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Status of this Meno

This neno provides information for the Internet conmmunity. This neno
does not specify an Internet standard of any kind. Distribution of
this meno is unlimnted.

Abst r act

Thi s docunent was prepared by the authors on behalf of the Internet
Architecture Board (IAB). It is offered by the AB to stinulate
di scussi on.

There has recently been considerabl e di scussion on two topics:

Mul ti Protocol approaches in the Internet and the sel ection of a next
generation Internet Protocol. This docunent suggests a strawran
position for goals and approaches for the IETF/ IESG |1 AB in these
areas. It takes the viewthat these two topics are related, and
proposes directions for the |ETF/ I ESG | AB to pursue.

In particular, it recommends that the |ETF/ | ESG | AB shoul d conti nue
to be a force for consensus on a single protocol suite and internet
| ayer protocol. The | ETF/ I ESG | AB shoul d:

- maintain its focus on the TCP/IP protocol suite,

- work to select a single next-generation internet protocol and
devel op nechanisms to aid in transition fromthe current |Pv4,
and

- continue to explore nechanisns to interoperate and share
resources with other protocol suites within the Internet.

1. Introduction

The maj or purpose of the Internet is to enabl e ubiquitous

conmmuni cati on services between endpoints. In a very real way, the
Internet IS inter-enterprise networking. Therefore, the issue of

mul tiprotocol Internet is not just the issue of multiple network

| ayers, but the issue of nultiple conparable services inplenented
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over different protocols.

The issue of nultiprotocol Internet is nultidinmensional and should be
anal yzed with respect to two simultaneous principles:

- It is desirable to have a single protocol stack. The conmunity
should try to avoid unconstrained proliferation of various
prot ocol stacks.

- Inreality there will always be nore than one protocol stack
Presence of multiple network layers is just one of the
corollaries of this observation, as even within a single
protocol stack, forces of evolution of that stack will |ead
to periods of nultiple protocols. W need to devel op
nmechani sms that maxi m ze the services that can be provided
across all the protocol stacks (nmultiprotocol Internet).

2. Background and Cont ext
2.1. The MultiProtocol Evolutionary Process
In an 1 AB architectural retreat held in 1991 [ a91], a dynanic view

of the process of multiprotocol integration and accommpdati on was
descri bed, based on the figure bel ow
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Figure 1: MiltiProtocol Evolution Process
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The figure describes the process fromthe perspective of a conmunity
working on a single primary protocol suite (such as the | ETF/ | ESG | AB
working on the TCP/IP protocol suite.) (Note: It rmust be kept in mnd
t hroughout this paper that, while the discussion is oriented fromthe
perspective of the ETF/IESG 1 AB and the TCP/IP protocol suite, there
is a conplenentary viewpoint fromthe perspective of each of the
communi ti es whose primary focus is on one of the other protoco
suites.) There are other protocol suites (for exanple, |PX, GOSl,

SNA). Although the primary enphasis of the conmunity is developing a
system based on a single set of protocols (protocol suite), the

exi stence of other protocol suites demands that the community dea
with two aspects of nmultiprotocolism The first is interoperability
between the prinmary protocol suite and other protocol suites. The
second is resource sharing between the prinmary protocol suite and

ot her protocol suites. Both interoperability and sharing nay happen
at multiple levels in the protocol suites.

Achi eving interoperability and resource sharing is difficult, and
often unanticipated interactions occur. Interoperability can be
difficult for reasons such as |ack of common senmantics. Resource
sharing can run into problens due to |lack of conmon operationa

par adi gns. For exanple, sharing bandwi dth on a |ink may not work
effectively if one protocol suite backs off in its demands and the
other does not. Interoperability and resource sharing both require
cooperation between the devel opers/users of the different protoco
suites. The challenge in this area, then, is to devel op nmechani sns
for interoperability and resource sharing that have minimal negative
affect on the primary protocol suite.

The very attenpts to achieve interoperability and resource sharing
therefore lead to an attenpt to bring the nultiple protocol suites
into sone | evel of harnonization, even if it is just to sinplify the
probl ems of interoperability and sharing. Furthernore, the
communi cati ons between the comunities also leads to a | evel of

har moni zati on. These processes, together with the normal process of
evolution, lead to changes in the primary protocol suite, as well as
the other suites.

Thus, the need for new technol ogi es and the need to acconmodat e
multiple protocols |leads to a natural process of diversion. The
process of harnonization | eads to conversion

While this discussion was oriented around the relation between
nmul ti ple protocol suites, it can also be applied sonewhat to the
process of evolution within the prinmary protocol suite. So, for
exanpl e, as new technol ogi es develop, nultiple approaches for

expl oiting those technologies will al so devel op. The process then
hopefully | eads to a process of harnonization of those different
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appr oaches.
2.2. The Basis of the Internet

The rapid growth of the Internet has resulted from several forces.
Sonme of themare "practical", such as the bundling of TCP/IP with
Ber kel ey Uni x and the early decision to base NSFNet on TCP/IP
However, we believe that there is a nore fundamental reason for this
grow h. The Internet (and the TCP/IP protocol suite) were targeted at
Inter-Enterprise Networking. Although the availability of TCP/IP on
wor kstations and the desire to have a single environnent serve both
intra- and inter-enterprise networking led to the use of TCP/IP

wi thin organi zations, the major contribution of the Internet and
TCP/ 1P was to provide to user conmunities the ability to communicate
wi th other organizations/comunities in a straightforward manner
using a set of common and basic services.

Fundanental to this ability was the fact that the Internet was based
on a single, common, virtual network service (IP) with a supporting
admini strative infrastructure. This allowed a ubiquitous underlying
communi cation infrastructure to devel op serving the gl obal community,
upon which a set of services could be provided to the user
communities. This also allowed for a |large nmarket to devel op for
application services that were built upon the underlying
conmmuni cati ons.

An inmportant corollary to having a single comon virtual network
service available to the end user (open network service) is that the
sel ection of applications becones the province of the end-user
community rather than the internmedi ate network provider. By having
this common underlying infrastructure, user conmunities are able to
select their desired/required application services based on their

uni que needs, with assurance that the internedi ate networking service
wi |l support their conmunication requirenments. W believe that this
has been of considerable inportance in the success of the Internet.

In addition to providing network |ayer services for TCP/IP transport

| ayer and applications, |P may be used to provide network |ayer
services for non-TCP/I P transport |layer and applications. Such use is
clearly beneficial, since it allows preservation of all the benefits
of a single, comon, virtual network service (IP), while at the sane
tinme widening the set of applications available to the end users.

3. Directions for Miltiprotocolism
Over the past few years, with the increasing scope of the Internet,

has conme an increasing need to devel op nmechani snms for accommodati ng
other protocol suites. Most techniques have fallen into the regi ne of
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either interoperability (techniques that allow for comunications
bet ween users of different protocol suites) or resource sharing
(all owi ng conmon resources such as links or switches to jointly
service communities using different protocol suites.) It mnmust be
noted that such techni ques have been quite limted, wth
interoperability happening primarily at application |ayers and
resource sharing happening to limted extent.

This need to deal with rmultiple protocol suites has led to discussion
within the conmmunity concerning the role of the | ETF/ | ESGE | AB
regarding the TCP/IP protocol suite versus other protocol suites.
Questions are asked as to whether the TCP/IP protocol suite is the
sol e donmain of interest of the IETF/IESGIAB or if the community
needs also to deal with other protocol suites, and if so, in what
manner, given these other protocol suites have their own conmunities
of interest pursuing their devel opnment and evol ution.

The answer to this question lies in understanding the role of the

| ETF/IESG | AB with respect to the process described above (Figure 1).
The continued success of the Internet relies on a continued strong
force for convergence, making sure that the primary protocol suite
(TCP/1P) is successful through an evolutionary process in
acconmodati ng both the changi ng user requirements and energi ng

t echnol ogi es.

Since this process requires a continued effort to acconmodate ot her
protocol suites within the overall Internet, efforts at
interoperability and sharing must continue. Thus, we can sumari ze
the directions for the IETF/ I ESG | AB as two-fold:

- Have as a primary focus the evolution of the primary protoco
suite (TCP/1P), acting as a force for convergence at all tines
towards a single set of protocols, and

- Make provision for other protocol suites within the gl oba
I nternet through nechanisns for interoperability and resource
shari ng.

4. Next Ceneration Internet Protoco

The principl es described above for nultiprotocolismcan also be
applied to the discussions regarding the next generation internet
protocol. Currently, there are several candidates for |Png, which
rai ses the question of howto deal with rmultiple protocols at that
level. W note that even if just one is selected, there is an issue
involved in transitioning fromIPv4 to |Png.
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Sel ection of a single Internet protocol is not the only way of
dealing with this issue. Even if a layer of ubiquity is required
(such as that provided currently by IP), we night consider providing
ubiquity at a different |ayer. For exanple, we could inmagine having a
common transport protocol running over multiple internet protocols.
We al so could i nmagi ne achieving interoperability by use of conmon
application services (such as directory services) running over

di verse conmuni cation services (both transport and network | ayers).

These alternatives do not provide the considerable benefits of a
single internet protocol, and therefore would be undesirable. Having
a single internet protocol provides a combn conmunication

i nfrastructure across the vari ous networks, thereby achieving the
fol | owi ng:

- Conmunities of end users can select their desired applications,
i ndependent of the technol ogi es used to support the internediate
net wor ks.

- The common underlying infrastructure provides a comon
mar ket pl ace upon whi ch application devel opers can create new and
exciting applications. Installation of these applications does
not require end users to select a correspondi ng network protoco
(al though sone advanced applications nmay require enhancenents,
such as hi gh-bandw dt h approaches).

Thus, the comunity (I ETF/ I ESG | AB) should continue to act as a force
for convergence by selecting a single next generation |nternet

prot ocol and devel opi ng nethods to ease the transition fromlIPv4 to

I Png. Specifically, at the applications layer, it is desirable to
pronote di fferent approaches and "l et the marketplace decide."
However, it is unacceptable to treat the internet protocol layer in

t he sanme way.

5. Concl usi on

Hi storically, the IETF/IESG | AB has acted as a strong force for the
devel opnent of the Internet by acting as a force for convergence on
and evolution of a single primary protocol suite. This has served
the conmunity well, and this approach should be continued for the
future. In particular, the IETFH I ESG | AB shoul d:

- maintain its focus on the TCP/IP protocol suite,
- work to select a single next-generation internet protocol and

devel op nmechanisms to aid in transition fromthe current |Pv4,
and
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- continue to explore nechanisns to interoperate and share
resources with other protocol suites within the Internet.
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