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Part I. @,mauviinianiaLicit 

1.) 	ilia lm-ILci uviatIlunlasi alviiI vihlilalvs14-  IlEitlivivimii-metialioavoAirILLoc.-,LaTrivlcrilv,14-  eliwrril 
1.' 

command line IMJT;ILn14, option 

-i, --infile FILENAME 

-o, --outfile FILENAME 

-m, --method ENCRYPT_METHOD 

-h, --help 

-v, --verbose 

',16°11014 structure option6iiiiilannaiAmli-lriii option W1111_11_1 short option ',lac:, long option 

LinaWilaliiillArlIANTAHIJ option anrilviumfil9i-)1,0J-16innbliiliqialliodilLviul:',n1 

2.) 4unillihtiathurilkiLA@CiunliffhACILfriuunriliiiifiii.wi@la gLiiiliutru, command line 

$ /bin/dd if=/dev/zero of=/tmp/zero.bin bs=1024 count=10 

Imniuniiii114.51-1,1,1o,p) execve() wi,garrglrid5vbeilLIILT.15a11 LLac,',:simta-J14,12,iithan-nivAnii 

111111ViAJULYinfili command line c27111'1.1, 

3.) aifl .-nviJaNiIi.1-51,LrilLqi@idid w-nqIii121 process tree ill,Fiw@inn-nlifhi) fork() LLIJUIAEllfili 

NaXIAA41frinfi-an al pstree tilvicum6liY,InumILlunii14-al fork() LAN) error 

3.1 

main() { 

int i; 
• • • 

for (i=0;i<3;i++) { 
int pid = fork(); 
if (pid == 0) exit(0); 

} 

3.2 

main() { 

int i; 
• • • 

for (i=0;i<3;i++) { 
int pid = fork(); 
if (pid != 0) exit(0); 

} 
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4.) WALI1EINNIJ@J4-1X1 wait() 	parent process LL 	child process 

1511 1 un Itifi parent process terminate riou vria viX1 child process 

5.) wainwli@tifiwiialimlilict4 popen() 11-111174 MIT.; Will process 

6.) rmiiilico, pipe ailliiif1174@a111,1111WON11111 	parent process LIN,̀1', child process -@.c.qrali71 

nIc.-,1J -ntril-1114,n-n-aill pipe awct-, fork process nii111 ITT.;ffiamt-ilii pipe lunilhallauu 2 

ymUladiltjn4a111 i 1'un -)atill -ndamitllanu vii@Lfil@Stu ri 

7.) iwyn-1411114, FIFO 	 process a-arilnailliquTinilimiLhl ickilF114 

qi-md-hnoNwha'l vii -)1110,1ItlIanu 1.11n-InfiloStinu 

8.) nil'h signal 	process unanInhliGul'ini-5.6k117-111chmT-ladilfi-Cil u 	'J1-61J @ 

Ithanuthtn@ufil@tirm 

9.) aIunuNalun-iltiiviuq signal lvikrt-vii@lithLirila.nleali@liJii: --i-T.-..le..4a@d -111-5.17-11 Lein 

IthanIulifilu signal It4,9 

signal(SIGTERM, SIG_DFL); 

signal(SIGUSR1, SIG_DFL); 

signal(SIGHUB, SIG_IGN); 

signal(SIGKILL, SIG_IGN); 

10.) - 11,1M1,1 EIVIA11-1,1JUIthLLF11-1,J a-111 ill°11A1-6 signal handler function aiviiinTaitivat4mi'A 

process 	signal TERM (nn process 61,q9) 	L @IA-ill signal USR1 LL'Aa'A 'SI 1,1""411.4; 1-1,f41 

ficalucLaanancyril terminal (aivT.v.LLunolcu, 2 ibri3114, col@ egleiisidau-a ffikIl5f1*116' 2 co1 -1ceiLi) 

11.) '11,1,ffq1IinTlii-ivivim process lahivi, handler Ylla@l LIA11 	LIN-) Lq 	sigaction() 

12.) lvvyrili shared memory aiviiim-n-hii@ ki altwill process ",,11 '11@ tm -hn n n 11-141 pipe mil@ 

fifo 

13.) ',ILiiffq1111412,1Iihunlki 6iJMunilmlioL message queue vidAidiciftwYrkaill-nrill parent flu 

child process 
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14.) wainum-161.1iNnu, semaphore -i-RzilthAinnlanviiin-n4,11-St-mau.-U 

15.) ' -inr,,IN LINflialnillalifili-  ipcs U1-6 command line ii.wialaid 

$ ipcs 
Message Queues 	 

msclid owner perms used-bytes messages 

	 Shared Memory Segments 	 
key 	shmid 	owner 	perms 	bytes 	nattch 

status 
0x00000000 229376 	cj 	600 	524288 	2 	 dest 

0x3c81b7f5 98305 	cj 	666 	4096 	0 

	 Semaphore Arrays 	 
key 	semid 	owner 	perms 	nsems 
0x002fa327 65536 	root 	666 	2 

fh user cj 4almIcilv:,'Nu share memory segment C11,31i1 process 	v:.:4iallifi-41v-in 

command line ad1,111 

key 
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Part II. LiiEntithunlamiln C iiiviciuliinwuwlad.uuThigin-rnicucu Unix 

"Tlah@d-inalTiJILMILT1114.1 C qiala Cihatharvnia-miln-ladvariL ox auuriefLdu 2 fnAiquiiAwilyi 

a1,1 411,1M1-111,% coordinate x,y eilciAril standard input LLan,Loq1Narrili,duilant14,1111 standard output 

Liia,nin LT) vt,Ln kJ fri c2:1, di4,Yti ffn 14a 1 N 6-w-ii-iligi tilm {9111An -n-11@caucirilunnaduLn 1, 1111,0, ki o,1-,-)t1 qi @nil 

LdvtliqThuaJalaril,TILIILLnIklii-Jadll LA@LLuniLlIvisnalmliiAuevfn oan -InItilLLT111,114r1 11N t 611si i1J1191ff 

YtigaaMi@fil444-11-11111 interprocess communication Ii ilLg@riliTin-n4aRTALvikrit.'ffkl rki1111.11E11:14@li 

rzi,t.dvokia@,1 anuilf1LAULF111 OX a'] El tivtla TQl 01 kitl LT1114,V:. 4i@,31ii gE_Tuniq LLacc;-.. 'anivsicisqa En fil-1, 

@iJ1014flrIlIfili L,Ln LLmi,A-nvin a code fiLLAIT 6111 @ill1711111-1M -101@SUM3,111A ILIILLITILLN1L11,tacc,4@1 

fruamprif,LNifi-n-mc.-,mmifiqLufithnoura-mt-uludletAlun-ngaa-l-nn-i-kiIihmarlvikm 

if-Jadllithanlu ox.c 

#include <stdio.h> 
#include <stdlib.h> 
#include <unistd.h> 

char 	table[3][3]; 

void 	init table(void) { 
int i,j; 
for (i=0;i<3;i++) 

for (j=0;j<3;j++) 
table[i][j]=' '; 

} 

void 	draw table(void) { 
int i,j; 
for (i=0;i<3;i++) { 

for (j=0;j<3;j++) { 
printf("[%c]", table[i][j]); 

} 
printf("\n"); 

} 
printf(" 

 

\n"); 
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void 	take(char c) { 
int x, y; 
while (1) { 

printf("%c turn -> input y x : ", c); 
scanf("%d %d", &x, &y); 

if ((x<0  II x>2) II (Y<° II Y>2)) { 
printf("out of range\n"); 
continue; 

} 
if (table[x][y] != ") { 

printf("[%d,%d] = '%c', please choose again\n", 
x,y,table[x][y]); 

continue; 

} 
table[x][y] = c; 
break; 

void 	xturn() { 
take('x'); 

} 

void 	oturn() { 
take('0'); 

void checkrow(char c) { 
int i,j; 
for (i=0;i<3;i++) { 

int count = 0; 
for (j=0;j<3;j++) { 

if (table[i][j]==c) 
count++; 

} 
if (count == 3) { 

printf("%c win row=%d\n", c, i); 
exit(0); 
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void checkcol(char c) { 
int i,j; 
for (i=0;i<3;i++) { 

int count = 0; 
for (j=0;j<3;j++) { 

if (table[j][i]==c) 
count++; 

} 
if (count == 3) { 

printf("%c win col=%d\n", c, i); 
exit(0); 

void checkcross(char c) { 
if ((table[0][0] == c) && 

(table[1][1] == c) && 
(table[2][2] == c)) { 

printf("%c win cross backward\n", c); 
exit(0); 

} 
if ((table[0][2] == c) && 

(table[1][1] == c) && 
(table[2][0] == c)) { 

printf("%c win cross forward\n", c); 
exit(0); 

void 	check() { 
checkrow('x'); 
checkcol('x'); 
checkcross('x'); 
checkrow('o'); 
checkcol('o'); 
checkcross('o'); 

int main(void) { 
init_table(); 
while(1) { 

draw table(); 
draw table(); 

xturn(); 
oturn(); 

check(); 
check(); 
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