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ITocTaHoBKa 3a1a4n

Bapmuanr X.

TyT ycii0BHe J1a00paToOpHOil padoThI

OO01uii MeTOx M AJITOPUTM PellleHU s

Kparko onumure cucTeMHbIe BbI30Bbl, KOTOPbIE Bbl HCIIOJIBL30BAJH B J1a00paTopHOil padore.
Hcnonp3oBaHHBIE CHCTEMHBIC BEI3OBEI:

e pid t fork(void); — cozmaeT nouepuuii mporecc.
e int pipe(int *fd); — ...
Jlajiee onuchiBaeTe TO, YTO BbI 1eJIaJIM B paMKax J1a00paTopHoii padoThl, a TaKKe TO, KaK
pa0oTraeT Bama nporpamMma u T.A..

Koa nporpammsl

main.c

#tinclude "stdio.h"

int main() {
printf("Hello, World!");

return 0;

IIpoToxkos padoThHI MPOrpamMMbI

31ech HY:KHO MOKA3aTh TeCThI MPOrpaMMbl (TEKCT WJIM CKPUHIIIOTHI), a 3aTeM MOKA3aTh
MOJIHBII BHIBOJ YTHJIMTHI strace (MM Kakoii-inoo apyroi yruiauTel Ha Windows, eciiu Bbl
BbINOJIHACTE J1a0bI HA ITOH ONEePalMOHHOI cucTeMe).

B strace Hy’kHO 005132T€JILHO BBIACJIUTD, I71€ IPOUCXOAAT CUCTEMHBbIEC BbI30Bbl, KOTOPbIE BbI
HCII0JIL30BAJIN B J1a00paTopHOii padoTe (Hanmpumep, rjae B epBoi J1adopaTopHoii padote ObL1
BbI3BaH fork u npyrue Bbi30BbI). Il0/1HBIN cCNIMCOK BHI30BOB, KOTOPbIE HY’KHO Oy1eT BBIACJIUTH B
BBbIBOJI€e Strace, OyeT yKa3aH IpH Bblaaye Ja0bl B HALIEM KaHaJle.

TecTtupoBanmue:

$ ./main
filel.txt
file2.txt

stringl

string2

string3

string4

string5

$ cat < filel.txt
stringl

string2

string3

$ cat < file2.txt
string4



string5

Strace:
$ strace -f ./main
execve("./main", ["./main"], @x7ffdelb8ad38 /* 49 vars */) = 0@

brk(NULL) = 0x5643edd4doeoe
arch_prctl(0x3001 /* ARCH_??? */, Ox7ffed25bee60) = -1 EINVAL (HeponycTumblin aprymeHT)
access("/etc/ld.so.preload”, R_OK) = -1 ENOENT (Het Takoro channa wnm kartanora)

openat(AT_FDCWD, "/etc/ld.so.cache", O RDONLY|O CLOEXEC) = 3
fstat(3, {st_mode=S IFREG|0644, st size=73833, ...}) =0
mmap(NULL, 73833, PROT_READ, MAP_PRIVATE, 3, 9) = 0x7fb731768000
close(3) =0

openat(AT_FDCWD, "/1lib/x86_64-linux-gnu/libc.so.6", O_RDONLY|O_CLOEXEC) = 3

read(3, "\177ELF\2\1\1\3\0\0\0\0\0\0\0\0\3\0>\0\1\0\0\0\360q\2\0\0\0\0\0"..., 832) =
832

pread64(3, "\6\0\0\0\4\0\0\0@\0\0\0\0\0\0\0@\0\0\0\0\0\0\0@\0\0\0\0\0\0\0". .., 784, 64)
= 784

pread64(3, "\4\0\0\0\20\0\0\0\5\0\0\0GNU\0\2\0\0\300\4\0\0\0\3\0\0\0\0\0\0\0", 32, 848)
32

pread64(3,
"\4\0\0\0\24\0\0\0\3\0\0\0GNU\0\t\233\222%\274\260\320\31\331\326\10\204\276X>\263"..., 68,
880) = 68

fstat(3, {st_mode=S IFREG|0@755, st size=2029224, ...}) = 0

mmap(NULL, 8192, PROT_READ|PROT_WRITE, MAP_PRIVATE|MAP_ANONYMOUS, -1, @) =
Ox7fb731766000

pread64(3, "\6\0\0\0\4\0\0\0@\0\0\0\0\0\0\0@\0\0\0\0\0\0\0@\0\0\0\0\0\0\0"..., 784, 64)
784

pread64(3, "\4\0\0\0\20\0\0\0\5\0\0\0GNU\0\2\0\0\300\4\0\0\0\3\0\0\0\0\0\0\0", 32, 848)
32

pread64(3,
"\4\0\0\0\24\0\0\0\3\0\0\0GNU\0\t\233\222%\274\260\320\31\331\326\10\204\276X>\263"..., 68,
880) = 68

mmap(NULL, 2036952, PROT_READ, MAP_PRIVATE|MAP_DENYWRITE, 3, @) = 0x7fb731574000

mprotect(0x7fb731599000, 1847296, PROT_NONE) = ©

mmap (0x7fb731599000, 1540096, PROT_READ|PROT_EXEC, MAP_PRIVATE|MAP_FIXED|MAP_DENYWRITE,
3, 0x25000) = Ox7fb731599000

mmap (@x7fb731711000, 303104, PROT_READ, MAP_PRIVATE|MAP_FIXED|MAP_DENYWRITE, 3,
0x19d000) = Ox7fb731711000

mmap (@x7fb73175c000, 24576, PROT_READ|PROT_WRITE, MAP_PRIVATE|MAP_FIXED|MAP_DENYWRITE,
3, 0x1e7000) = Ox7fb73175c000

mmap(@x7fb731762000, 13528, PROT_READ|PROT_WRITE, MAP_PRIVATE|MAP_FIXED|MAP_ANONYMOUS,
-1, 0) = Ox7fb731762000

close(3) =0

arch_prctl(ARCH_SET_FS, Ox7fb731767540)

1}
()



mprotect(0x7fb73175c000, 12288, PROT_READ) = 0

mprotect (0x5643edb3c008, 4096, PROT_READ)
mprotect (0x7fb7317a8000, 4096, PROT_READ)

munmap (@x7fb731768000, 73833) =0
brk (NULL) = 0x5643edd4doee
brk (0x5643edd6c000) = 0x5643edd6e000

fstat(0, {st_mode=S_IFCHR|0620, st _rdev=makedev(0x88, 0), ...}) = 0
read(9, filel.txt
"filel.txt\n", 1024) = 10

openat(AT_FDCWD, "filel.txt", O_WRONLY|O_CREAT|O_TRUNC, 0666) = 3
read(0, file2.txt

"file2.txt\n", 1024) = 10

openat(AT_FDCWD, "file2.txt", O_WRONLY|O CREAT|O_TRUNC, @666) = 4
pipe([5, 6]) =0

pipe([7, 8]) =0

clone(child_stack=NULL, flags=CLONE_CHILD_CLEARTID|CLONE_CHILD_SETTID|SIGCHLD,
child_tidptr=ex7fb731767810) = 4728

clone(child_stack=NULL, flags=CLONE_CHILD_CLEARTID|CLONE_CHILD_SETTID|SIGCHLD,
child_tidptr=0x7fb731767810) = 4729

close(3) =

close(4) =

close(5) =

close(7) =

read(9, strace: Process 4728 attached

®© ®© O o

<unfinished ...>

[pid 4728] close(4) =
[pid 4728] close(7) =
[pid 4728] close(8) =
[pid 4728] close(6) =
[pid 4728] dup2(5, 0) =
[pid 4728] dup2(3, 1) =1

[pid 4728] close(3strace: Process 4729 attached

) =0

[pid 4728] execve("child", NULL, ©x7ffed25bef48 /* 49 vars */ <unfinished ...
[pid 4729] close(3) =0

[pid 4729] close(5) =
[pid 4729] close(6) =
[pid 4729] close(8) =
[pid 4729] dup2(7, @) =
[pid 4729] dup2(4, 1) =
[pid 4729] close(4) =0

[pid 4729] execve("child", NULL, @x7ffed25bef48 /* 49 vars */ <unfinished ...
[pid 4728] <... execve resumed>) =0

[pid 4728] brk(NULL <unfinished ...>
[pid 4729] <... execve resumed>)
[pid 4729] brk(NULL <unfinished ...>
[pid 4728] <... brk resumed>) 0x55b321123000

[pid 4728] arch_prctl(0x3001 /* ARCH_??? */, @x7ffc0937eb80 <unfinished ...>

®© ®© ®© 0O &

P ® ®© ©O &
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[pid 4729] <... brk resumed>) = 0x55884ee36000

L id 4729] arch _prctl(0x3001 /* ARCH ??? */, Ox7ffde61df910) = -1 EINVAL
(Hepo 9CTMMbM rymeHTB

[pid 4728] <... arch_prctl resumed>) = -1 EINVAL (HegonycTumbli apryMeHT)
[pid 4729] access("/etc/ld.so.preload”, R_OK <unfinished ...>
KaTancggﬁd 4728] access("/etc/ld.so.preload”, R_OK) = -1 ENOENT (Het Takoro chamna wnu

[pid 4729] <... access resumed>) = -1 ENOENT (Het Takoro cpbarina unu kartanora)
[pid 4728] openat(AT_FDCWD, "/etc/ld.so.cache", O_RDONLY|O_CLOEXEC <unfinished ...>
[pid 4729] openat(AT_FDCWD, "/etc/ld.so.cache", O_RDONLY|O_CLOEXEC) = 3
[pid 4728] <... openat resumed>) =3

[pid 4728] fstat(3, <unfinished ...>

[pid 4729] fstat(3, <unfinished ...>

[pid 4728] <... fstat resumed>{st _mode=S_IFREG|0644, st size=73833, ...})
[pid 4729] <... fstat resumed>{st _mode=S_IFREG|0644, st size=73833, ...})
[pid 4729] mmap(NULL, 73833, PROT_READ, MAP_PRIVATE, 3, @ <unfinished ...>
[pid 4728] mmap(NULL, 73833, PROT_READ, MAP_PRIVATE, 3, @ <unfinished ...>

1]
(]

[pid 4729] <... mmap resumed>) = Ox7f9f03baleee
[pid 4728] <... mmap resumed>) = Ox7f8c0Oc66c000
[pid 4728] close(3 <unfinished ...>

[pid 4729] close(3 <unfinished ...>

[pid 4728] <... close resumed>) =0

[pid 4729] <... close resumed>) =0

<cunfifPid.44728] openat(AT_FDCWD, "/1ib/x86_64-linux-gnu/libc.s0.6", O_RDONLY|O_CLOEXEC

[pid 4729] openat(AT_FDCWD, "/lib/x86_64-1linux-gnu/libc.so.6", O_RDONLY|O_CLOEXEC) = 3
[pid 4728] <... openat resumed>) =3

[pid 4729] read(3, <unfinished ...>

[pid 4728] read(3, <unfinished ...>

[pid 4729] <... read

resumed>"\177ELF\2\1\1\3\0\0\0\0\0\0\0\0\3\0>\0\1\0\0\0\360q\2\0\0\0\0\0"..., 832) = 832
[pid 4728] <... read
resumed>"\177ELF\2\1\1\3\0\0\0\0\0\0\0\0\3\0>\0\1\0\0\0\360q\2\0\0\0\0\0"..., 832) = 832
[pid 4729] pread64(3, <unfinished ...>
[pid 4728] pread64(3, <unfinished ...>
[pid 4729] <... pread64
resumed>"\6\0\0\0\4\0\0\0@\0\0\0\0\0\0\0@\0\0\0\0\0\0\0@\0\0\0\0\0\0\0"..., 784, 64) = 784

[pid 4728] <... pread64d
resumed>"\6\0\0\0\4\0\0\0@\0\0\0\0\0\0\0@\0\0\0\0\0\0\0@\0\0\0\0\0\0\0"..., 784, 64) = 784

[pid 4729] pread64(3, <unfinished ...>
[pid 4728] pread64(3, <unfinished ...>

[pid 4729] <... pread64
resumed>"\4\0\0\0\20\0\0\0\5\0\0\0GNU\0\2\0\0\300\4\0\0\0\3\0\0\0\0\0\0\0", 32, 848)

32

[pid 4728] <... pread64
resumed>"\4\0\0\0\20\0\0\0\5\0\0\0GNU\0\2\0\0\300\4\0\0\0\3\0\0\0\0\0\0\0", 32, 848) = 32

[pid 4729] pread64(3, <unfinished ...>



[pid 4728] pread64(3, <unfinished ...>

[pid 4729] <... pread64
resumed>"\4\0\0\0\24\0\0\0\3\0\0\0GNU\0\t\233\222%\274\260\320\31\331\326\10\204\276X>\263".
.., 68, 880) = 68

[pid 4728] <... pread64
resumed>"\4\0\0\0\24\0\0\0\3\0\0\0GNU\0\t\233\222%\274\260\320\31\331\326\10\204\276X>\263".
.., 68, 880) = 68

[pid 4729] fstat(3, {st_mode=S_IFREG|@755, st size=2029224, ...}) =0

[pid 4729] mmap(NULL, 8192, PROT_READ|PROT_WRITE, MAP_PRIVATE|MAP_ANONYMOUS, -1, @) =
Ox7f9f03b9 000

[pid 4729] pread64(3,

"\6\0\0\0\4\0\0\0@\0\0\0\0\0\0\0@\0\0\0\0\0\0\0@\0\0\0\0\0\0\0"..., 784, 64) = 784
[pid 4729] pread64(3,
"\4\0\0\0\20\0\0\0\5\0\0\0GNU\0\2\0\0\300\4\0\0\0\3\0\0\0\0\0\0\0", 32, 848) = 32

[pid 4729] pread64(3,
"\4\0\0\0\24\0\0\0\3\0\0\0GNU\B\t\233\222%\274\260\320\31\331\326\10\204\276X>\263"..., 68,
880) = 68

[pid 4729] mmap(NULL, 2036952, PROT_READ, MAP_PRIVATE|MAP_DENYWRITE, 3, @) =
Ox7f9f039ade0e

[pid 4729] mprotect(@x7f9f@39d2000, 1847296, PROT_NONE) = O

[pid 4729] mmap(@x7f9f039d2000, 1540096, PROT_READ|PROT_EXEC,
MAP_PRIVATE |MAP_FIXED|MAP_DENYWRITE, 3, 0x25000) = 0x7f9f039d2000

[pid 4729] mmap(@x7f9f@3b4a0ee, 303164, PROT_READ,
MAP_PRIVATE |[MAP_FIXED|MAP_DENYWRITE, 3, ©x19d0@@) = ox7f9f@3b4a0e0e

[pid 4729] mmap(@x7f9f@3b95000, 24576, PROT_READ|PROT_WRITE,
MAP_PRIVATE |MAP_FIXED|MAP_DENYWRITE, 3, ©x1e7000 <unfinished ...>

[pid 4728] fstat(3, <unfinished ...>
[pid 4729] <... mmap resumed>) = @x7f9f03b95000
[pid 4728] <... fstat resumed>{st_mode=S_IFREG|@755, st_size=2029224, ...}) = 0

[pid 4728] mmap(NULL, 8192, PROT_READ|PROT_WRITE, MAP_PRIVATE|MAP_ANONYMOUS, -1, @
<unfinished ...>

[pid 4729] mmap(@x7f9f@3b9beee, 13528, PROT_READ|PROT_WRITE,
MAP_PRIVATE |MAP_FIXED|MAP_ANONYMOUS, -1, @ <unfinished ...>

[pid 4728] <... mmap resumed>) = Ox7f8c0c66a000
[pid 4728] pread64(3, <unfinished ...>

[pid 4729] <... mmap resumed>) = Ox7f9f03b9booe
[pid 4729] close(3 <unfinished ...>

[pid 4728] <... pread64

resumed>"\6\0\0\0\4\0\0\0@\0\0\0\0\0\0\0@\0\0\0\0\0\0\0@\0\0\0\0\0\0\0". .., 784, 64) = 784
[pid 4728] pread64(3, <unfinished ...>
[pid 4729] <... close resumed>) =0
[pid 4728] <... pread64
resumed>"\4\0\0\0\20\0\0\0\5\0\0\0GNU\0\2\0\0\300\4\0\0\0\3\0\0\0\0\0\0\0", 32, 848) = 32



[pid 4729] arch_prctl(ARCH_SET_FS, 0x7f9f03bae54@ <unfinished ..

[pid 4728] pread64(3,

"\4\0\0\0\24\0\0\0\3\0\0\0GNU\0\t\233\222%\274\260\320\31\331\326\10\204\276X>\263". ..

880) = 68

[pid 4728] mmap(NULL, 2036952, PROT_READ, MAP_PRIVATE|MAP_DENYWRITE, 3, ©) =

0x7f8c0c478000

[pid
[pid
[pid

[pid

[pid 4728] mmap(0x7f8c0Oc615000, 303104, PROT_READ,

4728] mprotect(0x7f8c0c49deeo, 1847296, PROT_NONE) = @

4729]

<... arch_prctl resumed>)

0

>

4729] mprotect(0x7f9f03b95000, 12288, PROT_READ <unfinished ...

4728] mmap(@x7f8c0c49d000, 1540096, PROT_READ|PROT_EXEC,
MAP_PRIVATE |MAP_FIXED|MAP_DENYWRITE, 3, ©x25000) = 0x7f8c0c49d0eo

MAP_PRIVATE |[MAP_FIXED|MAP_DENYWRITE, 3, 0x19d000) = 0x7f8c0c615000

[pid 4728] mmap(@x7f8cOc660000, 24576, PROT_READ|PROT_WRITE,
MAP_PRIVATE |[MAP_FIXED|MAP_DENYWRITE, 3, ©x1e7000) = 0Ox7f8c0c660000

[pid 4728] mmap(@x7f8cOc666000, 13528, PROT_READ|PROT_WRITE,

MAP_PRIVATE |[MAP_FIXED|MAP_ANONYMOUS, -1, @)

[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid

[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid

4728]
4728]
4729]
4728]
4728]
4729]
4729]
4729]
4728]
4728]
4729]
4728]
4728]
4728]
4728]

4726]
4726]
4726]
4726]
4726]
4726]
4726]
4726]
4726]
4726]
4726]
4726]
4726]

= Ox7f8c0c666000
close(3) =0
arch_prctl(ARCH_SET_FS, 0x7f8c0c66b540 <unfinished ...
<... mprotect resumed>) =0
<... arch_prctl resumed>) =0
mprotect (0x7f8c0c660000, 12288, PROT_READ <unfinished ...
mprotect(0x55884dfa5000, 4096, PROT_READ) = @
mprotect(0x7f9f03bel000, 4096, PROT_READ) = @

munmap (0x7f9f03baleee, 73833) = @
<... mprotect resumed>)
mprotect(0x55b32d937000, 4096, PROT_READ <unfinished ...

read(o,

<... mprotect resumed>)

<unfinished ...

>

0

0

mprotect(0x7f8cOc6ac000, 4096, PROT_READ) = ©

munmap (0x7f8cOc66c000, 73833) = 0
read(0, 123456789123456789123456789

<unfinished ...

>
<... read resumed>"1", 1)
read(o, "2", 1)
read(e, "3", 1)
read(e, "4", 1)
read(e, "5", 1)
read(e, "6", 1)
read(e, "7", 1)
read(e, "8", 1)
read(e, "9", 1)
read(e, "1", 1)
read(e, "2", 1)
read(e, "3", 1)
read(e, "4", 1)

R PR R R R R R R R R R R R

>

>

>

J 68)



-1

[pid 4726] read(o0, "5", 1) =1

[pid 4726] read(@, "6", 1) =1

[pid 4726] read(o, "7", 1) =1

[pid 4726] read(@, "8", 1) =1

[pid 4726] read(@, "9", 1) =1

[pid 4726] read(e, "1", 1) =1

[pid 4726] read(o, "2", 1) =1

[pid 4726] read(o0, "3", 1) =1

[pid 4726] read(o, "4", 1) =1

[pid 4726] read(o0, "5", 1) =1

[pid 4726] read(o0, "6", 1) =1

[pid 4726] read(o0, "7", 1) =1

[pid 4726] read(eo, "8", 1) =1

[pid 4726] read(o0, "9", 1) =1

[pid 4726] read(@, "\n", 1) =1

[pid 4726] write(8, "\33\0\0\0", 4) =4

[pid 4726] write(8, "123456789123456789123456789", 27) = 27
[pid 4726] read(®, <unfinished ...>

[pid 4729] <... read resumed>"\33\0\0\0", 4) = 4

[pid 4729] read(@, "123456789123456789123456789", 27) = 27
[pid 4729] fstat(1l, {st_mode=S_IFREG|0664, st _size=0,
[pid 4729] brk(NULL) = 0x55884ee36000
[pid 4729] brk(@x55884ee57000) = 0x55884ee57000
[pid 4729] write(1, "987654321987654321987654321\n", 28) = 28
[pid 4729] read(@, okay

<unfinished ...

[pid 4726] <... read resumed>"o", 1) =1

[pid 4726] read(o0, "k", 1) =1

[pid 4726] read(o0, "a", 1) =1

[pid 4726] read(o, "y", 1) =1

[pid 4726] read(@, "\n", 1) =1

[pid 4726] write(8, "\4\0\e\o0", 4) =4

[pid 4726] write(8, "okay", 4) = 4

[pid 4726] read(®, <unfinished ...>

[pid 4729] <... read resumed>"\4\0\0\0", 4) = 4

[pid 4729] read(@, "okay", 4) =4

[pid 4729] write(1, "yako\n", 5) =5

[pid 4729] read(@, fedor

<unfinished ...

[pid 4726] <... read resumed>"f", 1) =1

[pid 4726] read(0, "e", 1) =1

[pid 4726] read(o0, "d", 1) =1

[pid 4726] read(o0, "o", 1) =1

[pid 4726] read(o0, "r", 1) =1

[pid 4726] read(@, "\n", 1) =1

[pid 4726] write(6, "\5\0\0\0", 4) =4

[pid 4726] write(6, "fedor", 5) =5

[pid 4726] read(®, <unfinished ...>

[pid 4728] <... read resumed>"\5\0\0\0", 4) = 4

0



[pid
[pid
[pid
[pid
[pid
[pid

4728] read(@, "fedor", 5)

5

4728] fstat(1, {st_mode=S_IFREG|0664, st_size=0,

4728] brk(NULL)

4728] brk(0x55b32f144000)
4728] write(1, "rodef\n", 6)
4728] read(9, rodeo

<unfinished ...>

[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid

4726] <... read resumed>"r", 1)
4726] read(@, "o", 1)

4726] read(o, "d", 1)

4726] read(@, "e", 1)

4726] read(@, "o", 1)

4726] read(@, "\n", 1)

4726] write(6, "\5\0\0\0", 4)
4726] write(6, "rodeo", 5)
4726] read(@, <unfinished ...>
4728] <... read resumed>"\5\0\0\0"
4728] read(@, "rodeo", 5)

4728] write(1, "oedor\n", 6)
4728] read(@, hihihi

<unfinished ...>

[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
[pid
<oun

4726] <... read resumed>"h", 1)
4726] read(o, "i", 1)

4726] read(@, "h", 1)

4726] read(o@, "i", 1)

4726] read(@, "h", 1)

4726] read(o, "i", 1)

4726] read(@, "\n", 1)

4726] write(8, "\6\0\0\0", 4)
4726] write(8, "hihihi", 6)
4726] read(@, <unfinished ...>
4729] <... read resumed>"\6\0\0\0"
47291 read(@, "hihihi", 6)
4729] write(1, "ihihih\n", 7)
4729] read(@, <unfinished ...>
4726] <... read resumed>"", 1)
4726] close(6)

4726] close(8)

4726] exit_group(9)

4726] +++ exited with @ +++
4728] <... read resumed>"", 4)
4728] exit_group(9)

4728] +++ exited with 0 +++

read resumed>"", 4)

exit_group(9)

+++ exited with 0 +++

0x55b321123000
0x55b321144000
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BrniBoa

BeiBoxa 3-4 npeniioxenusi. Takske onummTe NpodaemMbl, ¢ KOTOPbIMH CTOJKHYJINCH NIPH
BBINIOJIHEHHUH J1A00PATOPHOH padoThI (ec/i OHU OBLIIN), OMKETAHUS H T.1.



