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UMTS-Simulator

. Aufgabenstellung

Versuchsautbau

Bridge — Logik

'Quality Of Service' Bewertungsgrossen
Wahrscheinlichkeits-Verteilungen
Simulator — Logik

Native — C (libpcap — read / libnet — write)



1. Aufgabenstellung
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2. Versuchsaufbau

Crossover - Kabel

192.168.0.15 192.168.0.22

255.255.255.0 255.255.255.0
PC — Linux PC — UMTS-Simulator PC —
Client , Server
Gleiches SUBNET

CROSSOVER - Kabel

Bridge + Simulator — Logik




3. Bridge — Logik

PING 192.168.0.15

192.168.0.15 192.168.0.22

00:00:00:00:00:02

00:00:00:00:00:01

Client UMTS-Simulator Server
—

ARP dest: FF:FF:FF:FF:FF:FF src: 00:00:00:00:00:01

—
REARP dest: 00:00:00:00:00:01 src: 00:00:00:00:00:02




macConETHI1
00:00:00:00:00:02

192.168.0.15

00:00:00:00:00:02

macConETHO

3. Brldge — L()glk 00:00:00:00:00:01

MACContainer

ethl

Client

UMTS-Simulator

eth(

192.168.0.22

00:00:00:00:00:01

Server

—

ARP dest: FF:FF:FF:FF:FF:FF src: 00:00:00:00:00:01

—

REARP dest: 00:00:00:00:00:01 src: 00:00:00:00:00:02




3. Bridge — Logik

NIReaderBridge — Thread:

[/ macConETH1 and macConETHO
[/ should be initialized
whi l e(true) {
packet = readPacket ();
1 f (! nmacConW i te.contal nsMAC( packet.srcMAC))
{
macConRead. addMAC( packet . srcMAC) ;
gueueW i t e. addPacket ( packet);

}



3. Bridge — Logik

NIReaderBridge WriteQueue NIWriter
write read
EthernerPacket = 271 - 2 o BthernerPacket
nto RERRRRRE from
k= <

S -

NI NI
NetworkInterface NetworkInterface
liest von einer schreibt auf einer

Netzwerk- Netzwerk-
Schnittstelle Schnittstelle

in eine Queue von einer Queue



4. QoS — Bewertungsgrossen

1. Block Loss Rate — BLLR

Prozentzahl der verlorengegangenen Packete

2. Block Delay Spread — BDS

Abstand von zwei aufeinanderfolgenden
Packeten (beim Empfanger) in Millisekunden

3. Block Out of Sequence-Weite — BOSW

Packete kommen in falscher Reithenfolge an



5. Wahrscheinlichkeits-Verteilungen
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5. Wahrscheinlichkeits-Verteilungen

/\

Gauss Verteilung

N

M

X

Standard — Normal — Verteilung:

u = 0 - Mittelwert
o = 1 - Standardabweichung

o' =3[(x-p]/n

z = Random.nextGaussian();

xX=z%*0+u



6. Simulations — Logik

Filter.birFilter(key):

Confi gVal ues cv=Confi gVal ues. get | nst ance(key);
doubl e randBLR =randonBLR. next Doubl e() ;

int pBLR = cv.get Act BLR();

[] *** 1 f pBLR==-1(error, cv not init)
[/ *** => return true (no filter)

| f (randBLR>( ( (doubl e) pBLR)/ 100.0))return true;
return false;



6. Simulations — Logik

Filter.bdsFilter(key):
Conf i gVal ues cv=Confi gVal ues. get | nst ance( key);

| ong bdsAvg
| ong bdsSi gna

cv. get Act BDSAvg( ) ;
cv. get Act BDSSi gma( ) ;

[ *** normal -di stri buti on
randonBDS. next Gaussi an() ;

/
Z
X (z * bdsSi gma) + bdsAvg;

return X,



6. Simulations — Logik

Filter.osFilter(key):
Confi gVal ues cv=Confi gVal ues. get | nst ance(key) ;

doubl e randGOS = randon0S. next Doubl e() ;
Int pCS cv. get Act OS() ;

| nt 0SAvg cv. get Act CSAvg() ;

I nt 0osSigna = cv. get Act &SI gna( ) ;

[ *** 1 f pCS=-1(error,cv not init)=>no filter

1 f( rand0S < (((double)p(S)/100.0) ) {
[[ *** normal -di stribution
doubl e z = randonOS. next Gaussi an() ;
doubl e Xx (z * osSignma) + 0SAvg;
return X;

}

[l *** else: no out of sequence
return O;



6. Simulations — Logik

liest von einer
Netzwerk-
Schnittstelle
in eine Queue

NIReaderBridge WriteQueue NIWriter
write read
EthernerPacket = 271 - 2 o BthernerPacket

nto RERRRRER from

o =

4} -

: E

NI NI
NetworkInterface NetworkInterface

schreibt auf einer
Netzwerk-
Schnittstelle
von einer Queue



6. Simulations — Logik

NIReaderBridge WriteQueue NIWriter
N
/ write read
BthernerPacket + 3/ - 2 BihemetPacket
- v T /I - - :
L -
~ ¢}

NetworklInterface NetworklInterface

BLR Filter:
if(Filter.blrFilter() == true) {
writeIntoQueue(EthernetPacket);

J




6. Simulations — Logik

NIReaderBridge WriteQueue NIWriter
write read
EthernerPacket — 471" - el

= nto RERRRRER from

4}

o

NetworkInterface NetworkInterface

BDS Filter:
readFromQueue();

sleep( Filter.bdsFilter() );
writeOnNI(EthernetPacket);




6. Simulations — Logik

NIReaderBridge WriteQueue NIWriter

et gy,

write “read N
S - 7~ m— Y S

1nto fro?n
3 b 2
: T &
0OS=0
NI e NI
NetworkInterface NetworkInterface
BOSW Filter:

Queue.get(Filter.osFilter());




6. Simulations — Logik

NIReaderBridge — Thread:

[/ macConETH1 and macConETHO
[/ should be initialized
whi |l e(true) {
packet = ni.readPacket ();
1 f (! macConWite.contal nsMAC( packet . srcMAC) {
macConRead. addMAC( packet . sr cMAC) ;
I f(Filter.blrFilter(devRead)) {
gqueueW i t e. addPacket ( packet,
Filter.osFilter(devRead),
Filter.bdsFilter(devRead));



6. Simulations — Logik

NIWriter — Thread:

whil e(true) {
packetl nfo
del ay
packet

gqueue. get Packet () ;
packet | nf o. get Del ay() ;
packet | nf o. get Packet () ;

t hi s. sl eep(del ay);

ni.witePacket (packet);



6. Simulations — Logik

WriteQueue — getPacket():

[ *** try to find the first packet wmwth o0s==0
for(1=0;1<packetlnfos.size();1++) {
pi = packetlnfos.get(i);
| f (pi.get OSVal ue() <=0) {
packet | nf os. renoveEl enent At (0); break;

}

el se {
pi . decr OSVal ue() ;
pi =nul | ;

}

}

return pi;



7. Native — C

[l *** init the LI BPCAP:

pcap t *pcap _descr = pcap open |ive(dev_read,
BUFSI Z,
prom sc,
timeout (-1),
pcap_errbuf);

[ *** cl|l ose LI BPCAP:
pcap cl ose(pcap_descr);



7. Native — C

[/ *** read fromdevice wth LI BPCAP:

struct pcap pkthdr pcap_ packet Header;
const u_char *packet=pcap next (pcap_descr,

&pcap_ packet Header) ;
[l *** error-handling

pcap geterr(pcap_descr);

[l *** return captured | ength
return pcap_packet Header. capl en;



7. Native — C

[] *** init the LIBNET:

|1 bnet _t *libnet _descr=libnet init(LI BNET_LINK ADV,
dev _wite,
| 1 bnet _errbuf);

[] *** close LI BNET:
|1 bnet destroy(libnet _descr),;



7. Native — C

[] *** wite to device wth LI BNET:

wite status = libnet adv wite [ink(libnet descr,
packet,
| en);

[l *** error-handling

|1 bnet _geterror(libnet _descr);

[] *** return the count of really witten bytes
return wite status,;



UMTS-Simulator

* Von einem Netzwerk-Interface lesen (LIBPCAP)

* Auf emnem Netzwerk-Interface schreiben (LIBNET)
* Bridge — Logik

 Simulation von 'QoS'-Grossen

- BLR — Block Loss Rate
- BDS — Block Delay Spread
- BOSW - Block Out of Sequence Weite



Quellen

LIBPCAP

http:// www.tcpdump.org/
LIBNET

http://www .packetfactory.net/projects/libnet/
JAVA
http://java.sun.com/docs/books/tutorial/index.html
Vertellungen

http://www.uni-konstanz.de/FuF/wiwi/heiler/os/vt-index.html



