Do2200000b000bugbgoogobo:ogobn

20110 20 80

oood
e JOO30,800000.

e 10000000 100000(D0DOOUOLDOD1I000DOO,10000000O0D00O0ODLOOO
oooooooo)oo

e JO00O0OO0ODOODOOL,0O0O0DODOOOOODOOOOOOODN



1

00000000,00 (1)0@o0000000.
00:000,08000000000!
000: 000000000007

O0: 0000000000.0000000.0SO0000000 mmap 0000000000000, 00
gooobooooboooboooo.

OO00:.0000000DO000ooDoOo?

OO0:0000,0S000000000O0O0000DO0O0O0DO, mmap00000CO0O0O0DOOOOO
g...0ogobgooboboboobobobbobgo,ooboboboo,obooboboboobob
goo.

OoO0: 0000000 000000, mmap 000000000000 OCOOOO,00000000
ooo.

O0: 00.00000000 (b00000)000,0.000000000O0O000UODOOOOOO...

gbbo: gbodb.ooboboodb, foodbboboob,0batbdbooboboaoboobonn
00000, mmap 0000000000000, ODO0DOO,000000000000000, 10000
ooooboooooboon.

gbO: 00.

oO0:...(0boooo)ooooooo!

int main() {

int fd; char * a;

(1)

int i; int ¢ = 0;

for (i = 0; i < 10000; i++) {
if (ali] == "A") c4+;

}

printf(”foo has %d *A’s\n”, c);

goo: gboog,b0bgoboo.boo0booon.

gb: 00,0000000000000.000000«0000000000000000COODOOOOO
0,00000,mmap000000000,(2)0000000 mallocO0O0000OO,read000000O0

cooooooooo?

O00: 0000000! 00000000000, mmap0000000O0O0DODODOOCDOOOODO. OO,
mmap 0000000000000, 0SO0000000000DOOOO0O0DOOOOOO?

O0:00,000000000000000000000000007

goo.obooog.



obO: 0000,0,00000000000000000000000...0004,

3)

cooooogr?

oO00:00!goo,00000,00 a00000D0OO00O0, 0000000 DOODOO0ODODODOOO?

gbo:000...0,0000000000000. (4) ‘.DDDDDDD?

ogoo: ool

oO0:0000...0o00g,0o0ooSO,0gooooo0gooooboooooooooooo,oooo
O0000ob0o0oOooboobooobobO,00dbDmalleclread0000000O00OODOOOOODOOO
googo...

goo0: 0oo0ooo!'oo0ooo0doo0ooO, 000000000 ooooooOooUoooooogo
oo0,000000000000. mmap0 0000000, 00000 (5)
ooooooobooo.

gb: 000,00000 (5) O00000000D,reed00D0O0OOCOOOOOO
OO00D00,00000 seekOOOOODDOOODOOODOOOD,DOO00DODOO0O0DDOOODOO
oooo.

goo: gbgo0.ogbobgobgobgobooobobobobooobobob,0bobobobobooon
uboooboooobooboooobooo,cobooboobooooaon.

DI:I:D[ID[ID’ (5) ‘DDDDDDDDDD,DDDDDDDDDDDDDDDDD
cooooooooz?

ooo0: 00000ool'ooooooooooooo?

00: 000000..| (6) Dooooooooo?

DDD:DDDDD.DDDDDDDDDDD’ (5) 000000000000 mmap
oobooboobooo,oo0oo0oo0,boobooboboob.boo,0b000b0oobooboooooag
ocoooooooooooooooogoo,oooooogz?

go:. 0ogooooo,

gbob: 0b0ooobobooboobo0. 000, mmapd00onooooOooooob0. o0b0obooooog
0000000000 reed000000000, mmap0 00000000, 000000000RDO.

oo:0,000. (7)

Oo00d: ooooo!
O0: 00,00000000000000000000000,0000000000000°7

OO0O0: 0000QooO0!gooo0 WebOOooooo,000000000O0,0000000000QOOO
uboboda,gbooooboo,oooboobboabboa. obooo,bboobbooboan
DPCDDDDDDDDDDDDDDDDDD,’ (8) ‘DDDDDD.DDDDDDD,DD
boboobooboobooboobooooobooog.

0O0:.0000.00000000000O0O0DOO0,00000O0SO0O0DOOOOO0OOODODOOOOOO
ooo.

goo: gbodb.obooboobobooboboobob.oo0b,0bobooboboobooo
gooobobooboobo,0boobooboobooooboooobooobooon.



oooooooog.

(D] (1) pm,wmaDDDDDDDDDJﬂDDDDDDDﬁmDDDDDDDDDDDDD
000000000000.00000

(@DDD(mDDDDDDDDDDDDDDDDDDDDDDDﬂ (1) ‘DDDDDDDDDD
oooo.
(@] (3) ﬁMme@DDDDDDDDDDDDDDDDDOSDDDDDDDDDDDDDD

o.ooobooog.

(@] (4) @D,DDDDDDDDDﬂnDDDDD,DDDDDDDDﬁmDDDDDDDDDD
0000O00000.00000000.

(@] (5) @DDDDD,mmmmDDDDDDDDDDDDDDDDDDDD
mm (6) \DDDDDDDDDDDDDDDDDDDDD,DDDDDDDDDDD
(n] (7) FD7DDDDDDDDDDDDDDDDDD,mmmDDDDDDD,mMDDDDD

gboboobOobooooobooooooo,boobooboboooobo.obobooooa.

(&] (8) @DDDDDDDDDDDDD




o0:

MMAP (2)

NAME

mmap 000000000000 (O0O)

Linux Programmer’s Manual MMAP (2)

, mu - u i vi i
mma munma; map or unmap files or devices into memor

SYNOPSIS

#include <sys/mman.h>
void *mmap(void *addr, size_t length, int prot, int flags,
int fd, off_t offset);

DESCRIPTION

RETURN

<O 0O>

If addr is NULL, then the kernel chooses the address at which to create
the mapping; this is the most portable method of creating a mnew map-
ping. If addr is not NULL, then the kernel takes it as a hint about
where to place the mapping; on Linux, the mapping will be created at a
nearby page boundary. The address of the new mapping is returned as
the result of the call.

. <go»>

The prot argument describes the desired memory protection of the map-
ping (and must not conflict with the open mode of the file). It is
either PROT_NONE or the bitwise OR of one or more of the following
flags:

PROT_EXEC Pages may be executed.
PROT_READ Pages may be read.
PROT_WRITE Pages may be written.
PROT_NONE Pages may not be accessed.

The flags argument determines whether updates to the mapping are visi-
ble to other processes mapping the same region, and whether updates are
carried through to the underlying file. This behavior is determined by
including exactly one of the following values in flags:

MAP_SHARED Share this mapping. Updates to the mapping are visible to
other processes that map this file, and are carried through
to the underlying file. The file may not actually be
updated until msync(2) or munmap() is called.

MAP_PRIVATE
Create a private copy-on-write mapping. Updates to the map-
ping are not visible to other processes mapping the same
file, and are not carried through to the underlying file.
It is unspecified whether changes made to the file after the
mmap() call are visible in the mapped region.

Both of these flags are described in POSIX.1-2001.
In addition, zero or more of the following values can be ORed in flags:

. <Oo>
VALUE
On success, mmap() returns a pointer to the mapped area. On error, the
value MAP_FAILED (that is, (void *) -1) is returned, and errno is set
appropriately.



2

NOOODOOODOOOOODOOOOO. 0000000000000000000,0000000000
00000000000000000000000000000.0000000000000000000
oooo.

00000,NODOOOOOO barrier()0000000000000,0000000000000000
0. 000 barrier() 000, NOOODOOOOOOOOOOODOOOOD,000000000,00000
0. 0000000000 N-10000ID0000000, threadid)000000000000000
ooo.

000 (1)0(4)0000000. (1)O0(3) 000, barrier() 000000000000000 (000000
0000)000000000.

()Obharrier() D000 0OOO0OO0OOO0OOOOOOOODO cO0O0OO0,000 NOOOOODOOOOOOO
goooboobooooobooo.

volatile int ¢ = 0; /40000000 */
void barrier() {

ctt

while (c < N) /00000 */ |

}

000o0o0O0,000 (a), (b), (¢)30000000000O0O0OOOOOOOOO,0000000. 0000
ooO,000000000,000000000D00D00O0DO0O.

(a) 00 barrier() 000 000000000000000000, barrier() 0000000000
(b) OO0 barrier() 00000000000, 000 barrier() 000000000

(c) DODO (h)OOOOUODOOUODOOOO,00000C0D0OO00OOOOUOOOOOO

(2) 00000000000 barrier()D0000D0000O0O0OO0O0OO0O0ODOOUOOOUOOOOOOOOO
goo.

volatile int a[N] ={0,0,...,0 }; /0000000 */
void barrier() {

int i;

a[thread_id()] = 1;

for (i=0;i<N;it++) {

while (a[ij ==0) /00000 */;

}

}

(a), (b), (c)000000000000000,(1)0000000.

(3)00000000000, (a),(b), (¢)00000000000,00000000000000 APIOO
000000000000.0000000,barier()000000000000000000000000
ooooooo.

(000000000000 barrier() 0000000000, barrier()00000000000O0O0O. OO0
gboooboboo,b0boob0oboubb«gbobobobobooboboooboobobobooboboon.



volatile int a[N] = {0,0,...,0 }; /0000000 */
void barrier() {

int i;

a[thread_id()] = 1;

for (i=10;1i< N;i++) {

while (a[i] == 0);

}

a[thread_id()] = 0;
}

000 (a), (b), () 00000000000000000O0.
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oSO00o0oooopoooooooooooooOoOooOoo,00oooooooo0o0ooooooOoDOoOOn
0000000U00o0O.00o0oU0oooOooooo (1), (2)ooooooo.

()OoooOooOo,0000o0000oo0ooUooo,oS000000o0oOO00DUoDooOooooooOo
goboooboobdoo. bboobooobooboboooboobboobobooobooobo,ooo
gbooooooobobobooooooobobobooooooobooboo,boboboboooobooonog
obooobOoboooooboboooboo.0ooobooboooooboooo

e CPULO,0000DOO0O0ODOODODOODODODOUODDODOOO

e JO00O0ODODOOOODODOOOOSODDOOOOODDOOOODODO,DDODOOOYOOOSODOOO
ubogbooboobbooboobuoobooboboobo,0bobbobooboobobobob,an
goo0opoooOo0opoooOoOooooOoOoooooobooooooo?

e JOOODDOOODDOOOOOOOOOOOOOOODODOOOOYDOOOOODOOOOOOODODO?Y

(200000000 CPULOOODOOOOD,000000OO00O0ODOUOODO0OUOOODOOD. OO0
goooooooooon.

e CPUL,0000D0O0DODODODOODOOOOOOOOOOOOO

e OSOOOOODODOOOOODODOOUOOYODODOODOODODOODOODOOODDODOODO,OODOO
goo0oooooopooogoooogoooogr?

e 000D, 0000I0IOOOOOOCPUCDCOOOOOOOOOOOOOOOOOOO,ODOOBOODO
oooooooooooogo?

gbooooog



ooo:

fd = open("foo", O_RDONLY);
a = mmap(NULL, 10000, PROT_READ, MAP_PRIVATE, fd, 0);

ooogd:
e MAP_PRIVATE [0 MAP_SHARED O O O.
e fd, a0 00000DO0ODOO0ODOCOOOODO25000.
e ORDONLYOUODOOUOODOOUOODOOOODDOOOODOOO.

OO0000000 openO fopen 00 O0O0O00DOC. OOOODOOOODDO,fopen00000O0DOOO
O0000,FILEDOOOOOOOO0O0O0, mmap 00000000 (OOO0OOO0OOODOO)0OOO
go,00000b0o0o0o00oa0.

(2) 750

goo:

a = malloc(10000)
fd = open("foo", O_RDONLY);
read(fd, a, 10000);

goog:

e afd, J00read 00000000 ODOCOOODOOOODDOO 25000

(3)50

oog:. ...0,000,00000000000C00,10000000C00,00000000000O000000
O0o00,000000000o”" 00000000 0O0DO,O0SODOOOO00O0O0OO,000D00000O

goooboog,bgoog.

gboob: goboboobobob,1coo0oooboooo,bobobobobobooooooooonog
00000000000,0000000000000000O00000000 (demandDO0O0OO).

go0,0000boogb,0o0bobdobooooooobooobooboooooboobooooDboboODbo
00,0000SO0000000D00O00DO (D0OO0D),000000000000000O00O0O0ODOO0
gb.0bo0o0b00ooooboobooobo,b0ooboooboo,ob0oboobooobooboooboooboooog
gbooooooooooboon.

(4) 250
0000000000000000000000000,000000000000,0000 0S000
00000000,000000000000000000000



ooo0d. ODooooooOooooooooStooooooooooooOooooooOobooooOoOooooo
ooooooo.

(5) 250
000,00000000000

O0000: 000000000000000000000,0000000000000(@EO0OOOo0oo0
0)OOODoODDDoOoOOoOODOOOOO0OO0O. 000 1000000000000000,3000000000, 50000
O00000oDoO0O0o0O0oooDoboo,30000000seek0O0 2000000000000000000O.
000000000000 00 (DobobO)ooooooooooao.

(6) 250
00,00000000.

ooobo0:. oooobOobooooobo.obobooooboobooobooboooco.ooooon,

e DO UODOODO,DOD0O00DODODODLUODOODLODODOODLOOODLOODLODOODODO
ao

e HUODODLODODLOOOLOOODLOODLOOODLOODLOLODODLOO

goboobooooooboooobooo.bobooooboo,00bboo0ooboooobooooooobooobog
goboobooobooooo,0obooboboobobooboooooooooo,obooboobooobog
oob.0o00obooooooooboo0ooboobooboooboooboboooooobooooobobooobooDoo. ™
goooobooooooobooooooobooooooobooooo.obooooobooboboobo,boobooo
gboboobOobooooboooobooboo,coboobo0ooboooooobo.
o0,0000o0o0o00booooooooboooobooobooboobo. oobooooboooobo0ooobooOoDn
obooooooobobooo,oboboobooboobooboboobooboobooboboboooobooonog
oooobooooooobooo.
goboobooobooooboooo,obboobooboobooooooobooobooooboo,ooooboobn
oboooboooooboooboooo,00bo0obo0.0obboob,boobobobooboobooooooog
O00000,000000000000000 (O...0O0O)?7??

(7) 250

0000000000000000000000, mmap0000000000000000000000
00000000000000,rad00,00000000000000000000,000000000
000000000,000 mmap00000000000000000000,000000007

O000: JO0O00O00opoooooO0oOoOoO0o0—00o0SO000b0b0O0OO0Ommap JOOO0OOOOODOO, read
obooooooboooooboboooobooboo—0o0oobooboooooobooooo.
ooooboboo0fmmap0d0og,00obo0oooobooooobooog,

fd = open("foo", O_RDONLY);
a = mmap(NULL, 10000, PROT_READ, MAP_PRIVATE, fd, 0);

OSOO00UO0O [a,a+10000) 00000000000, 00000000000000O0O0ODOOOOOOOO
000 (0000000 0000). 000 mmap000 APIDOOOOOOO. OO0 OSOOOOO,00
0000000000000 00—00000000000000000000000A0 [a, a+10000) 0 00O
Joo0000dDoo0odo0ooU0o0—0ob0o0ooooooooooo.

OO0, mallocd reed 00000,

10



a = malloc(10000)
fd = open("foo", O_RDONLY);
read(fd, a, 10000);

allO00O00O0OO000OCOOOOOOOODOODOODO,0b00bOO0ObOO0ODbOObOOOOOO0OOOoOOoOO0OOn
000000000000000000000,0S0000000000 (malloc) 00000000000
(0000000000000 00O00O0L)0D000O00O00U0. 00000000000 DO0O0UDO0OOO0O0
O00O0,0S0000,reed0 00000 (DO0OOOUODOOOOOOOODOOUOOODO)O, 0000000
oboboobooboooboooobooboooooooobooobo,oo0oooboob0. coobooooooooo
0000000000000 0. 00,00000000000000000000000O0,00000 (O
0000000o0ooO0oU0oOU00oU0O00oO0)000000. 000, 00000000000000O00O0O0
gbooooOoboooobobooooboobooo.bobo,bo0o0o0ob,a00b00000b00b0000d
oboobooobooboboooooooboo,00o0oobooboboo0oooobooboboboooooonog
ooooooboooobobooo.

000000000 0000. 0000000000 POO a=0x10100(16000), 00000000 @
00 a=0x20300 (16000)000000. 0000,a=0x100000000000000000 100,000
O,a=0x200000000000000000300000. PO 0x100000 QO O0x2000000000000—
0000 ox40000—00C0C00C0O0O,00000 PO ald,0x401000,Q0 al 0x403000 00000000
gooooO,b0coboboooooboon.

(8) 250
0oooooo

11



2: 00

(1) ()0 250. (b)(c) 00000000050 (0 1250).
e () 000000,
e (h)OODOOD.OOO.

1) 0000 PO cO0OO (xk000)ODOO;

3
4

1)
(2) 0000 QO ¢000 (00 2)000
(3) 0000 PO cO2z+1000;

(4)

0000 QO cO2z+1000;
00000 000000000 NOODOOO.

e (c)0UODOO.cONOOUOODOO,while(c< N); 00000000 DOOOOOOOOOO,O0O
obooobobooobooboboboobooboooobo.ooo:

1CPUODOOOODOOOOOOOOOOOO,00000,...,N—-2000000000000000
oooo,

1) obobooboOooobobooooobooboooooboon,

3

(1)
(2) 0000 100000000000000000000000;
3)
(4)

4) 0000 N-2000000D000000CO0DODOOODODOO;

000000,00000000 c++0000000000,0000000 x(N—-2)00O0OO00O0OO
ooooo.

(2) (a)(b) 0 250. () 00000000050 (0 100).
e () 000000
e (h)OODODODO

e (¢)0D0OUD.0UDLODOO(HOUDODDOUDODOO.

(3) 250

pthread_mutex_lock(&m) ;

int d = c;

c=d+ 1;

while (c < N) pthread_cond_wait(&co, &m);
if (d == N - 1) pthread_cond_broadcast (&co);
pthread_mutex_unlock(&m) ;

(40000000060 (0 180).

e (a) J00UDDO.0DOOODOODO.

12



(1) 0000 PO barrier() 00000000, a[P]=0,00000.
(2) (000000000D0000)0000POO0OOD0 barrier()000,alP]=1;00000.
(3) (00D000000D00000)0000POfor0000,000000

e (h)IODOOO.OOODOOOODODO.

(1) afthreadiid()) = 1; 0000000000000 POOO. 000000 POa[Pj=1;00000.
(2) 0000 QO for0000,alQ=0;00000.
(3) D000 PO for 0000,a000000000.

000 alQ=00000000000,P0O ford (D000, while (alQ]l ==0) ; )O0OOO0O0OOO
oooo.

e ()000O0D0.0000 (1)(2)000.
0O0D00: 00000,000000000000000000000000.000000,0000000

gbogboobodgbo,boboao,booboboboooobobobooboobobooboboboan
gboooboobooooobooogooboo.

13



3: 00

(1) 150

000: CcpPUOUCOOOOOOOUO,0000000OO0OOOOUODOOUO (CO)O,00000O0O0O0.O
0000 (00O00)O0,0000000000000,00000000000000000000 (1000)
0,0000000.0SU0000000DO (OSODO0OD0OU0U0O0D0DLOO0DO0OUO0DDO0OO0OO0)O,O000
gooooOoOoooO,00000oooo oSooooooOoooooooooooooon.
ceUO,00000000000000O0O0O0OOOOO,00000000000O0O00OOOOOOOO
000000 (Do00o000o0)00b00000. 000000000 UDO0OO00OOoUO oOoSOUOoonOoO
gooooboooboooooboobooboooboo.0ooooob,boooboooobooboooboo,0oog
gboboobOobooooobooooobooboooooboooooboobooon.

o000 bOobooobobooooobooooooob,bobob03b0ob0oboobooog.

e CPULO ODDODOODODODODODODODOD OOOOOODO

0000000000,000000000000000 (JOo0O0)0 oDoO0o0ooooOoOooooog

gooobooooboobooooooboooon

e CPUL UUDDODODID(0OODDOUOOUOODODOUCOOUDOODODDOUOOUOODODOUOUOOODO)O
oood

gbooob0ooooobooooodo boooobooon

(2) 120

ooo. cpUOOOOODOOUOOODOO.OOO,00000O000,cPkUODOOODOOOODOOODOOO
ocoooooooo.oboogoooo,0oooobooboo0oooo,cpv00bOD,D0O0DOOOO0OOOO
ocooooooooobo.ceibogooooooOobDoOooooooOoooOobo0oOoDooOoOo,00oo
gboooobooobooobooooboooobooooob.oobooboooobooobooooboooobog,
goooostopoooo,0o0o00o0o000ooooOoOoOoOoOooooooOoDoOoOoOooooo. oSO,
cepUOO0O0OOOOOOOOOOODOOOO,000DOO0O0ODOOOOD.

0000000 (00000000 0oOo00DoO0ooDOoU0oOoO0)00O0,0S0000000O (OUDOO
00)0,0000000000000000000000000O00OUO00O0O0OUOUOUOUOO
O.00000000o0ooooooogoog,ooooooo cev0ooOoOO. OO, 000000
0000000000 (Doooooo)o cepuoooooO.

good:. oobooboobooboooboooboo,bobob 3obuoon.
e CPUO OOODOODOOOOODODO
e 000 (ODL)OOO,00000DOOOODOODOOOODOOOOO
e OSO,00D0C0D00O,0000DOOOODOOOODOOOO

e OSO,00000O0O0O0O0O0O0ODODODOOOODOOOOO,00O0OOOOOOO

14



oooooooo

e JDOODODGOOIDODO,00DLO0ODLODLODODODODLODLO,O0DOO0ODLOObLODODODO
goooo.

e OO OODLOODLOOOODLODLODLODL,DOLOOODLODLODLODLOLObLOL,bD0bObOobO
goooboog,0ogboooboooboon.

e JO00I0ODDOOOODOOOODODOOODO,00O0 ExcelDOODDODOOO.
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