D0OO00O0D0000DO0O00O0DOO00 %% 00000
OCOO0OOOO0OO0O0O00O00 (8630000)0 -heavy OO
oo oo Lo O
o0 oo oo
000000 -linesJ00O00O0OD0DOOODODO (86.20000)0

O 85:prof DOOOO uprofiled CPUODODODODODODODOONO

% cc -o sample -gl -02 add vector.c mul by scalar.c print_it.c profsample.c -1m
add_vector.c:

mul_by scalar.c:

print_it.c:

profsample.c:

% uprofile -asm -quit 90cum% sample
Value = 179804.149985
Writing umon.out

Displaying profile for sample:

Profile listing generated Thu Dec 3 10:29:25 1998 with:
prof -asm -quit 90cum% sample umon.out

* -alsm] using performance counters: *
* cyclesO: 1 sample every 65536 Cycles (0.000164 seconds) *
* sgorted in descending order by total time spent in each procedure; *
* unexecuted procedures excluded *

Each sample covers 4.00 byte(s) for 0.052% of 0.3123 seconds
millisec % cum % address:1line instruction

add_vector (add_vector.c)
0

(
0. 0.00 0.00 0x120001260:2 addl zero, a2, a2

8-14 ODU00DOO0OO0OO0OOO0OO0bODOOoO0OO0bObOOoO0Dn



0 8-5: prof 00O OO uprofiled CPUODDOOOODODOD (DO)

N
HOOOOOOOOOOOOo

20.

14.
17.

12.
24.
24.
37.

39

B O ®OMN®O®JIWOOUNOBRUOJIONWNOOOOOOOO OO O

[
N OO NN

NN WA OONOO0OO0OO0OO0O0OO0O0O0O0 o

.00
.00
.00

00

.00
.00
.00
.00

00

.00
.00

45

.42
.39
.40
.10
.77
.56
.26
.62
.14

97

.92
.12
.54
.26
.00
.68

W 0O J0 U & B b WwwhN
O N N JU WUl 9o NI oo

0O OO OO0 OO0 00O OO oo

.00
.00
.00

00

.00
.00
.00
.00

00

.00
.00
.45
.87
.26
.66
.75
.53
.09
.35
.97
.11
.09
.01
.13
.67
.93
.93
.61

0x120001264:
0x120001268:
0x12000126c:
0x120001270:
0x120001274:
0x120001278:
0x12000127c:
0x120001280:
0x120001284:
0x120001288:
0x12000128c:
0x120001290:
0x120001294:
0x120001298:
0x12000129c:
0x1200012a0:
0x1200012a4:
0x1200012a8:
0x1200012ac:
0x1200012b0:
0x1200012b4:
0x1200012b8:
0x1200012bc:
0x1200012c0:
0x1200012c4:
0x1200012c8:
0x1200012cc:
0x1200012d0:

{2 W C2 I O Bt o) We) Wite) W@ ) Wi o) Mo ) W@ ) W@ A e W@ We A Mo A Mo A e A WG 2 O A N2 O 2 B O IO 2 IO 2 G2 RO 2 I O B 0]

bis
ble
subl
cmple
beg
ble
subg
lda
cmpule
bne
ldg_u
1d1
lds
1ldt
1ldt
1ldt
1ldt
1ldt
1ldt
1ldt
1ldt
addt
addt
addt
addt
addl
lda
stt

zero, zero, tO
a2, 0x12000131c
a2, 0x3, tl

tl, a2, t2

t2, 0x1200012f4
tl, 0x1200012f4
a0, al, t3

t3, 31(t3)

t3, 0x3e, t3
t3, 0x1200012f4
zero, 0(sp)
zero, 128(al)
$£31, 128(a0)
$fo, 0(al)

sf1, 0(a0)
$£f10, 8(al)
$f11, 8(ao0)
$f12, 16(
$f13, 16(
$f14, 24(
$f15, 24 (
sf1,$f0,$f0
$f11,$£10,$£f10
$f13,8f12,$f12
$f15,8f14,8f14

8
8

al)
a0)
al)
a0)

t0, 0x4, tO
al, 32(al)
$£0, 0(a0)

O0O000O0OD0O0O0OO0D0OEVS6AIphaD 0D O0OO0OOOOODOOODOOO
oopoooowooooooooooooboooooooooooooon

°
o
°

o

cc -o sample -gl -02 *.c -1lm
uprofile -asm -quit 90cum% dcacheldmisses sample

oooooooooobbbbbbo s-e0b0bODbOOO

086 prof UODDODOOuprofile0 0 0000OCOODODOOOOOOOODO

gooo

o

Value =

Displaying profile for sample:

Profile listing generated Thu Dec

prof -asm -quit 90cum% sample umon.out

% uprofile -asm -quit 90cum% dcacheldmisses sample
179804.149985
Writing umon.out

3 10:34:25 1998 with:

* -alsm] using performance counters: *
* dcacheldmiss: 1 sample every 16384 DCache LD Misses[1 | *

* sgorted in descending order by samples recorded for each procedure; *
* *

unexecuted procedures excluded

goooooboooooooooobooog
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0 86 prof OO DD uprofile 0000000000000 O0O0O0O
0O0oo (o0)

Each sample covers 4.00 byte(s) for 0.18% of 550 samples[:]

samples % cum % address:line instruction
add_vector (add_vector.c)
0.0 0.00 0.00 0x120001260:2 addl zero, a2, a2
0.0 0.00 0.00 0x120001264:5 bis zero, zero, tO
0.0 0.00 0.00 0x120001268:5 ble a2, 0x12000131c
0.0 0.00 0.00 0x12000126c:5 subl az, 0x3, til
0.0 0.00 0.00 0x120001270:5 cmple tl, a2, t2
0.0 0.00 0.00 0x120001274:5 beqg t2, 0x1200012f4
0.0 0.00 0.00 0x120001278:5 ble tl, 0x1200012f4
0.0 0.00 0.00 0x12000127c:5 subg a0, al, t3
0.0 0.00 0.00 0x120001280:5 lda t3, 31(t3)
0.0 0.00 0.00 0x120001284:5 cmpule t3, 0x3e, t3
0.0 0.00 0.00 0x120001288:5 bne t3, 0x1200012f4
0.0 0.00 0.00 0x12000128c:5 ldg_u zero, 0(sp)
1.0 0.18 0.18 0x120001290:6 1d1 zero, 128 (al
3.0 0.55 0.73 0x120001294:6 lds $£31, 128(a0)
62.0 11.27 12.00 0x120001298:6 ldt s$fo, O(al)
64.0 11.64 23.64 0x12000129c:6 ldt $f1, 0(a0
8.0 1.45 25.09 0x1200012a0:6 1dt sf10, 8(al)
47.0 8.55 33.64 0x1200012a4:6 1dt $f11, 8(ao0)
13.0 2.36 36.00 0x1200012a8:6 1dt $f12, 16(al)
38.0 6.91 42.91 0x1200012ac:6 1dt $f13, 16(a0)
15.0 2.73 45.64 0x1200012b0:6 1ldt $f14, 24 (al)
51.0 9.27 54.91 0x1200012b4:6 ldt $f15, 24 (a0)
49.0 8.91 63.82 0x1200012b8:6 addt $f1,$f0,$f0
142.0 25.82 89.64 0x1200012bc:6 addt $f11,$f10,8f10
13.0 2.36 92.00 0x1200012c0:6 addt $f13,$f12,8f12

"lsampleevery 1638400 0000000000 O0OCOOOOOOO
oooooooooobobobobDi1e3s4 0000000 0O0O0O0O0O0OO
ooooooooooooooboooboobooooobooboobbbb
gooooboboooogooon

goboooboboooboooboobboooboooobooooboooon

lgjgjggooooooooooobooboooboobobb bbbbobboo
goooboboboooobbboooooooobon

uprofile U0 000000 DODODOOOOOOOOOOOO0O00000OO
ooooooooobobo oooboboboboboboobobobbbbbbOoogo
goooooopoobobobobobobobobboboooooooooooooon
goooooboboooogoooooobbooooooobobooboooog

oooooobobooood
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uprofile O UO0ODODODOOOOOOO
- JUOO0OO0OooobObObODOOO0OODDODODO0OO0OO

gobobbooooobobboooobobibo0oobbibd -non_shared
goodoooooooooooobooobobobboobobobobbbbo

- JO0ODDODOODOODODODDODDODOO0OO00000000O00OOODDOD
oooooboboooog

- JO0OO0OOOOODODODODODODODODOOOOODOOOOO

- AlphaEv6e 0O 0ODOO00O0ODOOOODOOOODOOODOOODOOO
gooooooooooooobooboobobobobobobobbbbb

8.3.222 hiprof DO ODODOODODOOCODODO

0000000000 U0Oniprof 00000oooogo PCObObODODDOO
Oo0100000000000000D0uwprofiled OO CPUDODODODO
gooooooooobb oo ooooooDobooDo
gooooooooooboboobobbbobbbbbooobbbbbbooo

- JOoOoOoDODDODOOOOODODDODDODODDODODODODDDOODOOOO

- JO0OOODODODOOOOCOODOOOOODOD(@MOUOUOCODO
ooooOboOoOooooooo)o

- JOOO0ODODOOOOOODODODODODODODOODDODODOOOO
O00000hniprof 00000 -linesO000O0O0DODOOOOOOOO

ooboooocpPuOOOOoOoODODOOOOODODDDODDOOOOOO
goooo

% cc -o libsample.so -shared -gl -02 add vector.c mul by scalar.c print_it.c
% cc -o sample -gl -02 profsample.c -L. -lsample -1m
% hiprof -lines -numbers -L. -inc libsample.so sample

oooooobooooooobooo s=rogoooOog

O 8-7: hiprof-linesO0 00 PCOOOOOOODOODODODOO

% cc -o libsample.so -shared -gl -02 add vector.c mul_by scalar.c print it.c
add_vector.c:

mul_by scalar.c:

print_it.c:

% cc -o sample -gl -02 profsample.c -L. -lsample -1m

% hiprof -lines -numbers -L. -inc libsample.so sample
hiprof: info: instrumenting sample ...

gooooobooooooooooobooo 817



O 8-7: hiprof-linesO 00 PCOOOOOODOODOODOOOOO(@mO)

hiprof: info: the LD LIBRARY PATH environment variable is not defined
hiprof: info: setting LD_LIBRARY PATH=.:.
hiprof: info: running instrumented program sample.hiprof

Value = 179804.149985

hiprof: info: instrumented program exited with status 0
hiprof: info: displaying profile for sample

gprof -b -scaled -all -lines -numbers -L. sample.hiprof ./sample.hiout

Milliseconds per source line, in source order within functions

procedure (file) line bytes millisec % cum %
add_vector (add _vector.c) 2 52 0.0 0.00 0.00
5 92 1.0 0.30 0.30
6 92 318.4 98.19 98.49
8 4 0.0 0.00 98.49
mul_by_scalar (mul_by scalar.c) 2 52 0.0 0.00 98.49
5 72 0.0 0.00 98.49
6 64 3.9 1.20 99.70
8 4 0.0 0.00 99.70
main (profsample.c) 9 32 0.0 0.00 99.70
12 128 0.0 0.00 99.70
16 8 0.0 0.00 99.70
19 32 0.0 0.00 99.70
20 36 0.0 0.00 99.70
21 16 0.0 0.00 99.70
22 24 0.0 0.00 99.70
24 4 0.0 0.00 99.70
25 36 0.0 0.00 99.70
26 16 0.0 0.00 99.70
27 28 1.0 0.30 100.00
28 20 0.0 0.00 100.00
29 40 0.0 0.00 100.00
30 4 0.0 0.00 100.00
31 20 0.0 0.00 100.00
32 4 0.0 0.00 100.00
33 20 0.0 0.00 100.00
34 56 0.0 0.00 100.00

83223 ccO0DODOOD -pOOO0OO0OOOODODDOO

cc00OD0OOD0O pO000DODODOOOOOODODODODOOOOOOODDOO
cPulI0OOO0OO0ODOOOOOODODOOOO0OO0OODDO uprofile
goooooboobooooooooooooooobb oogg-pgg
ooooooboooooogooo

- JO0O0OODDODOOOOOODODODODODODODODODODDOODOOOO
- JO0OD0OOOOODODODDODODODODODOOOOOOOO
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gooooooobooboobooboobbbbbbbbbboo
OO0 uNIXODODDoODDDoODoDoOoOoOoOoOoOoOoOoODoOobooo

True4UNIXODOOD1000O000O0OO0OO0ODOOO0OODOOOODOOn
gooooboboooobbooooooobon

—-p0000000O0O0O0ODOOO0OO0OOODODOOOOOODODOODOO
cc00D0OOD0 g1 O00000DDOOO0OO0OOOOODODODOOOODODOO
goooooooooobobobobobobooooooooooooooon
O0o0O0o000o0ooboOoDOoOObO(820000) DDbOOoOoOUObLOO
gooooooooobobobobobobobboboooooooooooooon
oo0ooO0oooooo(@obobbooooobobobboooooUooooDo
O0O0o0o00oo0ooooooo)o

o° o° o°

o°

cc -p -o sample -gl -02 *.c —1m
setenv PROFFLAGS ’-all -stride 1’[2]
./sample[ 3 |

prof -all -proc -heavy -numbers samplelzl

ccOUO0OO0O0OPCOUOUOUOUOOOUOODUDUOUOUUOODOD -pOoOOOO
000000o0o0o0o0o0o0o0onO sampled0Ogoogg

PROFFILAGS OO DODODOOODODODO -allO000000O0OODODODOOO
cOoooooOooOOooOooO0o0ooO0ooOoobDOoDOoO (86400
O)yooooocpPUODOODO 200000000 sgrt (1ibm.soO
0)oobOooobOooobooobobOoOoOobOoOoobboOoooo
goodooooooooooobooboobbooboobooboobobbbbo

prof U -heavy UUOUOUOOO0OO0O0OODOODODDOODODDODODODOO
U000000O0PROFFLAGS U -stride 1000000000000
gooobobbooooooobooooooo

O0ooooo0o0oooooooboboboboobobobobDDpref OO OO
o0 pPCOODOOOCODOOOCODOUOOCOD(DUOOCDOO mon.out)
gooooboboooboooooouoobobobooooooobon
o0 s7voooobDOOoOooonO

prof 000 (prof()00 D)0 PCOOODOODODDODDDOODOO

ooooooooooooooboooobobooobobobobobbbbobon
oooooooooooooobooooobobobooobooboobbbob
goodoooooooooobobbobooboobboboboog
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U00000bDpref0000OO0OOOOOOOOO0O0O0OOODODODO
oooobobooboooooooobbooooobobboboo0ogg -all
00o0o0o0DbOD0O0000O0yprof000000O0O0OOOODDOOOO
(86.40000)0 -procledures] 0O0O0O0O000O0O0O0O0O00O0O0O
gooooooooooooobbbbbbbbbbboooooo
O00dddnU -hreavyOUO0O00oooooooooooOoboboOoOO
dodooooo0o0ob 0dgU-1lines00bDODODDODODOOOO
UoobbbD-asmU00oooooOo0ooooooboobooon
gooooboboooogooobbobooooo

oooooooooobbbbbbo s8snonooboono

088 prof 00000 cc-pODOODODOOO0O

% cc -p -o sample -gl -02 add_vector.c mul_by scalar.c print_it.c profsample.c -1m
add_vector.c:

mul_by scalar.c:

print_it.c:

profsample.c:

% setenv PROFFLAGS "-all -stride 1"

% ./sample
Value = 179804.149985

% prof -all -proc -heavy -numbers sample
Profile listing generated Mon Feb 23 15:33:07 1998 with:

prof -all -proc -heavy -numbers sample

-p[rocedures] using pc-sampling; *
* sorted in descending order by total time spent in each procedure; *
* unexecuted procedures excluded *

Each sample covers 4.00 byte(s) for 0.25% of 0.3955 seconds

%time seconds cum % cum sec procedure (file)
93.1 0.3682 93.1 0.37 add_vector (<sample>:"add vector.c":1)
5.4 0.0215 98.5 0.39 sqgrt (<libm.so>)
1.0 0.0039 99.5 0.39 mul_by_scalar (<sample>:"mul by scalar.c":1)
0.5 0.0020 100.0 0.40 main (<sample>:"profsample.c":12)

* -hleavy] using pc-sampling;
* sgorted in descending order by time spent in each source line; *
* unexecuted lines excluded

Each sample covers 4.00 byte(s) for 0.25% of 0.3955 seconds
procedure (file) line bytes millisec % cum %

add_vector (add _vector.c) 6 80 363.3 91.85 91.85
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088 prof 00000 cc-p00O00DD0O0 (ODD)

add_vector (add vector.c) 5 96 4.9 1.23 93.09
mul_by scalar (mul_by scalar.c) 6 60 3.9 0.99 94.07
main (profsample.c) 20 36 2.0 0.49 94.57

83224 pixieOJODOOODOODODODOO

pixie 000 (pixie() 00 0)I0D00O0D00OCOD (OOOOOOOODO
00000)0000000000000000000cyclesd00000
0000000000000 000000000000000000000
OD0000000000 —truecycles 2000000000000000
0000000000000 00000000000000000000on
000000000000 0000000000000000000000
0000000000000000000000000000000000
D00000000000000000 AlphaEVAO OO EVSOO0O0
0000 000000000000000000000

o°

cc -o sample -gl -02 *.c -1m[1 |
% pixie -all -proc -heavy -quit 5 samplelZl

-g1l 000000 -c200D0D0OD0OOOOODOO 8200000000
goo

pixie0ODODOOOOODDOOOOOODODODOOOOOO
(sample.pixie) O OOOOOOOO0ODO (sample.Addrs) 000
0000 proft 000000 (-procl -heavyl -quit) 000000
O000O0OpixiedODOODOODODOODODOODOODOODOOODOO
000000000 (sample.Counts) 1000000 .Addrs OO
000 .counts 000000000000 DOO prof 0000000
oooooooogooo

-allddooooo0o0ooooobbooooobbobooooooo
000000 pixie0DODODODOOOOO0OO0O0O0O0O0O0O0O00O0OOO
OO000OO00OODOOO0O00OC0ODOOO0ODDO (sqre00ODDOODO
libm.so 0 0)000000OO0OO0OOOODOOO-neavy0O0ODOOOO
oojoooooooooooobobobob ooooooooooooo
proc_at... D0OD0OODODODODODODOOOOOOOOO
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-heavy 0000000000000 OOOCOOOODOODOOOOO
00 -procledures] 0000000000 DOOOODOODODOODO
00000o0oooooooooooooooooodooOd -quit
s0000000000000 (-heavyl -procledures])d 500

OoDOoooooDoDoooooo

goooobobooooooobobooo s-sngoonog

089 prof 00000 pixieODOOOODOODO

% cc -o sample -gl -02 add_vector.c mul_by scalar.c print_it.c profsample.c -1m
add_vector.c:

mul_by scalar.c:

print_it.c:

profsample.c:

% pixie -all -proc -heavy -quit 5 sample
pixie: info: instrumenting sample

pixie: info: the LD_LIBRARY PATH environment variable is not defined
pixie: info: setting LD_LIBRARY_ PATH=.
pixie: info: running instrumented program sample.pixie

Value = 179804.149985

pixie: info: instrumented program exited with status 0
pixie: info: displaying profile for sample

Profile listing generated Mon Feb 23 15:33:55 1998 with:
prof -pixie -all -procedures -heavy -quit 5 sample ./sample.Counts

-p[rocedures] using basic-block counts; *
sorted in descending order by the number of cycles executed in each *
* procedure; unexecuted procedures are excluded *

69089823 cycles (0.1727 seconds at 400.00 megahertz)

o

cycles %cycles cum % seconds cycles bytes procedure (file)
/call /line

60001400 86.85 86.85 0.1500 600014 48 add_vector (add_vector.c)
7100008 10.28 97.12 0.0178 72 ? sgrt (<libm.so>)
1301816 1.88 99.01 0.0033 1301816 27 main (profsample.c)
675020 0.98 99.98 0.0017 337510 36 mul by scalar (mul_by scalar.c)
854 0.00 99.98 0.0000 854 ? _ cvtas_t_to_a (<libc.so>)
* -plrocedures] using invocation counts; *
* sgorted in descending order by number of calls per procedure; *
* unexecuted procedures are excluded *
100504 invocations total
calls $%calls cum$% bytes procedure (file)
100000 99.50 99.50 820 sqrt (<libm.so>)
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089 prof J0DDOD pixieDDODODDDDODO (DO)

100 0.10 99.60 192 add_vector (add_vector.c)

39 0.04 99.64 164 proc_at_ 0x3ff815bclel0 (<libc.so>)

38 0.04 99.67 144 proc_at_0x3ff815bcl50 (<libc.so>)

38 0.04 99.71 16 proc_at_0x3ff815bcl40 (<libc.so>)
* -hleavy] using basic-block counts; *
* sorted in descending order by the number of cycles executed in each *
* line; unexecuted lines are excluded *
procedure (file) line bytes cycles % cum %
add_vector (add_vector.c) 6 92 45000000 65.13 65.13
add_vector (add vector.c) 5 92 15001200 21.71 86.85
main (profsample.c) 20 36 600003 0.87 87.71
main (profsample.c) 22 24 600000 0.87 88.58
mul_by_scalar (mul_by scalar.c) 6 64 487500 0.71 89.29

-procedures U 000000 DODODO0O0O0OO0O0ODO0O0O0O0OOODODODO
ooooo

0000000 axprof 00D 0O0O00000D0pixied DD ccOD
oo pU0000OO0OO0OO0OO0OO0O0O0ODOOOOODODOOOOOOOD
ooooo

O0000000 sample 0000 prof -pixstats 0000000 OO0O
O00000000o0oDoDoDoOooOoOoOoOOOODODODOODODODODObOOOOO
000000000000 00000000 prof(yOOoOoODODDOO

84 UUUULUOOUOLUObLOOO

ggodoooooooooooooooooobobboboobobobobbbbb
goooobobobooogooobobooooon

841 0OU

gooboooooooboooobobbooooobobcecpuDOooooOO
gooooooooooOooOooUoocOooOooOoobDOooDOooDOooOo @o
goooOooOooo0ooOoodooOoodoooboooOo)boobooogoo
oooooooooooobobobbbbbbbobboooooooooon

gobooooboboooboboooboooboooboobooocpPubdg
o0b00o0obO00oO0bOO0o0oobDOooobDOoOoyooooboooboOooo
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goooooooooboobobobOb oooooobboboobobbbbbbDbo
gooooooooobobobobobobobboboooooooooooooon
oooooooobobobobobobbbOo0ooooooo ooooooooo
goooooooo

- JUOO00oobbObOOOO0O0oOooobbObOOOoOooooooboboDO
oooooooon

- JO0ONOOUOODOOODDOUOODOUOODDOOODDOO

- OJOODODODODODDDODOOOOOOOOOOOOOOOOO0O00040g
odooooooooooooobbbbobobobooboo

- JO0O0OODOOOOODODODDODOOO0O0O0O0O00O0O0O0OOOODODOOD
gooboogooon

True4 UNIXOODDODODODODODOOOOOOOOO00oooooooooooo
ooooooooooobbbbboboooooooo

842 U000

OO0DO00O0CO0ODO0O0ODO0O0d ThirdDegreeODOOOODOOOOOOODO
gooooooooooboobobbboboooooooo

8421 U0OOOOOOUO

True4UNIX DO 00000000000 ps ul swapon -s0 000
vmstat 30000000000000000000000000OO000
OD(CPUDOOOODOOOOODOODOOOOOOOOOOOOOOOODOO
000)0000000000000 00000000 ps(), swapon(@), 0
00 vmstat@ 0000000000

O0D000000 pviewdOOOOOOOOOOOODODOOODODOOOOO
O00000000ob0ObO00o0o0ob0bobbO0o0oooobbOOn pview() O
oooooogooo

True4 UNIXODOOOD time 0000000000000 0000000C
000000000000 000000O0 CPUDODOOOOODODOO
00 time() 0000000000

Performance Manager 0 0 000 0000000000000 OOOOOO
0000000000 DO000000DbO000000Db0000 pmgr(8X) O
oo0ooooooo

824 ODU00ODOODOODOOODODOOOODODOOOD



goooooooooobobobobbbbooooooooooooooon
goooooo

8422 000OOOOODOO

Third Degree 0 0 O (third(1) DO 0O) O 0O Third Degree D 0 OO0 O

0000000000000 0000000000000ODoDOooDOooOoog
000000000 000o0o0oU0oUoU0oo0ooooooooooo
0000000000000 00000 DO0DoOooooooUooooooon

o\°

cc -o sample -g -non_shared *.c -lm
% third -display sample@

ThridDegree 0 00000 O0OD0ODOOOODOOCODOCODO (-gO
cooooOooOoooO)oooO0ooDOoobDUOooboOooboOoooOoo
goodooooooooooobbobbbbbbbbboooooo
oooooooooo ooooboboboboobooboobbbbbbbboo
-glgogoooooooboooo

thirdJ0OOOO0ODODOOOOOOOOOODOOOO
(sample.third) 0000000 -display0000Q0Q0oOoOoOoQOO
O0000OthirdO0OOOOOQOOOOOOODOODODODOODOODO
O000O0O0D00O0 (sample.3log)U0 00000 moreOOOODO
ooOoooOoobooooooo

gooooooooobobobobobbb s-10000404gg

0 8-10: thirdOOODODODOOOO

cc -o sample -g -non_shared add_vector.c mul_by scalar.c print_it.c profsample.c -1m
add_vector.c:

mul_by scalar.c:

print_it.c:

profsample.c:

third -display sample

third: info: instrumenting sample ...

third: info: running instrumented program sample.third ...
Value = 179804.149985

third: info: instrumented program exited with status 0
third: info: error log for sample ...

more ./sample.3log

Third Degree version 5.0
sample.third run by jpx on frumpy.abc.dec.com at Mon Jun 21 16:59:50 1999

[I177777777777777777777777 Options /////////1111711111117111177777
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0 8-10:thirdODODOOODOODO (CO)

New blocks in heap after program exit

Leaks - blocks not yet deallocated but apparently not in use:

* A leak is not referenced by static memory, active stack frames,
or unleaked blocks, though it may be referenced by other leaks.

* A leak "not referenced by other leaks" may be the root of a leaked tree.

* A block referenced only by registers, unseen thread stacks, mapped memory,
or uninstrumented library data is falsely reported as a leak. Instrumenting
shared libraries, if any, may reduce the number of such cases.

* Any new leak lost its last reference since the previous heap report, if any.

A total of 800000 bytes in 1 leak were found:

800000 bytes in 1 leak (including 1 not referenced by other leaks) created at:

malloc sample
main sample, profsample.c, line 19
__start sample

Objects - blocks not yet deallocated and apparently still in use:

* An object 1is referenced by static memory, active stack, or other objects.

* A leaked block may be falsely reported as an object if a pointer to it
remains when a new stack frame or heap block reuses the pointer’s memory.
Using the option to report uninitialized stack and heap may avoid such cases.

* Any new object was allocated since the previous heap report, if any.

A total of 0 bytes in 0 objects were found:

memory layout at program exit

heap 933888 bytes [0x140012000-0x1400£6000]
stack 819504 bytes [0x11f£f37ed0-0x120000000]
sample data 66464 bytes [0x140000000-0x1400103a0]
sample text 802816 bytes [0x120000000-0x1200c4000]

OO00O0O0OO0O0OOThirdDegreeJOODOOOCODOOOODOOODOODO
ooooobobboooooooobon

ggodooooooooooooooooobooobbooobbobbbbbb
ooooooooooooboooboobobobobobbbobbbbbbbobobono
gooo0oo0o0o0o0o0oobOo0o0ooooooooooooooooooo
gooooobooboogooooon

)

% third -display -after startup -before shutdown sample
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ThridDegree 0000000000000 O0OOCODOODOODOOOOCOO
ooooobobobooooooob ooooobobbooooooobobo
oo 7roo0booOOoOoO0oO0oOooo

OO0D0O0O0OD00OD0 daxheapOOO0OOO0OOOODOOOThird Degree0 000
O00oobb0D0o0o0000obbbo0O0O00U axheap() oo
ooooo

gboboobo0od0 mviewdOOOOODOOOOO0ODODODOOO0ODODOOOOO
gooooooooooboboooboobobbobbobobobobobobobbbobbno
oooooooooooobooboboobobobobobbbobObbbbbbobobno
O(@OO0OO000OO0O0)00DO00D0O0DUOO0DO0DO mview() O
ooobooogooo

85 Uuuuguodgoogobogd

ooooobbooooooooooboobooooooobbooooog
goooooooo

8.5.1 0OU

ggodoooooooooooooooooobobboboobobobobbbbb
gooooooooobobobobobobobbobobooooooooooooon

oooooooobobobobobobobbooooo oooooooooooo
goooooooooobobobobobbooooooooooooooon

100o0boo0o0o0ooooooboooogoooobooboooooobDbooo

ooooobobboooog

852 UDOOOO

pixieOODOODO —tlestcoverage] 000000000 O0OO0OOOODO
000000000oDO0oDO0oO00ooDOooDOdDOooOooUOoUooOooOoo

o°

cc -o sample -gl -02 *.c -1lm
% pixie -t sample

O000-zeroOOOOOOOO0OO0OOODOOODOOOODOOOODOOOO
0000000 000 pixied —p[rocedure]l —h[eavy]O0 000 —a[sm] O
0000000000000 00000000000000o0ooOOo0ooon
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gobooobbdooboboboooboboobobboobboobobobooonn
0010000000000 000Db00000 prof0000O0OOOODOO
0000 obooobooboobooon

cc -o sample -gl -02 *.c -lm

pixie -pids sample@

./sample.pixie[ 3]

./sample.pixie

prof -pixie -t sample sample.Counts.*E

o° o o° oP°

o°

-g1dogoooD -c200D0DbOOOOOODDOO 8200000
goooogoo

pixieJOOOODDOOODOOODOODOOODOODOO (sample.pixie)
O000O0O0O00000O0 (sample.Addrs) 0000000 -pidsO
0000000000 oooooooooOoooooooooooog
00000000000 0000000000D00000 1D (item 3)
0o00o0ooooooooooooooDooooDooooooooo
0do0o0oooooooooooooooooooooooo 8700
ooooooooo

000000000000 2000 MO0O0OO0ODOOOOOO0
O0)OOOsample.Counts.pid0 00000 2000000000
0o0ooooooooOoooono

-pixieJO0ODOODOOOOOOPCOOODODOOODOOOOOOO
pixieOJODOODODOO0O0pref 000O0ODOO prof 0O OON
sample.Addrs 00000 200 sample.Counts.pid00O 0000
dddd20000000O00o0oooooooooooo

g6 UUUUUOUOOUOLULUOog

gooooooooooooooboobbbbbbbbbbbbooooooo

gooooooooooobooboboobobbobbbbbbbbbbbobobon
oooooooooooobobooboobobobobbobbobbbbbbbobobono
gooo0oo0o0o0o0ooobObOOoo0oooooooooooooooooo
o000 oo oooobobo

e prof 00000 (pixieluprofiledprof 00 OOOO0O)

e gprof 00000 (hiprof OO0 gprof 0O OO OON)

prof 000D DOD gprof DD D000 OOUOOOO0OO0OO0ODODODO
O00o0o0o0o0o0o0oopoboOboDbbObOOoggUd pref00ODODODODODODODOO
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000 00000000 hiprof(1)d pixie(l)U uprofile(l)d prof(1)0
gerof()) D00 OODOOOOO

monitor 0O 0 O0OOO0ODDOOOOOOODDOOOOOODOS890O
oooboooooo

861 ULUUOLbObUObObUOUObLOOLbDObObLObOODbLO

prof 00000 —onlyJODODOOOOOOOODOODOOOOOODODODOO
goooooooooobobooobooboboboboboboobobobobobbbbbon
gooooooooobooboooooooooooooooggg

°

% pixie -only mul by scalar -only add vector sample

-exclude U0 0000000000000 0O0O0O0O0O0OO0OOOODODDO
goooooooboooboobobbbbiooooooo oooooooooo
oooooboboo0o0o0ooobbobb0o00gg —oenlydooooO

—exclude U0 0OOOOOOOO0OO0O0O0O0O0O00000O00O

prof 0 0000000000000 0O0O0OOO0OOOOOO0OOOOOO
ooooboobobbbbbbbbooooooooooooooooooo
gooooobobooooooooobbooo

000000000 -only0ODODODDDDOD —excludeOOOOODODOO
goooooboboooouoooobbooouoobbbobD0Oproet 00O
gooooooooooboboboobbooooooooooooooon
O00 -only0O0O0O -Exclude OO UOOOOOOOOOOOODODODOOO
O00ooob0bD0O0O0 -onlyOOO -Exclude0ODOODOOO-only O
U0 —-exclude U0 OO0 0oooooooooobbbDbODbDDbDDDOOO
0odibblpref00000O0OODODOOOO

—totals 00O OOONO —procedures [J —invocations 00O O ODOONO
ooo0oo0o0o0o0ooooboooooooobobbbODbODbODbDbDbbboboboo
O0o0oooooDooOoOoooooooooon

862 UUUODLOOODLDOOODbDUOUOODLOO

prof O gprof O -heavy OO0 -lines0000O0O0O0OOOOOOOO
O00000000o0oDoDoDoOoOoOoOoOOOOODODODODODODODODODOOOOO
O00o0o0o0o0oDoooooooboODoDoODODbDbDD -aesmODODODODODOOOO
ooooobobooooooooobooo
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-heavy OO OOOOO0ODODODODOO0OO0O0O0O0O0O0OOOOODODODODOD OO
O0oooooOooDoOOo0oOooooooDoO0oooooobooooOog
-heavy 00O O00O0O0O0OO0OOOOOOOOODOOOOOOOOODOOO
O0-quitl-onlyl-exclude 00O O0OOODOODODOODOODOOOOO
000000000 DO00D0DO0O0DO (86.30000)O

-lines 000000 -heavy OO OOOOOO0OOODODOOOODODDOO
gooooooboooobbooooooobobobooooooboDbn
goooooooboobobbbbbooooo oooooooooboboo
ooooobobboobbooooooooboboooooooobooo
gooooogoo

863 UUUDLDUOOLOODODLODLOOU

—quit 000000000000 ooooooo
0000 000000000 —-proceduresl] —heavy OO0 -lines 0O
oo0ooooboooOoOOoOoooooooooooan

—quit 0000000000 3000b000b0oon

—quit N NOoOooooooobooooooao

—quit N% oobooo0o N~s»oobooooboooobo
oobooboooboon

—quit Ncum$ gbooobodoNxsoooobobobooo
obooboboon

ooooooooooobobobobobbboboboo00d0—quitooooono
ooooooooobobobobobobb o000 oooo 200
obo0ooobob0oooobooooob2000b00O0bOoOoOoDbDOoOn

)

% pixie -procedures -heavy -quit 20 sample

oooooooooooooooooobobooobobooooobobobbbbo
gooooooboboobobbbboooooooooogo

864 UDLUOULDOODLOUODLOODLOOODLOODLOO

hiprofl pixiel thirdOproflgprof DO D OODOOODOOOOOOO
ooo0o0o0o0o0o0oopoooooooooooobobobODbODbODbDbbbobobon
O00o0o0o0o0oDoDDoDoOoOoOoOoOoODODOODODbODObOODOOoOoOO
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- Rll00000C0OCOOODOODOODOOOCOOOCODOOODOO Q@D
ooooOo)oobOOoooboDbOOoobDbOOoobDbOOoobobOooooboOoo
ooooOoOOooooo(@mooo)o

e -—incobj lip000000000O000OO0OOOO0OO0OOOOOOOOO
goooooooooobobobobbbbbboooo

= —excobj Iip0000000-all00000000O0OD0ODDODDOOO
ooooooooobobobobobobooobobbbbbboo

oodooooooobDbDuwserl.soooooooooDDDODDODO
gooooobbooogoooobon

)

% prof -all -excobj userl.so sample

ccOOUOOO -pO00O0O0O0O0OO0OOOOPCODODODODODDDODODODODOOO
O000000O0OPRrROFFLAGSUUOODDODDODOOUODODDODOOOODODODOOO
O00000000o0oDoDoDoOoOoOoOoOOOOODODODODODODODODODOOOOO
O000000D0DDODoOOOOODODODODO (O 8-8000)0 PROFFLAGS 00O
00 -alll-incobjO0 000 excobj OO OOOOOOODOONO

ooooobobbooooooboboboboooobobbo ssed410000onQ
ooooo

8641 U0O0ODOOOOOUOOODOOOODOOOOOOD

LD LIBRARY PATHUOOOOODODODODDODODODOODDOODODDODDOO
goooooooooobooobbobobbbbbbbbbobon

O00D0000DO00Ohniproflpixied0 00O thirdaOODODOOOO

LD LIBRARY PATHUUOOOOODODODDODODODODOODDOODODDODDOO
goobbbooooooogooogoooooooooooooooooo
goooocoouooobobboooo

% setenv LD LIBRARY PATH "my inst libraries"

87 lUUUUuuuboobouobuobuoboug

ggodoooooooooooooooooobobboboobobobobbbbb
oooooooooooobobooboobobobobbobbobbbbbbbobobono
gooooooooooobooboboobobbobbbbbbbbbbbobobon
goooooooooobobooobooobobbbbbbbbbbbbobooog
oooooooooooobobooboobobobobbobbobbbbbbbobobono
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obo0o0o0oooooooooboobobonD sraboooOooOooOoOoOon
go0Osr7200000000D00000DODOOOO0OOOODDbDOOOOn

871 UDUDLOUDLOOLOOODO

oooooooooooooooooobobooobobooooobobobbbbo
gooooobooboogooooon

ogono gooooooooooobobooobooboobooboo

hiprof program.hiout

pixie program.Counts (program.Addrs 0000 O00O00O0O)
uprofile umon.out

cc -p mon.out

cc -pg gmon.out

ddddddooooooooooooooDDooDoDoOoOoOoOOOObOODODOO
O0000o0o0o0o0oooDoDoOoOoOoOOOOOODODODODODOO ODOOOOoOoO
ooo0o0o0o0o0o0oopoooooooooooboboobODbDbDbDbbbObobon
000000000000 hiproflpixiedl O OO uprofileDOOOO
oo0ooooooooooooo

-dirname path 0000000000000000000000000
-pids 0000000000000 000000 IDO
000000000000000

doooooooobobobobobbbbOOO sample.pid.hiout04dgd 2
O000000000o0oD0oDoOobObOODbOD profdataO0O0O0OOOODO

o°

hiprof -dir profdata -pids sample
./sample
./sample

o°

o°

UO00Ogpref00O0OD0OD0ODODODODDOOOOOOOOOOOOOOOO0000
gbooobooobooboboobooobooboboobboooboon

% gprof -b sample profdata/*

O00oo0o0ob0bb0O0O00d ce -p00 cec -pg000O00ooooonQ
PROFFLAGS OO OOO (DOCOOCUODOOOOODOODODOO)DOOOO
oo0o0o0o0ob 00000000 UUUpid.sample
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00020000000000000000000 profdatad00000
0(CO00000)0

o°

cc -pg -o sample -gl -02 *.c -1lm
setenv PROFFLAGS "-dir profdata -pids"
./sample

./sample

o oP

o

PROFFLAGS U OO D000 O0O00OO0O000000O0O0O0O0O0O0OOODOOO
Oo0o0ooooopooboobobobbO0o00000dd prof 0 gprof OO
U0o0ooboDD prOFFLAGS U O ODODOOOOOODODDOOOO
oooooogoo

odooooooooooooooooobooobobooboobobobobbbbo
oo oo oooo
ogd88uiuunonooobooon

872 UUDOUODLUOODLODbLODO

oooooooooooooobbbbbbbbbbbbbboboogooo
gooooooooobobobobobobobbobobooooooooooooon
gooooogooo

O000000O0 prof 000 gpref UOUOOOOOOOOOOOOOO
oooboooooo

goooooooogo ooooogooano
cc -pUuprofiled 000 pixie prof
cc -pg0 000 hiprof gprof

gojoddo 1o oooooooooboobo
0000000000000 ddUdniprof000oooon
2000000000000 000DOO0O0DO0O0O0O0ODO0ODODOOODbDOOn

°

% gprof sample sample.1l510.hiout sample.l1l522.hiout

0000000000000 o0oO0o0oo0ooooDoDooooooo
0000000000 0000O0profd gprof 000000O0OC0DOOO0O
0000000 1000000000000 -merge000O0O0OD0O0OO
0000 prof 0 pixieJOOOOOOODODO (prof —pixie)d —merge O
00000 .counts 00000000000 pref0 PCOODODOODO
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00000000000 -mergeJ 00000 mon.out DODODODODODODO
ooooobobbooooooobon

O000o002000000000000000D00D0 total.outODDOODO
gdil1000goooobooogooooboobon

)

% prof -merge total.out sample 1773.sample 1777.sample

O00000O0Owmon.ocut 00 O0O00O0O0O0ODODOOOO0OODOOOOODOO
goooooooooooobobobbbobbobooboooo

o

% prof -procedures sample total.out

-pixie 0000000000000 O0O0O0OOOOOOODODOODODOOOO
U0 .addrs00000000O000O0DO .countsO0O0OOO0O0OO0OO0OO
goooooboboooooooobbooo

)

% prof -pixie -merge total.Counts a.out a.out.Addrs \
a.out.Counts.1866 a.out.Counts.1868

88 oot obuoboobououooboogo

ggd

0dodd0oooo00o00doooooOooooooooooon
0000000000000 0D0O Visual ThreadsO OO OO
0 00O Visual Threads O O O Tru64 UNIX Associated Products
Volume 10 CD-ROM OO OO OO O OO Visual Threads O O
POSIX Threads Library 00O 000000 JavaO O OO QOO0
O000000D0D0DO axthreads() 000000 Q0QoQogd

oooooooooooooooooobobooobobooooobobobbbbo
gooooooooobobbbbbooooooo oooooooooo
gooooboboboooooooobobbioddUbechbbOOOOQonoQ

O0-pthread 000 -threads DOOO0O00OO0O0O0OOCOOCDOOOO

ooooooooobobobobobO ooooooobobobooobobobbbDbo
oooooogoo

hiprof(1)U pixie()J OO0 third) DO OODOODODOO -pthread 0 O
O00000000o0oDoDoDoOoOoOoOoOOoOOOODODODOODODODODODOOOOO
O00000D0D0000 uprofile()JO0DODODO ccOODODDO -pO0
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U-pgO0O0OD0OD0ODODODDDDOOOOOODOOOOOOO0OOOODOOO
oooboooooo

ggodoooooooooooooooooobobbooboobbobobbbbb
goo10000000000000000000000000O00D0OO
ooooooooooooboooboobobobobbbbobbbbbbbobobono
goooooooobobobobo110000000o0oooooooo

hiprof(1) 000 pixie@) 0D O0O0DOO0DOOO-threads DO OO OOAQ
000D0do0OD0OO0o0o0oOooOOoOobOoOoboOoooa

ccO00O0OO0OO -p00D0 -pgO0O00O00O0OO0O0ODOOODOOCOODOO
U000000D0PROFFLAGS U U UUOU —threads U0 00000000
ooooooboooooogooo

setenv PROFFLAGS "-threads"

uprofile) 000 third) 0 0000000000000 O0ODO0O
Do0ooo

oooooooooooooooooobobooobobobooobobobbbbo
goooooooooobbb oo oooooooooDDbDoDooD
oooooooboboboobobobobbbbbbbbOooogo

monitor () OO0 monstartup() D000 (890000)0D0OC0DODO
O0o0o0oo0oooOoDpOooOoOO0bO0oCc0obOO0ooboobDOoDOooDOooo
O000O000D0D0ODODO PROFFLAGS I "-disable default -threads"
O00000oo0ooDooooDOoo

U00dobbDO0OD monitor() D0ODDODDO0O0OOOOODODOOO

000000000000 00000000O0D0O0O0 PROFFLAGS U

"-disable default -threads"U00OU0OOO0O0O0OO0O0OO0OO0OO0OO0OOOOOO
O000o0o0o0opoooooooObObODbODbDbbObObObOO000000 —threads
00000000000 0wmonitor D00 monstartup 0O OO0 OOONO
O000000000oDDoDDoDoOoOoOoOoOoOOOOODOOODODODODODOOOOO
O0000000D0DoDDDoDoOoOoOoOOOOODOOOOOODODODODODODOOO
oo0o0o0o0o0o0oopooooboi1ioobobooooooobobobobbDbDbOo

000000000000 Omonitor() OO0 monstartup() OOOO0O
000000D0DDoDoOoOOoOOoOOODODOODODODObOODOOoOoOO
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89 monitor U DO DO OOOOOODOOOODODOO

ccO00OODODO -p00D0 -pg0 000 True4UNIXDOOOOOOOOO
goooooboboboooogooooobobooooooooboboboooog

0000000000000 mon.out (prof 000000 DOODO)DOODO
gmon.out (gprof 0D O00O0ODOO0O)0DO0O0ODOOOODODO OODOOO
gooooooooobobobobobobobboboooooooooooooon
U0o0odobbDO0OD0 meniterJ0goonoooOOoOoOO0OoooooOOODO
gooooooooooboboboobooooooooooooooon
oooooooboooogoo

monitor OO OOOOO0ODDOOOOOODOO

monitor gooooooboooobobbbbbbbobobooo
ocooooooogo/moooooobooboooDooo
goooobbooooooooboboboooogo
gerof 0O ODODODODODODODODODODODODOO

monstartup monitor 00000000 ODOODOODON
0000000000000 OOgprof 0000
oooooooooo

moncontrol 0000000 monitor 00O monstartup OO
d0o0booboobooooooooooooooon
od0ooOdoooOooopcOO0ObDOOOOOOO/M
goooooooooDoooon

monitor_signal 000000000000 0D00000000000
00000000000000000000000

monitor 000 monstartup D0 OO 0OO00OOOOOOOOODOOOOO
O000000D0DODOOOOOOOOO0O0O000000000o0oooon
ooobooogooo

0000000000000 0monitor@®UU000O0O0OO0OOO

ocoooooboobDooooooooooooooooboobOoboooDoOon
oobooooobooooooO0oboooboobOobO coooOoboOooOoono
PROFFLAGS U OO0 —disable default DOOOODOO
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setenv PROFFLAGS "-disable default"

O00Omonitor 00 000D O00OON0Omonitor OO monstartup 00
O0000o0o0o0opoDooDoOooOoOOOOOODODODODODODODOOOO

08 l1ll000monstartup 00000 monitor 00000 OOODODOO
ooo0oo0oo0opooooooooobobobobObbDbbbobooo

0 8-11: monstartup() O monitor() 0 O O

}
{

L I R N

Profile the domath() routine using monstartup.

This example allocates a buffer for the entire program.
Compile command: cc -p foo.c -o foo -1m

Before running the executable, enter the following

from the command line to disable default profiling support:
setenv PROFFLAGS -disable default

#include <stdio.hs>
#include <sys/syslimits.h>

char dir [PATH MAX] ;

extern void _ start();
extern unsigned long _etext;

main ()

{

int 1i;
int a = 1;

/* Start profiling between __ start (beginning of text)

* and etext (end of text). The profiling library
* routines will allocate the buffer.
*/

monstartup (__start, & etext);

for(i=0;1i<10;1i++)
domath () ;

/* Stop profiling and write the profiling output file. */

monitor (0) ;

domath ()

int 1i;
double di, d2;

gooooobooooooooooobooo 837



0 8-11: monstartup() 0 monitor) D OO (O DO)

d2 = 3.1415;
for (i=0; 1<1000000; di++)
dl = sqgrt(d2) *sqgrt (d2) ;

00 etextODODODDDOOOOOOOOOOOOOOOO0O00O0OO
O000O0Oend® 0000 0OOOOOO

PROFFLAGS U U OO0 —disable default UOOOOOOOOOOOO
ooooooooboboobobobbbbbbbbbbno s-120000000
goooooooooooobobobbboboboobooboooo

0812 000000000DOO00O0DO0O0O0ODO0ODOO

/* Profile the domath routine using monitor() .
* Compile command: cc -p foo.c -o foo -1m
Before running the executable, enter the following
from the command line to disable default profiling support:
* setenv PROFFLAGS -disable_default
*
/

#include <sys/types.h>
#include <sys/syslimits.h>

extern char *calloc();

void domath (void) ;
void nextproc (void) ;

#define INST SIZE 4 /* Instruction size on Alpha */
char dir [PATH MAX] ;

main ()

int 1i;
char *buffer;
size t bufsize;

/* Allocate one counter for each instruction to
* pe sampled. Each counter is an unsigned short.

*/

bufsize = (((char *)nextproc - (char *)domath)/INST SIZE)
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0812200000000 DOODODOOOOCOLOODOO (o)

* gizeof (unsigned short) ;

/* Use calloc() to ensure that the buffer is clean
* Dbefore sampling begins.
*/

buffer = calloc (bufsize,1);

/* Start sampling. */
monitor (domath, nextproc,buffer,bufsize, 0) ;
for(i=0;1i<10;i++)
domath () ;

/* Stop sampling and write out profiling buffer. */
monitor (0) ;

}

void domath (void)

int 1i;
double di, d2;

d2 = 3.1415;
for (i=0; 1<1000000; i++)
dl = sqgrt(d2)*sqgrt(d2);

}

void nextproc (void)

{}

monitor signal() DO0OO00D0OOOOCOOOOOOOOOOOOOO
ooooooooooboobobobb ooooobobobooobobbbbDbo
0000000000 prof 00U gproef UUOUOOODODDODODODODO
goooobob obbooogooobbbkilnlboooooooooo

oooooobbooood

O0D0000000D00000OOmonitor signal 0OOOODOOOOOO
gooooooooooboboooboobobbobbbbbbbbbbbooog
gooogooboboooogoboobooogoooo

0 8-1300 monitor signal JOODOOO0ODOOOCODOOO

PROFFLAGS U D DU 00 -sigdump SIGNAME U DO 0O 0OO0O0O0O0O0OO0OOOO
gooooooopoobobooobobobobbbbbbbbobbooo
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/* From the shell, start up the program in background.
* Send a signal to the process, for example: kill -30 <pid>
* Process the [glmon.out file normally using gprof or prof

*/
#include <signal.hs>
extern int monitor signal() ;

main ()
{
int i;
double di1, d2;

/*
* Declare monitor signal() as signal handler for SIGUSRL
*/
signal (SIGUSR1,monitor signal) ;
d2 = 3.1415;
/*
* Loop infinitely (absurd example of non-terminating process)
*/
for (;;)
dl = sqgrt(d2) *sqgrt(d2) ;
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Atom oot guugon

oooooooooooooooooobobooobobooooobobobbbbo
oooooooooboboobobob ooooooboboooobobbbbDbo

gooooooooooobooboboobobbobbbbbbbbbbbobobon
gooooooooooobooboboobobbobbbbbbbbbbbobobon
oooooooooooobobooboobobobobbobbobbbbbbbobobono
o000 oo oo oo
goooooooooobobobobobbooooooooooooooon

goobbboooooooooogoooooooooooooooooo
ooooooobobooobobobobbbbbbbbooogoo

AomUJ 0000000000 DOO0O00ODOOO0O000O0ODLObOO0O0O0On
o000 AtomUOO00Q0oooooDOoOOOODODODODODODODDDOOOO
gooooooooooobooboboobobobobbbbobbbbbbbobobon
gooooooooooobooboboobobobobbbbobbbbbbbobobon
gooo0o AtomUOO00oooooooooOboOoObObObObODbDbODbODbDbDbOOOn
goooooooboobobobobobbbbbbbobobooooooooooo

ooooobobbz2000000000000on

- 000000000 AtomO0C000O00O00000000 AtomO0
000000 (910)

- OO0 AmOIOOOOODO (920)

91 Atom U ugnodgd

gooooobobobooogooobooooooon
- JOO0OODOODOO AtomOOO0OO0O (9.2120)
- OJOOODOOOO AtomO0O0O (9.1.20)
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911 UUO0OOLOOODLDO Atom OO0

True4d UNIXODODODODOOOODOOOOO0O0000 9-1000000 Atom

gooooboboooo0o0ooooboooooboboboooogg Atom

gooooooooooboooobooboobbobbobobbbbbbboboboo
ooooooooobDDAomO0OO0OO0O0O0o0o0o0o0o0o0o0o0ooggy

gooooooopoboboboboboboooog 20000000000 gd

ooooooboooooogooo

09-1. 0000000000000 AtomdO0O

oo

oog

goobobooboooooobooobooboogoo
gboooooooooon

branch

cache

dtb

oo
oo
(]
oo
oo
OoaQa
oo
oo
oo
oo
(|
oo
oo
(|
oo
oo
o
oo
oo
oo
oo

dyninst

goooooooooooooooooo

inline

uooooooogoo
oooooboboooo

g
O

Ugo

iprof

malloc

prof

oooOooooboooboobOobobDo

gooooobaob

ptrace

replace

oo
Uono
oo
Uoo
oo
Ooo
Uoo
Ooo
Ooo
oo
oo
Ooo
Ooo
Ooo
Uoo
oo
oo
Ooo
Ooo
Ooo
Ooo
Oooo
Oooo
ooo
Oooog

trace

0000000000 /usr/lib/cmplrs/atom/examples 0 OO0 0OO0O

o000 ooobooooboo30ogooboooooooooo
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- ODDOO0OOO0O —AtomO APIDDOOOO0ODODDOOOO0ODODOOO
oodoooooooooooobooobooboobooobooboobbbb
oooooooooooooobocooooooboboboboboo

- OJO0O0OO0 —0O0O0DOOOODODOOOOOODODOOOOODOOD
oocoobbooooooobobbboOooooobbboOoooo
gooobobbooooooobooooooo

e JOO0ODOUO (toolname.desc)— AtomOI0OO00O0D0OOOCDOOO
O0o000oo0OoodpoOooO0o0do0oo0ooOoooDOooDOoo ooooo
00000 AomO0OO0O0OO0OOOODOODODOOOOCOD

0000000000 AtomO0OD0O0OO0OO0OOOOODOOOOODOOO
000 AomOO0000000O000O00O0O0O0O00O0 .oOOO0OO
0000000000000 00000000 True4 UNIX O hiprof(1)d
pixie()0 third) 00000000000 Visual Thread DO OO OO QOd
000D0O000bO000DoDbOO0oO0oo0oDOoOoO0oDD AtomOODOooooOooo
000 0do0D0O0d000obO000DOobO000oOobOO0O0oooOoOoOooDooOoOoooao
/usr/lib/cmplrs/atom/tools 00O OOOOOOOOOOO

ooooooooo AtomOQOoQooooooobobobODbODDODbODDODODODOO
oooooooopoooboobobobD atom)0DO0O0O0O0O0O0QoQoog

atom application_program —tool toolname [-env environment] [options...]

0000 atomO0 000000 -teol DOOO0OOODODOOOO
—envO0O0O0000OOOOOOO

—tool 00 O00O0OO0OOOOOOODOOODOODOO AtomOOO
0000000 00000000 oAtomOOO0OoOooooon
0000 /usr/lib/cmplrs/atom/tools 0O OO OOOO0O
/usr/lib/cmplrs/atom/examples 000 000O0O0OOOO0O
0000000000000 000DODO0O000 ATOMTOOLPATH O 0O
0oooooooooodoooooooooooooooooooao

—env0 0000000000 DOOODOOOOOOOOOOOOOO
000000000 True4UNIXOOODOOODO -env threads O
00000O0OO0bOO0O0bOO00oOO0O0ooO0obDOooDoDOooDooooon
atom(1) 0000000000000 toolname.descO0O00O0OOO0O
O toolname.env.desc 00000000000 ODOODOODOO
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gooooooooooobobobbbbobbbbbbbbbooogo
ooboooooo

912 OUObOOooOooobogo

atom(1) 00000 200000000000000O0DODODO AtomO QOO
goooooooooobooboobobooboobobbbbbbbbb bbbobooog
gooooooooooooboobobooboobobbbbbbbbboboon

atom application_program instrumentation_file [analysis_file] [options...]

UO000000000 instrumentation fileOOOODOOOODO
U0analysis file000D00D0D0DD0OD0OD0OD0O0OD0 O00O0O0-tool U
U0 -envO0O4O0ooOO0OO0OO0OOO0OOO

instrumentation fileOUOOOOOOOCOOOOOOODOOOO
O00AomO0O00O0O0O0O0OD0OODOOOODOODOOOOOOOO
oobooobooboboobooooooooobooooobooobooo
000000000 -rOOOOOODOODODODOOOOOD0OO .o
0100000000000 000O0O00O0O0O0DOOOOODOOODbO
ob0ob00oo0b0000 .inst.c000 .inst.o0000000000O

goobooooooboboooob0oooooboboooobobboo
od -g1000 -gd0000oooooooooooooooooo
goooooboboooooobbobooooooboobooogo

goooooooooooooboboboobobobobobobbDbDbDbAtomO
gooooboboooooooobbooo

analysis fileOOOOOOODOAtomOOO0O0O00O0O00O0OOOO
00 cOdbbooooooooboooooooobooooooa
000000 o0oo0ooooooooooooooooooglaa
0000 -r00O000o00ooooooobooog .oO10000
0000000000000 ooooooooooooooooo
0oooooooooodoooooooooooooooooooa
000000000 0d00O0O0D0 0O0ooObOO0oOooOoboDOoOoobooooOoa
000000 .anal.cO000 .anal.o000000O000O

gooooboooooooobooboooogobooooogoo
ggooobobobooogoo
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goooooooooobobobobbbbooooooooooooooon
ooooooboboobobobbbbbobobbobbobooooooooooo
ooooobobooooogogooo

o°

cc -c filel.c file2.c

cc -c file7.c file8

1d -r -o tool.inst.o filel.o file2.o0

1d -r -o tool.anal.o file7.0 file8.o

atom hello tool.inst.o tool.anal.o -o hello.atom

o° o o

o°

od

oddoooooooc++oooooooooooob ooo
ooooobobooo0ooobbbooooooooboboboboog
extern "C"O00000000O0O00C0DOO00CDO OO0 atom
goooooooooboooobbobobbbbbbbbbboo
goooooooooobb oooooouooooooooo

o°

cxx -c¢ tool.a.C
1d -r -o tool.anal.o tool.a.o -lcxx -lexc
atom hello tool.inst.c tool.anal.o -o hello.atom

o°

o°

9.13 Atom g nogd

—tool OO0 —envOOO0OD0DO00O0O0OO0ODatomOOO00OO 20000000
O00atom()O000OO0O0O0O0O0OO0OOOODODODODOODOODOODODODODDOO
goooooooooboobbbboboooooooo

-Al

goboboooooobobboooobooooooboboooobobboo
OU0AtomO0O0D0D0ODOO0OOO0O0O0O0OO00000000000000

ooooooooooboooobobbbbbbbbbbboboboogo
o000o0b0o00obb00 2000000 @WOCDbDOoOb0DOOO

O0000O00O00oDOoooOoO)yY ooooooouooAtomOO

goooooboboooogoo

-all

goodooooooooooobooboboboobobobbbbboooggo
oooooboboboooo

Aom O O00O0D0OO0OO0OO0OOOO 9-5



-debug

O000000 acbxO0O00ODOOOO0O0DODOOOODODOO AtomO
goboobooooooboobboooobboooobbbuoooobboo
U0000D0ptrace 000000000 O0dx00000O0DOOODOO
ooo0ooogoi1200000000000000000000000

% atom hello ptrace.inst.c ptrace.anal.c -o hello.ptrace -debug

dbx version 3.11.8

Type 'help’ for help.

Stopped in InstrumentAll

(dbx) stop at 12

[4] stop at "/udir/test/scribe/atom.user/tools/ptrace.inst.c":12

(dbx) ¢

[3] [InstrumentAll:12 ,0x12004dea8] if (name == NULL) name = "UNKNOWN";
(dbx) p name

0x2a391 = "__ start"

-ladebug

0000000000000 ladebug0 00000000 OOOOO
00000 AtomO0O0000000OO0DOO ladebugdOOOO0O
000 0000000000000 000000000DOO0g C++
000000000000 000O0ladebug0 000000 OOOO
O Ladebug Debugger ManualO OO OO OO0OOOOO

-excobj

gooodoooooooooooobbbbDbDbDbDbDD -excobj O
ooooobobooo0ooooooboooooooooooggd
gooooo

-fork

forkDOOOOODODOOOOOOOOOODDODDODOOOOOO
googoboboboobooooooooboboooooobooboooog
gooooo

-ga (-9)

goodooooooooooooboooboboboboobobbobbbb oog
goooooooobobooobobobbbbbbbbbbbobooogo
O000o0bO0O00bObO00D -ga(O0 -ggoObOOODOOO
OO0 -a0o00000 (-a10000)000000ODOOODODODOO
goooooooboogooo

% atom hello ptrace.inst.c ptrace.anal.c -o hello.ptrace -ga
% dbx hello.ptrace
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dbx version 3.11.8
Type 'help’ for help.
(dbx) stop in ProcTrace
[2] stop in ProcTrace
(dbx) T
[2] stopped at [ProcTrace:5 ,0x120005574] fprintf (stderr,"%s\n", name);
(dbx) n
__start
[ProcTrace:6 ,0x120005598] }

-gap

goodooooooooooobooobbobooobbbobbbb oog
ooooooooooboooobobbbobbbbbbbbobooogo
goooobobbooooooobo bboboooooooboboooo
gooooobbooooooooogg® app” OOOOOO

00 -gpa000O00O0O0OOODO0OO -a0000D00 (-AaL1O0
o0)Oooooooo

-9p

ooooooooooooooboobobobobooobobobbbb oog
goboboooooobboooob0boooobobbooooboboo
gooooobooooooooobooo

-gpa

ooooooooooooooboobobobobooobobobbbb oog
gooooooooobooboobbbobobbbbbbbbbooogo
goooobobobooooooobo bbobooooooobooboooo
ooooobobboooooooooogog * ana” OOOOOO
00 -gpa000O00O0O0OOOO0OO -a0000D00 (-Aa01O0
oO0)yocooooooo

-heapbase

gooogoobbooooobobobobbobooogooooobooo

goooooooooboboobobobbbbbbbbbbbobooogo
U0 -heapbase U00O000O0O0O00O0O0 OOO0OOOOO0DOOOO
Ob0le00DOO0OO00oOoOoODbOOOO03x0000ooooooDD

O000000D0O0ODOObwssOOOODOODODOOOOODROOOOO
goboooooo
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-ii

oo0o0oooObooobUooobOoooboOoo(@mboooooboon)
gooooooboboooo

-incobj

ooooooooooooobbbbDbDbDbDDb -incobj gy
gooooooooobooboobobbbbDbbbbbbbbooogo
gooooo

-keep

AomO00000000000000000O0O0O0O0O0O0O0O0OOOOO
goooobobboooooooooooooo

oobobooooooboboooob0ooooobboooobobboo
oooooooboboboAtomUOQOQOoQOoOoOOoOODOOOODODODDDODOO
gooooooooobobobbobb ooooooooooogoooo
goooooooDD-ndir000OO0ODODODOODODODODODDDOO
ooooobooboooogooo

-Ldir

oooboooooobobboooobooooooboboooobobboo
oooooooDbDDAtomD dirJ00ooooooooooog
OO0oo0oooobOOo0ooO0ooO0dooooboOooOoooOoO oo -udir
oooooooooobobooobobobobbbbbbbbbbooo

-map

goooooboboobooooooooboogoooobbbooog
goboooooo

o0oobobooboobooooboooog
—pthread

gobbooooobobboooobbboooooobbboooooon
gooboooooobboooob0boooobobbooooboboo
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-shlibdir

AtomO00000OO0OO0OO0OO0OO00O000000O0O0O0O0O0O0OO0OOOO
oooooboboboooo

-suffix

AtomO00000000000000000O0O0O0O0O0O0O0O0OOOoOoO
goooooboooooooooboog

-toolargs

AtomO 0000000 OOO0OOOOOOOOO Atomdocooogd
0000000000000 arge000 argv0 0000 dmainO
gobbooobooobb booobooobobooobnb
#include <stdio.hs>
unsigned InstrumentAll (int argc, char **argv)

int i;

for (i = 0; i < argc; i++) {

printf (stderr, "argv([%d] : $s\n",argv[i]);
}

}
OO0O00O0OAtomO 00 —toolargs DO OODODODODODODODODOO

% atom hello args.inst.c -toolargs="8192 4"
argv[0]: hello

argv[l]: 8192

argv[2]: 4

AomO0 0000000000000 0oooOoOoOo0o0ooooon
gooooo

-version

-wO0

-wl

AtomO0O00O0O0OO0O0OODODOOOOO

googooboboboooooooobooooooobbobooogd
gooooo

goooooboboooobbbbooooooboo ooogoo
gooooo
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-w2

ooooobobooooooooboboooooobooooogoo
ogoo

-w3
Oo0ooooooobotobooooobooooobotoooooon
Oooooo

-Wla O OO -Wca

oooooooooooooobobobooobobobobbboooogo
ooooobobboooo
-wli OO0 -Wei

oooooooooooooboboboboboboboobbbbOoooogo
gooooooboboooo

92 AtomUduugnod

oooodooAtoomOOOOOOODODODODDOOOOOOO

921 AtomUJUpdgooobooooonog
AomO0000000000000000O0O0O0O0O0O0OO0O0O0OOoOoOoO

1. 0O0o00DOO
gojodooooooooooooooooboboboobooobobbboobbbb
2 0OD0O0OO0OOOooOOoo

goooooooobobobboooooooouoooooobooon
cOoooooooOooOooOooOoooUooOoooooDooDOoo (@moo
0)oobhOooobOoOoOObOoOODbOoOboODbUooboDbOooo

3. ODOOoOoooooo

gooooooooboboboboooooooouooooooobooon
oooogd

4. OOO0OO0OOOODOO
oooooboboboooooobooooooooo
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5. 0DD0OO0Ogo

AomUO0000000000000000000000O0O0O00O0O0OO0O0
gooooboooboooboobooobooboboobobooboon
ooobboboooooooooooooooooooooooooooooo
goooooooooooboobobooboobobobobobbbbbDbDbbbbobobn
goooooooooobobobobbbobbbbbbooobbbbbbobon

AomO0000000000000000O0O0O0O0O0O0O0O0O0O0OOOOO
gooooooooob oo oooo
gooooooooooobooboboobobbobbbbbbbbbbboobobo
ooooooobooooogoooo

922 AtomUdugguonogno

oooooooooooooobbbbbbbbbbbbbboboogooo
gboooboooboobobooboooboobobooobboooboon
gboooboooboobobooboooboobobooobboooboon
gooooooooboobobobobobbobbbbbbooobbobbbbbobono

atom_instrumentation routinesG)U U OO0 OOOOOOOOOOO
goooooooobooboobooobooooooobooDbOoobD
Oooooooboooon

Instrument (int iargc, char **iargv, Obj *obj)

Atom 0000000000 DOODOO0OOOOOOOOOOOOOOO0
Instrument D0 0000000000 O0O0OO0O Instrument 00O
0000000000000 0D00D0D000000 (GetFirstObj
00)O0DODDOODODOOOOOOOO0O Atom O 0 Instrument
000000 0bOO0o0oooo0ooooooooboooooooon
000000000000 00000 Instrument 0OOO0O0O
BuildObj WriteObjO O OO ReleaseCbj OO O OOODOONO
000000000 mnstrument 0O 00000 0OOOOOOOO
O0 InstrumentInit 00000000 O0OOAtomOOO0O0O0OO0O
000000 Instrument 00000000000 OOO(@OOO
0d0OoO0000O000d00oOoOO0o0oO0oDbOO0OOoooOoOoOoooooOooo
O0o0ooooOooDoOOoO0o)bOoOoooooooooOo boo
InstrumentFini OO0 0O0O0OO0OO0OOOO0OAtomOOOOOOOOOOO
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O00 mmstrument 00000000000 O0COO@EIODODOOOO
o0bOO00o0oO0)ooboobbOoOoooooo

InstrumentAll (int iargc, char **iargv)

AtomI 00000000 O0OODOOODOOODOODOOOOO
Instrument2All1 000000000000 OO0OOOOOOOOOO
00ooooooooodoooooooooooooooooooo
0000000000 000000000 InstrumentInit 00O
InstrumentFini 000000000000 InstrumentAll O0O0O
OO00DAtomOO0O0OO0O0OOO0ODODOOOOOOOODODOODOOOOO
BuildObjO WriteObjO O OO ReleaseCbj 0O OOOOOOOOO
000000o0o00o0obooooobooooooooooo

dddoooooooobobobobobbobobobOAtomODO -toolargs DO OO
UooooooDoooooOboDboDbDDOD0D0D Instrument JO0O0OD0D0ODOO
OO00AtomO0D00D00000000000000000000

923 AtomUJungoooogno
AomUO 0000000000 DOOOO0OO0OODOOOO0O0OOODODbOOOOOn
gboboboooobobboobuoboobooobooboobooboboon

- ODOODODODODODODODODOOOOOOOOOOOOO0O000004004gyg
CO0o0O00oDOOoDOoDOOOOoOoboO0ooOn (9.2310000)0

- OJOOOOCOODOODODOOOOCODCOODODOO(923.20000)0

- 00D0O0ODO0ODO0OODO0OO0DOO0OO0OO0OOOOONOONOOO
(9.2330000)0

- JO0ODOUOODOOODOOODOO (92340000)O

- 000D000O00D0O0OO0D00O0O0ODO0OOO0O0OOOO0OOO0OO0O0
(9.2350000)0

- JOJ0O0O0OO0ODDOOOOOOOOOODDOOOO 92360000
goooogo

9231 JO00O0ODOOOOOOOOOO

atom_application navigation(G)UUOUOOODODODOOOAtomOO
0000oo0o0DOoODoDoO0o00ooooooooooAtomOOO0O0ooon

9-12 Atom OO0 000000000



goooooooooobobobobobobbooooooooooooooon
ooooooboooooooobbobooo

e OOO0O GetFirstObjl GetLastObjl GetNextObj O O O
GetPrevobj O ODDOOOOODOOODODDOOOODDODOOODOOOO
ddddddoooooooooDoooDOoOD 10000ooo ooo
Jdddd0o0ooOooooooooooDoDoODoODDOOOoOoO0O0O00an
Jdddd0o0o0oopoooooooooooODoODODODOO0OD0DO0O0OOa
oooooooooogo

e OO0 GetFirstObjProc 00 0 GetLastObjProc OO O OOO
ooooobo0o0o0oooooboooooooooobooooo
000000000000 0000 0000 GetNextProc OO
GetPrevProcUUOUOUOUOOOOOOODODOOOOOOOOOOOOOO

e 0000 GetFirstEntry OO0 GetLastEntry OO OOOOODODO
ddddoooooooooobooobooboooooooooobobDbo
0000000000 D000 GetNextEntry 0 [0 GetPrevEntry
dddddoooOoOooooooDooOoOoOooOoOoOoODOODODOO

e [OJ0O0O0O GetFirstBlockl GetLastBlockl GetNextBlock O O
O cetPrevBlock OO OOOO0OOOOOOOOOOOOOOOOO
ooao

e [O0O0O0O GetFirstInstl GetLastInstl GetNextInstl O OO
GetPrevinst U0 00000000 O0OOOOOOOOOOOOO

e GetInstBranchTarget 0000000 OOOO0OOOOOOOOOO
gooooboboooooobboooo

= GetProcObjUUOOooooOoOoOoObObObObObDDODDDOODOOOO
gooooobobooogogo

e OO0 GetEntryProc 00O GetBlockProc OO ODOOOOOMO
ooooooooooobooooobbbbbbooooooooon
0o0ooooooooad

= GetEntryBlockOOUOOUOOOUOOOOOOOOOOOOODODOOO
00000000000 Db000000D GetInstBlockOOODODOOO
goooooooooooooboboobooboboboboobbbbbo
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9232 JO0OOOOOOO

atom_object management(G) 00000000 0OAtomODODODOOOO
O0000000000AtomOO00O0D0 InstrumentAll DOOOODOODO
ooooooooboobooOooooboOoooboobOoDbDOooOOobooboOoon

Buildobj DO DODDDAtomUI 000000000000 O0oOooooOon
U0000o0ooDDDoODoOD0ODDD mnstrumentAl1 00000000000
ooooooooooooboooboobobobobbbbobbbbbbbobobno
U000o0o0o0oDbDeuilaopj DOODOODOOO0OOOO00O0000O00O00OO

WriteObj U0 000D DODOOODODOODODDDODODODODDDODOOOOOO
O0o0ooooopooboboDbOD euildopj OO OOODODODODDDO
O0000000D0OD0OD0DODO ReleaseChbj U0 O0O0O00O0OOOOOOOOO
gooooooooooobooboboobobbobbbbbbbDbbbbobobo
googoooobooogoooo

IsObjBuilt DOOOOOO0OO0OOO0O0O0O0O0O0O0 Buildobj O OOOO
J00o00o0o0o0o0o0oDDDD writeObjUOOOoooooooooOoO
U000000D0D0D0D0D ReleaseCbj DO DO DOOOOOOOOO0OOO
oooooobooooogogooo

9233 JU0O00OOODOOOOOOOOODbDOOOOOoo

atom_application query(G)U 000D D0O0OO0OAtomODODOO0O0O0
O000000DoDDoooOoOoOoOoOoOOOoOoOoo0o0o0o0o0o0o0ooooon
o0o0o0o0o0ooboooooooobobOooooooooooooooon
ooooooboooooogoogo

oo2000000O0OOODODObOObObObObObOOOOOO0O0O0Ogg

092 AomUO0000000000O

oooo oo

GetAnalName atom000000000000000
goo0oO0ooO0oO0oO0oooOooooooos
oodoooooooooobooooon
goo0O0o0oO0oO0oOoOoOoooooono

GetErrantShlibName AtomO0 0000000000000
goo0O0o0oO0oO0oOoOoOoooooono
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092 AtomO00O0D0OCDOOOO(@O)

oooo 00

GetErrantShlibErr AtomDO 0O O0O0O0O00O0O0OOOO0
0000D0D00000D00000O0
ooo0oooooo

GetProgInfo 0000000000000 oon
000000000000 D0O0OOD
000000000 AtomOO0O0
000000000000 D00OO0OO
0000000000000

go300b0bobooboboobbbobbbbbbbooooooooooo
ooooo

093 AtomO00000000O0DOOO0

oooo 0o

GetObjInfo 000000000000 D0O0O0O0ObssOODOOD
0000000000000 00D00O0O0OOOODOo
000000000000 O0D0O0DOoOOOOoOooo
000000000000 0O0D IDODO000OD0OO
000000000000 0D0O0DOOOoOooo
0000000000000 00D00O0O0OOOnDOo
0000000000 DOoDOOoooooo

GetObjInstArray 00000000000 3200000000
ooo0ooDDOOoO0O0OoOoOooD

GetObjInstCount GetObjInstArray 00 0000000000O0ODO0
0000000000000 O0OoOooon

GetObjName 000000000000 0O0O0OO0O0DODOOOoOoOoon

GetObjOutName 0000000000 DO0O00O0DOOOOO

gooooooooooooooboobbbbbbbbbbbbooooooo
ooooobobooooAtlomOOUO0O0ooOOoOOoO0OO0oO0o0oOooooboooO
goooooo

#include <stdio.h>
#include <cmplrs/atom.inst.h>
unsigned InstrumentAll (int argc, char **argv)
{
Obj *o; Proc *p;
const unsigned int *textSection;
long textStart;
for (o = GetFirstObj(); o != NULL; o = GetNextObj (o)) {
BuildObj (o) ;
textSection = GetObjInstArray (o) ;
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11
12
13
14
15
16
17
18
19
20

textStart = GetObjInfo(o,ObjTextStartAddress) ;
printf ("Object %d\n", GetObjInfo(o,0bjID)) ;

printf (" Object name: %s\n", GetObjName (o)) ;

printf (" Text segment start: 0x%1x\n", textStart);
printf (" Text size: %1d\n", GetObjInfo(o,ObjTextSize));
printf (" Second instruction: 0x%x\n", textSection[1]);

ReleaseObj (o) ;

}

return(0) ;

}

gooooooooobobobobobbbboboboooooooooooooan
goooooooooobobobobobobboboo0o0oooooooooooo
gooooooooobobooobbbobbbDbbbbbbobb ooogoo
ooooooooooooboooboobobobobbbbobobbbbbbobobono
ooooooooooooboooboobobobobbbbobobbbbbbobobono
20000000000DO000DDOOODODOODOODOOODbOOODO

goooooooooooobobobbbbbobooboooo

% cc hello.c -o hello
% atom hello info.inst.c -o hello.info
Object 0

Object Name: hello

Start Address: 0x120000000

Text Size: 8192

Second instruction: 0x239f001d
Object 1

Object Name: /usr/shlib/libc.so

Start Address: 0x3f£80080000

Text Size: 901120

Second instruction: 0x239f09cb
% dis hello | head -3

0x120000fe0: a77d8010 1dg t12, -32752(gp)
0x120000fe4: 239f001d lda at, 29 (zero)
0x120000fe8: 279c0000 ldah at, 0(at)

% dis /ust/shlib/libc.so | head -3
0x3££800bdob0: a77d8010  1ldg tl2,-32752(gp)
0x3ff800bd9b4: 239f09ch lda at,2507 (zero)
0x3f£f800bd9b8: 279c0000 ldah at, 0(at)

oo40000000000000ODODOO0O0O0ODOOODODODOOOO

goooooo
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094 AomO0000000000O0O0O0

googo oo

GetProcInfo 0 Calling Standard for Alpha Systemsd 00 00 O
0 0O O O Assembly Language Programmer’s Guided [
O000000o00oo0oo0OooUooooooooo
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Ooodd
Ooodd
ooogobd
ooobd

ProcGP oo

U DDDDDDDDD;DD
U pooooo-—-000=200

U goooo

oooOoooooooeP) OO

ProcFileName 0ooo0oOooooooooon

ProcName 0o0o

ProcPC gooooooboobooob

(PC)OO0O0OODO

OO0 o O 0O OOoooooOooooog
0o o O 0O Ogooooooooood
OO g O 0O oooooooooood
OO o O U oooooooooooO

O
od

od

oo

oo g 0O
oo o O
oo o O
OO ] [

t
g

oo 5000000000000 0b0b00o0ooOobOooobDoOoboDbDbDOoOn
ooooobobooooogoooon

095 AomO00000000D0D00O00O00O

0ooQ 00
EntryName 0000000000000000
EntryPC 000000000000000
0000000000 000O000
000 (PC)0DO0OO0O0O
GetEntryInfo 00000000000O0000 (0
0DO000000)0O00O000
GetEntryProc 000000000000 (@O0
0)0O000000O00O000

go-6e00bbO0O0O0O0O0OnOobObOObOO0O0OOoOooobobobOOoOo
goooooo
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096 AtomO00000000O00OOO0

0ooooQ 00

BlockPC 0000000000000 000000000
D0D000000000 (PC)OOO0OO0OD

GetBlockInfo 000000000000000000 ID000000

IsBranchTarget 0000000000000 OoOoooOOoO0
000000000

go-7vrooobooobOo0obbooobOoOoboboboobbooobooooo

097 AtomUOdQO0O00D00O0OO0O0

0000 00

GetInstBinary 0000000000 320000000
000000000

GetInstClass O Alpha Architecture Reference ManualO 0 0O O O
0000000000000 ((@MO0000D0000
00000000 0)000000

GetInstInfo 320000000000000000000
000000000000

GetInstRegEnum GetInstInfo0OODOODOODODOODOODOD
000000000000 D00D00O0 (@O0
D0oO0O000D0)0D0O00O00

GetInstRegUsage 000D00000000000D0000D0 1000000
0000000000000000000000000
001000000000000000000000

InstLineNo 000000000 00O0OO0OO0OO

InstPC 000000000000 0000000
O@PC)0DD0D0OO0

IsInstType 00000000000 @O00000000000000
D00000000000)0000000000000

9234 UUO0OO0ODOOOOOOODODOOO

AtomO0O000000000O000000atom_application_symbols(5) 00 0O O
OO00000AtomOOO0OO0OODODOOOOCOOOOOODODODOO
goo0o00ooO0oooobOooDOoOO0OO0Oo0ooO0ooDOooooooOobLOoo
0000000o0OoDO0DOoO0o0o0ooooooooogoodg
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FindObj and FindObjDepthFirst 0000000000000 O0
0000000000000 00000(@MO0000000N0n)oO
0000000000000 00000000O000000o

Findproc 0O OOOOOOOOOOO0OOODODDODOOOODODOOO
goooooooooooobobbooooboobbbbbboobbbbob
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#include <string.h>
#include <cmplrs/atom.inst.h>
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unsigned InstrumentAll (int argc, char **argv)

{

Xlate * pX;
Obj * o;
Entry * e;
/*
* Prototype the replacement routine.
*/
ReplaceProto ("my_ memcpy (VALUE, VALUE, VALUE, REGV, VALUE)");
/*
* Resolve the object that contains memcpy () .
*/
o = FindObj ("memcpy") ;
if (o) {

/*

* Build the object containing memcpy so the memcpy entry point
* can be resolved and replaced.
*/

if (BuildObj (o)) return(l);

/*
* Resolve the memcpy entry point.
*/

e = FindEntry (o, "memcpy");

/*
* Prefix the memcpy entry point with atom-generated code to
* call the analysis routine my memcpy instead.
*/
ReplaceEntry (e, "my_memcpy",
ArgValue, ArgValue, ArgValue, REG_RA, ReplAddrValue) ;

/*
* Write the instrumented object.
*/

WriteObj (o) ;

}

return (0);

gooooooooooooooobobbbbbboboono

#include <stdio.h>
#include <stdlib.h>
#include <cmplrs/atom.anal.h>

/*
* Replacement routine for memcpy () ;
*/
void * my memcpy (void * sl, const void * s2, size t n, long call_address,
void * (*memcpy ptr) (void *, const void *, size t))
{

void * ptr = 0;
/*
* Report the call.

*/

printf ("memcpy called from %1x\n", call address);

/*

* Call the original memcpy () .
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*/
ptr = (*memcpy_ptr) (sl, s2, n);

return (ptr);

}
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goodoooooooooboobbobbboooooooooo oo
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% atom progname xlate.inst.c xlate.anal.c -all

goooooooon

goooooo

#include
#include
#include
#include

static void

static unsigned

static unsigned long *
static void

<stdlib.h>

<stdio.h>
<alpha/inst.h>
<cmplrs/atom.inst.h>

void InstrumentInit (int iargc,

{

address_:
address_:
address_;
address_

(xlate.inst.c) U0 0Oxlate 00 O0O0OOO0O

add (unsigned long) ;
num (void) ;

paddrs (void) ;

free (void) ;

char **iargv)

/* Create analysis prototypes. */

AddCallProto ("RegisterNumObjs (int) ") ;

AddCallProto ("RegisterXlate(int, XLATE *, longl[0])");
AddCallProto ("JmpLog (long, REGV)") ;

/* Pass the number of objects to the analysis routines.
AddCallProgram (ProgramBefore, "RegisterNumObjs",
GetProgInfo (ProgNumberObjects)) ;

}

Instrument (int iargc, char **iargv, Obj *obj)

{

Proc * pi

Block * b;

Inst * i;

Xlate * pxlt;

union alpha_ instruction bin;
ProcRes pres;
unsigned long pc;

char proto[128];
/*

* Create an XLATE structure for this Obj. We use this

*/

to translate

* instrumented jump target addresses to pure jump target addresses.

*/
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pxlt = CreateXlate(obj, XLATE NOSIZE) ;

for (p = GetFirstObjProc(obj); p; p = GetNextProc(p)) {
for (b = GetFirstBlock(p); b; b = GetNextBlock (b)) {
/*
* If the first instruction in this basic block has had its
* address taken, it’s a potential jump target. Add the
* instruction to the XLATE and keep track of the pure address
* too.
*

/

i

GetFirstInst (b);

f (GetInstInfo(i, InstAddrTaken)) {
AddXlateAddress (pxlt, 1i);
address_add (InstPC(i)) ;

i
i

}

for (; 1i; 1 = GetNextInst(i)) ({
bin.word = GetInstInfo(i, InstBinary);
if (bin.common.opcode == op_jsr &&
bin.j_format.function == jsr_ jmp)

/*
* This is a jump instruction. Instrument it.
*/
AddCallInst (i, InstBefore, "JmpLog", InstPC(i)
GetInstInfo(i, InstRB));

}
/*

* Re-prototype the RegisterXlate() analysis routine now that we

* know the size of the pure address array.

*/
sprintf (proto, "RegisterXlate(int, XLATE *, long[%d])", address_num()) ;
AddCallProto (proto) ;

/*
* Pass the XLATE and the pure address array to this object.
*/
AddCallObj (obj, ObjBefore, "RegisterXlate", GetObjInfo(obj, ObjID),
pxlt, address_paddrs());

/*
* Deallocate the pure address array.
*/

address_free () ;

}

/*
** Maintains a dynamic array of pure addresses.
*/
static unsigned long * pAddrs;
static unsigned maxAddrs = 0;
static unsigned nAddrs = 0;
/*
** Add an address to the array.
*/
static void address_add(

unsigned long addr)
{

/*

* If there’s not enough room, expand the array.
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*/
if (nAddrs >= maxAddrs) {
maxAddrs = (nAddrs + 100) * 2;
pAddrs = realloc(pAddrs, maxAddrs * sizeof (*pAddrs)) ;
if (!pAddrs) {
fprintf (stderr, "Out of memory\n") ;

exit (1) ;
}
}
/*
* Add the address to the array.
*/

pAddrs [nAddrs++] = addr;

/*

*% Return the number of elments in the address array.
*/

static unsigned address_num(void)

{
}

return (nAddrs) ;

/*

** Return the array of addresses.

*/

static unsigned long *address_paddrs (void)

{
}
/*

** Deallocate the address array.
*/
static void address_free (void)

{

return (pAddrs) ;

free (pAddrs) ;

pAddrs = 0;
maxAddrs = 0;
nAddrs = 0;

000000000 (xlate.anal.c) U0 0Oxlated0OO0O0O0O0O0O0OOnQ
oooooooaoa

#include <stdlib.hs>
#include <stdio.h>
#include <cmplrs/atom.anal.h>

/*
* Each object in the application gets one of the following data
* structures. The XLATE contains the instrumented addresses for
* all possible jump targets in the object. The array contains
* the matching pure addresses.

*/
typedef struct {
XLATE * pXlt;
unsigned long * pAddrsPure;
} Objxlt t;
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/*
* An array with one ObjXlt_t structure for each object in the
* application.

*/
static ObjXlt t * pAllXlts;
static unsigned noObj ;
static int translate addr (unsigned long, unsigned long *);
static int translate_addr obj (ObjXlt_t *, unsigned long,
unsigned long *);
/*

** Called at ProgramBefore. Registers the number of objects in
** this application.
*/
void RegisterNumObjs (
unsigned nobj)
{

/*
* Allocate an array with one element for each object. The
* elements are initialized as each object is loaded.
*/
noObj = nobj;
pAllXlts = calloc(nobj, sizeof (pAllXlts));
if (!1pAllxXlts)
fprintf (stderr, "Out of Memory\n");
exit (1) ;

}

/*

*% Called at ObjBefore for each object. Registers an XLATE with
*% instrumented addresses for all possible jump targets. Also

*% passes an array of pure addresses for all possible jump targets.

*
véid RegisterXlate (
unsigned iobj,
XLATE * pxlt,
unsigned long * paddrs_pure)
{
/*
* Initialize this object’s element in the pAllXlts array.
*/
pAllXlts[iobj] .pX1lt = pxlt;
pAllXlts[iobj] .pAddrsPure = paddrs_pure;
}
/*

*% Called at InstBefore for each jump instruction. Prints the pure
*% target address of the jump.

*/
void JmpLog (
unsigned long pc,
REGV targ)
{
unsigned long addr;
printf ("0x%1lx jumps to - ", pc);
if (translate_addr(targ, &addr))
printf ("0x%1x\n", addr);
else
printf ("unknown\n") ;
}
/*

*% Attempt to translate the given instrumented address to its pure
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** equivalent. Set ’*paddr pure’ to the pure address and return 1
** on success. Return 0 on failure.
* %
*% Will always succeed for jump target addresses.
*/
static int translate_ addr(
unsigned long addr inst,
unsigned long * paddr_pure)

unsigned long start;
unsigned long size;
unsigned i;

/*
* Find out which object contains this instrumented address.
*/
for (i = 0; i < nObj; i++) {
start = XlateInstTextStart (pAllXlts[i].pXlt);
size = XlateInstTextSize (pAllX1lts[i].pX1lt);
if (addr inst >= size && addr inst < start + size) {
/*
* Found the object, translate the address using that
* object’s data.
*/
return (translate_addr obj (&pAllXlts[i], addr_inst,
paddr_pure)) ;

}
/*

* No object contains this address.
*/
return(0) ;

}
/*

** Attempt to translate the given instrumented address to its
** pure equivalent using the given object’s translation data.
** Set ’‘*paddr_pure’ to the pure address and return 1 on success.
** Return 0 on failure.
*/
static int translate_addr_obj (
ObjX1lt t * pObjX1t,
unsigned long addr_inst,
unsigned long * paddr_pure)

unsigned num;
unsigned i;

/*
* See if the instrumented address matches any element in the XLATE.
*/
= XlateNum (pObjX1lt->pXlt) ;
(i = 0; i < num; i++) {
if (XlateAddr (pObjXlt->pXlt, i) == addr_inst) {
/*
* Matches this XLATE element, return the matching pure
* address.
*/
*paddr pure = pObjXlt->pAddrsPurel[i];
return (1) ;

/*
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* No match found, must not be a possible jump target.
*/

return(0) ;
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ptrace000000OO0OOOOOOOOOOOODOOOOOOOOOO
go0oobooooooooooodidooooUooo
000 000000ptracedd 0 O0000OOptrace.inst.cO00O00O0
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#include <stdio.h>
#include <cmplrs/atom.inst.h>

unsigned InstrumentAll (int argc, char **argv) [2]

{

Obj *o; Proc *p;

® g0 U WN

AddCallProto ("ProcTrace (char *)");
for (o = GetFirstObj(); o != NULL; o = GetNextObj (o)) { E
9 if (BuildObj (o)) return 1; E
10 for (p = GetFirstObjProc(o); p != NULL; p = GetNextProc (p)) { E

i
[N

const char *name = ProcName (p) ;
if (name == NULL) name = "UNKNOWN";
AddCallProc (p, ProcBefore, "ProcTrace",name) ; [9 ]

e
[ERSEERY

WriteObj (o) ;

}

return (0) ;
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oooooooooooboboobob ooooooooooooooo
gooooooooo oooooboobooboobobobbbbbbbboo
O0000O0000 mstrumentAl1l JO0O0O0O0O0O0OODODODOOO
oooobooboo0o0o AtomOdoooooOO

0000 GetFirstObjProc OO0 GetNextProcOUOODOOOOO
000000o0o0ooooooooooooooooOo 1000000
ooooo

ooooooDoDoboobobbObbO00000000 ProcName U0
ooooooooooobo ooboboboboooobbbbbbbboo
0000000000000 staticO000OO0DOODOOOODODOOO
goooooooooooooobooooobbobobbbbb -gr0000
gogoooooooooooooooooboobbboobobbobbbbbb
oooooboboooboo bboobobdg0Atomd NULLOOODOO

NULLODODODODODODODOOOO vnkNnowN O OO QOoQoQoQO

Addcallproc U0 0DOD0ODOO0OO0OOpOODOOO0OOOODODDOO

O000000000o0oO0ob0ob0DbDDbOD procBeforeDOODODODODOO
ggodooooooooooooooooboobboboobobbobobobbbb
oooooobobobobobobobobobobobobbbbbooooouoogo
ProcTrace 00O ODODOOOOOOODOOOOOODODODODOOOO

goobbbbobbinnoooooooooooooooooo

goodoooooooooooooooboboboobobobobbobbbb

0000000 PprocTrace 00 00D0DO0OODDOODDOODDOODO
0000000000000 0000000ptrace.anal.cO0OO0O
ooooooooOo

1 #include <stdio.h>

2

3 wvoid ProcTrace (char *name)
4
5

6

}

fprintf (stderr, "%$s\n",name) ;

ProcTrace U0 0O O0OOOO00O0OOOOOO0O0OO0OOOO0O0 stderrdd
0000000 O00booOo0o0oo0oooooboooooboooooao
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gooooooooooooooooobboboobobbobbbbbDb ooog
gooooooooobobobobobobobbobobooooooooooooon
ooooobobboooog

#include <stdio.h>
main ()

{

printf ("Hello world!\n") ;

}

dodoooooooooooooobbobbbbbDDbD0ptracedd
gooooooooooboboooboobobobbbbbbbbobbbboooo
goooooobooooobobobbbbooogoa

% cc -non_shared hello.c -o hello
atom hello ptrace.inst.c ptrace.anal.c -o hello.ptrace
hello.ptrace

__start

main

printf

_doprnt

__getmbcurmax

strchr

strlen

memcpy

o°

o°

oooooooooooooooooobobooobobooooobobobbbbo
0000000000 Db O000000LwD LIBRARY PATHUOOOOOO
goooooooooobobooboboobobbbbbDb 0O00dAtomO 00O
O00ooobbO000 libe.soOO0O0O0O0ODOODOOOOOOODDOODO
oooooboboooooogooo

o°

cc hello.c -o hello
atom hello ptrace.inst.c ptrace.anal.c -o hello.ptrace -all
setenv LD LIBRARY PATH ‘pwd‘
hello.ptrace
__start
_call add gp_range
__exc_add_gp_range
malloc
cartesian alloc
cartesian growheap2
___getpagesize
_ sbrk

o° o

o°
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O0D0 printf 0000000000 AtomO0ODODOOO0 2000000
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iprof U00O0O0O0OD0ODODODOODODODODODOO0O000000000O00OO
oooooooooboboboooooooooboboooooooobooo
oooDobooooObob0b0Ob0b000o00000iprof OOOOODODODODOO
goooooobooobooboboboobbooooooooooooooon
iprof.out 00O 0OD0O0OO0O0O0OOODDODOO

goodooooooooooobboboobobbobbbbboooooog gg
goooooooobooboobobobbuoogoooguoooooo ooogo
iprof D00 OD0ODOOODOO (Aprof.inst.c)0O0OO0DOOOODOOO
oooooobooooogoooon

1 #include <stdio.h>
2 #include <cmplrs/atom.inst.h>

3 static int n = 0;

4

5 static const char * SafeProcName (Proc *);
6

7 void InstrumentInit (int argc, char **argv)

8

9 AddCallProto ("OpenFile (int)") ;
10 AddCallProto ("ProcedureCalls (int) ") ;
11 AddCallProto ("ProcedureCount (int,int) ") ;
12 AddCallProto ("ProcedurePrint (int,char*)") ;
13 AddCallProto("CloseFile()") ;
14 AddCallProgram(ProgramAfter, "CloseFile"); [2]
15 }
16
17 Instrument (int argc, char **argv, Obj *obj)
18 {
19 Proc *p; Block *b;

20
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21
22
23
24
25
26
27
28
29
30 }
31

for (p = GetFirstObjProc(obj); p != NULL; p = GetNextProc (p)) {
AddCallProc (p, ProcBefore, "ProcedureCalls",n) ;
for (b = GetFirstBlock(p); b != NULL; b = GetNextBlock(b)) { [4]
AddCallBlock (b, BlockBefore, "ProcedureCount", [5]
n,GetBlockInfo (b,BlockNumberInsts)) ;
}

AddCallObj (obj, ObjAfter, "ProcedurePrint",n, SafeProcName (p)) ; E
n++;
}

32 void InstrumentFini (void)

33 {
34
35 }
36

AddCallProgram(ProgramBefore, "OpenFile",n) ;

37 static const char *SafeProcName (Proc *p)

38 {
39
40
41
42
43
44
45
46
a7 }

const char * name;
static char buf [128];

name = ProcName (p) ; E
if (name)
return (name) ;
sprintf (buf, "proc_at_0x%1x", ProcPC(p));
return (buf) ;

ooooooooooooooboooobboboboboono

CloseFile OO OOOOOODDOOOOOOOOOOOOOOOO
gooog

gooooooooooobboboobobboobooooo
gooooooooooobboboobobboobooooo

0000000000000 00000D00J0ProcedureCount 00
0000000000000 0000 ProcedureCount 00O O0OONO
0011 0000000000000 oogoonD int0oad
Od00o0o0obooooooooooooo2000000 intO0O0O00O0d
000000000000 ProcedureCount OO OOODOOONO
dd0o00d0d0obO0o0O0oObOd0oo0obOo0oobOoOoOobObDOoOooon
OO0 O00O0OProcedureCalls UOODOOOOOOOOOODOONO
0o00000ooooobooooooboboooobooooobooooa
ooooboooooooooo

ProcedurebPrint UUUODDO0O0O00ODOO0OO0OO0OO0OD0ODOOOODODOO
OO0000 procedurePrint OO OOOOODOOODODODODODODOO
ddododooo0oooooooooooboboiriooooooooon

oooooboboooooooobooog
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OpenFileUD0DO0OD0DO0OOD0OOOO0ODOOOO0ODOOODOODDOOOO

odooooooooooooboobobobobDint0ObbODODDDDODOO
OO00O0O0O openFiledO0ODODOOOOOOODODODODOOOOODODOO
ggodooooooooooobooboobooboboboobobbbbobbb

o O0DODO0OUOD0OUODODODOOOOO

iprof JO000O0O0OOO0OOOOODODOOOOODOOOODOOOOODOOO
O0iprof.anal.cO00OO0O0OOOODOO0O

W g U s WN R

ISR R D R D D D DWW W W W W W WWWNNNMNNMNMNMNMNMNMNNERERERRERRERRRR
WOIAUIEWNROWOMIAUR® WNROWVWONOAUER WNREOWOOIOU B WNR OV

50
51

#include <stdio.h>

#include <string.h>
#include <stdlib.h>
#include <unistd.h>

long instrTotal = 0;
long *instrPerProc;
long *callsPerProc;

FILE *OpenUnique (char *fileName, char *type)

FILE *file;
char Name [200] ;

if (getenv ("ATOMUNIQUE") != NULL)
sprintf (Name, "%$s.%d", fileName,getpid()) ;
else

strcpy (Name, fileName) ;

file = fopen (Name, type) ;
if (file == NULL)
{
fprintf (stderr, "Atom: can’t open %s for %s\n",Name, type);
exit (1) ;
}

return (file) ;

}

static FILE *file;
void OpenFile (int number)
{
file = OpenUnique ("iprof.out", "w") ;
fprintf (file, "%30s %$15s %15s %12s\n", "Procedure", "Calls",

"Instructions", "Percentage") ;
instrPerProc = (long *) calloc(sizeof (long), number) ;
callsPerProc = (long *) calloc(sizeof (long), number) ;
if (instrPerProc == NULL || callsPerProc == NULL) {
fprintf (stderr, "Malloc failed\n") ;

exit (1) ;
}
}

void ProcedureCalls (int number)

{

callsPerProc [number] ++;

}

void ProcedureCount (int number, int instructions)

{

instrTotal += instructions;
instrPerProc [number] += instructions;
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52 }

53

54

55 void ProcedurePrint (int number, char *name)
56 {

57 if (instrPerProc [number] > 0) { IZ|

58 fprintf (file, "%$30s %151d %151d %12.3f\n",

59 name, callsPerProc [number], instrPerProc [number],
60 100.0 * instrPerProc [number] / instrTotal);

61 }

62 }

63

64 void CloseFile()

65 {

66 fprintf (file, "\n%30s %15s %$151d\n", "Total", "", instrTotal);
67 fclose (file) ;

68 }

O00o0o0o0o0o0oopoobooDbbOb0b00n callocOOODODODOOO
goooooboooogo

goooooooooobooobbbbbbbbbbboboo

gjooooooooooooobooooooooooooooDbobooDoo
ooooooooooooooobobobobobooobobobobbbo

gooooooooooooooooobboboobbbobbbbbDb ooog
O0o0o0o0o0oo0ooopobobobobobobObO "HellorooooooooQOoO
ooooooboooooogooo

#include <stdio.h>
main ()

{
}

O0do0oooooobobobobooooooboDbODbDbDbODbOD4iprot 0D DOOO
00oooooOooDoOOo0oooOoooOoOoooon 928100000

O ptrace00 000000 0OOdiprof OOOO stdout OO OOOODO

ooooooooooog

printf ("Hello world!\n") ;

o°

cc hello.c -o hello

atom hello iprof.inst.c iprof.anal.c -o hello.iprof -all
setenv LD LIBRARY PATH ‘pwd‘

hello.iprof

Hello world!

)

% more iprof.out

o o

o°

Procedure Calls Instructions Percentage
___start 1 92 1.487
main 1 15 0.242
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printf 1 81 0.926

Total 8750
% unsetenv LD LIBRARY PATH

9283 U0O0OODOOOOOOOODOOOOOOOOO

gooooooooobobobobobbbbobooooooooooooooan

gooooooobooobobbbbbooooooo oooooooooo

0000000000000 00DO0O0DO0OO0DOO0 OoOOgogAlvinn

SPEC920000D000OO0DOO 2,603,010,61400 AlphalOODOODO
961,082,150 0 00000 260,196,942 00 0000O73,687,356 D 0000
gooooooooobob oo ooooooooobobooDoo
gooooooooobobobobbbobooooolloGeBOOODODDODODOO

gooooboboDlo0ooooooboooo

cache DO0OO0OO0OO0OOODOOO (on-the-fly)y)DO0O0O0OD0OODOO
goos8sKBOOODOODOOOOOODODDODOOOOoOoooOooooooo
goooooooooobobobobobobb o000 oooooooooo

gboobooo

1 #include <stdio.h>

2 #include <cmplrs/atom.inst.h>

3

4 unsigned InstrumentAll (int argc, char **argv)

5 |

6 Obj *o; Proc *p; Block *b; Inst *i;

7

8 AddCallProto ("Reference (VALUE) ") ;

9 AddCallProto ("Print ()");
10 for (o = GetFirstObj(); o != NULL; o = GetNextObj (o)) {
11 if (BuildObj (o)) return (1);

12 for (p=GetFirstProc(); p != NULL; p = GetNextProc(p)) {

13 for (b = GetFirstBlock(p); b != NULL; b = GetNextBlock (b)) {
14 for (i = GetFirstInst(b); i != NULL; i = GetNextInst(i)) {
15 if (IsInstType (i,InstTypelLoad) || IsInstType (i,InstTypeStore)) {
16 AddCalllInst (i, InstBefore, "Reference",EffAddrValue); [2 |
17 }

18 }

19 }

20 }

21 WriteObj (o) ;

22 }

23 AddCallProgram(ProgramAfter, "Print") ;

24 return (0);
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25 |}

] 00000000000 0OOOoooOood
) 00DO0000O0O0000OD0O00O0OReference0 0000000000
ooooooooooboboboboboooobbbbbboo

cache 000000000 O0OO0O0OO0OO0DOOOOOOOOOOOOO0O
OOcache.anal.cO0O0000O0OOOO

1 #include <stdio.h>
2 #include <ass