UTZT

P TI T320TE U TSATOT BSSer T BTz
ATS: dropped

D (sbin/eviogmgr -c "severity=DEBU
]

infeviogmar -c 'age > "30d")

dropped
516]: Accepted rsa for esser from :ffff:87.234.201.207 port 62004

77]: Accepted rsa for esser from
ng[7653]: STATS: dropped 0
d rsa for esser from :ff:87.2
STATS: dropped
ser from
bin/eviogmgr -c

ff:87.234.201.207 port
rity=DEB

from :ffff:87.234.201.207 port 6:

slog-n
4 sshd[31088]

d rsa for esser from :ffff:87.234.201.207
TATS: dropped 0

¢ "sever

infeviogmgr

infeviogmar ¢ ‘age > "30d")

(root) CMD (/sbin/eviogmgr -c "severity=DEBUG")

STATS: dropped 0

(root) CMD (/sbin/eviogmgr -c ‘age > "30d

ATS: dropped

d publickey for esser from ::fff:192.168.1.5 port 59771 ssh2

ATS: dropped

er from 34.201

MD (/sbin/eviogmar -c st

S: dropped 0

(root) CMD (/sbin/eviogmgr -c 'age > "30d")

STATS: dropped 0

d rsa for esser from :ffff:87.234.201.207 port 6

TATS: dropped 0

ccepted rsa for esser from ::fff:87.234.201.207 port 61330

STATS: dropped 0

midi_event: unsupported module, tainting kernel

] STATS: dropped 0

q nsupported module, tainting kernel

sshd[29399]: A d rsa for esser from ::fff:87.234.201.207 port 62566

0g-ng[7653]: STATS: dropped 0

bin/cron[662]: (root) CMD (sbin/eviogmgr -¢

3]: STATS: dropped
84]: (root) CMD (/sbin/eviogmgr -c 'age > "30d")

STATS: dropped 0

rsa for esser from 4.201.207 port 64183

)

port 6209
rity=DEBUG")

6

everity=DEBUG")

29

f:87.234.201.207 port 62822

syslog-ng|
sshd[11586]:

d rsa for esser from :ffff:87.234.201.207 port 629!
d rsa for esser from :ffff:87.234.201.20
d rsa for esser from ::ffff:87.234.201.20
vted rsa for esser from :ffff:87.234.201.207 port 62778

Ihome/esser/Daten/Dozent/Folien/bs-esser-24.odp

, # +28& %3 1 $% 3
"# $%)%& & + 48 %&+$ 5% 33
o g0 6 & 7& $2 & & 1
ot %t % ,4 8 9%&8. + 9

3&% ) +++' &,

T+ &+ S 4 :
I " #$ < ' &2& %! + 4 2& 3

& + 4

< ' & ++ 1 %3 & 4 /

, o 1&+4 ++ . & /& =%$""9%/ #% &
- .+ % & 4"  %&+4 >

0"1
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. +
1& 8
1% 3, % ;>
%3 & #
1
% +% &%
# 3+
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&+ $ & 4

. 9=
2& & % $%

+3 +2 &

$/& 42 $
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+

2
, %%+ ;+%

2

*_|_), "o

%4 =$"" & 6 '?B'
& ?24@ ++ & $2 + & $/
% /& $%4C "
enter:

; Variablenwert in Register kopieren und
; dann Variable auf 1 setzen
; War die Variable 0?

tsl register, flag

cmp register, 0

jnz enter ; Nicht 0: Lock war gesetzt, also Schleife
ret
leave:
mov flag, 0 ; 0in flag speichern: Lock freigeben
ret

7 % $/ 1 +

%) % + 2& &' %& $ @
&% & #9% % / &

++ D & ) % ) 2& 4
#$ %3 & T#D =& %)
&E> %3 & + @ + $% 3 4

Hans-Georg Eler, FH Michen Betriebssysteme I, WS 2006/07, 2007/01/24

& 7?74 >2
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H

while (true) {

while (true) {

e 0,
& ) < AJ Cl=true; C2=true;
24@ + & w?i(le (cz)(){ y whileé)c{l){
if (turn 1= 1 if (turn 1=
/| +& A 3+ Cl=false; C2=false;
while (turn 1= 1) { while (turn = 2) {
I* wait */ * wait */
] h
Cl=true; C2=true;
h b
h ;
kritischer_bereich(); kritischer_bereich();
turn=2; turn=1;
Cl=false; C2=false;
} }
4 Cl=true,; C2=true;
. 1
turn=2; turn=1;
# + % while (C2 && turn==2) while (C1 && turn==1)

Hans-Georg Eler, FH Mchen

Betriebssysteme I, WS 2006/07, 2007/01/24 Zusammenfassung (2/2) + Folie 6

I* warten */;
kritischer_abschnitt();
Cl=false;

/* warten */;
kritischer_abschnitt();
C2=false;

.

% 3 +32 @ +

%& + & 7#D "
1@ + % & ' & $/&
# ./ =+ ) &/4 >,

' &+ 4 % &/ %3 2

& /& & 5% &8 9. $"

1 +4 ' & | & 4 7T#D5
& ' &% & & /
=<+ ># +2/ & & ' & &"

& % & +4 ' &

/4] &2%""

s &% & ' &2
&% & "
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0 1( #( 2

0 1( #( =) &%

%&& %33 ) +> $/ 4) &'
1 $% ) 3

1@ % + 3 % & #%33 "

%

) +2
&1

F4 #%33 "

n chste Schreib-Position

>[I

n chste Lese-
Position

#%33 3++
6 % + #%33 +
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) =5F+ >@ +2& [/ 3+ ./& ,
) 3 + :3/ 6=8%+& .3
A % 9>"
13 & ) =H#H & / H) >,
) %1 & 23++ ) . 2
& +4 W& + 2 / &
) "
) =@ & H) >
& % + [ 423++ & + 2
) %1 C = 4] &' &&
>
7& & % , wait (&sem);

/* Code, der die Ressource nutzt */
signal (&sem);

@ )
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0 1( #(

A+ % o ,
%S @ +8 %I9SF+ & +
# #%33 "
& $% 3 ++ % & & #% 33 +
/| =% BB >2/4 & @ % G .++ #%33
+ 4 "
& @ % 3 + %&& #% 33 . ++
/| =% BB >2/4 & $% G + #%33
+ 4 "
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3 4

3 4 + @ +=%3+>2& & 5% 33 %3
%% 1 =%, +% G3+ , . >

c" ) ' &2& 5% . 33 /++2/F &
& ' &5% 2+ 4 +
, Warteschlange enth It Threads einen wecken
Warteschlange leer: Mutex auf true setzen

34 = %+4+% >5(6 2
+ ) 2& % & | 4
wait  (mutex) { signal  (mutex) {
if (mutex==1) if (P in QUEUE(mutex)) {
mutex=0; wakeup (P);
else BLOCK_CALLER; remove (P, QUEUE);
}
else mutex=1;
}
6% ) / +42 + %+ 4
% ;3 ;4+% . 5% 33=4 >
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7 n

4C % ; %& ) (" &
(" )+
+4 &/ & @ % 2& S5F+ $% & 2
/

+4 &/ & @ %
.+ I & %
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8
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3# + ) ' =1J4 10K> O
L& # + ) . '+ \ /
% 0O
5  J$ '++ o+ +" — s
L& #+ )/ + 9 OuO
14 %& " r

5% C #+)& &

+=$"IF > %&+ 4. Tt "

#+ ) %+ W& +H# F

=) O % C+ 2
3++4 6
5% F& & # + ) : +—'O

MN ) \ /
) MN3 J& #+ ), % 4
+4 2/ & +.3 & @
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9

% ; ) & & H) /[ =>
% & +=> )+ ,
F && %3 % ./ => +=>& 34 &
#$ & A 4
% ; ) L+ + =& #3$ 2 &

+3 + /%& >

%3 %3 . +=> % .+ #$ /4] &

%/ +& $%N/4 & #$
& #$ %/ + &%+

H, " ) % ;

$%3F++ + )
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F+ # + /

%
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3 2

3
: ) %&%; % & # 2.
%& J& 4 I =>%& +=> %3%$% %3
&& $  +. 23%4 &
3 4) + & 4
3 ) 1% . #$&% 2@ +2)3$ ++
& % . + % &1 %4 % ,
#$ 4C & # 3&% & %3 %3 24C
%! + & %3& 1 %4 %
$% 3"
5%J& 5 %4 4 % $ #$ 4.
=&" ", #$&% %3 >"

/] &8&% @ + & ) $&% 3
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#9$ | #9$

#3 | 3
#$

1

krit_1(); 1

1

krit_1(); 1
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#$ | #$
3
N
78 fQ
@ + D T g0
#$8&% | 3=> m_wait(cv) L
=28 | Zeit
R
|

o e I - m_signal(cv)

+= >G

L] Y
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3 ;

<3$) <+ & &%+
<)+% & # $&% B&@ + =%! + )% +
& 4+ #3&% 4 5% 33 %3 >
3 %& + @3 2% 4 $%
$2
% / +3 4 JF
( - (
J& 5% &. + %& + %4
Pl = > %3%3& #$ ) = & 3 >
P += > ) #$ ) =4
#$ 2& & P/ =>. + >G

3+ % + . @+ &
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v

& , <)+ % # % o+
@ % # |/ ++ ' &2 J&
$+ & + # +
1 4 $" % % & 5/ 3+
++ $ &' &=% F > % 3
$% F
& T
& )

o

' & %3 ( %4 %3%& + 4

| ++= +& %)) > ( %3 %3 2
/
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- / & %4 +F. %;2 & . &
?24 & =5% 33 >% &2%&& 8@ F+ 4 9
& 3 +
7 % A&? $% 332 & +% "
7 % , $% 332 & +% "
# &A & ? $% 332 & ? +% 2 4 = + 4>
# & $% 332 & ? +% 2 4 /
=%)& + 4>
1 +% ., $% 3324 & 5% 33 +%
''&3 & ?4 &% "
& ?4 8% & . & 24 & &
F+ 2/ && ?24 [F "
& ? 4 &% $% ? 4 & ' &
%. F+ 2 +14 & ' &2 & ?24 IF /& 4"
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, +4 2 $% C H) %3

+
, 7++4 3 $% 4G 3+ & @ &
A )3 2% Y
4 )+$ :/
& + 5% ++%
. ( S
&% ,8 & @ &% 9="T#>

&% + = +"Di1#>
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- 2

6 % % $/ %3 %3
send (destination, &message);
receive (source, &message);
< %4 ' & +4 2/ $/"
3 % 3 /& 4C
@ +,3%4 %
%) =% %& 2 + L)% >
6 +,
%3IIF& &% 1%)+3$ & 1
@/+% & 6 3 S%++ %&5 + C
@4 % @ +% & +&% C
)+ % $""&% #) & ++ = &/ > &
AHT "
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-4 L, 2

#9 >3 4
) &P % ;P P
) &P % P+ 4 Pl 2 P/
) &P % ;P% + 4 P)
) &P % ;P& P&

P .+%
#9 >7 . (

Threads warten darauf, dass eine bestimmte Bedingung erf lltist, und
schlafen solange (vgl. Monitore)

pthread_cond_init
pthread_cond_wait
pthread_cond_signal & pthread_cond_broadcast
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9

- 4

%3 @ +, P 2 P&& %2

P &2

H) %3
P&P +
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P & P%& P& 2

4 P2+ P2 P 2
P2 P 23&P3 P=$ P>
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-4 o#

7 #9 >
posix_sem = sem_open("/MeinSemaphor",
sem_init(posix_sem, O, INIT_WERT);
sem_post(posix_sem); /[* signal */
sem_wait(posix_sem); [*wait  */

34 (6

1 #$

) =4 ) o+ >
). )%+

= $% )

+=> F+/ %& +H)
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24 % ;%4
7&28& ) ?4
/| 2 & ?4.3

0,

& ++,$%F $+
unsigned long flags;
spin_lock_ irgsave
[* kritischer Abschnitt */

-2

% +%
3& & F+ 2 +F %3 + 3
/ &=8) 9>

spinlock_t xy_lock = SPIN_LOCK_UNLOCKED

spin_lock (&xy_lock);
[* kritischer Abschnitt */
spin_unlock (&xy_lock);

% )

(&xy_lock, flags );

spin_unlock_ irgrestore (&xy_lock, flags );

= %) 2&

Hans-Georg Eler, FH Mchen

) G %)"5% &/ & =+ >
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$% o+ %) 4. & % 3,

spin_lock_ irq (&xy_lock);
[* kritischer Abschnitt */
spin_unlock_ irq (&xy_lock);

+ 4+ %) % $M' &

) 74 & 8 4% .92

&"", C+ 2& + ) ?249% +
& $%3 & 2/ 4% . %3 %3

% 4

+ % ) ?4,A& ?4
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@ ! &% % &

down (&sem);
/* kritischer Abschnitt */

up (&sem);
@
!
% +323++ ) .3
# 10"
% +323++ " .3
$ ! n
% 2& ) $% + 3++ & + 24
& %4 3 + $% 4
A& ) , &% ;=% I>
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< + ) &8 +3&974

) + 42/ &/
+ "
y 1&& 1 &' & &
+ /4
) 3 ) 2& +F
5 % + /&,4 @ /&% . A $
) &% #9$ < ; $ 2
%) &+ = %) &+ /& . &%+
&+ >
782& ) ./ & [++2& 3
+ 2?24 $ =) 5% 334 &$%3 2 &
& ' & +3 + ">
) 4C % + " & %3& A %
$% 3 +
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& & 1 $% 33 $ >
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<?% #$ < ; %B$ = %) A% >
#$ 2& & <? F+2& 3 +3
+3+ [/ && <?% %3
%3/ 4 /& | & |/
<? 4% . #% 2& & <? F+2& 3 + %
% 3
6 %$ E
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6$4& =P6'G U) >
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+ +2. &% =$"" S# # 4 ++>
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[1]
b )
6 , =& & =>
, & =>2 3 =>2 &=>2/ =>
& +4 % 3 1 2 ++
+

) + +4 & @ + [F+
? %;,5% 33 1 & 4)
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B&# $# "

7 #

#) % < %4 $ 8
& 9#HSE  CH+

#$ + 6 3 =+" ) ">
int mkfifo(const char *pathname, mode_t mode);

& $% % H)$ +& 1

#$% C33 #)/ +1

F1&+ %& & & #S$ 34+ /
1 2) =##6:2"">

< % 4 &A % % #) ./&
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1( ) 1( )
1 D1# T#
$ $
v v
v v : 4
: 4 v v
v v 4 &
4 & v v
v v S
& e - & v ey
v v j . ~)
3 < v v
# # & w. A &
+ Ty
v
+
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find ./ -name "*.txt" | grep -i "betriebssystem" | sort
: -i\
—nagwned".*/ ot \— "%I;eetﬁe;)s\ e sort
! system"
1 #) " < % 4 %
% & % #)

Unbenannte Pipes

Prozess erzeugt Pipe (Anfangs- und Endst ck): pipe(fds)

Prozess verdoppelt sich mit fork()

Vater und Sohn verwenden die beiden Pipe-Enden: read(), write()
Pipe bleibt offen, bis einer der Prozesse sie mit close() schliet
Prozesse, die nicht verwandt sind (fork), brauchen benannte Pipes

In Pipe schreiben und lesen wie in Datei
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[+ 2:/ )3 %& $% 4
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%4 %"

@ & & %4

/[ && : % = &

6%/ 4> & #$
+2& & %4

%3 "

1 /&&
%&3$% 4

F && %
%&& & O
% & %3 %3 &

#$ % F
= (%3 >"

Hans-Georg Eller, FH Michen

main () {

&/“=funktion (x);

funktion  (int x) {

return x*x;

printf (y);

vy Y
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? #

Client machine (Caller)

Server machine(Callee)

SY%++, ), M) "% &

Hans-Georg Eder, FH Michen

Client Client stub Server stub Server
Call Pack parameters Unpack parameters Call
Client Server
Reitin Unpack result Pack result Return

+

Messalg]e transport
over the network

* ) P & A#73+ ")&3
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1 3&")
4 =( " C+
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# +,7+ %& A /& .+
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4+ =%& 3 > )+ &
/)4 2+ 24 +; %4 % = 4
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)4 %) 4
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=C

6 ,6/4 +
% AH#H7T=8% A#79>3 6 [ 4+
6 #$&% ,4&2 &2 && 2 2 .2 &2/ 2
2 2+ 42 + 42 &+ 42 3
2/ 6 /&,
tcpdump -s 1024 host 192.168.1.2 | grep nfs > /tmp/tcpdump.log
1 .67+ %@ $ $% 21 + 2
% 2+C
6 7+ 3 . A#7T& 6 # $&% 4& 2 2/ 2
&2 . %
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4 ++ C = & & )3F ./ &
+ 1 )F >

#$ 4" C+ 23+ & % & )3F
#$ ) % $

& AH#H7T + =/, %4 8

$9>4C %3
37, &I + % %3

3 # 4++2/ +4+ @ &% 4
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All gather:
MPI_Allgather ()

P3

T
N

@ & # #
#
+4 &= %Y%#P 61>
+4 &= % %# P 61>
= % %# P 61>
)%33 =% %# P 61>
84++4 .9< % 4 =++#3$ 3
# 3+ % >2%$" " #PA 1D7
2%" " #P:AA A
%$ &3 1 )
% $')+ =$"(* &2&8&%
86 39<$)09
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3H# D( po[a] [ | | po[al [ | |
P EI:D:‘ Broadcast . P1 ...
P2 - p2|A
Broadcast: ps[ T [ [] P3
MPI_BCast ()
ro[alslclo] ... ro[al [
Scatter: P ‘:]:I:l:‘ P1 E...
MPI_Scatter () e[ [ [ [] Gather p2fc] [ [ |
sl [ []] pa[o] [ [ ]
S/I?’tlh(g:ather 0 Polal L] ro[a]e]o[o]
- a ED___]:I All gather P1 “EE
p2lc] [ [ ]
o[ T 1]
[n0]a1]a2]s|

All to all:
MPI_Alltoall

+&,

) 2% 4 43 ++%,8D  # 92 100*

PO

T

w
HEIEY
8] [o]=]
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lock (B);
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unlock (B);
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Deadlock-Behebung

Entziehen einer Ressource?
In den F llen, die wir betrachten, unm glich (ununterbrechbare Ressourcen)

Abbruch eines Prozesses, der am Deadlock beteiligt ist

R cksetzen eines Prozesses in einen fr heren Prozesszustand, zu dem die
Ressource noch nicht gehalten wurde (erfordert regelm Qiges Sichern der

Prozesszust nde)
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# shutdown -h now "Vorlesung vorbei"
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