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| ntroduction

 Moreintelligent routing and Traffic
Engineering I1s needed in the Internet,
because

— users reguire better service
— networks' resources are not utilized evenly
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e QoS-routing in the Internet would be an excellent

sol ution to enhance the utilization of the network
resources

e The present protocol implementations have been
more or less in the development phase (though
now some intra-area sol utions have been
emerging)

* |dea: why not to use an existing QoS-routing
simulator to do the route calculations!
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\ TLSINK NOLOG

‘Utilizing a simulator to calculate
QoS-routes for areal network

o A totally different approach to do "the same
thing”

* Network’s (one OSPF area) topology
iInformation is collected to a centralized

place where the routes are calculated for
every router

e Free software can be used
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But...

 However, it’s complicated to collect the

Information of the network’s state
periodically and give it to the ssmulator
e 30, In thiswork the main goals have been:

— to transfer the network’ s topology information
to aformat that the ssmulator understands

— to convert the ssmulator’ s routing tables to real
ONesS
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ORS

e Developed by Dr. Peng Zhang (Networking

lab.)
e Based on MaRS

* Network topology Isdefined in a
configuration file containing components
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e Node

e link

e gospf

* Isvp

°rm

e sources, sinks

Realtime
RM1 source 1 QOSPF1

RSVP1 NODEL

1-2
1-3

3-2

RSVP3 NODE3

RM3 QOSPF3

e link cost function
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\ HELSINKI UNIVERSITY OF TECHNOLOGY

- A very short example from QRS
parameter file (node comp.)

conponent 'nodel' NODE 0 O

param ' nodel' 32 0 # nodel

param 1000 82 0O # Delay to process a packet (uSec): 1000
pflags 0 O # Speed of node (uSec/kbyte): O

param -1 82 0 # Buffer space in bytes (-1=inf): -1

param-1 82 0 # Mean time btw failures (sec): -1

param1l 82 0 # Interfailure dist (0=>EXP, 1=>UNIF): 1

param 1000 82 0 # Enter standard deviation if UNIF: O
param 1200 82 0 # Mean time to repair (sec): 1200
param 0 82 0 # Repair time dist (0=>EXP, 1=>UNIF): O

param 1000 82 0 # Enter standard deviation if UNIF: O
pflags 26 0 # Node status: Up

pflags 2e 4 # Buffer space used: O

pflags 2e 4 # Max buffer space used: 4920

pflags 2e 4 # Nunber of packets dropped: 1

pflags 2e 4 # Instantaneous drop rate: 0

pflags 2e 4 # Menory utilization: O

pflags 2e 4 # I nput routing queue has 0 pkts

pflags 2a 8 # flow tabl e

pflags 2e 4 # 1 k1-2 out put queue has 0 pkts

pflags 2e 4 # 1 k1-4 out put queue has 0 pkts

pflags 2e 4 # |1 k1-7 output queue has 0 pkts
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* Theideology how to define atopology istotally
different in QRS than in the real world

e QRS doesn’t use subnetsor IP addresses at all —
simplifications are needed in conversions
— pros: route calculation is faster

— cons: 1) difficult to get working well 2) the routes are
not always the most optimal ones, but doesn’t matter so
much in the real life because the usersreside usually in
the stub networks
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\ "LSINKI UNIVERSITY OF TEC
tworking labe

o All indl ithasfet difficult to fit the QRS to the
whole entity, it’s not intended to be used in this
purpose

e There has aso been problems with routing table
printings of QRS

 Anyway thereisstill effort to get the QRS
working

e Thereisnowadays another similar project called
TOTEM in Belgium, we may have some co-
operation in the future so QRS could be replaced
with more suitable ssmulator
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The test network

* Route calculation using QRS isdonein the

Policy Server

e Therouters (FreeBSD PC:s) contain Zebras

— zebra daemons are modified so that they don't
update the routing tables
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Networking laboratory

The test network

Spirent
SmartBits 600

Provider

Eclgc Router

(FreeBSD PC @ /
with AITQ)

Provider
Core Router
(FreeBSD PC
with ALTQ)
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Zebra

o Severa routing daemons, modular

architecture

— z€brad

— ospfd User
—ripd -
— bgpd pace
— €lC.
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Zebra

* We use ospfd (and zebrad) only

e ThereisaCommand Line Interface in zebra

e Using anexpect script the LSDB can be
fetched to atext file

e Also SNMP (OSPF MIB) could be used and
there has been some experiments
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ospfd> show i p ospf database router

OSPF Router with 1D (10.10.101.102)

Router Link States (Area 0.0.0.0)

LS age: 1267

Options: 2

Fl ags: 0x2 : ASBR

LS Type: router-LSA

Link State ID: 10.10.13.1
Advertising Router: 10.10.13.1
LS Seq Number: 8000002d
Checksum 0xc525

Length: 72

Nunmber of Links: 4

Li nk connected to: a Transit Network
(Link 1D Designated Router address: 10.10.10.1
(Link Data) Router Interface address: 10.10.10.1
Nunber of TCS netrics: 0
TOS 0 Metric: 10

Li nk connected to: Stub Network
(Link 1D Network/subnet nunber: 10.10.11.0
- (Link Data) Network Mask: 255.255.255.0
Number of TOS netrics: 0
TOS 0 Metric: 10
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Zebra stogether

 Thereare Perl, Tcl/Tk and expect —scripts
which glue things together and keep the
system running

* Thetopology info is converted using Perl
because it has useful lists as data structures
and It’ s suitable for parsing
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"algorithm”

o First the router-L SAs are parsed.:

— the Router 1D of each router isinserted to first line of a
list and the corresponding QRS node ids are generated

— the interfaces of the routers are listed under them

* Then the network-L SAs are parsed.

— the ” Attached routers’ are inserted to another list (one
column corresponds to one subnet having a particular
Designated Router)

— alist having corresponding QRS ids is created
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Networking laboratory

Topology information Conversion

Generated..
LSDB as a text file

__________ 1
Router LSAs " rounter IDs vz Xyz Xye.¥yz @ye.wyz.XyzXyr WyzXyzXgz.Egz | I
P QRS node IDsk 1 2 3 __n
|
interfaces - [Eyz.xyz xyzmyz [ryz.xyz.xyzxyz myzxye.ayzapz | i
- interfaces | fmyz.zpz.xyz.ayz gyz.Zye.xgzayr | :
3 [eyz.xyz aye.ayz ! i

attached attached attached

designated routers  — | - ______
routers routers routers

attached routers

LR

in QRS:
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Networking laboratory

altql

x10:10.10.10.10
x11:10.10.20.10

altq2

router iDs —»
ORS node IDs—™

interfaces

x10: 1010202

An example

x10:10.10.10.1

12:10.10.100.101

corel

Policy /TE
Server

x13:10.10.200

x10: 10.10.200.2

core2

1 x2:1010.100.102

altqd

x10:10.10.30.3

x10:10.10.30.101

xl1:10.1040.101

x10:10.10404

router IDs QRS _IDs interfaces

altqd

10.10.10.1 10.10.20.2 10.10.30.3 10.10.40.4 [10.10.100.101 10.10.100.102

1 2 3 4 5 51
10.10.10.1 10.10.20.2 10.10.30.3 10.10.40.4 10.10.10.101 | 10.10.80.101
10.10.20.101 | 10.10.40.101

neighbors_router_IDs

10.10.10.1 10.10.20.2 10.10.30.3 10.10.40.4

10.10.100.101

10.10.100.101 10.10.100.101 [10.10.100.102 (10.10.100.102

10.10.100.102
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real ones, "algorithm’

 The QRS srouting tables are read to a
multidimensional list (the nodesin horiz. array
and the routes for them in vertical arrays)

e These are converted to real routing tables

— difficult because QRS doesn’t have | P addresses /
subnets

— however has worked with some simplifications

» e.g.the”subnets’ are class C, one particular node "takes care”
of the subnet (the one having the largest id), etc...

« when finding the correct gateway or dest. addr. the interface
lists of the neighbors are trawled and when the ntw addresses
match that’ s the right one...
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- Converting QRS routing tables to
real ones

(K FOULIDG Tanle as a

text file:

qospfi

Destinotion Next hop Cost

nodeX mil

node¥ 1H-Y

o T,

Destination Next hop Cost e ode

node¥ nil e e estination
nodeZ 1%-¥ * = Gateway
node Ki-Z e FEoater 1D
qospfQ -

Kernel ronting table
of router <Router ID>:
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| - -
Zebra i C-server | Route information
«
oute
R EEEEEEEEEE
| Routing
_____________3F_socket
: I
Kernel o
v
|
|
|

——————————————

______________

_________________

 Notel The Zebra has been modified so that
It doesn’t update the routing table
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|RoNet seminar

23



Static information

the state of the network 1s static

 Thereisagraphical user interface which
can be used to insert parameters for QRS
components

« Of course should be done dynamically in
the future
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\ HELSINKI UNIVERSITY OF TECHNC

Graphical user interface

Route calculation system B ]

File Help

Route calculation svstem
Povvered "
% 7.ebra

Edit parameters

Lirk.
Source
Sink

Firn |2_
(lozpf

Fezvp

Link Cost Fon

Time of the cycle [minutesz)

Start route calculation process
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\ HELSINKI UNIVERSITY OF TECHNC

GUI - parameter window

=101 %]

Mode parameters

Parameters for a node:

param [nodd|32 |0 niode ®

param |1000(82 |0 Delay to procesz a packet [uSec)
pflags |0 1] Speed of node [uSeckbyte]

pararm | -1 gz |0 Buffer gpace in butes [-1=inf)
pararm | -1 gz |0 tean hme bhw Failures [zec)
paran |1 gz |0 Interfailure digt [0=:EXF, 1=:LIMIF)
param |1000(82 |0 Enter ztandard dewiation if LIMIF
param (1200182 |0 tean time to repair [sec)

parar |0 gz |0 Repair time digt [0=>EXF, 1= 1MIF]
pararn |1000(582 |0 Enter standard dewiation if IMIF
pilage|2E |0 Mode statuz

pilagz|2e |4 Buffer zpace uzed

pflagz|2e |4 Max butfer space uzed

pilage|2e |4 Mumber of packets dropped

pilagz|2e |4 Ingtantaneous drop rate

pflagz|2e |4 Memorn utilization

pilage|2e |4 Input routing queus has 0 plktsz
pflagz|2a |8 Flaw table

pilage|2e |4 lk1-2 output queue has 0 pkts
pilagz|2e |4 lk1-4 output queue haz 0 pkts
pflagz|2e |4 lk1-7 output queue has 0 pkts

Clear values

Print values ta file |

1722005 Fetch walues from file




R-TLTAT B G
r.

porams_for_node_component porams_for_gospf_component porams_for_rsvp_component ete...
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M easurements

e Due to the problems with the QRS (in this work!)

there are no accurate measurement results to show

 However the QRS itsalf calculates routes very fast
and the topology conversions happen in the blink
of an eye (e.g. for circa 50 routers)

e Some stress test have been done and the
conversions seem to work well at least for a
topology with 50 routers (Spirent Adtech
AX4000' s routing emulation is used to create the

topology)
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Conclusions

It hasn’t been easy to fit QRS into real world OSPF route

calculation process

Anyway the topol. info conversion, routing table
conversion, RT update via Routing Socket, GUI etc. are
working

Only a simple prototype which can be developed further
by others

More parameters should be updated automatically (e.g.
using SNMP)

With this kind of system also the QoSR-algorithms could
be researched easily
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