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1 Background

As part of the IMIS Krnel project [1], anx@eriment vas set up toan valuable QoS xperience. The
goal of the gperiment vas to ®aluate netwrked QoS support, and demonstrate thHecefof resource
resenation in a congested netwk. This note describes theperiences and results.

The idea of thexperiment vas to configure a netwk system with at least one host on either side of one
or two routers, use a tifiad generatqgrMgen [2], to generate dd@rent combinations of 1 Mbps resedv
and unresered UDP flavs between the end hosts until netlw congestion occured, and measure the
effect (throughput) on the resed flov(s).

2 Different netw ork infrastructure attempts
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Figure 1 Original netw ork infrastructure

The original intention was to use the IMiIS/IMMCL [3] netwk infrastructure in Figure 1. khaver, as it
was disceered that there &s no current support for thd K interface card (R-A2) in the IPv6 softvare
(experimental 10S) for the Cisco 7206 routdris was not possible. Instead, iaw decided to add an
advanced temporary routeaind use the intermediate 100BaseTX Ethernetarktafrastructure at NR
and Ifi/UiO in Figure 2 for thex@eriment.
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Figure 2 Intermediate netw ork infrastructure with temporar y router netw ork

RSVP (ReSera&tion Protocol) [4] s chosen as the QoS signalling protocolweler, nev problems

were discoered when trying to depjoRSVP in the IMiS netark nodes. Most importantlyhe 1Pv6

router softvare had no support for RSVP signalling eitherefethough the commands wergdg).
Additionally, it was strongly recommended that the RSVP host daemon (SolariSR&UH5]) on
Solaris 2.5 should ka all OS patches installed, which conflicted with the non-patched OS requirements
in the IPv6 softwre (SUNWpv6 package). Installing the IPv6 sofive on a patchedeknel was neer

really tested, though. There were no problems installing the RSVP host daemon (ISI rel4.2a4 [6]) or
FreeBSD 2.2.5 with IPv6 support (INRIA). A description of all the IMiS mekwnodes is in dble A.



Name Operating System Hardware Type IPv4 Address
varda SunOS 5.5 Sun Sparc Ultra 128.39.11.130
tulkas FreeBSD 2.2.5 PC, i486 128.39.11.131
ulmo Windows NT 4.0 PC, i486 128.39.11.132
manve Sun0S 5.5 Sun Sparc Classic 128.39.11.146
nienna FreeBSD 2.2.5 PC, i586 128.39.11.147

imis-gw I0S 11.3/ Cisco 7206 FEO/0: 128.39.11.129

experimental 10S FE3/0: 128.39.11.145

FE4/0: 128.39.11.220

Table A: Description of the nodes in the IMiS network

In order to do ayresource reseation perimenting at all, it &s decided to re-install the IPv4 router
software with RSVP support (I0S 11.3) in the IMIS netky and perform thexperiment on the 1Pv4-
only network infrastructure in Figure 3.
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Figure 3 The IMIS netw ork f or testing QoS with RSVP .

In this system configuration RSVP signalliiRATH andRESV messages) between hosts and routes w
successful, and RSVP statasvproperly maintained on the routElowvever, because of the configura-
tion, limiting the devnstream trdfc in the router \as impossible, as during congestion gdskvere nat-
urally dropped in the switch, and not in the roufepossible solution wuld have been to replace the
downstream 100BaseTX Ethernet card with a 10BaseT Ethernet carthidwas unaailable for the
project.

Instead, it vas decided to insert another router (Cisco 2503) in theonlet@and limit the tréfc by solely
using the asynchronous serial line (with maximum throughput 39 kbps) for communication between the
two routers. The resulting netvk infrastructure is in Figure 4.
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Figure 4 The IMiS netw ork with tw o router s to limit the traffic.

Again, in this system configuration RSVP signallingswsuccessful, and RSVP state properly main-
tained. Havever, because thereas no RSVP support in theweouter the end-to-end QoS principle did
not apply as only danstream (one-ay) trafic reseration was possible. Also, the sloserial line meant
that one of the Solaris hosts (neehwould time out during booting, andifto restart properlyAddition-

ally, a similar RSVP xperiment using a serial line had already been completed inaydii}; therefore
this IMIS Kernel experiment should preferably focus on somethinéedsht, like using AM as the core
technology

Although none of the alve objections wuld prerent experiment accomplishment, itag decided to
change the netwk infrastructure once more. Wahat the IMiS netwrk was IPv4-only support for the
ATM interface card in the routexkisted, and the originally intended IMiS/IMMCL nedvk infrastructure
over ATM was a@in possible. Thus, IPv4 router sofite with RSVP support (I0S 11.3pwre-installed
in the MMCL netvork, too. A 2 Mbps permanent virtual connection (PV@swestablished between NR
and Ifi/UiO, and the RSVP host daemon (ISI rel4.2a43 wstalled on FreeBSD 2.2.6 at Ifi/UiO. The
resulting infrastructure is in Figure 5, while a description of the MMCL2 owtwodes is in dble B.

Name Operating System Hardware Type IPv4 Address

fixus FreeBSD 2.2.6 PC, i586 128.39.11.67
mmcl2-gw I0S 11.3/ Cisco 7206 FEO/0: 128.39.11.219
experimental 10S FE4/0: 128.39.11.65

Table B:Description of the nodes in the MMCL 2 network
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Figure 5 Test netw ork infrastructure inc luding both the IMiS and MMCL netw  orks.

After increasing the hold queue to 200 patskon each M interface, also in this system configuration
RSVP signalling between hosts and routeas wuccessful, and RSVP state properly maintained in both
routers. Havever, as it vas discwered that there &s no trdic control support (e.g. ®ghted Rir Queu-

ing) for the A'M interface card in the router sofme, no admission control and patklifferentiation
could be performed. This meant that theedf of resource reseaation could not be demonstrated, as

more than just RSVP signalling is necessary for QoS guarantees to be made in ¢k, néteh is
illustrated in the throughput measurements in Figure 6.



A (aprkr)ivr\wl f/litz)p(?s) Reservation szgggt
Flow 1 1 No 583
Flow 2 1 No 581
Flow 3 1 No 596

Table C: Throughput measurements with no reservations on any flows (packet size 1400 bytes, duration 120

seconds)

B (apI;Iro.vivnSI\i/lzbis) Reservation TZLOEgBE;t
Flow 1 1 No 588
Flow 2 1 Yes 583
Flow 3 1 No 588

Table D: Throughput measurements with rsvp reservation on flow 2 (packet size 1400 bytes, duration 120 seconds)

Figure 6 Measurements indicate no diff erence in the thr oughput distrib ution between the unreser ved
flows in Table C, and the flo ws (one of three reser ved) in Table D.

Now, the intermediate 100BaseTX Ethernet ratwinfrastructure is agn the present configuration,
with IPv6 router softare re-installed, it without RSVP and AM support in the routers, as st in
Figure 3 with IPv6 instead of IPv4.

The problem with the current natvk infrastructure:

* incompatible softare (IPv6) and hardave (ArM) on the routers
* no support for simultaneous use of IPv6 and RSVP in routers and on some hosts
 too lage datalinks (100BaseTX Ethernet) for netkvcongestion to occur

3 Discussion

The goal of the thexperiment vas to galuate netwrked QoS support, and demonstrate tHecefof
resource reseation in a congested netwk. Although, no successful resource reagBon has been com-
pleted, aluable insight in QoS configuration has beamegd, and correct RSVP signalling and state
maintenance achred. Some misassumptionssedeen made in the processt mary lessons about net-
work system configuration and RSVP/halso been learnt.

In hindsight, the choice of a rebhaily inexpensve router (Cisco 7206) has peal to be a bad one. If a
more adanced product from the Cisco 7000 routenily had been chosen, nyaof the incompatibility
problems wuld probably hee been woided.



A short technological conclusion based on the currentar&tinfrastructure:

In

IPv6+ATM = incompatible (the IPv6 router sofie (xperimental I0S) does not support tHEM\
interface card (R-A2))

IPv6+RSVP = incompatible (the IPv6 router saiter (&xperimental IPS) does not support RS¥iRd
IPv6 and RSVP host sofewe on Solaris 2.5 require fdifent patchedédenels)

IPv4+ATM = compatible
IPv4+RSVP = compatible

ATM+RSVP = incompatible (the IPv4 router softre (I0S 11.3) does not support tiatontrol for
the ATM interface card (R-A2))

short, the technology platform in the IMiIS/MMCL netik is not yet mature for megeneration QoS

support, when that includes both IPv6, RSVP ahtfA

4
[1]

[2]
[3]

[4]

[5]
[6]
[7]

References

Infrastructure for Multimedia applications in Seamless psgt& (IMiS Kernel), Norwgian Computing Center
http://ww. nr.no/ims/ims-k/

The “Multi-Generator” (MGEN) toolpt t p: / / mani mac. i td. nrl . navy. m | / MGEN/

Multimedia Communication Laboratory (MMCL), Department of Informatics avéhsity of Oslo,
http://wwifi.uio.no/~mcl/

Braden, R. et al., Resource ReS#idh Protocol (RSVP) -afsion 1 Functional Specification (RFC 2205), September
1997,http://info.internet.isi.edu:80/in-notes/rfc/files/rfc2205.txt

Downloading site for the Solaris RSVP daemiory: / / pl aygr ound. sun. com pub/ r svp/
Downloading site for the ISI RSVP daemdmp: //ftp.isi.edu/ rsvp/rel ease/

The project “RSVP @chnology for UNINETT Multimedia Services” at Molde Cgiée
http://ww. hi nol de. no/ ~kd/ r svp/ (A project report is\ailable at
http://ww. hi nol de. no/ ~kd/ rsvp/ pilot/rmain/rmin.htn)






