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, vlad. vlad
,

« » -
UNIX. ( , -

.)
-

, -
. -

,
, . - ,

, -
,

. -
- «/»

UNIX «\» MS-DOS. , . 7 -
a.txt, -

: /home/vlad/a.txt /home/andrei/a.txt.

/

devbin home

andrei

prog

vlad

a.txt syma.txt a.txt

. 7 — UNIX
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,
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,
« » . -

.
, /home, -

- /home/vlad/a.txt
vlad/a.txt. -

«/». -
, - .

-
«.»,

( ) — «..». ,
/home/vlad, -

/home/andrei/a.txt -
../andrei/a.txt.

. -
( Windows — ) — ,

— -
. , . 7 syma.txt -

a.txt.
syma.txt /home/vlad/a.txt. -
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-
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, MS-DOS, -
-

, MS-DOS, BIOS,
, -

« » . UNIX
/dev,

. , « » -
( - ),

. :
/dev/fd0 — ;
/dev/lp0 — 0;
/dev/tty00 — COM1;
/dev/rz0a — (a) (0) ;
/dev/kmem — .

/bin
UNIX. -

-
,

:
1) ( -

) ;
2) ;
3)

.
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1.3.
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-
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; 2)
; 3) ,

; 4) ; 5) -
; 6) ; 7)

; 8)
. , -

, -
.

1.3.2.

,
, —

,
.

1. ( MS-DOS
,

):
pwd

UNIX,
. , -

UNIX ( shell)
«$».

$ pwd <Enter>
/home/vlad
$

<Enter> — , -
.

, , , -
«$», -

.
2. ( MS-DOS — cd):
cd [ ]
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, -

( , vlad . 7).
, -

. -
« /»,

-
. «..»,

« » -
.

. , cd,
- ,

,
, (

). -
-

.
:

) $ pwd ) $ pwd
/home/vlad/11 /home/vlad
$ cd cd 11
$ pwd $ pwd
/home/vlad /home/vlad/11
$ $

) $ pwd ) $ pwd
/home/vlad/11 /home/vlad/11
$ cd .. cd ../..
$ pwd $ pwd
/home/vlad /home
$ $

( ) cd . -
-

(
vlad). ( ) « » -

. ( ) « »
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, ( ) —
.

, -
. , -

«..».
, -

-
.

3. ( MS-DOS — dir):
ls [ ]

,
, — -

. ,
, -

.
23 . -

:
1) –R — -

;
2) –F — «*», -

— «/», — «@»;
3) –l — ;
4) –a — -

( ,
«.», ).

-
( -

).

:
) $ ls ) $ ls file

a.txt b1 file prog file
$ $

( ) -
,

.
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4. ( ) ( MS-DOS —
mkdir):

mkdir

: , , .
:

–m — .
. 3.2.

:
) $ ls ) $ pwd

1 22 prog /home/vlad/111
$ mkdir 333 $ ls ..
$ ls 111 a f1
1 22 333 prog $ mkdir ../222 ../333
$ $ ls ..

111 222 333 a f1
$

5. :
1) ( MS-DOS — rmdir):
rmdir

mkdir,
. -

, -
;

2) ( MS-DOS – deltree):
rm –r

.
:

–f — ( ) -
;

–i —
( ).



2 91.

:
) $ ls ) $ pwd

1 22 prog /home/vlad/111
$ rm –r 1 prog $ ls ..
$ ls 111 a f1
22 $ rm –r ../f1 ../a
$ $ ls ..

111
$

, ,
. ,

( )
«../111».

6.
( MS-DOS — xcopy):

cp –r _1 _2

- , —
- .

. -
- ,

. ( -
) -

( ), ,
( ). , -

- ( )
, ,

( ) .

1.3.3.

1. ( MS-DOS — type):
cat [ ]

-
, .
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-
. ,

, ( -
, — ).

,
«–».

:
<Ctrl>&<D> (« »).

:
) $ cat fa ) $ cat fa – fb

aaaaaaa aaaaaaa
$ cat fb xxxxxxx
bbbbbbb xxxxxxx
$ cat fc yyyyyyy
ccccccc yyyyyyy
$ cat fa fb fc <Ctrl>&<D>
aaaaaaa bbbbbbb
bbbbbbb $
ccccccc
$

( ) fa, fb,
fc , . ( )

fa fb,
( ). ,

. :
«xxxxxxx» «yyyyyyy». , -

«x» «y»,
– « » .
<Enter>, -

.
cat, , -

.
,

: <Ctrl>&<D>. ,

, ,
<Enter>. « »
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( , -
— ). -
( fb) .

2. ( MS-DOS — echo):
echo

cd, -
, .

:
) $ echo “Good morning!“ ) $ echo Good morning

Good morning! Good morning!
$ $

( ) -
,

echo. -
( ) ,

. echo
.

3. , , -
( -

):
tee

:
–a — ( -

),
( ).

:
) $ cat f1 ) $ cat fa

aaaaaaa xxxxxx
$ cat f2 $ tee –a fa
bbbbbbb yyyyyyy
$ tee f1 f2 yyyyyyy
ccccccc <Ctrl>&<D>
ccccccc $ cat fa
<Ctrl>&<D> xxxxxx
$ cat f1 f2 yyyyyyy
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ccccccc $
ccccccc
$

( )
«ccccccc» f1

f2. ,
« » -

, -
tee.

( ) tee –a
,

fa.
4. -

. , -
. -

: ed, , sed, vi ( MS-DOS — edit).
sed:

sed [ ]

, , -
. -

, -
:

1) –e;
2) , -

–f.
, -

.
.

, -
.

sed -
. 7.3. . 8.2

— ed.
5. ( MS-DOS — sort):
sort
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,
.

. -
.

:
–u — -

;
–o — , -

.
6. ( MS-DOS — find):
find [ ]

,
. . -

-
. -

:
1) –type — .

: b ( — -
), c ( — ), d ( —

), f ( ), l ( — ),
p ( — );

2) –name — .
find -

, -
:

–a — ;
–o — ;
\! — .

:
) $ find ./ –name fa ) $ find / –name find

./2/fa /usr/share/irc/help/note/find

./fa $
$ find ./ –name f9
$
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( ) -
fa, f9.

fa f9. ( )
find,

.
.

, find -
. — ,

:
* — , -
, « » «/»;
? — , « »

«/»;
[…] — ,

.
, «–», -

, -
, .

:
) $ find / –name “sed*“ ) $ find /home –name ‘f[1-3]’

/etc/setup/sed.lst.gz /home/111/1/2/f1
/bin/sed.exe /home/111/1/3/f1
/usr/info/sed.info /home/111/1/f2
/usr/man/man1/sed.1 /home/111/1/f3
$ $

( ) -
, « » sed. -

( ) home -
, :

«f» 1 3.
,

(
). , shell -

,
find. « » , -

shell , , ,
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shell ,

( — find).
:

) $ find ./ –type d ) $ find ./ –type d –a –name ‘k*’
./ ./k4
./ak3 ./k4/k77
./ak3/d6 ./k8
./k4 $
./k4/k77
./k8
./ab
$

( ) -
, .

, , ls,
.

( ) , -
k.

7. ( MS-DOS ):
fgrep [ ]

-
, — -

. .
, , -

. ,
, : -

« » -
, fgrep.

:
–x — ,

;
–c — , -
;

–i —
;
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–l — , -
;

–n —
.

,
. -

, fgrep
, ,

.
:

) $ cat f3 ) $ fgrep –i d f3 f4
DDD f3: DDD
ddd f3: ddd
HHH D f3: HHH D
$ cat f4 f4: tttt dd
tttt dd f4: DDD
DDD $
$ fgrep d f3 f4
f3: ddd
f4: tttt dd
$

) $ fgrep –i ‘h d’ f3 f4 ) $ fgrep –ic d f3 f4
f3: HHH D f3: 3
$ f4: 2

$

-
f3 f4, -

( ). ,
«d». ( ) , -

«d», «D». ( ) -
, «h d».

,
( ). -

shell ,
fgrep -

. ( ) : –i –c.
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8. ( MS-DOS
):

wc [ ]
-

. , -
, .

:
–l — ;
–w — ;
– — .

(–lwc).
, -

.
:

) $ cat f1 ) $ wc –c
xx xx This is a test to see if I am
yy yy entering text in the file “letter“
$ cat f2 Once I have completed it I shall
zzzzz that I have created 4 new lines of
$ wc f1 f2 <Ctrl>&<D>
2 4 14 f1 145
1 1 7 f2 $
3 5 21 total
$

( ) f1 f2. -
, -

: ( ),
( ) ( ). -

,
<Enter>

, : « » « -
». ( ) ,

. , -
, .
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1.3.4.

, -
, -

, .
1. ( MS-DOS — copy):
cp _ _ ( )

cp, –r. -
-

, — - ,
. -

, , -
. -

, .
,

( ), ( -
). ,

, -
.

-
( )

. -
-

,
.

:
) $ cat fa ) $ ls 2

aaaaaaa 3 fx fy
$ cat fb $ cp fa 2
bbbbbbb $ ls 2
$ cp fa fb 3 fa fx fy
$ cat fb $
aaaaaaa
$

( ) fa ,
. , -
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, . ( ) fa -
2 .

2. ( MS-DOS —
rename, move):

mv _ ( ) _ (
)

,
.

, « »
.
,

, , . -
, — ,

.
,

,
.

:
) $ ls ) $ ls

fa fb 2 5 fa
$ mv fb fx $ ls 2
$ ls 3 fx fy
fa fx $ mv fa 2
$ $ ls 2

3 fa fx fy
$

( ) fb fx. ( )
fa 2 .

3. ( MS-DOS — del):
rm

rm, –r. -
. -

:
–f — ;
–i —

.
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, ,
. -

, -
0.

:
) $ ls ) $ ls

fa fb fx fy fa fb fx fy
$ rm fb fx $ rm –i fb fx
$ ls rm: remove ‘fb’? y
fa fy rm: remove ‘fx’? n
$ $ ls

fa fx fy

( ) fb fx -
. ( )

. fb -
, fx — .

4. ( MS-DOS
):

ln _ _ ( )
.

–s .
-

.
, , -

-
. –s

- -
.

1.3.5.
1. ( MS-DOS — date,

time):
date [mmddhhnn[yy]]

,
. , , ,

( , , ), .
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, -
. date

:
mm — ;
dd — ;
hh — ( 24- );
nn — ;
yy — ( -

).
,

( ).
2.

( MS-DOS — ver):
uname

:
–a — (

);
–m — ;
–n — ;
–p — ;
–r — ;
–s — ;
–v — .
3.

( MS-DOS — help):
man

— -
, -

.
( ),

, -
. -

, -
( , ). ,

man :
$ man man
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1.3.6.

,
commander. -

MS-DOS Norton Comman-
der. UNIX Midnight
Commander. ( Midnight Commander,

UNIX — m .)
,

-
. , - , -

.
-

,
. - , commander -

, -
-

,
( — , ,

, , ),
,

.
, -

, -
- . -

,
,

. , -
-

. ,
-

. -
.
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1.4.
— , -

. -
, -

.
. -

,
- -

( ) .
-

, -
.

, -
.

, -
. ( -

)
.

, , -
, , -

.
. -

,
( ), ,

. ( ,
,

.)
, ,

. -
-

,
. ,

-
, . . -

, .
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-
UNIX-

.
. 8.

: , ,
, .

,
-

.
— , -

.
, -

«.c».
— -

. — -
, -

.
, , -

. — -
, -

. .
— , -

,
,

. —
«.h»,

#include. -
-

/usr/include /usr/include/sys, -
. —

. -
-

, ,
. -

,
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-
.

. 8 —
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-
, . -

— ,
. —

-
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.

,
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.
— , -

. -
. -

( . . 8) -
.

— , -
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.
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-
; 2)

.
,

Windows UNIX, -
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,
.
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, . -
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-
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.
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, « »
. -

: -
-

.
, ,

— .
-

- .

, -
«.o». -

,
.

, -
.

, -
- - .

. —
,

— . -
( ) -

, — -
( ). : 1)

; 2) ; 3) (
, -

).
( -

) .
, -

: 1) ( , -
) ; 2)

( ) -
.

. -
-

, . : 1) ,
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, -
; 2) -

, ,
.

, . :
1) , ,

; 2) , -
, .

-

-
( -

), ,
.

, -
- .

,

, . -
, -

.
( ) (« »)

. , -
, -

«.a».
-

.
« »,

. ,
- -

.
, -

. -
a.out.

,
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. -
- , -

- , -
: 1) ,

; 2) , -
-

.
, -

, -
++ UNIX- .

: cc, cpp, gcc, c++, g++.

( . . 1.3). -
, -

. cc:
1) –o —

, a.out;
2) –c — ,

;
3) –l — -

.
-

( )
( . 9). « »

,
.
-

, « -
» , , -

( _ ). ,
, -

. ,
,

.
, ( )

— .
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,
.

,
. -

, -
,

.
.

_ _

_

. 9 —
:

_ _ —
;

_ —

1.5.

1.5.1.

-
( ) -

. -
.

.
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:
, -

.
Windows. :

, -
, , ( ).

« », -
, . -

( — com, exe bat)

( bat- ). ,
,

. -
, -

.
— . -

-
, .

, <Enter>,
,

. -
MS-DOS UNIX.

,
,

( ). ,

,
. -

,
( ) -

. , -
. MS-DOS command.com,

UNIX- -
. : Bourne shell —
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/bin/sh, C shell — /bin/csh, Korn shell — /bin/ksh, Bourne-
Again shell — /bin/bash.
shell.

shell — Bourne shell.
-

shell ( . 3.1)
.

«$». -
:

1) ;
2) ;
3) shell;
4) ;
5) .

-
, -

shell.

1.5.2.

shell : )
; ) shell; ) -

.
. 1.5.4

shell.
, -

, :
shell -

( , -
), shell

shell.
-

. :
, shell -
. — :
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0 — ; > 0 — -
.

-
,

. -
shell -

,
( ) -

. :
$ cat abc.txt

abc.txt.
— , -

, shell, -
,

. .
.

shell -
, ,

, -
shell

. shell,
, -
find:

1) * — ,
, , -

«.»;
2) ? — ;
3) [...] — ,

. , «–», -
, -

, .
shell « -

», shell , -
, . ,
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( , ls
-

):
$ ls
client client.c server.c
$ cc *.c

cc,
shell, cc client.c server.c.

:
)

, «.txt»:
$ ls /home/vlad/*.txt
) -

, «abcd»:
$ ls /home/vlad/*abcd*
)

, -
«file», :

$ ls file?
)

, -
«file», a, b c:

$ ls file[abc]
, find -

, ;
)

, -
«file», a

z:
$ ls file[a-z].

- . -
,

-
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. , -
, —

. -
, . -

- :
1) > —

, , .
,

. , -
;

2) >> —
. ,

;
3) < — -

, ;
4) << — -

,
(<Ctrl>&<D>).

,
« »

- . , -
-

( ), -
: — 0;

— 1; — 2.
-

, , ,
0, 1, 2 ,

, .
. - -

cat:
) $ cat > abc.txt

cat
, , -

, abc.txt,
.
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.
(<Ctrl>&<D>);

) $ cat >> abc.txt
, -

abc.txt;
) $ cat < abc.txt

abc.txt.
$ cat

abc.txt. , -
cat ,

abc.txt;
) $ cat <<! > abc.txt

> xxxxxxxx
> yyyyyyyy
> !
$

abc.txt ,
«!». ,

.

- . -
, - -

. ,
-

;
) $ cat <xy.txt > abc.txt

xy.txt
abc.txt.

cp.

, -

. -
,

/dev/null. ,
.
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-
-

, «>» «>>»
«2» — ,

.

. -
, -

:
) cat ./*
) cat ./* 2>/dev/null

cat, , -
« » -

. -
.

.
( ) ,

,
.
-

,
,

« ». ,
.

, ,
. ,

( -
). ( ,

, -
, -

.)
-

«&». , -

dir1
dir2:

$ cp –r dir1 dir2 &
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wait, shell, -
,

.
wait , -

( -
. 2.2).

. shell
125:

$ wait 125
, wait

, -
( , shell,

).
wait ,

,
shell.

1.5.3.

-
, -

. -
, , .

. , -
, «|». -
, , -

,
.

, , -
- , -

, —
. -

shell ( ).
, , -

-
. ,
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, .
, -

. , ,

, , ,
, .

, -
, tee,
, .

, -
« » ( . 10).

. 10 — tee

:
)

file1 -
, file2 -

:
$ ls | tee file1 | wc | tee file2

25 25 115
$
)

file1 , -
/home

«f». file2 -
, -

, -
«f1». :

$ find /home –name ‘f*’ | tee file1 | fgrep f1 | tee file2
/home/111/1/2/f1
/home/111/1/3/f1
/home/111/1/f1
$



6 0 . ., . .

( -
- ),

«&»
.

, .
-

, . -
, -

. ,
shell, .

. , -
«;», «&», «&&», «||». -

. :
; — , , -

. ( ) -
«;» -

( ) .
-

;
& — , , -

. « » , -
, ,

.

;
&& — , , -

.
, -

— ;
|| — , -

( ).

. shell
: -
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,
f1:

) $ pwd; ls | tee f1 ) $ pwd
/home/vlad /home/vlad
1 $ ls | tee f1
22 1
f1 22
$ f1

$

: , -
( ), -

,
;

shell
: -

(
f1)

f2 :
) $ find /home –name ‘file’ | cat > f1 & ls | tee f2

) $ find /home –name ‘file’ | cat >f1 &
$ ls | tee f2

( )
, «abcd».

,
( -

f2), ( f1):
) $ fgrep abcd f3 f4 >f1 && cat f2 f1

, -
( f5) -

:
) $ fgrep abcd f3 f4 >f1 || cat f5

. -
, -

.
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, -
. : pwd, wc, ls, find. -

: 1) «`»;
2) , -

«$».
, — -

.
Shell (

) . , -
, shell ,
, -

, . -
, shell « -

» « »,
, .

.

:
) -

, -
d -

, :
$ rm –r `find ~/ –name ‘d*’`

, find
( ) , -

(
). , shell -

, find.
« » , shell ,

, , -
, -

( -
find).

-
$ rm –r /d*. -



6 31.

-
, , -

;
)

, «a b». -
/home

, -
, «f»:

$ fgrep “a b“ `find /home –name ‘f?’`
/home/111/1/2/f1: aa bb
/home/111/2/3/f4: aaaa bbbb
$

, -
: ,

( ) . -
-

. .
, « -

» ;
) $ echo ‘`cat ’̀ ) $ echo ‘`cat`’

`cat` a b c
$ <Ctrl>&<D>

a b c
$

( ) « » -
, -
, . ( ) -

. cat.
, -

. shell
echo, -

;
) 4- :

$ echo 111$(echo 222$(echo 333$(echo 444)))

111222333444
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1.5.4.

,
.

, , -
shell.

,
shell , -

— .
: -

, , «–». -
. , -

. shell « ».
-

, — .
-

.
1. .

, .

.

:
) $ var1=/home/vlad/a.txt
) $ var2=“ y = x + z “

2. .

«$».

$ var1=/home/vlad/a.txt
$ var2=$var1
$ echo $var2
/home/vlad/a.txt

, -
( —

echo) -
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. -
«$».

, , -
shell -

.
3. shell.

,
( . . 1.5.3). , -

-
,

«`» -
, «$».

Shell -
, -

.

$ var=`pwd`

shell
pwd, ,

var.
4. read. -

-
( ) -

.
read. -

( <Enter>) -
, -

.
, -

. , ,
, -

.
(<Ctrl>&<D>),

.
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$ read x y
aaa bbb ccc
$ echo ‘x=’$x
x=aaa
$ echo ‘y=’$y
y=bbb ccc

read , -

.
.

. x,
y, z file:

$ read x y z <file

,
,

-
read. -

shell
.

«$», -
« ».

, -
echo.

, -
, -

«{» «}».

$ var=abc
$ echo $varxy
$ echo ${var}xy
abcxy

echo
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varxy. shell -
. echo -

var
( abc), « » xy.

set ( ),
,

shell, .
, -

, — -
, shell « » , -
. ( . 2 ,

« ».)
:

1) HOME —
;

2) PATH — -
, shell

, -
. - ,

, «:».
, shell -

, -
PATH (

«./»). , ,
shell -

, , .
-

, -
;

3) PS1 — shell ( -
$);
4) PS2 — shell -
( >). , -

.
, -

, -
.
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.
PATH :

$ PATH=${PATH}”:./ “
,

shell, -
-

. , « » -
shell, .

, « ».

export.

,
shell . — -

( ) , -
. -

.
-

shell . ,
.

- shell
,

( shell) expr.

:
) $ expr 5 + 3

8
) $ expr 5 “*“ 3

15
) $ x=10

$ expr $x + 1
11

) $ x=20
$ x=`expr $x + 2 `
$ echo $x
22
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) $ x=100; y=15
$ expr $y / $x
0
$ expr $x / $y
6

( )
, shell -

,
« ». ( ) ,

-
.

,
.

— ,
— 0 ( ) 1 ( ).

, -
( )

, -
( ).

,
0, — 1.

:
–s file file 0;
–r file file ;
–w file file ;
–x file file ;
–f file file ;
–d file file ;
–z string string ;
–n string string ;
string1 = string2 ;
string1 != string2 ;
i1 –eq i2 i1 i2;
i1 –ne i2 i1 i2;
i1 –lt i2 i1 i2;
i1 –l i2 i1 i2;



7 0 . ., . .

i1 –gt i2 i1 i2;
i1 –g i2 i1 i2.

-
:

! — ;
–a — ;
–o — .

«!»,
— «–o». -

. -
, .

shell , -
.

,
test.

: 0 —
; 1 — . test

: 1) ;
2) .

:
$ var1=10; var2=20; var3=30

) $ test $var1 –gt $var2 && echo “var1 > var2 “
) $ [ $var1 –gt $var2 ] || echo “var1 <= var2 “

var1 <= var2
) $ test $var1 = $var2 && echo “var1 = var2 “
) $ [ $var1 = $var2 –o $var2 != $var3 ] && echo “====“
====

) $ test \( $var1 –eq $var2 \) && echo “var1 = var2 “
) $ [ ! \( $var1 –eq 0 \) ] && echo “var1 0 “

var1 0
) $ test \( $ var1 != $var2 \) –a \( $var1 –eq $var2 \) || echo “???? “
????

) $ [ abc ] && echo true
true
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( ) ( ) -
. -

. -
( ) test ,

.
( ) ( ) -

, .
, ( ),

, -
.
( ), ( ) ( ) -

. -

: 1)
«\»; 2) «\»

. -
, -

shell .
-

, , -
test, « ».

« » «\». -
, ( ) ( -

) -
.

,
.

( ) , test -
0 ( ),

.
test, -

,
, -

. -
shell.
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1.5.5.

,
shell .

,
.

.
1. if

shell. , -
:

if -
then

fi
-

- .
, .

test, -
.

( ,
-

« » ), -
,

then. -
-

- .
if

:
if -
then

1
else

2
fi
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1. , dir -
.

, ,
-

«a»:
$ ls $dir >fil1
$ if [ –s fil1 ]
> then
> mv $dir a$dir
> else
> rmdir $dir
> fi

-
fil1.

, , — -
.

2. , -
txt .

shell:
) $ if ls *.txt >file1 2>/dev/null ) $ ls *.txt >file1 2>/dev/null

> then cat file1 $ if test –s file1
> else echo “Good morning !“ > then cat file1
>fi >else echo “Good morning !“

> fi

( ) - -
ls,

. ls -
. ( ) -

ls . -
test, - .

, ( ) .
ls -

, .
:
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if - 1
then

1
elif - 2

2
elif
. . . . . . . . .
else

N
fi

- -
1, - 2.

2. -
, -

.
-

, else.
,

if shell -, -
. -

case.
2. case -

.
:

case in
1) 1;;
2) 2;;

. . . .
*) N;;

esac
— -

.
. case -

. — ,
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( ?, *, [ ] ). -
, ,

case.
. . -

, -
, , -

«*». ,

«)», -
«;;».

1.
file — -

x1. ( -
) file f1,

f2, f3:
$ read x1<file
$ case $x1 in
> 1*) cat file>>f1 ;;
> 2*) cat file>>f2 ;;
> *) cat file>>f3 ;;
> esac

2.
— name.

:
$ name=/usr/vlad/abc.txt

case $name in
*.txt) ed $name ;;
*.sh) bash $name ;;
*) wc $name ;;

esac
case

, -
, wc -

. ( /usr/vlad/
abc.txt ed.)
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, -
name « »,

,
read:

$ read name
case $name in

*.txt) ed $name ;;
*.sh) bash $name ;;
*) wc $name ;;

esac
read

, -
,
name,

.
read case, -

-
( shell, ). , -

,
.

.
3. for. :
for in
do

done

, .
, -

. , -
for, -

.
1

$ cat > file1
This is a test to see if I am
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entering text in the file “letter“.
Once I have completed it I shall find
that I have created 4 new lines of data
<Ctrl>&<D>

$ for str1 in 4 text test
do

echo ${str1}:
fgrep $str1 file1

done
cat -

file1. for,
(4, text, test). -

echo fgrep. -
str1 . -

:
4:
that I have created 4 new lines of data
text:
entering text in the file “letter“.
test:
This is a test to see if I am

2. txt,
, k2:

$ for var in f̀ind ~/ –name ‘*.txt’`
> do
> cp $var ~/k2
> done

3. file
.

, «a», file1,
«b» — file2, file3:

$ for x in `cat file`
> do
> case $x in
> a*) echo $x >>file1;;
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> b*) echo $x >>file2;;
> *) echo $x >>file3;;
> esac
> done

-
: case

for. , -
, file1, file2 file3, -

« »
.

,
:

$ echo `cat file1` >file1a
file1 , file1a —

, .
4. while. :
while -
do

done
if

shell. , 0,
,

do done. ,
.

1. (1, 2 -
) ( ), -

, file1, file2 file3:
$ while read var1 var2
> do
> case $var1 in
> 1) echo $var2 >>file1 ;;
> 2) echo $var2 >>file2 ;;
> *) echo $var2 >>file3 ;;
> esac
> done



7 91.

case
while.

read, , -

var1, — var2.
,

read 0. -
var1 (1, 2

) ( -
) .

,

<Ctrl>&<D>, -
« ». read -

.

2.
, file.

read ,
-

. , -
cat :

$ cat file|
> while read var1 var2
> do
> case $var1 in
> 1) echo $var2 >>file1 ;;
> 2) echo $var2 >>file2 ;;
> *) echo $var2 >>file3 ;;
> esac
> done

3.
file , -

file1 ,
4. -

.
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,
( , -

). -
:

$ x5=1
$ while [ –n “$x5“ ]
> do
> read x1 x2 x3 x4 x5 <file
> echo $x1 $x2 $x3 $x4 >>file1
> echo $x5 >file
> done

-
test, , -

x5. ,
.

, while -
x5 ,

1.
read,

file x1,
— x2, — x3, —

x4, x5. -
x1–x4 -

file1, -
x5

file.
, test -

. ,
x5 -

test . , -

( ) , -
« » «$»,

—
.

5. until. -
:
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until -
do

done
, do done,

, - -
0.

. ,
. ,

while until , -
.

1.
, 1

while , -
<Ctrl>&<D>, -

, «!!»:
$ until [ `echo $var1` = ‘!!’ ]
> do
> read var1 var2
> case $var1 in
> 1) echo $var2 >>file1 ;;
> 2) echo $var2 >>file2 ;;
> *) echo $var2 >>file3 ;;
> esac
> done

, -
test.

2.
, -

:
$ until date | fgrep 13:30:
> do
> sleep 60
> done && echo &

, -
until echo,
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«&&». ,

. -
«&» -
.

until
date fgrep.

,
fgrep , -

, ( ). -
,

, , sleep. -

(60), -
. ,

, ,
«

» -
, .

3.
, 3

while —
. , -

«
» (–n ), « -

» (–z ):
$ x5=1
$ until [ –z “$x5“ ]
> do
> read x1 x2 x3 x4 x5 <file
> echo $x1 $x2 $x3 $x4 >>file1
> echo $x5 >file
> done
6. break

continue. break:
break
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, -
. ,

, -
break.

.
continue:

continue
-

, .
, , -

continue -
. -

1.
shell,

, -
. , -

,
-
.
-

,
. -

.

1.5.6.

— ,
.

,
, -

.
MS-DOS

— bat. UNIX -
, -

. ,
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«.»,
ls

–a.
-

,

, edit MS-DOS sed UNIX. -
cat.

1. script1, -
: 1) /home/vlad/k1; 2)

; 3) -
, -

:
$ cat >script1
# : 1) /home/vlad/k1;
# 2) ;
# 3)
cd /home/vlad/k1
ls | tee f1; wc<f1
<Ctrl>&<D>

2. file,
. 1.5.5, -

, txt, -
k2:

$ cat >file
# txt
# k2
for var in f̀ind $HOME –name ‘*.txt’`
do

cp $var ${HOME}/k2
done
<Ctrl>&<D>

,
« », -

HOME. -
. ,
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script1 ,
-

:
) $ script1
) $ ./script1
) $ sh script1
) $ . script1
) $ . ./script1

script1 -
shell. ( ) shell ,

— .
shell -

, -
- :
.

( ( ) ( ))
- . (

. 3.)
( ) ( ) -

- .
, shell

-
PATH -

PATH=${PATH}:./. ( ) -
PATH .

( ) ( ) -
«.» shell. ,

shell ,
shell. -

, .
shell ,

.
- ,

.
, -

shell, ,



8 6 . ., . .

shell, -
. , script1

( ), ( ) ( ),
.

, /home/vlad/
k1 shell -

.
,

( ) ( ).
,

script1 shell
, PATH.

, -
-

.
. -

PATH,
( ). ( ), ( ), ( ), ( ) -

PATH ,
-

script1. -
,

PATH, .

, -
.

, — -
.

,
— ,

. UNIX -
«#». : )

—
; ) — -

. -
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, , , -
— .

shell, ,
. -

, :
«!»,

, shell,
shell -

. ( , UNIX-
shell.)

) # !/bin/sh Bourne shell
) # !/bin/csh C shell
) # !/bin/ksh Korn shell

,
shell ( -

) , , ,
, . -

-
, .

-
, -

.
,

file , -
: 1) ; 2) ,

. -
, ,

:
$ file .txt k2

shell
, -

,
, -

,
. 0
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. , -
: 0 —

file; 1 — .txt; 2 — k2.
,

, «$».

, -
.

set, -

, , -
«$».

-
:

$ cat >file
# ,
# ,
#
# 1 —
# 2 —
for var in f̀ind $HOME –name \*$1`
do

cp $var ${HOME}/$2
done
<Ctrl>&<D>

- , , -
.

, -
, .

- , , « » «*»
«\», . ,

«\» -
-

«$», -
shell,

.
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. sk,
. -

. -
« », .

$ cat >sk
#
# 1 —
echo “ :

1)
2)
3) “

read x #
case $x in

1) cat <$1 ;;
2) wc –w <$1 ;;
3) sort <$1 ;;
*) echo “ “ ;;

esac
<Ctrl>&<D>

set, , -

.

. k1,
, -

set.
$ cat >k1
# a b
# 1 2 —
echo $1; echo $2
set a b
echo $1; echo $2
<Ctrl>&<D>

, k1 7 8:
$ ./k1 7 8
7
8
a
b



9 0 . ., . .

, shell
, shell

:
? — ;
$ — , shell;
! — , -

;
# — , shell.

( 0) ;
* — , shell.

,
.

, -
. , ,

$.

. ,
.

,
— .

$ cat >k2
#
#
# 1 —
# 2, 3,… —
x=1
for i in $*
do

if [ $x –gt 1 ]
then

cat <$i >>$1
fi
x=`expr $x + 1`

done
<Ctrl>&<D>
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,
.

,
- . ,

for i in $*
for i . -

for:
, in, -

(i) -
, .

-
. ,

. -
MS-DOS — autoexec.bat.

UNIX -
/etc/profile ( -

). ,
.profile, -

.
, , -

, ,
« » shell.

echo, —
, .

, -
.

-
.



9 2 . ., . .

2.

2.1.
, ,

-
,

,
( ) .

,

.
-

.
-

.
,
( ). -

-
. ,

( -
) . ,

-
,

( ).
, -

-
.

, MS-DOS, -
-

.
,

. -
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, -

, . ,
, ,

. -
- ( ) -

, -
-

.
, -

.
, , ,

. ,
-

, , -
( ) —

.
( ), .

,
, -

.
UNIX . 4 5.

2.2.

. -
: —

. -
-

, -

. ,

.



9 4 . ., . .

: -
.

, -
( ) .

, -
« - ». (

) ,

. , -
init. « »

init ,
, -

, shell.
(shell) -

init, ,

, -
. , -

-
.

,
« »

« » .
-

. , , -
( . . 1.5.3). -

, ,
.

, :
$ find ~/ –name ‘f*’ | tee file1 | fgrep f1 >file2 & script7
script7 — :

$ cat script7
cat file3
echo ++++
cat file4
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shell -
, . 11. -

, echo -
,

, shell. ,
, -

cat, -
( ), -

.

init

tee shellfgrep

shell

find

catcat

. 11 —

, ( -
)

. -
, -

.
,

, , -
.

shell,
, -

ps. -
.
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$ ps
PID TTY TIME CMD
145 ttyp4 0:01 /user/bin/sh
313 ttyp4 0:03 /user/bin/ed
431 ttyp4 0:01 /user/bin/ps

$
:

1) PID — ;
2) TTY — (co —

; ? — -
).

. 2.4.2;
3) TIME — ;
4) CMD — shell, -

.
:

–e — -
;
–a — , -

;
–f — -
: , - , -

;
–l — .

-
. 4.4.

, -
,

ps fgrep. ,
, -

325, :
$ ps | fgrep “325“

shell
cat. -

-
.
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, -
. -

, -
.
- -

, -
.
-

, — .
( ) -

, ( ). -

-
, .

,
.

,
( ). -

« » ( -
)

( . . 1.4).
,

. ,
-

( ), -
.

« » .

.

— DLL (dynamic link library).

-
. ,

UNIX, DLL,
, .
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,

DLL, -
, -

. ,
.

, DLL, -
,

.
, -

-
. -

.
-

, .
-
-

.

2.3.
, -

, -
« », -

, « »
. ,

, .
-

,
.

:
, -

« ».
. 4.1,

, -
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.

. 12 . -
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, . -
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,
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.
-

, -
. -

, -
- . , -

.
-

.
, .

- -
, .

-
, -

. ( -
), , ,

. -
( , )

.
-
,
.

-
( , , . .), -

— ,
, -

. -

UNIX ( . 3.3).
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-

( ), -
( ).

: ,
( , ), -

DLL ( ).
: , -

( , ), -
DLL ( ).

. 12 —

-

—
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,
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. -

,
. .

, -
, -

, :
1)

, : ) -
; ) , -

. . 4,
5 —

;
2) , -

,
. -

. 2.4.3, 2.4.4 . 2.5;
3) , -

,
, ;

4) , - -
, . -

, -
, — .

, -
. . 5.2.3.

2.4.

, ,
. —

( ) . -
, -

:
1)
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;
2) ;
3) ,

;
4) ,

.
UNIX- -

, — -
.

2.4.1.

— , -
( )

( ).
,

shell, - -
( )

. -
, -

. ,
- , -

- -
.

. -
-

, -
.

, ( ,
MS-DOS) -

, -
.

. -
,

. , -
,
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. -

. -
, -

— , -
.

, ,
, -

-
. -

- ,
. ,

,
, -

.
UNIX- 30

, —
, ( ) . -

, -
:

1) SIGFPE — -
, - 0, -

. -
— core

. -
-

;
2) SIGILL — -

. —
core -

;
3) SIGEGV —

, ,
. —

core -
;

4) SIGTRAP — « -
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». ;
5) SIGPWR — ;
6) SIGALRM — .

, -
-

.
, :

1) SIGKILL — . -
— -

;
2) SIGSTOP — . -

— -
« »;

3) SIGCONT — -
. , -

;
4) SIGTERM — « » -

. ,
, .

SIGKILL;
5) SIGCHLD — , - -

.
— ;

6) SIGUSR1, SIGUSR2 — .
-

, -
.

( -
),

.
-

— .

. - ,
-

. - ,
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. -
, -

«||».
, .

- ,
UNIX, -

.
:

_ (ip, S || ) ( – kill),
ip — , ;
S — .

ip 0,
, . ip –1 -

. -
.

2.4.2.

-
—

. -
. , -

-

. -

.
, , -

, shell ( -
). « -

» ,
, « ». -

shell ,
shell — . -

— , -
, .

-
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. -
SIGHUP, -

-
.

— .

. - ,
. ( , -

- -
. -

«&».) ,
, -

.
-

, -shell
.
-

, shell -
— . -

.
-

, -
shell — ps –j.

$ ps -j
PID PPID PGID SID TTY TIME CMD
2436 2407 2435 2407 tty01 0:01 sort
2431 2407 2431 2407 tty01 0:03 find
2407 2405 2407 2407 tty01 0:01 sh
2435 2407 2435 2407 tty01 0:00 cat

, tty01.
sh. -

, .
cat find .

shell , -
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_ _ ( ig, ip || ) (
— setpgid),
ig — ;
ip — .

ig ip, -
, ip.

ip
ig.

,
, - . -

shell « -
» .

( ) -
.

, -
, -

. — ,
, -

-
. , shell

.
«&», shell -

,

( ). shell -
, -

. :
1) SIGINT — . -

<Del> <Ctrl>&<C>.
— ;

2) SIGQUIT — .

<Ctrl>&<\>.
SIGINT , , ,

—
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core;
3) SIGTSTP — .

<Ctrl>&<Z>.
— -

« ».
-

, -
- -

:
1) SIGTTIN — -

. —
« »;

2) SIGTTOU — -
. —

« ».
,

,
— .

-
, shell. ,

, ,
, -

_ ( || ) ( — setsid)
,

, -
.

, -
, .

, -
.

, -
.

, -
. -
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. 3.1, ,
-

.

,
-

.
. , -

, .
,

. , -
init.

, .
, -

shell — kill:
$ kill –

— ( ), -
«–». .

, SIGTERM ( -
); —

, .
-

, — . -

shell — ps. ,
shell

«!». ,
. -

shell, «!»
shell, , -

-
«$»,

« ».

. , -
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, SIGKILL,

- :
$ kill –SIGKILL $!

kill shell -
. -

. -

-
, .

2.4.3.

-
-

( ) -
, -

.
, , . -

, -
,

( -
, -

).
, -

-
, — .

, -
DLL,

, -
, . -

-
( . 5.2).

, -

. -
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, .
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. -

( . 13). —
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( ),
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.
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x, ,
- x.
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- - , - F.

- . -
,

.

S F 1

2

. 13 —

, -
, . 14, . 1
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. 14, .
, , -

-
:

1) F, -
;

2) n ;
3) F .

1

S

2 n

F

1 2 n

S F

y z( ) z y( )

. 14 — :
— ; — y z

, 1 1 2.
, -

2 . 1
3.

. 15.
, . -

, .

1
1. F — n;

2.
yn

F

2
1. F — n;
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2.
zn y

F

3. zn y

F

1

3. y

F

zn

. 15 —

p1 p2 -
x. -

, , ,
. -

.
,

-
. .

, ,

.

, -
( -

) . -
:

. (

, -
.) :

.

.
: UNIX -
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« »
.

, -
« ».

,
,

, , -
. -

-
.

- . -
, -

,
. , -

. ,
-

, -
, ,

. : -

.
-
-

( ). ,
:

, , -
, .

. ,
. ,

,
. :

-
. ,

,
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.
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-
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. -
.
S -

S 0; 1; 2; 3; 4 ...,
:

1) v(S) — S 1;
2) p(S) — S 1, -

. S 0, , -
p(S), ( « ») ,

S >0 p(S) .
v(S) p(S) (

), .
:

p(S): S>0
S S 1;

S

v(S): ( , S,
)

,
S

S S + 1;

« S» , ,
- , « », - -

, ( ) -
, -

p(S). — ,
. , -

,
S. ( -

.) -

- , .
S (0

1), . -
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,
- x, :
1)

,
x;

2) S, -
1;

3)
p(S), — v(S).

2.4.4.

, -
, - , -

. — , -
, ,

(« »)
( ), (« »)

. ,
( . . 13) -

« », - — « -
». - -

.
,

- , , -
, . - , - -

, .
-

,
.

, -« » -
, -

-« »
. n -

.
— S1 S2. S1 -

« ».



1172.

. S2 « ». -
.

: S1 n, S2 0. -
-

,
S3. -

:
- :

. . . . . . . . . . . . . .
M1:

p(S1)
p(S3)

v(S3)
v(S2)

M1
. . . . . . . . . . . . . .

- :
. . . . . . . . . . . . . .

M2: p(S2)
p(S3)

v(S3)
v(S1)

M2
. . . . . . . . . . . . . .

2.5.

2.5.1.

-
,

, - ,
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, - , -
.

, -

: - , -
, - ,

p(S) v(S).
-

. - ,
,

,
.

,
« ». -

, -
.

, -
. -

-
.

, -
,

- . -
, -

, - , , -
- .

( ), -
.

, -
( . 16).
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_ . (…||…)

-
,

. -
:
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, .

, — -
, —

;
2) . -

,
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, - ,
. — -

, -
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3) . -
— , -

-
, ,

,
, ;

4) . -
. -

. -
( -

) — , -
. ( -
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) —
-

.

. 16 —

2.5.2.

-
—

. -
,

( ) , -
— ( )

.
:

1) ,
, -

- -
;

2) -
-

.
: — -

, ,
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— . -
.

— .
-

_ (|| i1, i2) ( — pipe),
i1 — ( ) , -

;
i2 — , .

, - -
. ,

, -
,

:
_ (i2 , Ab, nb ||) ( — read),
_ (i1 , Ab, nb ||) ( — write),

Ab — , -
- -

;
nb — ( ) .

, , -
. ,

.
. ,

,
, « » -

. ,
, , -

— , . -
. -

.
:

.

:
1) , -
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, ;
2) ,

, .
, , -

;
3)

, 0 -
. -

,
.

-
:

1) , -
, ;

2) ,
, _

;
3) ,

,
SIGPIPE. SIGPIPE

.
-

,
« » .

« »

.
, -

, -
.

,
-

. ,
, -

,
shell ( . . 1.5.3.). -

shell,
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, .

2.5.3.

« » , -
, -

UNIX- .
, . -

-

_ _ (I, m ||) ( — mkfifo),
I — - ,
m — ( -
. 3.2).

_ (I, r || i) ( — open),
r — - (

( ) );
i — ( ) , -

.
, , -

, -
.

,
« » . shell–mknod

,
. -

, -
( ) -

.

2.5.4.

UNIX- ( )
, -
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.

( ),
( ).

, .
,

. -
-

. -
.

— ( ), -
-

. « -
», ,

. ,
,

.
, -
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,
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, .
- ,
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,

, , ,
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, —
- .

, -
. ,

- -
- . ,

, -
.

« ». -
. 18.

-

_ (d, u || i) ( – socket),
d — . ,

.
: AF_UNIX —

( ),
AF_INET — Internet ( -

);
u — : SOCK_STRE-

AM — ; SOCK_DGRAM —
;

i — ( ) ,
.
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( )

( )

_
_

. 18 —

( )
d AF_UNIX, u SOCK_DGRAM, -

, -

_ _ (i, I || ) ( — bind),
I — ( - ) .

, .

,
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. , -

, .
-

. « »
. , -

:
_ (i , Ab, Is || ) ( — sendto),

i — ;
Ab — ,

;
Is — .

,
( . . 17) -

,
.

,
, -

. ,
,

,
_ (is, Ab || Ic ) ( — recvfrom),

: is — ;
Ab — ,

;
Ic — .

,
« » -

, . ,
,

_ . ,

_ .

, - -
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3.

3.1.

( )

, . -

, . -

,

.
, -

Windows, ,
, . -

-
,
, -
UNIX.

, . -
« »,

, -
( ), -

. ,
, . :

, -
. -

-
( ), , -

, . ,



130 . ., . .

,
, -

. root 0.

( -
. 2.4.2).

,
. ,

, —
. ,

root 0. -
,

( ). -
, -

. ,
, .

— . -
( ) -

.
, .

: 1)
; 2) . -

,
.

, ,
,

. , , — « »
, .

,
.

, -
.
, -

,
. -

.
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, , , ,
,

. -
/etc/passwd, -

,
. -

:
1) ;
2) .

, -
. -

UNIX-
, ,

«x» «!»;
3) ;
4) ;
5) ,

, , .
;

6) . -
, -

;
7) , -

,
. shell,

, -
, -

.
/etc/passwd

, -
. -

.
/etc/group,

.
-

. - ,
,
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, - ,
/etc/passwd.
- , -

. . 2.2, -
init

shell, .
. init -

getty, .
: getty -

login, -
. /etc/

passwd , login
shell ( ), -

/etc/passwd,
.

, -
: getty login shell.

, -
,

( . 4.2). ,
, login , -

. -
, passwd.

,
, UNIX-

,
.

( . 19).

rlogin ( ), ( -
UNIX) rlogin ( -

) UNIX. rlogin ( )
init,

getty, -
, .
rlogin ( ) ,
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init - . -
rlogin ( ) -

— —
login.

login
( )shell

rlogin
( )

-UNIX

rlogin
( )

. 19 — UNIX-

— , -
,

.
, ,

, ,
. -

« » login.
- rlogin ( ) -

.
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: -
-

0, — 1. login
rlogin ( ), -

,
.

login , -
, -

, shell.
login ( shell) ,

rlogin ( ), rlogin ( ). login
, .

shell
( ), , -

, shell.
,

. , -
, -

UNIX.
, . 2.4.2.

rlogin ( ) , -
,

. ,
UNIX- ,

.
,

. -
,

. -

.
,

.
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shell
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- .

: - , -
( shell) -

.

.
- , .

- , /etc/passwd,
, -

.
- -

shell — chown chgrp. -
-

.
, .

UNIX- chown chgrp -
, — -

.
-

- ,
-

: 1) - ; 2) - ;
3) .

,
. -

. -
.

.
:

1) — r ;
2) — w;
3) — x. ,

( ).
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, -
— rwx.

. « » -
,

.
. ,

r , shell – ls
,
–l, -

, ,
.

x
( ). , -

( cd). ,
,

x - .
.

, ( )
w ( )

.
. ,
- .

w ,
rm -

. . -
r x -

, « ».
, , -

, , -
. « » , -

,
.

, ls –l .
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$ ls –l
$ –rw-r- - r- - 1 vlad gro 1120 Dec15 15:03 abc.txt

drwxr–xr- - 2 vlad gro 11500 Aug28 17:38 mac
$

, UNIX, 8 -
.

(d — ; «-» — ). -
: -

— - ;
— - ;

— -
.

rw ( , « »
), , -

, .
( ),

, —
, , -

.
,

:
1) — , -

« » ;
2) - ;
3) - ;
4) ;
5) ;
6) ;
7) .

, .
shell – chmod. :
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| u | | + | | r |
chmod | g | | – | | w | < > [< …>]

| o | | | | x |
| a |

«u» — ;
«g» — ;
«o» — ;
«a» — ;
«+» — ;
«–» — ;
« » — .

. -
abcfile

:
chmod g-wx abcfile

-
. -

-
, -
. -
, - .

-
, —

.
( )

, , -
-

x ( ):
1) s ( - ) —

, -
. , , -

. -
, ,

, passwd. -
,
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. , -
passwd ,
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- ,
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,
. , -

/tmp, -
. w ( ) -

,
.

-
ls –l. -

- ( -
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, -
s t.

-
-

, .
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MS-DOS)
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exit.
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-

_ (||) ( — exit),
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exit
« ».

. -
, -

init, « »
UNIX. -

—
proc,

.
-

-
_ (|| ip ,k) ( — wait),

ip — ;
k — .

-
wait, -

, -
proc.

-
, - « », -

.
UNIX-

— « ». -
« » « » -

SIGSTOP, ,
SIGTSTP,

<Ctrl>&<Z>, SIGTTIN
SIGTTOU, .

« » « » -
SIGCONT.

4.2.

,
:
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1) proc;
2) user;
3) .

( ) . proc
. proc

-
. proc -

. curproc
( ) proc,

, .
proc:

1) ( ) ;
2) - ;
3) , ;
4) , -

;
5) ( ) - -

;
6) -

( — « » « »);
7) , ;
8) ;
9) ;
10) ( ) , -

« »;
11) ( ) user;
12) LTD ( -

. 5.2);
13) , -

- .
proc,

, -
user ( -

). :
1) ,

. — , -
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-
,

( PSP MS-DOS);
2) — -

, -
« » (

);
3) ,

— ( )
.

;
4) . -

/etc/passwd;
5) . -

;
6) .

.
(proc, user -

),
« », ( -

) , -
- ( . . 1.5.4).

UNIX
, ,

_ , -
- .

, , proc
user. , -

( ). , -

-
, ,

— EIP
, , -

_ .
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, .
,
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.
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, .
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shell ( . . 1.5.6). -

, , shell,
shell, -
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,

-
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_ ),
( DLL). -

-
,
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,

- ,
- .

, -
, .
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, -

-
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.
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4.3.
,
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« » proc.
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.) -

, .
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. -
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-
-
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) -

. ,

_ _ (IS , i, Aa||)
( — sigaction),

IS — ( );
i — ( , -
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Aa — .
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.
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, -
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.
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4.4.
-

, , -
-

« ». UNIX
,

- ( ).
-

, , -
,

, .

UNIX
:

1) . -
( ),

. , -
(shell), . -

,
-

. -
—

.
, -

2–3 ;
2) .

. -
, -

.
, ;

3) ( ). -
-

- , ,
( ) -

.
. -
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.

( -
,

).
-

. UNIX- -
- . - -

, « », , , « ».
. -

, -
, -

.
UNIX- ,

:
1) ;
2) ;
3) .

(NICE) — , -
. -

. UNIX -
,

NICE . ,
NICE
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. -
, NICE .

nice -
NICE, . -

prog5 ( ,
) NICE, 10:

$ nice -10 prog5
, NICE (

):
$ nice - -10 prog5

renice NICE -
.

168 NICE, 15:
$ renice 15 168

— -
« ». -

-
.

i-
PRIi,t Bi + NICEi + Mi,t,

PRIi,t — i-
t- ;

Bi — . -
Bi 40;

Mi,t — i- t- -
.

Mi,t : -
( « »),

(10 ) Mi,t -
. ,

( « »), Mi,t -

Mi,t = Mi,t–1 * (2*nt–1) / (2*nt–1+1) ,
nt–1 — ,

. , n
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, -
.

—
« ».

.

. , -
0 40. -

, -
,

.
, -

« », « ».
-

- , ,
( « -

» ). -
« » « »,

.
. 2.2 shell – ps -

. -
–l -

, .

$ ps –l
FS UID PID PPID CPU PRI NICE ADDR SZ WCHAN TTY TIME CMD
1S vlad 145 1 0 60 10 362 21 4356 2 0:01 s
1Z vlad 313 145 4 56 10 127 19 2125 2 0:03 e
1S vlad 431 145 5 70 20 245 11 12454 2 0:01 ps

:
1) F — ( -

), (1 —
; 2 — ; 4 — -

(
- ); 10 —

; 20 — ). -
, F 3, ,
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;
2) S — (O — ; S

— « »; R — « »; I — ;
Z — « »);

3) UID — - ;
4) PID — ;
5) PPID — - ;
6) CPU — ;
7) PRI — ;
8) NICE — ;
9) ADDR — ( — -

; ( ) — -
);

10) SZ — ( 512
);

11) WCHAN — ,
;

12) TTY — ;
13) TIME — ;
14) CMD — .

. -
,

« ». -
, -
« »,

-
-

.
« » -

:
1) ;
2) « »;
3) .

— , -
. -

, (
) .
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;
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;
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-

.
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, _
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( . . 1.5.5).
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.
-

, -
.

.
, -

,
( . 26). 2- -

-
.

. 26 —

i80386. -
Intel -

. - , 32- .
, -

, , -
. 27.

32- EAX, EBX, ECX, EDX
AX, BX, CX, DX, -

« » i8086. -
- ESI, EDI, EBP, ESP, EIP,

EFLAGS.
, - 16- . -

(FS GS).
i8086 32- CR0,
CR1, CR2, CR3. , EFLAGS,



176 . ., . .

, -
, , -

, -
.

GS
FS

CS
SS
DS
ES

0

ESP
EIP

EFLAGS

31

EBP

EBX
ECX
EDX
ESI
EDI

EAXAX
BX
CX
DX
SI
DI
BP
SP
IP

16 15 0

FLAGS

15

CR0 CR3–

. 27 — i80386

- , i80386,
, ,

.
- , i80386 -

.
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-
Intel i80386 -

, - ,
. -

« » :
, ,

, .
i80386 : 1)

; 2) ; 3) V86.

.
i8086, (

MS-DOS). : 1) -
; 2) ( -

) 32 .
V86 ( i8086)

DOS- -
i8086.

0 CR0 -
: 1 — ; 0 — . -

(
)

:
mov AX, CR0
or AX,1
mov CR0, AX

-
:

1) 4
, 1 1 103 , 1 1024 ;

2) : -
,

. -
.
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5.2.
5.2.1.

-

—
( ), .

(S, L), S — , L —
.

S
(

). -
,
.

S (T, I), T —
(0 — GDT, 1 — LDT), I —

GDT LDT.
( ) . -

S -
.

GDT — , -
.

, ,
, -
. « », -

,
. -

, ,
. , -
« » GDT.

LDT — . -
LDT.

, -
« ». LDT -

. :
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1) ; 2) ; 3) . —
DLL .

B
—

.
(

CR0), -
, , -

. (S, L) ((T, I), L),
,

-
, . 28:

R = B + L,
B — , -

GDT ( T 0) LDT (
T 1) I .

I

I

T, I L

B

B

LDT

GDT

. 28 —
:

T — (0 — GDT, 1 — LDT);
I — GDT LDT;

L — ;
B — ;

R —
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-

: -
, -

.
, -

— (S, L).
, i8086 -

S . S
, -

. -
« », -

,
. , -

jmp ,
CS.

-
i80386. -

S .
S (T, I), -

( . 29). RPL

. 5.2.3.

T RPL
I

012315

. 29 — :
I — GDT LDT;

T — (0 — GDT, 1 — LDT);
RPL —

, I -
13 . -

GDT LDT 213 8192 . -
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8 ,
GDT LDT 8192/8

1024 1 K . -

.
. 30 ( -

GDT LDT). 8 ,
(B) 4 , 32 .

232 4 , -
4 .

B ( )
7 6 5 4 3 2 1 0

( )

3 07 4 01234567
P DPL S

B ( )

G X 0 l ( )

. 30 —

, -
1. -

64 K. -
1 220 1 M .

G — . G 1,
( 4096 ),

— .
X , -

. X 1, 32- ,
— 16- . (16- « -

» i8086.) l
.

( ) , -
. S — -

. 0, -
. DPL
. . 5.2.3.
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P A .
. 5.2.2.

. . 31
,

. C — . R — -
(1 — , 0 — -

). , -
( ).

7 6 5 4 3 2
P DPL 1 1 C

1 0
R A

. 31 —

. 32 .
D . -

-
(D 0). , -

(D 1). W —
(1 — , 0 —

). W 0,
.

.
7 6 5 4 3 2
P DPL 1 0 D

1 0
W A

. 32 —

GDT ,
. -

LDT, -
-

_ .
, -

, ,
LDT -

, , -
:
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; GDT LDT
Ldt db 0,0,0,0,0,0,0,0
; ( , , 32-

)
db 0FFh, 0FFh, 0, 0, 0, 0FAh, 4Fh, 0

; ( , , )
db 0FFh, 0FFh, 0, 0, 0, 0F2h, 4Fh, 0

,
db ,

. 30, , .
. -

,
(1 ). ,

. -
, —

.
.

-
. ,

-
,

. ( -
-

, .)
, LDT -

, - -
GDT .

-
GDT, . -

, GDTR. 6- -
4-

GDT 2- .
GDTR — ,

. , , -
CS T 0.
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GDTR
CS,

, -
EIP.

GDTR -
lgdt. -

, , GDT -
LDT.

T 1, -
LDT. -

,
LDT « » -

. 2- LDTR.
LDT

GDT.
lldt

LDTR. LDTR
LDT GDT, LDT -

. T 1
, (

) .
, LDTR -

, -
LDT, .

lldt -
LDT

GDT.
-

, LDT.

5.2.2.

i8086 -
, i80386, -

,
: - , -

-
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, DLL, -
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- .)
, -

,
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DLL -
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DLL, —
LDT. -

LDT -
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5.2.3.

-
.

.
,

, . ,

.
?

, , . -
: ,

( -
), -

,
.

0Dh — -
(GP). ,

.
1. , -

. -
: GDT

( ) LDT.
GDT

LDT, ,
« » LDT LDTR

- 6. ,
« » LDT, .

2. . -
GDT

, -
GDT.

.
PL — 0 3. 0 —

, 3 — -
.

( . 34). ,



1895.

. UNIX- -
— 0 3. 0

« », 3 — -
« ».

PL 0=

PL=2
PL=1

PL 3=

. 34 —

-
: ,

, CPL.
-

, ,
— DPL.

, -
CPL < DPL. , -

, -
. ,

GDT LDT,
CPL 0. , -

.
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,
_ ,

LDT GDT.
DPL ( . . 30) LDT -

.
,

« » « -
». , -

. -
CS

LDT. ,
RPL CS ( . . 29) DPL -

.
, RPL

CPL. ,
CPL,

RPL CS. -
.

,
- - .

, -
LDT GDT -

, , -
DS. RPL ( . . 29)

,
. -

(DS, ES . .) RPL -
,

max ,
CS DS

DPL CPL RPL .

,
, CPL . -

, DS ( )
GP.

3. « » -
, GDT,

. -
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-
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. « » « »
, , - , -

, - -
, .

4. .
,

( , )
. -

- . , -
.

. 28, -
— -

. - -
, ,

.
5. . -

: « », « » « ». -
« »

« », — « » « ».

.
( . . 31) R (R 1) (R 0)

.
( . . 32) W (W 1) (W 0)

.
6. .

CPL, -
, -

.
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, CPL 0 -
.

. -
. :

lgdt — GDTR;
lldt — LDTR;
lmsw — ( 16 -

CR0);
hlt — .

.
- -

IF. ,
, ,

,
. ,

-
(

),
( ).

,
IF 0 .

IF : sti cli.
-

CPL IOPL, IOPL — 12
13 EFLAGS. ,

, IOPL. -
, EFLAGS (

iret popf) , IOPL -
. IF. iret

popf , -
-

.
7. . -

,
in, out, ins outs.

, -
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( , ),
. , -
, ,

( ),
-

.
- -

IOPL
EFLAGS - .

- — ,
- . -

( ) .
- .

CPL IOPL, - -
. CPL > IOPL, -

- , -
. 0,

- . -
. ,

- ( -
).

5.3.
5.3.1.

( -
1 CR0),

,
. , -

, ,
-

.
, -

, .
( i80386

4096 .) , ,
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,
. -

.
, -

,
.

, ,
-

. , -
, -

, . 35.
32 ,

232 4 .

32

121010

CR3

(32 )

. 35 —

32 , . 35,
. 10

( — ) ,
.

. -
( ) - —

1024 (210). -
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. , -
(

).
CR3.

.
. 36 -

. :
1) 12–31 20

, .
12 -

.
, 4096 (212), -

;
2) AVL — , ;
3) D — 1,

;
4) A — , 1 -

( ) ( )
;

5) U — (0 — -
, 1 — -

);
6) W — (1 — -

, 0 — );
7) P — (1 —

, 0 — ).
31 12 11 10 9 8 7 6 5 4 3 2 1 0

PWU0AD0AVL

. 36 —

10
,

. 1024 -
, -
. -

, ( . . 36).
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: 20 -
20 ( 32) -

.
12 ( .

. 35) -
. -

-

.

5.3.2.

. 5.2, -

: 1) 4 -
; 2) -

.

, -
( . 28, 30). -

.
- , « »

4 -
. ( ) — ,

( -
), .

- , « » . UNIX

, . 37. 3 -
,

1 — . -
DLL
.

- , -
,

-
. ( ,
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256

768

FFFFFFFFh

C0000000h

00000000h
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1

3
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-

.
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- , -

-
( ).

.
1024 256 , 768

— . ( -
256 , -

768 .) 4 , -
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, -

, 1024 , -
.

4096 ,
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. -
(256 ) -

( -
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, -
. -

, -

. -
, -
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.
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. -
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, -
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; 0 — );

2) D — 1,
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3) AVL — ,
.

:
, -
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,
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, ,
W ,
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.

, -
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. 1.2 -
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, UNIX
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-
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.

,
,

.
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,
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,
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,
, .

-
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_ (If , r || i) ( — open),
If — ( -
, ), -
. 1.2. -

,
;

r — ( , ,
, );

i — ( ) , -
. ,

.
,

, -
. -

. 6.2, ,
-

. ,
,

, -
. . 6.3.

-

( ),
(

« »), -
( -

).

user,
( . . 4.2). -

vnode, -
.

Vnode ( virtual inode — -
) — , -

, -
.

vnode:
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1) vnode.
-

;
2) ( -

. 6.3), -
, ;

3) , -
( vnode

, -
);

4) — inode. -
inode . 6.2, ,

( — vnode)
inode -

. inode -
;

5) inode inode, -
.

inode, ,
;

6) , -
vnode. .

,
.

, -
, -

;
7) , vnode: -

, , , -
, .

2, -
, 4, -

inode . -
.



2056.

vnode vnode ( . 39).
,

.
vnode, , -

.
vnode

, : -
, vnode

.
(

inode) -
-

,
( )

.
vnode

(
inode), -

, -
. -

—
( -

inode).
, ,

-
, vnode.

« »
, ,

,
-

( . . 3.2).
, -
« -

». -

, .
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0000000us

er

user
1

user
2

. . .

vnode

inode

( )

( )

i=0

...

i=1
i=2
i=3

i=0

...

i=1
i=2
i=3

A

X

Y

V

U

B
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, -
, ,

(
inode). -

vnode
.

vnode ,
. -

vnode -
, vnode.

vnode, -
vnode.

vnode ,
.

vnode ,
,

.
,

.
, -

. -
:

1) ( , , -
, );

2) — -
,

( -
).

-
;

3) vnode .

, -
user , .

: -
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. -
, ( -

)
.

-
, i

-
.

, (
) .

-
-

, , - . -
, -

,
( ) - , shell, -

, - ,
1, - , .

-
,

1. user,
, ,

.
, -shell

« »,
. , , shell

,
.

.
. 39 U 1,

2. 1 :
1 3.
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6.1.3.

1. . -

_ (If , D || i) ( — creat),
If — ;
D — (

. 3.2);
i — ( ) , -

.
,

, -
.

- -
- , -

. If ,
,

.
-

,
If. -

, . -
inode ,

. -
(

), -
vnode vnode.

-
,

, user.
-

i.
If , -

. -
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inode inode -
. inode -

inode -
,

vnode.
.

2. ( ). -
,

, ( ).

.
, , -

.

_ _ (i1 || i2) ( — dup),
i1 — ( ) ;
i2 — .

, -
.

3. . -
,

,
.

_ _ (i, l, t || L)
( — lseek),

i — ;
l — ;
t — (0 —

; 1 — ; 2 — );
L — .

« -
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» ,
i- -

.
, -

.
« » — -

. « »
.

4. . -
,

.
.

_ _ (i, n, A || N) ( – read),
i — ;
n — ;
A — , -

;
N — .

i- -
,

-
. ,

vnode, ,
, inode. -

, -

.
5. . -

, .
-

.



212 . ., . .

_ _ (i, n, A ||) ( — write),
i — ;
n — ;
A — , -

.

,
.

6. . ,
.

, -
.

_ (i ||) ( — close),
i — .

i- -
. -

i- -
.

vnode ,
.

1 vnode — «
vnode». ,

.
vnode,

inode.
, -

inode .
7. . -

-
.

, -
.
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_ (If ||) ( — unlink),
If — .

vnode -
-

. -
,

inode.
, -

, inode,
.

, -
inode ( ), -

.
8. . -

-

,
,

.

_ (i, l, n, || A) ( – mmap),
i — .

-
;

l — ;
n — ;
A — , -

.
, -

n
. -
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-
,

( ). ,
,

.
( )

,
, —

-
. :

, , -
.

,
.

6.2.
6.2.1.

-
, ( -

) . -
( ).

, -
« »

.
, -

-
.

-
, ,

, UNIX -
.

, -
( ) , -
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. -
-
,

. -
( ) -

. 6.3,
-

.
UNIX- -
. ( ,

) ,
. -

-
. -

:
1) — -

. , -

. , -
-
-

;
2) — -

,
;

3) —

, -
.

,
, -

;
4) — -

, -
, ;

5) — -
;
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6) — -
,

;
7) —

, -
.

, -
, ,

, . , -
-

: -
.

-
, , -

.
-

. -
,

.
,

. -

( ) , -
. 3.4, . 6.3 -

.

. , -

, -
, . « »

, -

, , , -
.
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-
. -

. -
, -

UNIX- , -
,

. -
, -

,
.

: s5fs, ffs fat.
UNIX « ».

, s5fs, ,
UNIX- .

.
(fat)

UNIX « », -
MS-DOS Windows. ,

, ,
UNIX. , -

fat- , UNIX, -
, -

MS-DOS Windows. ,

. , , fat
, : fat12, fat16

fat32.
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6.2.2.

,
, -

, -
. -

,
-

.
, -

.

. 40. ,
, -

.
.

, .
, 0 -

. ,
, ,

.
, 0 0

( . 40).
( ) ( )

, -
. -

.
-

, -
.

. « »
,

.
« », -

« »
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. -
, -

- .
-

.
,

.
,

.

0

0

0

1

. 40 —

,
: - , ,

-
, . -

( )

,
. -

.
0, — 1.
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, ,
.

0 1. -
, , -

.
, , -
( . . 40). -

, « »
, 512 .

. . 40,
« » ( -

) -
, .

-
. -

-
. ,

.
-

. -
-

( ; ; ).
( ) Tc

Tc Td + Tv + Tr ,
Td — -

.
5 10 ;

Tv — -
. , -

, ,
, : Tv 1/2n,

n — ( ./ ).
5–10 ./ , —

90–170 ./ . , 170 ./
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-
3 ;

Tr — ( )
. -

,
Tr 1/(n*L), L — . ,

320 , -
n 170 ./ , Tr 1/(170*320)

0,018 .
-
-

. ,
-

, — . —
,

.
-

, :
512 N, N 1,2,4,... . , MS-DOS

Windows .
,

-
. -

, -
.

(
), -

. -
-

,
.

, -
. ,

.
, 4 K (8 ).

-
,



222 . ., . .

( )
Tb:

Tb Td + Tv + 8 * Tr
10 + 3 + 8 * 0,018 13,144 .

( ) -
, .

-
-

. , 1000
. ( -

) ,
:

T1 1000 * Tb 1000 * 13,144 13,144 .
-
,
,

. , 1000
4

,

T2 Td + 4 * Tv + 1000 * 8 * Tr
10 + 4 * 3 + 1000 * 8 * 0,018 0,166 .

T2 T1
-

80 . T1 T2
.

-
. -

.
— -

. -
-

, — .

.
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,

. , -
, ,

.
-

CD- ,
, , -

.
,

-
.

, -
:

,
, ( -

) .
-
,

. , ,
s5fs fat. -

(
), .

ffs. , -
, -

, . -
— ( . . 40).

, -
— inode. -

inode .
:

1) , , -
inode ,

.
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-
, -

;
2) , inode -

, ,
. -

.

, -
, , ,

inode .
,

inode .
, ffs,

,
s5fs. -

ffs -
-

( 90 %).

, -
.

( ) -
.

( ),
,

(Td + Tv)
. , , -
s5fs fat -

,
. -

. -
-
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, , -
,

, -
.

, ffs
— ,

, .
-

(512 ). -
.

, -
.

6.2.3.

( . . 1.2),
, -

, , , .
,

, -
.

( ) -
.

s5fs. s5fs -
-

( ):
1) inode (2 ).

-
. inode -

.
( ) inode 0;

2) (14 ). -
«.», .

«..», -
.
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:
1) : 216 – 1 65536 – 1 65535;
2) — 14 .

ffs. -
ffs

:
1) inode (2 );
2) ( ) ,

(2 );
3) ( ) (2 );
4) (

255 ). 4-
.

, -
,

. .
,

-
, inode.

. ffs .
fat. s5fs ffs, -

, fat
( ) .

32-
fat12:

1) (11 , 3 -
);

2) (1 ). , 0 —
« » ( -

), 4 — ;
3) (10 );
4) (2 );
5) (2 );
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6) ( ) (2 );
7) (4 ).

,
fat12 ( fat16) 11 ,

8 —
, 3 —
.

fat32 32-
. -

fat12 fat16, -
( 255 ) . -

, ,
fat32, fat12

fat16 ( ), -
fat32 ( ).

, -

. -
, MS-DOS Windows,

fat « », -
. , , -

fat
, rwx rwx --- ( . . 3.2).

6.2.4.

, ,
,

( ). ,
UNIX, :

1) — -
. , -

-
;

2) inode. inode -
- ,
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.
inode -

inode.
s5fs. -

,
:

1) (s5fs);
2) ;
3) inode;
4) ;
5) inode;
6) (512, 1024, 2048, …);
7) inode;
8) .

inode -
, s5fs 65535.

-
inode

( inode -
). -

inode.
, -

.
, -
.

-
.

, .
.

, -
, , ,

. ,

, , . .
inode s5fs

:
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1) , ;
2) ,

;
3) - - ;
4) ;
5) ;
6) ;
7) inode ( -

5 6);
8) , .

13 ,

.
, -

. ,
11- ,

. -
, 12-

,
, -

. , 13-
,

, -
.

ffs.
-

, — -
.

( -
),

.
ffs , s5fs, « -

» « inode».
-

inode, -
. inode
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inode. inode
2 , -

. — -
, ( )

, -
.

(1 — , 0 —
).

-
, -

, -

.
fat. ( MS-DOS Windows

)
. :

1) (8 );
2) (2 );
3) ( ) (1 );
4) fat.

fat inode , -
.

inode. -
. ,

, ,
fat (file allocation table), -

. fat
12-, 16- 32- , -

.
, fat -

. -
.

-
, fat.

, , -
, , -
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, fat. -
-

, -
. fat-

,
(FFFh, FFFFh FFFFFFFFh).

fat-
, (000h, 0000h

00000000h). -
fat , -

.
,

fat.

6.3.

,
. -

-
-

.
(

), , -
-

. -

.
, -

, /dev/
rz0b ( ), -

, /dev/rz0a ( . 41).
, - , -

— , -
.
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. , , .
-

/home/vlad/prog.

(s5fs, /dev/rz0b, /home/vlad/prog)

/dev/rz0b/

prog2 prog3

a.c a.out

/

homedev bin

a.txt

andreivlad

prog

rz0a rz0b

/dev/rz0a

/

homedev bin

a.txt

andreivladrz0a rz0b

/dev/rz0a

prog2prog1 prog3

a.out

prog

prog1

/dev/rz0b

. 41 —

- ,
,
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(t, Iu , Ik ||) ( — mount),
t — ;
Iu — - , -

, -
;

Ik — - , -
.

-
mount, -

UNIX -
, .

-
, , vnode,

« » , -
.

, -
t . -

— , -
.

-
:

1) ;
2) ;
3) .

2 , -

. , - ,
.

- , -
— , -

-
.

:
1) ;
2) . —

-
;
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3) vnode ,
;

4) ;
5) .

, -
, -

,

. , -
,

.
.

-
,
vnode, ,

. , vnode
.

, -
,

, -
. -

( -
), -

,
vnode. , ,

. -
( )

, , -
,
.
-
-

.
-

nfs, -
. - , ,

-
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,
. -

nfs - . -
,

, « -
» - . -

, - , -
« » ,

-
- .

,
- ,

—
nfs.
( nfs), -

vnode, -
. -

nfs. (
nfs) , -

nfs.
- -

,
.

,
,

.

- , -
- ( . 42). -

«nfs- »,
. -

nfs- , -
, , « -

» - ,
. «nfs- » ,

, -
,
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. nfs- -
nfs- -

,
, . nfs- -

.

nfs-nfs-

-

-

- -

. 42 — nfs

, -
, nfs- -

.
,

nfs- vnode, -
. -

nfs- . -
, nfs- , inode

, -
. inode -

vnode.
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, vnode
,

- : 1)
; 2) inode.

nfs- nfs- . , -
-

, - , , -
, - vnode

-
. inode ,

nfs- nfs-
.

nfs- -
, -

.
,

nfs- -
, vnode , -

nfs- .
vnode nfs- -

, -
( ,

).
( ) ,

nfs- nfs- -
.

-
. -

nfs- nfs- . -
, , nfs- nfs- .

( . . 38). ,
- -

, — ,
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( )
, -

. ,
-

. -
- ( )

,
( ) ,

.

-
,

( ). 90 %
,

, -
.

, - -

.
, -

-
.
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7. 1
7.1.

UNIX -
.

-
UNIX- -

. -

UNIX - Windows, ,
.

UNIX Cygwin, Windows
. -

UNIX
Cygwin,

. -
Cygwin http://cygwin.com.

7.2. 1.
UNIX

-

,
UNIX.

7.2.1.

:
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1) ( . 1.2) —
; ; ;

; ; -
;

2) shell ( )
( . 1.3.2) — pwd; ls; cd; mkdir; rmdir; rm -

–r; cp –r;
3) shell ( ) -

( . 1.3.3) — cat; tee; find; fgrep; wc;
4) shell

( . 1.3.4) — cp; mv; rm;
5) shell ( . 1.5.2);
6) - ( . 1.5.2);
7) ( . 1.5.3) — ,

, .

, . -
-

( ) .
cat mkdir.

7.2.2.

1
,

,
shell.

1. ,
. -

.
, .

cat.
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~

21 3

A

11 21

B

C

~

21 3

11 12 A B

C

1. 2.

~3. 4. ~

1 12 23 3

C C

A

B

B

21A11 11

111

5. 6.

A

~

1 12 23 3

AC CB B21 22 3111

~

7. 8.~ ~

1 12 2

12 21 21

A

A

B BC C

11 11

111
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9. 10.~ ~

1 12 2

11 1112 1213

111A AB

BC C

~

21A

11. 12.
~

1 12 2

11 11

111 111112 A

B BC C

13. 14.~ ~

1 12 2

11 1121 21A

A

B BC C

111 111

15. 16.~ ~

1 12 2

11 1112 12 2121

A A

B

B

C C
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17. 18.~ ~

1 1

11 1112 12

121 121122 111A A

B B

C

C

19. 20.~ ~

1 1

11 1112 12

111 111 121121A A

B B

C

C

2. ,
, ,

.
1. . C.

. A 12.

. B D.

. C.
2. . C.

. A 3.



244 . ., . .

. B 1.

. C.
3. . C.

. A 111.

. B D.

. C.
4. . C.

. A 3.

. B 11.

. C.
5. . C.

. A 22.

. B D.

. C.
6. . C.

. A 11.

. B 31.

. C.
7. . C.

. A 2.

. B D.

. C.
8. . C.

. A 1.

. B 111.

. C.
9. . C.

. A 2.

. B D.

. C.
10. . C.

. A 111.

. B 11.

. C.
11. . C.

. A 111.

. B D.

. C.
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12. . C.
. A 111.
. B 21.
. C.

13. . C.
. A 21.
. B D.
. C.

14. . C.
. A 2.
. B 21.
. C.

15. . C.
. A 2.
. B D.
. C.

16. . C.
. A 21.
. B 1.
. C.

17. . C.
. A 122.
. B D.
. C.

18. . C.
. A 121.
. B 11.
. C.

19. . C.
. A 121.
. B D.
. C.

20. . C.
. A 12.
. B 11.
. C.
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3. , -
, -

shell ,
.

1. , -
A. , -

.
2. , -

, . -
, .

3. , -
( ), -

. .
4. , -

.
.

5. , -
. -

.
6. ,

, , -
.

7. , -
, -

. ( )
, .

8. -
, , -

.
9. , -

.
10. ,

, .
11. , -

, , -
.
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12. ,
.

.
13. , -

.
.

14. , -
, ,

. -
.

15. , -
. -

.
16. -
. , -

, ,
, -

.
17. , -

, -
.

.
18. -

( , )
. (y),

. -
, .

19. -
. -

(y), .
, -

.
20. -

. (y), -
. -

, ,
.
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1.
WORD-

shell. -
UNIX (Cygwin) -
Windows,

:
1) WORD ,

WORD <_> -
;

2) Cygwin;
3) shell;
4) shell

,
<PrtScSysRq>

,
Windows. -

Cygwin
WORD. -

WORD- ;
5) shell , WORD-

-
. 3.

2. -
shell,

. 7.2.1.

3. 3
-

.
-

.
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7.3. N 2.

-
, -

sed.

7.3.1.

:
1) ( . 1.5.4) — ;

( -
; ;

shell;
read);

set; ;
2) ( . 1.5.4);
3) ( . 1.5.5) — if; case; for; while;

until.

, . -

( ) .
cat mkdir.

7.3.2. sed

. « »
, -

. , ,
-

. « -
» ,

( )
sed, .
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UNIX, sed:
$ sed 1 . . . n –e {“
> 1
. . . . . . . . . .
> m
> ”}

sed
1...n. -

,
n. -

«–», , -
( , UNIX -
). ,

.
–e , -

.
‘{’ ‘}’,

‘ ” ’ ‘ “ ‘. , -
. -

-
‘ ”} ‘.

-
. sed,

, -
shell, -

.
shell, -

, -
shell «$»,

«>».
sed

— f1 f2:
$ cat f1
1 22 333
4444 55555
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$ cat f2
xxxxx
yyyyy

1. : «=».
,

, .
, .

$ sed f1 f2 –e {“
> =
> 2 =
> “}
1
1 22 333
2
2
4444 55555
3
xxxxx
4
yyyyy
$

-
«=», 2 ,

. .
2. , ,

:

a\

,
. , -

.
:

) $ sed f1 –e {“ ) $ sed f1 –e {“
> a\\ > a\\
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> 88888\ > 88888\\
> 99999 > 99999
> 1 a\\ > 1 a\\
> sssss > sssss
> “} > “}
1 22 333 1 22 333
8888899999 88888
sssss 99999
4444 55555 sssss
8888899999 4444 55555
$ 88888

99999
$

, —
1. -

: ( ) ,
( ) — .

. ( )
«\», ( ) — . , ,

sed – a ,
«\».

, «\» shell
sed.

, , «$», -
shell -

. , , , shell
( ), -

«\».
shell .

- , «\» ,
,

shell- . shell
«\» ( ),

« », -
<Enter>.

, «\» shell « -
» . , «\» -
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shell, -
«*», -

( «*» -
) shell

- . «\» -
, «\\» , shell «\»

.

« » : «“» «”». « » -
«\»:

, -
, . , -

«>» , «\» .
shell ,

( sed),
-

, shell -
. shell sed

:
) f1 –e { ) f1 –e {

a\ a\
8888899999 88888\
1 a\ 99999
sssss 1 a\
} sssss

}
sed «\» , -

: -
, sed -

. ( ) a ,
( ) — . , «{» «}»

sed ,
.

3. , ,
:

i\
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-
a. : ,

.
f1 f2 -

.
4. :

c\

c ,
. , -

.
, -

.
,
. -

a i.
:

) $ sed f1 f2 –e {“ ) $ sed f1 f2 –e {“
> 2 c\\ > 1,3 c\\
> ooooooo\\ > ooooooo\\
> uuuuuuu > uuuuuuu
> “} > “}
1 22 333 ooooooo
ooooooo uuuuuuu
uuuuuuu yyyyy
xxxxx $
yyyyy
$

5. : d.
c.

, d -
.
:

) $ sed f1 f2 –e {“ ) $ sed f1 f2 –e {“
> 1 d > 1,3 d
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> “} > “}
4444 55555 yyyyy
xxxxx $
yyyyy
$

6. 1
2:

s\ 1\ 2\pgw
p, g, w -

:
p — ( )

, -
. sed

–n, , -
;

g — , -
-

.
;

w — -
,

.
c d s

, , -
. , -

.
:

) $ sed f1 –e {“ ) $ sed f1 –e {“
> s\55\n\\ > s\55\n\g
> “} > “}
1 22 333 1 22 333
4444 n555 4444 nn5
$ $

( ) «55»,
( ) — . ,

( )
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«\»,
( . a);

) $ sed f1 –e {“ ) $ sed f1 –n –e {“
> s\4 5\a b c\p > s\4 5\a b c\p
> “} > “}
1 22 333 444a b c5555
444a b c5555 $
444a b c5555
$

( ) ,
. ( ) –n

p ,
. , -

-
;

) $ sed f1 –e {“ ) $ sed f1 –n –e {“
> s\44\8\gw f3 > s\44\8\pgw f4
> “} > “}
1 22 333 88 55555
88 55555 $ cat f4
$ cat f3 88 55555
88 55555 $
$

( ) , ,
, . ( )

p –n.
,

s.
7. :

w
(

s)
. -

c. , -
.
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:
) $ sed f1 f2 –e {“ ) $ sed f1 f2 –e {“

> 2,3 w f5 > s\4\A\g
> s\4\A\g > 2,3 w f6
> “} > “}
1 22 333 1 22 333
AAAA 55555 AAAA 55555
xxxxx xxxxx
yyyyy yyyyy
$ cat f5 $ cat f6
4444 55555 AAAA 55555
xxxxx xxxxx
$ $

( ) -
«4» «A», f5 -

. , w -
s. (

( )), f6 . -
,

sed ,
.

-
sed, .

,
.

sed , -
shell.

sed –f:
$ sed 1 ... n –f

sed -
, ,

.
, sed shell,

sed. «\»,
shell,

.
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.
.

: 1) ( ) a;
2) ( ) c:

) $ cat >s1 ) $ cat >s2
a\ 1,3 c\
88888\ ooooooo\
99999 uuuuuuu
1 a\ <Ctrl>&<D>
sssss $ sed f1 f2 –f s2
<Ctrl>&<D> ooooooo
$ sed f1 –f s1 uuuuuuu
1 22 333 yyyyy
88888 $
99999
sssss
4444 55555
88888
99999
$

–e –f -
sed. sed ,

, .

7.3.3.
shell sed

sed shell,
( ),

shell. -
,

shell, . -
, -

sed, .
shell,
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sed.

. , -
-

.
, -

. :
$ cat >script
# sed
#
# 1 —
# 2 —
# 3 —
echo “${2},${3} d“ >comf
echo “w fx“>>comf
sed $1 -f comf
cp fx $1
<Ctrl>&<D>

comf
sed, .

, -
— ,

fx. sed
-

.
. -
,

.
:

$ ./script f8 2 5
-

f8 2–5 .
,

sed .
, sed

–e.

. ,
,
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sed.
$ cat >script1
#
# 1 —
# 2 —
# 3 —
sed $1 >f1 –e {“
$2,$3 d
“}
cp f1 $1
<Ctrl>&<D>

— 4 -
.

7.3.4.

( -
), ,

. , -
, . -

,
, , ,

.
,

.
1.

.
- , -

.
2. ,

-
, , -

.
, -

. -
,

. -
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: ../v1 .
3. -

-
echo. -

,
shell.

:
$ . script1 file1 file2

,
$ . /script1 file1 file2,

shell, -
shell .

4. sed
« » : $, \ , *, ?.
« » «\».

7.3.5.

, ,
.

.
- -

.
-

Windows ( cygwin)
.

2

1. , ,
. -

,
,

( . . ).
. — ,



262 . ., . .

.
2. , ,

,
.

. — , -
,

.
3. n-

.
. , n -

.
4. .

.

.
5. .

.

.
6. , -

, , -
( ) -

.
. , -

-
.

7. ,
, , -

( — ).
. , -

.
8. -

. -
.

. -
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.
9. -

. -
.

. -
.

10. -
, -

, .
. , -

, -
-

.
11. ,

, ( —
).
. , -

.
12. , -

.
. ,

.
13. ,

,
.

. ,
.

14.
, -

.
. , -

-
.

15.
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.
.

. -
.

16. -
.

. -
. -

.
17. -

: 1) -
; 2) , -

, .
. , -

,
.

18. -
: 1) -

; 2) -
.

.

.
.

19. -
.

. , ,
-

.
« » «_».

20. -

, .
. , , -

. -
« » « ».
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8. 2
8.1.

, -
-

UNIX, . -
, ,

, -
UNIX- , -

.
-

UNIX- .

, -
. ( 1–4) -

UNIX, shell. ( 5–9)
UNIX,

.
, , -

,
, ,

.

8.2. 1.
UNIX

-
UNIX: 1) -

; 2) ed; 3) -
shell ; 4)

Midnight Commander.
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8.2.1.

:
1) ( -

. 3.1) — ; -
;

2) ( . 1.2) — -
; ; ; -
; ;

;
3) shell ( )

( . 1.3.2) — pwd; ls; cd; mkdir; rmdir; rm
–r; cp –r;

4) shell ( )
( . 1.3.3, . 1.3.4) — cat; cp; mv; rm;

5) ( . 1.3.6);
6) man ( . 1.3.5).

, . -
-

( ) .
cat mkdir.

8.2.2.

,
UNIX, -

— . -

.
— . ,

( ) , -
. —

. -
,

« » .
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, UNIX,
. -

.
UNIX — login,

.

,
UNIX login:

. vlad <Enter>
UNIX $

$ UNIX .
.

,

UNIX login:
. vlid <Enter>

UNIX passwd:
passwd . -

, -
UNIX . ,

,
, .

, -
, ,

«login».
— . -

, ( )
-

, . -
,

passwd.

UNIX $
. passwd <Enter>

UNIX Changing password for vlad
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New password:
. dracon <Enter>

UNIX Retype new password:
. dracon <Enter>

UNIX $
« » —

-
. « » .

: 1)
- , -

6 ( -
dracon ); 2) -

.

, UNIX
( ). -

UNIX : «Please use a longer password»
(« , »).

, -
, .

UNIX login:
. vlad <Enter>

UNIX passwd:
. dracon <Enter>

UNIX $
,
. ,

.
,

. -
passwd.

UNIX $
. passwd <Enter>
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UNIX Changing password for vlad
Old password:

. dracon <Enter>
UNIX New password:

. dracon7 <Enter>
UNIX Retype new password:

. dracon7 <Enter>
UNIX $

-
UNIX- . -

.
. ,

UNIX, -
, UNIX. -

UNIX,
,

« » UNIX. « -
» , -

— , UNIX.
, ,

Novell Net Ware,
,

.
Kermit, -

, UNIX,
-

UNIX- . Kermit -
UNIX , -

. UNIX Kermit
UNIX- UNIX . Kermit -

.
, -

Novell Net Ware -
, MS-DOS. -

UNIX :
MS-DOS n:\

. Kermit
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Kermit [n:\]JMS-Kermit>
. telnet dark.tusur.ru

UNIX FreeBSD/:386(dark.tusur.ru)(ftyp0)
UNIX login:

, -
.

. -
UNIX <Ctrl>&<D> ( -

<Ctrl> <D>).

UNIX $
. <Ctrl>&<D>

UNIX login:
UNIX —

exit.
, .

8.2.3. ed

sed ( . . 7.3.2),
ed -

. ,
<Enter>.

sed ,
.

ed ,
-

. ed ,
14 . ,

UNIX, ed -
.

UNIX $
. ed letter<Enter>

ed ?letter
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letter ,
.

«?». -
, ed .

, ,
:

ed 1234
, ( ) .

, -
. a .

. a<Enter>
ed ;

. This is a test to see if I am<Enter>
entering text in the file “letter“.<Enter>
Once I have completed it I shall find<Enter>
that I have created 4 new lines of data<Enter>
. <Enter>

. -
. -

, -

, .
,

.
p . -

.
,

ed .
-

<Enter>.

. 1p<Enter>
ed This is a test to see if I am

. <Enter>
ed entering text in the file “letter“.
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. <Enter>
ed Once I have completed it I shall find

. <Enter>
ed that I have created 4 new lines of data

. <Enter>
ed ?

«?» , .

, . -
$ .

. 1,$p<Enter>
ed This is a test to see if I am

entering text in the file “letter“.
Once I have completed it I shall find
that I have created 4 new lines of data

, - , -
, - , -

. -

. ,
: a — -

; i — -
; c — -

( ); d — .

. $p<Enter>
ed that I have created 4 new lines of data

. a<Enter>
I will now enter two new lines of<Enter>
text to see if it is accepted.<Enter>
.<Enter>

$p -
. , -

, .
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. 3p<Enter>
ed Once I have completed it I shall find

. i<Enter>
I am now inserting two lines of<Enter>
text to demonstrate how it works.<Enter>
.<Enter>

-

. 3p<Enter>
ed Once I have completed it I shall find

. c<Enter>
After completion, I shall find.<Enter>
.<Enter>

. .

. 3p<Enter>
ed I am now inserting two lines of

. d<Enter>

. d<Enter>
.

. 1,$d<Enter>

. 1,$p<Enter>
ed ?

,
,

w. , -
.
ed UNIX -

q.

. q<Enter>
UNIX $
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, -
UNIX. ,

, .
-

.

8.2.4. Midnight Commander

1. . -
Midnight Commander , -

UNIX -
. , - ,

-
. - , Midnight Commander

UNIX.
Midnight Commander, -

UNIX mc.
, ,

.

, ,
« » -

.
. UNIX

. -
<F1> – <F10>

.
, ,

, -
, , . -

.
, -

. (
UNIX) -

, ( ).
-

<Tab>.
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-
— ,

, , . <End>
, <Home> — -

.
,

( ).
:

1) «..» , « -
» ;

2) ;
3) .

, ,
, ,

.
,

<Enter>.

«..» <Enter>. -
-

, .
Midnight Commander

<F10>.

<Enter>.
2. . Midnight Commander

,
, UNIX.

.
.

« » -
, -

<F7>. -
.

-
<Enter>.

.
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. -
« » -

, —
« » - .

-
<F5>.

.
<Enter>. (

<Esc>.) -
.

,
, ,

. -
, <F5>,

- , <Enter>.
-

. -
, .

« » ( )
, -

.
<Ins>.

,
. ( -

—
<Ins>.)
(

), -
<F5> <Enter>.

. -

<F8>. -
.

<Enter> ( — <Esc>).
( -

), <F8> -
<Enter> Midnight

Commander.
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. -
<F6>. -

-
, <Enter>.

.

, ed vi (
Midnight Commander).

.
vi -

-
<F4>.

. <Fi>
—

<Esc> <i>, i — .
3. UNIX.

, Midnight
Commander , -

UNIX .
Midnight Commander -

.
— -

UNIX , -
Commander. -

.
-

. -
( «*»),

<Enter>. ,
.
, UNIX -

. -
— ( 16),

Commander. -

<F9> Command Command History Ok
-

, <Enter>.
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, Comman-
der, - ,

- .
,

<Ctrl>&<O>. -
<Ctrl>&<O>.

( ) -

<F9> Left Listing mode Ok
( ) :

<F9> Right Listing mode Ok
4. Midnight Commander. Commander -

, .
<F9> -

( ) -
: Left ( ), Files ( ), Commands ( ), Options

( ), Right ( ).
. -

(
) <Enter>. -

.
, -

.
Files

-
. -

— <F1> – <F10>.
: Chmod — ; Chown —

.
Command -

MC. : Find File —
; Swap panels — ; Show

directories size — .
Left Right -

.
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, Listing
mode… Brief ( ), -

. -
Full ( )

, (
, ).

Name, Extension, Time, Size —
, , -

, ,
, , .

-
Network link FTP link.

Options -
MC. ,

: Layout — , -
; Learn Keys — -

, MC; Virtual FS —
.

Configuration ( ).
, -

Commander.

8.2.5.

:
1) UNIX ;
2) ;
3) ed -

;
4) ;
5) ,

;
6) ;
7) ;
8) ( -

);



280 . ., . .

9) ;
10) 2–9 Midnight Com-

mander;
11) UNIX.

8.3. 2.
UNIX

UNIX: 1)
shell - ; 2)

; 3) shell -
; 4) ; 5)

.

8.3.1.

:
1) echo ( . 1.3.3);
2) -

( . 1.5.2);
3) ( . 1.5.3);
4) ( . 1.5.4) — ;

( -
; ;

shell;
read);

set; ;
5) ( . 1.5.6) — ; -

; ; ; -
; .profile;

6) ( . 3.2) — ;
; ; ls

–l; chmod.

, .
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8.3.2.

( ) -
:

1)
, -

,
« »;

2) , -
: .

:
— , « » -

,
;

— -
;
— ( );
3) ,

:
— ;
— « » shell;
— , (2),

« » (1);
— ( );
4) UNIX, -

.
1. -

shell,
. -

( ).
2. (2)

rm –i, -
.

rm
,

«y».
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8.4. 3.

shell -
if, case, for, while,

until.

8.4.1.

( . 1.5.5):
1) if;
2) case;
3) for;
4) while;
5) until.

, .

8.4.2.

shell ( -
find),

,
. -

.
. . -

- .
-

( ).
,

: 1) ; 2) -
.
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,
. ( -

shell, -
- .)

8.5. 4.
UNIX

UNIX: 1)
shell; 2) -

UNIX.

8.5.1.

:
1) ( . 2.2) —

; ; ;
ps ;

2) -
wait

( . 1.5.2);
3) shell

sleep ( . 1.5.5);
4) shell–kill

( . 2.4.2);
5) ( . 4.4) — CPU,

PRI NICE; nice;
ps

–l.

, .
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8.5.2.

-
UNIX. , - ,

, -
. -

who. -
,

.

write -
. , -

vlad
sergei.

$ write sergei

, -
. - , shell
, , <Ctrl>&<D>.

- ,

message from vlad tty1 ( vlad
tty1)

, sergei
. - ,

( <Ctrl>&<D>).
- , sergei write vlad.

( <Ctrl>&<D>)
-

, -
.

,
.

,
.

— ,
. ,
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write -
. ,

«message from . . .».
« », ,

. ,
« », <Ctrl>&<D>.

, -
, « ».

, -
, , -

UNIX .
« »

-
.

, -
« » UNIX.

mesg n. -
, , ,

mesg, y.

8.5.3.

-
:

1) -
, 10 ;
2)

;
3) -

, ,
;

4)
-

;
5) ;
6) - -
, .
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. 3
,

(
).

8.6. 5.

-

UNIX .
: ,

, .

8.6.1.

:
1) ( . 6.1.1);
2) ( . 6.1.2);
3) ( . 6.1.3);
4) ( . 6.1.2) -

( . 6.1.3);
5) ( . 6.1.3);
6) ( . 6.1.3).

8.6.2.

, -
( ). -

-
. UNIX

( ++).
85 % UNIX ( 15 % — ). -

( -
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) -
(

).
-

. -
. -

. -
- . -

, , , -
.

- ,
, -

. -

.
, -

, -
. -

, (
- , - -

),
. -

, -
, -

.

,
( ),

. -
FILE.

, -
. ( , -

.)
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8.6.3.

-
, .

. -
open. :

int open(const char *pathname, int flags, [mode_t mode]);
-

( ) –1 (
). , ,

.
(pathname) -

, . -
,

-
- , .

(flags) open -
.

,
<fcntl.h>. ( , <fcntl.h>

/usr/include
#include <fcntl.h> .)

:
1) O_RDONLY — ;
2) O_WRONLY — ;
3) O_RDWR — .

(mode) ( -
). -
.

#include <stdlib.h> /* exit */
#include <fcntl.h>
char *namefile=“abc“; /* */
main()
{

int fil;
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/* - */
if ((fil = open(namefile, O_RDWR)) = = –1)
{

printf(“ %s\n“, namefile);
exit(1); /* */

}
exit(0); /* */

}
-

, . -
, -

.
. - ,

( , -
) exit, -

(0 —
; 1 — ).

<stdlib.h>.

, -
, shell

. , -
open_file. -

$ open_file abc
:

#include <stdlib.h> /* exit */
#include <fcntl.h>
main(int argc, char *argv[ ])
{

int fil;
if (argc !=2)
{

printf(“Need 1 argument for open\n”);
exit(1); /* */

}
/* - */
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if ((fil = open(argv[1], O_RDWR)) = = -1)
{

printf(“Cannot open file %s\n”, argv[1]);
exit(1); /* */

}
exit(0); /* */

}
shell main,

argc argv,
argv

. argc 2, -
argv[0] «open_file» ( -

), argv[1] —
«abc». -

, -
.

. -
fopen.

, -
— , -

:
#include <stdlib.h> /* exit */
#include <stdio.h> /* FILE,

fopen . .*/
main(int argc, char *argv[])
{

FILE *stream;
if (argc !=2)
{

printf(“Need 1 argument for open\n”);
exit(1); /* */

}
/* - */

if ((stream = fopen(argv[1], “r+”)) = = NULL)
{
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printf(“Cannot open file %s\n”, argv[1]);
exit(1); /* */

}
exit(0); /* */

}
fopen — -
. — -

, -
: r — ; a —

; r+ — -
. fopen

FILE stream .
NULL.

.

8.6.4.

-
, .

. -
: open creat.

creat -
. :
int creat(const char *pathname, mode_t mode);

(pathname) -
, . -

mode . 3- -
,

, — -
, -

. , (
) 0764 -

rwx , rw — - , r —
. -

creat:
fil = creat(“/tmp/newfile”, 0764);
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creat
, .

–1.
,

, .
, creat,

, , - , creat
. - , -

, , -
.

open,
creat. , - ,

open -
O_CREAT. - ,

— mode,
creat.

open -
, -

.
O_CREAT O_RDONLY, O_WRONLY

O_RDWR. ,
, -

mode. open
. , -

, :
fil = open(“/tmp/newfile”, O_RDWR| O_CREAT, 0760);

,
open, ,

. ,
,

( ),
mode .

O_EXCL (exclusive — ), -
open .

:
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fil = open(“abc”, O_WRONLY| O_CREAT| O_EXCL, 0760);

O_TRUNC,
( ).

:
fil = open(“abc”, O_WRONLY| O_CREAT| O_TRUNC, 0760);

.

fopen, -
w a .

,
. ,

. w
,

a .
,

.
.

8.6.5.

, -
,

, .
,

, ,
-

.
( ) , -

, .
, -

0. open -
O_APPEND, -

.
. lseek -

. :
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#include <sys/types.h>
#include <unistd.h>
off_t lseek(int fil, off_t offset, int whence);

lseek
. — –1. -

(fil) — , . -
(offset) -

,
(whence),

,
<unistd.h>:

SEEK_SET — ;
SEEK_CUR — -

;
SEEK_END — .

-
off_t (

<sys/types.h>),
. ,

,
.
, lseek

, -
, -

. , -
, ,

« », .
lseek:

off_t newpos;
. . .
newpos = lseek(fil, (off_t)–16, SEEK_END);

16 , , .
, (–16), -

, (off_t ).
, lseek

. ,
filsize ,
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off_t filsize;
int fil;
. . .
filsize = lseek(fil, (off_t) 0, SEEK_END);

.

fseek. :
#include <stdio.h>
int fseek(FILE *stream, long offset, int whence);

. (stream) .
seek.

,

« »,
.

8.6.6.

, -
.

. -
read. :

#include <unistd.h>
ssize_t read(int fil, void *buffer, size_t n);

,
(fil), , -

(n). -
,

(buffer). , -
(void). (

.)
read , -

, . n
. n, -

, -
, .
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read, 0, ,
. read

–1.
read -

,
.

.
, :

#include <stdlib.h> /* exit */
#include <fcntl.h>
#include <unistd.h>
#define BUFSIZE 512
main(int argc, char *argv[])
{

int fil;
char buffer[BUFSIZE];
ssize_t nread;
long total = 0;
if (argc !=2)
{

printf(“Need 1 argument for open\n“);
exit(1); /* */

}
/* */
if ((fil = open(argv[1], O_RDONLY)) = = –1)
{

printf(“Cannot open file %s\n“, argv[1]);
exit(1); /* */

}
/* */

while((nread = read(fil, buffer, BUFSIZE)) >0)
total=total+nread;

printf(“total = %ld\n“, total);
exit(0);

}
, 512 .
, read



2978. 2

.
512, , -

.
( ),

. —
, , - ,

, — .
- , -

« »
« » , -
.

. -

.
, - , -

.
.

,
,

,
. - ,

« » -
.

getc. :
#include <stdio.h>
int getc(FILE *istream);

,
–1, « » (EOF).

(istream)
FILE. -

(
getc).

-
.
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8.6.7.

,
. -

,
. « »

.
.

write. :
#include <unistd.h>
ssize_t write(int fil, void *buffer, size_t n);

,
(fil), , -

(n). -
, -

(buffer). ,
(void).

write , -
, .

n. write –1.
write -

.
, -

outbuf,
OBSIZE, abc:

fil = open(“abc”, O_RDWR| O_APPEND);
write(fil, outbuf, OBSIZE);

. -
-

putc. :
#include <stdio.h>
int putc(int c, FILE *ostream);

( c), —
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–1. ostream istream
getc.

,
.

8.6.8.

,
, -

, . -
( ) , -

.
, , .

. -
close. :

#include <unistd.h>
int close(int fil);

close 0.
— –1. -

— .

unlink. :
#include <unistd.h>
int unlink(const char *pathname);

0, -
— –1. (pathname) -

.
. -

fclose. :
#include <stdio.h>
int fclose(FILE *stream);

0 -
. — –1.

, -
unlink, -

.
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8.6.9.

(
):

1) ( -
), ;

2) ( -
), ;

3) , -
,

;
4) , -

,
;

5) ,
,

;
6) ,

, -
.

8.7. 6.

-
-

UNIX, -
: fork, exec, wait,

.

8.7.1.

-

:
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1) ( . 4.1);
2) ( . 4.2);
3) ( . 1.5.4).

8.7.2.

, -
fork. :

#include <sys/types.h>
#include <unistd.h>
pid_t fork(void);

fork -
,

- . , -
, , -
. -

, pid. ( ,
pid — , .)

, fork
( ) -

, ,
. — ,

-
fork.

-
- -

, fork
. - , -

pid ,
0. -

fork if,
switch, -

fork.

. -
. -

,
:
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#include <unistd.h>
main()
{

pid_t pid;
switch(pid = fork()) {
case –1:

perror(“Error“);
exit(1);
break;

case 0:
/* */
printf(“ \n“);
exit(0);
break;

default:
/* */
printf(“ \n“);
exit(0);

}
}

perror -
,

, .
«:» , -

. ( -
perror -

errno ,
, -

.)
.

8.7.3.

-
-

, .
-

wait. :
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#include <sys/types.h>
#include <sys/wait.h>
pid_t wait(int *status);

wait -
- ,

. (
exit.) wait - pid

. (status)
. -

NULL, -
. wait status

, -
exit.

. . 8.7.2 ,
- .

:
. . .
default:

/* */
wait((int *) 0);
printf(“ \n“);
exit(0);

}
}

wait.
, , -

. wait
, -

, - -
, . -

,
, wait -

waitpid. :
#include <sys/types.h>
#include <sys/wait.h>
pid_t waitpid(pid_t pid, int *status, int options);
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(pid) , -
. (options) -

,
<sys/wait.h>. — WNOHANG.

waitpid - .
, waitpid

0.

8.7.4.

-
,

exec. -
, -

-
. ,

,
,

exec.

execl. :
#include <unistd.h>
int execl(const char *path, const char *arg0, …, const char

*argn, (char *) 0);
execl .

(path) - ,
. -

(arg0) .
( arg1

argn) -
shell.

( shell fork exec
.) -

, -
.
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. -
cat ( /bin/cat). -

, cat letter,
,

:
#include <unistd.h>
main()
{

printf(“ cat\n“);
execl(“/bin/cat“, “cat“, “letter“, (char *) 0);
/* execl , */
perror(“ execl cat“);
exit(1);

}
, -

execl ( exec)
. -

(–1).
-

, ed.

8.7.5. fork exec

fork -
-

-
, exec.
, .

. command -
bash:

#include <unistd.h>
main(int argc, char *argv[])
{

pid_t pid;
if (argc < 2)
{
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printf(“ \n“);
exit(1); /* */
}

switch(pid = fork()) {
case –1:

perror(“Error fork“);
exit(1);
break;

case 0:
/* */
printf(“ shell\n“);
switch(argc)
case 2:
/* */
execl(“/bin/bash“, “bash“, “-c“, argv[1], (char *) 0);
break;

case 3:
/* */

execl(“/bin/bash“,“bash“,“-c“, argv[1], argv[2], (char *)0);
break;

case 4:
/* */

execl(“/bin/bash“, “bash“, “-c“, argv[1], argv[2], argv[3],
(char *) 0);

break;
/* execl , */

perror(“ execl bash“);
exit(1);

default:
/* bash */
wait((int *) 0);
exit(0);

}
}

,
shell -

-
, -

command. command
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shell, . -
«command», —
, cat ed. -

-
.

command
. ,

.
fork ,

, , bash. -
switch -

, command ( -
, «bash»),

–c. , bash
( ),

. -
, bash .
, bash ( shell)

fork, exec wait,
. wait

-
.

.
command, -

.

8.7.6.

, fork,
, -

- . « » « -
». , -

- -
. -

.
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fork exec
.

, -
,

,
-

.
,

.

( ) . -
. -

( 0), -
(1) (2).

, ,
- .

-
« » .

,
( ).

, -
, -

.
,

.

=

, envp -
main.

-

extern char **environ;
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.
:

#include <stddef.h>
#include <stdio.h>
extern char **environ;
main(int argc, char *argv[])
{

int i, ch;
for(i=0; i<20; i++)

printf(“ %d: %s\n“, i, environ[i]);
ch=getchar();
for(i=20; i<40; i++) {

if(environ[i] == NULL) break;
printf(“ %d: %s\n“, i, environ[i]);

}
}

.
<Enter>.

.
,

, -
, ,

.

8.7.7.

, :
1) ;
2) ,

(1) -
, -
. ;

3) -
;

4) ( ):
) ;
) .
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8.8. 7.

-
-

.

8.8.1.

:
1) ( . 2.4.1) —

; ; ;
2) ( . 2.4.2) — -

; ; ; -
shell–ps

–j; shell–kill
;

3) ( . 4.3) — -
; ;

4) ( -
. 4.5) — ; ; .

8.8.2.

fork
,

- ( ).
exec, -

« ». -
, -

( ).
,
sigaction:

#include <signal.h>
int sigaction(int signo, const struct sigaction *act, struct

sigaction *oact);
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(signo) , -
. (act)

. (oact)
, -

.
NULL, .

sigaction <signal.h>:
struct sigaction {

void (*sa_handler)(int); /* */
sigset_t sa_masc; /* ,

*/
int sa_flags; /* , -

*/
void (*sa_sigaction) (int, siginfo_t *, void *); /* -

*/
};

(sa_handler) .
:

1) SIG_DFL — -
;

2) SIG_IGN — ;
3) , int. -

signo, -
-

.
(sa_masc) , -

signo. -
,

. -
, , -

« »,
. sigset_t, -

, .
(sa_flags)

. , SA_RE-
SETHAND, -

,
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. :
SA_SIGINFO -

.
sa_handler, sa_sigaction.

siginfo_t -
, -

. -
sa_handler sa_sigaction

.

.
(SIGINT SIGUSR1), .

#include <signal.h>
/* — SIGINT */
void sig_hndlr (int signo)
{

printf(" SIGINT\n");
}
main()
{

static struct sigaction act1, act2;
/* SIGINT */

act1.sa_handler = sig_hndlr; /* -
*/

sigaction(SIGINT, &act1, NULL);
/* SIGUSR1 */

act2.sa_handler = SIG_IGN; /* */
sigaction(SIGUSR1, &act2, NULL);

/* */
for ( ; ; )

pause ();
}

act sigaction
static.

( sa_flags) . -
pause

.
,

, -
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. shell–kill, -
. ,

( -
) . , -

kill, , , -
:

$ ./a.out &
284767 pid

$ kill -SIGINT 284767
SIGINT SIGINT

$ kill -SIGUSR1 284767 SIGUSR1
$ kill 284767 SIGTERM

.

8.8.3.

,
.

sigset_t, <signal.h>.
, , -

.
-

. -
sigfillset

, ,
sigdelset.

:
#include <signal.h>
int sigfillset (sigset_t *set);
int sigdelset (sigset_t *set, int signo);

(set)
.

sigdelset (signo) , -
set. , -

sigdelset
.
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.
, -

SIGCHLD:
#include <signal.h>
sigset_t mask1;
. . . . . .
sigfillset(&mask1);
sigdelset(&mask1, SIGCHLD);
. . . . . .

sigempty-
set , -

,
sigaddset. :

#include <signal.h>
int sigemptyset (sigset_t *set);
int sigaddset (sigset_t *set, int signo);

sigaddset -
, set. -

-
.

.
— SIGINT SIGQUIT:

#include <signal.h>
sigset_t mask2;
. . . . . .
sigemptyset(&mask2);
sigaddset(&mask2, SIGINT);
sigaddset(&mask2, SIGQUIT);
. . . . . .

-
— -

.
-

, -
. (
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.) -
-

. ,
( -

, ).
,

,
sigproc-

mask, :
#include <signal.h>
int sigprocmask (int how, const sigset_t *set, sigset_t *oset);

(how) .
, SIG_SETMASK -

,
(set). SIG_UNBLOCK, -

, , -
. -

. ,
NULL.

. -
, SIGINT SIGQUIT:

#include <signal.h>
main ()
{

sigset_t set1;
sigfillset (&set1); /* */

sigdelset (&set1, SIGINT);
/* SIGINT */

sigdelset (&set1, SIGQUIT); /* --//-- SIGQUIT */
sigprocmask (SIG_SETMASK, &set1, NULL);
. . . . . . . . . . . . /* */
sigprocmask (SIG_UNBLOCK, &set1, NULL);

}
,

. .
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8.8.4.

, -
,

. -
getsid:

#include <sys/types.h>
#include <unistd.h>
pid_t getsid(pid_t pid);

(pid)
, -

. -
, getsid. :

.
setsid:

#include <sys/types.h>
#include <unistd.h>
pid_t setsid(void);

,
- . -

.

getpgrp:
#include <sys/types.h>
#include <unistd.h>
pid_t getpgrp(void);

setpgid
:

#include <sys/types.h>
#include <unistd.h>
int setpgid(pid_t pid, pid_t pgid);

-
,

exec, -
.
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setpgid pid -
pgid.

pid pgid ,
pgid,

. pid
, .

. ,
.

8.8.5.

, .
kill

( shell):
#include <sys/types.h>
#include <signal.h>
int kill(pid_t pid, int sig);

(pid) ( ), -
( ) sig. -

:
1) pid ,

pid;
2) pid , -
, , - -

( );
3) pid 1, -

, , -
- ( );

4) pid , 1,
, ,

pid.
kill

pid ,
,
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- .
,

, kill 1. -

, SIGUSR1,
SIGUSR2, kill

, -
.

. , -
( - -

) ,
. -

SIGUSR1.
, .

:
#include <unistd.h>
#include <signal.h>
int ntimes = 0;
/* - SIGUSR1 - */
void p_action (int sig)
{

printf(“ - #%d\n“, ++ntimes);
}
/* - SIGUSR1 */
void c_action (int sig)
{

printf(“ #%d\n“, ++
ntimes);

}
main()
{

pid_t pid, ppid;
static struct sigaction pact, cact;

/* SIGUSR1 - */
pact.sa_handler = p_action; /* */
sigfillset(&(pact.sa_mask)); /* */
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sigaction(SIGUSR1, &pact, NULL);
switch (pid = fork()) {

case –1:
perror(“ “);
exit(1);

case 0: /* */
/* SIGUSR1

*/
cact.sa_handler = c_action ; /* */
sigfillset(&(cact.sa_mask)); /*

*/
sigaction(SIGUSR1, & act, NULL);
/* - */
ppid = getppid();

/* */
for ( ; ; )
{

sleep(1);
kill(ppid, SIGUSR1);
pause ();

}
default: /* - */
/* */

for ( ; ; )
{

pause ();
sleep(1);
kill(pid, SIGUSR1);

}
}

}

,
.

-
.
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8.8.6.

kill -
,

. -
alarm,

. alarm
-

, . -
-

( )
SIGALRM. alarm:

#include <unistd.h>
unsigned int alarm(unsigned int sec);

sec , -
. sleep, alarm

. ,
SIGALRM, -

.
alarm .

alarm -
- . , -

alarm, .
, .

SIGALRM -
.

8.8.7.

(
).

1. - , -
. -

10 - - -
.

, .
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-
.

2. - , -
. -

-
SIGINT:

— 1 SIGINT -
;

— 2 SIGINT
, . -

SIGQUIT;
— 3 -

SIGINT;
— 4

.
-

.

SIGINT SIGQUIT.
3. - ,

, -
-

10 ,
. -

,
10 .

. -
getpid:

#include <sys/types.h>
pid_t getpid(void);
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8.9. 8.

-
.

8.9.1.

, — ,
. -

( ) (
), -
. , -

/dev. : /dev/
console, /dev/tty03, /dev/tty. « -

», -
.

UNIX,
, UNIX-

, UNIX -
,

UNIX-
, .

.
— , -

-
, -

( , -
( )). -

, -
:

1) « » ,
. « » — ,

.
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, ( ) -
( ) -

;
2) -

,
. , -

, ;
3) ( . 7) -

-
.

, -
-

, .
,

— -
. . 43 -

, -
(

).
,

( )
. -

. -
,

.
: ,

.
( ), -

, -
, .

( ) -
: .

, - ,
( -

) .
« »

. - ,
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, -
.

.

termios

. 43 —

-
. — ,

, ,
,

. ,
. -

< > < >. -
, -

. , -
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ASCII
, , - , -
, - , -

( ) .
-

, (
), -

. -
- , <Delete>,

(
« » ), -

. -
, ,

.

-
, nl.

( -
, UNIX .)

, -

nl carriage-return ( ). -

.
,

, shell,
ed, sed, vi . .

-
- . -

, , . -
.

, -
,

.
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8.9.2.

, , -
-

, .
erase — , -

. -
ASCII. -

<Backspace>. ,
UNIX

$ whp<Backspace>o<Enter>
who.

kill — . -
kill

: <Ctrl>&<?>. :
<Ctrl>&<X> <Ctrl>&<U>.

nl — . -
line-feed ( ). ASCII

newline ( ).
stop —

. ,
. -

<Ctrl>&<S>. -
.

start — , -
stop. stop , start

. start -
<Ctrl>&<Q>.

.
eof — (

).
ASCII eot, -

<Ctrl>&<D>.
intr — . -

-
, , SIGINT.
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— -
. intr

<Delete> <Ctrl>&<C>.
quit —

, ,
SIGQUIT. quit -

<Ctrl>&<\>.
susp — . -

-
, ,

SIGTSTP. -
— « », -

« », « » « ».
(« » — , -

UNIX.) , -
.

susp <Ctrl>&<Z>.
stty

( ),
: erase, kill, eof, intr, quit,

susp.

$ stty erase “^f“
erase -

<Ctrl>&<f>. ,
<Ctrl>&<f> “^f”.

stty -
.

.

8.9.3. termios

stty, -
, ( -

) — termios.
.
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termios -

tcgetattr tcsetattr:
#include <termios.h>
int tcgetattr(int ttyfd, struct termios *tsaved);
int tcsetattr(int ttyfd, int actions, const struct termios *tnev);

,
ttyfd, tsaved.

,
tnev, actions

.
<termios.h> -

:
1) TCSANOW — -

;
2) TCSADRAIN —

;
3) TCSAFLUSH — -

.
termios <termios.h> -

:
tcflag_t c_iflag; /* */
tcflag_t c_oflag; /* */
tcflag_t c_cflag; /* */
tcflag_t c_lflag; /* */
cc_t c_cc[NCCS]; /* */
c_iflag — ,

.
, - .

cr ( ):
INLCR — lf ( ) cr;
IGNCR — cr;
ICRNL — cr lf.

, UNIX
lf. -

ICRNL.
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« » -
, (

) ( )
:

IXON — - .

stop (
<Ctrl>&<S>).
start — <Ctrl>&<Q>;

IXANY — -
. , -

start
;

IXOFF — - .
,

stop , -
. , -

start.

, c_iflag.
( ) 1.

0. -
c_iflag -

-
. , tdes — termios. -

cr
tdes.c_iflag |= IGNCR

c_iflag -
-

. ,
cr -

tdes.c_iflag &= IGNCR
c_oflag — ,

.
, - .

:
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OPOST — .
,

. ,
;

ONLCR — lf -
cr lf;

OCRNL — cr lf.
c_cflag — , ,

: - ,
. . UNIX.
c_lflag — , .

, :
ICANON — . -

, ;
ISIG — (intr

quit). ,
, intr quit

;
IEXTEN — ,

;
ECHO —

;
ECHOE — erase «erase–

–erase». , - ,
, - ,

(
), - , -

, , -
, ;

TOSTOP — SIGTTOU -
.

c_cc — , -
, .

c_cc , -
<termios.h>:

VERASE — erase;
VKILL — kill;
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VSTOP — stop;
VSTART — start;
VEOF — eof;
VINTR — intr;
VQUIT — quit;
VSUSP — susp.

. -
quit , -

( — 0):
struct termios tdes;
/* */
tcgetattr(0, &tdes);
tdes.c_cc[VQUIT] = “^y“; /* CTRL–Y */
/* */
tcsetattr(0, TCSAFLUSH, &tdes);

8.9.4.

, -
:

1) - . -

;
2) ( ) -

erase, kill, intr, -
susp.

: ) -
cat -

; ) -
, erase kill; )

, -
, -

intr susp.
.

,
« » -

.
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8.10. 9.

-
-

.

8.10.1.

:
1)

( . 2.5.1);
2) ( . 2.5.4) — ; ; -

;
3) ( . 3.4).

8.10.2.

-« »,
socket. :

#include <sys/types.h>
#include <sys/socket.h>
int socket(int domain, int type, int protocol);

, -
:

domain —
: AF_UNIX — , , -

; AF_INET — -
,

Internet;
type — -
: SOCK_STREAM — ; SOCK_-

DGRAM — ;
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protocol — ,
, ,

. -
0,

.
socket ,

1. -
socket ,

« - »
( -

).
:

int sockfd;
if ((sockfd = socket(AF_UNIX, SOCK_DGRAM, 0)) < 0)
{

printf(“ \n“); exit(1);
}

8.10.3.

-
. -

bind:
#include <sys/types.h>
#include <sys/socket.h>
int bind(int sockfd, struct sockaddr *address, int add_len)

sockfd — ,
socket;

address — ( ) sockaddr;
add_len — sockaddr.

bind
0, — 1.

sockaddr — -
, <sys/socket.h>:
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struct sockaddr {
sa_family_t sa_family; /* */
char sa_data[]; /* */
};

-
bind sockaddr

sockaddr_un, ,
sockaddr_in,

. sockaddr_un
<sys/un.h>:

struct sockaddr_un {
sa_family_t sun_family; /* ==AF_UNIX */
char sun_path[108]; /* - - */

};
bind , -

. : . -
- - ( ) -

- .
( , ), ( )

( ).
, - ,
, -

.
bind :

struct sockaddr_un serv_addr;
int sockfd, saddrlen;
. . . . . . . . . . . . . . . . . . . . . . .
unlink(“/home/vlad/abc.server“);
bzero(&serv_addr, sizeof(serv_addr));
serv_addr.sun_family = AF_UNIX;
strcpy(serv_addr.sun_path, “/home/vlad/abc.server“);
saddrlen=sizeof(serv_addr.sun_family)+strlen(serv_addr.sun_path);
if (bind(sockfd, (struct sockaddr *) &serv_addr, saddrlen)< 0)
{
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printf(“ \n“);
exit(1);

}
-

- (/home/vlad/abc.server)
sockfd. -

. -
( ), -

. serv_addr
, . -

saddrlen
bind.

, -
,

, . —
- -

. -
mktemp, , -

- ,
- . ,

/tmp/clnt.XXXX -
«X». - :

struct sockaddr_un clnt_addr;
int sockfd, caddrlen;
. . . . . . . . . . . . . . . . . . . . . . .
bzero(&clnt_addr, sizeof(clnt_addr));
clnt_addr.sun_family = AF_UNIX;
strcpy(clnt_addr.sun_path, “/tmp/clnt.XXXX“);
mktemp(clnt_addr.sun_path);
caddrlen= sizeof(clnt_addr.sun_family) +

strlen(clnt_addr.sun_path);
if (bind(sockfd, (struct sockaddr *) &clnt_addr, caddrlen)<0)
{

printf(“ \n“);
exit(1);

}
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8.10.4.

socket bind -
-

, ,
. -

.
-

. —
, — -

. -
, -

, -
.

sendto:
#include <sys/types.h>
#include <sys/socket.h>
int sendto(int sockfd, const void *msg, int len, int flags,
const struct sockaddr *address, int add_len)
sockfd — ;
msg — , -

;
len — ( );
flags — , -

. , 0;
address — ,

;
add_len — , .

sendto
- , -

( ), -
,

.
, ( )

. (
1.)



3378. 2

,

, -
- .

, -
recvfrom:

#include <sys/types.h>
#include <sys/socket.h>
int recvfrom (int sockfd, void *msg, int len, int flags,

struct sockaddr *address, int *ad_len)
sockfd — ;
msg — ,

;
len — ( );
flags — , -

. , 0;
address — ,

- ;
ad_len — ,

, -
.

recvfrom
sockfd ,

-
, - -

, address.
recvfrom

,
— 1. , -

, -
, « » - .

,
.

recvfrom
, -

« » .
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. - ,

NULL, — 0.

8.10.5.

-

.
,

.
-

.
, , -

. -
, , -

. , ,
, , -

, -
. ,

.

. -
, ,
, -

-
- . -

. -
.

:
. . . . . . .
/* */
. . . . . . .
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/* */
. . . . . . .
/* -

*/
for ( ; ; ){

cad_len = sizeof(caddress);
n= recvfrom (sockfd, msg, len, 0,(struct sockaddr *)

&caddress, &cad_len);
if (n < 0) { printf(“ \n”); exit(1);}

/* */
. . . . . . .

/* */
if (sendto(sockfd, msg, l, 0,

(struct sockaddr *)&caddress, cad_len) !=l) {
printf(“ \n”); exit(1);}

}
}

:
. . . . . . .
/* */
. . . . . . .
/* */
. . . . . . .
/* */
msglen = strlen(msg);
if (sendto(sockfd, msg, msglen, 0,
(struct sockaddr *)&saddress, sad_len) != msglen) {
printf(“ \n”); exit(1);}

/* */
if((n = recvfrom ( sockfd, msg, len, 0, NULL, 0)) < 0)

{ printf(“ \n”); exit(1);}
/* */
. . . . . . .

}
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8.10.6.

, -
UNIX: - , -

, - , -
.

, -
.

1. . -
, -

- . -
.

.
2. .

, -
- . -

.
3. . -

, -
- .

.

.
4. .

-
, - .

-
.

1.
. ( -

2 4 .)
2.

( 2 4), -

( 1 3).



3418. 2

1. . UNIX / . -
. .: – - , 1999. – 528 .

2. . UNIX SYSTEM V. Releas 4.2: -
/ . . – .: - , 1995. – 287 .

3. . Unix: . / . , . - -
. – .: , 2000. – 384 .
4. . . -

/ . . – .:
, 2002. – 848 .

5. . . / . . -
, . . . – .: , 2001. – 544 .

6. . . shell / . . -
. – .: , 1999. – 318 .



342 . ., . .

. .
. .

11.04.2006. 60 84/16.
. School. .

. . . 19,76. .- . . 16,02. 100. 444.

.
634050, . , . , 40.

. (3822) 533018.


