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There are three problems.
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This booklet consists of a cover page (this page), problems in Japanese (2-7 pages), and their English
translations (8-13 pages).

o000 10. 0000000 oooooooooon.
There is an answer sheet. It is printed both sides.
goboooooboooooooboog.

Write your answers to each problem in the designated box in the answer sheet.
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N, W, CN, CW, NP, WP, CNP, CWP.

(1) mallocO0 NOOOUOOOOOreadOOOODOOOOODODOOOOOODODO

3)

N

char * a = malloc(N);

int fd = open(filename, O_RDONLY);
read(fd, a, N);

random_access(a, N, W);
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void random_access(char * a, long N, long W) {
char s = 0;
long 1i;
for (1 = 0; i < W; i++) {
long k =00 0NOODOOO;
s += alk];
}
printf ("%d\n", s);
}
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int fd = open(filename, O_RDONLY);
char * a = mmap(0, N, PROT_READ, MAP_PRIVATE, fd, 0);

random_access(a, N, W);
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char * a = malloc(N);

long 1i;
for (i =0; i < C; i++) {
if (fork() == 0) {
int fd = open(filename, O_RDONLY);
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read(fd, a, N);
random_access(a, N, W);
exit (0);

(4) D00000 malloc, read 000000000000 OOOOOOOO
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char * a = malloc(N);

int fd = open(filename, O_RDONLY);
read(fd, a, N);
for (i =0; i < (C; i++) {
if (fork() == 0) {
random_access(a, N, W);
exit (0);

(5) 0000000 mmap0 000
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for (i =0; i< (C; i++) {
if (fork() == 0) {
int fd = open(filename, O_RDONLY);
char * a = mmap(0, N, PROT_READ, MAP_PRIVATE, fd, 0);
random_access(a, N, W);
exit (0);
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e track modifications(void * a, long n);
e ismodified(void * p);

trackmodifications(a, n) JO0000O[eae+n) 00000000000 pO000O0O0000O0OO
O00b0b0bU0obO0obUObismodified(p) DO UODODOOOOOOODOOOOOOOOOOOO

e cUUIIDOnO000O0OO0O0O0OOOOOO
epla<p<a+nO0O00O0O
e UUOODODO trackmodificationsUUOUOOOOOOOOOOO

e 1O0IDDOOODOODODOismodified(p) OO track modifications(a, n) DO OOOOOOP
goob0oo0o0o0ooooobooooboobo ,00b0oooooo0bOoo

() DOO0O0oOOoOooSOUUOOU (boOODDDUOOOOUoOSOUbOOO)UDODUODUOODOOODOO

(2) 0000000 UNxOODOODOOOOOOO0ODO0DOODOO0ODO0OOODO0OOOOOOOODOOO
oooooon

(3 boooOoOoOoOoOoOooooDoOo



00 25 000000000000000000 20150 20 100 00 0000

e FHRES K&







