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12 void qat arqs(in: ac, char "¥%aw) -
134 A
14
15 num, 1npu: = ac - 1'
S1e for (1 = 0; 1 < num_inputs; i++)
{ 17 x[i] = atoi(av[ull)
18 )
15 A TR
20 void xcoot_ovnr(int 33
21 (- it k; .
22 -
23 for (k = num_y-1: k > 33; kt+}
24 yikl' = ylk-1);
25 )
26
27 void insert({int new_y)
28  int 3; s
25 WA D
30 1f (num_y =0) [ // y empty so far, oasy case
31 ¥i017= new_y;
32 return;
33 )
Copyright © 2001-2004 Froe Software Poundation, Ine.
Using host libthread db library */1ibflibthroad_db.so.1".
{gdb) break InsLots0fErrors.c:18 Etﬁjb
Breakpoint 1 at 0x80483b6: file InslotsQfErrors.c, line 16, )
{

E1-1 DDDAi/E -
: THAESMHERGEF T AR e SRS AR BERERE . iR
insert_sortFEFPRT, ART]EEAEH S ZEFHPIT, MWTIEE S get_args(VHIF164T (BRI &
WEH & (L7 PG E Blinsert_sortffI523IF M) . A TIEGDBH W & Wi &, W LI7EGDBIZ
IRTFHREIANI T A4

(gdb) break 16




6 %H1F HE& R

TRPImL L Rbreak, [BEGDBATEAS=EE XWER THFHSS, HEXLHGDBA
FPEERARIAD 16, A THEBGDBHHI#E BBX RS, RITFLHERATENGLL, X
BHJEE, YHPEEBRIABXEGSNEHFRESNG4E.

EFIDDD, ¥EBE AT O, BHBIATHTFHE, K5 BFTDDDFETH0Break (F
W) Bin. WATLIEESS AT BRI EA ST, R/51EHESet Breakpoint (EW &) H—F .
RALARIBAT A AL B Z MR A B AT . TRKAMM /7, DDDHF @I IEZATH
BRI S RFNERE, MEB1-20R. XM AR, 77 LHRIE R A

n sort, several errors

4 /7 usage: - insort_sort numl num2 num3d ..., where the numi are the numbers

6
71\:){[10] /i P:array
8 y[10], //wokp
num].p 5, //Leg:h fip:ar
10 num_y=0,/ :unbt!].em:iv

'12v1dg:ag(i:cch *av)
13 { “int &3
4

num_inputs = ac¢ - 1
@15 for (4 = 0; i < nus_inputs; irn
17 x[1] = stoifa wi1¥l]);
8
19
20 void scoot_over{int 33} :
21 1 }nt ks '
L 22 . Lo
23, - “gor [k = num_y-1; k. > i1 k++)

24 7 ylk) = ylk-1];

25} 7

26

27 voxd insert(int now_y}

28 { “int 1;

29

30 1f {(num_y = 0) [ // v empty so far, casy cege
31 y[O] = ney, . .

32 - Tetur:

33 1

Copyright © 2001-2004 Free-So f:v re P dat i

B2 BARE

3. Eclipse: RNEZGUIAIRZR

El1-3 875 T Eclipse 7 B & M, %M Eclipse NiE, FATAF ELT HIREME (Debug
Perspective) H. Eclipse 2T R FE A MR KMAHIH MAER ., FMERIEES EEclipse P HH B
CHEHGUL BIEARE. Lhrt, S FR—MESIUREZANAETFNERE. AEABMECLpse
BIEPR, BIBEAATC/CHIFRNC/CHZEMRE . M T4 5 PythonfE [FHPydeviE M E & .
ARFPATERER TERERENE G —EESHENI6, BI3RERT1ZEME.

C/C+HHEME RCDTHRMAFK —H# 5. RLTDDDHELR, CDTZE/E & 1HAIGDB.

XL E AR R A — AT LT AT H58 FIDDDA & O 44 B B W A A 2 A FR A E
HIEFARE D . T ENELNARE S Fins.cIE, BERATRETEEANZENE (3]
HArALE, ZMEhERFEATEE), HMEFEHENE, Kok TFDDDRAE
MHEZHHTFED, AEEHBREE,

A LAZ R 57 DDDH A [ B R ESR AT MR b B B W . fldn, ER 14, FEXHE R



14 st A TFIARGARILEEAT GUIHRIEL, AEZANFFHIE 7

AT

for (i = 0; i < num inputs; i++)

ERAMNTUAZEALE - MRS, RrlbE 1 #is.

insert_sort nual nur2 med ..., where the nuei sre the nus!

int x[10}, // input array
y(10], /F workspace array
mm_inputs, // length of inpur arzay
numy = 0 // current nutber of elements iy

linsen_soxt (CAC++ Local Apgficalion)

= & gdbmi (1272107 9:23 PM) (Suspended)
< o Thread (0] (Suspended: Breakpoint tit.}

=2 get_args0 fworks pacefinsen_sotfing.c:15 OcOBIB3

nur_inputs = ac - 1;
for (4 = 0; i ¢ nun_lnputs; 1++)
x[1) = arei(av[iel});

@ num_inputs ;int

@ num.y:int

o geLamgsOn, char) : void
® scoot overfm) - vord

o insenanl): vod

© void scoot_over(int jj)
T{ it k;

for (k = nuy-1; k > ji; kes)
(k-11;

E1-4  ¥EEclipse P M B i &
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4. Eclipse SDDDAJAT EE

EclipsethH —DDDFTRH KA B ThEE. B0, EclipseP R E A M ZOutline L E, ZALE
FIH TR, BEEER. MEBRELEHscoot_over ON MK H, MESHMESREHrE %
B EZR . sesh, anFimes TR E L E B 3 A B K IR H AT R B REN
C/CHBEME (LB EER), Nt LIEROutlinetl . XX FARm HIEFEFHLY.

Eclipse EAF ISR FL T B GRIFLE. MAFERHEER, NLSEFKESTHERRCH X
EeAESR A DME I VimGR B S5 e R B/, SIDEML, B RPAIMEE B T A VIimF B85S,
{ERIDER] LU i AT 1% 4F .

A—7H, AUERSKRELHIDE—F, Bclipseft i (EfF ERRBHHITE) EHEX
ERNZR. BigfFREL, OutlinellEH &< HEFFTHNERZM. WR, TLUEMESL A
% 34 SR B X Outline ML B (IR FEWRE Bn ZAME, 7T L& FEWindow— Show View—Outline)
PR —2e2=d], W a] LUK &I HE ) B Bclipse® O R RIALE . BE—Bkil, THRER
173t F| F Eclipse P I R 525 1)

io4E, AR EEEDDDKE G P HATGDB® 4. Bk, 7R LLREH IR A 5@
fAFEPITRIRAS, AR EZEEDDDAE, MANNEELGDBM4IT. EABHA R
3, AR UE IGDBHAT K BHR/F, XEBRMETT LR LR TIE.

LS T] LA4850, GDBXY T Eclipse ] PR EAZE ), BRI EMUIE “TmMENER
R BEWMER, {HAXME HERRERE A GET @ity 7 o] CURS B8R AGDBHATHI A
HEENERE. EREAB, OEBRNAFIART CUEE T A EEE HGDB: £ iFikE
MEFEGHGDBERE, REHABEHE, EREXMAERPOGDBRAR. R, XF “RAX
MITHAEE” FERSRAARAE T AR B A7,

5. GUIRYE &

DDD#IEclipsei2 tAIGUIFR H th GDBIREMGUIR T M MEMA L, H BFREREN
#. B, HERETRESEget_argsOMHIATREFPIT, HHREFEFRZME PR,
FEGDBH, KB T4 RiE BRI AL

(gdb) clear 16

S G

R, AT HATZEME, FECENAMENTS (WRRANEFSHESNY A, CETS
AR —IRE A RES). ATEFAGDBR info breakir & IREFIE R RMITIE, FKEFICHER
HARATS, EEXMREE —ENITER, FESTHREREBFERIEERS.

7EDDDH, MREESEEHRRE: ATERE A, REEREAFITIHRELFS, AR
BifiCleartell, FILFASHSHEL, RPCLERIZH A,

FEEclipses, ] LA#E ABreakpointii /8, R BREEMBIW A, REERFRESE
REF®IE b, Bl LS 7 R T IR i W S R0, B 1-45FR. el LA
BB E O EET A% S I35 Toggle Breakpointdy 4.

HIBTFTFGUIRT LUSE b 2 s AT AT 25 TAE M — DT 452 2 5 A G, SGDBARLL,



14 st R T IRGAXTESAT GUIKARTE, BEIRNFFFE 9

{8 FADDDEX Eclipse R LA B fin 75 {5 M £F3& M ATV Ik W s AR, B4 AT AZEGUIRIEAAS & A o
WUAERBES MBS, BlE kB REREPEERTH T —MUIT, wE1-54KDDDEAR
W& OR. fEEclipsed, URARHBREPTH T —MUBT. Eitk, o LUREE HAEX T
HAt BB P E R T AR

6. GDBHIfE &=

RE_EHATER, 5T XARKGDBAL, XEGUIEFLLA. AR, RI\ZRFIHELH

B8 B GUIF FGDBHA—E Efi-
BACE 2 AP B GUISE BBV BT M — V1 S HFRREF i EARE ERFAGUIMIEGDB,
MEBELKEIEFRB RN, BR, GDBIAHE —EHABNMLA.
O GDBMEZhEFE LDDDIRITE, HRFERERLERBPHERAEN, XHLBEE
MR . FESEclipsebbEent, X5 3R A EREEE K.
0 FEREERT, BidRA TALAHNSSH (HEBRER) EEaEiTiRlt. nREE
22X, REEAERFERAGUIL, BEAXLL, GUINFEERFRELSETSE.
O iR (B U RRE R S PR (BN, PSSP EF/RESET), HFEE
X EANEFRMIERE D . 5DDDARLL, Eclipsed KITERFHEF, B AEclipse fL¥FTE
El—AE O R EREAET, BEXSHRERANZE RS, FHi, 5GUILHE
AELEML, GDBHERH TSR BEEMLA.
0 MR EERANEFEGUL HAFRMEETGUINIERE (WDDD), NIMKE ZEH
AREFE AR, HPEMEFRGUIES (8. RirRGHRAEs)), asTihn
—MEFRIGUIE M, # AN THIFANEF R, AHARRS FEiTHTwEREEM
SMEBETRARBATAY. XA s {FEREFHRTAMHARS.
FHELFGUIH ERI B B AR ERIE, X T GDBETH I KERMG AN RIERY, BAFERNE
GDBEFE—LEMARN®RE, NMTFRETIANEEERSERAFAEZ. AETEHRL,
GDBRIAZ Mo S WA RBENAES TN, KEHANTFTHAXMEE TR MR TENGSE. [
¥, FHCOHPHCa-NASETUNMBUN MRS EFTENRBEX LS. AFELS
ENTERBHIHER K H E— 4 (EEHEPATnextin & — XK —{THLE LB RAMRBN, XF7
FEHIEEER); WL Hdefinefnd, B AFHFENEEME . E2EMEIFWKFEMN N
FIXLETAE,

7. 54 SHWIBSNEHMNE

FATAAGDBMGUIF ZIEH EE M TH, # BAPH R4 HGDB. DDDFIEclipse#AH %
. BATKIGEAE AGDBIF IR THE AR M=, FAGDBRAXLTAFILER A,
RGN BAAEIX Lk R T R 2IGUL.

142 fPFH*

MIEA6.1L13E, GDBEZ LA HTUI (Terminal User Interface, ZXumfH /7 ALi) AOBEIR AL
TETXARTHEMERH R H Z BT FiE. Z8IX—ER T, GDBR &unFHEt 4 AT
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DDDHIFE AT OFEFHENEANFE L 7 UERBTEXAE QDM FE QP RERFHITH
HEEE, RANERUTEHENTFEOFREGDBHS. M LMER S —MEFCGDB, %2
R TR TR

1. &b FTUIHER KYGDB

AT LATUMERIZITGDB, W LIZERAGDBI 7EG 41T Lig e -tuid i, =& &b FIETUIEE
RIEGDBF FACHX+AA SR, MRLTLTTUMR, F—Had RS EREFTUI
B

FETUIERF, GDBE O#A AW FEHA——DHTHAGDBHS, MB—NATEE
B . BE Stinsert_sortLATUIME R B EIGDB, REHAT/LMERTS, GDBREHEMTEER
PATFIT:

11
12 void get_args(int ac, char *xav)
13 { int i;
14
15 num_inputs = ac - 1;

x 16 for (i = 0; i < num_inputs; i++)

> 17 x[i] = atoi(av[i+1]);

18 }
19
20 void scoot _over(int jj)
21 { int k;
22
23 for (k = num_y-1; k > jj; k++)

File: inms.c Procedure: get_args Line: 17 pc: 0x80484b8

(gdb) break 16

Breakpoint 1 at 0x804849f: file ins.c, line 16.
(gdb) Tun 12 5 6

Starting program: /debug/insert_sort 12 5 6

Breakpoint 1, get args (ac=4, av=0xbffffo94) at ins.c:16
(gdb) next
(gdb)

R EFEFAGDBEEHEFHATUNRER, WA FFHHFE OB ERREE RN HE,
kb, ZFEOBRINTHAE.
0 R H—%breakdn 4, MR 164T A1 B W A
Q $ATruniz S EITRF, FAREZEFARGSITSH. SH6. Elt2 )G, RABER
E BIW B AL ERIT URETBABrunfi L MhGDBA 4 ). GDBLIREEH /i s 4 Tins.c
FIZE164T, 3F B AN %IRRT ALAS RS 5 B 7E A 77 b Hhoxsedsaofrf,




15 2R EHRMz 11

O Kinextin4d, FHEIT—MREAT, MEIAT

EAMTFEORMET A, BENEIER. 4, SDDDHMEclipsetiE, TUIRR
58 LRI HAT R ARRDAT BIVRACRS . XA AT ASE 7 B E LR TR M E. SalEHE
SRS IR RBT AR LR HAT R ARAEAT, XS 5 325 T DDD RIS I FF 5 R4k (A 5 L B
Fro

WA LT ARSI T R B RGN HME S . mREF L TTURERS, sl
T A LSRN S A RTMIGDB M &, WMTESEES TR S 4. ETUBER P, Sk8BAT
BB TFHED, a7 LME A Crl+PHICHHNA &8k i W LU AT IGDB# 4. A, ZETUIB
o, 7] LA A GDBR#Y list iy 4 B SRR & O P B/n B X 5. 7E8R4E 2 MRS ER T,
ZIRESIEEEH.

B AGDBRTUIE A E M ARES R, 7 UEASEBGUIAFIRIER TRBITFZ
GUIEFETh . ATTEEEENA, E—BI50 FTUIR SR aeE A P T B E I 7 B E,
X R EF RN R T R

2. CGDB

B —A A HAIGDBAE ZCGDB, %A LLMhttp://cgdb.sourceforge.net/3k 18 . CGDBHR
T —FETXANAESCUITEZ BT H TR, EGUIZEL., CGDBREGDBRIMWKER -
BARCGDBEB FETAmNTUIRM S, BHEGRTEFFHERS S, 7 H AT LR RS
FHEH, FEEETHFOTPRENA. CGDBALE&E%P&I FHIBE ST IAFAR, H:GDB/TUI?%

THZCGDBRJLNEA S 5L45E.

0 ¥ FESCEMUMNGASHF O RIENERBE D, HTi#EE.

O BeARfEEMISE Db, ATLR B LR vi-likefE GRFAT, kRRH L, FRRER)

ERAEE DT BRI,

0 ERATH T —ATHE LR

0 4 TRl R B SR ST ERER A, RER T,

0 WRfTHTSHIBERHKER.

1.5 FEIFHFRE

AR R AR R S 3R 2R,
1.5.1 BERRIREKE

BIEN 4, EGDBHEMAruni4ETEF, EDDDH 2R HRuni&dll. 7E/5EAH 1L
MR, ATLLE BIEclipselZ AT F I T Rt RSB .

7] DL HERR AT E A 5 =, IA@#QEEB’J{E MR TR F R TENL
BEWZER. Tﬁm“fﬂ%ﬂ%ﬁfﬁ S PATR— L .

® BT .5
FEWamATREN, AR T AR e AT FEFMHAT. £GDBH R Hidbreakiy4
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RIEATS 58, 7EDDDH RIEMRARSITHL R B4 5 515 3%Set BreakpointR5E M, 7E
Eclipse & AERRBAT AL M TUIA S B A X SE L

o # 48X .

AT EIE, GDBfnextfir & iLGDBHAT T —17, REEEF. stepr & HITEA SR,
REEREOAR R stepfr @ SHAREL, Tnext S BR AT B0EE 1B F IR A R 4t
DDDH X} ¥ ¥ NextFiStepSic 8. I0, T Eclipse 2B 1 Step OverMStep Into&l 4558 X — &2

o & H Bk

FEGDBH, continuefy & BAERBREHIT k4L, ERIBRNT A 4 1E. DDDFHF—N
TR A IR, Eclipse 7 — 1 "ResumeBl¥r, #EETERMRIX —TIRE.

® &Y BT & '

7EGDBH, tbreak#nr4 Sbreakfifl, HAX —m4RENE SHHE B R 2 EKBIERE
FEATRE b 1k, ZEDDD IR T A B B 7 Rh : ISR O E R BN A AR MRS A
LFTE, SRG1EFESet Temporary Breakpoint. 7EEclipsed, RHBREALEOPERER AK
RIZT, MEAIFEFRun to Line. |

GDBH I H G| BFF KR I — IR HERT S B4 untilFIfinish. DDDHIMA S T EP AN
ffUntilM Finish3%, Eclipse 7 Step Return. X 48Py %70 2518

AT A BRI (LIGDBASD: BE—MiAE, BIifGDBKnextfir4—X
BEN— TS, Bl L stepii 4% X —BIHE, UEFAREREN AL HEFRESNTH.
ffFEX e, LA continuedr b AR GEEEPATIE, HBEEI T — B A1k,
I FwEEE.

152 HWELTE

O ARERSEETEFNRITRE, TURIT-EaSkErEFRENE. XEEEFURRF
HER. 2RTE. FAKNTEMCIES Mstruct. CHETHRATES., MEFAENEE
F-AMHFEREE, BEERREEMEFEROMCENE RN EELR. DDDEZEFLIAE
SR B, MWTTEIHRIX S PRI BEEEE R A K iEH. '

RAEA R & BRI R MR HETE. Blan, Rk c PR Hinsert ORIFI7TAL

WET MR (FEF, BERERDEELTYREE, EEMARERERT.) LFEX
—iTH, AMUEFZREH BHERINE. EGDBH M Hprintar-%H H HHIE.

(gdb) print j

EDDDH i AT {ER VA E R 8. REDR AR TR VR SO S O T — el -8 30,
F12M EMEE—NEIRE RFRTRE /AN EE RAMERT) PERINE. BI-SERTHEER
HAZ Enew_yMI{E. EclipsefB7~A R W, WE1-65T7~, HFEWT num_yKI1E.

FEHASNG, EGDBHDDDY, AT ZHESE B RER, IR LR EEREEHE.
DDDAE — ML FHThEE, TR REER . WU REAE SR B EH: BiiXFhE
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fE—F A MR RN AT R BT — AN

27 void insert(int new. Y)
28 { int 3;

if (num_y == Q)
y[0) .= new_y;
raturn‘: .

{ // y empty so far, oeasy caso

‘eed\tb‘ihsart b]

t, before the first Y.
lement: that new C

¥{3 { ' '
shift yfj], y(j+11,..‘ rightuerd
- // before lnserting neu_y

void process

“for (num_y = 0 num_y < num_inputs; num_y+d)
// Ansert new. y'in the proper. place .
/.among yIOJ,---.ymum_v 1
dngert (x[num:y])

{gdb)

o8 pecorkspacefinsen_soyDebugfinsert_sod (12/13/07 6:33 PM)
4~ [Elinser_sort [C/C++ Local Application)
{ v & gdiymi (12/13/07 6:37 PM) (Suspended)

< o Thread [0] (Sus pended)

void procesa_data()
{

for (num_y = 0; nun_y < num_inputs; mum_y++) i @ x:im)
// insert new y‘m the prouof place ® y:imp
@ qum_inpuwis : int
} num,y - int 5
© get_args{int, char™*} : vaid
© scoot_over(iny) ; vad

K16 7TEEclipse P BEHFEE
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1.5.3 7£ GDB. DDD #1 Eclipse Fi& B MM = AR X B2 EATHE

EREGESTH ANEZERENHS. BEARAWERCERARS SAHERENE
KA HEHEREF KT . .

flm, EEFRATHR, BREEAZENRENEEEFIRS. £GDBYF, 7JLIHATH
TAEe.

(gdb) watch z

BIBITIRFFRT, B4 AME R4, GDBHISYEHIT. 7ADDDF, EIEE AT A+
BfzE—SPRERERM A, R/FREDDDE M _EJ7 K WatchE#7.

BIFRT R, ATUETAGREANREERMA. fla, BEEEREFPTHRzNE
KF28HIE—AIE, TUETRE —NETRER (2>28) FBEMAREHXHE. £GDB
H, A

(gdb) watch (z > 28)

ZDDDH, NZZEDDDE#EHI & FHITRX—ard. F—EiLB, CEFTHRRER (2>28) W
GRBEAIREE, TEBRIE A ruedfalse, K falseFloRAz, trueFlEBEFZEHERT,
BEHLIRR. 2 RTRRTF2MER, RiERK (2>28) Mo H1, GDBEERFHWAT.

fEclipse P REBMM AR TERN: EHEREEOT AT RITAR, EHEAd a Watch
Expression, ABEXMIEETHEEZMREN.

WA R RN AR —REE N EREERNEEMARR, HA—BEEBHERE
(IHEREDENZRENRBERT), ERFEELREMBWARSHWEUE. AT, main()
R REHTREERRE—MIS, FEARXEMNTERBREFTRITR A SEER.

1.5.4 LETEEAHK

ERFORAME, 5ifARKESTIE B FEER AR (stack frame) BIRAFXIEH
W AESRENRRTENE. XS, UARRZRENCENILR. SREEREAAR,
EHESBIBE AW, IS AN REEFIR L, RE ERINEE R YRT EEPATH RS
BEREOR B, XD, IFERRIL

Hlan, fEinsert() R FH ERBIIEFinsert sortfIHAT . ZRTHMIFR IS SFe M, Rl
A — AL T process_data() R GXERETA M insert()) FHIRFE A BT R REOR A E
ET XM XMIHRESFHinsert () ME— BTN LBE, HERESEINXMENT

HAb S sh R EOR H FARDDE A5 2R URE R, MRRER, HaUEEFEN. filw, RER
FHATHEIM Finsert ()N, (BE2RBTREHEEERARFUIEAM, BIEEprocess_data()
i, fEGDBH W LA F Ay & 25F LART 89T,

(gdb) frame 1




1.6 BRALH 8) 15

LHATGDB M Framefiy 4B, 4T IEFEAT I B B MM 47 5 0, FAMT (BN ek E A
FHHIRRWD %5 A1, XhifWiEdRm S A2, LUkEHE. GDBMupir SRR B HARF R T
=AM (Flan, ABTOEIMIL), downl5| MARR T M. XFEMIRIEIEEER, FEARE UK
—ERar ki M RETENE, UTRA—EXTEREFERNABHEER.

WHRARASEHRPITER (ERGIF, ZERITWinsert sorthl T —1T 1R 2 Zinsert()
FHHFT), EREHEAFERWIRELEL, BT DU E I [ 24 5T s 308 1R AR
ENE. A, XAUREXT A IEEREFERNRR.

GDBHbacktracetr &2 BB E, HLEIFERFENRES.

DDDA )2 U E 8 1T Status— Backtrace STt flt, XFEEMESHH—NERAMKED, K5
] LB HBEEE R —Myl. DDDFH A UpFDowni&dl, HXH M AT L TGDBR]
upFldownfi 4.

fEEclipse, fZ7EDebugEME A PELE T . EE1-7H, HEE EAMDebuglE I,
AAE B A H iT7E R $get _args () MIZE201H, XA REE Mmain(OPREIWORAR. REE
A ARFEREE O F R —m, Fikr hEd A& PR RE~ME—.

< P Theead [0] (Suspended)
= 2 get_args( iwork

" ] maind Averkspaceinsan sonding. 63 OvOSBIA5A2
W gdb (/13/07 7:39 PM)
cefinst

for (1 = 0; i < nun_inputs; i)
printf("%d\n",y{i]):

@ y:int

18 it main(int arec, char ** arge)
< Logetlargs(argeiacgy);. - S . .
j process_data(); =
print_results{);

® oum_inputs : int

° get_args{int, char™} : vad
©  scoot_over(int) : void

B1-7 FEEclipseffI ke #5h

1.6 EXHE BN
YEGDB, A LU ithelpdr4i bl 3chy. F4n,

(gdb) help breakpoints
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¥ BRETH A . M S IGDBA 4 helpiR it T — ANl Al R{E A he LpfI S B 45 & 2K 51
BN
7EDDDHEclipsed, wliHd B diHelpIK B KE(E B .

1.7 SEREIE

WA RATHR A — A R OERASE. TURIIFHEING, RERFEE fins.cf, BE
AT 2%, ZHHEEFFERERNT, ERLABLERER, FATHABREE K8
wmr. ‘

/7.

// insertion sort, several errors

//

// usage: insert_sort numli num2 num3 ..., where the numi are the numbers to
// be sorted

int x[10], // input array
y[10], // workspace array
num_inputs, // length of input array
num_y = 0; // current number of elements in y

void get args(int ac, char *xav)
{ int i;

num_inputs = ac - 1;
for (i = 0; i < num_inputs; i++)
x[1] = atoi(av[i+1]);

}

void scoot over(int jj)
{ int k;

for (k = num_y-1; k > jj; k++)
ylk] = y[k-1];
}

void insert(int new y)
{ int j;

if (num_y = 0) { // y empty so far, easy case
y[o] = new_y;
return;

}

// need to insert just before the first y

// element that new y is less than
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for (j = 0; J < numy; j+) {
if (new y < y[i]) {
// shift y[j1, y[j+11,... rightward
// before inserting new_y
scoot_over(j);
y[3] = new_y;
return;

}

void process_data()

{
for (num_y = 0; num_y < num_inputs; num_y++)
// insert new y in the proper place
// among y[0],...,y[num y-1]
insert(x[num_y]);

}

void print_results()
{ int i;

for (i = 0; i < num_inputs; i++)
printf("%d\n",y[i]);
}

int main(int argc, char # argv)
{ get args(argc,argv);
process data();
print_results();

}

THAXEEFH— ML, HcallBARFREEH, S RENAEEXEHAT
T 48 3E 7R o

call main():
set y array to empty
call get args():
get num_inputs numbers x[i] from command line
call process_‘data():
for i = 1 to num_inputs
call insert(x[i]):
new y = x[i]
find first y[j] for which new y < y[j]
call scoot over(j):
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shift y[j], y[j+1], ... to right,
to make room for new y
set y[j] = new y

A EH BT,

$ gcc -g -Wall -o - insert sort ins.c

R, TEGCCH T LU - gl AL 304G 45 5 & (BN B T2 PR A2 BARIDAT 1 P 7 bt
53R REELERMTTIITH GXB Rinsert sort) F. XE—NEFVENIR, XFEAEE
EEASTETR P BERE RN ELRT S, i, MREEX—F (EEEHNHERT
BGCC, MBFHEAEIATEME), RARMEREIRE “EEITREIL” B “H i,

LRI TET SRS, BIELIIHABHME R TEFEERNER, &hsRir—_
REFHMUNTIE.

$ insert_sort 12 §
(execution halted by user hitting ctrl-C)

ZREFEALIE, WEERBEAAE. CERENT —NEBRER, DIAE FCul+CHE
BRZIXANMER . ZLEER: SEAMHAHTHT W&,

ETFE/LTE, %ﬂaﬂ]2:‘5’::-}%GDB&#—AﬁwﬁAﬁ:{%ﬁﬁtﬁ/\ﬁ%&mB’Jﬁr% REHE T
FIDDD#NEclipse#4T X FifR .

1.71 GDB A%

H T REE-AEFEIR, EGDBFHITENMERF, HAEKCHHCHSEEREFZANLE
BIT—&). REFRREXMNEHAMLL. ﬁﬁﬁ%‘?ﬁﬁ_ﬂﬂﬁiiﬁﬁﬁﬁ}?fﬁ’]uﬁo
B, Xinsert sort53IGDBIHALS.

$ gdb insert sort -tui

XN FRER TR,

63 { get_args(argc,argv);

64 process_data();

65 print results(};

66 }

67

68

69
File: ins.c Procedure: ?? Line: 22 pc: ?2?
(gdb)

B EHRTEDERT HoEAN, m&TENTE D PEEEAmAG S NGDBIRRSA, iE
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F—4GDBRUHE, AT MR, BIGMTIXEHEE,

IR GDBR A ERKTUNEN, I 4RSS BMGDBIRRA, Fomlm
RIEFEABFED. TLUHGDBR G4 Cl+ X+AH & @ ATUE R, . X474 F k3T FFat e
HTUBER . WMEREE, 7T Zar 4 IEe S FTURER, M0 E 7 @b sEGDBRIBALE B,
HEER R L RANEEELZGDBH 4.

DAE MNGDBH $UT runty & LU XFEFF M@ MTSECRIZITIZER, ABEKCtl+CHERER
e FREALWT R,

46

47 veid process data()

48 {

49 for (num_y = 0; num_y < num inputs; num y++)
50 // insert new y in the proper place

51 // among y[0],...,y[num y-1]

52 insert(x[num y1);

53 }

54

55 void print results()

56 { int i;

57

58 for (i = 0; 1 < num_inputs; i++)

59 printf("%d\n",y[i]);

60 } .

File: ins.c Procedure: process data Line: 52 pc: 0x8048483

v

(gdb) run 12 5
Starting program: /debug/insert sort 12 5

Program received signal SIGINT, Interrupt.
0x08048483 in process data () at ins.c:52
(gdb)

ZRRRR, BRI, insert sorfEEi$process_data()H, BIUEHATIR S thins.cI8E52T .

TN T CulrCAL &R, FEMMEF NERCER L. BRI HLHFEREF LT RE
SHRWRLRRRE, T RAEH KR FCrhCHL &8 AT continuefd, MEBBGUCRLENM
AAF IR

WMAE, H52UTEMNHAT RN —E 0. XAMEH T I LIRIEHR? X MERUTF
AR B TR, HEFARNER, MZBIE—T, AEESR, MBREARAMASEH
ERE R Ewm yi LA, SBUEHEREL L, A SRFET T —BFEE, nun_yfI{E
KA. Bm? (R, FLEOERAS, EREFEMIA—T.) THHRIIEE— TGDBHH
MInum_y ) 2 RT{E.
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(gdb) print num_y
$1 =1

XTGDBHIX—E W AR H R Fnum_yKIEN L. $1FRERWE X REKRGDBH H K8 —4
B. ($1. $2. BERFVELEHFARASFERMED L. FEANETPHRSER, SERNELR
EEAH. FLBRNMPPNEZBEANE -DEARL, BI%E491T. mEXMEA R LRI,
IB4 BIIX A 4 1R R % IE 7 5 Ok ,

Mo, WBAFHE—T Znun_y H 1 KAEMFE . BHGDBEMEAKE ~ERHE, &
BAVT A insert O HEL, UEEERMA, SRKEEFTXNEXMIER TH4 HE.

(gdb) break 30

Breakpoint 1 at 0x80483fc: file ins.c, line 30.
(gdb) condition 1 num_y==1

FE— N ATEFEITA (EfEinsert VIR RE IS, B4, "TLAEE A4 break
insertiB XM AR, BlfEinsert()RIA—ITAbF BT GXERZFEINT). F—HMEREF —MEA:
WMRBR TEFRE, FERHinsert() A EEins.cHRIFHIITETFIR, AW R RE G
B, MARRTSIEE, NESMAER.

break T & — RS HER/HFARFHTIRETHHSEE. RN, XENE_-/ as
condition 1 num_y==1F3 %W AR AA AR A RESHEL& M num_y==1K, GDBA <
EREFRHIT.

TR, 5BZITES (BEHE) Kbreakin &AM, conditionEZH mS. SE&AIUA®GS
info break REWEBERMWMANERS. (ZwdRETHMAARFE, b2l Harh bE
BT A RS

Hibreak ifm]PLfbreakflconditionfi & A& M—MPE, WTHR.

(gdb) break 30 if num_y==1

B Hruntr S HRIBITETY . WREEAZH@SITESE, BALBREBEGHITSE.
XERRXMEN, TR R Arun. BTREFCEEEIT, FHMHGDBHHETHFEEHRMN
KT, HEE R

BRI 0 T AR
24 ylk] = y[k-1];
25 }
26
27 void insert(int new y)
28 { int j;
29
+> 30 if (numy = 0) { // y empty so far, easy case
31 y[0] = new y;

32 return;
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33 }
34 // need to insert just before the first y
35 // element that new y is less than
36 for (j = 0; j < numy; j++) {
37 if (newy < y[3D) |
38 /7 shift y[j], y[j+1],... rightward
File: ins.c Procedure: insert Line: 30 pc: 0x80483fc

(gdb) condition 1 num_y==1

(gdb) run

The program being debugged has been started already.
Start it from the beginning? (y or n)

Starting program: /debug/insert sort 12 5

Breakpoint 1, insert (new y=5) at ins.c:30
(gdb)

BATERNAARL: FEhnum y A1, FTUNBEEE314T, EEPITEIT. HERNFE
BEHIAX— R, BEEHATnextar &R LEHIT F—1T.

2 yIkl = ylk-1];
25 }
26
27 void insert(int new y)
28 { int j;
29
* 30 if (numy = 0) { // y empty so far, easy case
31 y[0] = new y;
32 return;
33 }
34 // need to insert just before the first y
35 // element that new y is less than
> 36 for (j = 0; j < numy; j++) {
37 if (newy < y[i]) {
38 /7 shift y[j], y[j+1],... rightward
File: ins.c Procedure: insert Line: 36 pcy 0x8048406
(gdb) run

The program being debugged has been started already.
Start it from the beginning? (y or n)
Starting program: /debug/insert sort 12 5

Breakpoint 1, insert (new y=5) at ins.c:30
(gdb) next

(gdb)
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FREGTFE OO ARERTEI6T, FERAIATROOTR, RAITHEB T #3147
TAELRAN VRS BRIT, KX TRBRBOEE. STRER TRIFHIL, Bk
BT L iknext & & KRBT BB I MHE.

-

39 // before inserting new y
40 scoot_over(j);
41 y[3l = newy; -
42 return;
43 }
44 }
> 45 }
46 v
47 void process_data()
48 {
49 for (num_y = 0; num_y < num_inputs; num_y++)
50 // insert new y in the proper place
51 /" among Y[o]:'-'JY[num_y'l]
52 insert(x[num y]);
53 }
File: ins.c Procedure: insert Line: 45 pc: 0x804844d

The program being debugged has been started already.
Start it from the beginning? (y or n)
Starting program: /debug/insert sort 12 5

Breakpoint 1, insert (new y=5) at ins.c:30
(gdb) next '

(gdb) next

(gdb)

E— T EEMFE D P SRR T b——F M E RN I7ATREN T 54597 L XFE L LE
ARE—I, EMEA—KIEREEEHIT. AEELE, ﬁﬁﬁﬁmﬁg,mﬁth#T%
TREPEREMLEMER,

GRS 36AT AAR AR PAT IR ME— R R RIE 25008, 3647 M4 j<num_y 1l
AESL. SRMRGNE (CEDRUCHRENED num_y R 1, EAEZE A RN T &M nun_y==1/5,
RIMAERL T ZBRE . FFE, BREMHAE—&S. RERE—T. '

(gdb) print num_y
$2 =0

IR, BRI Ninsert() AR Enun_y==1X—4%F, BEERMNIFITiZoun_yBE L
o HFANXAREE, 2B IMEN Lliknum_yZEEO0M . (8 R A EENE ?
EWsEImEIN, FARNAS S FIRERESRERET A, BRERETEFEET LT[

I
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SRR R . TEARSIT, IERR T RFHIRIMEERI0TREIAT L MAEL . o Ll — 548
NETEE, BAREREIVTRIEDB TG T, BITREISTRIER. 52, EATEHE30
17, BAFERICOAT, num_yFRIERE T HMEZRL.

FERATRE N T (XEERRERREE D 25, BINRABRIXANRERFTFCEF
RERPH—MREER (BERHEFRALXMHREEER): E530THITA=, MAR==,
H— AR EINRA L T — IR E R

B TB? FAXNRE, el T RRER. 30T R ET —Fk ARREARE
W, FF H497T Knum_y++H8 5 iknum_y R EHUN0GEIEE]1, TEE30/T KRR B HUR 2R B HE
NEEANO.

EHMNER TENMERERMEFHER, EFRE HFERFROETEST.

$ insert_sort 12 5

S
0

BERENAFRELRBER T, BRMALEFEEERNRS.

METTE IR F IRV AT LR H: BB Ay —RTH . EHES4THE ISR
BRAER2EEye]F, REESE ZRERFUETRE 1283 T — MM E, ABRASEHE
A, 2R, FHELRSHH®RT 12, ‘

BBHESE -MEF (5) L, RENZERESARESERENR. RARMNAEHEET
BAGDBLEF, MRBERINEESE —MEFHIREEBHGDB, FFUBRATUREE M=
FELHREDRE Y. B REFXKETEF, 3BT FGAESE - MaANEL.

24 ylk] = y[k-1];

25 }

26

27 void insert(int new y)

28 { int j;

29
*> 30 if (num y == 0) { // y empty so far, easy case

31 y[0] = new_y;

32 return;

33 } .

34 // need to insert just before the first y

35 // element that new y is less than

36 for (3 =0; 7 <numy; j+) {

37 if (newy < y[3]) |

38 /7 shift y[j], y[j+1],... rightward-
File: ins.c Procedure: insert Line: 30 pc: 0x80483fc

The program being debugged has been started already.
Start it from the beginning? (y or n)
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“/debug/insert_sort' has changed; re-reading symbols.
Starting program: /debug/insert sort $2 5

Breakpoint 1, insert (new y=5) at ins.c:30 -
(gdb)

ERI T IXATAHRS.
" /debug/insert_sort' has changed; ré-reading symbols.

XRRGDBRIARNEF FiX T 1/, FHBITIEF BT BshEF R T B =0 RAFH1F

5%
BOVEEFRFRFZ AR LB HGDB. XMz A RE TR AN G E, FLNRR.
®—, FEEEFHRUASTEE, REGAranEREITRFNT. Hk, GDBEHETHREE
ke, HEATERRBAT. BRAXEREF WA, BRZBEATSELZ MR, FiX
BATALE, XEERRDLTBARE, EEENREIED TXHMRERERN SO, aTLUELF
R B T ERRR L.

FIfE, HEASEHNAERHBEER CARES, XHEFHSHOMARENE. HER
MARBR/RBE—NEOF, GDB (HDDD) HES —NMEHF, BE=AFRAREFNT.

MAEUBMNEFRERASRANE . SLET—F, BFRMZskidE3147, BEE5HYER
REMRZ, RREHFEREXEIT. BIAEIHITnextar &H IR EX — M.

31 y[0] = new_y;
32 return;
33 }
34 // need to insert just before the first y
35 // element that new y is less than
36 for (j = 0; J < numy; j++) {
> 37 if (newy < y[{]) {
38 // shift y[j1, y[j+1l,... rightward
39 // before inserting new_y
40 scoot_over(j);
41 y[j] = new_y;
42 return;
43 }
44 }
45 }
File: ins.c Procedure: insert Line: 37 pc: 0x8048423

" /debug/insert_sort’ has changed; re-reading symbols.
Starting program: /debug/insert sort 12 §

Breakpoint 1, insert (new_y=5) at ins.c:30
(gdb) next



1.7 #FiRREE 25

(gdb) next
(gdb)

BB B T HIT4T .
XEE, BATANEITATHLF T AR YRS, Bl Anew yRAS, HHBE—REREHy[0]
NA12. GCDBRIMHIA T I — MRk, THREE—MR%.

(gdb) print y[o]
$3 = 12

EAMREWERTHIA AEPITrextin &, BIGIRTY BI5E401T . AT K $scoot_over()
BLRBIT-MAEMNELR, ASEBHTE. RNIZEECERESHRXAE. XNEK—E
BgEFE. R AR IITnextdr 4, [FBGDBIEE4TAMEIL; B¥scoot_over () ST, 12
AGDBARLAEZHHKTIFL. R, WREPITHIRstepir®, GDBRSAEE23TEIL, XHE
£ foifFfE scoot_over() P HR.

KHALI3HMAER B FARR T, BIEHEI0ITEREnext@® S, A Zstepfnd. 3
GDB7EB41/TF IR, ATUE— T REERE EAERE TIE. mEMHIATE—/RE, mAY%
RBE R EENEE LAHEFSREE ALK R E scoot_over (VN AIIEEIE. IEREH BRI
ZRBIERL TR, WTUBRAERASPIETERER, T Hstepi NE, UERERHHTF
MirlE, FEMEFEH T R,

Ht, HEZIFEAITHS, B Anext, F4:

31 y[0] = new_ y;
32 return;
33 }
34 // need to insert just before the first y
35 // element that new y is less than
36 for (j = 0; 3 < num_y; j++) {
37 if (newy < y[3]) {
38 /7 shift y[j], y[j+1],... rightward
39 // before inserting new y
40 scoot_over(j);
> 41 y[31 = new_y;
42 return;
43 }
44 }
45 } .
File: ins.c Procedure: insert line: 41 pc: 0x8048440
(gdb) next
(gdb) next

(gdb)
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scoot_over( VBB EHHEE12? iLERIE—T.

(gdb) print y
$4 = {12) 0,0, 0,0 0,000, O} ’

BREE. HBERF L HEscoot_over()F o BAITM Brinsert() FFLRIWT A, FE
scoot_over() P HE— MR, FEFERH—ANAIEFE4THE KSR Z LR & .

(gdb) clear 30

Deleted breakpoint 1

(gdb) break 23

Breakpoint 2 at 0x80483c3: file ins.c, line 23.
(gdb) condition 2 num_y==1

WEFRBITIEF.
15 num_inputs = ac - 1;
16 for (i = 0; 1 < num_inputs; i++)
17 x[i] = atoi(av[i+1]);
18 }
19
20 void scoot over(int jj)
21 -{ int k;
22
*> 23 for (k = num y-1; k > jj; k++)
24 ylk] = y[k-1];
25 }
26
27 void insert(int new y)
28 { int j;
29
File: ins.c Procedure: scoot_over Line: 23 pc: 0x80483c3

(gdb) condition 2 num_y==1

(gdb) run

The program being debugged has been started already.
Start it from the beginning? (y or n)

Starting program: /debug/insert sort 12 §

Breakpoint 2, scoot over (jj=0) at ins.c:23
(gdb)

HREESARN: B—THEITSREFARER, RRERBAREEE TEMER. £
BT, BATAARESELRBABAy TR T —MLE, KEREB2THRAN AR
B —YOER. ERIDELEFPATnext i @R EPTRZEFF, PERINZF .
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15 num_inputs = ac - 1;
16 for (i = 0; i < num_inputs; i++)
17 x[i] = atoi(av[i+1]);
18 }
19
20 void scoot over(int jj)
21 { int k;
22

x 23 for (k = num y-1; k > jj; k++)
2 ylk] = ylk-11;

> 25 }
26
27 void insert(int new y)
28 { int j;
29

File: ins.c Procedure: scoot_over Line: 25 pc: 0x80483f1

The program being debugged has been started already.
Start it from the beginning? (y or n)
Starting program: /debug/insert sort 12 5

Breakpoint 2, scoot_over (jj=0) at ins.c:23
(gdb) next '
(gdb) next

(gdb)

REBEBANTERIR TR AT T28251T, EEMBRERIE24T—FHBFHIT
ER, BITRESPITHER R LT IIT. BEREBTE-IEFHEIR.

IE I ETE AR PR A SR PIT —IRIERIOER, §E /RN JTHEEE
WRE M. RERAREXMFRYE? B2THENZ M REL>T]. BITANX—ATHERE Tk
RIFIAE Rnun_y-1, AT RAAF5IEEE RRA0. &/E, GDBFHEREANT, jiA0.
BRI FFIAR ko J IR AR EHE. -

FEltt, JMNE ARG E 7RI EMF3], BAFRTIALAR T k=nun_y-1. IATAATE
TR — IRt 2ME— I — s, FRR 12y (018 Bly[1] (BIEE244T I 2 Mlk=134T), BT
BIRBEAIEWE T, NMiZEk=nun_y.

BRERXMER, EFRFEF BRETER (FEGDBZIM.

$ insert_sort 125

Segmentation fault

HEITREFRBEY R A AT AN RE T BR CBARRFEANR). REEE RS
THHERG EY TR, BEXATHERPIEHE. BRERETRERE BRI E &8
ZERAFSIAFE. ZRERR— B LANCIEF R BN A — 1 B ASRSFEH, thin,
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SIEAE R S R A R B I ks, BT -
scanf("%d",x);

iR
scanf("%d",&x);

—fifi%, GDBEDDDRAHAR T AN ENERERITRANREEENTEEHE,
HRERERKERT, AR TERETHI. )L, IEHER: CEHERFHALHIT
iR,

ATHRAX—E, TEEGDBHIETinsert sort, FEBEBMER. Bk, MEREA. EWET
BN, EHIIX—N, FELHBANTS. RURELIEETTS, AREEREREBR
x5 WLLEFTUIE D (HETELE), BERFAESHIEHIT, & HAGDBHinfo breakdy
Ak, RIEHClearti S MIBRET A

(gdb) clear 30

PAEFK{EGDBHIETIEF

19
20 void scoot_over(int jj)
21 { int k;
22
23 for (k = num_y; k > jj; k++)
> 24 yik] = yik-1];
25 }
26
27 void insert(int new y)
28 { int j;
29
30 if (num_y == 0) { // y empty so far, easy case
31 y[0] = new_y;
File: ins.c Procedure: scoot_over Line: 24 pc: 0x8048538

Start it from the beginning? (y or n)

*/debug/insert_sort' has changed; re-reading symbols.
Starting program: /debug/insert_sort 12 5

Program received signal SIGSEGV, Segmentation fault.
0x08048538 in scoot over (jj=0) at ins.c:24

(gdb)

ANdiFrEL, GDBEF T HANBUE R R EMTYIME, BIFEH24T, HESHAKBALS
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AR, BARKKAKRT, BETyFPHHEANM, Eak-12508. ERARMNFTERNE —HEL
T KHIE.

(gdb) print k
$4 = 584

ATLEY, REHEy ReeE 10N oE, Bk ESER LaaEd TiX—EH. ZATNED
AERER IR A o ' .

' B, HEBRERRENXINEEFENEREHT.

(gdb) print num_y

$5 =1

B L RS —IRAT B ¥ scoot_over () M SRR LT Bt R, ]T 2, HARA
- JURIA M scoot_over() B 582347 TARRRIFTIELUR IR AT R T o IXATAUB R — B &K
HiR. BT FRME—(RIEER

K++

(EARTER ST FHAARAN D), B EEE NEXE, SAA— M PEREERT
i, AT IRE RO B k- -

BRERXITHEIFREHREFEITRT.

$ insert_sort 12 5

5
12

HAECKA THD ! HREZEFN TERANEBRERTEITERRE? RNZR—T,

$ insert sort 12 5 19 22 6 1
1
5
6
12

M BEEE T RIEN . KRR ER T, 515t 03— % R
BFR1, FEFITEE IS, XIKKH&Fnew y == 19, ©
(gdb) b 36

Breakpoint 3 at 0x804840d: file ins.c, line 36.
(gdb) cond 3 new_y==19

O MiXrHRFERGSHHH%E. thin, bFiRbreak, i bFRinfobreak, cond¥ircondition, rF®run, n
FoRnext, s¥Fisstep, cFRcontinue, pFsprint, btFiRbacktrace.
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RIGIEGDBHFETEF (—EEHFAMERKSE, 12 5 19 22 6 1). HBFIW EE, B
B0 E Sy E AW IERHE

31 y[0] = new_y; -
32 return;
33 }
34 // need to insert just before the first y
35 // element that new_ylis less than
*> 36 for (j = 0; j < num_y; j++) {
37 if (newy < y[31) {
38 /7 shift y[jl], y[j+1],... rightward
39 // before inserting new_y
40 ~ scoot_over(j);
41 y[31 = newy;
42 return;
43 }
File: ins.c Procedure: insert Line: 36 pc: 0x8048564

Start it from the beginning? (y or n)
Starting program: /debug/insert_sort 12 5 19 22 6 1

Breakpoint 2, insert (new y=19) at ins.c:36

(gdb) p y
$1 = {5, 12, 0, 0, 0, 0, 0, 0, 0, O}

(gdb)

SRR, —VIER. RAERIIERB RO, RIS K — TR
. R, EHIOBRATS, BRNT12, FUARATRA R HITITH05FE O PR AR
LB JLKBUE, RITRILE DA THSH L

35 // element that new_y is less than
* 36 for (j = 0; j < num_y; j++) {
37 if (newy < y[3]) {
38 /7 shift y[j], y[j+1],... rightward
39 // before inserting new_y
40 scoot_over(j);
4 y(3] = new y;
42 return;
43 }
44 }
> 45 }
46
47 void process data()

File: ins.c Procedure: insert Line: 45 pc: 0x80485c4
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BAVESEAST £, HEBHER, BABRENIIBEMHE! FEEESREERH, BRINHA
BREBLE I EZERBM, BHErew y KTRHRNZB BRI IEAERE—TEWER, H3UTH
EISATHEBRLEE T — N 0iR:

// need to insert just before the first y
// element that new y is less than

T RBIXFES, ESR44T E I A

// one more case: new_y > all existing y elements
ylnum_y] = new_y;

G B HIREITIEF:

$ insert sort 12 519 22 6 1
1
5
6
12
19
22

XREFBRE, BETRONRESE R T RS R.
1.7.2 [I#H=157E DDD aytER

AHNE LEMGDBLEEADDDH BT A M. YR AFEEETE SR, REXREFESEGDB
NGl
DDDH) A5 5GDBALL. FAGCCHFRILHT, Mfl-gt M, REEA

$ ddd insert sort

MM ADDD. EGDBH, Hifruntir & JTIAFEFHIHAT, WMREGSTSHIE, BEGHT
%4, 7EDDDH1, BifiProgram—Run, RE¥E BB 1-SFI MRS,

XA TRun® O, BHTEEFERAEHGSITSHNTIR. XRUNMCEESHE, W
B, LA A E P AR g R, BT DX B AT ISR A5 B Run
ET/ei
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HEGDBREASWE T, BMERREBTEST T —SIIER, RAEHCTHCASREEREY, UE
WR— 80 BT RIEIR . ZEDDDH , HATE S E Ar 4 TR A B Interrupt TR K EFEFEF . DDD
FRIE I B 1957 . B A DDDEGDBRT W HI{ER , B EUX A AR B i E GDBH # #1E A Crl+-C
e, MEHIE T DEEIX— S,
FHEMGDBAETHM T — R ELE Enum_y. WHEITEL. sﬂﬁEPFﬁr, #EDDDH, EIEREE
AF num_y S LR B3 R RN ZTE.

62 int matn{int arge, char ** argw)
3 | got_args{argc,argv);

64 process_data{);

85 print_resulta(}

Copyright © 1999-2001 Universitft Pascau, ‘Gormany.
Copyright ® 2001 Universitkt dos Saarlandes, Germany.
Copyright @ 2001-2004 Pree Software Foundation, Inc.
Using host libthread_db library */1ib/libthread_db.so.1.
gdb} ’ .

K1-8 DDDRJRuntiy %

19
20 void geoot _over(int 13)
21 { int ki

23 for itk = num_y-1: X > 33; kf+)

24 ylx] = ylie-1);

25 )

26

27 void insore(int new_y}

28 { 4 ;

29

30 if {(numy =0) | //y ompty so far, oasy case
31 yi0] = new_y;

32 Teturn;

33 )

34 // noed to insert just before tho first y

35 // elemont thar new_y is lesc than
® 36 tor (3 = 0; j(nu:_y jw) {

37 1f (now_y < y{3]
38 // antfr y[j] y()ol] . rightward
39 77 betors Lhserting new ¥
10 scoot_ovar(3):
41 y[3) = new_y;
42 Torurn;
43 H
44
45
“c

Progran received signal SIGINT, Intarrupt.
insert (new_y=2} at ins.c:36

0:/homa /p/code/ins, c136: 721 bog: 08048451
{gdb)

M1 RN
BT LR A RO B, EGDBAEPINE— LT, b . %



1.7 i RRRE 33

DDDH, REH RARREBEEE O Py REESef LRIAT, 73047 LRERy 119y
¥R, BFRSMEL-10T7R. X—TRiESHR—MERT, BExyHRARE.

FEGDBEEFH T — M MERERIITRE M A. BARINELMEE T WAZADDDY
WEM A, BRMBGALIFXFEREEN A ESG, ZEAHR? 7T LGB AR AT
RfE 1EARIE, REIEFEProperties KT MIXFE. XNSHBHE—NMED, WEI-11FR. REE
A& num_y==1.

int 33

[T SY (nus_y =0y

. 31 .
32
33 ) L . :
‘34 -. // nead to insert- just befora:thafirst y
35 // elemant that now_y:is less than
36 for (j = 0; _1<nu=_y,3++) {
37 1f {new ¥y < y{3]) | . 2
I 7 shife y[41, y(3#1], .\ rightiard
39 // before inserting mew_ y-
40 ", scoot_over(3);

B a1 %3] = new_y;
42 #{<2,4, 0. 0, 0, 0,70, 0, 0, 0]
43 }
3 - -

- o; “nusm_y < nus_inputs; nun_yu)
50 // insort mew .y.In the proper place

5L ' // s=mong y[0],,.. ,y[nu:__y 1}

52 insnn(![nun_y” B

A1-10 HMEHA

20 vold seoot_over{int 431
21 [ int k3
22

23 for (k = num_y-1; k > 3j; kt+)
24 ylk] = ylk-1}; .

25 }

26

27 vold insert(int now_y)

28 [ int 3;

2%

(1) if (num_y = 0} { //y empty so far, oasy caso

31 yi0] = now_y;
32 roturn;
ECI
B 34 // need to insert just bofore the first y

35" // olement that new_y i5 loss than
36 for {3 = 05 § < num_y: 3n
37 1f {nou_y < y[31}
38 /7 shifte y[3], y[jvll
a3 7/ before insorting no s
40 scoot_over(1};
41 y{3] = now_y;
42 return;
43 )
44 1
45 )
45
47 void procoss_dataf()

- 48 |
43 for (nus_y = 0; nus_y < aum_}
50

51

Copyright & 2001-2004 Froe Softwars Foundation, Inc.
Using host nb:hnnd db library “/1ib/libthroad db.so.1".
{gdb) break ins

Broakpcint 1 at 018048434 £4lo ins.c, line 30,

{gdb

Ei1-11 ZEWra Bl — &4




34 H1E H &R

HE, ATEHSTEY, EadTAPE&Runizd. B TFGDBMruntr&RESH,
XA AR R R — A S H0ETET .

FEDDD, 5 GDBHInfsar& 3T B K2 fir-& TR ¥INextfSteptz 4. XF N FGDBH Micr
A )& Conti% 4l .

AT HIMR 2% ADDDAHE IR T . EUEHNEEFBIERDDDI—EmgaEm, thindk
FHANATRMACERE2REIEEN (RN IR IZhRE.

1.7.3 Eclipse FHILIE

WAL EATE — T LHAMGDB&EIEEEclipse T BAH A1B. S7EDDDHIRHM—#, AF
EESHALAR RIEBEBESSEAETCGDBMAA L.

TR, EclipsetH SR, BRACRETREZHIEMESHH R, HEWREE B
BREPZBRFH, TRt RGBT ERBSTRARIRZI, BEARFTERMBRTE.

XERMNBERELHETC/CHITH. ©

HE—RBITERRE TN, FEBIT AR E SO X8R+ AT AT SR B FR (L
REBTHABE). EG4TS8 (WMBEHRE . HiksheIZEFE (NREHIE) . BTk
BEHARES, S8, B U ARERRSB 2 INEITIEF, Mdebught B CHFRERRNIE
T, —BERXMFEERANREM, WTFHx. '

(1) #&#Run — Open Run Dialog.

(2) £ #iC/C++ Local ApplicationsFF 1L FENew

(3) EHEMainiE £, FHEBEITEE M. TH KATHITHE (Eclipseh fE & ft—1t
1), WRFEALYO, %+ Connect process input and ouput to a terminalfiE.

@ MREE LTSS R E, #$ArgumentsEiEnvironmenti &£, FEBHFR
B,

(5) %E#FDebuggerit -~ U EFFH KBRS, BRRUBIFERMX—&, H2
RIFEME, A MERRRASE, SFEGDB.

(6) HifiApply (WRFBIXFEMZERD MClosetHlRFERIEITILE LHRIBIE.

(7) 13 3EERun~Open Debug Dialog K 032 AR & U . Eclipse ] S ERRMIEITE R
AR RENER, DEL-12FR MRIRER, BrEEE. BiRkEdApply (EEXT)
FCloset Hl LA 5e A AR B SCH A B -

W ULEE LA BITARRRE S, BEZRATRMNGSITSEUE.

KT BEAREE, BIE T EFE Window—Open Perspective—Debug R # F|Debugif 11 4
. CHEMERNRERN, BFREERR)

BN EFHATEATSRRSIEN, R ZEE I Run—~Open Run Dialog&Run—Open Debug

O BTFEPXTER, MAXTFHEETH, FbXEARFHE % M FH A EEclipse R I B MBI E . 4T, X
Bl DI E i —F 60350 B fs5 8. & File—~New—Project, E#FC (FC+) MAB, WE—PME L, BEHF
Executable — Finish. 51818 — M makefile 3 . MILiEHFProject—Build ProjectZfIZINE (BAN4miF 5 1R,
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Dialog (RIFEHMED, IR HERMAE B . R, MIHLUE REEZFERun—~RunE{Run
—Debug, FAA—FITERT LLAEXIET E— MR E .

Create, manage, and run conflgurations

R fitei e
4 TECK Attach 1o Lacal
[ = {EXC/C++ Local Applicatic
| TR
{ECAC++ Postmartem de
S Jython rm
2 Jython uninest
47 ZPython Run
Lotestpy trv.py
2 Pyihon Lridest

B1-12 Debught BXHEHE

g b, ERERGTH, A-MEFHEREITHRES K, R8T Navigate T K Debugld
B (LEL-13). AEEND, BHEF—NHRREIT, HEERT— LA M Terminate 77
FESRIB 4 FEEBATRBMNER; —NXHRNTEEDebugl B TAES, H—EEHeHE
#1, Debugtl BiEH —MUXEHF, Remove All Terminated Launches.

Fod agun-nunwnnm&nm
hd :Pmm(msmm

31 < pun_inputs; ie+)

3] izt madn(int arge, char ** argv)
fEigstauargciarevyy
process_data{);
print results(};

o get_agsem, char) tvoid
* scoooverf) : void

B1-13 @SR A

B1-1387 TR ZE R IR BB AT LIEEclipself A 1HE R B B 30T,
1B HBIAK—A B ST AR — T AT £ EEL-13%, AU T AREITHAE



36 F1FE F& 4R

HEHRE RS EEEX A
{ get_args(argc,argv);

X—ATHRRHERE, FAHEREMTIARMEIT. B 7EDebugtl B T A B iiResume
Btr (EEHOPREM—MELE, RARERFREBR T ZERL) RFHEHHRIT.

fERPIGDB&1ET, BFHHE—NREAE — N ERMER, Bk, XEXRLEFIIRF
ME%: BHENETRERY. REEXAXANERF. R, RAEEL % E— M Terminate
FERMBEIX—H, FARXBEXFKEGDBAE. KREBEGDBY, LIEEFEMRMFAEF
st CENERRBEFMAME) 2 RENE, FF. Bk, TEEHFTerminatetfE, MRERE
Suspend, #diDebughlE T £ F fMResumeFif A B, (FEEclipse Tk, XAMEHH FHFR
APause, FATHFSEUUTEERBBRESTREEERED

LB diSuspend/5, BN E - 1457 7R . BT AT LUE BI7E 28R (E 2 AT, EclipsefTEHATLL 1T .

for (j = 05 j < numy; j+) {

4= Elinsen_sart Debug (C/C++ Local Appication)
] &g 211507 3:47 PO Suspended)
g @ 4P Tivead (0] (Suspended: Signal "SIGINT received. Desce

yip (
© ¥[3l, yl3+3%... . vighrward
Te insertlng new.y

E1-14 HRHER

AR AT LUEE A AR 5B BIVR AR & O iz 2 & AT 386 SR Hmum_yIE (R
MREHR0), FE,

BREBRITAHAGDBEE. HERTIIIANEFHERE, BEFHAT I BER. BL1-15
BIRT H—ZIMEclipse fE 5 »

RAERSEFERENEDS T Resumet 8, FIFEFIEAEZAT R 8 B AR AW T X 4T0RS
REZESRAS 1L

ylk] = y[k-1];
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R, MEIL-1SFIEF LLIEY, Eclipse? H 7EProblemsit I £ #5 HiX A, MRZ7ZEDebug
W EF R THRER.

1d Ansert(imt pecy)
imt §:

if (maLy 5= 0) { /7y

(Suspended'SIGSEGV' received. Description: Segmentation fault.)

FEXAMEI R A UE B IR R A TE Minsert () I K B #scoot_over() . RFEGDB
AR IEE, REIFERTDEAERERNE, HinkTk=54418H T H,

FEGDBRUIF R E T 5 4FWT A . ZEEclipseF B TE AT I R REREER . E
fEZW R AN S, BAaBER—ATHE S5, JEEHFBreakpoint Properties...—~New—
Common, ABEMNFEFEERM. S IFEWE-1657R.

.:,c»omkpol

Actions

Cémmon

Filteriog

Bi1-16 (R AR A AF BT R
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BIVENAiL, fEGDB&IET, B/KLS7EGDBINE (EREMMAEFOF) $ATHEF. &
Eclipsef @i 1 FRun~Run B i LB M B BIX — R 5RE—H, FREErREERSHE
.

1.8 BHXHrER

EMRIERE Y, EEFNRFAEN, ZFAEEHGDB. XM, R AMELNE AL
FEERSGE (E3IBTEN Fdisplay@rd). ELIBHGDB, RABAFRESBNFR
HiXERAE,

PR, 7ESERAIRRT AT fe R IR HIGDB. QR RE R —Bh B ERZE T —R, AN GEfkR
FREXETENS, WEFEEBHGDB. ATAEREAN, WL R RAEE N thar S BIE—1
GDBE3I3C i+, RETXE3GDBN < B3k eql.

GDB B 31 XA BN G K. gdbinit. FJLLE— M HBAEF BEFTHT—RAR, 51X
HREREZN B REMEER BN EFRP. fil, BEEN AN SRES—NERNE
B 7EE HRM.gdbinitSCHE, TREFREFHHRT RN —SEANE (FEERENH).

GDBFEMNE AT $AT X Z i & 3B F B R B, Bk, BERTEF HFRMW.gdbinit3L
repE— s, tn:

break g

RABEEERS() L, FAGDBEESERINMNBLERMEZLRLE. R, EAMITEH
FM RSP ERATNG, FAAu B3 REMR T THIT XM (REFSR) Z2F
. {EE, GDBRIRX/MFURR T BRIGAEHERENE REEBRP, BAREETNENE
R BIAE. gdbinit .

7ER FIGDBR AT LAFE & R 3h 3. i,

$ gdb -command=z x

RARBEEAPIT X LIEITGDB, HEABEM A iElar4. s, HADDDR ZGDBH—
TS, B LAEADDD 4 YA F GDBRI A 330
B, WLLEILEFEEdit—~ Preferences R UL & & #E ) F E HIDDD. XIFEclipse, &

Windows—Preferences.

-




g

(& T RINBE Fr

1%GDBi‘X#H‘Jﬁ%ﬁﬁ%&%%ﬁIuiﬁﬁﬁf?o W, EAPITCHPEERRTSE,
REAFT M BAT, RRSHI T BTHITERBREE, TARETEMISRE
HIFLEERDIE & PUT . X—F U RNELRFESHSHRSERREFTEEHER.

i R IR B R UL REAT IR, AR BAITREBERKMALL. BINHR WA
fERE, MATERRE. BEASNEFLET: TUENCEERFHIT. EEUE, RS
RETHRETE. BEMTHREZFNNS,

2.1 HEHH

#3807 AT LUE SNGDBE (S 58 F 3T
Q ¥ .5 BAGDBERFHHFEMEYFHIT.
QO KL% BHGDBIFEAFME (HEWB R —IHREMIBMNERER) NEREEL
W E AT -
Q k& BAIGDBUAFE MG R EMEENIT.
ZRSRERIR (—IFR), TEGDBICR X3 MHLEIERFR o or & XATAE R R A BN TRIR £
BHMaASEHER. B, EFEBREFTUER, GDBXTMERE SAMdeletedi 4 :

(gdb) help delete

Delete some breakpoints or auto-display expressions.
Arguments are breakpoint numbers with spaces in between.
To delete all breakpoints, give no argument.

AT, B AR AIGDBH S MR CAZEX B A £ 75 B Rdeletedr SR . MULAF
! ,
2.2 WrmHhA

47 AR AL, TR PR R RENTA, SEAR— AR, AREAH
BEUFIMIT (ECDBSRMET AMBRENINR T, SHIarHERD.

GDBH%T “RrE” & XRIFRREY, TALESHIERLT. REHiE. BRELH
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PHIAT S EE BB DS,
THE—MRAREIER B, 3 HGDBE—TAE Ll K AR EE. ERBEAAES, 5
T ESRAR, ERFHEISITRET — MR, REEITREF. GDBIXZM RHEE.

(gdb) list

30

31 /% Get the size of file in bytes %/

32 if ((fd = open(c.filename, O RDONLY)) == -1)
33 (void) die(1, "Can't open file.");
34 (void) stat(c.filename, &fstat);

35 c.filesize = fstat.st size;

36

(gdb) break 35

Breakpoint 1 at 0x8048ff3: file bed.c, line 35.

(gdb) run

Starting program: binary editoxr/bed

Breakpoint 1, main (argc=1, argv=Oxbfa3eif4) at bed.c:35
35 c.filesize = fstat.st size;

(gdb)

UERAIRRE—TEXERETH2F: GDBIATHEIOTRIEIHT, ERFEISTEEFIT. X
ATREE AL AR, HARS ALUAGDBE RHMRBERITHRMET, MFEFELL, EETHER
BRATHAGAT . ZEAGID, GDBEIFRMFEISTRGESITH T —ATIRAE. HGDBHIRAT
BILEEISATHOWT R, BT LLA A GDBAEVRAUE R SE344T 583547 Z IR 5545 .

RTIPRHNIE, GDBRLIEF W MENFES S, MAREABIT, — TR X T
ITHLEHE S - GDBZATLAM LMER UEARIAT, RE AT HERETHSMIER . BB
FLENLFERREE, EREELAZENREDREEFNSE —ENTR.

2.3 REETS

TR RO MM A IR A SV AR A EBARIR A M LT 4 R M — B S AR I
B o AR IR R BT A _ LR B FHRIE . WX R A I T a i A R BRI TR .
2.3.1 GDB H#y#i =53

LA ZEWT A, GBDAE MR BLA HWT SIS S . P, ARG E AT A

(gdb) break main
Breakpoint 2 at 0x8048824: file efh.c, line 16.

BORMRmETRE2. WERBET HESWB N AKRSEMT 4, WLMERinfo breakpointsay4
KRR

(gdb) info breakpoints
Num Type Disp Enb Address What
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breakpoint keep y  0x08048846 in Initialize Game at efh.c:26
breakpoint keep y  0x08048824 in main at efh.c:16
breakpoint already hit 1 time
3 hw watchpoint keep y efh.level
catch fork keep y

BAVGE BIX L AR IR R PATH A L&D S RERIERAE. AT BRI, E&FHA—1E
PR B .

=R ANE T deletedrd . BT Hdeleteriy &AW RFRIRAF, "TUUMERRT 1. 1AW
R3RAEIR R4,

(gdb) delete 13 4

TEJL HA B8 SRR R AL AR .
2.3.2 DDD gy SR

DDDH F FEAF A SN O RATH U BB, Bl SR IR T DDDA P A i xd
GDBH P HAEE., % FSource—Breakpoints&3# i Breakpoints and Watchpoints& [, 151 &
THER &, WE2-157.

- ynd-y[k-ﬂ“ :
}nid 1n§ert(1nt new_vI .

if {num_y, = ﬂ) ( "y enpty so far, easy case )

(0]
return

/ nesd te insert just befure the first y
// elemont that mer.y. is lass than
for (1 =8; ] < nurn_y
AF (ew. Ly <y i
// shift y{1i, y()+ﬂ . rightward
'/ before 1nsertin9 new y
[~} scoot_over(3);
yl3} = newys
return; -

3 .
} QT2 60D Breakpoints and W
vold process.

. -Jels breakpoint
\Enid prgnr_r Bhreakpoint afready hit 1 time
int i: &

- (gdb) run 12
then; then/s

Braakpoint 3.}
(gdb) |

A T e

E2-1 7EDDDMEE WA
RMATE AR, DDDAVFERGBDRIE Ty & HIA T AR HAIGUL. EHEERT,




42  F2¥E BTERIEALRF

GDB#t T A ReilEDDD GUUER i S 824E, {ERDDDM /- 8848 DDDIE I & Ty I AP L4 4R
BRAGDB#:{E. TEXEIERT, B sAnmRAXDDDA A RBE .

TR, WREE, 7LlibiXMBreakpoints and Watchpoints & I 4& 3T, | R EH EHRE R
TR 77 B4 BN AT

2.3.3 Eclipse R HI¥TEFIFE

Debugi% ¥ 5 {3 Breakpoints ¥l . I, 7EE2-2% AT UE B30 ins. ity B30T A B S24T
H R FA W

for (mm_y = 0; nun_y < num_inputs; nun_y++)
// insert new y in the proper place
// avong y{0]
insert(x{mum_yl);

1 print_results()
int i;

E2-2 {fEclipse P2 E M A
AUATFEENAPNAORGERBREBEE. 554, WHEAORSBECHTONESRE
BwEZW A L.

24 EBEWS

A TRERHRE T M REL L
241 £ GDB HiREKT =

R 224 4d, GDBHA—FMETETIRMMBAEY. h T EAGDBMIEMEIER MK
R, TEBEREMLOGERT, UEEAGDBR 4 Tﬁzﬁ*ﬁ‘}}uﬁﬁwﬁfﬁaﬁ BTN
WEW A, IFEMGDBEFERIE R TALE k.

GDBHFH LR EM AT, THR—ERT WNTIE.
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@ break function
e function VIIA L (BE—ATAIHATARIE) ABEE R A, 762.3. 17 R AT IX TR,
e

(gdb) break main
fEmain(VHIA DL R EWT .

® break Lline_number _
E%Wﬁ@ﬁﬁ@i#%wmmmWﬁ&E%ﬁoN?%ﬁﬁﬁ,ﬁ%ﬁ%i&ﬁ%nu
WA BEELABFNIM, BEARCEmain(YRISCMF. 2.2 F RS E ARG

(gdb) break 35

EIEX frbed.cF RIE3SITARE T — TR

® break filename:line_number
EFEARB X fFilenamelf] Line_numberfb I BEWT fl. R Filename REEXBI TEBFF, M
A LA HARYT B R 2 Bk A e 2 R 2 R BIGDBE SR 1% 304, Hlin:

(gdb) break source/bed.c:35

® breék filename:function
7E X5 fFilename BB Bl function( )M O R ER SN ERRBEEFHRLZHSREN
BFRER BB, .

(gdb) break bed.c:parseArguments

FUHRMTEERR, JRE—EH AN, ZEARERESREIIME. 2A%EHGDB
Bf. AT, BB E R EREIEE RS BB HIET R IGEET R Htbreakn SR E, BS
break R FIZREL KI5 . FlT, tbreak foo.c:107E X foo.cHIZE 10T ALY B G T T A

FEAMANGHRBESTRENER. CHATESRRE (FHERNEHRE LERED.
R AstaticREFART X ERABNES, FAEZECESFHRITUERELH. FH
break function&TEFTA REMRAHNRE L REH R, MEREEREHEMEELH LRE
Wirt, WEEREFIEY, BT Ebreakd S F 4 HIFERBEXHFHIITS .




4  F2F BTRIEAELR

GDB3E Fr it B Wi sl AL B 7T B 5 1E R R E R B AR . A RBGDBIFF R A R T AE
MNEEE A%, HEEERNE - FEAZIHTERARZNEERG . KETEXNMEEF,

testl.c:

-

int main(void)

{
int i; t-'
i=3;

return 0;

R e

—~

AR GFEXANEF, HEREnainOBRA DLRER A RECHBT A SHERRN L
H—ERBUT FUTHET. BAMIEEFIN ALSEXENE, BRMAIET. Hak
Br_EFESR4AT .

$ gcc -g3 -Wall -Wextra -o test1 testi.c

$ gdb test1

(gdb) break main
Breakpoint 1 at ox6: file testi.c, line 4.

BHTR RnainOWFEKT, BARETHATR? ENMFTRENN, —  FRRX TR
RIS, R, GDBKF LREMNBE TR TN, ERH T HRNHS RO
. GDBEILH T HMRARTMSE. —BRUNFXIAEE, BRI FX—
FEAEGREE. THL, FRHELERIBD, BRCDBRIUEH I TRIKMAH
MAPRA AL, OFL, HFRGDBIEnain() KIFELTIIT, EHMABTRET — M.

@© LB -SRI A GCCAE LA 281 .
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LITIRRGERR P, XA B RER B, WL RNTRE—T. 17 MR, EFR

$ gcc -09 -g3 -Wall -Wextra -o test1 testi.c
$ gdb test1

(gdb) break main

Breakpoint 1 at o0x3: file testi.c, line 6.

BATERFEmain() FFFRHE — TR, ERGDBTEmain() MEE—1THE T — M A, 2
RERETH2F? ZREUMMARA, REGCCINE T — M EEHNAE. ANKITIFNERT,
GCCHREBRNIMT T —ME, BREKEHNEXME. Eik, % HERERHNAEN,
GCCTIS AL T R BRI B TNEMT . GCCABRLERXJATHHLEES . FHik, 8
HLEE R & F S — T IR I Bnain () K BB —1T . X RIS AT AT AR 2 AL RS I R
Hz—. ® -

SEFEREERE, WRKIAREN SURRE EFERBUR ST R A7 =, (REL
ERER AT T, FHKEADE.

ANBATEENE, BR—ATEABE L2 M RN SR EGF AR . AGDBEMZ/MH A
T — TR, EREPH—K. #52Z, BEIXZATREN, MEREHT, SRBIER
HER—IT EREAS R, FXE, GDBAERMMIR “MER” TEFELNT. EREAZD
b 8 BAREAT b A T A T R AR AT R S R/ NI BT R

242 {EDDD higSHi &

 TAEFIDDD#R B &, TRIRE O ERER BN S AREAT. SR RER—7T LR ER
TR, A, XESEHEH--NEE. HFRRE TS, B2IR 2R Set BreakpointiE B, A5
Bl AR IR . XA R A R BT M RS IT R E BN AE IR S . WREE R T e
B RREE, e A& A CBAE2.10718), Mo —iiEr R EBEENEXIT
5.

R AH FHDDDIEK, RATRSHERE, LT —TREShOEFRAN, Bl
i &4 & 1% T Set Temporary Breakpoint. XL Z7EDDDH R E GATWT A (HE RENEERE R

@ 3eFr b, AT PAT SO, FLR A0S HE. GDBRW LUA R LRSS A £ HiERaE
Z—, EREENFERR, HREEFRE.
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=) W7, EMI7ERA T GDBRItbreakdr 4.

FFE, NEEIEDDDLFR ERGDBREH. AT AZEDDDH f# FIDDDRIE | & & ODPATHER
GDBX# Hibreakdr 4. A I XM MNELLEEE, MRBTFIEERNLEREZLHRETF, BaEH
GDBEHEREN RSMRIE. FX L, ZHUANALERXFEY, EFAIHFIEGDBHIFE R R
A5 4-# T LA ADDD S R .

243 7 Eclpse FREWE

AT #EEclipse XY 45 EAIBT R ER A, Mz TRE. INsBI - MRS, mE2-2
FEII T BT

insert(x[num y]);

AT REBEIRTE A, BaZTAE, REEEAEEOTAS, JFE#FRum o Line. AME
EE, RAEBRERMTS IR EM TR KT, Runto Line#ffEA SRR, MAEEE
B ANBEX —ITRrAA B H %R AT .

2.5 FBF GDB Rl

FAEREER, FUEBER— DT UREMKGREN AN EENT. X8 TEME M
CHAS.

Main. c. swapper.c.
#include <stdio.h> void swap(int *a, int #b)
void swap(int *a, int #b); { _
int ¢ = *a;

int main(void) *a = *b;
{ b = ¢;

int i = 3; }

int j =5;

printf("i: %d, j: %d\n", i, j);
swap(&i, &j);
printf("i: %d, j: *d\n", i, j);

return 0;

}
G %A I AT AT L L3217 GDB.

$ gcc -g3 -Wall -Wextra -c main.c swapper.c
$ gcc -0 swap main.o swapper.o
$ gdb swap
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W ABRAFFERBEFSLIAHCESF, AXEE—THA, HFLRGE 7 (LF) 4
TAA B, P aePFEEF e AkBAFRA, FoTE R EEE - s
B A A5 e TPATAF . AR § REEEAGCCH -g switchit A,

BETRREE R fEmain O PR EW AR IFHZEN . X—REEZREE T LRER & ©

(gdb) break main
Breakpoint 1 at 0x80483f6: file main.c, line 6.

THEEFTEROIEER  swap VFE AT LRE TH R BRE LETRAR, BEREENH
MR A — . fEswap() K L7 .

(gdb) break swapper.c:1

Breakpoint 2 at 0x8048454: file swapper.c, line 1.
(gdb) break swapper.c:swap

Breakpoint 3 at 0x804845a: file swapper.c, line 3.
(gdb) break swap

Note: breakpoint 3 also set at pc 0x804845a.
Breakpoint 4 at 0x804845a: file swapper.c, line 3.

AR ER W, GDBHE—MRER, WLLEEEREZIE &3 . XERERIEXT
AT RE, BRHRERA GDBHA KK ERITHS. BIAERT, BHGDBHWI%A
ERESHRE Emain () RERSH, HEIRENTESMER, £aSBEBIARKN G
o

0 AARBFEENAListar$.

Q FALTA R KRR R,

Q H7ER RKUR AR ST AT UE I GDBI& £ B .-

UBRNTE—A7rbl. BARK R Eswapperc P REN, (ERBAERF EBEFFIHZFFE
K. B, BARA Tmainc b, WTLBSERAT LREW FORRIERX — K. JARWH
AR E XA AR, GDBRTEHEIESI A ISE64T_ LR BT

(gdb) break 6
Breakpoint 5 at 0x8048404: file main.c, line 6.

ALAEENRE, maincAHER: JEZIGDBR, {URITITSEE K ARERE Gnain()
%i#*ﬁﬁmoQUﬁﬁﬂﬁm@Wm¢mﬁ@%ﬁ§%ﬁo

(gdb) list swap
1 void swap(int *a, int *b)

O W RAEEAREEEnRIn OIS —TL, BREEEEE THOLE. AT, SRIOTTENHARX—RMUFERE,
REHRBITRARATH, BRENIRTHE.
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2 A

3 int c = xa;

4 *a = xb;

5 *b = c; .
6 }

TUARETEET LREBE R — WA, A Wikswapper ATER B ER.

(gdb) break 6
Breakpoint 6 at 0x8048474: file swapper.c, line 6.

FTLLEH, WL R TEswapper.c 64T LR E . KRG Eswapper.cfF 47 LRE—1
I A 7

(gdb) tbreak swapper.c:4
Breakpoint 7 at 0x8048462: file swapper.c, line 4.

BJE, (23,1 A info breakpointsird, KRBT~ FRIARE NP AT £ AW,

(gdb) info breakpoints

Num Type Disp Enb Address What

1 breakpoint keep y  0x080483f6 in main at main.c:6
breakpoint keep y  0x08048454 in swap at swapper.c:1
breakpoint keep y  0x0804845a in swap at swapper.c:3
breakpoint keep y 0x0804845a in swap at swapper.c:3
breakpoint keep y  0x08048404 in main at main.c:9
breakpoint keep y  0x08048474 in swap at swapper.c:6
breakpoint del y 0x08048462 in swap at swapper.c:4

HEHAEGDBLER, FHquitir 5 FGDB.

(gdb) quit
$

26 WRRIFFAM

BAT LR “ B RIEERASIERR AR HGDB. flin, ARIFFERET —IEF
iR, BEEMRFERIREEN, TN 2%EHGDBREEHIENRERETFHHIRAE. Xt
WAL NELED, TEESABAEFHENM A

IREEENER R ERLNEEREGDB, WAL TRHAITGDBMruntr &1, GDBE/E
MECRE BB, IF BB ER B ARA

RMBER, WEARe “Ba3h” . Bl kETEXNMETREF.

1 main()
2 { int x,y;

~N Oy bW N
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3 X =1;

4 y =2;

5}

MEFEZERF, HAGDB, HEFHATRE W
(gdb) 1

1 main()

2 { int x,y;

3 X =1;

4 Yy =2

5 }

(gdb) b 4

Breakpoint 1 at 0x804830b: file a.c, line 4.
(gdb)

Starting program: /usr/home/matloff/Tmp/tmpi/a.out

Breakpoint 1, main () at a.c:4

4 y=2;

—PIER . EERREIERN—TEAE.

v main()

2 { int x,y;

3 X =1;

1 X++;

5 y =2;

s}

REEFRE (A, BEHFEEEFGDB), HERWITGDBHI runth 4.
(gdb) r '

The program being debugged has been started already.
Start it from the beginning? (y or n) y
“/usr/home/matloff/Tmp/tmp1/a.out’ has changed; re-reading symbols.

Starting program: /usx/home/matloff/Tmp/tmp1/a.out

Breakpoint 1, main () at a.c:4
4 X++;

GDBH#ALEFH N T H AL, R SFA T HREAR:
y =2

B2 T T B

X++;
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FRE— TR R L0 EIRAR GBS WA RERMT, MEREMRER4T.
RIB— T AHESRFAERL LRENARMER. Eit, FEBEIMBXAERFRE kS
FK# sl . (DDDHHMERGR/E, S H2.7.5%.) .

B, BMEENACHR. BESAS, MEELRIWRARAIE. WRIE—BEE LT
RIS, BFRERERRLE. BRAMAHET MR Ee?

i FGDBHIDDD, ZEFEMEE LEREEEM. TTLURE SRAERERAREATERR (FHEM
FiFFIGDBIIE ) i.gdbinit A BT '

mE{FRTEEclipsed, MEEE, FAFAW RS Az, HEE T —Eclipses
HHIRE .

2.7 MIRFEZRES

AERSEHE, ANSERATRHRAEER. MRBAEREN S, TURNBKRE.

WARERXFMER: FANNRSERRSIEZESAM. R RAEMERE R, TRIT
HrEeRERR UERRSFENAERE PSR T . XHAZAR R MRUEHER
HE, WLEHEMHEA.

FENBEMBEMER N R, KERIM TR EHTERA.

2.7.1 7£ GDB Hifsbr &

WRFHNAFFELIH A BFRENBE T MEERFER) , AT MR ZET A
GDBHH FA IR MR M A 106 & o deletefir & FISRET IR RHBR KT 2, clearfy 4 52.4.1
BT 4B BB B BT S A R A R v I B T A

@ delete breakpoint_List

kR T RAE A BEAR R (B2AE23TWNE) . IR UE—I T, thilldelete 2RSS
TN AT BLREF IR, Hindelete 2 4ffBR 2 AN DA

® delete

THER BT A W R BB BT th AT LARZE. 2adbinit A B X F Miset confirm offa4d, HNIGDB
= BRI R BRAE

® clear

HMRGDBRHATRI T — MRk R XM ITEER TEMMRGDBEZZIE Ml A 11F
Ul

® clear function. clear filename:function. clear Line _number %= clear filename:

Line_number

X SR BRI R, TS N ATbreakdy AR
Fltn, BRI T @& Efoo () KA DLBRERT A

(gdb) break foo
Breakpoint 2 at 0x804843a: file test.c, line 22.




B
5

27 MkAEANE 5]

AT B SR BR 12 BT B ARAE A -

(gdb) clear foo
Deleted breakpoint 2

A

(gdb) delete 2
Deleted breakpoint 2

272 7 GDBHEREMS

4N p AR AT DA S Al EEE A . R JGDBER /S I i, 28 ERFHHIT; B4
2SS MW . BOABR T, WA AR R IR .

hHABEREARAR? ARRASIERNR, SBEAEN S N TEEETNEASHEEE,
B ER AR TE. MREREMADGERUSER, G XAFEGDBF ILHAT, AL
#HEl, ELERENEEH.

fiiFidisable breakpoint-listin % ZERMi MR, {fHenable breakpoint-listty¥ BB,
Hrhbreakpoint-listREATHRSRIIFIR, EhF— S AW RAriRR. fn,

(gdb) disable 3

KHERBE=ETR. KL,

(gdb) enable 1 5

BERE—INERL A,

RS H AT disabler SHERFERGW A . KLU, FHSEHMITenabledn
AL R TR A Wi

B — enable oncet 4, FERTA T IRTRGDBYEFEHATEMEEH. HEN:

enable once breakpoint-list

B4, enable once 34 E{BYT F37E Tk S BGDBE LR FHHIT R AR . EAM 045
tbreakdr @ IEHRLL, HRZBIIMART, TREAM A, MARMEREA.

2.7.3 7 DDD RIS

EDDDF MRS A5 WEM R —H T €. SRER RN —H, ¥RRELAEERSE,
AT BAR. SR EH —MEDRDelete Breakpoint. 1 RizAR, IHE3RR, EI
REBRXMIE. REEHRERE, BEIALAFLEHSHERT, TRk,

fEDDD FEM W m SR A EE B, AR ELAE LS, JFEFEDisable
Breakpoint. A BEILFFS SRR, KRR RIREE, EERREAN.
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] UL FiDDD I Breakpoints and Watchpoints# 1, 1 B2- 15T, ] LA A AoksE
HER, RJ5#%FEDelete. DisableE(Enable.

FE B, ATLLERDR Mo R EEDRR B E DR LR E, WE23FTR. BEAT
CLAZENfHBR . ZEAEUS AN A

finclude <stdio.try
void swap{int *a,

int main(void)
{

&,]
pr1n[f(" : ‘breakpoint keep y  OxDBDABADD in swap a
reakpmnt at rmﬁy I’nt 1 nrre .
# return 0;
iy .

(gdb) cont
125, 303

Breakpomt 2, main () at main.c:13
{gm)

E2-3 EDDDA M k/ZER/B B AT s
HTEWT R H A B dDeletetZ G, FHE _ LEME2APTR. BR, HWNEHRIERKT .

#include <stdio.
void swap{int *

1nt main(void) s . e
¢ -3 £ Nuﬂ Type Disp Enb Address
W33 |43 breawont  keepy 0x08018400 1n swap ai
e abreakpoint atready hit 1 time
printf(”1:
swap (&, 5‘-])
printf("v: %4,

return 0;

¥

Breakpoint 2, main () at rmain.c:13
{gdb) delete 1 2
(gdb)

B2-4  FEAMIER RO BT
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2.7.4 7t Eclipse i FnZE FET 5

57 DDDAF—#¥, A LL7EEclipse Pl B a5 24 RIVE 3 FAATRAT H RO BT 75 S SR IR BR AR F i
Ao XA —E, WE2-SHR. 8, ToggleIM A RE MRS A, TiDisable/Enable
MEBEmS L.

E2-5 7EEclipse E%/w’ﬂ‘%)% =)

24 FDDDAINT % O, Eclipsed BreakpointL E, EE2-5P~FAMAAE L. SDDDHFH
i sk Breakpoints and Watchpoints % HHI1E AN, EclipseAIBreakpoints¥f F 72 fEDebugiE XL E
FEZIERN. (A, MEREFFRAAE, TLREGE EANXHERBERX. RUEERE
TRE, EFEWindow—Show Views—Breakpoints. )

Eclipse Breakpointsil & f4£ s 2 AT LB T WX B #R (Remove All Breakpoints) . 7E4RF2id 2 4
FEREXFEANISERIMRESZNES . EKRKSETELL Y, SRRUITIRE
R IAERE - M RAAN, FHEEE/I2HMmeE.

275 7EDDD#H “¥z)” Him

DDDI 7 — M EEMRFHITNRER: AT . B RS QP s 5. RER
Fef T B, B BU T s 2l P i S — M B “H R RAERFHEEDDDINER T
Fokml R, HRET AR EMRRBHREE R, Bt RERIHY RS EW e,
RENFIRIEARR. 4%, 0T LUEFAGDBMIX /S, (2ADDDIE T X —itf.

E2-6UL B T — 5, KR SBERERHEE. THAET ERRE R

if (new y < y[i]) {
A W B BT XATAME b




vkl = yik-1];
yaid insert(int new.y)
U int'y;

if. (?gjn_v D) ( 1 y empty £0 far, sasy case.
¥
return; o

.- // need to ipsert just bsfore the first y
é/ eT(emenS that new_y'is lgss( han N
or (3 = 0;" 3 ¢ numn y; j++
@ 1€ (newy™< 1313 - £ :
1/ shift y[j] y{i+11.... rightward
before inserting new_y
@ scont_over(3):
93] = new y;
return;
}
¥
3

void process_data() -

for (nurrLy 0; nuLy < num_inputs; numy+d)
/{ insert new v in the propes place
/4 among y10],. ...y [num y-1]
1nsert(x[nurLy])

\{oid print_resul ts() .

: for (1 =0;1.¢ num_inputs 1H—)
pnntf( %d\n y[l

LGNU DBD 3.3.11 (1385—redhat—11nux—gnu) by Dorothea Lusing hust Hbthread db
'Hbrarg /’Hb/H thread_db 50.1 R
Teak i :

N ns.¢:3
sraakpuint 1 at 0xuu48457 “file {ns. c, ‘Hne 37

El2-6 7EDDDYF “%3)” #im

scoot_over(j);

BATRGZAET LRELRTS, FReRIIFAET L. B8P, RITEEARER R
&, Fib, BROEEFSRERIL, FITLHRT - “2” FLEFS. —BBRBRRE
B, ZRAETLNELASREEER, FiTLHA - MELERES

A AIXFHBARA e ? B55, MRS TERNG MR NA — M R RERT, &8
LA =SSN e . BREEERE, M2.6WPTRIIMMEE, JiF sl B g AT
i, HRITHMMTSRAET RN, RETEREAE A BB MTERENAfMTE. &
GDB®, Xl R EAFA 'inlﬁﬁﬁﬂsﬁ}fiﬁﬁﬁwﬁ%%ﬁﬁ%ﬂﬁ HETTHT R RO  XAERUR AR BIAT,
JOFH A L4350 53T 0T TR IN 4R 14 BT SRR o (EL R AEDDD R, v LU B B3 b A S B 21 AL B (HF
W AEFE T,

2.7.6 DDD ##J Undo/Redo B =51k

DDDH—AE EMRFH T £ Undo/Redo, J7i @i B d7Edithi 9. LABR-3FE -4 )1
DB R FERFIRBI AR AP i (b F R EF S D). AT L% EEdit—Undo
Delete, f1E2-7f17~. (AL 4 TR M Undo, {HEBIEdtYH&EL, XFDDDE
BRI ARE)
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éﬁ

5

T
Disp

- breakpoint keep y ~ Ox08048400 in.swap ag)
breakpomt already hit 1 time :

RIS

printf("
swap(8d |
. printf(’

P return g

1035, 3137 .
Breakpmnt 2, mam () a: mam c 13
{gdb) velete- 12
(gab)

E2-7 DDDHRE R M RHINE

28 #H—TNAINGH SR

B AHE &M BE—T S INER R LR CRRF R, %ﬁﬁﬁﬁﬁ/' ERIREE
FAE23WHN BT —rLRTREXEBENAST, ERITEFEAN

2.8.1 GDB

230N, AIERE M AEER T TR-ROBEEIRRT. RENE B AR T
“17, RSN SR T R L — MRRFE N BN SRR S EAT AR
B FHRME—RRRF, AT AREE MR EE.

A LI Fflinfo breakpoints#id (BEH1i b) KFKERENFTER SKER, UEENH
B, info breakpointsfliiHE XL B/ DRUT W THIR:

(gdb) info breakpoints
Num Type Disp Enb Address What

1 breakpoint keep y .0x08048404 in main at int swap.c:9
breakpoint already hit 1 time ;!

2 breakpoint keep n  0x08048447 in main at int_swap.c:14

3 breakpoint keep y  0x08048460 in swap at int_swap.c:20
breakpeint already hit 1 time

4 hw watchpoint keep y counter

BT S 47T— T info breakpointsfIIX—Hith.
(D ARIARF (Numd: B s RIME—FRIRET
(2) K84 (1yped: RXAMFRIGHZN RN R, B SRR A
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() #E (pisp): HABIEEE —MPE, FRE A FIXS RGDBEERF AT BT A
EEEAEMAERE. TREREES IR 3R,
O R (keep), TIRFUKWTAENERRT M. XREFTEK AMEBNEE.
O MR (del), TRFEIENT &G IZN S . {3 tbreakfy 4l EE ) AL W 5 R X ALY
W (H2.4.1°),
O #/ (dis), TREEM AR ZET AN, X2 Henable oncedy SR ERIKIA (I
2.7.2%1),
@ B RARA (Enb): XANFEULHAM & URTR S HIE—RERM.
(5) Hilt (Address): XEAFFREWSANME. EFEHTILRESEFR, R&ERE
TREA AV MR 5 REFTTHITCHHRAN
(6) I E (what): EWEAVT LR, BT FRARTRREET L. whatFERERT
W S BT EAL B RIAT S RIS 4
STTUHRA, BANFEARFEELRBALE, XZFUETEN, RRARELGFELEY
LR AL, A AR~ MR
MUESR, BTIIHFERNARLEE, AL oA hasts 1S E W A5 EGDBE ILRF
PATZ AW B0, WEFEFRFE DR, XMH4S EEEFRE BTN ERHRPIT T 25
WIER, XEEHEH.
2.8.2 DDD

ME2-1F 7 LLE H, DDD# Breakpoints and Watchpoints & M 2 4t #1158 5 GDBH info
breakpointsfr&RALH{E B4HF. AT, DDDME O AR LLGDBHIf&E {8, EATLIESE
WERAEATEO (BB ERERFE LD, BRAFEESRESEN SANEHITHS.

2.8.3 Eclipse

BK, WA E2-2F77~, Bclipseft)Breakpoints ¥ B ELE B R KB . EclipseH118 B
XEDDDHE R, BAERFRHIEIT DB ALK (EZProperties& H 1 #
BEX—EE).

2.9 WmENIT

BARFEI AR RS E A LB R RRATIREE, (B R AE e iR 8K
EHITRHER. B3, MEERETRAY . AN FEMERBNERNTSREHERE
DR

BMERIENFLFHNRL: EBE—DMEEROTHIATHEZN, SERHAELERESR
A ETTZAEHNE. REXMAFER—MER, BURAREFERFIENCE. B2
BRI AFEEE— S A S IRERITR A SR E (BEER— MR L2 E Ik
). R, EWAMKEPTEREAASFAFEE, RRERIALAHRTRBFSH MY
FEMREITIO .
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WEBIT R ER 32, B KR Hstepfinext “B35” {HREF, (WHITRBE T —T
REBWEE. £ B FAcontinvell, f GDBEAGHIKERFHIT, HITBIS
— A ERERFER. BE—RKFEPRENF: AfinishRuntildrSkE. EXFERT,
GDB& KR HIT; BFHELBTHEIBIEANT R ENAH (i, FxRHBmKRE), ik
F—A Wik, REEFTHR. '

T HEREAR XN BGDBR S PR F HATHI T, R EN B W{TZEDDDMEclipse - $1ATIX FEH
Bk,

291 #£GDBwH

A H LR GDBEER AL E 25 & MIRE AT .

1. {EA stepFinext B 517

— B GDB7EW s b fF 1k, AILLE Anext (1Hi5 ) Mstep (HE As) ard KRBTSR
MR TR A, FEGDBEEE, AT LMEHnextfMstepRPATEHEEN T —1TAB. JPITTX
—47)5, GDBLHIEE, HEH— M TRRM. i RNTE—FTX—IBMNERER, %5
RIBVEE2-1,

REEFE2-1  swapflaw.c

/+ swapflaw.c: A flawed function that swaps two integers. x/
f#include <stdia.h>
void swap(int a, int b);

int main(void)
{
int 1 = 4;
int j = 6;

© W N e W A W R e

o printf("i: %d, §: %d\n", i, §);
1 swap(i, j);
12 printf("i: %d, j: %d\n", i, j);

14 return 0;

5}

7 void swap(int a, int b)

B { )
19 int ¢ = a;
2 a=b;
21 b = C,

2}
BAEEmain OVWA D LR E — i, HFEGDBHEBITIEF .
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$ gcc -g3 -Wall -Wextra -o swapflaw swapflaw.c -

$ gdb swapflaw

(gdb) break main

Breakpoint 1 at 0x80483f6: file swapflaw.c, line 7.
(gdb) run

Starting program: swapflaw

Breakpoint 1, main () at swapflaw.c:7

7 int 1 = 4;

GDBIREN TREFHETT, XEWEETEREIIT . AT LUFE A next iy & RAHATIXAT
R, AT 5E8ITRIE:

(gdb) next '

8

int j = 6;

BAVIGE H stepRBAT T —ATRIG (F8IT), PATEHERABEIZEL01T.

(gdb) step
10 printf("i: %d, j: %d\n", i, j);

HAFE BlnextMstepBEEHAT T —ATRE. BA—ITEZRER: “XR I aSHARZL
FEWRE? ” EATRLEERERAT T — TS, XA SRR T MAEREAM: next
PATEE, REELTHIE, REERAHZENE —LFBEALEE. MstepEREHHE—ME
RE R,

St swap() (98 HHIREE S 114T . ERA B — Fnextfstepizk .

{fHstep: { Fnext:

(gdb) step (gdb) next

i: 4, j: 6 i: 4, j: 6

1 swap(i, 3); 1 swap(i, §);
(gdb) step (gdb) next

swap (a=4, b=6) at swapflaw.c:19 12 printf("i: #d, j: %d\n", i, j);
19 int ¢ = a; (gdb) next

(gdb) step i: 4, j: 6

20 a=b; 14 return 0;
(gdb) step

21 b=c¢;

(gdb) step

22 }

(gdb) step

main () at swapflaw.c:12

12 printf("i: %d, j: #d\n", i, j);

(gdb) step

i: 4, j: 6

14 return 0;
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stepfr A MIBIT H RS IRTUARI AT 86— FE. S AR 107THATprintf (), REEFITOR
Hswap(), BRETFFHEPATswap()FHIRIGIT. ZFRALFHN (stepping into) Ff. —BEEA
stepiE [ T swap()FIFTE RIBAT, stepBt&EEATH B Flmain().

M, P Fnext KB ALSE Fmain(). XEZ2B ML EEXH . nextGREAHEM—
TR, HE—NMREPIITENRS, XFRAL ST (stepping over) HH.

R, AESZBHRR; BARE EEP Fnextiid T swap (YK F4E, BREHFREM AL
7 AN A . GDBZEPATswap () IE—1T, ARBMNEREMHAT (BREER T swap()
AL M REER L), FARFRRENPIT RPN EITRE.

BSHNRY (stepir S HBRAETR) MESHERE (nextfr S HRIET D Z AKX H
EALNEENES, oy TEVGREREEY, A ERE T nextMstepz AKX, H
Frk B REFHAT.

E2-8ULBA T step@ AT H. MEBE—TEFESE—PprintfOBALEE. ZEERTE
M steptERISHBATH BIFTAL .

int main(void)
{
int 1 = 4
int § = 6;

printf("i: %d, j: %d\n", i, j); ————% step
swap(i, j); -t
printf("i: %d, j: %d\n", i, j);

return 0; step

}

void swap(int a, int b)
step

Bl2-8  stepHsbiE A Sk

E2-9%i B3 T AR EE, AdERRRnext,

i Hinextif fstep R B EE, HURTEMEE. mREAREREHARMRB I AET,
Mo HnextERstepdFIRAXR. ERXFMELT, B aERTEMRAMN.

W, REREERER, FARERPEAN—MROMERFEFHIR (BFE 5HRERER

O FARLEER, I 4stepBE R R Hprintf OB —1T. RERGDBASKEARF HIRE B HIS (B
5% AL, ACERIIARBEHprintf () ZEXEH—MUERE,
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BT TER) EAT, A4 BAAMEF next BT LU 5 R R B M5 — 7«

int main(void) .
int 1 = 4;
int j = 6;

printf("i: °/d ] ?’d\n , 1, 1) T next

swap(i, j);

printf("i: %d, j: %d\n , i, 9); g > next

return O;

}

void swap(int a, int b)

n = a;

m n

o W P
non
H

)

k4

Bl2-9 nextB BB RE

FIEN—RFRENZ — 2K BT FRFEETIER. WRERS ARERENEE
BRECRA, A —BfE fnext tbAf Fstep T i, FEXFMER FEAnext2 /&, SMEIEGEEMAM
FZRRTIEH. MRER, RABFERBTENERET, XEWREFAnextA Zstephtt
FTHAS RS AT RSN, 5—FH, WRRENERAER, TUERBARNRE
—MIGE b SR EFZITEF, R HstepE N RH.

nextMstepdr SEKH— AN ERBESH, RAREM AnextBstepPATHASMTE. T
Z, next 35E—{TFBAnext =R (FWHEEAnext—K, R/FE FENTEREFIK) KIERH
A “E2-1038 T next 3691/EH.

void swapper(int *a, int *b)

int ¢ = *a;

*3 = *p;

*p = ¢; ‘5 next 3
printf("swapped!\n");

B2-10 AU next

® Vimf A NZR S R E A EN S WEIMELS.
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2. {FBcontinuetk EREFIIT

B IR EPATH T ER AT A continuei 4, HEHc. 5MNPAT—ATHRIEK stepHinextif
R, ZEA A EGDBIREREF T, HEflk b R s ERFE R,

continuefiy & 7] LLER — N IEHI B S Hin. XM FERKGDBZNE T Hn BT A. #lan,
continue 3iEGDBIKEFE/FPAT, FHZRKIET R3S

3. FERFinishkEEFHIT

— Bl R THi A, B AnextMstepm SBTHITIEF. ANXE—MEEHERE. Flw,
BRGDBEIAT BEHH— 1M R REOEETIANER, HARETRENFTERER. X,
PR M E AT E LSRR RE S, R R F B P8 N4 1 A k¥ 2 sTGDBATEE A
RS AT, WREMKNRERERHNEEES, HLABRE AN TLRET S Hcontinue
PP LEIR TR X Nz T A finishfir . '

finishfiy4 (BB Afin) HERGDBKENIT, HEMRFELARRNTEHRZE A1, B
P, XEEREWMRIRE— NP Emain(VFEEF, finishin44 FHEGDBREMIT, HEMEEE
RECR B2 JEALE. B2-1138 T finishi9{FH .

void swapper(int *a, int *b)

int ¢ = *a;
*a = *b;
*p = ¢;
printf("swapped!\n");

finish

E2-11 finishiREHIT, ERHETREERE R IE

BART LU Anext 3T AZfinish, BEBAGEERS, XESHITHET I (61T L
RN EEERER).

F LEfinishl FEFRAITE—ATRE, BABEBFREET BBRE, BRLRE EEHIT
TETRE. BRIEAT EFREFHHEE, TUGDBHITETRENALSEES.

finishfI 7 — I WHER AN NOBESHNRARERPHEH RN 52, YFEMF
Finext{Af Tstep). ZEIXFHELLT, EMFinishA] BURRIELT BRI 6 Hnext &AL T HIALE

WRE—ABARE T, finish RS RFRRAMN F—B . XRE D ERE B EHE
EHOBRAMRERA, EATNREEEE Q. WRERRHERERN TR E
AR, MAFEESFERANGE B A K continue, B Muntiltnd. FTHENTEITRuntil,

4. FRunti R ERFRIT

FIENEE, finishfy @ EAK—PEREPEF GRT PR BFIEM TSRS RTREL
FIPAT . B, untilm 4 (HERHw) BFAREAE—PEFEAPEE (G TEFF R

O MEFEANT LM S, finishH ST MITEH R L85
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WA BT T SEREAEPATHITEER . SRE W T B A B

...previous code...

int i = 9999;

while (i--) {
printf("i is %d\n", 1i);
... lots of code ..

}

... future code...

B GDBEwhileiB AN — M A _EFIE, REE T —&FE, ETEB AR K
P31 LAV T

B BRI YK, CAREESFEAnextREHBEH . MUARERfinish, FAZG4EFED
“RFHARE” , HRKEATHHEE . EXFER T R AREL & E— MG B R R
continue; AT, XM RuntilfBAHEKER.

FRuntil & PATHRF W E KBS, ILGDBERHR FEMIE —TRELEE, E2-1285R7T
FFuntil fHER

...previous code...

int i = 9999;
while (i--) {

printf("i is %d\n", 1i);
...lots of code...

}

... future code...

until

B

E2-12  untiLBBAVH BFEARS SRR RSO T 1T

YK, WRGDBEBFEH BRI — M, TRSEBEEE: WRE2- 128 Mprintf()
AT — MR, HREER R A
GDBEAF MM TuntilME T E N : PATER, EBEXSAER AT —4TEA
3
R, SRS, XAREAERER. ATRIRE, KEREEFE2-2.

Ku3iER2-2  until-anomaly.c

#include <stdio.h»

int main{void)
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{

int i;

for (i=0; i<10; ++i)
printf("hello world!");

return 0;

}
BATEEmain OMA DK EW S, BITEF, HEHuntilkEiEreturniEf].

$ gdb until-anomaly

Using host libthread db library "/1ib/tls/libthread db.so.1".
(gdb) break main

Breakpoint 1 at 0x80483b4: file until-anomaly.c, line 7.
(gdb) run

Starting program: until-anomaly

Breakpoint 1, main () at until-anomaly.c:7

7 for (i=0; i<10; ++i)

(gdb) until

8 printf("hello world!");
(gdb) until

7 for (i=0; i<20; ++i)

(gdb) until

10 return 0;

(gdb)

ATLEH, E-until/s, GDBAEBTATRIIEST, AEBEFIET. EEXRKRERNE
7T L ESITREE? L b, REMLWN., RERFCL T LIFIER, RAXUTR
—NELKEE. GDBERAFHKENSETES. BRforGMRE NTE XA L HATIERNIL,
BRGCCREAEHR T MRBHAFRIFETN . FAZKMSEREWETITRE, FLGDB
PFE R TEARBS . B b, untilSEFR BRI RHATRFR, HEIERE NI S RT AR
M E RS ES, MARERIREEREH—MEXKNITS,

L, XFERTRARSH NI, B THREANSUIEREN. 4t BIEE
GDBH—L3 24T 4, 7T LUK R T i 2 i IR AR AL B fe 2 B B (i — X
HER R,

WMERRGEET R, T EEENSENICHRES, WATLI{EAGDBMdisassemble ¥, JETHER
Fp/x $pcliti BATME. OXFEA U ERunti M IS . HRXRZ-FERINER, 7E

O WATLMERGCCH - sk B . WAIRIERSE—ANERHN . sHLRES X, L BRT HmigER™
AR, ER, XRRLEILGES M, AR E AT .
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LRENAFXARAE. RARFHNERR, $iTuntil® S FREBEIBHTE, XMRER
RPATuntil, FHET LB FF LRTHITEES .

until@r S WA EZHERE T RAEEASE . FXE, EadtEIHSHE241701R
breakfr &40 E . EFLEHE#E2-15, WRGDBAK T main() N OAMKI—ANT &, AB4 AT BAE
H%Tﬁnzﬁb%%ﬁﬁiﬂ1ﬁzr?~§#uﬁ£uswap()E’J)\D

0 until 17

Q0 until swap
Q until swapflaw.c:17

Q0 until swapflaw.c:swap
2.9.2 #DDD

AN RHAEWT A AL B & T DDDERE HATHI & Frr K.

1. FRAEIRAE

DDDHIfi 4 TR XN FrextfstepMIFAEH . 7o, LA HIEHFSMIF6 T e B IRAT
stepflinext.

MR BEAEDDD TS Minextilstep, BIET I FAEGDBREREMIIE.

(gdb) next 3

A4 FELEDDDREHIE & 0 R EHGDBA S

DDD K4 T EHH — % N Fcontinue fI3E4, (BRFRMEH, WMEEPITHSEHN
continue, E{FFIGDBEHE . O] LABTVEE 033 Freontinue until herelEIR, XAEA] L EIEA
BB —ATRARERNE S (H2.4.177). EXHMH, continue until here MIKE “—EHAEEE
PATEIX— R, ERTEEA R M A F 1L,

EGDBH, B HHESHFInext 7T LAIRE 5 finishiBRIFIRIR, REfinishEl /17 {#
—ik, (BR7EDDDH, {FRfinishBME AR, FAXHRERGS LRPHEE—IREIRIA.

mEF K EDDD, NET LL{# R 42 A Until on the Command Tool B4 i Tuntil, L& H
THProgram—UntilZE 842, Wr] UMF M IRESEFT. ERFXMEEmS, BERN—FaER
HiE! 5EMBLGDBM4S—R, WMEBEMFEHFTSHMuntil, UFEEDDDEHIGHOTRKE
BAF FIGDBA S .

2. Undo/Redo

2,76 A4 K, DDDAH —NERH M Undo/RedoZhfig. ZEH—FH, HBMNNERT W
BN ORI A HBR . XF VR AT LU FRun, Next. Step3lifE.

B, SFEE2-13HARNENR . BATERHswap O EIET Wi, FTHEIAT—A SteptfE,
BRA/NLEE T Nexttidll . BEXFER, REHREHUndo, BATLLEH MBLEREZ, mE2-14

P7R . DDDREHIAT (95647 B R BT A R — A 0 S0 G, TR BRIRAREY T Stk
1k,
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T

#include <stdie.h>
void swap(int *a, int *b);

'iint main(void)

int i =3;
int j = 5;

printf("i: %xd, j: xd\n", 1, i}
swap (&1, &1)»
> orintf(Ci: %d, j: xd\n", 1, 3);

return 0;

B'reakpoint 4. main O at main,c: m
(gdb) nex
(gdb) T

Mnduds <std1o h>
void swap(int *a, int *b):

I{nt main(void)

int i = 3;

int j = 5;
. printf( 1. %d, j: =d\n", 1, i)
SDowap (&1, &)
printf('v xd J: ®d\n*, i, 1)

return 0;

Breakpmnt 4, main O at main.c:10
(gdb) next
(gdb) |

E2-14 BAdUndodiiel b— MRk
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2.9.3 7£ Eclipse #

Eclipse™ X I T stepFfinextir4 72 Step IntofStep Over B4R, Step Into EFE#EDebughi &+
RATLE) (L7, MB2-1557R, RAREEHRI SR T EIRFEKHI. Step Over BFRHLAE
ChEN. B8, BERTHT —MEARE N get_args VMR, E B EStep Into FHIZF
THTREEREEZRBNE —MEAT, MEFStep Over BHKE T IKE 54 7E X
process_ data()E’JﬁfHEP “

insc - Eclipsi

|

i

B

{ o gdh (12/16/07 7:55 PM)
1 8 mworkspacefinsen_son/Debuglinsen_sort (1/16/07 7:55 PM)

cigel=d BECI ® num_inpas : it
process_data(); ° o
print_results(}; nUM..Y © i
4 gef_angs(nt, char™) : void

° scoot_overint : void

B2-15 Eclipse® KStep Into B HR

Eclipse i — M 4T finishf¥)Step RetunE 47 (7EStep OverEill) . BEHuntilMThaEEEA—
. #EEclipse il % FRun to Line CEMLH T HATRREFAME O ESRiRAD Remk
A Funtil SR ET

210 EHE=

RERATE A, RS0 REZE mAME 1. 8T, ANELESFERSE T A0S
W AR A EMT A AMELE,  tn SR A A E BB A .

EEUTRMARITAETN, BRA - NEERH . MRWEENEERE T —MyE, &
LMW A HER TR A, SHZRENERERUR, EHNAHST . &40 RETE
PREER 0 B A A0 2 B 2YLZPREEE I A Pl . MR L, SR eREZEEALE
2T HENERN, B MR A XX T2 R TE R RIELEEE R R HAR R
SENEH . ERAEHMKSEERT, EBRRFMAGE S WERH. EAE.
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2.10.1 GDB
WE R R HEIEA:

break break-args if (condition)

H Fbreak-argss2 T LA £ # %A break LIS EWT AL E M EMSE (24 15 FFTE KD,
conditionf2.12.25 E XA IREIAR . FEE conditionHI B FE S ZATER. BHFESRLMF—&C
BFLREREZMANER, BEA—HH, FRIREREFERIIN.

flan, TEREETORAF BT FEA -GS TSE, W Enain () L #®:

break main if argc > 1

R AER, THERTRIIZERSEELN T REREH S - F W T AR i

for (i=0; i<=75000; ++i) {
retval = process(i);
do_something(retval);

}

BRARENE 21470 000 BFSANREL, EAEBRTEFE, BEARTEHnexti@it
69 999YIk . XMMIER B S EHLL TN, TUERBATRSBEE - MA, BREREXSE
F70 0008 A 7, RBBWT.

break if (i == 70000)

LR, A LLEITEE A continue 699993RIR1BAHR KRR, REXHEAKRFTE.

ZAFF WA A RIE, AUATLUALRAESAEENER. fFconditiond AT AF AHFLLR
ERE? EREMNCEFEAF LA UMAEARERX. TREATARER, HFELEM
/R, BIE (3RO HifE (0) . B

O %, BERAMPHSZEES (< <= ==, 1=, >, >=, & ||%) , #ln:

break 180 if string==NULL &% i < 0

O EATHBALEER (& |~ >>. <<%, .
break test.c:34 if (x & y) == 1 ‘
D ﬁ*@ﬁfﬁz (+\ -\ Xs /\ %)7 @Jﬁu:

break myfunc if i % (j +3) !=0

O BRAEYTargcHargvEAmainOWEH. (AR, WRGHATRNARKRESN TEM, hilacfav, HAaRAE
RATEMRAR. ) IRER—T, TREFREZESEZ - ASH (Biargv[elfBEINRF AL MARK, N
XELAEEESE AR .
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Q RECHRY, REENEEEIEFY, flm.

break test.c:myfunc if ! check variable sanity(i)

Q RS, REZEWFHEEST, sim.

break 44 if strlen(mystring) == 0

T SE A UF IR E A, B AT A B A B — e MR, s
(x&y)==0
tesl, RFEGDBRIAXHF M HERE, MZEARHRRAFTHEN ULFEELXME

), MAME—BEEM RS TEARREESRE hint. 52, MAREFRARFE, GDB&
RIR AR EHERint KA, HXMERRA LR, RAIREESHE .

(gdb) print cos(0.0)
$1 = 14368

R, REBFERBTHTE.

(gdb) print (double) cos(0.0)
$2 = 14336

MR =AEFAIRILE, NLMEORIEZEL.

;f,#%4%;%&%%%&@%%f%z#ﬁ&%ﬁ%@xﬂﬁ@%iﬁ%%ﬁﬁABFf

T LR IER BT OB E A LG BT AR AT R Pla, nREE T W sBEATR I
Ko BRIAERBRMEAMHi==3, REREA.

(gdb) cond 3 i ==3

MRUEEMBANL, BRERF RN, RERA:
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(gdb) cond 3

210.2 DDD
#EDDD R B B A 7 LA ZEEH1 & & 0 H R EGDBIE UL s #Hin FHiafIA =
FHDDD. RGP FHB RGBT AT REIEFEMN A (BIIEFEGR . AhHiE F4E
12 1E45 S5k FT FF— AN B ik FEProperties. XA S HIL— AN H SR, FH—A 4 HConditionf) T
ANOME. EZEPRALKY, BirApplyiEdl, RFHETClosetZfl. W mILTER R &M Hi A
X R E2- 16 7m. BAEB R4 LERT &MFj==0, EH—TF, B—THE LK
IEFESRESEE RS, RERMNXZFMAETH,

E2-16 FEDDDH B s N &1

2.10.3 Eclipse

7\77@3%&&&%%@%)@ FEZATABBRIN R4S, % Breakpoint Properties...—~Common,
HEMEEFERLA . ZAIEENE2- 17578,

Eo& Propectics for CAC i breakpoint

Actions

Fittering

B2-17 fEEclipserf S s i n 41
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211 =Sl

HGDBEZWI A, L TEREESFEENTE. MEREER R A (51EFRARK S
—f) , MREBEMRKNEZE. iILGDBESKEEE M AR B3PIT—He4, NTTEHT
X —iIE, ANRRFE?

=L b, FA “WramerIR” ?J‘Eﬁfu1fﬁlizﬁ:$o AR FGDBprintfin4 K@ 4
k., BAREPEERE EXNFprintf, BREEGDBF I LIEFRSECHELMRE, RER
ET R ER .

1§ commands i & B 2 5%

commands breakpoint-number

commands

end

HH breakpoint-number 2B K iy VN NS LI R H‘J*ﬁ”ﬁ commands & F AT 7 PR K
fEMEMGDBMA TR BLEMAMS, REEAendRATAMSTE. WBLE, S3GDB
XA AW, EESPITREAANTEMGS . EBIE -, RERBE$2-3,

KH3;EEL2-3 fibonacci.c

#include <stdio.h»
int fibonacci(int n);

int main(void)

{
printf("Fibonacci(3) is %d.\n", fibonacci(3));
return 0;
}
int fibonacci(int n)
{
if (n<¢=0 || n==1)
return 1;
else
return fibonacci(n-1) + fibonacci(n-2);
}
AT H A F 164 Fibonacci () LR B, T, AR IR flprinte () B3 EH

HEEAES. Bk, ERTIRMI PR, 287 (EREEENL, HARBIFERHRE
MEBEFELR T, BETXMEERFHRE 2z RIS B REANE, RLEAEF X
R, fH, SABEXNEDSERBER, FXRE AR MR E L L.
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A LM step BB RS, HESR AR fibonacci() M dn, BEFERGSYIEET,
FEASHAFREEIRAR AL, ERMNE—TF.

B, fEfibonacci(VBEFTRE— MR, XM AHEREAIFRTL, RAEEREN
F—AWim. REEH S ERE- MaHTENR TS '

$ gdb fibonacci

(gdb) break fibonacci

Breakpoint 1 at 0x80483e0: file fibonacci.c, line 13.
{(gdb) commands 1

Type commands for when breakpoint 1 is hit, one per line.
End with a line saying just "end".

>printf "fibonacci was passed %d.\n", n

>end

(gdb)

R TEF, HERERETHAER.

(gdb) run
Starting program: fibonacci

Breakpoint 1, fibonacci (n=3) at fibonacci.c:13
13 if(n<=0 || n==1)
fibonacci was passed 3.

(gdb) continue

Continuing.

Breakpoint 1, fibonacci (n=2) at fibonacci.c:13
13 if (n<=0 || n==1)
fibonacci was passed 2.

(gdb) continue

Continuing.

Breakpoint 1, fibonacci (n=1) at fibonacci.c:13
13 if(n<=0 || n==1)
fibonacci was passed 1.

(gdb) continue

Continuing.

Breakpoint 1, fibonacci (n=0) at fibonacci.c:13
13 if (n<=0 || n==1)
fibonacci was passed 0.

(gdb) continue

Continuing.

Breakpoint 1, fibonacci (n=1) at fibonacci.c:13
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13 if(n<=0 || n==1)

fibonacci was passed 1. :

(gdb) continue

Continuing. -
Fibonacci(3) is 3.

Program exited normally.
(gdb)

REFHEERANHTH, AERHATK. B3R, RIICLMET HREMLL. T, U
FHsilent@d (EFERGSIIRTHE —ANard) ECDBEZFH MM AN . iLRIF—T
silentMISEFRY A . ERBM AR F @ FIRBERNFERZENGLIIR “ EI” kRE
BrE X2 FIR.

(gdb) commands 1

Type commands for when breakpoint 1 is hit, one per line.
End with a line saying just "end".

»silent

>printf "fibonacci was passed %d.\n", n

»end

(gdb)

R a0 TR

(gdb) run

Starting program: fibonacci
fibonacci was passed 3.
(gdb) continue
Continuing.

fibonacci was passed 2.
(gdb) continue
Continuing.

fibonacci was passed 1.
(gdb) continue
Continuing.

fibonacci was passed 0.
(gdb) continue
Continuing.

fibonacci was passed 1.
(gdb) continue
Continuing.
Fibonacci(3) is 3.

Program exited normally.
(gdb)
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RENMEERNE. ENANRE—ITUERE: IRGIERTHEE—ITH4E
continue, GDBHTETERAT &R T & E4hEE HEIPATIEF .

(gdb) command 1

Type commands for when breakpoint 1 is hit, one per line.
End with a line saying just "end".
>silent

>printf “fibonacci was passed %d.\n", n
>continue

>end

(gdb) run

Starting program: fibonacci

fibonacci was passed 3.

fibonacci was passed 2.

fibonacci was passed 1.

fibonacci was passed 0.

fibonacci was passed 1.

Fibonacci(3) is 3.

Program exited normally.
(gdb)

fRA] ReTE E MR B E R PR A M AT R A MR R N S, i RNTEX BB
SMEF GDBdefinedr & A& % .
g% ’ tﬁﬂ‘]%l% ’ ﬁz %J print_and_go.

(gdb) define print and go

Redefine command "print_and go"? (y or n) y
Type commands for definition of "print_and go".
End with a line saying just "end".

>printf $argo, %argi

>continue

>end

ER ERABBEERRNE, MRA

(gdb) commands 1

Type commands for when breakpoint 1 is hit, one per line.
End with a line saying just "end".

>silent g

>print_and go "fibonacci() was passed %d\n" n

>end

FER, print_and_goMIZHZ RMRHES. RELHTREFN, BEISUAHRKES,
BREAAIAEF A UAENBFREME T RN E. WA, WELK R RE gdbinit T,
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AR E A THRMER. MEHR—T, REXNMREAGRE2M58, BERZAFIONSH.

S N\show userf] LIBRIFTE ZHFIR.

REMLIRFEEFH, HEBEMNSE&4HHEHE, BEFEXWAS . FAXMEMH
mANEY, BEEWURERECES, REFAGDBEAFMERNRIEES. U, XRARFAER

%c

DDDH H i & FIRIELIFDDDH Il . Bk, WEW S, FHAEFEFS, Hik
#Properties. XMNSHIA—NMHEED. FAKF—MKNFEDR (WMEEREZEXNMKRTFER,
BERAdEH, 2FGSEORID o AILEGAHEARXANEO P, &F —MRecordiZ4,
HixAMEH, TSR GDBEHIE F.

Eclipsefh & F i &4 5 R k.

212 =

W RE TR BN A, ERUTEFN S, BERGDBEEFRFHATHES . X5
ETRIRERA “HEE” X—ATHEAES. RNAZKE, B SRERGDBELFEANRENK
BT EREEITHRS. © ZREAWUEFHE, LmREHLHK.

(gdb) watch i
ESERE SR ENGDBHE & RANBATLIAEEE .

(gdb) watch (i | § > 12) && i > 24 && strlen(name) > 6

ALV IR R E MR M AeRa X L SREXNEZCEN, GDBRYEFERAFNHIT.

SRR AW 277 A0 R, BRNE ZHE—ANEERXA. KaS5HEREH K —
FEXEK. AERERAER, RAFEEFETAL “BHEERE" BRK. BACEEA™BEK

Q@ FEABE2. 122 P ELTANA.
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TERFN, B Ll R s la i Ar 7 B AR /E A AR & . — B AR B AN A77E TR A R R AR Tt (5
AFRHEENREURER), GDB& AZIMEREM .

B an2. 5754 & AswapperfIfEF . X NMEFT, BREREEM T WRNFH#E2. f£GDBE
BEXT cliswapper.cRISE3MTZH, AREFEc LRERMA. o, WREERETHUA, —
HGDBMswapper()iR[E], B BsilRZBNA, FAAREFE.

FIRZEHRNHILGDB W, XTI R OENAEEEER KU H Tt
XK. BREM AU EEAH, BRUERSHFNNATREGHES. KN, MREH—TE
BEHT, EMNARELHI. MRFFELELEND, BYWAWALMRER; GDBRARME
MEETHRE. BB K —NEHITE—FNE.

2121 REEAS
A BvarfrfE BAEEREA R, wTRUE AT ar@ B B R A,

watch var

R RHE Hvar IR ENGDBE T, XRAMH AR ANERBEMAHREE, EAERE
T8 R, B —EEREV . GDBER _EREvarf A A5 B R ER D —BIERT,
T EAEN S BN ERRERIFRERR, ERAERKEA TR —AWRAEE, i
SR EIRRTRET RTRE Y.

%‘?ﬁdi)ﬂ 1% /B‘U* :

\"ﬁ’ﬁxﬁLﬁmiﬁTm mm

s ,5?ﬂxmmaﬁax3@ﬁitf5%$

'i:’#\&)ﬂ)fifbll"]/ﬁii?ﬁ;‘-%ﬁﬂ,!; 13’@4?49& R

SR i’GDB/\I\_Lﬁk’f#'-;_%llk;%g $% ﬁAﬁ]‘- ey

AA RS FUEIRA T I, DI USSR Y. EﬁLAﬁ£5m 
IXAFEL%J GDB%JE;A#\{E‘!IU—F/%J é! L ’ |
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HENE-NTRASFEFERARROZ R, BRAER M intZR xAflly, ERBTRE Lk
1Tp=ty, TIIREIEEREIITp=8x. RAIBEL PEYMMMERRBTELNE. FBREFHE RN
SERRALE AR R S, FARALRARK. R, BEREREA, ATLSIZIMEy
FEFRIRHA A B T 1E.

W RRE R BRI, EAMUXBTRMEE. ELE, ATUBERERERNREA
Ko BHREAGREN, GDBEE T, FEA—AREl, REWTRHE.

1 #include <stdio.h>
2 int i=o0;

3

4+ int main(void)

{
6 i=3;

7 printf("i is %d.\n", i);
8

9 i=5;

10 printf("i is %d.\n", i);

12 return 0;

138}

BATEES SR T4 B 2ES . EEnain() A DL —M A, UELLIEEREF,
FHRE AW A S IR K T4, PREAEL LRBEMMA, FAERFBITZN, iNEE.
FE LR SE Emain () LR ERT A, AEELILRERWS.

(gdb) break main

Breakpoint 1 at 0x80483b4: file test2.c, line 6.
(gdb) run

Starting program: test2

Breakpoint 1, main () at testz2.c:6

BERIEAAEFERENR T, PaRE RN HEIGDBALERITIE . HiNT AT LR,
FERATR = ML aKIE L.

1 (gdb) watch 1> 4
2 Hardware watchpoint 2: i > 4
s (gdb) continue

1+ Continuing.
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Hardware watchpoint 2: i > 4

0ld value = 0
New value = 1
main () at test2.c:10

©w ® N > o’

RE, GDBEBMUTMEIVTZRERFT, XERERL4FENe () BhT1 (B,

AL EERSI S & D RERMR, AW, FAATRRMEAGUIENESE. 7%
BEOT, fREREEEL ERERURNMNE. IMIBENBEZENE LD, ArLiE
RERBTERZTEMNE L. BHZEEURHERE, AEEEEAEERR R RIR
5. RUAMNREASHRY SNAAE E/FSTERFE. ATEERENRINAR, B9
232N B TR EBR Y H TR BT

FEEclipse F W E MM A M50 T : R E D4, 1%EHAdda Watch Expression, $R
JRTESHERE RIS TR R AR

2122 FiEX

AHEERNINB T ELGDBMwatchii & {FH A XX (expression) M—Amfl. ZmFIRHA,
BHALHIGDBM4 (Hiprint) MEZEREXSH. Fit, BIIWFNBXNSEMILZHT— A
L4 :

GDBHHIRIEX AT LB AR E A

QO GDBHEAH;

O BFHPIAEAEERBZNNZRE, HInEE e T e

O EMMERERHE. BERFEHFEE;

0 FAEEE nEREFEEEIETLERERER";

O &, RECEM. RLRGEIFRNTHES € XHIEER.

Eltt, mEEREIRFORTRAN-T7I2/F, HARMELTRI[ANERBRT4, AFERL—H
A EEAT Fwatch i>4, &R LMFHwatch 1 .GT. 4.

BARTERZHEN P EHCIEEATGDBRER, ERRZATCHCHIERFERE
B MBRFEHRECESUMKIES, GDBREXBMNIZESH TEFWE.

O EHEAS B, E/GNU GDBERFME LM BB A fHERER Y, RUHRIFEmit. mRERGCC
M-3R, MATERER P AT ENE.




MEMEETE

Kl 1 E4AN, EGDBHR LME Aprintfr A EK{E, 7EDDDMEclipse 7] LLIEE
¥ BARTR SN BRSSP AE M 5 AR B S H Bk A& 1(E. (2EGDBHGUI
RHET ERANREREMBREHOTR, ERFFREANANNE.

3.1 EBRRHUKED
TERS IR GERABAEME. ERLE) S

// bintree.c: routines to do insert and sorted print of a binary tree

#include <stdio.h>

#include <stdlib.h>
struct node {

int val; // stored value

struct node xleft; // ptr to smaller child

struct node sright; // ptr to larger child
};

typedef struct node #nsp;
nsp root;

nsp makenode(int x)

{
nsp tmp;

tmp = (nsp) malloc(sizeof(struct node));
tmp->val = x;

tmp->left = tmp->right = o;

return tmp;

}

void insert(nsp #btp, int x)
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nsp tmp = *btp;

if (xbtp == 0) {
*btp = makenode(x);
return;

}

while (1)

{
if (x < tmp->val) {

if (tmp->left 1= 0) {
3 tmp = tmp->left;
3 "~ }else {
- tmp->left = makenode(x);
break;

3
}else {

if (tmp->right f= 0) {
tmp = tmp->right;

} else {
tmp->right = makenode(x);
break;

}

}

void printtree(nsp bt)
{
if (bt == 0) return;
printtree(bt->left);
printf("%d\n",bt->val); k »
printtree(bt->right);

-

int main(int argc, char *argv{])
{ int i;

root = O;
for (i = 1; 1 < arge; i++)
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insert(8root, atoi(argv[il]));
printtree(root);

}

EENT AL, EFNITE TEZESRNTAEN SPHE, A RN LERA TS TS
EWEPHE. Bfinsert ORI T — NI A, IHTHEM TS LKA E. Bfprinttree()
BREAFERERETRITE, Tngin()BT— MR, WHBMEFERSEH. ©

MTXBHEREE, BRAESARBNA/NOTEinsert () F X makenode () HHATE — WA,
W B .

tmp->left = makenode(x);
A2
tmp->right = makenode(x);

MBBTRMNHRFHRORD, DERSmH.

$ bintree 12 8 5 19 16
16
12

UBAHER— FIER T AT R R4S A B InER R,
32 TEMNERWENEE

BATXE MR FHELETS, EEEREANTE. FTEHENEBEI k.
3.2.1 7£ GDB rhth#s

LRI ET P A S GDBME Aprintir 4. EXBEWFAFHER? FETEERRE
insert() P5EM, FEMIZETERRE—MFRES . SR ZE L HwhilefFH FiZ1TGDBA,
WS KBRS HIT—H (34 GDB#4.

(gdb) p tmp->val

$1 = 12

(gdb) p tmp->left

$2 = (struct node *) 0x8049698

(gdb) p tmp->right

$3 = (struct node #) 0x0

(FESBIENGE, GDBRYMIHHARIC AL, $255, XEHERIRAMM £ BAIEE3 4.1
PSR EN)
EXBIG R, tmp X B0He A KT RAEE12, A—ME0LIRE, MARAMAIEE . 2R,

O B 3 — T, B 1217 (U typedef: nsp. XK node struct pointer, {ERHATHIHUIRTT A NS BNo Starch Press.
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LR HIKRE, EirAFitat, TREXENENARRE BEEXER, HEEH ZIF0T0
X—HEREEN. ERfXEEWEINRRTR2NETH, MARATH.

o F—Apit: Md B LH

FIREE WA HERAX3 N printiy @ RIEE R . FTENMBNFTRH— 1 printfh
AR EE.

(gdb) p *tmp
$4 = {val = 12, left = 0x8049698, right = 0x0}

IR NI T I e TEE YRR T i

BT tmpfe WS, FEibxtmpRIZNEME S, GDBRENIER T SEHAZR.

o % Ak 12/ GDB#displayd 4~

B LT *tmpRETTH B AIAE /1. HIRESIM AL, AFERA—/GDB&4, ML
3, B2, MRMESTEFRAR M ANBAZA WS, BA{FHAGDBRdisplayfi4 (H5A4
disp) EEREWEEL M (EFRE S . XML ERGDBEMTHEXEL T (HTAY A, A
nextistepfii &%) MEHHIEESRE.

(gdb) disp *tmp

1: *tmp = {val = 12, left = 0x8049698, right = ox0}

(gdb)
Continuing.

Breakpoint 1, insert (btp=0x804967c, x=5) at bintree.c:37
37 if (x < tmp->val) {
1: *tmp = {val = 8, left = ox0, right = oxo}

EMTfEX BT W), GDBFEEZINT S LLE Bt tmp, EAAT T displaydi4.

AR, REAZERERETN, 4 ERIIRTHEESRHE.

o %= At 4%/ GDB4 commands#4~

BRFBELAENVRLNEFFHANE. F1ENFIGDBcommandsir4, ATLUEMT
KB~

(gdb) b 37
Breakpoint 1 at 0x8048403: file bintree.c, line 37.
(gdb) commands 1
Type commands for when breakpoint 1 is hit, one per line.
End with a line saying just “end”.
>p tmp->val -
>if (tmp->left |= 0)
>p tmp->left->val
>else
>printf "%s\n", "none"
>end
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>if (tmp->right != 0)
>p tmp->right-»>val
>else
>printf "%s\n", "none” *
>end
>end

R, XTI, GDBHIprintfr4H — M ERAMAMRAS——printf(), B
5CETRA M.
THERESR=AENGDBIE MBI .

Breakpoint 1, insert (btp=0x804967c, x=8) at bintree.c:37
37 if (x < tmp->val)

$7 = 12
none

none
(gdb) ¢
Continuing.

Breakpoint 1, insert (btp=0x804967c, x=5) at bintree.c:37
37 if (x < tmp->val)

$6 = 12

$7 =8

none

(gdb) ¢
Continuing.

Breakpoint 1, insert (btp=0x804967c, x=5) at bintree.c:37
37 if (x < tmp->val)

$8 = 8

none

none

gk, AR AT DU T 5
o Fvy/pit: 1A GDB#callfd
IR B — A3 L VR R S T B 35— MR . e B R, AT LAE 7R
SR insert () IV FE B4 A RESR S X AE 3 . o F IS I A SO B — A R ——
printtree()TT UHX S, LT LR B 7EVRAT R insert V2 B T 8 INSHIX A B 3
IR A

for (i = 1; i < arge; i) {
insert(8root,atoi(argv[i]));
printtree(root);

}
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R, AWEFAERE XA RAEM, thin, XATRERTRE WAL A R E IR AR St
FEHHF. WESDTEERN, BEEEFRBERNER THERMNE. £, XRREET
5 P A K 22kt S O S .

MR, MGDBHIX M LR EF . 7 LAEEGDBRIcalléy & IXFH . #lgn, FILATESE
5747 (Rlinsert(OKIRE) WE MR, REPITINTFRHE.

(gdb) commands 2

Type commands for when breakpoint 1 is hit, one per line.
End with a line saying just "end".

SPTintf "skrrrsrkrs CUTTENT tree skt

>call printtree(root)

>end

gE B Pe e B GDBYE G A «

Breakpoint 2, insert (btp=0x8049688, x=12) at bintree.c:57
57 }

skrckkkkk CUrrent tree sekkkxkrk

12

(gdb) ¢

Continuing.

Breakpoint 2, insert (btp=0x8049688, x=8) at bintree.c:57
57 }

rpkkkkkkrk CUTTENt tree krskkkksrsk

8

12

(gdb)

Continuing.

Breakpoint 2, insert (btp=0x8049688, x=5) at bintree.c:57
57 }

skkkkkkikkk CUTTENt tree sookkkortokrkk

5

8

12

(gdb) ¢

Continuing.

Breakpoint 2, insert (btp=0x8049688, x=19) at bintree.c:57
57 %}

sk kkkkpkkkk CUTTENt tree skxskkskrkx

19

12
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ER, B—ZRFr5IRAENE - MRERES19T. AT X—F BT LUR R EEMH
BFER. FHEERNEIREFZITET, EinsertOMFFLRE— IS, BEXKEHE
fx == 19, REMRMERET HAHE. .

AUBEE SRS E ARH4E, REFRABETENE N — M EREFRIE ZH %K.

(gdb) commands 1

Type commands for when breakpoint 1.is hit, one per line.

End with a line saying just "end".
>end

3.2.2 {EDDD Hh#&#

MAEIREL5E, 7 LIADDDHDDDES] & % 04 i £ GDB#4 . {H£DDD ¥—/ K
IEME 2 7EDDDHIEITIRZGDBm 4 B 78, TEAHEEN T, DDDEEMBIITGDBIERAK
YRH SRR, thin Bos TR BB SR . ,

IEIETEJLETREM, ZEDDDHRELENERIETE 7 ER: RER RirEH B EEAN
O RERAT TR - EREEEFEMBE B ESEHE, LEENFEREERESHN
FERF. BT E (6 F A F AT TR 30 = SRR ISR 38 B

R ABiE, GDBHIdisplayfn47n~flA:

(gdb) disp tmp

KB, tmp 1 400 AR YOR
BT AR B, AA SR
PR, BTt AR I [
mAIRE, FULEHADNRHEH TR | roownec

\ LY s 3 el:;—grlg t = makenode(x); ‘
HLIE 5 AR AT A e o
DDDH % B B e & Display i 4 - :

LER
g

WREFRBEDFEEERIL L [oemmnono
Bl, LAGIRHiroot, WARM—4 | naass
RS- IFRAREA . WLUEE, g b T
LT B B root W T, HTprint  |yor o oo o
rootFPrint *rootf) THEA A5 TATH F
GDBS ¥ &R, H3k BeA1mi
H HELAEDDDI I & o (KR GDBr
SRR, 5T BRI,
BH B AL Zpisplay*root. 1B E|VE ) ]
(R SASAT U AU, FRRE Y Al BRARERHE
& R InE3-2577R

e arge; 1+4)
ator(argvlil));

16
found.

{btp=Nx804572c,
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val =12 "

Jeft = 0x8042018|

right = 9x9 B T e N T Y e
} else

if (tmp->right 1= 0) {
. tp = tmp->righti]

Y else .

tmp->right = makenode{x);

- break; - . . -

void printtree(nsp br)
- “iF (5t = 0) return;
i printtree(bt=>lefr);
*, printf(*%d\n” ,bt—>val
¥ printtree(bt->right);

Breakpoint 1,-Insart- (btp=0x804972¢; x=12) at-bintree.c:57:" - =~ = -
{gdb) cont P T T .

Breakpoint .1, .insert ‘(b,tp=01(504972c,r x=8) at bintree
(gdo).. R »

:57

E3-2 FRKER

XE I —METHDDDE O—HEE N, HA B RN Froot. 2B AL, X4
TR £ T GDBKIdisplaydr4 . {HRXBEEIFFIFART DUREMEER, thin, ERER
MEST, REAHETRHRY AR left TR, GXRAESHright T BB, FAEEHR0.)
SRIGTEH Y SE B ik #pisplay * ()%, BZEDDDE3-3f7~. EHt, DDDE2I T XN (8
ER—H KB, REEEREEERN—F, EEER!

| Tereot =
val =12

teft = 0x8042018| .
right = Oxi

¥ else [

1f (wmp->right 1= 0)
tp = tmp-»right;
} else {
tmp->right = makenoda({x);
N break; .

o -
ho .

void printtree(nsp bt}

if (bt == 0) rewrn;
printtree(bt->lefu);
printf("%d\n” bt->val);
printtrea(bt->right);

(gdb) cont

Breakpoint 1, fnsert (btp=0x804872c, x=8) at bintree.c:57
(geb) graph display *(reot-»left) cependent on 1
{gab)

K33 BREZEER:
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b

BYTARNARERN, BAFTAARNE RS BEIER. BR—MEENORE N IEorT, A8
A LA B L BRHTT A

B B E DRI ABIREL . R LUB R B 630 % E 0 A T 7 AN TERBITE O,
B R4 1 5E—7E /5 3DDD R FUA ﬂzﬁhﬁOM%ﬁwmmmﬁénﬁmﬁﬁmm,

$ ddd --separate bintree

S LB A O—— B O . BES WO RSERE O, X O ik N AT L E S
o

MREEDDDAIE MG HEE ORISR H N A, IR L 7T LRI — & . 13,
LA —N4 B, REEEUndisplay i,

3.2.3 fF Eclipse hHE

5DDD—#%, B Eclipse PR ERELE, RERH R BINEREE O KA &M
S BRI . EE, XUBHRE— MK E, MAREstruct P XEE, WE34FFR. X8
BATRIIHE A T x 1, BEERERIFEEER BT P temp->valfvald e, MAS BRI
BREHA

o §8 gehimi (171707 11:04 AM) Guspended
k P Thread b (Suspended: Sreakgoint hi)
s ) s e R P DRSS U

2 1 man0) orbipace/bintres/binree.c78 0048531
o] st (1211707 1104 )

Eeade. i

Faportere 1= 0) ¢
tap = tep->left;

} else { i
top->left = makenodo(x); o mikmodelmo:nsp

£ a mseniesmved

| o prmectom von

No syebol "wal in currest contesc

B3-4 F#Eclipset i Bir A E

X, AT LA FEclipsef Variables¥L /&, 7 K3-SH7R A KA LT LLES]. Biditmps3il
M=AEREERA TR, RERTE—T, XGERMERT tmp->val. (BRAEE12),

BT, BEET lefrtFUMN=ABLUE, BRIE3-6F BRI, FHLF
ﬂu%ﬁtmp»left—wal)@&
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;| o Ebiree Debug IcxC++ Local Appication]
o R pdbiml 112/1707 1104 AM) {Suspended)
= 8 Thread bl (Suspended: i

= 1 man0 morkspaaybinireeintre.C 26
£ 9eb 0211707 1104 A}

Af (tap->loft 1= 0) {
wp = top->lefe;

} else { soat: nzp
top->left = makenade(x); makznode(rt : 255

menins”, A1) void

np s svd node®

No sprbol “val* In current context.
sywbol "val® in current context.
syrhel “wal” in current context.
syzhol "val® in current context.

o [E]bintree Debug [G/Ce+ Laca) Agatcaion}
3 7 S8 wm (L/L0T 1104 AM) (Suspended)
@ Thread 1) (Suspended: Breakpokt Sk
e

maia peorkspaceibintresbiiree.c76 BOBLE5 3L
o8 b (120707 1104 ANY

if (tmp->left 1= 0) {
top = top->left;
} else {
trp->left = nakenode(x);

nsp 1 Suanode’
U™
makenode{nt : nty
Pseng’, 10§ void
ivmeetns) : void

i o0 o @ BOR

F3-6 7EEclipseth BREEFE 4T 4%
BT, VariablesWER B2 B R, XA, A Ekroot. TLLFiZ
AR B INE| VariablestL B F: EZMME F AT, %EHAdd Global Variables, 7 HE 3 H 30 5 1
i B root KHE, ARJFEIFFOKIE.
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3.24 WEHMSHKAE
EMSEIERIEH, EGDBH, wWliamHEA A, thmBElR.

int x[25];
TiEREITEN:
(gdb) p x v
B2, MRERHSUNEBHEASRAARR? .
int #x;

X = (int %) malloc(2S*sizeof(int));

MREZIEGDB P fy A, HABERN:
(gdb) p x

A DA ST N A bk . BREBEN
(gdb) p *x

XHERSRHEAN— N TE—x[0]. MRTLUEAEMSp x[5]FHEMARANTE, H
RABe R B 7Ex E{F Fprintdy &% 854 .

1. GDBHRYFER A E ‘

#EGDBY, "JLLERAIE—MA TS (artificial array) RABUX N HE. K5 T,

1 int xx;
2
s main()
v
x = (int ) malloc(25«sizeof(int));

6 x[3] = 12;

}
N JE R LA T AT
Breakpoint 1, main () at artif.c:6
6 x = (int %) malloc(25*sizeof(int));
(gdb) n
7 X[3] = 12;
(gdb) n
8 }

(gdb) p #x@25
$1 = {0, 0, 0, 12, O <repeats 21 times>}

MUEER, —HEAA:
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xpointer@number_of_elements

GDBIE SO VF7EIE 24 B 5 (3 F KB SR s o, Ehdm:

(gdb) p (int [25]) *x
= {0, 0, 0, 12, O <repeats 21 times>}

2. DDDHHIRER

Higw—r, AUFFAGDBAE, £ *Eﬁl_DDD}"’ﬂiJ‘“ﬁFHAIﬁEQH
F—MEMAFHEERAFRER (Z2R3.2.79).

3. Eclipse P IR AR

% B A LAF FEclipseffI Display £ 4 Array 4

#ln, iERAIEHT B—TaEr=el.

int *x;

= (int =*) malloc(25%sizeof(int));
scanf("%d%d",&x[3],8x[8]);
y = x[3] + x[8];
printf("%d\n",y);

1
2
3
4
5 int y;
[
7
8
9

o}

B HaTESyR(E. B 5EHiE A o Variablel B I B xBEENZNE . REHHIRTE
Variablestl B P oix, & Display As Array. 7E45 R =43 HHEF, T Start IndexF1Length
FB, sy HEE AOF2SKR BRI . R E3-THTR. T LLE B VariabledR B H 1)
B, BRA:

Ty Debog [CAC+ Local Apphxaon
v @ g2l QU177 BS) PU) (Sutmnded)
© 48 Thread {0} Guspemder)

1oc(25 atrsot (101) )
(1), 4218));

Bl3-7 fEEclipset Bn— M EIESHA



90 H3F BEMEELE

(0,0,0,1,0,0,0,0,2,0,<Tepeats 16 times>)

EIF2R ARABRFOHA, 2 REHE0E.
3.25 C++REEER
% T RBCHHRIBIOTEG, R AT A R — SO R B B C A

/7 bintree.cc: routines to do insert’ and sorted print of a binary tree in C++
#include <iostream.h>

class node {
public:
static class node *root; // root of the entire tree
int val; // stored value
class node *left; // ptr to smaller child
class node sright; // ptr to larger child
node(int x); // constructor, setting val = x
static void insert(int x); // insert x into the tree
static void printtree(class node #nptr); // print subtree rooted at *nptr

};

class node *node::root = 0;

node: :node(int x)
{
val = x;
left = right = 0;

void node::insert(int x)
{
if (node::root == 0) {
node::root = new node(x);
return;
}
class node *tmp=root;
while (1)
{
if (x < tmp->val)
{

if (tmp->left != 0) {
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tmp = tmp->left;

} else {
tmp->left = new node(x);
break;

}
} else {

if (tmp->right != 0) {
tmp = tmp->right;

} else {
tmp->right = new node(x);
break;

}

void node::printtree(class node *np)
{
if (np == 0) return;
node: : printtree(np->left);
cout << np-»val << endl;
node: :printtree(np->right);
}
int main(int argc, char =argv[])
{
for (int i = 1; i < argc; i++)
node: :insert(atoi(argv[i]));
node: : printtree(node: :root); ’

}

MRS UM —HHE, JFE— B RHESETIT P REF SR, ©
MFGDBH &R AR(E A, EEMEBERA. Fla, BEREIHinsert () HtmpdR %
RN, TLIEEII T .

(gdb) p xtmp .
$6 = {static root = 0x8049d08, val = 19, left = ox0, right = oxo0}

@ AR, EXFFEA AR ERAEE. LCDBFM A TUITUHRRM AR KEREERCHHiF
% (GCCHICHRHEE), M-t MirENLREF SR, RITEERT-gstabsitlfl, BREWARIER, EL
FEERSERA KA,
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XELPTFCEFNER, REWALE T T staticT Enode: :root I (EN LR IZTEHE,
E A ERZEH—E ),
IR, WA fE, GDBREMRFESCHERARIMRIEREMNREELE. Fln:

(gdb) p #root

Cannot access memory at address 0x0

(gdb) p *node: :Toot o _

$8 = {static root = 0x8049d08, val = 12, left = 0x8049d18, right = 0x8049d28}

BATHFERET T2 4node: : rootiE Eroot.
BARGDBHIDDDE A A BN W3S, (HRGDBH ptypedn4 7l LR 77 {8 H b il 3 2K s 4544
(struct) BI%5H (structure), ln:

(gdb) ptype node
type = class node {
public:
static node *root;
int val;
node #left;
node #right;

node(int);
static void insert(int);
static void printtree(nodex);

}

7EDDDH, WA HRBE RS, RIS S8 i What IsRB AR K4S B.
Eclipsed" & Outline W&, BTN LUZFA M LUK F H B RIZRE B . '

3.26 MUEIHTE

7EGDBH, W LA info locals &R E Mk iE /BN EENETIR.

#DDDH, HZ ] LLE T # o Data—~ Display Local Variables3k /R FHEE. X4 FHDDD
HIEEA-NMREETARERRHEE (URSAEFAES). GDBHRALFRHE X
FHEEFR, PR ARSI . B AL AR RREENGA M AE
commandsPIFEF A FEinfo localstiy K5 .

ATLLEE], EclipsefE Variablestl & R R AL & .
327 EEWRENTE

EHYEEAT, THFEREAEHINE, MARELEEN AT, GDBYXFH H KR
T x4 . ZEDDDH, #E#HData—~Memory, HEAM P H, HFEPrintF Display . [AIHEHE.
Eclipse — MMemory#RH, 7 H 7 LLA) #Memory Monitors.

REEERTICRES LT XH, B8ZBEMTE.
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3.2.8 print #l display RIS RIEDT
printfldisplayfr & RiFEE W ERE . Flw:

(gdb) p/x y

SUTABERRETREE, MALT#HGER. HMEHNBRRA N ERFR (character), s
FRRFFFHE (string), FRRFER (floating-point) .
A LA A 2R B AN BRI 30,

(gdb) dis disp 1

K2R BERFIRFHEAEL. MRANELES, B infodispmAE. EEHEA%L
H, {#Fenable, #liM,

(gdb) enable disp 1

HReMWEETKEE, fRundisplay, FlH,

(gdb) undisp 1

3.3 M GDB/DDD/Eclipse HigELE

FEREELT, £RPRREFNFEER RS ERERERE . XA DURE
[ B RR B RIEN A RE R B EARET NFE.
FEGDBH, HRWEFEES, Flm,

(gdb) set x = 12

SFExH) S RTEBRL2.

DDDHEF#E A AR K & BEXFEEREN 773 [HR R, 7T LLE I DDDE & & N 7EDDD
P HATIE GDB AT

{EEclipsed, FTFFVariablesilFl, AHERBEHERNZLE, JFikHChange Value. RG] L
7ot & O P ER A,

AT LGB GDB/set args@ @ WEBFH@ TS, AT, SE1ENBNHEMAL, X
P EIRERE, BIENHFEREERAGDB  rundi & R E S HENT , XM TIERE
EFOH. B, TENERIFERTSL, TR

(gdb) set args 1 52 19 11
FAS I argv 11801, argv[2]2AL52, %5, HEI T IRPATrunti ST A 4R AR EAL,

GDBH FIRI B4R B S info argsii 4. HHEData—Display Argumentsif, DDD
SR —ThEE.




04 H3% HEFEEXE

3.4 GDBHCHIZE

BT HERFPERANZES, GDBENHAMABERM T —LHH,

341 ERMERSE

GDBfJprintfr< B ERAR g1, $2%F, XEERHRAEL L. FERRIITprintdr S H

R E I R BT R

fitn, #iE3.1 Kbintreentil. GDBHIEE S LEFTEEIN T B

(gdb) p tmp->left

$1 = (struct node *) 0x80496a8

(gdb) p *(tmp->left)

$2 = {val = 5, left = ox0, right = oxo0}
(gdb) p #$1

$3 = {val = 5, left = ox0, right = ox0}

XEREMEER, DR IE tmp->1eft KEF R E HIE0, RATHRERBIXANIEE

ERRRE. RIMUZENAERNR. F—RATERNGR, FTRELERE.

§$0

EFE=Wht P, BANSIVHER £Fs1. REEHATTERL, N CERRER G R4

(gdb) p tmp->left

$1 = (struct node %) 0x80496a8

(gdb) p =$

$2 = {val = 5, left = 0x0, right = 0x0}

342 AELTE

Bl — MR Ry, BERRKE RIS MERT AR A, ERRSERE, wh

BIEREE T R, %m,@ﬁ%%éi%ﬁﬁﬁﬁk&*ﬂﬁ&fﬂﬁﬁ%ﬁ HpH K
BRI R, A DM ER BT .

(gdb) set $q = p

MARARHAT B8y S 2T 7R

(gdb) p *$q

XERAE$qFR A F1EE ¥ (convenience variable).
FEEESBIBECHN S E. Fla, RERE:

int W[4] = {121518)29};

main()
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{
w[2] = 88;

}
FEGDBH AT AR — L8R T AT 315 .

Breakpoint 1, main () at cv.c:7
7 w[2] = 88;
(gdb) n

8 }

(gdb) set $1 =0
(gdb) p w[$i++]
$1 = 12

(gdb)

$2 =5

(gdb)

$3 = 88

(gdb)

$4 = 29

HTBEXERAETHA, EF—TF, WERI1E %H7EGDBTH FENTERETT & 47
&4, GDBR & X —BIEE R — M4 sk, 76 L KGDBAE S, R FENTER
&, BEREAERGDBEE I TH4.

(gdb) p w[$i++]

EANERER B —ME, METERESIAZBE.

WEE SLFTAAFEE FRBEFLAR, RiLF—EHsh. flde, RELFEEETL A3, BH
ARAERHLRGHLHAR. b, WwRANRILHES, WAHERAFAEZLAK, Hldo, 3
Fintel x86% P13, H—NEMB L HEAX, EGDBY Tk hseax; o RiALHETE
P, MIREREFEINLHEHFREE.




ARCEFREFES . T—HBIRERANARFHAFEE NI TEHREF ARE
B. BREIMITEREEH, BELSERF AN TIRE R
BEAR, CEERANBNAESEINES. RN, RAEASEEGHECESER RIS
e, CESAHERAN. RYMEHZIEXR, REBEFRINAICEERZAES, BR2EHNMAIE
BHIBBEE.

—BME, BEFERESETEAHEZ-RERE.

0 FERFM—LEFRREITEBNE. ZENEFERET R NBERK, thinfEs3
ERHFHFREFT, BWABE TSRS I L. B E A LERIIE P A AT
TEFHIR

0 SEREF “BIET B BT, REBRFEREE SHHNRBMERRAAX. XEFE
R/ B HIRE PR IR

41 BEEH. AFEEE

LI ARN R AL THAH? BINXBEEME—T, FRBE 5 EHRNEFHRE
frax®k.

411 A LEFRER

RRBRMTIER, AENMNRFBOEFRARAMNFFHEILPATE, BFAX. €58EL
) BOE A R0 R R B R S AV R Ui I — AN WA T, AR RMIX 4R, JFi
ITXBRIERSG (0S) Wbk, EABEEFRNUINERIINTE L, RERE—REEHIERF
FET B4R (segfault), FHEILIEFIRAT. FERIKAIWindows RS I, T RLAGATE & —MAR
¥ 4% (general protection fault). TTIWRMN LI, WHHLILHEERNT, THRERSY
BUERBM N A L RAERNME R, BRKEMS KBATEIRE, ERRENCE, TH
HINBTE SO — S A IR, Eo i B SRS SR B B R A

AT B34 FIGDB/DDDAN B B AR, EE 2 B EFMR P A2 7 HHZ R I B2 -
ETELRF, BATHREATED AR (VM) ERFIITHAMEERE N ERE. RITH
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TEABEEMAFAESEERZANRR L. B, BEErENRET¥ISEUARE,
FFN BRI BRI LR EF B TR R TEFNRERNER.

412 RNEDHEFGE

BRI IR ER, ARFHAE AR EEN, SRERER. hTITRRGE, EENE
SRR ENFT R ATABE
EUnix*F & b, HEF 4 EH R0 R RUT B4- 1R E.

env
K4-1 BFEAEAR

XEBRUHOER T, SkERTHESTHEMM GEN) WEKTE, éﬁbﬂliékﬂj‘
JHFEE B R, ST RER T BR.

0 XARK, HEFERDT HHERAENNEESER. fli, STCREME %R
BB =48RS, MHEERBEINESAR T TRAT SR AT X MNMBH
IER B text.

—HFAFERAEEAE, BEMWBLTENRE R  us/liblr0.0, K51
main(),

0 #ERH, AFEREFENSENFTEEFEE, WEREE.

s b, XAKIRA S ERENFREAR . F—NFREHN dare, BIHBLTHER
Hpg, AEMTIAKERT S HNER,

int x = 5;

EH R TEHCRYIA SR . bssX i, 40T BTn B B 4

int y;

Q YRBFEBITNARERETIERPVIIN N (P, H7ECHEF $iH Minalloc ()T,
BUE ZECH I HnewZE M), B RIAFEL AR RO, MREZRAE, 7T
LGB IR AHbrk Oy EHE GXIERmalloc () RARRERHFT MM ERE).




98 24T BE

AR E

0 REH, RARSDESEEREOSN. REARGEE (AESEK. FREEREE
HE) WEETER L. SUETRIAAMN SRS, KR SOR S iR

=W

Q HTERFEREYE, B4-108EETEFRN muﬁﬁﬁﬂ,ﬁmmu%ﬁﬁﬂﬁﬁ

FEFEATT .

UERMNEHER—T. KEWTHAE.

int g[200];

int main( void )
{

int i, n, *p;

p = malloc(sizeof(int));

scanf("#d", &n);

for (i = 0; i< 200;

qli] = 1;

i)

printf("#x #%x %x %x %x\n", main, g, p, &i, scanf);

return 0;

TR ASERIAR, BRBITMERS R — N TRKIEER TR R k= (8] K
ﬁﬁ &?ﬁAHm EENBTU TR

% a.out
5

80483f4 8049620 9835008 bfb3abec 8048304

MIBATERAT DR B CAR .. FIEX . . Rz SFER R 9 5 2 oxesess3fs.
0x080496a0. 0x09835008, Oxbfb3abecKlox08048304.

A LUBN &R X IR M Imaps TR B E B FAE Linux_EHBHRFMRER. XIS
21111, BN EF AN S proc/21111/maps.

$ cat /proc/21111/maps
009f1000-009f2000 1-xp
00912000~00a0b000 1-xp
00a0b000-00a0c000 T-Xp
00a0c000-0030d000 TwWXp
00a0f000-00b3c000 1-xp
00b3¢000-00b3e000 1-xp
00b3e000-00b3f000 Twxp
00b31000-00b42000 TWXp
08048000-08049000 T-Xp

0091000
00000000
00018000
00019000
00000000
0012d000
00121000
00b3f000
00000000

00:
08:
08:
08:
08:
08:
08:
00:
00:

00
01
01
01
01
01
01
00
16

0
4116750
4116750
4116750
4116819
4116819
4116819
0
18815309

fvdso]
/1ib/1d-2.4.s0
/1ib/1d-2.4.s0
/1ib/1d-2.4.s0
/1ib/1ibc-2.4.50
/1ib/1ibc-2.4.5s0
/1ib/1libc-2.4.50

/home/matloff/a.out
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08049000-0804a000 Tw-p 00000000 00:16 18815309  /home/matloff/a.out
09835000-09856000 Tw-p 09835000 00:00 O [heap]
b7ef8000-b7ef9000 rw-p b7ef8000 00:00 0

b7114000-b7f16000 TW-p b7f14000 00:00 0

bfb27000-bfb3c000 rw-p bfb27000 00:00 0 [stack]

A FEBRB A XA EAREZERERT, 7T LUE B A HE K8 A Hra.our
F), PLERHEFR. NFHRTUERICE I T Hscanf(). malloc()) Hprintf(VBEHAEMAL
CASLAMib/Iibe-2.4.50) o BEAMERLIR AN — MR FB, AR ST A Is BRI SCHAU R,
Fan R /R rw-p X IR . EER RSN E.

4.1.3 TIHIHEE

B4-1 PRI BE S B RES _EAOEM B2 -1, HPwRHES ERARRFRER D, X
R, BFEERALSERZEEPRDS S, RERATRRETAN—HIBLECTHER.
{EREF R RS KRS T LUE S Fe 6t 78 1276 [ P AR T il 5 A sk o 38 5 X R bk < R AR
¥, RERETEFTERFHEIR!

RERI IR 2 (B BB L LA RFR A T (page) HIBREE K. 7EPentiumfEf b, BRIATTA/NRE4096
FH. PENE (BERAMAROM) HERSHICRERN. SEFEINBEIAFTIITE, RIE
RESTHRT IS TUFEEYE R0, BT “HEH7, HLamesEns .

ERTHEANEANNE, BHFE-LYTREFEENEF. ARAEXHERE, B4R
HEB, KEBHEBERERE. FERRITGTIINES, TRABEELITEENS —MEF
T nRERETHNEBRRFID, REREHRMNGER. MREFHEBEENEF R, BT
BT, BWHEEERS L.

AT EHARXEERE, BERZAAT NIRRT MR A (page table). (Pentium[¥jTIER
B—ABREW, ERXBATHEER, HMBERE—E, MAXBESHAZHHNEHAR
Pentium#FH 1. X—LRMEN B RERFHENT VB~ (entry), HFBEFEWNTHFEE.

0 XML HYEBENEERNFTIRENE L. WREERAE L, TREIXNNHSET

TR, WA NMEAELSERE LIWECE Mt R, i, EraE
Bon: BEFHNEMTI2EREN, AT HFRYETT200%.

Q ZRHEBFR3F: 3. BRIHAT,

FE, BERELAEATENTURATRERF. B, WRESTORERIEALE10000
FH, mEATENE, SA3MAER. EASMNE25NT, EATREMNERARBERIEY
BANAFRIT, KRR EEE THOER, FAENTREMNEN, Z—m8r TIEFN—
RN HAASMERE R #1522, ERRSEER, FEHTRMITHR, “XTR
W—E %R, FAERETREER"

414 TRIABHET
K E4- 1R B I ], AR TR/ A4 096 F 75 « R J5 EALTT0R & 4l Hh bl == a]




100 %4%F BEHRAHE

KI%0~4 095FF, TIEEH4096~8 191FT, LAHKISH.
FEMBEANFTRENN, LERNSITEFN, BERKUR—NAREEPTEFRBHENE
URFER L. CESENMBLEMERRRERAHERE.) SARERESTH, BHFNREREFTSR
HEEHZER.
MRS B, SRR R SN TR T HE —NIURM (FELEH, TTRMEAE
FRIGRIELRZR) « B TRIFEEIZTARNESRE R . SREIRMERNEEZ1Z T
BR, ST EBR: 2. BRHAT. B, FEHTRRTUER B3R RT BA N ZTE
AR IR, [AHZ TR SEERRAR, U RE T EPATIE SRR (IR T H LS.
LREFPITH, BEW ECFTREL & X, SBEE AU T LSRG E TR,
0 BREFFARERREZ —K, TEREHXNEEX KRS U .
0 SREFHNEHFTEN, BF2WEE, FENRXKSEERE/SH KR,
0 BREFHEANSE TR, ZEET KRB RGH, FENEXBEEFEE VN
FFR.

O FREF I REE I Amalloc() Binewf| ZHFMARET, MESREWENH, EFER/EW
1] AR«

O BFPITHE SRS RN AR, (BFMSIEFEEMNXE) K, FEEFE
HAEMPAT S

HERFRPATHE, £ffthit& 2 BRI . SEFREFREA SRR R, H
Wy, BHRESEEERBRENR Sy, CETYRU4096 (HAREREREE, #2850 &
FREGSRENRTHRRINVREE ZNNNBRES SERITHRELE . WRITE, EA4R
SNBENERHBEFFVERNEFYERS, AETRIERNANFRE, BRENEEZRTER
EREOBEARFE IR, BEHERSHATAT T . XSSBEIRIERZ N RS
B, RE, BERE—RIEES—IMAFHRER, HEEREFORIT BINEERIANEFETE
T,

BFRHNEFERSSEMRARLE, HE EEFIHEFAEER A7 B 5 8 A R B s
®. flm, BEREFFRAWTERFH,

int x[100];

HERABEE THXLIEA].

x[i] = 3;

FEC/ICHH, RIEAX[1]EMT LR LEMEERE) *(x+i), BIMibbx+iT8 A AFEMER
AN, MERBEEIN200 000, BAXMRERNTEST=EEMAT, CBETHRERSE N ZE
BFREEX s N TATERE (Gl r A | 28R A ). 8524 B
ITEEENSEEBRER. :

R TR, BaERXERERFERRE.
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SHITHRMEREERNAETRERY . flin, ELEESEFT, BREE— 2 HAsink
HIEIRIA— 2 A sunk OV IREL. JERARX—RHN, TR DMEK:

call sink

mAZ

call sunk

XEBH T EER, BAEFSRABEsinkia 43 ATIRES, Sk FHIEXE, m
o X TR B A BUTALUR .

CESFEUXEMNREHE RIS FBEE R, BALEsinkEFRAZTEN, FHaLla
TATRIEA B¥F.

z = sink(5);

BREMRERRHIEIE, REZREXMEFHIR. REXLUWTHRABE.

int f(int x)
{

return xxx;

}
int (*p)(int);

int main( void )

{
p=1
u = (xp)(5);
printf("%d\n", u);

return 0;

}

EREIETERp = f; Mapsh0, FREREPITATTONES, MRARAEZA T
AT (EEAD PR (ZRE4-1).
4.1.5 BEHAFNREFERTEASSHEER

AT IES BER R AT REE, REMTRE, JPTEREN, T8RN Emk
B BERIRIM T A 2SR E B R,

int g[200];

main()

{

int i;
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for (i = 0; i < 2000; i++) {
gfi} = 1i;
}
}

EE, XL RERERAPFEER, WE 72000/%0, TAZE200K. TIHARSI
REBH THR, CESHESERENISHRE R, RIFSERMYEBEAESITREA
SREZEIR. (XEGCCHEIR, RECEAAAREXFERIETNES K -fmudflapit
Ti.) .
EPATH, BWRERERSR. R, EHREENHITRELEAKXG K. XFHEIRT R
RHBAE “BR” /E, BIHi=2008; MR, EAREHMRERANRZEEREA.

AT BBRIX— &, BAELinux PC_EIGDB N IEAT 2T, IXHE AT LU A Eih i 48 B it
B RIMBA RN R R AETELI=2004L, TIREI=7284. (RHRLAT L EARNESRE, HR
HE—HFHND ULBITE—TRHA. :

EiIXTGDBHIE ], TA1RIMEH [ 175 Htox80497bF b 457 Blq[199] IR G —F T %
WEALE . %R EIntel FITT R/ RE4 096F75, IXFIHLEREI 20 F KA, FTl— Bl 5
FEA— A2 TS FI— M2 RRBE E. EARATHRES, o [ZEET Sexseso=3284140 4
W, RBENex7bf=1983. FEtk, HE T qMHFRT LR FH4 096-1 984=2 112F % . Z=E(A
A LUAFR2112/4=528 4070 & (FAXBEFA NI LN TERAFTRE), KTREIFARE
e A ITREE AL E200~727 K TE E—FEXH

R, qIIMILTEANGE, EREEREEHNL. BAREERE, HARTHBSERIEN
REERNEERASHRH T ERATH (B Aq[IMERFTRALT SRR £, FrelEstds
BT ql1). REXIAMI28ET, q[ilA 5 HART ERHibE. EXFERT, CRERNARE
ST EUMAEEGRNEIE— A, HiE—DBER,

HTFEMEHTENFHAEITTH, FHX TR A28 (2112/4) MM “4I%” TE,
ARG AEN B THAq[ 1045 B, BRBNTEE T HENEX R AR, B2V R ql 200],
q[201]---—HEIJTFE199+518=727, Blq[727]1HAREEER (REAER B R) ! R 45 E R
ql728] A &BEF I, RATREHE B RERSERLFF MR, X8, BITREFEZITH
WIALR, BEEA TRFESR. R, T UAREEATIRESTCHE LR, REE
BLEBLLEMATE.

B4 EMEEFNAR, FRRERERERFZEBHATREREHMLSR.
416 KBRS Unx{ES

7E EMRSER, RATUIBRES IR — RS BUEF M Ik, BRIXEERHK, BEYFERRR,
BRNZTRELZAR, BFUnix{ES.

125 (signal) RARTERRFHATHEIRE W REER, AVFRIERSE (SERFR B SR
R FhEdE. (SRR R R RENRZEEGME (s16sEcvEkSIGRPE), H#H HIR(F
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AL (SIGTERMBUSIGABRT), BUE B — M iAFEMIL (SIGUSR1ENSIGUSSR2), EZEAAEHI%
HWREAGRE (BiTraise)VERA).

BEBNGEESREIA: SEFEREITHETES EHCHHCHERE. T GUER) #48
LR, %Aiﬂ%ﬁﬁﬁgﬁmﬂiﬁ%@#¢%c%ﬁ?amcﬁ%@ﬁ,ﬁﬁ%%%
X PR A A R — MRS, R BI L LSRR S — DB ASIGINTING S . @EKUE
ERERSG “HHEERE—MES”. BRITERAXMHE, EREENESERRTLR LES
ERE “RE” H#E. IRENFBERIATRRERAEFSEREMERF, UETF K
BERESHBZICPULNKEL, BITHRANESLHERY, THHRAMRE. (R, KiEs
BAES, BERZBUTRESRE LA TEMCGHE R RE T fE % T HARRE D

— AR ETT R RS HARKES. FLinuxF, A LLEEEsheldR R~ S EEANM T
RIEKEE REMNESTIR.

man 7 signal

BEEHE XESHRE, HPOSIX.l, XEFESSHREFTHRENBEERE L. BFA
BBERGEMENRES.

FMESHFECHESTAERF XELHBERNFEFSIRAANEL. RERIMN
CtrHCRBlT, H¥RISIGINTH, kﬁ%%@ﬁﬁ%ém%é&ﬁﬁﬁﬁifﬁmE%Lﬁhf
B, Eit, ZSBRRER, BT ZLAEERT.

FHAUNESE—IRAETAEES, RIELEFE, TNHEALEEHREESLHER
F. RINERT, BB KESHLEERFET. FEEMNEITRTE, WindERAFT RSB ER
58, FRAUBAZLHEBRFARBEERTHEARGES .. EEXHERELT, RAMESLEEF
SHBELIERF.

BARFEESUHEREFIREES, BERAERZSEA T URS B O AEREFREREE
%?&ﬁ%ﬁwiﬂhﬁ %MﬂMmE%XLEEﬁEﬁTU%%hﬁ,EEWUE*%F

M.

T Bk, BINRS T —MEFREBANARS B CRAERERF, HEMsignal()
FAHARESRARERSLERT, RERBRES. RITEE T SIGNIT, BT LI g
ERMESHARRMEE . ZEFEER T R {EHraise().

#include <signal.h> '

#include <stdio.h>

void my sigint_handler( int signum )

{

O AR BHETAREBRIAESHEET, FAMKARUxRE—H, Linxtb¥EZ M. signal() B
sigaction()BESMEM, EHIBANSIEHE; Msigaction()VREEH I, HEHELRL, 3 HMIFPOSIXER
i
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printf("I received signal %d (that's 'SIGINT' to you).\n", signum);
puts("Tee Hee! That tickles!\n");
}

int main(void)

{
char choicestr[20];
int choice;

while ( 2 )

{
puts("1. Ignore control-C");
puts("2. Custom handle control-C");
puts("3. Use the default handler control-C");
puts("4. Raise a SIGSEGV on myself.");
printf("Enter your choice: ");

fgets(choicestr, 20, stdin);
sscanf(choicestr, "%d", &choice);

if ( choice == 1)
signal(SIGINT, SIG IGN); // Ignore control-C
else if ( choice == 2 )
signal (SIGINT, my sigint handler);
else if ( choice == 3 )
signal (SIGINT, SIG DFL);
else if ( choice == 4 )
raise(SIGSEGV);
else
puts("Whatever you say, guv'nor.\n\n");

} .

return 0;

}

MR NN BIBOR N, AR LR Hs16sEeviE T . BRIABEER M HER F & %S,
HAHR EE—A “OTE” JRISAAD.

MRAHBRFEFER, MARAFEFELLL, WATLIYSIGSEVHEE — 4 B & b2
BEFr. Fsk b, B RENE FERER, UELEMNTERLER. i, BLETis
R MBEANBREIR, SHEHROCEREFHNXMHERURFRASNRTZ AN —EHE,
43T SN . BTEENBSIGSEGVIN B — PR AR, 35 R AR 3600 HE o B2 M h & B
MIHE.,
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ST, {EFGDB/DDD/Eclipseft, AEXfESHEREFIESFEFEER. TREHEM
FE£EEDDD GUI, #¥4&k B AMESH, GDBHI&EIEHE. ERINEERIKREFTHE
WUENAEFY, XEWEGDBERAASHATALXNREMIEFEMEME L. KT LEXH
B0, FEFHhandled 4 & FGDBERMIE S RANAEE L,

417 HBEBWRE

BT BAERLIAL, B AR BRI, %54 % (Floating-point exception, FPE) S%(
KUSIGFPEF S . BRIXMESHRA “FR” A%, HRECHEFEEHEARRT, WG Hm
B0 & 5. ZEGNUMIBSDARS I, SRS FPELIEFHE NS48 H TFPEMERE. BRik
WBRFEREHERT (miFAE ) B 2EsIGrrE, RS —EEFRT (HhinsEHFR L0
U =l i

HCPULEPATHLEIE S HIRE R & LRI R EHRN, SRELEMR. FRKELE
% P RENBFHEAERRNESR, X RERHETRERRTRENER. B ISBREERE
HERIIT .

Q JEAFENYERIL, XARTRIER, BREREATATNEEEBNRINE. B

FIRENRNEE, SRERERGSLERNETIMAL.
Q ERZHEM E, EXFHB2MEMNFESERTNF, MIXMER AL BAR4H
E8. SBOARATE St FUi A RE4F B SR T RS TR A &ER.
int main(void)
{ char *char_ptr;
int  *int_ptr;
int  int array[2];

// char_ptr points to first array element
 char_ptr = (char %) int_array;

// Causes int_ptr to point one byte past the start of an existing int.
// Since an int can't be only one byte, int ptr is no longer aligned.
int ptr = (int #) (char ptr+1);

xint_ptr = 1; // And this might cause a bus error.

return 0;

}

FEx8628H) LIZ T Linux i}, X MEFASTIRBEE R, B MR N FFHD
HERAVER; S RBITRR X U HBm e

AT AP, REERELERENRT, FREUNXRA LR Hs1eUsES. BINMER
T, sIGBUSE SEUEM NI FLIE.
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4.2 %L

EMBTEPHERIN, HEERFUEMERSERARY, BE RN, EXEER
B, BRASHERRITAILER, HRE—NE A M (core file) MM, BRI,
R shell AT RE 222 IE g B1Z.030F (S R4.2.270 TRFERE R,

N RAERRRIEAT S0V TR0 SO, MUAT AT FFIRIRES (HLInGDB) bHIZSCH, RIETF
B4 MIGDBHEE . |

421 #%mONXHFHIEIEAR

B XHRSEF AR EFRENERER: RAT (B, MREFEZLREN,
MEBEANLENE), CPURHFRINAR (A, MREFREZEEN, NESMEELR—4
BESE), BFHHSIEEENE (2RS5staticZR), %%,

DB ONHEEAES . THRERZHEFRAGEEL-1,

£riEH4-1 aborte

int main{void)
{
abort();

return 0;

}

abort () B B BUL AT BB SIGABRT{E S, SIGABRTHIERIA(E S BIRF & ILFEfF I %
NE. FIEE B4 22 B — NEERENTERF. EXMEFF, BRITHEBBRSNULLIEE T
514,

XRS5 BR4-2 sigsegvc

int main{void)

{
char #c = 0;
printf("%s\n", *c);

return 0;

}
WBNER—MELIM . Fi1EFFIBITsigsegv.co

$ gcc -g -W -Wall sigsegv.c -o sigsegv
$ ./sigsegv
Segmentation fault (core dumped)

IRFHAET AR, FERE A hcore (BEHAM) FIBCHE. [EHERGE PR
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R B —AMZO SRR, REANEFERTE KA R . Unixdy & filef B T8 H X MR
REAZ L SR T HAT SO 44 7R
$ file core

core: ELF 32-bit LSB core file Intel 80386, version 1 (SYSV), SVR4-style,
SVR4-style, from 'sigsegv'

4.2.2 FLE shell AT GERRIE SO O

BUENRARZHER, BAERSHERT, BRLEHAY IO MREFRE T Bt
W, BFRRAETIARE, WINGDB, HERETEFUERZER. ATRAMRE, MER
ARG LRI, BT AR 2 S Rshell#f = 2E—FF SRR BT L 4R S 20301

FEbash™¥, A LUMEHulimit@r S EIZO CHERIBIE.

ulimit -c n

HnBLUHHBERAN, UTEWAHRM. #EEnKBREMAZ O HFRASHERE . WHE
BAEEN, shellfi e B O3 LR ERTIRG. MRAFEESMORLIHE, ATEEM:

ulimit -c unlimited

St Fteshfleshl 7, limitdr S E.0 308 M. B,

limit coredumpsize 1000000

% ishell, QR CHR/NKTFL 000 00071, MIAGE ZICHF.

U RAEIE T sigsegv G WA B ENZOCAF, XFTbashff Hulimit - A8 & HHIZ 0 S RIBR &1,
X T teshBieshUfEH1init -cfo 2.

A ATEEREZOICMAR? BRART LI R EGDBREFEIT LA B RINER, HE
BEEEIR, AHABERARTMGIEZOHR? ZEEREFLEENT, LWETHHHRLT,
X FR BB

O REEET T —RKNEGEARERER, FULERRS T LEENGEZER.

O EFRTHBURT NSRS, RERREITEFTRAS B IR R.

O BHFHPETEFNRENRSR. XEMAF, BEAREFL (WAEEXER




108 $4F BREHRAE

PERT AR ), AE#TXAAR. A, ATREMRR, XFENHPTRIRS R
P A RERZ O (IR A AR RS RE) S

AMBER, WREFHERBATH, BETHT AN RGBS REIEN, B8R
HRNTEF RERRATHAT O, O R A T KR & .
43 YERHI h

AR R BRI R .

THE-ECRE, TRERTFCHFHENLE R R RB ML . T3 Mostring.c
PEEHAE, EI—MFhcstringfI2REL, A, ZABRHE T B 2B HEEMEFER.
BA BARR K A X LR PR IFAEEN.

cstring Wl F XML L : BEIERcharFHFREWFHERNIES, URKBEREFELK
ERAE. AUTAREERTAEIALHERFE.

O Init_cString(): XAEZRPWICERBEAN—NES, HH b%%ﬁﬁﬂﬁ%ﬁs‘cr‘lng

O Delete_CString(): CStringsZ7E¥E L HECH, UAFFERN, LABKEIIMAF. X

AN ERE A RIEH BT

Q chomp(): MIERFIE[EICString B /G — /N FH/F-

O Append_Chars_To_CString(): ¥CHRK FRFE ISﬁjJI]@JCStrlngF@

85, main() RMAcstringSETR A RB) R $L.

ESTRRBEH T —AMEEEFH K ER Esnprintf (). T —RERFBREXAEE, A
AERMA, RERBENT: BEX LR UFprintf(), RERXMREEHALS B FAEA
H, MAERE R stdoutH . H T HEEIBF IEEHXE H (FEEAIE HI DA £ 5545 B 17 7 8B M R
F, WRTFHEBERFH R ZHIEEER, MR REXMEE), snprintf()IER LIEE
EENBRRFVHE, AFEENEFR.

#include <stdio.h>
#define STRSIZE 22

int main(void)

{
char si[] = "brake";
char #s2 = "breakpoints”;
char logo[STRSIZE];

snprintf(logo, STRSIZE, "%c %s %d %s.", 'I', si1, 2+2, s2);

puts(logo);
return 0;
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XAMEFEE TR S “1 brake 4 breakpoints” 5B FAF$4H 1logoH, AEEITENE|—FKIRIAT
I

THREREINMCcstringff15EI .

#include <stdio.h>

#include <stdlib.h>
#include <string.h>

typedef struct {
char *str;
int  len;

} CString;

CString *Init CString(char #str)

{

CString *p = malloc(sizeof(CString));
p->len = strlen(str);

strncpy(p->str, str, strlen(str) + 1);
return p;

void Delete CString(CString =p)
{

free(p);

free(p->str);
} ’

// Removes the last character of a CString and returns it.
1/
char Chomp(CString *cstring)
{
char lastchar = *( cstring->str + cstring->len);
// Shorten the string by one
*( cstring->str + cstring->len) = '0'; "
cstring->len = strlen( cstring->str ); |

return lastchar;

// Appends a char * to a CString
1/ :
CString =Append Chars To_CString(CString p, char *str)
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char *newstr = malloc(p->len + 1);
p->len = p->len + strlen(str);

// Create the new string to replace p->str

snprintf(newstr, p->len, "%s%s", p->str, str);

// Free old string and make CStrlng point to the new string
free(p->str);
p->str = newstr;

o

return p;
}
int main(void)
{

CString mystr;
char ¢;

mystr = Init_CString("Hello!");

printf("Init:\n str: “%s' len: %d\n", mystr->str, mystr->len);

¢ = Chomp(mystr);

printf("Chomp '#%c':\n str:"%s' len: %d\n", ¢, mystr->stx, mystr->len);
mystr = Append_Chars_To CString(mystr, " world!");

printf("Append:\n str: “%s' len: %d\n", mystr->str, mystr-»len);

Delete CString(mystr);

return 0;

RERBHAZAF - TaHMET 4. REHFHETE.

$ gcc -g -W -Wall cstring.c -o cstring
$ ./cstring
Segmentation fault (core dumped)

BANFEBEE A ERRHIXNBUE R R MG R EN . REWUERIEH AT a2 RE

XFE R B 1R
TEREWRZ AR—T, TATEEED A = W RFHMiltonth 4 25508 F %2 7 104

MTE%EAMmJﬂLmﬂﬁ%mmiﬁMEﬁﬂ%WmmmEﬁ@*ﬂiﬁkﬁwmﬁo
FIRA, AEFHEFRT, KERHBREREMLRE. LRNEFRNINEFIRREANZL

MiltontR.
2MiltonfT FFWordpadhf, A4 HGDB&G #0304

$ gdb cstring core
Core was generated by “cstring'.
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Program terminated with signal 11, Segmentation fault.
#0 0x400a9295 in strncpy () from /1ib/tls/libc.so.6

(gdb) backtrace

#0 0x400a9295 in strncpy () from /1lib/tls/libc.so.6
#1 0x080484df in Init CString (str=0x80487c5 "Hello!") at cstring.c:15
#2 0x080485e4 in main () at cstring.c:62

RIFEPE Y, BERREEEISITHInGt_cString()F, AWM stencpy O BRI RAR .
EEAEEFREENRE, BINCLMERTEERITES 1517 L Mstrncpy OV E3E T —NULLEE
&,

X, MiltoniREEM B Z A AEA X printf ()& 2 A T iE—

431 F—IMEFEIR

GDBi§H, B4EiR & AEFE B 15T MInit_cString (), BRI LTI A A Init_cstring()
IR — 1ot
(gdb) frame 1

#1 0x080484df in Init CString (str=0x80487c¢5 "Hello!") at cstring.c:15
15 strncpy(p->str, str, strlen(str) + 1);

WA TIPS AR N : B BEE FE & strnepy () IS DMEE S5 (Blstr. pHlp->str),
FRAENPERRIMANN ZRME. HEMLstrfE:

(gdb) print str
$1 = 0x80487¢c5 "Hello!"

BT strRfest, HIGDBA RN IER T/ ikiHiltexseas7¢5. HFstrRcharftiisst,
B R 75 e b, GDBIRATAE & H IFIRAIFAT 5 HIME: “Hello!” B AR M T 5 [F1 Y H H
AUEIXERAEN, ERRMNERUFENGE—T. EH, strRENLL, TIRR—NE%
FrFE, FEWAHIE-VIER.

WAL BNTHER I EB B H WIS S, pHp->str.

(gdb) print #p ’ 0
$2 = { '
str = 0x0,
len = 6
}

B BEAER A B p->str, BHERAFR S KR, BNil. FTUABEHRRNBRESRHRT -
BATREBEABNAFFHAE, MR MIENTHRITEEX
HRHARFHEp->str (X% FF’]TCStrlngEPBﬁ%ﬁ'%}aﬁ) INULL? 2 AT FARRE .
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(gdb) list Init CString

5 typedef struct {

6 char #str;

7 int  len;

8 } CString;

9

10 .

11 CString *Init CString(char ¥str)

12 {

13 CString *p = malloc(sizeof(CString));
14 p->len = strlen(str);

15 strncpy(p->str, str, strlen(str) + 1);
16 return p;

17 }

18

.

BAVE BERE B RN AT RAFT R, B2 M3 1B34TR T 482 1 AR IR BT

AT NGDBH EHIBEITER, FEHEAInit_CString() A QR E —/MERBT A, FF&ET

BRI R, BEfp->striifE.

(gdb) tbreak Init CString
Breakpoint 1 at 0x804849b: file cstring.c, line 13.
(gdb) run

Breakpoint 1, Init CString (str=0x80487c5 "Hello!") at cstring.c:13

13 CString #p = malloc(sizeof(CString));
(gdb) step

14 p->len = strlen(str);

(gdb) print p-»>str

$4 = 0x0

(gdb) step

15 strncpy(p->str, str, strlen(str) + 1);

X E,: BAHTERZ - MBEIR, EA T ATRBEERXp->strfI5I A, p->TiRA

NULL. BREEBRMMER/NKETTHRIBH R E T4

HAp A EAFN, BABRE THBstruct BB N —MERFR R fasr, LUK

—MNERFEFREENIntTE, BERIBEIRERFHFERFONTF. BRI TE LW
BHR: AR TR, MRAFPBIRER AN BIONFEMRMFE L0 BLBHANTER
Filstr, RFMHp->strif ANINIS KRR, THREXFENHE (RINFTEEZRHROKE
B, BEAstrlen(VEEKARRK o FITAEN).

CString *Init CString(char #str)
{
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// Allocate for the struct
CString #p = malloc(sizeof(CString));
p->len = strlen(str);

// Mllocate for the string

p->str = malloc(p->len + 1);
strncpy(p->str, str, strlen(str) + 1);
return p;

}

REH—T, MiltonRIRIZEM T #printf () AR AET, ETEERRRE. WRH
FIEME, RERRAEMLERET B#ER. MRAMWAEE, BB AFMEZprintf () W,
432 FEIRAZEHEFERL GDB

FERREEHR, GEUBR K AZEE HGDB. AT AT R, XA L R FXx
BE), WL RERINE A, S%.

Klts, BMNERFFCAGRESRITIT. EIFAR NRRGE R EER - MRERaET,
N AT F RmEARR R Thae. o, FRERE o 5 —A 5 WA R I i A B B AR
B, WEEFHEITHRNIFERFERIKTHS. siREE, RETHARESNHMETIE
B BRI ACRSAT BT AT A

Ek, fERE FRITEFEE—1GDB (#DDD) #H, LA MRESRED. RIDEITH
THEEAFORTRITHRESRGS, EERFRELRESRIITHS. Fli, WREMANZEVIm
giEes, AWURTW TS, ERREMBRREER, HE—INPRTEFMFERT.

: make -

(BA R EEEVIME S T FHset autowritei® & T VimBautowriteT B, VimKIThEe
WEK B I MERFE M RIFES GRS (MEFXHEYER) » 7T LUET VImA : cnext
Fl:cprevip S TR EFER R RKEIRR . B2, WRFRHX 40 E R A RE VimE 34+,
A XERERETE. )

433 FE_AMNE=ZNEFER

HBETE A REFERE, ED’U\AGDB*E?‘TEE?—?Q G2fE, AGDBERIENHSIFT

BFGE, B2 asmBEHNTHRTXE, FEREAEERHEMERFGDB.)

(gdb) run
The program being debugged has been started already.
Start it from the beginning? (y or n) y

“cstring’ has changed; re-reading symbols.

Starting program: cstring

Init:
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str: “Hello!' len: 6

Chomp '":
str:"Hellolo' len: 7

Append: .
str: “Hello!0o world' len: 14

Program exited normally.
(gdb)

Chomp () FUFERAAE. B— BEME—NERS 1, EEFLEEM ERRIEFTED

S
B

o B, OFHFHIABNOFHERE. BT chomp() EERIXEEFHRNAEHY, B
TG BRI, FHEEChomp () A LI ALUE — MR #T AL

(gdb) tbreak Chomp

Breakpoint 2 at 0x8048523: file cstring.c, line 32.
(gdb) run

Starting program: cstring

Init:
str: “Hello!' len: 6

Breakpoint 1, Chomp (cstring=0x804a008) at cstring.c:32
32 char lastchar = %( cstring->str + cstring->len);

(gdb)

Y RBENRE RN ZE . ERINBIA—T.

(gdb) print lastchar
$1 =0 '\0'

one)

‘M HAlastchar2' 1, EEFEER—NEFR. XFELEAREE—D “E—" (offby
iR ERATRB RN A, RN MR AR TR TS,

pointer offset: 0123456
cstring->str: Hello !l \o
string length: 123456

ﬁ’

XN FERFBERE N e Ik cstring->stras |, (BERNEZFZFBEKE R TR
MARZES, EitHifitcstring-str+cstring->lendgREE — N EREAMA—MUAE, &

BARE ERLNLLEE R, TOANREA A B eI R XA E N LUER, J7iE R A

char lastchar = *( cstring->str + cstring->len);

B

char lastchar

#( cstring->str + cstring->len - 1);
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XA FERE T E=NEFER. ZHHchomp() )5, FHH “Hello!” AL “Hellole”
(B “Hello” ). ZEGDBHEHATII T —T (H331T) REHEFER BRI, HERFRAE
BHZEZHEREEE 1 FF/. :

#( cstring->str + cstring->len) = '0';

AR R IX—IT B EE E5RATRIRIEFE I VT E N 1 R RS 8205 T/ 81
BE-ANF. ME, #TENRE CEENIZATRE, BRI N EFETI o)
EAREFR . BATNEERH o' MAEFFBEHRE. #ITTRMLLER, F33TAH:

#( cstring->str + cstring->len - 1) = "\0';

XE, FEATRRZEMilton{f Hprintf() -2 T H MR, FFERIRIZEInit_cString()
HAIET NSRS, B LR RBIBATRIRIZEChomp () FIEE R IFHIR, TIEANE
AEEE X printfOREHAT LR, HEFREEF. TREMHHTESARTE.

434 FEMNEFHEIR
AT LR ERAT A IE, EREENAN, FERETER.

(gdb) run
“cstring' has changed; re-reading symbols.
Starting program: cstring

Init:

str: “Hello!' len: 6
Chomp "!":

str:"Hello' len: 5
Append:

str: "Hello world' len: 12
Program received signal SIGSEGV, Segmentation fault.
oxb7fo8da1 in free () from /lib/tls/libc.so.6
(gdb)

BEKRAF—ABER, RERNRERRDERSRAL, T RE T hREE
Append_Chars_To_CString()H. AT LA —AME B Kbacktrace R A B A N IXFI R 12 .

v (gdb) backtrace

2 #0 0xb7f08dai in free () from /lib/tls/libc.so.6

s #1 0x0804851a in Delete (String (p=0x804a008) at cstring3.c:24

+ #2 0x08048691 in main () at cstring3.c:70
(gdb)

FRYE I (0 3 =T R, BRATME R RERK: B SLhr L #Epelete_cString() = Al k.
X HANE R FA1fCAppend_Chars_To_CString() PR EE/FHR, RESHEBSE BN EEM
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FIEF R TEDelete_CString()F . XERXEFHCDBRERMNIMN EE — LAk T &
HEMGRAEBRERNERE, — BBRINIALMEprintf () MR ERANHRIIX— &, s
KB BRI BRI E !

32T, Delete CString()EE, WIMMNiZAERHRRINERITE.

(gdb) list Delete CString
20

21 void Delete CString(CString =p)
22 |

23 free(p);

24 free(p->str);

25}

26

BATE BB, REBERHp->str. XE—PMARELAKE IR DBEpE, NefRiEp->str
KREFRANFPRNERME; B AR AT E. X “Eﬁ{ﬁﬁ" AT BEVT 9 B N AF AT,
MIREHER. BEAEREESN free () KITAHT.

void Delete CString(CString =p)
{

free(p->str);
free(p);
}

IEH— T, Miltonfe 2 BB 3 1T858 B chomp () o BB 4RI BB 4L B 1.
ST IE RSB ,

435 FEAPMMEANEFEIR
HBMNME. EFgmiF, FHEREITRE.

(gdb) run
“cstring' has changed; re-reading symbols.
Starting program: cstring

Init:

str: “"Hello!' len: 6
Chomp "!':

str:"Hello" len: 5
Append:

str: “Hello world' len: 12

Program exited normally.
(gdb)
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EMINEELUS, FRBPERTRENS, ARNZE "Helloworld! "FIEMZ, REFH/
BRERN, ARENFHEKERANZEHRN. ERXIMEFHERNBFGEERMER
Append_Chars_To_CString()®', BEISLZEAREB—4H <.

(gdb) tbreak Append_Chars_To_CString

Breakpoint 3 at 0x8048569: file cstring.c, line 45.
(gdb) run

Starting program: cstring

B

Init:

str: “Hello!' len: 6
Chomp "!':

str:"Hello' len: 5

Breakpoint 1, Append Chars_To CString (p=0x804a008, str=0x8048840 " world!")
at cstring.c:45
45 char *newstr = malloc(p->len + 1);

CHH EnewstrBEEB K, LUERMNFERp->strflstr. TATER], 7E5E451T%malloc()
f9iR R 2B A BRI T8 Bp->strM— MG BE TR 0] 554597 TR -

char snewstr = malloc(p->len + strlen(str) + 1);
YHAT T XM EHEFHRFT, [EAWTEL.

(gdb) run
“cstring' has changed; re-reading symbols.
Starting program: cstring

Init:

str: "Hello!' len: 6
Chomp "!':

str: Hello' len: 5
Append:

str: “Hello world' len: 12

X— QﬂIE&ﬁfé‘ﬁﬁﬂ]UEﬁ%Eﬁ}f? HiR. RAVRKIIFEERNR— “BHERIEFHER” .
B EHEE-ERER EREFEARSERBI, 4ABE—MEiE., HARFRREET
ﬁéﬂﬁﬁﬁZEAppendﬁch?rs_To_Cstrlng()q“, A RAIER R R E 57— .

(gdb) tbreak Append_Chars_To_CString

Breakpoint 4 at 0x8048569: file cstring.c, line 45.
(gdb) run

Starting program: cstring
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(gdb) run
Init:

str: “Hello!' len: 6
Chomp '!':

str:"Hello' len: 5

Breakpoint 1, Append_Chars To CString (p=0x804a008, str=0x8048840 " world!")
at cstring.c:45 " _
45 char *newstr = malloc(p->len + strlen(str) + 1);

(gdb) step
46 p->len = p->len + strlen(str);

FATER T AT AREFHBEAGRE RN, FHERENEERKN: MSERMITET
p->strGstrERERAKE. XERFERET, FHaU4ET—F.

(gdb) step
49 snprintf(newstr, p->len, "%s%s", p->str, str);

F—1TRIG (49T REA VRS R B M T - BRAVTHZEX — 3 Bnewstr& A% "Hello
world!". EEAINAMARERL, FRAFEX— M.

(gdb) step

51 free(p-»>str);
{gdb) print newstr

$2 = 0x804a028 "Hello world"

ST ERBMERF AR PO THRTS, FEFEIRTREREEST, BERRMA4
FIRVE? FEXTsnprintf VA S, BATERES LBp->1enF WA E HlFnewstr. p->lenfy
EHHIAA12, T—1"Hello world!"H 12NFH. HATEH iksnprintf () RHIRFHFRFHE
REFH . B, ZRUAR/I—IHEERR, BEE-MEARENS, BETEFEMN, £
Sl B ARG,

REsnprintf ORI HBZ L. ERARBERSFHERS BFFFEH. wRE MmN, 82
BHINTRFA R P LR F RS A NFHN (EWRITXEFBED, snprintf()REEHE
RRERHINRAIRZNTH, HEARREHENRE M FHRECESFRH. A TEERIIN
wiR, T ibsnprintf () BHEH KT LFIGR TR B R RS B2 515

R HEEWE451T. THRTHENEREFRL.

CString *Append_Chars_To_CString(CString *p, char *str)

{

char #newstr = malloc(p->len + strlen(str) + 1);
p->len = p->len + strlen(str);

// Create the new string to replace p->str
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snprintf(newstr, p->len + 1, "%s%s", p->str, str);

// Free old string and make CString point to the new string
free(p->str);

p->str = newstr;

return p;
}
UENEFRIECEEHRE, FEITREF.
(gdb) run

“cstring’ has changed; re-reading symbols.
Starting program: cstring

Init:

str: "Hello!' len: 6
Chomp '!":

str:"Hello' len: 5
Append:

str: “Hello world!' len: 12

Program exited normally.
(gdb)

B LERE!
BARTANRE TRLZ MR, 83 7 —HHBEMNES, BXEERN. BERNMEEF
HRMcstringTHH AHAME, BRNVIFRSEEMASTAN, SFETRERNBRLH@E:

O #A RN,

O RO IEBAT B RERRK “BUE” T

O YIE. HiFFFEFIETERY, EEAFERHGDB;

O printf() R RRIIAE 2 &5

O FARNEE, XEETERM.

O R fRdEZRprintf () KASRR K, Sl KIEAprintf () BREX SR FHRPHE S
HREREZA. BRERRTERprintf O2HABE —ERIFAL, BREE N —FE
REMKN “TR” , BrmiEA e U RRE SRR R &R KRR,
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I RARRRRAESE, B EEONAREREDAE RSB, BTN

ol gsntt, 2P s BResE. SRRER, DTS, METIHER.
KRR I SRR ER, Rl A IR SR R R R AR 0505, 2
ENFiARTE+ GDB/DDD/Eclipse 1/ .

5.1 EREF/AEFZHEMEIEF

TR RARE TR RS, MR N RS RS N R EE AR R
EXRTRMGBEFEEMFARLE. BREXMHEREE, REUE—FH. RINXBERNERARMA
BT E—E-,

BAIMRB B TERNE P RS ST AR HRTUESE N REFREETRS SN
FREFPHLEE EROGRT, B P A RS STt L. 2 U P 2% 1 i IR 55
AEREMREBRIFER (X2 EET UnixMiwir & EMRSB[AERK LM AHFD . RERSFHL
HiZERFEEESR, mfwial, P EEEMESEERSRIE L. —BRE, —aRkF
A LIRSk E 2 S mBE P HAER; A TibablE e — &, BNBRRERE P — %45,

55 23 AR N T B

// sIvr.c

i

2

s // a server to remotely run the w command

s+ // user can check load on machine without login privileges
// usage: svr

#include <stdio.h>
#include <sys/types.h>
#include <sys/socket.h>
1 #include <netinet/in.h>
n  #include <netdb.h>
12 #include <fcntl.hs>
13 #include <string.h>



51 PARRPIRSEWBAZH

121

28
29
30
31
32
33
34
35

36

#include <unistd.h>
#include <stdlib.h>

#define WPORT 2000
#define BUFSIZE 1000 // assumed sufficient here

int clntdesc, // socket descriptor for individual client

svrdesc; // general socket descriptor for server

char outbuf[BUFSIZE]; // messages to client

void respond()

{

int fd,nb;

memset(outbuf,0,sizeof(outbuf)); // clear buffer
system("w > tmp.client"); // run 'w' and save results
fd = open("tmp.client™,0_RDONLY);

nb = read(fd,outbuf,BUFSIZE); // read the entire file
write(clntdesc,outbuf,nb); // write it to the client
unlink("tmp.client"); // remove the file

close(clntdesc);
}
int main()
{ struct sockaddr_in bindinfo;

}

// create socket to be used to accept connections

svrdesc = socket(AF_INET,SOCK_STREAM,0);

bindinfo.sin_family = AF_INET;

bindinfo.sin_port = WPORT;

bindinfo.sin addr.s addr = INADDR_ANY;

bind(svrdesc,(struct sockaddr ) &bindinfo,sizeof(bindinfo));

// 0K, listen in loop for client calls
listen(svrdesc,5);

while (1)

// wait for a call

clntdesc = accept(svrdesc,0,0);
// process the command
respond();

} .

FHERE S HAIE.
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36

37

38

39

// clnt.c

// usage: clnt server machine

#include <stdio.h>
#include <sys/types.h>

#include <sys/socket.h>

#include <netinet/in.h>
#include <netdb.h>
#include <string.h>
#include <unistd.h>

f#define WPORT 2000 // server port number
#define BUFSIZE 1000

int main(int argc, char #xargv)

{

int sd,msgsize;

struct sockaddr_in addr;
struct hostent #hostptr;
char buf[BUFSIZE];

// create socket

sd = socket(AF_INET,SOCK_STREAM,0);

addr.sin_family = AF_INET;

addr.sin_port = WPORT;

hostptr = gethostbyname(argv[1]);

memcpy(8addr.sin addr.s addr,hostptr->h addr_list[c],hostptr->h_length);

// OK, now connect
connect(sd, (struct sockaddr *) &addr,sizeof(addr));

// read and display response

msgsize = read(sd,buf,BUFSIZE);

if (msgsize > 0)
write(1,buf,msgsize);

printf("\n");

return 0;

X FAREE SRS SMAERRE, T IR TR,

MR 2SR RISB4 T LBV T — N E3F (socket), KR —FRLT CAMRFHMZR: &
WMNATME R SRR R R ERATVORAE—1, M ERF MG EREEER.
FESRASIT b, BRTERERN L SY5E, BEYERES20005 % D (BURGIXRERH 400
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RN AR REEEA 10240 AR D5 ) EMEFIRIRT IRGBHERR LK “WHE",
FARX M R N AR P AL B R R R IE B R4S .

TESEARTT L, MRS 43 IR M listen ()R “ Ik 45 I RBTESES24T LB Aaccept()
SRHZFIIEREN . ERRBI—MERZE, ZRAREE. RETRE-AHREERTRS
ZPHURE. (BAEZMEPIN, RROEERFHERICHIER, E2HWERRSIHITEK,
HNFREBMPEET . FTUFERLEBERE LIRSS .) REBE M respond () R EE
PHER, ARG RSB AR BREAE I, FEETRERSHER
F.

EF24TE, ZPHAIZ-NERTY, RBEBIUTHERRANEE TSRS 8102000
. EFMTE, BRERSSB[RENAFELS, REERREH.

C-GRbIN: ook Ul

$ clnt laura.cs.ucdavis.edu
13:00:15 up 13 days, 39 min, 7 users, load average: 0.25, 0.13, 0.09

USER TTY FROM LOGIN@ IDLE JCPU  PCPU WHAT

matloff :0 - 14Jun07 ?xdm? 25:38  0.15s -/bin/tcsh -c /
matloff pts/1 :0.0 14Jun07 17:34  0.465 0.46s -csh

matloff pts/2 :0.0 14Jun07 18:12  0.39s 0.39s -csh

matloff pts/3 :0.0 14Jun07 58.00s 2.18s 2.01s /usr/bin/mutt
matloff pts/4 :0.0 14Jun07 0.00s 1.85s 0.00s clnt laura.cs.u
matloff pts/s5 :0.0 14Jun07 20.00s 1.88s 0.02s script

matloff pts/7 :0.0 19Jun07 4days 22:17  0.165 -csh

RERBETF R RER P IRE T REHE261T, X—ITHERFS BN RAZERI RO .

addr.sin_port = WPORT;

UEANREAMERFHERE A, BENAREIIX AR,
E BRI A

$ cInt laura.cs.ucdavis.edu

$

P22 P HLAIR 5 2T A BRI R . X R PTRER MRS S EUE P AL ER & MR
K, BUERRGHME Y EARRE. _

EBAMEMGDBRE—T. B, HAZHUSIIERER T Rk54s. £ M connect ()Y
WE—M AL, HBITRF.

(gdb) b 31

Breakpoint 1 at 0x8048502: file clnt.c, line 31.

(gdb) r laura.cs.ucdavis.edu
Starting program: /fandrhome/matloff/public_html/matloff/public_html/Debug
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/Book/DDD/clInt laura.cs.ucdavis.edu

Breakpoint 1, main (argc=2, argv=0xbf81a344) at clnt.c:31
31 connect(sd, (struct sockaddr %) &addr,sizeof(addr));

& FHHGDB#T connect (), FHiE —MEIRZM IR ELE.

(gdb) p connect(sd,8addr,sizeof(addt))
$1 = -1

REME R RRARBAMRIE-1. XR—ADEELER. (SR, ZEVEREENHE, Sk
BEFHABE, £ connect()FIREE, FHAEERERMMER.)

IEH—T, ¥E, EFITHITX connect() AR, WRERIXFPRERTIFHESE, WR
fRE T IXFERRERH R, HEBRATHRNERER.

(gdb) p connect(sd, (struct sockaddr %) 8addr,sizeof(addr))
No struct type named sockaddr.

XEBHTFGDBYFHFEMN—MERIS, WARNERFH b7 A SRS, Fril
P T IX AR |

EEEE, WRGDBEEF M connect (VBTN T, BAREMERTHHHATHEIUT. RKEHTH
CEHANERFRE— MEIR.

WM ABE 3T, EEORE|E344T. A LUE FHHGDBRI jump iy & HOX 3, AT jump 34,
HE—KNENYHAXN S, AT SR — S it — WA Fr &R pIyLaE
%o B, MREERZERRY, REFEFSITER.

T ISR EE T A connect () I SE S add R AR BR R MU R AL

(gdb) p addr

connect(3, {sa_family=AF_INET, sin_port=htons(1032),
sin addr=inet addr("127.0.0.1")}, 16) = -1 ECONNREFUSED (Connection refused)

M ETHFIRETTLIE Y, {Ehtons(1032) 8785112052 (T, MAZRANITIAK2000. X
VLIAE ] e R MR E T w0, Bl BRAGIE THem . E—T, RSN FEEHER.

IR, TERAEFEERHBAREEAIS (Rl ERESRARNEREE) HEEE. 75—
AN AR R AR T AT .

#include <errno.h>

ERMNARE L, KATRHEEE T — M2 RZ Eerrno, B HM{E T GEMHEHEEGDBH it -

(gdb) p exrno
$1 = 111
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S5t BB S8 /usr/include/linux/errno.hs  RIXMEREUER R “EEBEHLE” iR

SR1MT, errnofE ) SCILF] BEARYEF & WARITANE . Flan, KA BeE AR AT, B
errno ] REMTE N ZZ A SEER, MARIEAZESLH.

F—NH R Fstrace, RERTFHISHTE RS

$ strace clnt laura.cs

connect(3, {sa_family=AF_INET, sin_port=htons(1032),
sin addr=inet addr("127.0.0.1")}, 16) = -1 ECONNREFUSED (Connection refused)

HE—XFHE. BINE—NEERFRRE, LHEDE — ) ECONNREFUSEDEIR. BE-MZA
2, BEFIE O Hhtons(1032), HERE2052. FHIMGDBHHATELIN T ML ALK EEE
EU{EO

(gdb) p htons(1032)

BRE42052, RARNETHARKI2000.
HEREZBERT (BREBEEMEIER), stracefl BRRERAEAERIEET A,
BE—H, BEANMYEETERSERBHREAZ AN (F3217).

write(clntdesc,outbuf,nb); // write it to the client

EXHIBERT, ZRVEFAHE, SHREBIINMN. M8, EXAEERES, Rk
ATLAE B E RS Bh i Hwrite OF T B, EABRTERBHEAZAN. BEELESE
MRS, BETRASXAHE. EXROERT, FERYAHIFHGDBLE, — 4 HTF
FPHL —NETREG S, — A B SRAEFNRHANLE. RETURR, BFVIEEE
SR YERFEAMLE FE, S IR SSHMARL, BT AT LUE BRSPS T R L RS S P MU B R
W E R TERSBGDBAIE b, B FE R TN A B A AR RIS,

' HERIEFEZRMMERRIERF, °ILHEH FIREthereal 127 FRER B NTCP/IP A 4

5.2 A BELENRT

H BT 2 I8 R BRAAT. W FUnix, BY@ MR 2 POSIXH/EPthreads, B2
B TR R RS hgRamel.
521 #HIE5&EEm

MARBIERREAINEAREE S MEITERF, EIET P BT RECCE R
M. B8R, MRS EEZACPU, SFZIMEFEERSET, BT HAEEL, HII1RE
RE-AHEE, ARMERATRIRAE-FMEROAZR.

BERGBETEFNENTORE AL (UnixRiE) BES (WindowsKiE). FH,
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IR AT B AR B 25 MA A (B ViSO AR R 2 O RIED 238 BISLHERE . 78 R — /N CPU
ROHLES b, SRR “fk” BRAE. A TRZMUE, iERIBESA AR GRAREL)
K R30ZH .

A MERET TI0ZH LR, BT SEHE—APE, SBRERLET. BRIEEX
PR R S TR A RERRRFH T RN S480RE, FbEa Lk EIR
A, REEET LB O T A8 I MSRHRAFRER, B HCPURBITIEA—
PMHREVIRI AN #HRE. IMEXLERES.

FIMART eI AT & 4. B, JBRFEPTANGLR, BREASEHBERETH—
TR, B, EACERHscant() FHHHTUnix OS read VR K M, %K E
SREFFR[ES. HELSFHT RGN EARLARERS, ABRERNER.

PRI T — M, A SRR R R AR ML . AP BEREER T — M
FTAERIET (8] th ZRENLEY, DR TEVETRI T kA E A i P eR. T E, WRIRRNE SRR,
WAFBRERENEIZERT, XaFRREmEE.

TEBATER G ERGPE —ANRA, FIB T R TLRERENGR. —HRkU,
AN EEEHER P WIRC ARuR SRS leepR . HBATHE —Nrfl, HF-—-METEFE
EREMBREEIRANME., FORINEERR, SHERESERERNEYR. R SRINEE
SRUOTER, FTLMRE RGN AT TR AL T SleephAS, T LK G KA A . Fik, 7ESleep
REEWER W HE, SEEIEHNEE. SXMNEERERER, BERKLSECARRE
F KPR HF BIRun.

EVOH b A LU & H S R SleepRi, Flin, WR—AGHBIET A TFikkE, A
Fwait(), BAERLINE, HITFHETRENIEFLLER. RRE, XEFRENFTIN
(] & TV T i

MH, 7ERunRAF AR RIRLEAECPU LEHAT: MK, XUERECHKEZET, I
FERRBLBBNIEF. —BRETHEDR, BERGRBELIERNHLATL FRunR
SRR P EE DI SHCPUM—NEH. BERAM X —RE TR IE,
PREAEFT 25 AR AR e B I 1A, (R B R 2 58 i, B RS T & BIMRLE T (8] Ao B 1,
SRNSEGREE, MRHAREE “BX” OmIIRZILE, 272588 MR R th 2 5
BLI

KRG, RESIE S HNELLBRD, SIS BENER MR SRS
IRTRIBEL . s b, IEAIERA “REL” MR, BIBLERAMBITRIIE, B
A REPAE IR R AR LB GRS R TIENRER -, SARENHREF—REH
fT—Pmain (R, ZIBEE - MREANFEE. ReEHEnain()RRLE.

HENEE APETERHE. 5#E &, BRENMEETECHRREER, HRELER
MEFRBFNERTEWAESELE, HFEVESEZ MBENETEE. (BRI LE
UnixHRE 2 A E2RHEE, ELXHEMATE.)

fELinx R4 L, AT PGB T4 ps axHREE R4 - 4TI A R 274 .
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BRFIREELBERS, ([ERPthreadsfEAR R FRREEEER, BFPH— I HETHE
FEARMN R A — ST, Fik, EE#SRKNHEEN X FRETHEIEER, Rf
DAL LBERFHTAF. FLl, (EfPthreadsF R KINHRRFHELEFHERARAEZSEL.

522 FEHAFRH

THEAA—AKRZHHE BRI 2R EALRARAFE R B2 ~nZ RINEL,
ERFIM AR EST, REEEMIE2M0EE, BEEE30ME, DUkE. S8 TR

1 // finds the primes between 2 and n; uses the Sieve of Eratosthenes,

2 // deleting all multiples of 2, all multiples of 3, all multiples of 5,
s // etc.; not efficient, e.g. each thread should do deleting for a whole
4 // block of values of base before going to nextbase for more

s // usage: sieve nthreads n
7 // where nthreads is the number of worker threads

9 #include <stdio.h>
1 #include <math.h>
u  #include <pthread.h>

13 #define MAX N 100000000
14 #define MAX_THREADS 100

16 // shared variables
v int nthreads, // number of threads (not counting main())

18 n, // upper bound of range in which to find primes
19 prime[MAX N+1], // in the end, prime[i] = 1 if i prime, else 0
20 nextbase; // next sieve multiplier to be used

22 int work[MAX THREADS]; // to measure how much work each thread does,
23 // in terms of number of sieve multipliers checked

o5 // lock index for the shared variable nextbase
2%  pthread_mutex_t nextbaselock = PTHREAD MUTEX_ INITIALIZER;

% // ID structs for the threads
%  pthread_t id[MAX_THREADS];

st // "crosses out” all multiples of k, from kik on
s void crossout(int k)

s { int i;

35 for (i = k; ixk <= n; i++) {
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36 prime[ixk] = 0;

87 }

s}

39 -
10 // worker thread routine

a1 void sworker(int tn) // tn is the thread number (0,1,...)

2 { int lim,base;

43 ]

44 // no need to check multipliers bigger than sqrt(n)

45 lim = sqrt(n);

17 do {

48 /1 get next sieve multiplier, avoiding duplication across threads
49 pthread mutex lock(&nextbaselock);

50 base = nextbase += 2;

51 pthread_mutex_unlock(&nextbaselock);

52 if (base <= lim) {

58 work[tn]++; // log work done by this thread

54 // don't bother with crossing out if base is known to be
55 // composite

56 if (prime[base])

2 crossout (base);

58 }

59 else return;

60 } while (1);

61}

&2 main(int argc, char s*argv)
¢4 { int nprimes, // number of primes found

65 totwork, // number of base values checked
66 i;

67 void *p;

68

69 n = atoi(argv(1]);

70 nthreads = atoi(argv[2});

7 for (1 = 2; 1 <= n; i++)

72 prime[i] = 1;

78 crossout(2);

7 nextbase = 1;

75 // get. threads started

76 for (i = 0; i < nthreads; i++) {

77 pthread create(8id[i],NULL, (void *) worker,(void #) i);
78 }

79

80 // wait for all done

81 totwork = 0;
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82 for (i = 0; i < nthreads; i++)

83 pthread join(id[i],&p);

84 printf("%d values of base done\n",work[i]};

85 totwork += work[i];

86 }

87 printf("#d total values of base done\n",totwork);
88

89 // report results

% - nprimes = 0;

91 for (i = 2; i <= n; i+)

92 if (prime[i]) nprimes++;

93 printf("the number of primes found was #d\n",nprimes);
94

% }

XNMEFFERNMG TS, IS ARREREEE LUA K, -1 SEERSR
AR TELBESE Knthreads.

X B Mmain() B THELTRE, 8 TIELBEEXN Rfiworker () —XKIHH . XETELESL
EINEET: LR T RN FEEBEN2~nHTEE N EREERKN T — M FHZ Enextbase,
AR RS2~ nTEE A SN R B E RS Hprine[ 1. KA REHEB —NHARLL
R TS base, REHB2~nTiE Abase T ERZE. CIBT LELKRES, main()FEH
pthread_join()ERIERETRS BN ILIE, AEESATE THERNEERKERF, K
iR . REFAUEEIRNEE MHAES)N TASESRT SO TENER. £24HE
RRG HAT R B AR R X AR ERE A .

worker () & SEHLE L AT a0 T ARG E Bbase I T —/ME.

pthread_mutex_lock(&nextbaselock);
base = nextbase += 2;
pthread mutex_unlock(&nextbaselock);

XEEH T 2FRE Enextbase, FERAMHhfbworder () LS| K EHE BbaseI{E: R/5, T
R M R B prime 1T baseMI . CERE, A1fEmain()FFLMER2MFTE FEFE,
MY T E % FEbase AT H(H. )

TARLRIRFEEAFH Mbase A G, T LLAKZRE B prime] 19 22 M EbaseMFEL,
B b8 HA TR R X N base i AT, L HUK B #1E A Ebase  F It 22 5
nextbaseMIFEFTHRIEA M (32617). ok, (EA LIELRBEHSB N — N TARLRRA R o] T i
A &y, TS W TAES&E S Eworker () KA AR TR ALE . FEI2, FIRERETSFEW T
VEA] B T B T W T AR 2R TR

base = nextbase += 2;

AT —MREFERT TR TEMEAN SRR EXMERT, AR LIFLRE
RE MBSt 2 Bnextbase, B AEFH R BELERMEFHIR.
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R EAERERET BN (AL BER, WU EEEHER. Xt
pthread_mutex_lock() Fflpthread_mutex_unlock() BT A AT IR HREA RF - RBERTHEER
REEF B MXHA RN A S FRERSE, WRLITRFHMBERERITRERS, T
L XAF-NERENXA KBS, FHIRMEREAER KR, BEICTRENHS.
(ZRBEZRFB N HE AL Enextbaseloc R XFF “HFME".)

B, HERESREZRERER: BH IR A ER R 2R A0 oAt
EBATEFH WA F GDB A Pthreads T2/ H AIX 4R . MR BEA TR D AR T EXMREBIE A

pthread_mutex_unlock{&nextbaselock);

X, —BXREROE— AN TELESEN, A N LEKEXASRHUHERR, FE&
SEREFEE. BRILRINEBERRCLMERX—A. WA FGDBIRE R ITIE?

GiIEFET, WEEKE-1pthread-1mbric, LMEHREPthreads M REE GHlsqgrtOFE
J5&). RIFIBITGDBHII4CHE, {fn=100Hnthreads=2.

(gdb) 1 100 2

Starting program: /debug/primes 100 2
[New Thread 16384 (LWP 28653)]

[New Thread 32769 (LWP 28676)]

[New Thread 16386 (LWP 28677)]

[New Thread 32771 (LWP 28678)]

BIRCIEFEIERN, GDBHSBX B RNTEEARA—T . RIVBIETTIEE WP L
A4
BRERT, BdE FCcultCASETHT. GDBEEIAE LEW TR,

(gdb) r 100 2

Starting program: /debug/primes 100 2
[New Thread 16384 (LWP 28653)]

[New Thread 32769 (LWP 28676)]

[New Thread 16386 (LWP 28677)]

[New Thread 32771 (LWP 28678)]

Program received signal SIGINT, Interrupt.
[Switching to Thread 32771 (LWP 28678)]
0x4005ba3s in _ pthread_sigsuspend () from /1ib/i686/1ibpthread.so.0

FERXF R, XEEMESNMEREMT4A, TTLUESGDBMinfo threadstir 4 HixE

(gdb) info threads

* 4 Thread 32771 (LWP 28678) 0x4005ba35 in _ pthread sigsuspend ()
from /1ib/i686/1ibpthread.so.0
3 Thread 16386 (LWP 28677) 0x4005ba35 in _ pthread sigsuspend ()
from /1ib/i686/1ibpthread.so.0
2 Thread 32769 (LWP 28676) 0Ox420dbia7 in poll () from
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/11b/1686/1ibc. 0.6
1 Thread 16384 (LWP 28653) 0x4005ba35 in _ pthread sigsuspend ()
from /1ib/1686/1ibpthread.so.0

ESRRYuELREIP. ERNBERNELBRERBA 2K

(gdb) bt
#0 0x4005ba35 in _ pthread sigsuspend () from /1ib/i686/1libpthread.so.0
#1 0x4005adb8 in _ pthread wait_for_restart signal ()

from /1ib/i686/1ibpthread.so.0
#2 0x4005d190 in _ pthread_alt_lock () from /1ib/i686/libpthread.so.0
#3 0x40059d77 in pthread mutex_lock () from /1ib/i686/1ibpthread.so.0
#4 0x0804855f in worker (tn=1) at Primes.c:49
#5 0x40059881 in pthread_start_thread () from /1ib/i686/libpthread.so.0
#6 0x40059985 in pthread_start_thread event () from
/1ib/i686/1ibpthread.s0.0

(iX7EPthreadsf¥ILinux ThreadssE I T2 7] LM EIRT, EREHMF & EA—E&IEA D
MIERERE BILEWBRINET , XMERARERIHE491T L, H AERERBHMFEN
AL

pthread mutex_lock(&nextbaselock);

BEFER, Mbiom AR EREERT, S/HANEERRY. BB RERRS
XAE R B R E B RESUE, XMRENSBBEMNE A
HAbRRAEMame? o LB T B B ETERRER EIITotdr & SRR ERLRE M.

(gdb) thread 3
[Switching to thread 3 (Thread 16386 (LWP 28677))]#0 0x4005ba3s5 in
__pthread sigsuspend () from /1ib/i686/1ibpthread.so0.0
(gdb) bt :
#0 0x4005ba3s in _ pthread sigsuspend () from /1ib/i686/libpthread.so.0
#1 0x4005adb8 in _ pthread wait_for_restart_signal ()

from /1ib/i686/1ibpthread.so.0
#2 0x4005d190 in _ pthread_alt lock () from /1ib/i686/1libpthread.so.0
#3  0x40059d77 in pthread mutex_lock () from /1ib/i686/1ibpthread.so0.0
#4 0x0804855f in worker (tn=0) at Primes.c:49
#5 0x40059881 in pthread start_thread () from /lib/iéSG/libpthread.so.o
#6 0x40059985 in pthread_start_thread event () from
/1ib/i686/1ibpthread.so.0

A1 QIR T THRERR. LE%@M%&#mE*Z~(M%&*%W@ HAE MIXE
Tt Fmiah B BILTRIRE S — AN TIELHE. B LB RSB BAREFBE (B3,

BRANNGEMILMTAELRE, BERRN—NEARRUERE 2 ZTULEHHEEN,
—UIEL AR E . RAOVEBT R ELR SRR RIS, RERI, KR SRme
RAETARLRE, WTHTR.
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(gdb) thread 2 .
[Switching to thread 2 (Thread 32769 (LWP 28676))]#0 0x420dbia7 in poll

0O
from /1ib/i686/1ibc.so0.6 -

(gdb) bt

#0 0x420db1a7 in poll () from /lib/i686/1ibc.so0.6

#1 0x400589de in __pthread_manager‘ﬁ) from /1ib/i686/1ibpthread.so.0
#2 0x4005962b in _ pthread_manager event () from :
/1ib/i686/1ibpthread.so.0

F &R LR EEEF. ©REPthreads BRIAELRTE. BARARIIELE, X— A8
B T BAT REBEA TERRERTUH. REEEL

(gdb) thread 1

[Switching to thread 1 (Thread 16384 (LWP 28653))]#0 0x4005ba35 in

__pthread_sigsuspend () from /1ib/i686/1libpthread.so.0

(gdb) bt o

#0 0x4005ba35 in _ pthread_sigsuspend () from /1ib/i686/libpthread.so.0

#1 0x4005adb8 in _ pthread wait_for restart signal ()

from /1ib/i686/1ibpthread.so.0

#2 0x40058551 in pthread_join () from /1ib/i686/1ibpthread.so.0

#3 0x080486aa in main (argc=3, argv=0xbfffe7b4) at Primes.c:83

#4 0x420158f7 in _ libc_start main () from /1ib/i686/1ibc.so0.6

RIERPIATmain (YK, FHILAT LA RER D LELRRE.

R, FWATIERBHEFILT, SMREHEFTHRERY. RREFERT ! IEELUEY
ERFERPIMERNSER, BRINVRERREEEL T RABSRLK.
523 ik

MBE—FHEREAEERFR DL Z L Bnextbase N EN, &REH2HHTE? W EAFHH
AR T BRFMBURE, SREMFAENR?
C EERMAE, TREUAMEFNERSITEREZR AIBIABRNIREEE, R
AL BT EEMTEMGEETER (AFEAbaseARELZ F—1K). UTHLLES
BEEHMERENTE, S53ESEHAN TIELRB T Fnextbase IR —MERMEH L BT
baseAMBRIAH . K5, FEASHRERESEMERK, ERER AIEHHERE AL
EF.

{BRLBRANMFAE—T. 1B

base = nextbase += 2;
B DGERFENSE SIS, B, 7EIE4TLinux & 28K Pentium#| 38 HEAGCCH %S, LH
HICERBIRRM TICRES S GELA-SEIUEITGCC, RIFEE L RERN. RIS
CREF RS,

K
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addl $2, nextbase
movl nextbase, %eax
movl %eax, -8(%ebp)

ZACI D K nextbaselfilE2, R/5 ¥ nextbasePI{EE HIBIEMIBEAXF, &JE, KEAXKHMES
B TAE LI MR P I AE A M AL Bbase M E

B RAENLTELE, 7B Knextbaseff{H A9, A 5T IEAIETFworker ()R
A R FEPAT I LS TR 4 B 2L BRI 45 IR

addl $2, nextbase

ZHRABIEELERT Enextbase® B A1 B F— MBI F ST Tworker O A —MAR,
TR IFESRAT AR (T5 4 - FRAB A TERTRIE M nextbase B FI13, /X MENS
BH B Rbase, FFFAERITE BIEE. B5, worker)IIE—MAFLIKES—/ kA
Ko REME L ST 8 S,

movl nextbase, %eax
movl %eax, -8(%ebp)

B4R, nextbaseMIEHIMIER13. Filt, F—NTIELEFCHRTEEbase EHKERN
13, HBEEBXMINESE, MARRENCER F— MR RENEDN . 10—
DM THEBBASANKEESEME, RERFAMZLTLEMER TIE, MAERE T HHF
B AR

WA {F FIGDB RILX A RIE? R “FER” TTREEMRE R ZHEHEKRK. B, {F7]
fefEMibaseMIENFTHARNBEHLT . ATHERX—RK, THUETHXTREEEBE—
=8 )

base = nextbase += 2;

BT EFHITGDB M continue(c) 4, FH B rbaselI{H,

(gdb) disp base

B AT RN base L ECHIBE BT T

KRR T, RITEITGE, SSREFNETE— b, X8
T, A RBISHER: ANETERESHIRFEHE RS NENKS), B2
BB TG LT A5 T ERER:

SRTT, X M RITHMR T R, BIRSAEREE S T ESEROEE,
524 GDB#%E®SILE

T RS & EMLKIGDBM A LB
Q info threads (AHETHHIHLENFEE);

s it D it
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0 thread 3 (BRRZEFE3);
0 bread 88 thread 3 (H{LZFE3FZFEAILITI’M = 1H1T);
O break 88 thread 3 if x= =y CHLRREIARNRMTSS, 3 BEBAHERELHIT).

5.2.5 DDD #py%kizes

wmEs-157~, 7EDDDH % #EStatus—Threads& 3 — AN H O, #EGDBMHinfo threads /7 3
BRTE SR, TUAH - EREHRENE SR REL.

worker thread ruutme ) L
;1 :w?rker(mt tn) // tn is 'the thread number 0, 1 )

440 need Aych
Vim= surt(n)

ext sieve mﬂtw!ier avoidmg dupHcation across’
hread mutex._ lock(&nex 2lock)s

’ 1F‘ *(prime[base]
+-crossout{base

ST else returm
q f} whﬂe (1) o

{ [New Thréad ~1208583264 ‘(LWP °
. 1tch1ng to Thread -12085

b Breakpoint 1; worker (tn=0). a
; (gdb)I

K5-1 Z&BEHED

BRIFRIERA BN EOITH, MAREH—IREEH . XFE, A0 REFRERE 46
R IRFEIZAT B VIR BRI R B BT A iX AN 1O

DDD P8 IMEAE_ LA HFIGDB 4 break 88 thread B%tﬁﬁéfﬁimﬁﬁﬁﬁn i
MARZHIR, FEELIDDDE G & RPITEFENGDBm4 .

5.2.6 Eclipse PRIZERS

HAEEEE, Eclipseﬁﬂ@B@?‘?jﬁ}unakej’C#ZV—\@,%GCCH‘]—lpthr'eadup LITEE (BAE
TR AR RRENZED . WRREE, oTUEEE Xmake L, ikEclipsefiiX fFF
BR S . AEC/ICHEBEMERN, HEHEDHSA, HdiProperties; $E3¥C/C++ Build%H T =/
JE B ¥5; 1EFESettings— Tool Settings; E#EGCC C Linker3% il 1 F =M B KEER, Hik#ELibraries
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—~Add (FEREEMMSER): HE-USEHEEERS (bW, ESndAM-1m). REHE
TH .

SEIEN A, Eclipse N BIREEIESIR, MARDDDEEKA BoR. TH, AEERE
DDDH IS REI SRR, AR B REES 2B RNERFIRS. EwEFAE0, ®015%
BIT—& LB, RIF 8 TResumei 1) Suspend AFRH Wi . LRF2FIRAEDebugil B H, ©—/%
ERBENLE LT, BRXBLEFHERHER, FARITHRE T DebugiE i+ =+ fiMaximize. (7]
DL & Restore[F B HRERR . )

Bg - Soucce ot fatnd, - Ectips

¥ o Thread [1] (Suspendat: Signal ‘'SIGINT received. Description: Intemspt.)

< EE T e vevscallu Oaes 710

=2 pthread_join0 (x47d2d4ch

=1 main() fwork 'primes/PrimePipe.c:83
P 2P Thread 2] (Suspended)
P P Thread [3] (Suspendad)

{53 _kemel_vyscall) x00e67410 32 )
3| No source available far *__kemel_vsyscat) " ’

G/ Lozal Apsiication) workspate/prinies

bk i
¢ then/endif not found.

B5-2 Eclipse L2 BN

BATRIR, FWRENKEIEEET; EWE—/SIGINTES, XEFHK (CTRL+C) 7
=, ?ﬁﬂ‘]ﬁ%@]*ﬁ?'ﬁE‘J%%ﬁﬁﬁﬁﬁpthread_join()iﬁifﬁ, Tipthread_join(Oilidmain OHIRH .
MZAEFF LRI B RRE, BAIFE T Lk B LR

EEEHNEHENGEER, RERAGEZEEFUNT=ZARERINY . Eigs —1&%IE,
BAEFIRP 75— MEAEXT LT

RATTRERBWEAT MRS A, BEHEX—A, BHe%s, AR T %
2. NE, SITERENY AT EFEFT, 88 BN RSB RETN, BATH Y S
AR T RA LW ARFS, ERIXIKEEN £ iltering. X & HIL— 2B S-3FrR 13 H &
H. &ATER, XM RBNATHE3IANEE. flln, mESBXANE R UNE &2, R
LT A T A PR ERFR I S ) S IEAE R T .
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f
Actions
: Comman
| A d : pe
i 1 4@ Thread [1] (Suspended)
! of® Thread [2) (Suspended: Breakpaint hit.}
@ Thread [3] {Suspended)

B5-3 {fEEclipseP W EENBEFFRN S

53 BERFITHRER

FATRBERMEZF WM. HEAFAEBEE.

ARELFRARHFTE LE: ZACPURRERNELELRNDENFRTRRR. £—1
CPU LETHIRE STERAMCPU BT AEERE, TERETER M EAF ERE. X5%
SRNAEFTNABAL MRS R - MMERFEA . (FXE, SEBRHREER
BT AREAFRG RS MARF B KRETT )

MR, 75 &AFBIRT, E&NCPULBTHARE RV R ZCPURAIN T, EETE
BN ERERAD “HR” MFWERSHEACPULMRIDER. BEXR2EMMNE, BLHEMN
WA (LanTCP/IP) EUEEM T B BN ARFIN T TR AR 454

53.1 HEEFERS

AHE S LLRATHOMPI (Message Passing Interface) 0 4%, 1igH B . HAIXEFH
RRMPICHSEH, {H2 R R & TLAMAMH ABMPISEHL..
AR E AR EZREF.

1 #include <mpi.h>

2

s // MPI sample program; not intended to be efficient; finds and reports
+ // the number of primes less than or equal to n
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30

31

32

33

34

35

36

37

38

// Uses a pipeline approach: node 0 looks at all the odd numbers (i.e.,
// we assume multiples of 2 are already filtered out) and filters out
// those that are multiples of 3, passing the rest to node 1; node 1

// filters out the multiples of 5, passing the rest to node 2; node 2
// filters out the rest of the composites and then reports the number
// of primes

// the command-line arguments are n and debugwait

#define PIPE_MSG 0 // type of message containing a number to
// be checked
#define END_MSG 1 // type of message indicating no more data will
// be coming

int nnodes, // number of nodes in computation
n, // find all primes from 2 to n
me; // my node number

init(int argc,char #xargv)
{ int debugwait; // if 1, then loop around until the
// debugger has been attached

MPI Init(&argc,&argv);
n = atoi(argv{1]);
debugwait = atoi(argv{2]);

MPI Comm_size(MPI COMM WORLD,&nnodes);
MPI_Comm_rank(MPI_COMM WORLD,&me);

while (debugwait) ;

void nodeo()
{ int i,dummy,
tocheck; // current number to check for passing on to next node
for (i = 1; i <= n/2; i++) { o
tocheck = 2 * 1 + 1;
if (tocheck > n) break;
if (tocheck % 3 > 0)
MPI_Send(&tocheck,1,MPT_INT,1,PIPE_MSG,MPI_COMM WORLD);
}
MPI_Send(&dummy,1,MPT_INT,1,END _MSG,MPI_COMM WORLD);

}

void node1()




138

F5%F 2EHETXF AR

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

76

77

78

79

80

81

83

84

85

86

88

89

90

9l

{ int tocheck, // current number to check from node 0
dummy;
MPI Status status; // see below

while (1) {
MPI_Recv(&tocheck,1,MPI_INT,0,MPI_ANY TAG,
MPI_COMM WORLD,&status); .
if (status.MPI_TAG == END M3G) break;
if (tocheck % 5 > 0)

MPI_Send(&tocheck,1,MPI_INT,2,PIPE_MSG,MPI_COMM WORLD);
}
// now send our end-of-data signal, which is conveyed in the
// message type, not the message itself
MPI_Send(&dummy,1,MPI_INT,2,END MSG,MPI_COMM_WORLD);

void node2()
{ int tocheck, // current number to check from node 1
primecount,i,iscomposite;
MPI_Status status;

primecount = 3; // must account for the primes 2, 3 and 5, which
// won't be detected below
while (1)
MPI_Recv(&tocheck,1,MPI_INT,1,MPI_ANY_TAG,
MPI_COMM WORLD,&status);
if (status.MPI_TAG == END_MSG) break;
iscomposite = 0;
for (i = 7; ixi <= tocheck; i += 2)
if (tocheck % i == 0) {
iscomposite = 1;

break;
}
if (liscomposite) primecount++;
}
printf("number of primes = %d\n",primecount);

main(int argc,char sxargv)
{ init(argc,argv);
switch (me) {
case 0: nodeo();
break;
case 1: nodei(};
break;
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% case 2: node2();
9 b

9% MPI Finalize();
%}

g
%

FEIMARERFTRHERFAGRER, X2, RREERHE (REREE) EHFRTRENN
FAELET, USEEMARTIE. B—PMTAATEA S, ZEME3NES, (tHaEET
Tk EATARBE-ANTRAPEY, FEEAESHEE; BT ARBESAM AR
i, REATHAEERYE, FREHTRHEYHE.

XE, BN EAR T M TA—REE— MU RRBRKREE. (EXEMPLY
BofERpanfrmlmnm b 8EHE, AESEEL) AR T MTRRE8EN, TAR
IXPIPE_MSGEAIME R . A NAREEZHFERIEMN, HidKiE—4eND_MSGHE 1S Bk ¥
BHIX 42,

fERXBH— MRS, BEENSETES - N ETERBREEN#ES, KET 546
TR HInodea() .

MPI_Send(&dummy,1,MPI_INT,1,END MSG,MPI_COMM WORLD);

ZEFSE T T RAER. ERNEFENAREXMEFHER. (L, THHMGDB
SEPEETSSS5 FHAAERSHEL)

FEREH—AY A LA E AmpirunBHIA, NTIEITMPICHN BEF . XER(1E—EF
IEHLESHI ML EHOXEE, 3EPLEABIRRAT R0, WA A2, nET100. BFERSH
BFAERENT AR, BRRES— T aLER, FHEBMPIREFRETE LT T
MPI_FINALIZE ()R Z AT, WHEEHISRE.

BRBINTHEFERGDB, EREEAEXIN A LHEH Topirvnk@BRNAERER, T4
REEAEW A LZTEAN, R REEETGDB. &, GDBAFFHERE SIS
WA B CLETHEE L, B, ERAIET S LEfTps ki & EAERAT MARFH

$ ps ax
2755 ? S 0:00 tesh -c /home/matloff/primepipe node 1 3
2776 ? S 0:00 /home/matloff/primepipe nodei 32812 4
2777 ? S 0:00 /home/matloff/primepipe nodel 32812 4

MPIEFEEIE1T 3 1E2776, FEILKESGDBM IR T S 1R .

$ gdb primepipe 2776
Ooxffffe002 in ?? ()

RARLRENEETRRES. B, EBRATEENEM T4,
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(gdb) bt

#0 oxffffeoo2 in ?? ()

#1 0x08074a76 in recv_message ()

#2 0x080748ad in p4 recv ()

#3 0x0807ab46 in MPID_CH_Check_incoming ()

#4 0x08076ae9 in MPID_RecvComplete ()

#5 0x0806765f in MPID_RecvDatatype ()

#6 0x0804a29f in PMPI Recv ()

#7 0x08049ce8 in node1l () at PrimePipe.c:56

#8 0x08049e19 in main (argc=8, argv=0xbffffb24) at PrimePipe.c:94
#9 0x420156a4 in _ libc_start_main () from /lib/tls/libc.so.6

MITTREE RIS SOIT AR, SR R0 H .
BTR, MEENAL (node1()) EEITHRESERT SO TESRBERMY. /EWUWUﬂ:ﬁL‘
BRECETER? ATLLETH ER B tockechffl E—/ T AN RT3,

(gdb) frame 7
#7 0x08049ce8 in nodel () at PrimePipe.c:56

56 MPI_Recv(&tocheck,1,MPT_INT,0,MPI_ANY TAG,
(gdb) p tocheck
$1 = 97

WA F &0 4E A GDB& franed 4 30 B nodel () sy AR M.

EXBRAERATHISHITE R, BRHITN U RERAXANT A TERIRENER — M
%o Ft, BRIRIIBIZINT S0ktS o4 —4&KEND MSGRAMH R . BFrERX—FELER
THROJERAREZFE—LHE, MEXXNEBRMNRECLEEFRBAXEMHER. FHXMAR,
HERNEMBEFER, FREFARNNORHET H461T

MRER—T, HE MR T a4

$ gdb primepipe 2776

THIGDBHRl, GDB#r41T 8 S AN 44 A27T6 % O i & . 7 — TFFEIX BRI ST
GDB& MBI, AR e BAR#EFEER. 54h GDBHattachind.

FERBIF, BFHRSRERFER. RGN TR ES IR B s
NHTEBE AR B, BRESTUTHE R prinecount MR T2 A 23, W RREXK
AR RRRERE, 8NN A LETHREFRS BT, LBCE H KRR InGDB. (i
%, ATRMERAEE X nE, EREF— IR A R B RR LR AT O RATHERLFR X
AR PRI INGDBHIHLE], X E R H344Tinit () MEITERFTTE.

EWMERRIEBTERN, debugwaitiIEM BB RENG T, 1RSSR, 28 R-AEH.
AR K debugwaitMEIEE N, IBATIKRAREFNESBNESIAT, CIRERE. XFEHA
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BAVRGE T HINGDBRIM Al SA/E P LABR D T IRAEEE, P8R, TR mOodbAT i,

node1:~$ gdb primepipe 3124

0x08049¢53 in init (argc=3, argv=oxbfffe2f4) at PrimePipe.c:34

34 while (debugwait) ;
(gdb) set debugwait = 0

(gdb) ¢

Continuing.

ROV RABTRIER, ERXERTETRR, NMEELT - MERIERES I
RORMAERI RS, R AL, BESERRZ IR TESTTRER AHNS.

[matloff@node3 ~1$ gdb primepipe 2944

34 while (debugwait) ;

(gdb) b 77

Breakpoint 1 at 0x8049d7d: file PrimePipe.c, line 77.
(gdb) set debugwait = 0

(gdb)

Continuing.

Breakpoint 1, node2 () at PrimePipe.c:77

77 if (status.MPI_TAG == END MSG) break;
(gdb) p tocheck

$1 =7

(gdb) n

78 iscomposite = 0;

(gdb) n

79 for (i = 7; i*i <= tocheck; i += 2)
(gdb) n

84 if (liscomposite) primecount++;

(gdb) n

75 MPI Recv(&tocheck,1,MPT INT,1,MPI ANY TAG,
(gdb) p primecount

$2 =3

X, EEBprimecount A4, TIARES (TUUFHESR2. 3. SAIT), FILE TR
RIORLE.
532 HERNERS

AT I R BT RIR . FRRA TR E M LS S R AR A 7E
BRI TTALE.

1. EEMEZRTE

EWRTFTR BN, ERERNSPNERSESD, BHERASERIFRNARE. 5290 4D
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7 FIGDB/DDD&R &K R

OpenMPXFERIHEE LIMATHRIZHA IR . OpenMPHFR/F AR T FHERENSHIHTHRES
H. WHELE, BFRANARFEBEENTINE, BEARZHIERT, QpenMPIESME L
BEIMXEF REA ERFERK.

S5ATHRMAE— AR TR OpenMP N R F HIF B~ B«

2. WS HRHEZAFERSE v _

BADGCPUNIGRIIAEEHREHRERET, HREAFEZNAERNREULETAFIRE
LT AETA XS —FRATH. TEXRHNERAZ /LM% (network of workstations,
NOW). NOWHRMEH T Al LLERIAZAFERNEEE. X MENNARF REE EREY
B, BEEENFEFIET R AEERENB AR XN NEFES.

XF T ER AR A XL ZA A (SDSM). FEBRTEHSDSMEREM K% (Rice
University) JT & 4P M Treadmarks. 73— MEF B EZIATIA, A7 ELAChinese Academy of
Sciences Chttp://www-users.cs.umn.edu/ tianhe/paper/dist.htm) %4 =T 2.

SDSMN IR fF R T EMSTHAOEFRITA. BNaEKBTRENRSE, FlX
B HBRANX R, BRBITEHENFL PN —SIFRE,

RZSDSMEZET K, XEWEEITHBT WA LNEEEBHMAFESF. BASNELRE
%, BRBANTUAH—MRERR. BEEENOWT S RHEETEX. BFREXHEREIX
MEE: MSDSME#THERA, XNERRELSUNIXREERERREREN T LA
BXHITIEE R, FHASDSMEFHREE T 8 SRS RAERF. SDSMBITHEFRE: RFE
BEBEXHARBIAMNOWT S A B AR e A BB N AT, ST A BRI, T
IRGT R AR ESDSME A MR X S BUE ERKE.

RIfEH, ®HLEMESDSMARLKMHIIENE; HR, REMEFT - MRENETEUAF
FIBLE, FAREFENOWY R MAZHEMAMBI A . MEATHX—K, FaLRE
WA SDSMR FFE PRSI T e A BRI RIS S H T AFER B R bk,
R A SDSMERIR L [ 1= B A4S iR, JSDSMNARFAERR TR TETH, B TR
Bl BRERX—AERRARE NS (FEGDBYH, JREXMHFEMEFERN, REPAT
continuefiy LA MK E HAT).

BHREFMBRBE RN, WHESREFHN T GDBAr4 kM4 GDBAEF FER Hi& &
HE. ‘

handle SIGSEGV nostop noprint

3, BEMURCRIE, )3T 5 B0 R AR Ao T R 3 R — B IE R
iR

SR, SIREN HEEFH SRR 5 — B A X 2 T UK SDSM_ BB AT IR RAR P I, &0
PrUnF . IR DH— T RB S T AR ERE, A FERA R MR RN SUE
TR RS REERFEHE. K, XEFmTRERRTSDSMAS, HEXRERE, B IH
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WE—MAIT APATREDR, WK INGDBMHMER, FAT R EEFHFAS M RRIEEXK
JEAREMNAMEA 0 RIRREITIEFE BT — ML GDBE 1, LU RS — M S _E KA,
MAEAE-NTRENEARSEE T EBNHEER, B MR LA EREES. #5852, W
RIESDSMNARFRIRMAERF RRFRIER, FEIBAO, BabrTELmifiERs
SF B SRS AIFLR.

SDSMIERAEFEF B X LB THBFERNBR: FFERL _EmAMPIRG] T i debugwait
TE. ZRBANEFENE TR LEE, & TEFRES YR EMGDBIH M LA thRFA
HAEFHNE. ‘

54 HRRG

AR T — /8 OpenMPFF 5 B3 25 p 7RI REURAI . F 454 BOpenMP 15
BHOR, RENATE AT B,
5.4.1 OpenMP &

OpenMPA i F 2 & REEHRENTRAHTHERD. EEFEBITHEL Eomp_Num_
THREADSHR B . filt, 7EC Shell' F, fEsheliRRFTFEA:

% setenv OMP_NUM_THREADS 4

A e . 1CTE & B A B AT AR P ARG P BT B OpenMP TR 4. BAME-SER Tix
ESEHAR, AEAERSEN. BEARESN:

#pragma omp parallel

XG4 E ST T OMP_NUM_THREADSZRFE, MR I K AT pragma /5 A, XA
BESBRAHADIES
5 —MEF & R OpenMPHE 4 2

#pragma omp barrier

ZIRCHEEMALEN ‘2687, AF—SRERIRX AN, E2HEE, HIHGLRES
AREAAR .,
WMRFEAF —PDERBEIITEAN R, T RAN LR ZA e, Tl 4 5 i F AR RSER .

#pragma omp single

AR RS MR HRET
BRARZ HibOpenMPIE<, BREAEFIHHERIIA —MELE:

#pragma omp critical

B B HRAARE T RIS, HAPEEIaER R R AT MR,
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54.2 OpenMP RFIi2FF

AT SEBLEE 4 I Dijkstra S R R INAUE T — X T Z B B/ EE B . 45 AR SR T s 2 1)
HUBER] (IR AL, MABNZMKEEREREATLHTR). BIFRKIT R0 HibAT
AR Z BB/ MEES

T RE L M dijkstra.co B ETRER E MR ZRBBEFILK, BRI HA
C A= il 0= 2 " :

20

21

22

23

24

/7 dijkstra.c

// OpenMP example program: Dijkstra shortest-path finder in a

// bidirectional graph; finds the shortest path from vertex 0 to all
// others

// usage: dijkstra nv print

// where nv is the size of the graph, and print is 1 if graph and min
// distances are to be printed out, 0 otherwise

#include <omp.h> // required
#include <values.h>

// including stdlib.h and stdio.h seems to cause a conflict with the

© // Omni compiler, so declare directly

extern void #malloc();
extern int printf(char *,...);

// global variables, shared by all threads
int nv, // number of vertices
*notdone, // vertices not checked yet
nth, // number of threads
chunk, // number of vertices handled by each thread
md, // current min over all threads
mv; // vertex which achieves that min

int #ohd, // 1-hop distances between vertices; "ohd[i][j]" is
// ohd[i*nv+j]
*mind; // min distances found so far

void init(int ac, char s*av)

{ int i,j,tmp;
nv = atoi(av[1]);
ohd = malloc(nvknvxsizeof(int));
mind = malloc(nv*sizeof(int));
notdone = malloc(nvxsizeof(int));
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38 // random graph

59 for (i = 0; i < nv; i++)

40 for (j =1; j < nv; j++) |

a if (j == 1) ohd[ixnv+i] = o;
. else {

3 ohd[nvxi+j] = rand() % 20;
1 ohd[nvsj+i] = ohd[nvxi+j];
45 }

16 }

a7 for (i = 1; i < nv; irt) |

8 notdone[i] = 1;

19 mind[i] = ohd[i];

50 }

s}

55 // finds closest to 0 among notdone, among s through e; returns min
s¢  // distance in =d, closest vertex in v

55 void findmymin(int s, int e, int #d, int *v)

6 { int i;

57 *d = MAXINT;

58 for (i = s; 1 <= e; i++)

59 if (notdone[i] && mind[i] < *d) {
60 *d = mind[i];

61 * = 1;

62 }

65}

s // for each 1 in {s,...,e}, ask whether a shorter path to i exists, through
6 // mv

&7 void updatemind(int s, int e)

e 1 int i;

69 for (i = s; 1 <= e; it+)

70 if (notdone[i])

7 if (mind[mv] + ohd[mv¥nv+i] < mind[i}])

72 mind[i] = mind[mv] + ohd[mvxnv+i];
7} ,
74

7 void dowork()

%

7 fipragma Smp parallel

78 { int startv,endv, // start, end vertices for this thread
79 step, // whole procedure goes nv steps
80 mymv, // vertex which attains that value
81 me = omp get thread_num(),

82 mymd; // min value found by this thread
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83 #pragma omp single

81 { nth = omp_get_num_threads(); chunk = nv/nth;
8 printf("there are %d threads\n",nth); }

86 startv = me * chunk;

87 endv = startv + chunk - 1;

88 // the algorithm goes through nv iterations

89 for (step = 0; step < nv;.step+4) {

90 // find closest vertex to 0 among notdone; each thread finds
a1 // closest in its group, then we find overall closest
92 #pragma omp single

93 { md = MAXINT;

94 mv = 0;

95 }

9 findmymin(startv,endv,8mymd, &mymv) ;

97 // update overall min if mine is smaller

98 #pragma omp critical

% { if (mymd < md)

100 { md = mymd; }

101 }

102 #pragma omp barrier

103 // mark new vertex as done

104 #pragma omp single

108 { notdone[mv] = 0; }

106 // now update my section of ohd

07 updatemind(startv,endv);

108 }

109 }

1w}

111
nz  int main(int argc, char sxargv)
ns { int i,j,print;

114 init(argc,argv);

15 // start parallel

116 dowork();

17 // back to single thread

ng print = atoi(argv[2]);

119 if (print) {

120 printf("graph weights:\n"};

121 for (1 =0; 1< nv; i++) o

122 for (j = 0; j < nv; j++)

123 printf("%u ",ohd[nvxi+j]);
124 printf("\n");

125 }

12 printf("minimum distances:\n");

127 for (i = 1; 1 < nv; i++)
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128 printf("%u\n",mind[i]);
129 }
130}

ETATEE— T 2EER TERE. NRTUSOSNIFT A R IT iR, EAGIHR “Rem”
FEPHMRI~5. EZEENFUISAT, HTMTERE.

(1) WEEIHET N IER S ABEREATURORIEN “RER” Trv. XMRBHTH LR
*E, SIMLEREMASRENTUR. TREX—TERRER Findnymin().

@) RERVEBE ‘Bl £5.

@) XTF “REH” EEFRTHHET AL, WERIHICNEWEMEE, WE—10Ey,

Ze ERR R e e

RIE— T FMVBEEI, IERE NI HaT R AR F . R R, N B
PATIX LS FE R R B R updatemind ()
ZIERGREE, HIF “RER” EEAT.
BT OpenMPHE4 T ETALEE, KIS RAREFKRNITSHNEERRBAMELERNH. H
%"? T T B A A, BATE TR AN A B RFSENER . BATE £ 1T180mnif 525
‘* Chttp:/fwww.hpce.jp/Omni/) , RIBITIGCC (FBEA2MEFHIRA).
FEOmni TR BT -
i $ omcc -g -o dij dijkstra.c
? LEIFZEFFHNEGESITEUE, BRI ERH EFETE.
$ dij 6 1 '

there are 4 threads
graph weights:

0 3 6 17 15 13
3 0 15 6 12 9
6 15 0 1 2 7
17 6 1 0 10 19
15 12 2 10 0 3
13 9 7 19 3 0
minimum distances:
3

6

17

15

13

FTAXAE LRI, ERMRE/NEEN 3. 6. 7. 85111,

R, BAIEGDBHIBITIEF. H#OpenMPEIT 184 TEX—HENFRTHEE. BR
EEIHERRA MR EREANRE TS, BHL%, BRFHEZANAT LR, NiREE
AT i P B m b, BEERINIMGDBEIEH AL T 4.
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(gdb) tb main

Breakpoint 1 at 0x80492af

(gdb) r6 1

Starting program: /debug/dij 6 1 *
[Thread debugging using libthread db enabled]

[New Thread -1208490304 (LWP 11580)]

[Switching to Thread -1208490304 (LWP 11580)]

0x080492af in main () !

(gdb) 1

1 /tmp/omni_C_11486.c: No such file or directory.
in /tmp/omni_C 11486.c

BATETT AR, TR ZEOmnifOpenMPE R M. S 2, X B HImain()
& Omnif¥imain(), MAREFR A S Mmnain() . Omnidi FEHZHENT M main() BFHRBRT
_ompc_main().

AT Emain() LRER A, BA:

(gdb) tb _ompc_main
Breakpoint 2 at 0x80491b3: file dijkstra.c, line 114.

RigE T continuing BRI E S .

(gdb) ¢

Continuing.

[New Thread -1208493152 (LWP 11614)]

[New Thread -1218983008 (LWP 11615)]

[New Thread -1229472864 (LWP 11616)]

_ompc_main (argc=3, argv=0xbfab6314) at dijkstra.c:114
114 init(argc,argv);

EEARSFHRENInit ORI, SR, TUHIITHS:

(gdb) b dijkstra.c:114

EREIMNMEIRMOIE, BRI EEE.

R, BAVERE T WEN &, EXERMDAE—BERSH AT, RNEERFHRRK
BT EAE—GDBAEFREANEE, HEARINEN THEREFERRHEN B ARER T
GDB&ih, LMEREW R &M%, WREXMAA T GDB&IE, MABARN T ER
WEXLR K,

WAE, IFTRERFEFFERIR ? ARG R ES R, RIEREMEFH—F BRI
FEERE “RTR £E5B (AIEH Hnotdone[ 1) , LLRTEMOEIHABTR S22 [BH B4R R
RIS (AIZESmind[ 190) o BN, EE—ERUE, “RTER” EEFIZEMATR2
3. 4RSS R, TEIZIERTEE T M.
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BTREGFERE, RMNEA—THARR, FHEdowork()H forfEH M& LS5 2
notdone[ ] MImind[ ].

WACEEH E R EW AT E. BREBIITEENEEANRER - BRME,
BRE AR AN RBEMNE, FHAGDBEWNEANEEREMES L. ORZWE, #E#F
FEOpenMP[J—Msingle R PR E M AL XEER AR F— N ERBE L,

Fitt, BAFRESESREEEFRRTLETRRESR, MEFFHRE RS,

(gdb) b 92 if step >= 1

Breakpoint 3 at 0x80490e3: file dijkstra.c, line 92.

(gdb) ¢

Continuing.

there are 4 threads

Breakpoint 3, _ ompc_func_0 () at dijkstra.c:93

93 - { md = MAXINT;

EERANTBAAE —RERFEERE T EBE “RER” £EMIERTIA (HALD .

(gdb) p mv

$1 =0

A, IMREEEEFIFIN. EEXBAET AR, RANEE10017 L5127 ®Env.
BT EBEA:

{ md = mymd; mv = mymv; }

B, BMNBXREFRRFENETZET. EOAT (URFBREAHT) simRsmn, &
TP AEHGDBIEE AR . BRAWUES —MIGE D RETZER, BRENT SR,
BRNMEXEXA S —MARKM TS BOBELHITismAREHNZERAK R, RENGDBHE
TR, B HenaEHBRHWIA.

(gdb) dis

(gdb) r

The program being debugged has been started already.
Start it from the beginning? (y or n) y "
*/debug/dij' has changed; re-reading symbols. '
Starting program: /debug/dij 6 1

[Thread debugging using libthread db enabled]

[New Thread -1309026880 (LWP 11712)]

[New Thread -1209029728 (LWP 11740)]

[New Thread -1219519584 (LWP 11741)]

[New Thread -1230009440 (LWP 11742)]

there are 4 threads

graph weights:
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0 3 6 17 15 13
3 0 15 6 12 9
6 15 0 1 2 7
17 6 1 0 10 19
15 12 2 10 0 3
13 9 7 19 3 0
minimum distances:
3 o
6

17

15

13

Program exited with code 06.
(gdb) ena

BARNREFERNESR. ERINIFRAE W REHAZE.

(gdb) r

Starting program: /debug/dij 6 1

[Thread debugging using libthread_db enabled]
[New Thread -1209014592 (LWP 11744)]

[New Thread -1209017440 (LWP 11772)]

[New Thread -1219507296 (LWP 11773)]

[New Thread -1229997152 (LWP 11774)]

there are 4 threads

[Switching to Thread -1209014592 (LWP 11744)]

Breakpoint 3, _ ompc_func_0 () at dijkstra.c:93
93 { md = MAXINT;

(gdb) p mv
$2 =1

wilEEDH EHPE. BHEEnind]].

(gdb) p *mind@6
$3 = {O) 3, 6) 17, 15, 13}

HE, Eh#dnalloc)FIAMME T nind[ 1304, EHABEFEHGDBR printfr 4 —&
. Bz, TR TGDBRA TH AR

M —ANFTEHEE, mind[ 158 2HRAT. B, mind[3]NHRE3+6=9, RTE=Z17. 1k
AT 2E T Himind [ 1AL

(gdb) b 107 if me ==
Breakpoint 4 at 0x8049176: file dijkstra.c, line 107.
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(gdb) r

The program being debugged has been started already.
Start it from the beginning? (y or n) y
Starting program: /debug/dij 6 1

[Thread debugging using libthread db enabled]
[New Thread -1209039168 (LWP 11779)]

[New Thread -1209042016 (LWP 11807)]

[New Thread -1219531872 (LWP 11808)]

[New Thread -1230021728 (LWP 11809)]

there are 4 threads

[Switching to Thread -1230021728 (LWP 11809)]

Breakpoint 4, _ ompc_func_0 () at dijkstra.c:107
107 updatemind(startv,endv);

B, HikstartvilendvRHEEHEXHIE.

(gdb) p startv
$4 = 1

: (gdb) p endv
$5 =

EARBKRNMUAIG? AERAIE—T .
(gdb) p chunk
$6 = 1

HRE T chunkfHEERE, BRITBRBFTESIHKERE. FENENG, B
%%W%ﬁ&%%%o&MﬁEEM@—AE%,uﬁuﬁﬁk*%%wﬁﬁﬁﬂyﬁﬁﬁﬁﬁ
B> H3.

FFE, MUXHFERRNERHGDB, BAGDB4A T HXIAHNMWFELE, HREBATLAE
GDBH AR B LA EAE, BIERERMYFHN TRBER.

(gdb) set environment OMP _NUM_THREADS = 3

R

TR IR

REBFIKIBITERF , S

(gdb) dis

(gdb) r

The program being debugged has been started already.
Start it from the beginning? (y or n) y

Starting program: /debug/dij 6 1

[Thread debugging using libthread db enabled]

[New Thread -1208707392 (LWP 11819)]

[New Thread -1208710240 (LWP 11847)]
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[New Thread -1219200096 (LWP 11848)]

there are 3 threads

graph weights: _
0 3 6 17 15 13 -
3 0 15 6 12 9

6 15 0 1 2 7

17 6 1 0 10 19 .

15 12 2 10 0 3 “

13 9 7 19 3 0

minimum distances:

3

6

7

15

12

Program exited with code 06.

(gdb) ena
R, BEANPARERNER! SHEREnind] | EFHER.
(gdb) r

Starting program: /debug/dij 6 1

[Thread debugging using libthread_db enabled]
[New Thread -1208113472 (LWP 11851)]

[New Thread -1208116320 (LWP 11879)]

[New Thread -1218606176 (LWP 11380)]

there are 3 threads

[Switching to Thread -1218606176 (LWP 11880)]

Breakpoint 4, _ ompc_func 0 () at dijkstra.c:107
107 updatemind(startv,endv);

(gdb) p startv

$7 =2

(gdb) p endv

$8 = 3

W7, Eme=1fEWR T, B2 7 startvillendv M IEFRE. B, BEATEREE

(gdb) s
[Switching to Thread -1208113472 (LWP 11851)]

Breakpoint 3, __ompc_func 0 () at dijkstra.c:93
93 { md = MAXINT;
(gdb) ¢
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Continuing.

[Switching to Thread -1218606176 (LWP 11880)]
updatemind (s=2, e=3) at dijkstra.c:69

69 for (i = s; i <= e; i+4)

FE, BT LT XX ERE MY, FHibBATEA LA Aupdatemind() . BUEEM =3
DL -

(gdb) tb 71 if i == 3
Breakpoint 5 at 0x8048fb2: file dijkstra.c, line 71.

(gdb) ¢

Continuing.

updatemind (s=2, e=3) at dijkstra.c:71

71 if (mind[mv] + ohd[mvsnv+i] < mind[i])

B, NABIARL.

(gdb) p mv
$9 =0

KR, BEAES, BT, wiIENL. B4R R GBI RN

T — BRI, RATARSFREIH S BARR. BE—F LEMGDBRE . RE4ID
11851 NARESEBORT b, BEY, COSERERSER0F—osRs, B l, X
BT T RGN, SEENTTHT, B

ZEREE Tovb BTHIMEL, EHEEFinind[ 3] LR ERB T8RS ME. MR ERR
B —A-FEREE (barrier) .

updatemind(startv,endv);
#pragma omp barrier

ESXAREE, R UIERIET.

FRR SR A omnif ¥ a8y . TARAIPrEEIN, NIRA428, GCCHAz4bH OpenMPA,
BT . REAGCCHLAT EARIN-fopenmphrid I .

EOomniRARR, GCCERMAMKNTAR: \—FFh, CDBMEAMIER A THE/REE.
[k, fEGDB&IEHIFMPITIN T a2

(gdb) b main

PESERR b4 BB B B fnain () PRE MR, X5 BRAFEOmnig E i hE T HIB AR .
KT, TEREAB, CCCH—NFEEGARZ: OpenMP paralleldl i i/ #45 & (OpenMP
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REFRZ AAAZE) WFHFSEGDBIRAR R, Flin, A/EX EHOmnid A AREHATIN T &
A3 GCCEBMRBIER.

(gdb) p mv

(gdb) p startv

N ANE& TGCCARMAE.
WR, RN BEBRE. B, EsEstartvlIME, AL EWupdatemind() PsHIE.
BRI HEEGCCH F—MEAE TS/ EIfR SR




ey AR

5 K £ Rl

& S5

JE AR AR A AT AR L TR L

6.1 RATZMmIFIINE

R%GDB. DDDMEclipsefI B AR, BHREMERFREFEEE, HRTAFRABEE
A . AP BLEXFPIE A — 515,
6.1.1 EZEEREEDPH R TS

B AR RFTAEEER, MHR LR ER, LENSRENTL L.
i, FERSSEMIEI binreer, TEEEA IS HIE MO T —/MEEHIR GLs
MEEEREANER, RALHDH.

// bintree.c: routines to do insert and sorted print of a binary tree

1

s #include <stdio.h>

4 dinclude <stdlib.hy

6 struct node {

7 int val; // stored value

8 struct node *left; // ptr to smaller child
9 struct node *right; - // ptr to larger child
o} -
11

2 typedef struct node *nsp;

13 -

1 nsp root;

15 nsp makenode(int x)

o {

18 nsp tmp;
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Foe®x HHmiM

54

35

56

57

38

62

63

64

tap = (nsp) malloc(sizeof(struct node));
tmp->val = x;

tmp->left = tmp->right = o;

return tmp;

}

void insert(nsp #btp, int x) .
{ i
nsp tmp = x*btp;

if (#btp == 0) {
*btp = makenode(x);

return;
}
while (1)
{
if (x < tmp->val) {
if (tmp->left != 0) {
tmp = tmp->left;
} else {
tmp->left = makenode(x);
break;
}
} else {
if (tmp->right != 0) {
tmp = tmp->right;
} else {
tmp->right = makenode(x);
break;
}
}

}

void printtree(nsp bt)

{
if (bt == 0) return;
printtree(bt->left);
printf("%d\n",bt->val);
printtree(bt->right);



6.1 RAXFHERIE 157

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

|

68 int i;

69

70 root = 0,

7 for (i = 1; i < argc; i++)

72 insert(&root, atoi(argv[il]));
73 printtree(root);

74 ]'

BEGCCEITRBANE A K4 R A
$ gce -g bintree.c

bintree.c: In function “insert':
bintree.c:75: parse error at end of input

BT HRTHTRFEMARE, BME —F£HREREDTWURRHAKFREMR L. BRE
—4% W BRPHEEinsert OF, HEXRE-MER, RERFHELSRAERLARRM A, i
FIE i B4

ERXMIERT, REHHERRRDTAGHEE SRS 5. TUEERERTRERDOZER
#5, EEAERMFIIFHLERE. THRITRES—FE.

FIEMATHARR. X8, SR EEREEinsert ()T BHTXERIN, BT
¥ % R R T IR SR LU R R R AR o

tmp->val = Xx;
tmp->left = tmp->right = 0;
return tmp;

}

// void insert(nsp btp, int x)

/7 A

// nsp tmp = *btp;

/7

[/ if (sbtp == 0) {

// *btp = makenode(x);
// return;

/7 }

1/ -

//  while (1)

1/ {

// if (x < tmp->val) {
72

// if (tmp->left I= 0) {

// tmp = tmp->left;
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// } else {

// tmp->left = makenode(x);
// break;

/7 } ’
//

// } else {

// 0

// if (tmp->right {= 0) {

// tmp = tmp->right;

// } else {

// tmp->right = makenode(x);
// break;

// }

//

// }

//}

void printtree(nsp bt)

{
if (bt == 0) return;

WA RIFRA B X BEUERGH XA TEER, ko RARkEE, ZTERNGERNTA
RERT ) LRG3 B 5 X,

RIEFM, RIEEFIEITGCC,

$ gce -g bintree.c

/tmp/ccgolDCS.o0: In function “main':
/home/matloff/public_html/matloff/public_html/Debug/Book/DDD/bintree.c:72:
undefined reference to “insert’

collect2: 1d returned 1 exit status

REYWEHEBRLDR T HE AR insert VMILHHIERE . ERERINES ESF LT
%, RN ZREIRR T ER. R, EARCERARUMNARRSIERER. FHit, @
WT BEE R Einsert O BIFE, BUNZREANERER (AR, BRI XARESRTRET
K, Hom BB FEEM. B A THECERMKE, EFETGCCURINX —IBE
ERFIRHI GXBAEERZER).

XA UNAEIBEN AN S —NEN: ZHEREN. REFEDESinsert()FHEER
W, SRHERKEVIRFEY, HIZREREELEEE A8/ XK.

ATIHEIXAEHE, HREZRMHAA—LRAEUEBRNERRH R, SoX4E0—Fa
7 R EE Wi 1eTEA IR I R ok, REEFIEITGCC.
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$ gcc -g bintree.c

$
XE A REEE AT, BLEEHEEEERMERPREMT. WA, HiEENEE
GBI T R B, PRSI — BRI EHEX— &, Kelse RIBLIEREHIE AR .

void insert(nsp *btp, int x)

{
nsp tmp = *btp;

if (xbtp == 0) {
*btp = makenode(x);
return;

}

while (1)
{
if (x < tmp->val) {

if (tmp->left != 0) {
tmp = tmp->left;

} else {
tmp->left = makenode(x);
break;
}
} // else {
//
// if (tmp->right t= 0) {
// tmp = tmp->right;
// } else {
// tmp->right = makenode(x);
// break;
1/ }
//
// }
}

BEFIEITGCC, KR EEFRUN.

$ gcc -g bintree.c
bintree.c: In function “insert':
bintree.c:75: parse error at end of input

Bk, BEFREAEIFRT, BAERECRKRE. XN, SLBRBERSENTRAMT
R A, B EREE R AN A W, REETRANORE T SMif-then-else
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FRAEIERES.

ZAABREMNTEREKAM ERERERIEEEEY . BREENRREBRKMAES, —
EAENE B CHINEERE R BERBITXE, BEARH. EMERELUERNERFH.
6.1.2 HRIDE

HEGCC (SEfr ERMEBEREFHIEETGCCHARERELD) SBMIRTEEEEEA
H—NERE AN EH. X R B THRE BRI E R B BB EHGCC. A PHIREEEEER
BEX—EE, BRI TEIAEEX— MRS, BMNEEXTRHIT—TREANNE. BE,
AT T EFEH FLinux, PR EFBARNHAMUnixiRIER S

1576

EBAMER T A & RREEA R, FnflHacPB— N EREFER.

// a.c

int f(int x);

main()

{
int v;
scanf("%d",&v);
printf("%d\n",f(v));

}

LA Rez/b.cHp — A F R
// b.c

int f(int x)
{

return x*x;

}
IR ETE R E S b o ARSI B4 Fa.c, ABALDHRSHA.

$ gcec -g a.c

/tmp/ccIPSWHU.0: In function “main’:
/debug/a.c:9: undefined reference to “f'
collect2: 1d returned 1 exit status

BATAT LLBEAZ R, FiiEb.c, RIEERE BRI,

$cdz

$ gcc -g -c buc
$cd ..

$ gcc -g a.c z/b.o
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AT, IRERE RBEER, XERBATRR BRI, T EX 2R Ho TR R E
WENRFAUGREH, FATWURR—ME GIR—MFERIIH). XS AWM. UHEFR
FIESEH BB, BEABERRLATPAT A —ES. H—HE, WREEHFL,
2B FERT TRERF, ZEREA2EEMMEAHARL L.

T HEA BT AETHREIGERSE, BRI Ab8S.a.

MR AUnixZ4tb, BBAZAEBAEIHLEGMEES a, affkarchive, Fb, 1FTEY
2 AR—fATALIb I K.

$ gcc -g -c b.c _
$ ar rc 1ib88.a b.o

X B fardr & NEEX b o REIM R ECH GBI T F1ib88.a. RIGHFERT:

$ gcc -g a.c -188 -Lz

XER-LEME—MPuEST X, S0 TRERZCRER.
$ gcc -g a.c libg8.a -Lz

EAEIRIERGCCEYFLD, BB BEAEEIDSS.a (BE THHENBRNFTMH) PER
8

-LEE IR R GCCHE YFLDAE B I R AN AL B A 5T B R A B R PR ER—T (UE
RAEREZ). EETRRHT, AERRHEX.

RXMERSRAR, WRARSEFECHR—-ME BLAEIMEFHLEUA LR
PRSI R A, XRELBIRE R R ET DB R R (R4 —FE— st sin
HED.

EXBERRGS, ERAGCCERUENSE, MARMEHar. EPHELT:

$ gcc -TPIC -c b.c
$ gcc -shared -o 1ib88.so b.o

XEAREEE TR EISS.so. (UnixF i ZEIAFERREBERER so, TRshared
object, [FHEIFIEEEBERES.) SEEHSE FHHERIIXNHEE.

$ gcc -g a.c -188 -Lz

AT, ERERTAETREFAR. EFHSERBT, IWEDERBEES AT
a.outtl)— 45, Mt aoulVBE—NRAREFER T EIDSS.sol1FS. EENRE, XMFS
BEERERBPZEMSFML. GCC (FH, LR EELD) BAGRENEE LSS soiME—RE L
AT BRAEERTRMENZENER.

HREAGSEBTRRE. BERRLEEILSS .o, REBTEREIEF . XHERT
BAE R G M APIT XS RR .
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Bk, HAlGSRBERFEEMAE, MRH, BERETLAEMMREIEN.

$ ldd a.out
1ib88.s0 => not found
libc.so.6 => /1ib/t1ls/libc.so.6 (0x006cd000)
/1ib/1d-1inux.s0.2 (0x006b0000)

ZREFRELE ubhsTRBICHE, BRBMERGE A HEbS8.50. JFHETEHF/Debuglz
7, HEZARDPERERZNESHERBER .
iR R 1] R ) — T R A R R R PR I/ Debug/z .

% setenv LD_LIBRARY PATH ${LD_LIBRARY PATH}:/Debug/z

WMREHMIUAER, BEFRERAESHNERBENIRF. (XEHTC shellE{TC
shell. ) X Fbash, PITW TS,

$ LD_LIBRARY_PATH=$LD LIBRARY PATH:/Debug/z
$ export LD _LIBRARY PATH

EBA TR E RERTHIEAT .

$ ldd a.out
1ib88.so => /Debug/z/1ib88.so (0xf6ffe000)
libc.so.6 => /1lib/tls/libc.so.6 (0x006cdo00)
/1ib/1d-1inux.so.2 (0x006b0000)

BREHRMEZMTE, BRBETEAENRTEEZT.

2. FEREREMEE

FRRAERRAT, BERAELnxAFZ . ATAERSHA— N RE, BEEAKGE
EMWBERA CEERIEREE) RARFELFNE, REES B ELD_LIBRARY_PATHIREE
BEARESRN. BT MRELSFXEITEN “BOE” TET, MABERBEHETREIL
B, FHXERDEMN—TRENEE.

TR ] R RTARYE B R A TR B U R A 2 Apkgeonfigii2 FF . XA P& MR BRI
B BERCR TEERIE R . XM CEHEH A.pe, MIEEENAIR. Fl, B’C#lzbgcjpcﬁiﬂ'@aﬁ
X Alibgej.so*HIAL B o

pheonfigl R pc AN B FELR T phgeonfigd 8 (AL B . BIEN, NRIRFAL T /usr/bin
WG R fusr/libe IR TR I EER /usr/local/lib, XFERXABFFERANE . BT ERIXA
W E I S35 B PKG_CONFIG_PATH. FECEETC shell¥, HITHI Fshelldy 4

% setenv PKG_CONFIG PATH /usx/lib/pkgconfig:/usr/local/lib/pkgconfig

6.2 iEik GUIERF
4, ARIBTRARFECUL (HRAMFE) SakkEm. B4, GUHLRRESF,
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Rtm A — R RRE, BREE SRS REN.
GUIRE X ERRAEAEUEERRE LITEMRIE. WH ELARSREZHENE, A
HATEZ. BRENEE——FE, ERNERMTAE, REHKEALN. '
Bk, FATEFET B BRARG], cursesfE. XMERRER L AT BRARE L E BRGUI
(EAEERZ A “BETFILANGUL), BRI,

@izt curses 2%

TR AT LA Fcurses EESR B LS AR E B LSRR, BB FRMEGE, RESERRE
B, BARMBRIE, 5%,

B, 48 VimFlEmacsiX # 1 U A4 258 2 Fcursesfi B 1. ZEVimH, TR T
B—1T. BAddFBMBRLRT, X7 FEMAMRETR EB—T, FEHIRBITHRARE. X
o2 1 58 33 1A F curses B2 A B BOSE R :

A T R curses, DBAAEIEREFREMTIER.

#include <curses.h>

S ERE S cursesE .

gcc -g sourcefile.c -lcurses

PAT KB AG . ZARBETUnix N $ps axRFHTEE. EEMSERE, #
WA M BeR BRI T HIAT. % T ufa@ W LR ERE T %), 5%, 2 RABTH
EREETENGSIIR.

WRURIEE A S curses, AEED, FORERFUH TR ERBA A1,

/7 psax.c; illustration of curses library

// read this code in a "top-down" manner: first these comments and the global
// variables, then main(), then the functions called by main()

// runs the shell command 'ps ax' and saves the last lines of its output,
// as many as the window will fit; allows the user to move up and down

/1 within the window, with the option to kill whichever process is
// currently highlighted

// usage: psax
// user commands:
// ‘u': move highlight up a line

1/ 'd": move highlight down a line
1/ 'k': kill process in currently highlighted line
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/ 'r': re-run 'ps ax' for update
/ 'q": quit

// possible extensions: allowing scrolling, so that the user could go
// through all the 'ps ax' output, not just the last lines; allow

// wraparound for long lines; ask user to confirm before killing a

// process

#define MAXROW 1000
#define MAXCOL 500

#include <curses.h> // required
WINDOW #scrn; // will point to curses window object

char cmdoutlines[MAXROW][MAXCOL]; // output of 'ps ax’ (better to use
// malloc())

int ncmdlines, // number of rows in cmdoutlines .

nwinlines, // number of rows our "ps ax" output occupies in the
//  xterm (or equiv.) window

winrow, // current row position in screen
cmdstartrow, // index of first row in cmdoutlines to be displayed
cmdlastrow; // index of last row in cmdoutlines to be displayed

// rewrites the line at winrow in bold font
“highlight()
{
int clinenum;
attron(A_BOLD); // this curses library call says that whatever we
// write from now on (until we say otherwise)
// will be in bold font
// we'll need to rewrite the cmdoutlines line currently displayed
// at line winrow in the screen, so as to get the bold font
clinenum = cmdstartrow + winrow;
mvaddstr(winrow,0,cmdoutlines[clinenum]);
attroff(A BOLD); // OK, leave bold mode
refresh(); // make the change appear on the screen

// runs "ps ax" and stores the output in cmdoutlines
runpsax()
{
FILE xp; char 1n[MAXCOL]; int row,tmp;
p = popen("ps ax","r"); // open UNIX pipe (enables one program to read
// output of another as if it were a file)
for (row = 0; row < MAXROW; row++) {
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tmp = fgets(1n,MAXCOL,p); // read one line from the pipe
if (tmp == NULL) break; // if end of pipe, break
// don't want stored line to exceed width of screen, which the
// curses library provides to us in the variable COLS, so truncate
// to at most COLS characters
strncpy(cmdoutlines[row],1n,COLS);
cmdoutlines[row] [MAXCOL-1]} = 0;

}

ncmdlines = row;

close(p); // close pipe

}

// displays last part of command output (as much as fits in screen)
showlastpart()
{ i
int row;
clear(); // curses clear-screen call
// prepare to paint the (last part of the) 'ps ax' output on the screen;
// two cases, depending on whether there is more output than screen rows;
// first, the case in which the entire output fits in one screen:
if (ncmdlines <= LINES) { // LINES is an int maintained by the curses
// library, equal to the number of lines in
// the screen
cmdstartrow = 0;
nwinlines = ncmdlines;
}
else { // now the case in which the output is bigger than one screen
cmdstartrow = ncmdlines - LINES;
nwinlines = LINES;
}
cmdlastrow = cmdstartrow + nwinlines - 1;
// now paint the rows to the screen
for (row = cmdstartrow, winrow = 0; row <= cmdlastrow; row++,winrow++)
mvaddstr(winrow,0,cmdoutlines{row]); // curses call to move to the
// specified position and
; // paint a string there
refresh(); // now make the changes actually appear.bn the screen,
// using this call to the curses library

// highlight the last line
winrow--; .
highlight();

// moves cursor up/down one line
updown(int inc)

{
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int tmp = winrow + inc;

// ignore attempts to go off the edge of the screen

if (tmp >= 0 B& tmp < LINES) {
// rewrite the current line before moving; since our current font
// is non-BOLD (actually A NORMAL), the effect is to unhighlight
// this line
mvaddstr(winrow,0,cmdoutlines[winrow]);
// highlight the line we're meving to
winrow = tmp;

highlight();
}
}
// run/re-run "ps ax”
rerun()
{
runpsax();
showlastpart();
}
// kills the highlighted process
prockill()
{
char #pid;

}

// strtok() is from C library; see man page

pid = strtok(cmdoutlines{cmdstartrowtwinrow],” ");

kill(atoi(pid),9); // this is a UNIX system call to send signal 9,
/7 the kill signal, to the given process

rerun();

main()

{

char ¢;

// window setup; next 3 lines are curses library calls, a standard
// initializing sequence for curses programs

scrn = initscr();

noecho(); // don't echo keystrokes

cbreak(); // keyboard input valid immediately, not after hit Enter

// run ‘ps ax' and process the output
runpsax();
// display in the window
showlastpart();
// user command loop
while (1) {

// get user command
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= getch();
if (¢ == "u') updown(-1);
else if (c == 'd") updown(1);
else if (c == 'r') rerun();
else if (c == 'k') prockill();
else break; // quit
}
// restore original settings
endwin();

}

BATEANEF, BEANELE—VIER, BRIETuWBEMRE L83—TH, WEFE
ERRE, WE6-15T7R.

5912 7 S 8:88 /usr/lib/nautilus-cd-burner/mapping-daemon

| 5916 ? S 8:086 ktauncher [kdeinit]

;5922 7 S 9:86 gnome-pty-hetper e
5923 pts/e Ss 8:08 -csh ;
5926 ? s 9:90 kded [kdeinit] L
5348 ? S 9:86 /usr/lib/fast-user-switch-applet/fast-user-switch-app

| 5951 ? sl 9:88 /usr/bin/python /usr/lib/deskbar-applet/deskbar-apple

. 5953 7 sl 9:88 /usr/lib/gnome-applets/mixer_applet2 --oaf-activate-i

. 5362 pts/@ S+ 8:01 ssh laura.cs,ucdavis.edu -1 matloff

i 5364 ? S 9:81 /usr/lib/notification-daemon/notification-daemon

: 5966 pts/l Ss+ 9:88 -csh

[ 6498 ? S 8:088 /bin/sh /usr/bin/firefox

| 6510 ? S 9:08 sbin/sh susr/lib/firefox/run-mozilla.sh susr/iib/fire|:

| 6514 ? sl 8:52 /usr/lib/firefox/firefox-bin ‘(

| 6545 pts/2 Ss+ 8:688 -csh :

[ 6971 pts/4 Ss 9:08 -csh e

i 7114 ? S 9:089 knotify {kdeinit]

L 7117 7 S 8:83 /fusr/bin/artsd -F 16 -5 4896 -5 68 -m artsmessage -1

7118 ? S 9:68 kio_file (kdeinit] file

. 7146 pts/4 S 9:00 giv 86-figdl.jpg

: 7149 pts/1 S 9:87 xpdf my6.pdf

- 7162 pts/4 S+ 8:00 psax

| 2276 7 S< 9:80 [ata/s)

; 2271 ? S< 9:08 [ata/1] 25

B6-1 HEANLKRHFOFHEFZEITER

ps axHIHIH RIEARE S WFHFHTIN, ATMRAKRM2270E/RETIC2/EH. iEBRATHRE
MNMEFEEIR .

cursesf2 F A ERALBEBEEN—IMEE, BACHFEFAAEAMARRTR. BF
RAAREEAFE A printf ()i H s couti® AR H IR RE &, lﬁﬁ#m%&A%kﬁﬁﬁ¢%@AE
—id, M RIREL.

1. (FFGDB

JBEIGDB, ERMX T E—K, HATBIM—FHIIE. BAUAEFGDBILEFEA
RS P PAT, TIARGDBIEERHETHIAANE . 7 LUEFEGDBH I ttyfir& R 5E BiX i+
o, ok, BAF—MRRZREFNVOTA, HERLTIETUnixHittyfird e % E DRID.
EXFEBRT, Ea4 0 SiRERN, BNE DRLKEGS /dev/pts/s, KILFEGDBE DHHIA :

(gdb) tty /dev/pts/8
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MR, 2R FTA BE AN RS LA THATE D .
FETRARE—HFE: WREHTE ODFRARLINT .

sleep 10000 -

REEZE OFHREMASHENERF, TAZHAshell

PIER ST AL X T A FE S GDBE th 5 AT A O T 40 AR Blde, TUA T 4R AT,
RIEE S —/E 0 F$EGDB, WE M AR EAEATORS ST,

ETR, BOASRR AR B ehr m B KR, FrLAZE B $updown () KTk R B —ANH
Ko 85, A8 Arunlf, BESTHATEDTERPRIT. BXEOPE T, GDBEEREMN
W RALE L.

(gdb) 1
Starting program: /Debug/psax
Detaching after fork from child process 3840.

Breakpoint 1, updown (inc=-1) at psax.c:103
103 { int tmp = winrow + inc;

B, WIAEREmpENIERE.

(gdb) n

105 if (tmp >= 0 && tmp < LINES) {
(gdb) p tmp

$2 = 22

(gdb) p LINES

$3 = 24

FBwinrowll /R T HARER O PR HEIALE .. MIEN ZAER OKE . LINESHIE K24,
Kl tewinrow 24423, BEIARZMNOFHRE TR . incET-1 (R ABNERehrm L%, TARER
TR, FrilimiX B R, BA T tmpifEA22.

WA, iETABRE T 17,

(gdb) n

109 mvaddstr(winrow,0,cmdoutlines [winrow]);

(gdb) p cmdoutlines[winrow]
$4 = " 2270 ? Ss 0:00 nifd -n\n", '\0' <repeats 464 times>

B, XERE THE2700 1T, BAVRRBIRZERRS 5 1020 T RSAT:

mvaddstr(winrow, 0, cmdoutlines[winrow]);
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mvaddstr(winrow,0,cmdoutlines[cmdstartrow+swinrow]);

BRTENHEE, EFREERIELT.
SRE, EPATE O FCuCAERE, UFEL Esleepfd, FH{fshellFF Ik EE] AT FR

FEE, MRENE THEEREFERER, FBAZPITE O RE AL
B, cbreakt® . A T EEIX— &, KEHANE D ‘43 ﬁ?ﬁ—FCtﬂH HER, %E%)\%ﬁ] reset,
ZEBEXIEFCul+JA SR,

2. {¥HDDD

{# FADDDIRRAT AE MR ? R, FE—EMIE O RPATEIF . XEE View—Execution
Window, DDDEHE—MPITED . FE, FAREFRBEET DPEAsleepi 4, FEADDD
BT xHE. FRERENEG-2ER.

nnfiwrefix /nautﬂus-spwfenl
gnome-pase] onfig-grefix Ignurz—«pane\—elm‘lzl
gnome-vol umetianager ~—sm—canfig—prafix /magicdev—H
/usr/lihsxec/?nme—vfs-dwn =0af-act]vate—{1d=0AF,
E term —sm<0nf19-prefix lgnnme—-tﬂmmal
Iue 0. dbus 1 .
Eat Losmedisable
/usr/ in/pasr-pane)~icon ——sm-chant—m 11a5edus71uuu
ga'n_nmestaw _check ~d 1
/usr/l bexac/mappinq-daerwn
3171 7 gnome—pt hel per
28172 pts/Z
29183 2 /usrlhhaxaclwnckﬂv\et —ﬁaf—ﬁttwate—\id-OAFn
23138 pts/S
29204 pts/4 -
9208 ?

- : bexec/nohﬂcaﬁnn—area—app t -oaf—activat
L [ - gnomersCreensaver:
. /usr/]ibsxsc/garmservar

nt_tmp = winrow + {nc;
// ignore attempts to go off the edge of the screen
if (tmp »= 0 8& tmp ¢ LINES) {
/7 Tewrite the current line befora moving; since our current fo
// is non-BOLD (actually A_NORMAL), the effect is to unhighti
// tms Hnu
tr(winrow,0, andoutHnes (winrowl );
// h\ghlight the jine we're moving to

winr
, highhght?;?
1

/7 tun/re-run “ps ax”
Eevun()

runpsax();
showlastpart()

l(igr;ry “/1ib/1ibthread_db. so. 1"

301% ? H 8:00 {pdflush]30t9q ? 0:00 (pdflushlg

Program exited normally.

(adb) No breakpoints or watchpoints.

{gdb) break psax.c:11%

Breakpoint 1 at Ox8048asa: file psax.c, line 116.
I(gd ) Tun

PN EIETEF -
e B A, HRCEEESITEH OPENEF.
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3. {#HEclipse

HAEFE, EMEMBN, FEikEclipsefEmakefile § M -1cursestiss, X—tES L
BSERMHEXNE. )

XBEWFE-TRMPOPTED . FJUERECEESHEERNBIXHE. JBRE —FEL
1T XHEHEH ZEFERun—~Open Debug Dialoght, TR REESHA FT B 57 5T KA Ak r AL
A HEEG-3FIARFET, FEEIRTEHEIEINC/CH Local Applicationsl, EH EIMC/C++
Attach to Local Application. /&% &3 EilEclipse# FIGDBAE I B EA S HiNE —4 B&IE
THI#HE L (BSETigid). AT5C/C++ Attach to Local Application, #EFENew, FH4LIaT—#E4k
ST %

1 [E] cyce+ Attach to Local Applic
P [E)cicas Lol Apphcation
[E) i+ Postmarter debugge

Bl6-3 {EEclipse P i IMBIBITIRF L

BIFAERRET RN, HEE - DRMMshellF OF EEIER. (REKIE, ZEF
AL FEclipse LIEF R B 9. ) REGERIATRRETRE MR, #%EFERun—Open Debug
Dialog; TEXFEILT, Eclipses 3 th— M MIE AR, FFERKEFA EGDBI MBI AL
X—itREmEe-4f7~, HPBRT psaxifEMIDA12319 GEE, FEFER—NF OB,
XHEFIHEET) o Bidix#E, REREHOK, HIEG6-SHRMER.

ERE6-5%, WUBIRFERZEAMAGLT . Bclipsek B, RPEEH LRES
RIS, EXETEZTE, BERE. Lkt XRAEWFSHpsar.c 1 E B S T l.
WEPGE, #BidiResumeE#r. Eclipsea—HIEIT, HIBRHE—WE, RETLUREIRR.
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20071 ¥
W2 gz
2n@ 7

gonuppy

2998 mas3
29204 pre/e
25

2@ mas
2029 7

{8 swsths- 2913
9 amappiet. 154
P nafcan vyt - 2988

229 7

20m08 ¢
w052 ?
2

wumgugagya

77 winde setup; nest
7 dnitlalizing sequer

worn = Aokt eer ()

moecko(); /7 don‘t e

chraak(); // keyboax

£7 T "ps ax* and pro

9ax();

77 dlaplay in tbe win
showlaptpart();

7/ wser coemand loop

25 ERraepower AR

26 Brutilas ~ur-conf R-grefix fusutilus-GORIAY --uc)
34 gune-panel --ancoatig-yrefix /grme-pemed SBATES -
33 Prine-volie-natger —m-configtaedix foiciee-uk

prguavpe

o B pevmi (1177607 145 P {Suspended)
o 8 Thoead B tSuspendedy

mnagapng

F A _rid_neasal B00KEAY
E1_acwpedd 00)EREI
wpeah) Bua3seN2e

Bt " el sy T

P {) oy,
NP PR T RS

Bl6-5 FENZFELL
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*;ﬁﬁﬁﬁ@#%%%%%ﬁ%mmﬁ#MWﬁﬁﬁﬁT —XRARF#%. THLA
B am s gt BR T A, SROMBRRNSE, ST AR L. LU
BRABTREFER. b THRARKE WEEEFRARFEZSATHRUMARTIA, T#
R TRES THRBAREFE IR, R ERFE RN A BT R LS54 E R A
K.

2 B AL RN M E REEF AN SRS L ERNTESET BENR R HMbTT
I, SHFEMHEERE. 22N HRGDBIMIEAS TRAMBOR, KETAMBAN TE—ITH
By LR R A DU R HR - A R B R R B B HRRT HK.

71 RO HXEgERS

BHFWERTER —FHRRAEFRESE R ! AMIEEEES 2R “TAR” AR &
B FE N FIR — P R R R B 4R

N RARIEAE RIS LI RS, FATRIGENAR T AL B mEDS, R RmR S
FIPRERIMNRES . XHEMARNER. &%, BERKNMERTUSERS RS R
. BF AR, BAMRMNECREERSRRRNRESNERF RIFRER, WE LR
FEA B iR 45 vl DLk 3% . JLUK, TSR 25 0 s vl LARE Bh A8 1E 4 'S AR I R £
REMRBFHRE XERFAWENMEHAR. ‘

EBPAAEERREAVInHER, FHRXMmESLRIEANBHAS. KM, T
TATIWERHH AL EVEARHERD HhEE. WRVImAER BEmacs BRTRA MIhAE, MAME
FAEmacsH) TR A RSB IREETHEH Vim, RZIFMR. Bk, BRIBATEEVID, BRXBENEN
KB4 ABEE A FEmacsF LML B S .

711 BEREEFR

VimfEER N BRI AE R U RN ARG ST A B RF i —8 s, BHibgocRs. KR
W, AR A AL AR &S TR A & B B EM TR iR R A
My B RAN R AEE, REERARN MBI, Blan, W so4 Bplgh R (R
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A= NPerl A, MARE EREIAdie (B RPerlER), MMFL.ER, MAREBREA
LG

BEFIEER N B RNARREILR Y R, FARESR —RASKAECUITEE. A
BEFE HAE R R AR IR THE RS EHERF B RIS L., BT ZME, © R g
blessHforeach®s 1A & Perl AR F, fintfldimension/EFortranX @Y, FAANMEREAN,

BR{EDNbE, HERH Bnxt Tk S HA SRR RUAIEEFH . fln, ERMMHE
Mk, BRCIESHMFILERfloat KRBT X MAEENR AR, RINFBREE ., HREIRTIX
Mg, THEESTBENRERN, RIS URRSEA 2, FEasiaEx—
iR, '

FHEERHERN— R EDE HILfEmakefile K EAT (fEE) ERHREF.
patsubst X HEF R — M TmakefileMIAFEH AR X ABHMER G S . ©l—MRE RKHE
R AR B YRS . oSLFFIRR

TARGET = CoolApplication
0B3S = $(patsubst %.c, %.0, $(wildcard *.c))

$(TARGET): $(0B3S)

AHEREETE B EEE T Epatsubst. pathsubstihREpatsub. &1iE T makefileoS
FERRARE (Ef) BrFE, ReeFEBER-URRBITH B MNEEZE RS ? B ERAmIE
WA 4R Smake XM, WUKERH BRI MEX—HA—H 744! ©

OBIS = $ipatsub %.¢ » 4{wildcard «.c)}

2.0 S{wildcard +.c))

0BIS = ${patsubst %

B7-1 BERH BRI R makefile IR

mH, THR—NENRFEEIEEREERRG . B7-20E M ESEEMIFEER.
ATHREXNMHR, AFELZHESEREMA 4 (BHREML), RERBERENTHR S

if (fp == nutL) B .
puts("Tris sos w Tbad” Fite poiniar ")y 7
exit(1);

-

B7-2 RERHERER T AN RAEHR

B7-352 57— PMRUFR B R B REEE K R,

O EPIGIERBEERT KRR, EXFRATEESRMR.
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fprintf(fp, "argument %d is V'Es\".wn, 4, arpe[i]);
printt("I just wrote \"%s\" which is argument %Zd\n", argv{i], i);

B7-3 BERUERERT A5 RER -

MR KIEER H EER P ROFELFEAE AR, TUETRAMTRBRARY Ex.

: syntax off
BUAT TR EREA S SR8 E:
+ syntax on

R IMER B BRI, MM RRKRE TR S - EFNERE, ERXMIMEE
T BATX BRI RTERE.
712 IEHES

B AN RBILE N, EAEDRHR. REWTE,

mytype *myvar;
if ((myvar = (mytype *)malloc(sizeof(mytype))) == NULL) {
exit(-1);

}

W AV FHETRREAES. FETREES, 7). [1#{}).

REFRAESEENR? “RET GBI EFREFMHRERPBERREES? &
ERBEAALTEX? (BN EFRTHESHLATEXCHIABRD MRF, BarEaesH
BRI : XTLETENEARNER, ABRRINMXALIHNTIE! VimE — R EHR
e F B TREE S 2% L.
O §4EEE FEAIES R, VImEshownathcikIAE VimE N Yehr e ILE I35 5 - (i
RLEESHFAEFAERZF LT, B kEnatchtine® &, F 0] LIS G YerrrE L
B4 S LT B 2R (4872 1080 DL B3R EEIT (R

O HHGRAE—NET L, BAASSSEAEBIENES L, X4 ZREARXTR
SR —MRET .

O ¥R —MES LR, VimeRHBEREEMLERN A —NES, wE7-2fR.

YR A2 shownatchiEBUEF B, (BRI FXMEFERITIR. TLMER Bshar 4Kk
BIXA RN REN AR B, AT &Eshownmatch{UidE A FC/CHBERE XA MBS
ﬁfu%%@uﬁﬂ—[‘—ﬁ@ﬁﬁiﬁ.vimrcj(ﬁ":F‘ (ERAVImMED X4 THREZRE L.

O RHFESARNRAE. RRTUPEIRPINEN. RIWESFEEHEET, METHREZHNAE.
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au BufNewFile,BufRead *.c set showmatch
au BufNewFile,BufRead #*.cc set showmatch

WA AXFRIOFE S HAIS T, SE EEENEL, FEREIANRILTENEFAE
FRAXFIES, ZEAPE? WHREN%RES TS UERNRARATFRF. fim, mR
KARBELTES L, AL EXTRAS Vimpt B s ERE T — M F /L.
MR RELE S L, HAA% BAVImES KRBT —NEEM{FF L. B
M7= AMUAT B E MG E M EES . RS SrE S X NALERES, THRIEE
X ELEERHES . A Vimfnatchpairdr &2 E XEALER “6E5” X, LmHIML
FEREE FAT<1--F-->. ZRVImIIFEBINE A THELZER.

7.1.3 Vim 5 makefile

make3t A T RS H Linux/Unix R4 L WGRIFRWE, BFAE—SSBNIEIERHEERU
BREXRMEER. KM, IESIATHOEENS. DR EHAnake, VimE /LNE R TERLE
Kizhée. kF T H Fmakefile i B

all: yerror.o main.o
gcc -0 myprogram yerror.o main.o

yerror.o: yerror.c yerror.h
gcc -c yerror.c

main.o: main.c main.h
gce -c main.c

ZmakefileF g —MER, HEBHEEER. makeXt FHRIAEEDG. BIREIGSTHHL—
MEIRFFL, MARUEHIT L. REMNVImPHTset list@r4d, D Eatal LIEIAEHRFTTE

all: yerror.o main.o$
~Igcec -o myprogram yerror.o main.o$
$
Yerror.o: yerror.c yerror.h$
~Igce -c¢ yerror.ch
$
main.o: main.c main.h$
gcc -c main.c$

FElistiEX P, VImBRAAITRHER. BRABRT, TRNEFERNS, BHFEHFE
TRAEARS (M) FH, ®IRF (Cal+D) EoRA 1. R LS ERSHIRGFS T, HiRE
B H5%EM: main.o make B ¥5 1 44T 2 LLASHE T 3K,

A VImf)listcharsiBINA] LS R BR AR G0, WRESITRFEFS=T A 23, 7Ll
{FF: set listchars=eol:=.
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7.1.4 makefile FRRIFREL

MVimehiE FimakedE% 518, Gli0, NEEF TIRESEFIER —AE O Xnake clean,
RE NS TEN make cleanfl 7], (—FE ik Bautowrite, FIHTEIETmaketr S|, Vim
AU BESREXF.) — KNS, SIMNGSEXTRA D TR,

:make arguments

Vim#2iZ {Tmake I - ¥ argument stEIE 45T

ERHEFALRE, BNVImTREEFR, RESRHREFFRENTAHER. FESER
GCCHi th A &, %u:ﬁﬁﬁkiﬁw%ﬁ%ﬁ:jﬁﬂmo WHRANTBE— TGN, HEAEE
B7-1,

REEFET-1 mainc

#include <stdio.h>

int main(void)
{

printf("There were %d arguments.\n", argc);

if (argc .gt. 5) then
print *, 'You seem argumentative today';
end if

return 0;

}

EHIXANEE R BE#F ] T Fortran XAF A T CES #ATHRTE | B Y% 4TS Bmain.c, Eﬁ%
P . MVImP AT :maketis s, HEEMHEHAHEE (B7-4).

:imake 2»&1] tee /tmp/v243244/1
gcec -std=c99 -W -wall main.c -0 main
main.c: In function ‘main”:

main.c:12: error: ‘argc’ undeclared (first use in this function)
main.c:12: error: (Each undeclared identifier is reported only once
main.c:12: error: for each function it appears in.)

main.c:14: error: expected identifier before numeric constant
main.c:14: error: ‘then’ undeclared (first use in this function)
main.c:15: error: expected ‘;” before ‘print’

main.c:15:18: warning: character constant too long for its type
main.c:16: error: ‘end’ undeclared (first use in this function)
main.c:16: error: expected ‘;” before ‘if’

make: *** [main] Error 1
(3 of 12): error: ‘“argc’ undeclared (first use in this function)
Press ENTER or type command te continuef]

K74 FHREERA
e, WAL TENTERE BB SRE R MERF, HEMRA A —FE SR
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RARAT & (ARG, RTRAEWargdIEE LD, ME7-5HTR.

#include <stdie.h>

int main{veid)
Brintf(“There were %0 arguients.\n®, argo);
if (argc .gt. %) then

print #, 'You seem argumentative today';
end if

return ©;

}

B7-5 R THE—MERE

BRI MERE, ARMIER T —MERRT .
O WUEBREF, VinsBREFERESNER, R EFRIE MR L. X
FREMTHENE T URBRAE, BRERA - MERERREFN, .

au BufNewFile,BufRead *.c map <Fi> :make<CR>

O WA LMERBRT —MEREE & K4 cnext. Z5UlHh, :cprevious B/ E—MEIRER
BLE, ccBREAMEREREY. X3 AERTEHENI T “TEs)” HiREES
FILE .

715 XTFRBXAGERIEN IDEERRE—EEER

BABEMASENRERETS AN, UBNEAS BB — S, BXHTESEIER
ERETHRENE . 2ASKMY, RERNTEFR, RFEFIBTTERR. EEE
EHAEEAERE, CRENERERBPERTIN, 4RSSm0, FEMAZE,
BRRESIEARESTUEREMRBERET, FAMMELMANRE, HEDRRA
MR T ERATHaREAREE.

1 RAE R Vim, FATHERE Steve Outlline T & I Vi IMproved—Vim  (New Riders, 2001) .
RAPHEL2A, 5EEAE. (B, BE2AVim6.0REN, Vim 7.0%ELFERANITEET)
R AL ) BRNXEHBRAENS TH— T Vimfe® AT RIS, {BSteveIZE1E
Fe 2 ] B AR FR I R PR .

1EERIVImE RSHHE RN, thin, KERBNFBaHE.

Q FAKE Hman T [H  FI R

Q AgdfgdEHRTEFH;

Q Ao oBkEIZEE X,

Q Hld. Jd. [DFMIDEREEXL;

Q WA EFCOURNES. ., UERETERE,

0 HAth.

BEXABEXTRRN, MARXTVImK, TFHALITS bR T,
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7.2 ROFRARIFEH

MR RE RS EPRTERNE — NS, BAmFSHEAE - A RE. FraRiEE
Be PR ATEIEE 8 AR R, BREEN UAURT A FIE S Tk S XA R 2.

BT —LERIEN, REBHIFFRELHET (LLINGCCH -Wtraditional J#) #REF[ G Sl
E. R, EEmRE, MEANEM -wall, B/LFERLEFLAGCC. flin, HFCEFRR
AL R R AT LB an T ER R '

if (a = b)
printf("Equality for alll\n");

XEAMMCAR, GCCRIMMMEFIET . RBapIR TEb, T HXMERESMEF . RiT,
REEAEEFANERE. FHGCCH-wallyl#k, EOTWURBE—FER, BHXBRAGTEE
TR,

$ gce try.c
$ gcc -Wall try.c
try.c: In function “main’:
try.c:8: warning: suggest parentheses around assignment used as truth value

GCCEWEENEEMEMFAZA, KBEETa=bN LIES, SERMEFHATUT AR
FHAMGTR—H: if ((fp = fopen("myfile", "w")) == NULL). GCCHEA b&ia—Ha): “4Rif
WXERE R Ea=b, MAZHITa= =bRRRG? ~

Y % s AT 4R A A R R BT . I RARTE BRI R, N BSR4 FIX PRI
U, UMEESTER RSB, GCCRPNHERMEM -Wall, BMEER/M “Hello, world! ”
AP ENE. BIMKN, BWEEH -Wnissing-prototypesFl-Wnissing-declarations. SEFF
L, mBEF108 K KIE, AT —TFGCCHmanIH, Hi— FmiESELEEs. 575l
FETEUnix T 4RFERT, X2REFRIFT AR B 7M.

7.3 CiIEFEPHERRS

CIER TR R EREME NerrnoZXNBITHIT. BfRerrnof R T BRI, A
H—ERRZAE, BE-BFHETATE. FUasE, AR CREHA T ERERIE,
ATLLR B R AR R, A A FEERIRE IR ? B REREE A LS R— R
ALBHEAFEEHNE, BRETREFMFEITENEFMRAT 4. ATELEBIA, RE
WA B

FILE *fp
fp = fopen("myfile.dat", "r");
retval = furite(&data, sizeof(DataStruct), 1, fp);

R EEretval KB EET0. MmanTUH L& Blfwrite() MR EI4E B (R FT
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RFEFED, Fibretval A1, furite VREZOMRMETR? RE ! FHIE, BXFATRDH,
REIRITRERBAEM EERR. R, 44+, RBTE SR fwrite() RBMIEFHER. IR
B IXMEFE IR ? “RerrnolXFEHIHIRIRE RE T LIRESHIE B, #BE HAEXHNE
ATRETH4E. BRERFHTRESKEHR.)

{£R errno

RESERAANABGEREHTRE T L NerrmoI 2 RENEBH L E. ERXLHGNU/
Linx R4 L, errnof&fE/usr/include/ermo.h L5 AR, Hith, ST XL, HABERR
B+ A Bextern int errno.

H—NREREEH R, EerrnoiR B A — MR RBEREKIE. ﬁﬁer‘r‘noﬂg{ﬁ ¥
REGE JHERKRITRTE. KERBERT-2,

RIBHET-2  double-trouble.c

#include <stdio.h»
#include <errno.h»
#include <math.h>

int main(void)
{
double trouble = exp(2000.0);

if (errno) {
printf("trouble: %f (errno: #d)\n", trouble, errno);
exit(-1);

}

return 0;

}

FEBAMES L, exp(1000.0) B 17 HIE thdouble KEIFMMME R, BEHRESEZ S
Wil R FraTLLE H, errnofME34RRIE R IR .

$ ./a.out
trouble: inf (errno: 34)

XIRAFEE LW Terrnof TSR RIFEERH, éﬁ@ﬁj?ﬁﬁﬁﬁﬂi%{ﬁ ‘Berrno
BREA—MHRRARBREMNE. AEEMARETEE], E34REEexp(1000.0) 4RI EE
Fldoublef %R, WHHMMRERRTE. AR, TERKBUREMARERORE. &
M, FEREFFAGERerrnoZ i, FEFR—LHE.

B4, FMerrnofIRIGH BEA AN BEN. Flan, 1SO ChrlEeE L T BRI,
POSIXArHERE X TR % #51%4085. Merrno man T TH 7 AT BAFE 2| R Le4 2 A0 2 B L brvE & X

O BNAEESITH T, RERERETEELR.
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f. TH, XEFEAREEREMIHEPRERERE RS, TENE THSHERAS, &
TR—EEATENETE, EerrnokX P EN (B EerrnotnBTRIERLHF) o £
SHERABMMEEANRTFE LM ——RZ AR ENTHRZIERE. Filt, FieBRERMEENE
BRRTIHAMBREL. ONiZBEEARFS LR errnof.

B TISOFIPOSIX errnoffi#h, CEERIHFRESLI (HLWGNURglibe) EZETLLE X E K errno
. ZEGNU/Linux_ b, libcfi{E B TUHE K errno® 0 £1%F & L E 7 Herrnof FIITE R IR :
ISO. POSIXAilglibc. FTH R TANTMGNU/Linuxtl25_EIREH M /usr/include/asm/errno. hF K &R
SRS E Lo

#define EPIPE 32 /* Broken pipe */

#define EDOM 33 /* Math arg out of domain of func */
#define ERANGE 34 /+ Math result not representable #/
f#idefine EDEADLK 35 /% Resource deadlock would occur =/
fidefine ENAMETOOLONG 36 /+ File name too long #/

#define ENOLCK 37 /# No record locks available %/
#define ENOSYS 38 /x Function not implemented */

TR, KTerrnofHEELE —HELQEILME. errnof] LB EREH AR AR KRE,
TWERBINER R B A EME I R 20 A ae i e Eerrno, MIAANREKHerrnoEIfR2
BRETHR. RBEKBERBATARERANER. Fit, FHerrnoBT2MHFRUTE,

(D) PITX EER R S B A

2) FRRERREEAR R B RE T AR

Q) MBRETHENER, [FHerrnoffiE N4 KEX IR,

R RIT

retval = systemcall();

if (retval indicates an error) {
examine_errno();
take action();

}

B A Blman U . REIFERIS, BEFHptrace() B —EBERRE. FERT,
ffHptrace () IR RBIERH EHR BE R EFE MR MRRERIT—FEM, A B2 Eptrace()
R [EME. ATEAEAMIR? M man WA EH — 14 FReturn ValueIFH 4. AT ELERIE SR 21X AN T
M, %Aman function nameXRiERFFiHEreturn value.

BRerrnoF — LG, (BH L%,

GNUBEFER G /M AR TIE, HENRH R {Ferrno, REWREIAM M, BEkE

@ Flln, FLRL A EWOULDBLOCK S EAGAINE AR, {HEGNU/Linux®H X & A MX 5.
@ BxTlilbels BWimAN, W UERS LR EFerrnofil. XAERMUEETH B, S2pR - IRATHBHIXEEMR!
@ FERIBIBRT- 25 errnolf i A B ITFH .
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HEIGE. MRRBEARI, gdibcB—BASESerrno. AT, GNULKRHATEER,
BRI R AE A AR T IX —ZF 5K

545h, BREREERFEHRAEN T -8 RES, B REFEAE RN
MR R 5. perror()Mstrerror(). BAREMBKNFEREMHR, BREFTAAR. perror()HEL
EZ—N28, HRHREE.

#include <stdio.h>

void perror(const char xs);

perror VISR AP REMFRH. HilMperror O, EHHEXNFRE, FEBEE—
NEERMERE, RERETerrnofHMETHARRA TR . REEBFERT-3FTRA— DX TInfIE
Fiperror () B & BRI

RIGEBT-3 perror-example.c

int main(void)

{
FILE *fp;

fp = fopen("/foo/bar”, "r");

if (fp == NULL)
perror("I found an error");

return 0;
}
R R G EBH M foo/bar, K InT FizR.
$ ./a.out

I found an error: No such file or directory

perror () FI £ —MRHERR. WREREFNERE N EE W —N g, Fieax

BB THerrnoRIZENESA RN RN %?ﬁl_féstr‘er‘r‘or‘() .

#include <string.h>
char *strerror(int errnum);

ﬁﬁ@ﬁ%ﬂﬁm%ﬁﬁ%ﬁ?ﬁ,#ﬂ@“ﬁ%ﬁ%ﬁ%?ﬁ$oﬁﬁ%iﬁ%ﬁﬁ@w?
KT a{afF F strerror () BI =11 .

RIDBEERT-4  strerror-example.c

int main(void)
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{
close(5);

printf("%s\n", strerror(errno));
return 0;

}
GREFRRENT.

$ ./a.out
Bad file descriptor

7.4 BEiFH{FEA strace 1 1trace

THRERENRGAMZ MPNXANREE. ERERESHIN, TeEMZREET,
FAER RRME T EAFEHMMHERETE (RS KMREED . RERAREAF UABRERTE,
HEBERARG MALRE. ERfprintf(OF EERUT B, EEEER ERRK
AR ELFREOERE, HHARERERAwite VREFHFEHE, REBEERER—
A5 LI AR RO SO

straceSEAIREFRILEFHITHE N REEH AR SHMEEE. WRBESprintf()HT
THERGRM, RASME. HE— “Hello, World! ” 25, %W TRBETE.

$ strace ./a.out

WEAURS HTE, REITHRELER—ERE.

stracefT G — TSN F—PMRARAH. stracePI KREBEEH B8 7 XMmmap () Flopen () B
VM, TREBUdsoflibIXRERI L . BINE—BREFRIRIEE X, HArKESE T2
WP EMBHEEES. — SRR UROITE RERE. X TRNMNS, REXOFEEREAR
RHIPATRIT.

write(1, "hello world\n", 12hello world) = 12
_exit(o) = ?

IXEEACHLAT I EA T stracefin i B — A& AE =

0 WIRAM AL

0 EESERRNALRASE

0 -2 EmNALEARE .

Foxs, HRATHEBHENEE ! RBTURIEE, i, ERNNERSL, 83l
T AT .

open("/etc/1d.so.preload", O RDONLY) = -1 ENOENT (No such file or directory)

O SRR Mexit () FMIRMEEE S . XEstrace LREZRMW_exitiRE T —A voidfl.
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open("/etc/1d.so.cache”, 0 RDONLY) =3

F—RIA FHopen() &4 T T F 4 H/etc/ld.so.preload ¥ LA . FFopen() #)E 5 2l AR [BI{E
(MHRIEFRKSHERTT) -1, HHAHIRTHEMER. strace i EIFEITE Bopen() K
W HIEE R RRENOENT:  SC{%/etc/Id so.preload NE1E o

stracefF FEAT, Xtopen()EBE ZRMAMIREIE N3, X ANFIMXHHRFT, FEE
RITIF L /etc/ld.so.cachefJTR I ARIN T« AHRHE, stracefiiHi % 17 BB HiRRE.

JEHR—T, FEROMPXERNER. REINABTSEIEMBER, 2R EFIREIEN
iR, XFldsopreloadi AREERAMNBRARERE. ITRATES SREFE, FUEX
HRAERERNARL L. SIRBH KB straceERE, BBk ER A X RE 7,
R HEF FEIERBIEIH IS

strace F —EFEEENHBREANER, HERMNXEHLHBAR—T. E—TF
“Hello,world!” F2/FHI5E ¥ stracefiith, TREER Elstrace il B8R —RITK. HAEHM L FRTE
AP HREERFE LEEESERS. SR, TLMEAEZE M stderrf 772, HEHER L
H-o Logfitet]#:, {fstracelfHIERMBMER —NEHEXHF. 555, strace—fORFFFF 5
BEANRNFH. X—HEENSRBEERGE. AT BHstrace FRHBEEANDFER, 7T
LMER-s NIBT. &5, WRERT FHESXHIEF LiE Tstrace, TTLIA-0 LOG -FFIHR,
KRN TFHER strace BT HIRE|— 12 HLOG oo U, HH oo FHEFEID.

BEH -2 HltracelILHT R, BEL Tstrace, HEEBRTERAMARRELRA.
ltraceflstraceHRZ HMEAET, HifmEmfEREF -4, RBEHESFERI 1.

UREMARFRERABEZEFE LG OREFEF AR REEFERREFZHE SN,
stracefllltraceSCARFIEEHEMH, FAXE TAEFNLEEEAAMER.

FHEFEZ —RAEEME SRS F REHBIT N ORI EHNFAAN R, BRI
TRETANFRE. J8308, BEAFEMEMERE, NARFRLERE S shell, {8
AEVRE—EEAIRE “ROBFIGRY” TEEREEENAST. ERNARF LiET
stracef™ AT —M&R.

open(umovestr: Input/output error 0, 0 RDONLY) = -1 EFAULT (Bad address)

EfT1trace/E T HL 4K,
fopen(NULL, "r") =0

MR AT LLAIR, XX fopen() IS —XIAR . NARESF KBARFT FFEMIE S, A/
RiEHB YL fopen OMRNLL. NMARFHEMNNHHEROCEEF, BEERASEFREL. X
AR BE M) A R RIXTEM R FE RIR S, MFSIE, MEETRABERFRE T ATEN 2
REEXM, BRET —MEFENRREE . ERATHRKMA T —MT.

MIBLLSS, BT A straceflltraceXy T ERERTE /7 A IR IR WU T B &5 B IR 2 IR A 77
BT AHEEEH.
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7.5 BSAMEERES. lint SETE

T LA RS ARRELARABR TR, REFRE, USSR, A MRS
WCET WMIBFREMNERR; XEMNFRABSRBEESE. COES HITEHRSKRELES. C. Johnson
fE20t A 70ERRRE, HALlint. HELIntFERATRERIAH, RACGESKWEHRE
ATHER, LintmETREMTEBRSRES. Hbh2—BHXEHFTRIERFHEIRERE
Dave Evans#iE, % #lclint, ZFLinxZIREL EI M. 20024615, Davetflclinti4
Hrsplint, VISRIAXT &% ER (WE AsplinttblcintBREGHE).

splintH) HAR2HBGR S KE AR HEE. REMRT i HEHEF . splintR EMFTH —
B, W FARERRENAEIEEBG. ERES, RERBAREERT-SPI RS REBESNAR.

RIFRT-5 scanc

int main(void)
{

int i;

scanf("%d", &i);

return 0;

}
Ll splintBATRBN, Ki—F%E, R EFFscanf()KIEEIE. ©

$ splint test.c
Splint 3.0.1.6 --- 11 Feb 2002

test.c: (in function main)

test.c:8:2: Return value (type int) ignored: scanf("#d", &i)
Result returned by function call is not used. If this is intended, can cast
result to (void) to eliminate message. (Use -retvalint to inhibit warning)

Finished checking --- 1 code warning

i splint& S A B KN splintEERE—THRHBREEEN XL MELE. TEH—
TR TEENITSHIALE. BE RS NHER, YRR T I MEX %4 a3, afLlE 2,
A fspoint —retvalint test.c kT X FEFEHRBCREMANES . B, WERERHA
A R TFHEFRMintREHE MRS, o7 LB K scanf () B RI5R H1 e flvoid RN HIRT scanf ()
X —if A s . R (void) scanf("%d", &i);E#iscanf("%d", &), (FFHH
RS ek, B AERR, BEREE RS Weplint A T 1. D

O REEFAEsplintBAFMEEEFH R KA, MMIXFE AR, XEEHEENTLntH.
@ scanf() 7R [EHER$E 2 1 T .
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7.5.1 wW{al{EMA splint

splint R L IR, (BRI AR AR BB X RBE T E . RE FF XA E R~ A /RIE:
AT A AFEAThEE . X LRR R RATE N+ 30 ST, b e, 51
W, -retvalintXMAHFEEFWint REMERMRE, +retvalintiT FRXAMRE (XEERATA) .

BHEMAEE splintINE . F—MEIFERE, FEREH S HMARARBENE R
iz4Tsplintht.

$ splint +weak %.C

WREH rweakJF K, splintl® F A ABATHALA K. BT +weakst, EHIFHA M
B, ShsplintFMTRATEINNEZRFR, XERRWT:

O +weak, $5107, HWEHTIEMRBCRE;

Q +standard, ERIAFET;

Q +checks, FEHERE;

a +strict, BEERAE. .

splint B IEA K AR L E ] Ssplint—EE A IRE. X splintifH B SCETR
HiEf# (annotation) . FMEE—PMKEM, XPREEBHZRANE, BREAUS KsplintL
BT IREAFER.

1 752 AHEREIEEN

splint SRR & (BAREH) COEY R. BEMAIFHACIETEMN. HlI, splint
OIS AR A, W ARE W FAI/E for B AIA MR & LintB & .
splintZ7EGNU GPL T &AM, HET M http://www.splint.org/

7.6 EEHSHRAAE

YRATRESIIE, 54BN A (Dynamically Allocated Memory, DAM) ZF2/7Hmalloc()
Flcalloc()IXREH) BREMEFER W N F. OAES RPN FERE AT - XRMERSHEELEN,
EE AN RHEEFUNENENOFEWRENSFEONE. EEFHECTE S EE N B4 A
DAM. {RiEF]EEIETE, LHEEFUIBRBIENF. ©

C AP, DAMIEIBUAR 2SR, A LUF L.

O BEBREAESRHATE.

O Xfmalloc() MM KM CXA 5 EEA Enalloc() HIR EIME R,

Q [MDAME 2 FM I HEEPAT IR B #e 1

O EARWHAES, BMNNREnalloc(), B EFFmalloc () ZHAMEE, tincalloc()fMrealloc().
@ —MEBERRFIS Ralloca() B, EASTRNEERIEATE, MAZIME K. BXRFOREN, BB
WHUR R, Bk, FRPRDLERallca)INRMANFE.
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O BMDAME: Z G X DAMK 9 ) N FF RTS8k

O 3t 3h&ENFRIR—BEAFE R free(),

X IR T REAS REREF UL BT AR RT3 — 118 XA R . T B kUi
XA, RKEARLTERT-6.

KIZEHET-6 memprobs.c

int main( void )

{
int *a = (int %) malloc( 3#sizeof(int) ); // malloc return not checked
int *b = (int *) malloc( 3xsizeof(int) ); // malloc return not checked

for (int i = -1; i <= 3; ++1)
a[i] = i; // a bad write for i = -1 and 3

free(a);
printf("%d\n", a[1]); // a read from freed memory
free(a); // a double free on pointer a

return 0; // program ends without freeing *b.

}
E—ANRERAA AR G, RERBERT-T.
REGERT-7T  WAEMRIKRE

int main( void )

{
.. lots of previous code ..
myFunction();
.. lots of future code ...
}

void myFunction( void )

{

char *name = (char #) malloc( 10%sizeof(char) );

}

HmyFunction()WATES, H10 N charE SR AF. 51 HXANFRME— k2 F A
malloc()IRFEI b (FFAEAEIRE B Enane ). MR BHTFEMRERERTXAMuE, bW
myFunctions ()18 i Fnamei H T /5 F i, ﬁﬁ&ﬁ&%ﬂﬁﬁiﬁﬁﬁﬁﬁmﬁﬂg MBI
FEUT R AN, FARTERERE.




7.6 RRFHESHEGAHF 187

BXERXBERETRENERE. SIFTEE AT R nameE k700K 76 F
fay Bt 9 Sk BRAE MR AR, BRI B BmyFunction ()N, EEEIOMERHIATE, REKT
AR, BRAERETEWSNAESEEE . RFEAMIGXFEFHERRAYAF#BR
R

R HIRED> TRRFHNTTAAFEE. EREHIUARARSE (LLWNGNU/Linux) b, HHFE
AFEMRAINARFA LN, RERESRKXMALE. EHERSE (LhiMicrosoft DOSH
Microsoft Windows 3.1) £, WRHIAFSRE, HEEBARS A SER. EEM—MERT,
NTERHS SR A LR TR, EAIMT 5 TRE. EERRKES, S15S8FE ARGt
ROEFEEBNRE .

SRR EBIE AN AB RN nalloc () KT E RN, REXMERHTREL.
Blan, HESRREFERTRSBUSRKKEARERARENDAM. B, WFREHNFENA
TT. MBEBRERERIRETEXNAE, MESERBERRUAFTRHIDAM RS, HIFENE
BERHHAL, XE—MHEMNBRESTRIVRER. R0, HTERXMER, NYEER
Fmalloc () HRAEREIIENULLIESE, MBERFREIXFIRE, ZAMAEHEBEREF.

B=ANFE DA [0 BER A7 Bl 48R . XBEAN B R R R — MBS N AR A BFAE
AT AR A F e BEEE . B=A B RV RDAME UL B LT A bk, SE09A [
B Rt A G LT, (BETEV R FHERT MR Fibit.

S DAMAI R —ANBL R A B IR Free () A FF 0 & 44K (double free) . CEER #R S ELHIE NDAM
BOAS N SR A . SRR SATNRA— N8 A H free OB, BFNAFEELEN
B, SERFAER; EREHNT, EEEREEENEF AR M EFHERFESENX
wWH . FEEMEX L, XtE—MHUNER, BXREENCERSH, MARENEFRN.

WRERSFHREXEHFEZ — —REFHR, RS —MEOXH® GEFERE
BHIRESE): —REEENER, BFBasiir, SEEUEHIK.

XGRS, TEEF—L%. XL, FREVAN LESEBHE LN EDAMSE
R RN, FBFRERMR, HEEZS, XBETE R —MERHRE !

FATRES A “REVKAM2ELBFRAEBRSEIRE? 7 RELE, mELEDAMKNABESHE
RIFHIR, 2B RN, XE—MHFAEFEFRE (Very Good Thing), M5 —F %58 2 M &
LNBE, BARBIKIT . EAFRE NIRRT, fTaRKR R g E.
EHEBRT, AN EEERFA R LTRSS DRI, FroEw L. F
M, ATITSSEZEMEETN. CaNSSREFR iR B MESRRNFRIEF, £a%
BT SR RREARETESNIEH GRS RERAZER.

A—HH, ABRFEET BRI T 2 03XE, UL HHRITHRERS, THS
BZ B A IRMBEHE XA RAILITS . XEEFNMRETFHERNTR.

fFiEz, RYUMHEDAM R EE,

© EBREEHEZLL.
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7.6.1 1 DAM (628 A S R

AT i Electric Fence, XZXBCHI A AAHEMESEHE “HA2” THEEHIEE. T )X Lepih= 41 i
HNFEE < PBEERNZOHEME. ATESTRHEMNGNUTL Antrace() FIMALLOC_CHECK_, &
TIAFEES I REPRME 7, DUREECT AMAEAFIST. X, ERTUNEER. 5
REBHRAFRITRE. 864, EERLMEFTARE/ D, ST REERATHT 5HEM
KR ECRAA, BA—ANTETUARSRENNT LBz — T, °
7.6.2 Electric Fence

Electric Fence (BJEFence), fZBruce PerensfE19885E4RS, fEGNU GPLFAI FRAHT. AR
fthfEPixar T{E. XEFenceZE R R, RBREFERE TR Z —M LR A BRI
R 0e,

0 ZEDAMIA R ZAMIAT Bk B4 .

Q N L BRHIDAMBATIZER BEE.

O X &F TR Mmalloc ()4 EHDAMBIREM T free () (BBEERMIFIHREN).

L EAT 1R F I {F F Electric FencelfR Efmalloc() I, EEHALTEHET-8,

RAG;EEAT-8  outOfBound.c

int main(void)

{

int %a = (int %) malloc{ 2#sizeof(int) );

for (int i=0; i<=2; ++i) {
a[i] = i;
printf("%d\n ", a[i]);
}

free(a);
return 0;

}

BT R4 R Minalloc VFEFFRNE, (BR T A B IABMIE R 5%, HERTA
B B EAT . ©

© s£hF b, AT A —{F Fntrace () FIMALLOC_CHECK , B mtrace(VMOMER T8 RITAIAG AT .

® WMEMGDBHIZITHHE T EFence 52T, MAREG ST LEMATE, MaBFLRARER, FHMERL. KIE
BHRE, EARRBEFence ITTHT SN OIHSR K, TMARAEEZLOH:, BhkEEATFGDBS:,
AR BRI R IT S 4T

@ AR ATmalloc ()i AR XCTG I = E MR | A0 X80 T 25 I FERence. 7E32FR i B, HEM
HEBBAHRBEIH L E N EH!
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$ gcc -g3 -Wall -std=c99 outOfBound.c -o outOfBound without efence -lefence
$ ./outOfBound without_efence
0

1

2

BATREB S A IR G N RRINRTERME. NEFLEVIER, HERBEHHN
RSP IRA G A TAN, UG AR VI BRER .

BAEBA T outofBount S EFence B IFZEITE . BRUAEALT, EFencefUifEHSITHEX
BHRE—MTERIBRRE. XERE ZLIRE S Aal2]foutofBound i 24 JLER IR«

$ gcc -g3 -Wall -~std=c99 outOfBound.c -o outOfBound with efence -lefence

$ ./outOfBound_with_efence

Electric Fence 2.1 Copyright (C) 1987-1998 Bruce Perens.
0

1
Segmentation fault (core dumped)

£, EFence KM EHREBE THANBEF I TE.

BRAAPMLTRHAE—TAFZHRIARFE (L “TE” a[-1]) HBEHAAKRHE
B, EREERFHERMNRSIVEESCSREIHEMNEN . EFence @t T —4N 8 HEF_
PROTECT_BELOWHI & FintRE. HHXNMRERENIK, EFenceflURHFA T, ~E
A L.

extern int EF_PROTECT BELOW;

double myFunction( void ) -

{

EF_PROTECT_BELOW = 1; // Check from below
int *¥a = (int %) malloc( 2xsizeof(int) );
for (int i=-2; i<2; ++i) {

a[i] = i;
printf("%d\n", ali]);
}
}

KM EFence ) TAE 73X, FrCATT ARSI &7 ) i t sl A A RO R A 7, BB B U 1) 43
Ho ISR Z BTN AF, (ERAS B R POX B A S B U7 B 1%
AT AR PR, N A A EFence B TRFHIR: —RERUMEXTREDSH
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LB, B—ISEF_PROTECT BELOWIR B A IR E Fut. ©
B T EF_PROTECT_BELOWAF, AJLL#R BEFencefI AN LNMEE, LIIEHIEATA.
O EF_DISABLE_BANNER. XA &1 & b 17l Ll R E 1T SEFencefi i 1R i BRIIAE
MR BATABBUIHM, FEABIET LIREE/REFence DR EIN AT, AP TTHUT
R T E R, @ﬁ%f&@lEcheE’]‘HﬁLﬁi#ﬁk BATEE, FEEHIER
REIZ LI .
O EF_PROTECT BELOW. EnIRATiTie5e I, EFence%h)\ﬁﬁDAMJ:&ﬁ BENEEREH]
£ {FEFencey 2 A FF T it -
Q EF_PROTECT_FREE. BRIAMEIL T, EFenceMEEX L BERDAMM Y H. HXNMEERE
14 A X BB R
Q EF_FREE_WIPES, BRIATEM T, EFence MEKTEMTECBERNFPHNE. XM EERE
R 3AEZE(E T B EFence i 78 7B TR AT FH OxbdBh &S M FR R AR HI R« IX B[ EFence 45 5 1
W RN FEOA LY.
Q EF_ALLOW_MALLOC_@. BRINIE#L T, EFenceifizktimalloc() S EHOREMIARN (BIxY
FEWHFREAER) . HERREAZRSHE Bchar *p = (char *) malloc(e); HIfRIS
AR R. AT, WRATFTRELERR, ROEEEMNE Rmalloc(){£#0, AL
EANZEEWE NIERES FEFence ZRE X FER A
YEXZ, ERE— MR EBRMDAMKIEF, 4§ FEFencef X —4HiR.
BHEAXLEEREEZ N, SFEEFHRFEF, XBRAFE. ZFEE—MHEXHH
H. ALl E 5EFence1 4 A & [ 4 shel BF 525 B . EFence %I B4 &, FH K
&Y MEE.
YER7RTE, (TSI EATEEF_DISABLE BANNER&E%J**JJ:JKTEFenceEFPmD‘TE (IEan LAY
PR BN, fRAPOXFEMD R FHBash, #AT:

$ export EF_DISABLE BANNER=1

C shell 7 AT :

% setenv EF_DISABLE_BANNER 1

RIGEFBITREERT-S, FAZEH T HIE.
H—ANEGRAEERS1ER NGDBY % EEFence® 8. XFEZTLAFR, =ZE N EFence
TERLERM; KM, XUERREREFFEWIIT, MEEEFET.

7.6.3 F GNUC EIEER DAM @&
MEFHGAGNUFES, HLIIGNU/Linux, HAT UL —GNU CREEERITIEE CEUT

O #RENERS, 155 MEFencefman T “ Word-Alignment and Overrun Detection” 1 “Instructions for Debugging Your
Program” 4%,



7.6 AR E LB AHF 191

EFence) KRS AFRAFEE. RN TEFHENE—T.

1. MALLOC_CHECK_EnvironmentZ} =

GNU CER L T —/N45 AMALLOC_CHECK_HIINIRAEE, ¥ EFence—#%, A FSRIHIRDAMI] (]
HR, BENENERATNEFEERRFET. XEREREAROTHIR.

0 e——XFABEDAMKE (MEREEXTE, tLEXMHER).

QO 1—4RWBEFIRE, BRXTstderrfiZBE B

Q 2—ERWEEREN, LEREPWEFIFEENT.

O 3—1RRMEA MR, ©

B FMALLOC_CHECK BRI FEA R, FUFHEERGHAXK RSB EE, RERAMTRE
1]

$ export MALLOC CHECK =3

FARMALLOC_CHECK_tEFence FliEE X A {8, B EH LN ERGME. 35—, MALLOC_CHECK_
NETFRPATEHEH K EE (thiimalloc()« realloc()Bifree()) B, HILIEZENFV IR
MERENENFRE . XEERERDMUNER R BRBREXGNTS, TELEEEAM
ERBMEHTIET M. I THAR—R, FEREERTI.

KAZFERT-9 malloc-check-0.c

int main(void)

1

2 |

3 int #p = (int *) malloc(sizeof(int));
4 int *q = (int %) malloc(sizeof(int));
5

6 for (int i=0; i<400; ++i)

7 plil = i;

8

s qfo] =0;

10

1 free(q);

12 free(p);

13 return 0;

w o}

FESIATHIRMEF R PR Ebr ERERAEE AT 07— TR0 30 AT LA R AL
Fal, MAEpL:

$ MALLOC_CHECK =3 ./malloc-check-0
malloc: using debugging hooks

O XEMEENRS LEH CEEB. BifiGianluca Insolvibileld i glibe ¥R AU I & BLIX N3 !
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free(): invalid pointer 0x8049680!

Aborted (core dumped)

$ gdb malloc-check-0 core

Core was generated by ~./malloc-check-0'.
Program terminated with signal 6, Aborted.
Reading symbols from /lib/libc.so.6...done.
Loaded symbols for /lib/libc.so.6

Reading symbols from /lib/1d-linux.so.2...done.
Loaded symbols for /1ib/1d-linux.so.2

#0 0x40046a51 in kill () from /1ib/libc.so.6
(gdb) bt '

#0 0x40046a51 in kill () from /1ib/libc.so0.6
#1  0x40046872 in raise () from /lib/libc.so.6
#2 0x40047986 in abort () from /1ib/libc.so.6
#3 0x400881d2 in _IO file xsputn () from /1ib/1ibc.so.6
#4 0x40089278 in free () from /1ib/libc.so.6
#5 0x080484bc in main () at malloc-check-0.c:13

ERIRMTREFPE, BFRBARX G, ERAFEREENNARFE, Xafggg—1
PEERE. RN, FMEDAMEBRFE, XEFE-NFHER.

HIR, XBERTWRGAEREEFEERASHEMEXR RS, AAMALLOC_CHECK_IRAMN
SREBER.

R, MALLOC_CHECK 45 RTHBLLFE X ARHAME. BATHMREERE — ME L
HEIR, BEXNMEIREBNMUEHE “TBIRs” « EABA EREREHR, RALAIX.

BJE, W setuidMsetgidi2FR2EFIMALLOC_CHECKE, BARE BEM AT LR AXFIh6E
HEHATLEABEE. TTLUB I8 X fete/suid-debug R EF B A . XN NN EREE, BE
R AFAEIXAN A

BT E 2, MOLLOC_CHECKZ — 77 () T B, AR TR HA 18] A SR R 5 HEAH S S FE e
SR, WRIFEEDAMEE, SEBEFMAERFEARERTREFENDAMAE, NYFEHR—1
STH TR,

2. {Ffmcheck() TR

FEMALLOC_CHECK R T E Zmcheck() TE. BATRIIXAT5 ¥ EMALLOC_CHECK B4 A= .
mcheck (YHIJREY

#include <mcheck.h>
int mcheck (void (*ABORTHANDLER) (enum mcheck status STATUS))

T 8 FRATAR] 5 AR 52 1 B8 BB 6 50 Flmeheck (), F X meheck () BRI 42l BRIk, M
LEREFFAEE R R RAX AN RS — RIS Fncheck ()& 10, 405 H 8 AR 4
BRE-1.

Z*ABORTHANDLER 2 15l BIDAM F f A — 8N A F A P2t MR 3. R ENLLERS




7.6 AR A5 EGAF 193

mcheck(), MIERAERIAAEEFREF. SMALLOC_CHECK —FE, XANERIALLEEFEF [ stdoutfir il — 4%
RM R, I Habort ()RFFAEZO M. SMALLOC_CHECK AN, IXE&4EREBREHK. &1
m, FEREERT-104, BHHIEIERERAR.

RILFEERT-10 mcheckTest.c

int main(void)
{
mcheck (NULL) ;
int #p = (int %) malloc(sizeof(int));
pl1] = 0;
free(p);
return 0;

}
FEEMTF R IRE R .

$ gce -g3 -Wall -std=c99 mcheckTest.c -o mcheckTest -lmcheck
$ ./mcheckTest

memory clobbered past end of allocated block

Aborted (core dumped)

HABER 0] A KPR RE R .

3. EMmtrace VHE A F B EE RN

mtrace() TR RGNU CEM—# 4%, ARMKCHMCHEFFHAFHBEMETEL.
mtrace () FIAFA I RSP ER,

(1) W ELBMALLOC_TRACEW B A M 4 . X Emtrace() AP REH B H
%o MABEEBRZLERBEANFTYN L, SFEREFREZHNENE, Hantrace ()4
YRN8

(2) B¥Emcheck.h3k L.

Q) EEF&E L A ntrace(). HELA:

#include <mcheck.h>
void mtrace(void);

(4) BATRF . WK BEAR B8, < H—FaE ASEn s 7 50 07112 BIMALLOC_TRACE
BB, A5k, AT ZEERN, mtrace() A& X setuidBlisetgid Al ST SCHBAERT S .

3) mtrace()EC & 7 — MR amtraceIPerl A, B3R H A, HBHANAEERANE
IRz et a7 W

EE, XEEHHAmuntrace()KE LA FIRER, 1B 2glibofs B IR EAE XA RA .
WA EEX R TDAMPICE BB, RE Hmain() BREIEGHT T Mexict OVMRAJE
BFETRER. EREXFHZG, CEABRFEANATFASWER. £ ERERZ TN
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muntrace () AR RESBRBERFERNER .

LA—ANE BB 4. ARDTEET-11 R — &3 Bimatrace () 3 3R B B P ) RE A 38 53 ARUFS
ETHEKNABET, RITKERASBEREAT LA ARF, EH10T ERINER LA
free(), REECERARAINSIHBIATE.

REBEBT-11 mtracel .c

1 int main(void)

{

”»

int *p, *q;

3
4
s mtrace();

6 p = (int *) malloc(sizeof(int));
7 printf("p points to %p\n", p);

8 printf("q points to %p\n", q);

9

10 free(q);
1 return 0;

B EMALLOC_TRACEAS B S 4 B AP HFIBAT & .

$ gcc -g3 -Wall -Wextra -std=c99 -o mtracel mtracel.c
$ MALLOC TRACE="./mtrace.log" ./mtrace1

p points to 0x8049a58

q points to 0x804968c

WMRE — FmtracelogfINE, KEKMEREBBHRENL. K, BTPerlfiAmtrace )4 T
TEERERR

$ cat mtrace.log

= Start

@ ./mtracel:(mtrace+0x120)[0x80484d4] + 0x8049a58 0x4
@ ./mtracel:(mtrace+0x157)[0x804850b] - 0x804968c
p@satan$ mtrace mtrace.log

- 0x0804968¢c Free 3 was never alloc'd 0x804850b

Memory not freed:

Address Size Caller
0x08049a58 ox4 at 0x80484d4

%ﬁ,ﬁﬂﬁ%ﬁﬁ%,@%E%MMmOﬁﬂTHﬂ,@%E%EMﬁﬁﬁTﬁﬁﬁmo
T3, mtrace() REMSMABIELF . mtrace () IAMKHZATHIITCAFRISCHF 2 1EATTIE M 248, fEH]
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REAMEI, BETT5 UL RERH .

- 0x0804968c Free 3 was never alloc'd
/home/p/codeTests/mtracel.c:15

Memory not freed:

Address Size Caller
0x08049a58 0x4 at /home/p/codeTests/mtracel.c:11

W, XERRMEEINER!

EMALLOC_CHECK_Fimcheck () SEAIFEF—#F, mtrace ) ANBERTIEREF . B ER
B MRRRFRHIR, mtrace VB ESH —AHH EREEL, XATREFE4S AR BRKHEIRRE
REIXFHE K B EINER R LB EHIR, UEikntrace()RAEZ L, ABIE B 7- 12308
T WA oS,

REGFEAT-12 mtracel.c

void sigsegv_handler (int signum);

int main(veoid)

{

int *p;

signal(SIGSEGV,‘sigsegv_handler);
mtrace();
p = (int %) malloc(sizeof(int));

raise (SIGSEGV);
return o;

}

void sigsegv handler(int signum)

{
printf("Caught sigsegv: signal %d. Shutting down gracefully.\n", signum);
muntrace(};
abort();

} .




MHEAMES ER
GDB/DDD/Eclips

N —## 58 GDBHIDDDZC/CHIZF MIRIASE, (BT LA FEMEFTHNIT
% . Bclipse® ¥l & MlavaTF R, BREEAHMBESEFTRET —MaELF. 22K
N BINAE XL B SR
GDB/DDD/Eclipse N — im%ﬁ%ﬁmm “BRA” RIRE. SHEENESHERSNSE
WRTHEAH. RMTENERBNE, TREAWHESHERET, & &C. C++, Java. Python,
Perlif & H A T8 X L8 T A ME SRS, MRAS AR R E, IERMA LN,
DDD#tEH T A X EIES .
PLPyton Al PythonfFRE58 A B UHE— I RMNET AR RIS, FAfE, BRNGFERS
1175 ({iPython§ 7 I GUIAIAZS FIIDE, {825 —#ik$ 2 FADDD/E A Pythonp & AR5 I 7
. XA LLBEIRISGGUI R, XA AT C/CHEmE it #E A E (DDD).,
XU T B %15 S Tk =2 Q] SEER e 2
0O BARGDBEW]ZIE N C/ICHFIRRABOIER, (B2 RFEAGNUM A BIRME T —5KJava
HESS: GCJI,

0 DDDA S REH AR, TfﬁzEGUI_IuiFEL’ R EEERR B RS, WFC/CH, K
EiRiX 58 5 2GDB, A1, DDDZA % A Hsk/E A HAME A KRR M a5 .

O Eclipsetth R &/, SMESTHIEART T EERANLESHSRBMFF LS AR
I%

ﬁﬁﬁ%ﬂﬁﬁ?]ava\ Perl. Python%ﬂ?[%ﬁig?E’jﬁﬁﬁmblﬁiﬁﬁﬁﬁﬁ Rt R, fEF
FfE o0 R, #5E — L 5 D RS R IX B B A 5 2110, BA T BURIE RIREEAE F 108 S (0 4145 B e

8.1 Java

PL—AMRAERER 0 ST TR 0. SXE, HNode MM B R FHER P (77 4, e M
Bl T UTFRHERIRE . XA IR A RS LinkedList M % . RIET TestLL java N fir 24T 15
ANEEF, @A AR AR HTR, AR XA HRIR. TN,
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TestLL java

197

// usage: [java] TestLL list_of test integers

.// simple example program; reads integers from the command line,

// storing them in a linear linked list, maintaining ascending order,
// and then prints out the final list to the screen

public class TestLL
{
public static void main(String{] Args) {
int NumElements = Args.length;
LinkedList LL = new Linkedlist();
for (int I = 1; I <= NumElements; I+) {
int Num;
// do C's "atoi()", using parseInt()
Num = Integer.parseInt(Args[I-1]);
Node NN = new Node(Num); *

LL.Insert(NN);

}
System,out.println("final sorted list:");

LL.PrintList();

LinkedList.java

// Linkedlist.java, implementing an ordered linked list of integers

public class Linkedlist

{
public static Node Head = null;

public LinkedList() ({
Head = null;
}

// inserts a node N into this list
public void Insert(Node N) {
if (Head == null) {
Head = N;
return;
}
if (N.Value < Head.Value) {
N.Next = Head;




198 % 8% sfA{&ifZ %A GDB/DDD/Eclipse

19 Head =
20 return;
a1 }
22 else if (Head.Next == null) { .
23 Head.Next = N;
24 return;
2 } .
2 for (Node D = Head; D.Next != null; D = D.Next) {
2 if (N.Value < D.Next.Value) {
28 N.Next = D.Next;
29 D.Next = N;
30 return;
31 }
32 }
53 }
34
3 public static void PrintList() ({
% if (Head == null) feturn;
3 for (Node D = Head; D != null; D = D.Next)
58 System.out.println(D.Value);
39 }
w0}
Node.java

v // Node.java, class for a node in an ordered linked list of integers

s public class Node

s

5 int Value;

6 Node Next; // "pointer” to next item in list
7

8 // constructor

9 public Node(int V) {

10 Value = V;

n Next = null;

12 }

5}

ZRBEE N EFRER, EERITEE R B IX MR,
8.1.1 EH#{FH GDB i Java

MI— b TavaB fE—FHERE S, BREMFHGNUNGCIGIES, WL IavalR RIBHREFEN
AHOHLIARID o SXRETT LU ava Y RSP BT S 2, IX R0k T LME FIGDBRHT K. (8
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{REAGDB 5.18E E R AR 4. ) GDBA S B#EIEDDD, IBD (Java Development KitAL & )
TR HREFERAK. B, IDBAAFRELRMM A, MHENAEE, XE—FEEGDBAR
HAR. BEEANA D2 WHREEGFMINEYE.

B RN AR PR R A AR .

$ gcj -c -g Node.java

$ gcj -c -g LinkedList.java
$ gcj -g --main=TestlLL TestlLlL.java Node.o Linkedlist.o -o TestLL

X JUATRBEEMUTEBGCCHS, BT -main=TestLLEIAL, BiEREmnain(VIGIENEF
PATANABREIE. (BATIREERNMEL. BATA, AT HEGDBEMRHERERFE 4, X
RULERD HMURBAETEFERINTER.

$ TestllL 8 5 12
final sorted list:

5

Aauft ARE, MARIZHEAT . BIREDAEHCDBRERIXNMEFHR. BIRE—
FE3IGDB, EHAEIFE, Zavall A A Iul R IEFEUnix (s S, NEE LR R EH H
N RFMEER—FT], WHRTIEHGDBEL AIXAIRE

(gdb) handle SIGPWR nostop noprint

Signal Stop Print  Pass to program Description

SIGPWR No No Yes Power fail/restart
(gdb) handle SIGXCPU nostop noprint

Signal Stop Print Pass to program Description

SIGXCPU No No Yes CPU time limit exceeded

I, BRFE-MHENEFERERATRET12, B2 RN EInsert () FEITLRE
— M, AT ARE EREAETI2.

(gdb) b Linkedlist.java:13 if N.Value == 12
Breakpoint 1 at 0x8048bb4: file Linkedlist.java, line 13.

Foh WA AZARI T .

(gdb) b Linkedlist.java:Insert if N.Value == 12

R, EMNXELESEMEM, EXMEREME LinkedListZ,
IFEEGDBH IBITIE T

(gdb) r 8 5 12
Starting program: /debug/TestLL 8 5 12
[Thread debugging using libthread db enabled]
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[New Thread -1208596160 (LWP 12846)]
[New Thread -1210696800 (LWP 12876)]
[Switching to Thread -1208596160 (LWP 12846)]

Breakpoint 1, LinkedList.Insert(Node) (this=@47da8, N=@11a610)
at LinkedList.java:13

13 if (Head == null) {

Current language: auto; currently java

REFAREL, ERNFABZRARER2.

(gdb) p N.Value
$1 = 12

BB IR %A,

(gdb) n

17 if (N.vValue < Head.Value) {

(gdb) n

22 else if (Head.Next == null) {

(gdb) n

26 for (Node D = Head; D.Next != null; D = D.Next) {
(gdb) n

27 if (N.Value < D.Next.Value) <

(gdb) p D.Next.Value

$2 =8

(gdb) n

26 for (Node D = Head; D.Next != null; D = D.Next) {
(gdb) n

12 public void Insert(Node N) {

(gdb) n

33 }

(gdb) n

TestlLlL.main(java.lang.String[]) (Args=@ab480) at TestLL.java:12
12 for (int I = 1; I <= NumElements; I++) {

XA BAE T & Insert(), MEEREAL,

BHA—RBE, RERIAELE261T L RTEH LinkedList java®, BATHEBAKIELIZS
FU R B AT AMESHSHELLEL, ARTEIXPIA IR O FFTER K. X5%EFR B2 R rE. A
BA I AP B A ER FRRT A O AENTER. 5T REERIUT s mH
AL ERIX TR L o

else if (D.Next.Next == null) {

D.Next.Next = N;
return;

}
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IEE, TUERBEFIEEET.
8.1.2 M DDD 5 GDB igi# Java

WA ERDDDE AGDBI A, MARESRLELB/L, HEMR (AFBEEEREE
FAGCI4REERD. SR —F/E3IDDD.

$ ddd TestLL

T T
VAR A S Bl B ZEDDD VA SCA R [T, BT LA e DDD AR5 &

(gdb) handle SIGPWR nostop noprint

(gdb) handle SIGXCPU nostop noprint

(gdb) b LinkedList.java:13

Breakpoint 1 at 0x8048b80: file LinkedlList.java, line 13.
(gdb) cond 1 N.value == 12

(gdb) r 8 5 12

XEVREMARBHIT, HANEM T A L. RS LUERE —H 48T DDDEE.
8.1.3 {#F DDD {& JDB &y GUI
DDDT] LI H#: 5Java Development KitfIDBRAS{ & A2 RFH. T4

$ ddd -jdb TestLL.java

=/AZIDDD, #A/SDDDiEHIDB.
T, BATRIERBRMRG, EHAZBCRADDDRXFH .
8.1.4 H Eclipse i#ik Java

ISR &) T Bt e 2 Eclipse K@ IC/CHFF R A, MIFZEIRBUDT (Java Development
Tools) 4.

BB ESHHMRAC/CHE—#, BEREABRUNT/LA.

Q HEIZEMH N, fR{R1EFETava Project. H4h, Bil#% 5 Use Project Folder As Root for Sources
and Classes ik HE.

Q 1§ S/ 88 Package Exploreril &,

O —HRF (REN), FEXHmESERmER.class.

O BB IEER, FidiJava Applicationdfik##New. 7EFRAMain Classf)=#& 5, 1#
RLEHAE Lmain() 135,

O HEIEFRAEHER, 3 Stop in MainF HEAE.

O 7EVEIREITH, Eclipse&fEmain() ZAl{F k. RE B HResumedZ Al Al LIGRLE.

[&l8-1 2% T Eclipse ™ ) — M i M Javalf ik H 5. HE, HCCH—F, BTINEFLHT=4A
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F, 7EVariablestl B+ £ BT RNAIME.

[T TestLL | Java Application]
i < @TestiLatlocalhost 40724 . : Unkedlist Gd=18)
b
i
i

¥ @ Thread (main} (Suspended)
i Lebatlist hnentlodes fine; 25
= Testl main{String(l) fine: 17
»3 fopfrel Gbindava (Dec 29, 2007 16:50:13 PM)

e

B UinkedUstjava
Head = N;
Teturn;
) “e © Unkestist
clse if (Nead.Next == null) J
Head Next = N;

b3
JValue -Kext.Value,
H.Next = D.Next;
D.Next = N;
retom;

EI8-1 Eclipse HJavaifdik
8.2 Perl
BA VA TR AR Bltextcount.pl, BVFE AR ERSEIHE R

1 #! /usr/bin/perl

s # reads the text file given on the command line, and counts words,
+ # lines, and paragraphs

s open{INFILE,@ARGV[0]);
s $line_count = 0;

s $word_count = 0;
1o $par_count = 0;

1)

12 $now_in_par = 0; # not inside a paragraph right now

1 while ($line = <INFILE>) {

15 $line_count++;

16 if ($line ne "\n") {

1 if ($now_in par == 0) {

]
i
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18 - $par_count++;

19 $now_in_par = 1;

20 }

21 @words on_this_line = split(" ",$line);

22 $word count += scalar(@words on this_line);
23 }

24 else {

2 $now_in_par = 0;

2 }

7}

29 print "$word_count $line_count $par count\n";

SRR R ST LIRS P R ATHRESE. (EANRAY, BAMERW T
IS HFtest.et (PRPT BERREIX R T HE 1 ZE P HISCAD. :

In this chapter we set out some basic principles of debugging, both
general and also with regard to the GDB and DDD debuggers. At least one
of our ““rules'’ will be formal in nature, The Fundamental Principle of
Debugging.

Beginners should of course read this chapter carefully, since the
material here will be used throughout the remainder of the book.

Professionals may be tempted to skip the chapter. We suggest, though,
that they at least skim through it. Many professionals will find at
least some new material, and in any case it is important that all
readers begin with a common background.

Eﬁiﬁﬁ—ﬁéﬁ,D@@y@EEﬁﬁﬁ,HW%MWMWEﬁ“ﬁcEﬁﬁi#LE?
BAVRIPer RIS EF B B B NI AR

$ perl textcount.pl test.txt
102 14 3

W, BEREAEILT elseTH.

else {

$now_in par = 0;
} .
\end{Code}

The output would then be

\begin{Code}
$ perl textcount.pl test.txt
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102 14 1

BREMTHEEMN, BERESEERN.
8.2.1 i&d DDD i Perl ’
Perl§E HOHWNE RIS, XMAASELH1T LR -aETEHR .

m

$ perl -d myprog.pl

XA ERASHN—MRERE T EREGUL HEBEIDDDIEITRRS T A RX —6RFE. ik
BAIEF W L £ AADDDEREF4H IR BAM TAERAADDD.

$ ddd textcount.pl

DDD B 3iEREIX ZPerl A, AAPerlAiXas, HEFETAHTREB LREFEMS X
= E I VA

I 7 38 1 2 g5 Program — Run 3B 8 B 65 £ 17 & $ test . txt, FIEFE 3 H & O A Run with
Argumentsif4y, WE8-2fT7~. (FEDDD#EHIE EFRES KT “...do not know how to create a new
TTY...” XHAER, BT 55, W UEEZEDDDER & # S8 T Perl A ik &
k “FL” RESH.

@ARGV[0] = "test.txt"

1 /usr/bingperl

# reads the text file given on the command line, and counts words
# 1ines, and paragraphs

P open(INFILE,GARGV[0]);

S1ine_count = 0;
Sword_count = 0;
Spar_count = 0;

Snovi_in_par = 0; # not insidi]

while {$line = <INFILE>) {
$1ine_count+;
1f (S1ine ne “\n*) {
if (Snow_in_par == 0)
$par_count++; =
$now_in_par = 1;

}
@words_on_this_line =
Sword_count += scalar(

else {
Snow_in_par = 0;

}

print “S$word_count $Yine_count 3par_count\n";

|ssmmnmeemn R R

Editor support available.

Enter h or “h h' for help, or “man perldebug® for more help.

08

MRSt o oSl e e
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HTHRETRELET, AUERNEFARFEIE - BRENRET A%, X&%E
MTRMAEZRRE.

$words_on_this_line[0] eq "Debugging.”

B Ewhi LefEHA I K R BCE — M R . BANIX M A R 5 A Rl I A FC/CH7E
FFRI e R, BATIX—1T, #%#ESet Breakpoint.

ENAEXANM R En b EEF) &4, RfE, 5 Source ~ Breakpoints, B {RRE H B~
Breakpoints and Watchpoints# t & 0 I 45 @ BT i, R G HB EPropsEIfR. Z BEF TR MLME,
HE8-3,

HFTL e
@words_on_this_line-= split("
$word_count += scalar(8words._c

}
else : {
Snow_in_par =.0;

3o

print "fword_count $1ine_count $par.

by typing tty, and disconnect the shell from TTY by sleep 1000000.

[6525->6525108< b 16
[6525->65251DB<

B8-3 i s EwERM
1% fEProgram—~Run. (FEAIANIEFERun Again, FEAXLCEREAEE T Perl 3. ) A1 Fliw

BET eI’ ARwords_on_this_linefISEf, FHILIAIHIAN S&M4HE, RES-4.
1% FNext/ LUORBE AR Z AITE, REERSIRAMBEEE T FWXAT.

$par_count++;

BN RTUH & A _EEDZATAE S B B . BILRE, XA BT A E$now_in_par 40518
(), BLNE, RRATUHENAEEX-RFHER.
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‘#' /usr/bm/per'l

‘ - reads the text ﬁ]e given on the conmand 11ne and colnts words,
7 11nes, and paragraphs )

-+ open(INFILE,@ARGVLON); - ~ .-

- Snow m_par =0; # not inside a paragraph right: now

wnﬂeh(shne =

i )
. @words on_thws 11ne = spht( ! ,Shne)

$word_count + sca'lc Debugging. ) is_ 'Ime),

Big-4 ElXMT R HIE L

AT LU ¥ Source—Breakpoints, ¢t BRI A, S BT ERTURAA . 2 S
K& DDD = I 4 .
RGBS TS, WA SUHE S1DDDIE T ik File—>RestartE B HH A S .

8.2.2 7t Eclipse HiFix Perl

8 T ZEEclipseth FF & PerlitiE, Ffi19E EPadWalker Perl#fEA, (AT LLMCPAN T #), LA K Perl
HIEPIC Eclipsefift .

IR, BEAERESUNNC/CHITFRME, BREERUTILA.

O Al E K, ZEHPerl Project.

Q {if FNavigatorfE 4 FHUAELE .

O BEMENE, FAPel A r=4F 1,

O #EDebugiBEALE A, R AE7E Variablestl T M BME, TAGEEEEB AR+

BARshESR VIR, A RAEVIR R,

FEELEFRRBT ZEANTREE DL P E APl my =B EREE L RLTE OXNEHAE
PadWalkerfd,).

K8-58R T — A W fPerlif ¥ . ERRINAESALETRMN TnyXET.
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=1

P texicount [Ped Local]
@ Per Debugger < sline_count
v o <suspended> Main Thread
= teueaint pliline 95

o Ped Debugger

i textcount.dl 88

¥ inputs the text file given on the command line, and counts words,
¥ Yinea and paragraphs

open(INFILE,RARGV([0]);

By $line_count = Q

y
my Spar_count = 0;

=y $now_in_par = 0; & not inside a paragraph right now

E8-5 PerlifidFH

8.3 Python
5 _EEPerlm Bl —4F, LFATLUSf py B, Gvk AR BRSE. THENRELE.

1 class textfile:
ntfiles = 0 # count of number of textfile objects

3

3 def init (self,fname):

4 textfile.ntfiles += 1

5 self.name = fname # name

5 self.fh = open(fname)

7 self.nlines = 0 # number of lines

8 self.nwords = 0 # number of words !
9 self.npars = 0 # number of words

10 self.lines = self.fh.readlines()

1 self.wordlineparcount()

12 def wordlineparcount(self):

13 "finds the number of lines and words in the file"
14 self.nlines = len(self.lines)

13 inparagraph = 0

16 for 1 in self.lines:

17 w = 1,split()
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18 self.nwords += len(w)

19 if 1 =="\n":

2 if inparagraph:

21 inparagraph = 0 “
22 elif not inparagraph:

23 self.npars += 1

21 inparagraph = 1

2 def grep(self,target):

27 "prints out all lines in the file containing target”
28 for 1 in self.lines:

29 if 1.find(target) »>= o:

30 print 1

EN print i

33 def main():
3+t = textfile('test.txt")
3 print t.nwords, t.nlines, t.npars

—EEABRRBEEFREBENTIRARITHE.

if _name == '_main__
main()

R e RAR R 2B F e9Pythond2 F 1, RTH T MK, 4otk R &Python, A 2 & 5
‘T,Q%ﬁﬁﬂm@%ﬂﬁhﬁmﬁﬁm$%&ﬂﬂ%&K&Wﬁﬁ%%AﬂTﬁ%%A
BAEF. 1vf&1,lv#ﬂﬁk9&l,4fﬁif?ﬂTfiftﬁﬁ-”/\Pﬂﬁﬁ

8.3.1 7£ DDD #iFix Python

Python ) ZEA AR AT ZPDB (pdbpy), KE—MET AR TR, ©HHRHEL#FHDDD
TEAGUIRT SRS IR KA.

SRTTTE AT E e e LA . 5 7 {#DDDIE#i#hi/i FIPDB, Richard Wolff4i’E TPYDB
(pydb.py), XRXTPDBIE RS MUE HIRRA . #KJ5 F -pydb B UEITDDD. {8 £ K% Python i 2E,
JRRFPYDBAE e IERAH T1E,

—MFRER T ERRocky Bemnstein T K. fTERMERBEH (2007FEFER), Eiib e
FE (BETHRAYR) PYDBEEIEEIDDDK F—MEAF. 54, B LM# MARichard Wolffi2 it
FIAh T . FERICHFDT:

Q- http://heather.cs.ucdavis.edu/"matloff/Python/DDD/pydb.py
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Q http://heather.cs.ucdavis.edu/ matloff/Python/DDD/pydbcmd. py

Q http.//heather.cs.ucdavis.edu/"matloff/Python/DDD/pydbsupt.py

KX A FEA BT, BERusr/bin, HETIRFHITAIR, HEIE—AE TEXIT
RIEBHRBISA, 4 Hpydb.

3/usx/bin/pydb.py

—ERE FpydbPATHUR . FERX 353 LS DDDA T Pythonf2)F, #A/5HIEDDD.
$ ddd --pydb

WA HeRBE—AMMEHRE o, K9 PYDBRHAH”, THEBARZFEM, Fl, THAS—
A2 Apydot) L. REHMRAEL % K12 ¥ DDDA I LM R F —/ME B 6y LM,

RIET TR M of py, W LU ILIEHFile—Open Source M 44, AT LLEMAER S &
RN TR,

file tf.py

(pdb) BARFFRHTREARER, ERLRMAHERAMRE @S,
FEABSHIAFESCAR O, RETUGRE —HEEN A REN T ITAB ERE
— BT

w = L.split()

h TIEITTERF, HidiProgram—Run, 7ZERun®f i & O EEMGSTSHL KRG ETRun.
FER G RuniZH /G, &ERSContinuePIN. XZF AEEPDBPYDBRIRSFHAETF. (MEK
BT X4, PDB/PYDBSTEDDDE & PHREE/R.)

EREAMEIT S, WERSERHITrilem 4, & %EFSource—~>Reload Source. IR
BITHH R &SRE.

8.3.2 f£ Eclipse 1 ifix Python

FHIK, Pythonff R UUTHAMIES . EXAREN T UR—ATREHTEZHETHO(E.
—HELSTOME—MESHHEHEN LR, RBREFANF —MHESEHXMHITAE. XFPython
FENEAFCENRNAENT.

O FE L% Pydevifify. ZH/a, EHWindow—Preferences—Pydev, FHKFPythonfiFE 25 [1I4r

B (tin/usr/bin/python) T ENEclipse.

Q 1§ fPydev Package ExplorerfE ) S A A3E L&

Q RAREEEAKAFENEIMH, TR EHETRE.

Q EEET/ARRIEER, FEEWT AR HHEMNRFHIAT R 4 E 7T Main

Module. 7FArgumentsi i, f£Base Directory T AL AMAILAM AR (B IXL
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% 8% st 4hiE %A GDB/DDD/Eclipse

HEMPRBFR), HF¥HS1TSHURTEProgram Arguments,

Q #FEDebugEM BT, FEHME R AEE T Variablest B 5, T BUR T REEE.
Eclipseft TDDDH—/MEZEM A2, DDDF A KEE R AT 2PDBAEH T EREREF,

TMEclipsei& A T XM F.
8.4 ik SWIG K53

SWIG (Simplified Wrapper and Interface Generator) & —F /T FIFFE T A, F>E K Java. Perl.
PythonF1% FHANMBRIE S H5C/CHEF . KA Linx AKX RLEHMBIESWIG, BT IAKNE
TE. EARERAREREERENARFHRESEE, H5RFRAC/ICHERE MfFE a5
&, MITIEIRIERE .

) BAE F £ X FE R AD _£IZ4TGDB/DDD.  FEEAT# IRt — & A Python MICHI N R
. CREMEE—/ME#ED (FIFO) BAF.

L e

// fifo.c, SWIG example; manages a FIFQ queue of characters
char *fifo; // the queue

int nfifo = 0, // current length of the queue
maxfifo; // max length of the queue

int fifoinit(int spfifo) // allocate space for a max of spfifo elements
{ fifo = malloc(spfifo);
if (fifo == 0) return 0; // failure
else {
maxfifo = spfifo;
return 1; // success
}
}

int fifoput(char c) // append c to queue
{ if (nfifo < maxfifo) {

fifo[nfifo] = c;

return 1; // success

}

else return 0; // failure

}

char fifoget() // delete head of queue and return
{ char c;
if (nfifo > 0) {
c = fifo[0];
memmove (fifo,fifo+1,--nfifo);
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30 return ¢;

31 }

32 else return 0; // assume no null characters ever in queue
33 }

B T.c3CHFS), SWIGKE FFE — M8 O S, FTE A1 B fifo.i. 23 e BT 5 A A FSWIG
BERFIH—K, HACHERFIH—K.
%module fifo

%#{extern char fifo;
extern int nfifo,
maxfifo;
extern int fifoinit(int);
extern int fifoput(char);
extern char fifoget(); %}

extern char *fifo;

extern int nfifo,
maxfifo;

extern int fifoinit(int);

extern int fifoput(char);

extern char fifoget();

AT HFZNE, %£E1Tswig, BFE—MRSMY.CUHFR—Python3t . REEAGCC
L= E— M so X E R HARZIAE. THAEMakeX .

_fifo.so: fifo.o fifo wrap.o
gee -shared fifo.o fifo wrap.o -0 fifo.so

fifo.o fifo wrap.o: fifo.c fifo wrap.c
' gec -fPIC -g -c fifo.c fifo wrap.c -I/usr/include/python2.4

fifo.py fifo wrap.c: fifo.i
swig -python fifo.i

AR — MBS APython, 01 TR TERF & BT R
# testfifo.py

import fifo .

def main():
fifo.fifoinit(100)
fifo.fifoput('x')
fifo.fifoput('c")
¢ = fifo.fifoget()
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print ¢
¢ = fifo.fifoget()
print ¢
if _name_ == "' main_ ': main()

RENHHIY X7 f <0, BRRIRRHHAZ.
$ python testfifo.py

$
A TAEFGDB, 1R E AT S PR 2 P2 Pythonfil B 2 py thon.. (Rl ILTE %8 BE8%_EIZ1TGDB.

$ gdb python

WAE, BATBEMMKFFOES ®E — M a, HEXANELREMNE. HEPythonfERE3E
AT T I REA SR EME.

import fifo

SET, FEATATIE S AT DUE Rk GDB I A RS L3 1E

(gdb) b fifoput
Function "fifoput™ not defined.
Make breakpoint pending on future shared library load? (y or [n]) y

Breakpoint 1 (fifoput) bending.

WMIESITIREE RS, HBECIRE Festfifo.py.

(gdb) 1 testfifo.py

Starting program: /usr/bin/python testfifo.py
Reading symbols from shared object read from target memory...(no debugging
symbols found)...done.

Loaded system supplied DSO at 0x164000

(no debugging symbols found)

(no debugging symbols found)

(no debugging symbols found)

[Thread debugging using libthread db enabled]
[New Thread -1208383808 (LWP 15912)]

(no debugging symbols found)

(no debugging symbols found)

(no debugging symbols found)

(no debugging symbols found)
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Breakpoint 2 at 0x3b25f8: file fifo.c, line 18.
Pending breakpoint "fifoput" resolved
[Switching to Thread -1208383808 (LWP 15912)]

Breakpoint 2, fifoput (c=120 'x') at fifo.c:18
18 { if (nfifo < maxfifo) {

RRIET UMM E LA FE RSHIE.

(gdb) n

19 fifo[nfifo] = c;
(gdb) p nfifo

$1=0

(gdb) c

Continuing.

Breakpoint 2, fifoput (c=99 'c') at fifo.c:18
18 { 1if (nfifo < maxfifo) {

(gdb) n ‘

19 fifo[nfifo] = c;

(gdb) p nfifo

$2 = 0

AR . B F AT PRI AA R, R ESIHERMN TR, B191TRA:

fifo[nfifo++] = c;
— BT T, RERREER T,
85 LHES

GDBFIDDD7ERRIC 415 5 AR IR A H . AR BEd 4 K — LR BRE .
PASC A testf s ARS8

1 # the subroutine findfirst(v,w,b) finds the first instance of a value v
2 ¥ in a block of w consecutive words of memory beginning at b, returning
s # either the index of the word where v was found (0, 1, 2, ...) or -1 if
s+ # v was not found; beginning with start, we have a short test of the

5 # subroutine

7 .data # data segment

8 Xt

9 Jdong 1
10 .long S
1 Jdong 3
12 .long 168
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% 8% xti4kiEF14¢ A GDB/DDD/Eclipse

30

31

32

33

34

35

36

37

38

39

.long 8888
.text # code segment
.globl _start # required
_start: # required to use this label unless special action taken
# push the arguments on the stack, then make the call
push $x+4 # start search at the 5
push $168 # search for 168 (deliberately out of order)
push $4 # search 4 words * :
call findfirst
done:
movl %edi, %edi # dummy instruction for breakpoint
findfirst:
# finds first instance of a specified value in a block of words
# EBX will contain the value to be searched for
# ECX will contain the number of words to be searched
# EAX will point to the current word to search
# return value (EAX) will be index of the word found (-1 if not found)
i fetch the arguments from the stack
movl 4(%esp), %ebx
movl 8(%esp), %ecx
movl 12(%esp), %eax
movl %eax, %edx # save block start location
# top of loop; compare the current word to the search value
top: cmpl (%eax), %ebx
jz found
decl %ecx # decrement counter of number of words left to search
jz notthere # if counter has reached 0, the search value isn't there
addl $4, %eax # otherwise, go on to the next word
jmp top
found:
subl %edx, %eax # get offset from start of block
shrl $2, %eax # divide by 4, to convert from byte offset to index
ret
notthere:
movl $-1, %eax
ret

XRLinux IntelVC4iE S, FHRAT&TEYE, {BREPEH A ntel B M 7 N 24 & DL %A
BAGFER. (GDBHr4 set disassembly-flavor intel<s -@ ﬁ GDB U Intel i ¥ 8 7~ H
disassembledr & HIFTA L, XL TFNASMYGERSATERIEE. ERE, HTFXELinux

&

I A2 7 Intel CPURI324AL P EE R F 81T, )

EIERFTRE, FHIRfindfirst KD EEE — R M ITE N FFE L R IA RI3R R
ZT PR REERKEZERRRRS] (0,1,2,-), WREFKRE, NWRE-1.
ZFPIRTSHRER L, F/RE LEBR EEHIAD.
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address of the start of the block to be searched
number of words in the block

value to be searched

return address

B Intelix @) FIEK, PO AL T ORLOER, B N GEFAEALEB TR TS,

AT UL LME I GDBE R —MEFHIR, BRATHERL ‘X" BEFARFITRTE.

push $x+4 # start search at the 5
push $168 # search for 168 (deliberately out of order)
push $4 # search 4 words

WA ATRITE S NN 22

push $x+4 # start search at the 5
push $4 # search 4 words
push $168 # search for 168

E IR GREC/CHACRG I - g3 70 T GDB/DDD—4%, X B 7EIL 43 L {F ] -gstabs.

$ as -a --gstabs -o testff.o testff.s

RRF=ET — B testfio, 3 BRI TILRIFERBRHFHLERLL R ML, &
BT ERIERS Fx TR g ET A EAE .
R BA T

$ 1d testff.o

XA T —MNTHATH, BRI Ra.out.
L BAIFEGDB FIE 1T %A

(gdb) b done

Breakpoint 1 at 0x8048085: file testff.s, line 18.
(gdb) 1

Starting program: /debug/a.out

Breakpoint 1, done () at testff.s:18

18 movl %edi, ¥edi # dummy for breakpoint
Current language: auto; currently asm

(gdb) p $eax

$1 = -1

BMEE, TR RTH ST AETFR. EROTeax O REAXF . (HR, ZF
ST IMER -1, RopFERERT A RIZERL A H 68,
HERILRIESEFN, ZHEE R EARNERE. Fit, ERIEZTHREL
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RE—MR, REJEEBENRER.

(gdb) b findfirst
Breakpoint 2 at 0x8048087: file testff.s, line 25.

(gdb)

The program being debugged has been started already.

Start it from the beginning? (y or n)y

Starting program: /debug/a.out

Breakpoint 2, findfirst () at testff.s:25

25 movl 4(%esp), %ebx

(gdb) x/4w $esp

oxbfffdoao: 0x08048085  0x00000004  0Ox000000a8  0x080490b4

XMELRENFH S, REEREY, WAFHGDBHRENFIxmS., X8, &
11ZEKGDB &R MAR 4 ESPHR/RIAL B A 44 817 GER LEREER T4 83D, xdr
L& BRNTE, DMEEMNthEE. XIERFIREN, FATEntel 28 EMTERZ KL E—FF,
R MO KA i

M_EH BRI FA LERE— A BA R R E R FEF TR EX T —
Fih A2 FGDBfdisassembled 4, M4 FIH TILRHES ]S FSBHRREE RH
bk, BOPEANTFEIRE, RETURER B RENARTREES5HARE RS EAHITER.

KEREERZLER. R, $IoMFAANIERRIE (168), MEir LRERR
MR (4)e WIX—FEA EMRIEIRBIBATA DO AR H T X Spushe 4.
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