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TERENA/ DANTE TASK FORCE FOR TESTI NG ADVANCED NETWORKI NG TECHNOLOG ES

M nutes of the 2nd TF-TANT neeting held on the 25th and 26th of January

1999 at the TERENA Secretari at,

Anst erdam The Net herl ands.

Kevin Meynell - |ssue 2

PRESENT

Nane Organi sati on Country

Bob Ai ken G sco United States
Pant el i s Bal aour as GRNET G eece

M chael Behri nger Ci sco Uni ted Ki ngdom
Rui Bettencourt FCCN Por t ugal

Maur o Canpanel | a I NFN M | ano Italy

Zl atica Cekro VUB/ ULB Bel gi um

Howar d Davi es DANTE -

Rob van Di nt her KPN The Net her | ands
Armando Dom ngues FCCN Por t ugal

Franci s Dupont I NRI A France

Al ai n Durand | MAG &6 France

Ti ziana Ferrari | NFN Bol ogna Italy

Dusan Gabrijelcic 1 JS Sl oveni a
Silvia G ordano EPFL Switzerl and

Leon Gommans U. Ut recht/ Cabl etron The Net herl ands
Christoph Gaf (Chair) DANTE

Jaap Heffels KPN The Net her | ands



Dimtrios Kal ogeras GRNET G eece

A av Kvittem Uni net t Nor way

Cees de Laat U. Ut recht The Net her | ands
Ladi sl av Lhot ka CESNET/ USB Czech Republic
Aivier Martin CERN Switzerl and
Vassi |l i s Merekoulias GRNET G eece

Kevin Meynel | (Sec) TERENA -

Jan Novak DANTE -

Si non Nybr oe Tel ebi t Denmar k

Her man Pal s KPN Resear ch The Net her | ands
Juer gen Rauschenbach DFN Ger many

Victor Reijs SURFnet The Net her| ands
Est her Robl es Redl RI' S Spai n

Roberto Sabati no DANTE -

Robert Stoy RUS/ DFN CGer many

Davi d Sut herl and KPN The Net her| ands
Jean- Marc Uze RENATER France

Bert Wjnen | BM The Net her| ands
Wl fried Weber ACOnet Austria

Apol ogi es were received from

Bri an Car penter | BM UK Uni ted Ki ngdom
Si non Lei nen SW TCH Swtzerl and
Guent her Schm ttner JKU ACOnet Austri a

| stron Tet enyi HUNGARNET Hungary
Bernard Tuy CNRS France

APPROVAL OF M NUTES

The m nutes of the TF-TANT neeting held on the 5th and 6th of
Novenber 1998 were approved.

STATUS OF QUANTUM & TEN- 155

Howard reported the QUANTUM contract had been received fromthe

Eur opean Conm ssion in md-January having been dated the 28 Decenber
1998. As expected, the project start date was specified as the 1st
of Cctober 1998 which neant a nunber of deliverables were already
due.

The first lines for TEN- 155 had al ready been delivered. These were
the lines in the UK-Netherl ands- Ger many- France- UK | oop, and the

| i nes between the Netherlands, Swtzerland, Germany and Sweden. The
line from TEN- 155 to the US was al so operational. Lines fromthe
Net herl ands to Bel gium Germany to Sweden, CGermany to the Czech
Republic, and Greece to the Netherlands, were due shortly.



Unfortunately, the |line between Austria and Germany had fail ed
testing and was having to be re-tested. This would cause a knock-on
delay for the Austria to Hungary connection. In addition, the

Her mes supplied Iine between Germany and Italy had not yet been
delivered. As Hernes had also failed to supply the connection from
the Netherlands to Luxenbourg on-tine, this had rai sed sone concerns
about their performance.

There were still problens with Spain, Portugal and Sl ovenia that
needed to be resol ved before the old TEN-34 contract expired at the
end of March. Spain was due to be connected to TEN 155 sonetine in
April, but a contract had not yet been signed wth Portugal Tel ecom
as they were quoting extortionate rates. In Slovenia, the

t el ecomruni cati ons nonopoly were offering reasonably acceptabl e
prices, but they wished to retain ownership and control of all the
equi pnment. This was mainly because they consi dered ARNES (the

Sl ovenian NRN) a threat to their business.

Three nore countries were also planning to connect to TEN 155.
Cyprus and |Israel would be connected in the context of the EU funded
Q MED project, whilst POL-34 (the Polish Superconputer NetworKk)
woul d provi de the access point in Poland.

On the equi pnent front, the Ascend ATM sw tches were show ng sone
probl ens under high traffic |oadings. This was because each

i nterface had a single processor queue that was equal ly bal anced
bet ween CBR and UBR, but TEN- 155 was currently configured to solely
run UBR It was likely this problem could be solved by addi ng nore
interfaces. In addition, the new C sco 12000 router in New York had
a VC queueing problem 1f this could not be resolved, a G sco 7500
woul d be noved from Washi ngton D. C

The roll-out of TEN-155 al so neant interconnections wth sone
comrerci al networks had to be re-negotiated. BT still peered with
TEN- 155, but AUCS had stopped routing traffic to Ebone despite
agreeing to continue doing this for another six nonths.
Unfortunately, commercial networks did not appear to be willing to
sign zero-cost peering agreenents any | onger.

Wl fried was concerned about when the G sco 7000 series routers were
due to be replaced on TEN 155, especially given the problenms with
the new 12000 series routers. Howard replied there was no defined
tinmetable, but the 7000s ultimately had to be replaced because they
woul d not be adequate. They were | ooking at equi pnment from ot her
vendors, but their requirenments were quite specialist.

Dimtrios expressed unhappi ness at the nunber of routes to
comercial networks that had been |ost. He said sone custoners had



been charged 10 mllion drachma because their traffic was having to
use backup routes.

MANAGED BANDW DTH SERVI CE

Howard reported the QUANTUM Policy Committee had approved use of the
TEN- 155 Managed Bandw dth Service (MBS) for TF-TANT activities. The
anount of bandw dth dedicated to the MBS had still not been defi ned,
but it would be in the order of 15-20% as originally envisaged. An
al pha test phase would commence in January with the MECCANO Proj ect
as the users, and this would be followed by a beta test phase with 4
or 5 users (possibly including TF-TANT). It was envisaged the full
service would start from May onwards.

In order to capacity plan, sone information would be required from
the NRNs on how nmuch bandw dth they planned to dedicate to the MBS.
In addition, it was inportant to obtain information on |ocal
connectivity. It was no coi ncidence that the projects given early
access to the MBS had good access to their national PoPs.

Ti zi ana asked whet her a permanent 2 Mops overlay network coul d be
established for the TF-TANT activities. Howard thought this would
not be a problem

Jean- Marc asked whet her specific test equi pnent could be | ocated at
a PoP. Howard replied this was generally not a problem provided
there was sufficient space to accommobdate it.

REVI EW OF EXPERI MENT DESCRI PTI ONS
4.1 RSVP

Si mon Lei nen was not present at the neeting, but Christoph reported
there did not appear to be nuch interest in RSVP as a separate
activity. Sinon had proposed to amal gamate this experinment with the
RSVP t o ATM SVC mappi ng experi nment.

Vi ctor thought RSVP was experiencing an identity crisis. It did not
appear to scale well and it would be difficult to manage. In
addition, the QBone was currently drawing attention away fromit.

Bob said that some people were |ooking at using RSVP as a signalling
protocol in conjunction with D ffServ. RSVP had probl ens handli ng
many small flows, so it may not scale to backbones in general.
Nevert hel ess, it nay be possible to use it in a core network with
smal | subsets of users, or in an canpus environnment.



Chri stoph concl uded there was not enough support for this experinent
on its own. Sinon should therefore contact Tiziana to determ ne what
activities could be included in the RSVP to ATM SVC Mappi ng

Experi nment .

ACTION 2.1 - Sinon Lei nen
4.2 Miulticasting (IP and ATM

Robert presented his proposal for establishing a native multicast
networ k over TEN- 155 (http://wwwKks.rus. uni-stuttgart. de/ TF- TANT/
Mul ticast-test-spec.htm. This would all ow performance i ssues and
mul ticast routing protocols to be investigated.

Jan added the current TEN 155 nulticast overlay had to be

re- desi gned anyway, as the Moone feed from MCl would shortly

di sappear. They had an offer of a DVMRP feed from UUNET, but this
required tunnels to be noved around.

Chri stoph suggested that Robert and Jan should specify the TEN 155
mul ticast facilities together.

ACTION 2.2 - Robert Stoy and Jan Novak
4.3 Differenti ated Services

Ti zi ana presented her proposal for testing Differentiated Services
(http://ww.cnaf.infn.it/~ferrari/tfng/diffserv.htm). She proposed
to investigate | P precedence-based QoS nechanisns and DiffServ
during the 1st Quarter of 1999, and then a m xed D ff Serv-intServ
architecture during the 2nd Quarter. There were al so sone issues
related to policy and security that needed to be investi gated.

Christoph said the point of DiffServ was that applications did not
need to know about it. Bob added that policy servers were
responsi bl e for allocation of bandw dth, although these were still
bei ng devel oped.

Chri stoph then asked what this experinent required from QUANTUM
Tiziana replied that a CBR class of service was required, but the
tests would not require equipnent to be |ocated at the PoPs. At a
| ater stage however, it mght be useful to establish a domain over
the core network itself.

Maur o asked about the type of applications being considered for the
tests. Tiziana suggested involving the Condor (distributed
conmputing) and MONARC (simulation and nodel ling) projects for this.
Bob added it m ght be interesting to include the 3 obus Project



(http://ww. gl obus.org/) which had simlar ains to the Condor
Proj ect.

Cees de Laat asked to be involved in this experinent as the DYNACORE
Project (real-tinme control) required QoS for its activities. Tiziana
agreed to integrate the project into her proposal.

ACTION 2.3 - Tiziana Ferrari

Finally, Silvia nentioned that EPFL were developing a DiffServ
| npl enentation. They were interested to becone involved in this
experiment.

4.4 RSVP to ATM Mappi ng

Ti zi ana presented her proposal that ained to determ ne whether the
i ntegration of IP and ATM QS nechani sns was viable (http://ww.
cnaf.infn.it/~ferrari/tfng/rsvp-atmhtm ). Tunnelling could be used
for this experinment, but per-VC shaping woul d be necessary over
TEN- 155.

Ladi sl av asked how the RSVP to SVC nmappi ng woul d be i npl enent ed.
Tiziana replied that EPFL were currently devel opi ng an RSVP add- on
to the Linux ATM distribution which should be avail able shortly.

Bob added that C sco would al so be including RSVP mapping facilities
in |CS.

4.5 | P Version 6

Si non presented his proposal for inplenenting an | Pv6 service over
TEN- 155 (http://ww. dante. net/tf-tant/experinments/|1Pv6/). This woul d
be closely mapped to the existing | Pv4d service and woul d consi st of
a single routing domain runni ng EBGP.

Al ain added the goal of the experinment was to establish a
production-quality network that would allow I Pv6-conpli ant
applications to be tested. The 6Bone currently provi ded sone
facilities, but this was tunnelled over the regular Internet and was
not very robust. Internet2, vBNS, CANARI E, ESnet, CAIRN and W DE had
therefore formed a native I Pv6 network known as the 6REN (http://
www. 6ren. net/) which enforced certain conditions. It would be useful
to have sonething simlar in Europe which could be interconnected
with the 6REN via the STARTAP in Chicago.

Robert o asked how nmuch bandw dth woul d need to be dedi cated to such
a network. Alain replied that 1 Mps was recommended.

Roberto al so asked whet her the proposal required dedicated routers
I nstead of workstations. Alain replied that using workstations for



routing did not present a good inmage to NRNs and vendors. |t was
possi ble the activity would not be taken seriously.

Juergen asked whether it was possible to interconnect with the 6REN
other than at the STARTAP. Alain replied it would soon be possible
to peer via ESnet on both the East and West coasts.

Mauro said the first step would be to set-up an | Pv6 DNS Server.

Al ain agreed and added the | atest version of BIND coul d handl e AAAA
records; both IPv4 and I Pv6 could be used to nake a query.
Nevert hel ess, this systemwould not scale in the |ong-termand a new
schene had been proposed which dynam cally builds DNS records.

Francis commented that DANTE probably needed to becone a PTLA before
it could become a Sub-TLA. The draft guidelines for issuing |Pv6
addresses required organi sations to have involvenent with | Pv6

net wor ks before they were granted regi stry status.

Chri stoph concluded this was an interesting activity. The goal of
the Task Force was to investigate technologies that may be used in a
production environnent, and NRNs were al ready | ooking at m gration
strategies fromlIPv4 to | Pv6. He proposed the 6REN procedures should
be adopted for the TEN-155 | Pv6 service. Sinon was asked to nention
this initiative at the forthcom ng RIPE neeting to determ ne the

| evel of support.

ACTION 2.4 - Sinon Nybroe
4.6 | P over ATM

Roberto said he needed to test the performance of I P over ATM as
part of the managenent of TEN 155, but he asked whet her anyone el se
was i nterested.

Victor replied that SURFnet had conducted such tests over VBR
together with KPN and the University of Urecht. A report would be
avai l abl e shortly. He added that he would like to see simlar tests
over |ossy ATM

Wlfried said he mght be interested in this activity if VPs from
TEN- 155 were being extended into NRN i nfrastructure.

Jean- Mar c asked whet her NRNs wi t hout Ascend sw tches coul d
participate. Christoph replied this nmay be possible.

Roberto was asked to draft a detailed proposal for this experinent.

ACTION 2.5 - Roberto Sabatino



4.7 ATM Signal ling

Jan reported that KPN planned to start using ATMsignalling fromthe
1st of June, and were currently defining the resources. A pilot SVC
service woul d be operated during Septenber and Cctober, with the
full service com ng before the end of the year. The ATM signal ling
experiment would investigate point-to-nultipoint nmapping, RSVP to
ATM mappi ng and PNNI

Vi ctor asked whether it was possible to investigate NNI. Jan replied
it would not be possible to define resources at that |evel. Rob
confirmed that KPN proposed to offer UNI, not NNI signalling to

TEN- 155.

Jean- Mar c asked whether a nesh of VPs coul d be established between
the core switches, with PNNl running over this. Rob replied this
m ght be possible, but their priority was to ensure production
services were not affected.

4.8 Policy Control

Victor reported that Leon Gommans fromthe University of Urecht had
been asked to conduct a study of policy control. This would be
necessary to run things such as RSVP, differentiated services and
ATM swi t ched services. A nunber of proprietary solutions were
currently avail able and these woul d be investigated, but sone input
was required on what el se was avail abl e.

Chri stoph asked Leon to send details of the policy control
mechani sns that were being investigated to the mailing list.

ACTION 2.6 - Leon Gomrans
4.9 Route Monitoring

Simon Lei nen was not present at the neeting, but he was | ooking for
comrents on his proposal to investigate BGP analysis tools. This was
bei ng done for SWTCH anyway, but it would be useful to know if
other NRNs were doing sonething simlar.

Wlfried said Austria was currently conducting route nonitoring, but
the tools being used were quite old. It would therefore be useful to
I nvestigate the RATool set as a possible replacenent. Roberto al so
expressed DANTE s interest in this experinent.

Francis nentioned they had devel oped sone PERL scripts to anal yse
routing tables. These had been used for TEN- 34 and woul d al so be
used for TEN-155. Roberto was asked to nake these avail able on the



WAV
ACTION 2.7 - Roberto Sabatino
4.10 Fl ow based Monitoring

Si non Lei nen was not present at the neeting, but his proposal was
di scussed.

WIlfried was concerned about interpretation of network statistics.
They coul d provide a general overview of a network, but they should
not be used to produce reports. Christoph however, said network
statistics were already being used in the UK and the Netherlands for
accounti ng purposes.

Dimtrios pointed out that NetFl ow produced erroneous figures in
certain circunstances. This had currently halted their project to
eval uate traffic statistics.

It was agreed this experinment was useful to nbst NRNs, but it was
felt the ains and net hodol ogy could be better specified. Sinon was
therefore asked to revise the proposal.

ACTION 2.8 - Sinon Lei nen
4.11 QoS Monitoring

Ti zi ana presented her proposal for nonitoring QS (http://ww.cnaf.
infn.it/~ferrari/tfng/qosmon.htm ). This ainmed to utilise network
nonitoring tools to determ ne whether requested | evels of service
wer e being net.

Jean-Marc said that M Bs should be included in the list of
nonitoring tools for this activity. Tiziana agreed to incorporate
t hese.

Dimtrios nentioned the RIPE Test Traffic Project was undert aking
simlar work. Kevin however, said this project involved conmercia
net wor ks and he believed nuch of the data was confidential.

Jean-Marc felt that traffic nmeasurenent issues justified a separate
neeting. Kevin replied that TERENA had al ready established a Task
Force for this purpose, but it had not net for sone tine.
Nevert hel ess, another neeting could be arranged if there was
sufficient interest.

4.12 MPLS

Jean- Marc presented his proposal for testing MPLS (http://www



renater.fr/jmu/ QIP/ npl s-desc. htm ). This ainmed to survey the

exi sting inplenmentations, gain experience of the technol ogy, test
advanced features, and deternmine its scaleability over a European
ATM backbone. Ci sco had agreed to | oan the necessary equi pnment which
meant a list of requirenents had to be nade.

ACTION 2.9 - MPLS experinent participants
Chri stoph noted the proposal mainly concentrated on Tag Sw t chi ng.
Jean-Marc replied that he was starting with Tag Sw tching, but other

I npl enentations of MPLS could be investigated in a |ater phase.

Chri stoph went on to ask whether the NDA signed for the TF-TEN

experinments was still in force. This could be a problemas results
from TF- TANT activities were being nade public. Jean-Marc replied
the terms of the NDA still applied, but sonme conprom se could

pr obably be reached.

Dimtrios al so asked whet her such NDAs woul d affect nulti-vendor
I nteroperability tests. Jean-Marc replied this issue would have to
be i nvesti gat ed.

Juer gen asked when the MPLS specification would be published as an
RFC. Jean-Marc was not aware of the current status of this, but he
woul d put references to the drafts on the WW

ACTION 2.10 - Jean-Marc Uze

Maur o asked whether MPLS was tied to | Pv4. Bob replied it would be
reasonably easy to port MPLS to use |IPv6, but he was not sure when
this woul d happen.

4.13 VPNs

Victor said SURFnet had started to investigate sonme products that
al l owed VPNs to be established over public networks. This

I nvestigation was also linked to policy control as VPN users often
needed to connect via external services (such as dial-up).

Wl fried suggested that end-to-end encryption should al so be
i nvestigated as part of this study.

4.14 \DM
Victor said he was still investigating the possibilities of testing

WM Unfortunately, PNOs were generally not willing to provide dark
fibre, so conplicated negotiations were necessary.



Juergen commented they had sone experience of WOM over the G gabit
test network provided by Deutsche Tel ekom They were currently only
usi ng three wavel engths, but they planned to increase this nunber.
The test network had recently been extended to Berlin and this
required the installation of seven anplifiers. These appeared to be
wor ki ng wel | .

Chri stoph asked Juergen to send sone infornation about their WM
experiences to the mailing list.

ACTION 2.11 - Juergen Rauschenbach

It was agreed this activity should be dropped fromthe Iist of
experiments until further progress was possible.

4.15 SDH | ssues

Victor was investigating the issues related to STM4. Any findings
woul d be sent to the mailing |list for discussion.

Christoph said this was an inportant issue and could be discussed at
future neetings, but it probably did not need to be an experinent.
Thi s was agreed.

VENDOR | NTEGRATI ON

Chri stoph said he needed to determ ne what equi pnent needed to be
procured for the testing activities. He therefore asked experi nment
| eaders to specify equipnent requirenents in their proposals by

m d- February. In addition, he asked everyone to produce a |list of
t he equi prment they al ready have.

ACTION 2.12 - Experinent Leaders
ACTION 2.13 - Al

DATE OF NEXT MEETI NG

The next nmeeting will be held on the 29th and 30th of March 1999
at NTUA, Athens, G eece.

ANY OTHER BUSI NESS

Bob announced that C sco planned to host a peering workshop on the
23rd and 24th of March 1999 in Amsterdam This would be preceded by
a wor kshop on nulticasting on the 22nd of March and woul d be
attended by Cisco engineers working in this area. Both workshops



were ainmed at NRNs and | nternet Exchange personnel, but attendees
woul d require an invitation.

Chri stoph nentioned that he had drafted sone designs for a TF- TANT
| ogo. He asked participants to review these and | et hi mknow whi ch
design they |iked nost.

8. ACTI ONS FROM LAST MEETI NG

1.1 Kevin Meynell to renane the TF-TEN mailing |ist.
- Done.

1.2 Kevin Meynell to create a link fromthe TERENA WWV pages to the
TF- TANT WAW pages.
- Done.

1.3 Christoph Gaf to give the TF- TANT WAV pages a 'neutral' URL.
- Done.

1.4 Robert Stoy to produce a nulticasting experinent proposal.
- Done.

1.5 Telebit to produce a proposal for for establishing an | Pv6
net wor k over TEN- 155.
- Super seded.

1.6 Mauro Canpanella to send the URL of the MONARCH project to the
mai ling list.
- Done.

1.7 Al Experinent Leaders to produce a list of requirenments by the
1st of Decenber.
- Super seded.

981004-1 Victor Reijs to send URL of G gaPort Activity Plan to the

mailing |ist.
- Done

OPEN ACTI ONS
2.1 Sinmon Leinen to contact Tiziana Ferrari to determ ne what
activities could be included in the RSVP to ATM SVC Mappi ng

Experi nent.

2.2 Robert Stoy and Jan Novak to specify the TEN- 155
mul ticast facilities.

2.3 Tiziana Ferrari to integrate DYNACORE project into the



Differentiated Services proposal.

2.4 Sinon Nybroe to nention |IPv6 proposals at RIPE32 to determ ne
| evel s of support.

2.5 Roberto Sabatino to draft a detail ed proposal for the |IP over
ATM experi nment .

2.6 Leon Gommans to send details of the policy control mechani sns
under investigation to the mailing list.

2.7 Roberto Sabatino to nmake routing anal ysis scripts available on
t he WAWW

2.8 Sinon Leinen to revise the fl ow based nonitoring proposal.

2.9 MPLS experinment participants to specify their equipnment
requi renents.

2.10 Jean-Marc Uze to put references to | ETF MPLS drafts on the WAW

2. 11 Juergen Rauschenbach to send sone information about DM
experiences to the mailing list.

2.12 Experinent Leaders to specify equipnent requirenents in their
proposal s by m d- February.

2.13 Al to produce a list of the equipnent they already have.

Contact: nep@dante.org.uk

DANTE | TERENA
[March 1999]
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