Sep 19 14:20:
Sep19

amd64 s
amd6a Jusr/sbin

amd64 sysiog- nr[«m:
amdea e [6516)

7.234.201.207 port 63375

87.234.201.207 port 63546
y=DEBUG")

30d")

11ff:87.234.201.207 port

rsa for esser from :ffff:87.234.201.207 port 643

gmgr -c “severity=DEBUG")

(¢ gmgr -c ‘age > "30d")
S: dropped 0
dropped 0

23%1:00:01 amds 39]: (root) CMD (sbin/eviogmgr -c "severity=DEBUG")
Sep 23 01:00:01 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 23 02:00:01 amd64 /usrisbin/cron[25555]: (root) CMD
Sep 23 02:00:01 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 23 18:04:05 amd64 sshd[6554): Accepted publickey for esser from ::fff:192.168.1.5 port 59771 ssh2
18:04:05 amd64 syslog-ng[7653]: STATS: dropped 0
18:04:34 amd64 sshd[6606]: Accepted rsa for esser from :fff:87.234.2
01:00:01 amds: sbin/cron[12436] (roo) CMD (isbin/eviogmr -c“severiy
01:00:01 amd64 syslog-ng[7653]: STATS: droppe
02:00:01 amd64 nuv q\ mm o

bin/eviogmgr -c ‘age > "30d")

207 port
DEBUG")

sbiny

bin/eviogmar -c ‘age > "30d")

02:00:01 amd64 syslog-ng[7653 dropped 0
11:15:48 amd64 sshd[20998] pm rsa for esser from :ffff:87.234.201.207 port 64456
11:15:48 amd64 syslog-ng[7653]: STATS: droppec

13:49:08 amd64 sshd[23197]: Accepted rsa for esser from :ffff:87.234.201.207 port 613
13:49:08 amd64 syslog-ng[7653]: STATS: dropped 0
15:42:07 amd64 kernel: snd_seq_midi_event: unsupported module, tainting ker
07 amd64 syslog-ng[7653]: STATS: dropped 0
7 amd64 kerne seq_oss: unsupported module, tainting kerne!
Accepted rsa for esser from ::fff:87.234.201.207 port 62566
3]: STATS: dropped 0

(roo) CMD gmgr -c "severity=DEBUG")
5 01:00:02 amdsd syslog-ng[7653]: STATS: dropped 0
02:00:01 amd64 /usr/sbin momlA&Jj (root) CMD (/sbin/eviogmgr -¢ "2
02:00:02 amd64 syslog-ng[7653]: STATS: dropped 0

59:25 amd4 sshd[8839]: Accepted rsa for esser from :fif37.234.201.207 port 64183
25 amd64 syslog-ng(7653]: STATS: dropped 0
amd64 sshd[8921): Accepted rsa for esser from :ffff:87.234.2
02 amd64 sshd[9372): Accepted rsa for e ,mrmu 11ff:87.234.2
25 amd64 syslog-ng[7653): STATS: dropped
amde4 s ]: Accepted rsa for
37 amd6a syslog-ng[7653]: STATS: dropped 0
10 amd64 sshd[11586]: A ed rsa for esser from :ffff:87.234.201.207 port 62951
7 amd64 sshd[11608]: Accepted rsa for esser from ::ffff:87.234.201.207 port 63392
8:33 amd64 sshd[11630]: Accepted rsa for esser from :ffff:87.234.201.207 port 63709
for esser from :ffff:87.234.201.207 port 62778

e > "30d")

207 port 642
01.207 port 620

29

11ff:87.234.201.207 port 62822

/home/esser/Daten/Dozent/Folien/bs-esser-18-english.odp

# $ % #
$ # &$' # !

Application layer

Transport layer

Metwork layer

Data link layer
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Trom 87234201207 port 6155

s (hop
b (root) C o (/sbin/eviogmgr -c "severity=DEBUG")
Sep 20 01:00:01 amd64 syslog-ng| ATS: dropped 0

Sep 20 02:00:01 amd64 /usr/sbin/cron[30103]: (root) CMD (/sbin/eviogmgr - ‘age >
Sep 20 02:00:01 amd64 syslog-ng[7653]: STATS: dropped 0

Sep 20 12:46:44 amd64 sshd[6516]: Accepted rsa for esser from :ffff:87.234.201.207 port 62004
Sep 20 12:46:44 amd64 -ng[7653]: STATS: dropped 0

Sep 20 12:48:41 amd64 sshd[6609]: A a for esser from :ffff:87.234.201.20
Sep 20 12:54:44 amd64 sshd[6694] from ::f(f:87.234.201.20
Sep 20 15:27:35 amd64 sshd[9077] from ::fff:87.234.201.20
Sep 20 15:27:35 amd64 syslog-ng[76! ATS: dropped
Sep 20 16:37:11 amd64 sshd[1C 7](2\ epted rs er from :fff:87.234.201.207 port ¢
Sep 9(: 16:3711 amd64 syslog-ng[7653]: STATS: dropped 0

Sep 20 16:38:10 amd64 sshd[10140]: Accepted esser from :ffff:87.234.201.207 port 63546

ort 62105

ce

pted rsa for esse
pted rsa for esse

.

port 62514
7 port 64242

375

uep,\ 01:00:01 amd64 /usr/sbin/cron[17055]: (root) CMD (/sbin/eviogmar -c "severity=DEBUG")
Sep 21 01:00:01 amd64 syslog-ng[7653]; STATS: dropped 0
bin/cron[17878]: (root) CMD (/sbin/eviogmgr -c ‘age > “30d")

Sep 21 02:00:01 amd64 /usr
: amd64 syslog-ng[7653]: STATS: dropped
amdsd sshd31088]: Accepted sa for ess
5ep 21 17:43:26 amds4 syslog-ng[7663]: STATS: dropped
Sep 21 17: sshd[31269]: Accepted esser from ::ffff:57.234.201.207 port 64391
Sep 21 18:43:26 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 21 19:43:26 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 22 01:00:01 amd64 ron[4674]: (root) CMD (/sbin/eviogmgr -c "severity=DEBUG")
Sep 22 01:00:01 amd64 syslog-ng[7653]: STATS: dropped 0
Sep 22 02:00:01 bin/cron[5499]: (1oot) CMD (/sbin/eviogmar -c ‘age > "30d")
Sep 22 02:00:0 log:ngl7653]: STATS: dropped 0
Sep 22 20:23 syslog-ng[7653]: STATS: dropped 0

0 Iusrisbinjcron[2: MD (/sbin/eviogmgr -c "severi

from :fff:87.234.201.207 port 63397

st/sbi

=DEBUG")

sbinfeviogmar -c

0 syslog-ng[7653]; S

Sep 23 18:04:05 amd64 sshd[6554]: Accepted public
Sep 23 18:04:05 amdo4 syslog-ng[7653):
Sep 23 18:04:34
Sep 24 01:00:01 3
Sep 24 01:00:01 ¢
Sep 24 02:00:01
Sep 24 02:00.
Sep 24 11:15:
Sep 24 11:15:
Sep 24 13:49:
Sep 24 13:49:0
Sep 24 15:42:
Sep 24 15:42
Sep 24 15:42:0°
Sep 24 20:25
Sep 24 20:25
Sep 25 01:00:0.
Sep 25 01:00

ey for esser from 192 168,15 port 59771 ssh2

ATS: dropped

SShd[660G: Accepted rsa for esser !mm

bin/ r'm‘m.sm (root)

g-ng[7653]: STATS nmm)pu

4 Jusrisbini c'on[l 53]: (root) CMD (/sbin/eviogmar -c ‘age > *30d")

4 syslog-ng[7653]: STATS zhopped 0

5shd[20998]: Accepted er from :fff:87.234.201.207 port 64456

syslog-ng[7653]: STATS: zhopped

4 5shd[23197]): Accepted rsa for esser from :ffff:87.234.201.207 port 61330

syslog-ng[7653]: STATS: dropped 0

ernel: snd_seq_midi_event: unsupported module, tainting kernel

-ng[7653]: STATS: dropped 0

kernel: snd_seq_oss unsupported module, taint

64 sshd[29399] pted rs sser from :ff:8

syslog-ng[7653]; STATS: droppe

4 Just/sbin/cron[662): (root) CMD (/sbin/eviogma -c "severit

syslog-ng[7653]: STATS: dropped 0

Sep 25 02:00:01 lust/sbin/cron[1484]: (foot) CMD (/sbin/eviogmgr -c ‘age > "30d"

Sep 25 02:00: 464 syslog-ng[7653]: STATS: dropped O

Sep 25 10:59:25 amd64 sshd[8889]: Accepted rsa for esser from ::fff:87.234.201.207 port 64183

mm.n-l wn., -ng[7653]: STATS: dropped 0

921]; Accepted rsa for esser from :ffff:87.234.201.207 port 64253

7 amdod o8 huu< ]: Accepted rsa for esser from ::fff:87.234.201.207 port 62029

wm e 7653] mrs dropped 0
for esser from :ffff:87.234.201.207 port 6282

87.234.201.207 port 62093
Isbin/eviogmgr -c "severity=DEBUG")

g kernel
34.20

207 port 62566

—Hg o)i] STATS: dropped
Sep 25 14:06:10 a hd[11586]: Accepted rsa for e:

Sep 25 14:07:17 amd64 sshd[11608]: Accepted rsa for
Sep 25 14:08:33 amd64 sshd[11630]: Accepted
Sep 25 15:25:33 amd64 sshd[12930]: Accepted

er from ::ffff:87

339:
234.201.207 port 63709
234.201.207 port 62778

% #1 $#l # % #
* +# $

% # #, ,
* ’ #(( ’ 1 ’

% (% $@E#" W
* , JH# #($

% (# (# $ # #
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Application Laver

(Fre | (BcP ] ([ NFs | [(BooOTP| [sNMP] [ RTP |

(Telnet ]| (HTTP |

ARP Ethernet, IEEE 802.3, IEEE 802,11 _ RARP
Token Ring. PPP. ete.
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## # o# . #/
#H# & #H((# - S #)

#(

App header | User dala

Ethemet Diriver

1 1

[ [

| TCP header Application data |

I . 1

re——— O sepment————=1

| P header | TCP header | Application data |
I 1
! IP datagram f

Fthemet header | IP header | TCP header Application data | Ethemet trailer |

. Fthemet

]
| - .
I Ethemet frame
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Host A Host B

—_—————— .

—_—————— .

! ! Telnet Protocol ")
Lt :
| |
1 " 1
I TCP Protocol I
N, TCP pw--------mmmm oo oo oo TP
| |
| |
: IP Protoco) I
P .t 1 :
1 1 1
I I I
I I |
: Ethernet Ethernet Protocol I Ethernet :
! Driver 7~~~ TTTTTTTTTTTTTT Diriver !

Ethernet segment or Ethernet hub
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#
"

#((
12 #(( &3 H# )

imapsrv.fhm.edu:143
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0 ( $#% &
# )

& # ., #)
# # +(

I# 3# 1&3) $ (

_$(
#
!
#H( # ( # #
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4 -

#

tcpmux
compressnet
compressnet
#

rie

#

echo

#

discard

#

systat

#
daytime
#
netstat
#

qotd
msp
chargen
ftp-data
ftp

ssh
telnet

#

smtp

nsw-fe
#

msg-icp
#

Hans-Georg Eler, FH Michen

Oftcp
1/tcp
2/tcp
3ltcp
4ltcp
5ltcp
6ltcp
Tltcp
8ltcp
9ltcp
10/tcp
1l/tcp
12/tcp
13/tcp
14/tcp
15/tcp
16/tcp
17/tcp
18/tcp
19/tcp
20/tcp
21/tcp
22/tcp
23/tcp
24/tcp
25/tcp
26/tcp
27lcp
28/tcp
29/tcp
30/tcp

" %

Reserved
# TCP Port Service Multiplexer
# Management Utility
# Compression Process
# Unassigned
# Remote Job Entry
# Unassigned
Echo
# Unassigned
# Discard
# Unassigned
users # Active Users
# Unassigned
# Daytime (RFC 867)
# Unassigned
# Unassigned [was netstat]
# Unassigned
quote # Quote of the Day
# Message Send Protocol
# Character Generator
# File Transfer [Default Data]
# File Transfer [Control]
# SSH Remote Login Protocol
# Telnet
any private mail system
mail # Simple Mail Transfer
# Unassigned
# NSW User System FE
# Unassigned
# MSG ICP
# Unassigned

# 0/udp
tcpmux 1/udp
compressnet 2/udp
compressnet 3/udp
# 4/udp
rje 5/udp
# 6/udp
echo 7ludp
# 8/udp
discard 9ludp
# 10/udp
systat 11/udp

# 12/udp
daytime 13/udp

# 14/udp
# 15/udp
# 16/udp
qotd 17/udp
msp 18/udp
chargen 19/udp
ftp-data 20/udp

fsp 21/udp
ssh 22/udp
telnet 23/udp

# 24/udp
smtp 25/udp
# 26/udp
nsw-fe 27/udp
# 28/udp
msg-icp 29/udp
# 30/udp

Operating Systems |, WS 2006/07 + 2006-12-18

Reserved
# TCP Port Service Multiplexer
# Management Utility
# Compression Process
# Unassigned
# Remote Job Entry
# Unassigned
Echo
# Unassigned
# Discard
# Unassigned
users # Active Users
# Unassigned
# Daytime (RFC 867)
# Unassigned
# Unassigned
# Unassigned
quote # Quote of the Day
# Message Send Protocol
# Character Generator
# File Transfer [Default Data]
# File Transfer [Control]
# SSH Remote Login Protocol

# Telnet
any private mail system
mail # Simple Mail Transfer

# Unassigned

# NSW User System FE
# Unassigned

# MSG ICP

# Unassigned
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0
($$5 # % # % I
O % # HH

#o % )

$0 $
4 - "

6- 77

7 -65
o
(## # ,(

#(

%
%($ - $ %

65 8-89676

8967 - 77 7

(
5-65
- (

Hans-Georg Eler, FH Mchen Operating Systems |, WS 2006/07 + 2006-12-18

6. IPC (2) + Slide 10

++
%
#((

%8

128.238.42.112 means
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& ! 1
"

10000000
11101110
00101010
01110000

H#
#% |
#  #

0
# )
(

in 15t Byte
in 2nd Byte
in 3" Byte
in 4th Byte
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‘i &H )
l; -$$ % < $ CH#

¥ (H# 0 %
0% &&
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# # - $ & ")
#(( & 1)
Bt #

$ #(
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& # +

0 1 2 3
01234567890123456789012345678901

Version | IHL| | Type aof Service Tatal| Length
Identification Flags Fragment| Offset
Time to Live Protocal Header Checksum

Source Address

Destination Address

Optiong Padding
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& # +

0 1 2 3
01234567890123456789012345678901

Source| Port Destination| Port

Length Checksum

Lo# # (S H HHH(

$ ’ ( #(
32-kit Source [P Address
32-bit Destnation 1P Address
=00 | 8-bit Protocol (0x17) 1 &-hit UDP Length
# # #( $ ( " 4 #
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& # +

0 1 2 3
01234567890123456789012345678901

Source| Port Destination Port

Sequernce| Number

Ackriowledgment (Number

Dffset  |[Reserved UIA|P|R| S| F Windo

Checksum Urgent Rointe

Options Radding

data
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$ grep http /etc/services | grep tcp
http 80/tcp # World Wide Web HTTP

@ >5

(&$ 0 )
, 75556

HHE" # S

( A69 6> 6 75556
% A696>? 88 6 >5
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#1  (HHE%H
( & #( #( )
% & #( #( )

# # " % 0 &= )
% $! (& 96>? 88 6)

(s ("
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(4514, + # 0

( B3
CLIENT
% CLOSED
B32C e
2C '
#S #

ESTABLISHED

"D OEH# # #'7
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(4514, + #

Frame 13 (74 bytes on wire, 74 bytes captured)
IP, Src Addr: 192.168.1.2 (192.168.1.2), Dst Addr: 129.187.244.212 (129.187.244.212)
TCP, Src Port: 10531 (10531), Dst Port: http (80), Seq: 0, Ack: 0, Len: 0

Source port: 10531 (10531)

Destination port: http (80)

Sequence number: 0  (relative sequence number)

Flags: 0x0002 ( SYN

Frame 14 (78 bytes on wire, 78 bytes captured)
IP, Src Addr: 129.187.244.212 (129.187.244.212), Dst Addr: 192.168.1.2 (192.168.1.2)
TCP, Src Port: http (80), Dst Port: 10531 (10531), Seq: 0, Ack: 1, Len: 0

Source port: http (80)

Destination port: 10531 (10531)

Sequence number: 0  (relative sequence number)

Acknowledgement number: 1  (relative ack number)

Flags: 0x0012 ( SYN, ACK)

Frame 15 (66 bytes on wire, 66 bytes captured)
IP, Src Addr: 192.168.1.2 (192.168.1.2), Dst Addr: 129.187.244.212 (129.187.244.212)
TCP, Src Port: 10531 (10531), Dst Port: http (80), Seq: 1, Ack: 1, Len: 0

Source port: 10531 (10531)

Destination port: http (80)

Sequence number: 1  (relative sequence number)

Acknowledgement number: 1 (relative ack number)

Flags: 0x0010 ( ACK & (
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(Untitled) - Ethereal

file Edit View Go Capture Analyze Statistics Help

BEE*x®E8 Rer2FL QAQAQ EHEX B
| % Leeren| v Anwenden|

|ip.addr==129.187.244.212 [~ [+E

.746846 129.187.244.212 192.168.1.2 TCp
.750239 129.187.244.212 192.168.1.2 TCP

1

1.

i =
17 1.665012 192.168.1.

1

1

1.947541 129.187.244.212 192.168.1.2 HTTP HTTP/1.1 200 OK[Unreassembled Packet

No.- | Time | source | Destination [>rotocol | Info
13 1.603159 192.168.1.2 129.187.244.212 TCP 10531 > http [SYN] Seq=0 Ack=0 Win=5840 Len=0 MSS=1460 TSV=64198234
14 1.664595 129.187.244.212 192.168.1.2 TCP http > 10531 [SYN, ACK] Seq=0 Ack=1 Win=25200 Lel TSV=1375405323
15 1.664658 192.168.1.2 129.187.244.212 TCP 10531 > http [ACK] Seg=1 Ack=1 W 5840 Len=0 TS 1982402 TSER=13
1:2 GET /home/fhm/d welcome.pcms HTTP/1.1
1.2 129.187.244.212 TCP 10517 > http [FIN, ACK] Seq=0 Ack=0 Win=24214 Len=0 TSV=641982402 T

http > 10531 [ACK] Seg=1 Ack=477 Win=25200 Len=@ TSV=1375465331 TSE
http > 10517 [ACK] Segq=0 Ack=1 Win=25200 Len=@ TSV=1375405332 TSER=

b Frame 16 (542 bytes on wire, 542 bytes captured)
v Ethernet II, Src: ©00:00:00:00:00:00, Dst: 00:14:6c:99:3e:aa
b Internet Protocol, Src Addr: 192.168.1.2 (192.168.1.2), Dst Addr: 129.187.244.212 (129.187.244.212)

v Hypertext Transfer Protocol
> GET /home/fhm/d_welcome.pcms HTTP/1.1\r\n
User-Agent: Opera/7.5@ (X11; Linux 1686; U)
Host: www.fh-muenchen.de\r\n
Accept: text/html, application/xml;q=0.9, application/xhtml+xml, image/png, image/jpeg, image/gif,
Accept-Language: de\r\n
Accept-Charset: i150-8859-1, utf-8, utf-16, *;q=0.1\r\n
Accept-Encoding: deflate, gzip, x-gzip, identity, *;q=0\r\n
Cache-Control: no-cache\r\n
Connection: Keep-Alive, TE\r\n
TE: deflate, gzip, chunked, identity, trailers\r\n
\rin

[en]\r\n

b Transmission Control Protocol, Src Port: 18531 (10531), Dst Port: http (80), Seq: 1, Ack: 1, Len: 476

image/x-xbitmap, */*;q=0.1\r"

il

0000 ©0 14 6c 99 3e aa 00 00 00 00 00 00 08 0O 45 60
(aloaN 02 10 de 35 40 00 40 06 b2 78 cO a8 01 82 81 bb
0020 f4 d4 29 23 00 50 cd bl 91 bé e® 34 9d 69 80 18
0030 ©5 b4 3e bc 00 00 01 01 08 0a 26 43 df c2 51 fb
GIEIONCERCI 47 45 54 20 2f 68 6f 6d 65 2f 66 68 6d 2f
GEC64 5T 77 65 6c 63 6 6d 5 2e 70 63 6d 73 20 48
0060 FEESEESTORPAINCY ISP WCIIINCE) 55 73 65 72 2d 41 67
0070 65 6e 74 3a 20 4f 70 65 72 61 2f 37 2e 35 30 20
0080 28 58 31 31 3b 20 4c 69 6e 75 78 20 69 36 38 36
0090 3b 20 55 29 20 20 5b 65 6e 5d Od Ga 48 6f 73 74
00a@ 3a 20 77 77 77 2e 66 68 2d 6d 75 65 6e 63 68 65 ¢ www. fh -muenche
00b@ Ge 2e 64 €5 @d 0a 41 63 63 65 70 74 3a 20 74 65 n.de..Ac cept: te

00ce 78 74 2f 68 74 6d 6c 2c 20 61 70 70 6c 69 63 61  xt/html, applica
=0.9.

a
09d0 74 69 6f 6e 2f 78 6d 6c 3b 71 3d 30 2e 39 2¢ 20  tion/xml :g=

0

I |[P:357D: 121 M: 0

. 6

Frame 16 (542 bytes on wire, 542 bytes captured)
Ethernet Il, Src: 00:00:00:00:00:00, Dst: 00:14:6¢:99:3e:aa
IP, Src Addr: 192.168.1.2 (192.168.1.2), Dst Addr: 129.187.244.212 (129.187.244.212)
TCP, Src Port: 10531 (10531), Dst Port: http (80), Seq: 1, Ack: 1, Len: 476
Source port: 10531 (10531)
Destination port: http (80)
Sequence number: 1  (relative sequence number)
Next sequence number: 477  (relative sequence number)
Acknowledgement number: 1 (relative ack number)
Flags: 0x0018 (PSH, ACK)
Hypertext Transfer Protocol
GET /home/fhm/d_welcome.pcms HTTP/1.1 \n\n
User-Agent: Opera/7.50 (X11; Linux i686; U) [en] \n\n
Host: www.fh-muenchen.de \rin
Accept: text/html, application/xml;q=0.9, application/xhtml+xml, image/png, image/jpeg,

image/gif, image/x-xbitmap, */*;q=0.1 \n\n
Accept-Language: de  \r\n
Accept-Charset: is0-8859-1, utf-8, utf-16, *;q=0.1 \n\n
Accept-Encoding: deflate, gzip, x-gzip, identity, *;q=0 \n\n
Cache-Control: no-cache \r\n
Connection: Keep-Alive, TE \nn
TE: deflate, gzip, chunked, identity, trailers \r\n
\n\n
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(. &!

Frame 20 (1466 bytes on wire, 1466 bytes captured)
Ethernet Il, Src: 00:14:6¢:99:3e:aa, Dst: 00:00:00:00:00:00
IP, Src Addr: 129.187.244.212 (129.187.244.212), Dst Addr: 192.168.1.2 (192.168.1.2)
TCP, Src Port: http (80), Dst Port: 10531 (10531), Seq: 1, Ack: 477, Len: 1400
Source port: http (80)
Destination port: 10531 (10531)
Sequence number: 1 (relative sequence number)
Next sequence number: 1401 (relative sequence number)
Acknowledgement number: 477  (relative ack number)
Header length: 32 bytes
Flags: 0x0010 (ACK)
Hypertext Transfer Protocol
HTTP/1.1 200 OK \r\n
Date: Sat, 16 Dec 2006 17:54:13 GMT \n\n
Server: Apache/1.3.31 (Unix) mod_perl/1.29 PHP/4.3.6 mod_ssl/2.8.17 OpenSSL/0.9.7d
X-Powered-By: PHP/4.3.6 \r\n

Keep-Alive: timeout=15, max=100 \r\n
Connection: Keep-Alive \n\n
Transfer-Encoding: chunked \n\n
Content-Type: text/html; charset= \n\n
\n\n

HTTP chunked response
&, (
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%
# create INET/STREAM Socket # create INET / STREAM Socket
s = socket. socket ( serversocket = socket. socket (
socket. AF_INET, socket.AF_INET,
socket. SOCK_STREAM) socket. SOCK_STREAM)
# connectto Port 80 # bind socket to hostname and HTTP
# (the standard HTTP port) # standard port 80
s. connect ((“www.fhm.edu", 80)) serversocket. bind (
(socket.gethostname(), 80) )
# become a server socket;
# max. 5 parallel connections
serversocket. listen (5)
#o# Fi( $ (
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[ #

7# 1

, | # # #$ (Hu#(

sockfd = socket (AF_INET, SOCK_STREAM,0); sock = socket (AF_INET,SOCK_STREAM) %
serv_addr.sin_addr.s_addr = INADDR_ANY;
serv_addr.sin_family = AF_INET; # send request to server while 1:
serv_addr.sin_port = htons (port); request = "GET ..." # accept connections
s. send (request) (clientsocket, address) = serversocket. accept ()
bind ( sockfd , (sockaddr *)&serv_addr, sock . bind ("™, port) # deal with request in a new thread
sizeof(serv_addr) ); # read server's reply ct = client_thread(clientsocket)
result =s. recv (MAXSIZE)
listen (sockfd , queuelen); sock . listen  (queuelen) def client_thread (sock):
# disconnect start_new_thread (client_handler,sock)
con = accept (sockfd , ..., ..); client ,addr=  sock . accept () s. shutdown (SHUT_RDWR)
s. close () def client_handler (sock):
n= read ( con,buf,sizeof(buf)); client . recv () request = sock. recv ()
write  ( con ,buf,sizeof(buf)); client . send () ..#  deal with request
sock. send (antwort)
sock. shutdown (SHUT_RDWR); sock. close ()

(1! # ( L.
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&

HH#

find ./ -name "*.txt" | grep -i "betriebssystem" | sort

- -i\
find ./ + grep -l
"betriebs\ sort
name "*.txt . system”

" #(#( #(
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#

W #(#(
#(#( $
# o, % # &S$

&

$ , #!
, #!

VH#  #

G!$ #( \
find ./ -name "*.txt" >/tmp/tl find ./ -name "*.txt" | grep-i\
grep -i "betriebssystem"” <ftmp/tl  >/tmp/t2 "betriebssystem" | sort

sort  </tmp/t2
rm /tmp/tl /tmp/t2
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#, $ #( ,
# & H(H( #)
$ #

# #( ( ($ $
& #) Il #

# $

# . #08&S) (
#1 (
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, HOH(,$! O #0$

int pipe_fds[2]; // File descriptors for the two
1 ends of the pipe

create a pipe;
pipe_fds[0]: for reading
i pipe_fds[1]: for writing

pipe (pipe_fds); //
I

if ( fork() '=0){/ parent process:
/I create data and send them through the pipe
write (pipe_fds[1], data, ...);

}else { Il child process:
/I read data from the pipe

mmsmd) read (pipe_fds[0], data, ...);
}
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#S #( # o OH(H#(

# 0$

% & #() & )
#define  PIPENAME"/tmp/mypipe" #define  PIPENAME"/tmp/mypipe"
int main() { int main(int argc, char *argv[]) {
int fd, ret_val, count, numread; int fd;
char buf[MAX_BUF_SIZE];
/* read arguments  */
/* create named pipe */ if (argc 1= 2) {
ret_val = mkfifo  ( PIPENAME 0666); printf("Usage : %s <string>\n",
argv[0]);
if ((ret_val == -1) && (errno != EEXIST)) { exit (1);
perror(“Error creating the pipe"); }
exit (1);
/* open pipe for WRITING
/* open pipe for READING */ fd= open( PIPENAME O_WRONLY);

fd=

/* read from pipe */

open ( PIPENAME O_RDONLY);
I* write to the pipe */

numread = read (fd, buf, MAX_BUF_SIZE); }

printf("Half Duplex Server: read from pipe: %sn", buf);

}

Hans-Georg Eler, FH Michen
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W # no# o
# (/
#0#
&$ #( W )

int mkfifo(const char *pathname, mode_t mode);

# # Y #°$
$ !

# ,#9
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#defi
#defi

b # " #

ine  PIPE_A "/tmp/mypipe-a"
ine  PIPE_B "/tmp/mypipe-b"

int main() {

}

Hans-Georg Eler, FH Mchen

int fd, ret_val, count, numread;
char buf[MAX_BUF_SIZE];

/* create named pipes */

ret_val = mkfifo (PIPE_A, 0666);
if ((ret_val == -1) && (errno != EEXIST)) { ... }
ret_val = mkfifo (PIPE_B, 0666);

if ((ret_val == -1) && (errno != EEXIST)){ ... }

/* open pipes for READING and WRITING, respectively */
fd_a = open(PIPE_A, O_RDONL)
fd_b = open(PIPE_B, O_WRONLY

I work with pipes */

numread = read (fd_a , buf, MAX_BUF_SIZE);
write (fd_b , buf, ...);

Operating Systems |, WS 2006/07 + 2006-12-18

write  (fd, argv[1], strlen(argv[1]));
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5 +%

+&&

_pipe()

% & O
$ T# "

# ##

&8 +
# (# (

%

&

& &

#define FIFO_NAME "W .\\pipe\\namedpipe"
hPipe = CreateNamedPipe(FIFO_NAME, ...)

4 ( "H
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