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MPLanpS: Electricity over IP (with an MPLS control plane)

Status of this Menmo

This docunent is an Internet-Draft and is in full conformance with
all provisions of Section 10 of RFC2026 [1].

Internet-Drafts are working docunments of the Internet Engi neering
Task Force (I ETF), its areas, and its working groups. Note that

ot her groups may al so distribute working docunments as Internet-
Drafts. Internet-Drafts are draft docunments valid for a maxi mum of
six nmonths and may be updated, replaced, or obsol eted by ot her
docunents at any time. It is inappropriate to use Internet- Drafts
as reference material or to cite themother than as "work in
progress.”

The list of current Internet-Drafts can be accessed at
http://ww.ietf.org/ietf/1lid-abstracts.txt.

The list of Internet-Draft Shadow Directories can be accessed at
http://ww.ietf.org/shadow htm .

1. Abstract

Mostly Pointless Lanp Switching (MPLanpS) is an architecture for
carrying electricity over IP (with an MPLS control plane). MPLanpS
has the potential to dramatically lower the price, ease the

di stribution and usage, and inprove manageability of delivering
electricity. This draft is notivated by such drafts as SONET/ SDH
over IP/MPLS [2,3] (with apologies to their authors). Readers of
the previous drafts have been observed scratching their heads and
muttering, "What next?". This draft answers that question.

This draft has al so been witten as a public service. It was
recently announced that the routing area will consider work itens of
the form"foo-over-MPLS". There are possibly many who are wondering
how to exploit this opportunity and wite randomdrafts to achi eve
prom nence in the MPLS area. This draft illustrates the key
ingredients that go into producing any "foo-over-MPLS' draft and may
be used as a tenplate for all such work.
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2. Conventions used in this docunent

The key words "MJST", "MJST NOT', "DO', "DON T, "REQU RED',
"SHALL", "SHALL NOr*, "SHOULD', "SHOULD NOT", "RECOMMVENDED', " MAY"
"MAY BE' and "OPTIONAL" in this docunment do not nean anyt hi ng.

3. Pre-requisite for reading this docunent

<Tenpl ate note: This section on pre-requisite MIST be present in any
f 0oo- over - MPLS docunent >

At various points in this draft, readers may have the urge to ask
qguestions |like, "does this make sense?", "is this feasible?", and
"is the author sane?". The readers nust have the ability to suppress
such questions and read on. her than this, no specific technica
background is required to read this draft. In certain cases (present
draft included), it is REQU RED that readers have no specific
techni cal background.

4. | ntroduction

<Tenpl ate note: In this section, a rationale for "foo-over-MPLS" is
cooked up>

It was recently brought to our attention that the distribution
network for electricity is not an IP network! After absorbing the
shock that was delivered by this news, the foll ow ng thoughts
occurred to us:

1. FEectricity distribution nmust be based on sone outdated
technol ogy (called "l egacy distribution systenf or LDS in the
rest of the draft).

2. An LDS not based on the Internet technol ogy neans two different
networks (electricity and IP)_to adm nister and nmanage. This
| eads to inefficiency, higher cost and bureaucratic foul -ups
(whi ch possibly results in black-outs in New York city. W are
in the process of verifying this using sinulations as part of a
student’s MS thesis).

3. The above neans that a single network technology (i.e., 1P) nust
be used to carry both electricity and Internet traffic.

4. An internet draft nust be witten to start work in this area,
bef ore sonmeone el se does.

5. Such a draft can be used to generate further drafts, ensuring
that we (and the MPLS or another responsible working group) wll
be busy for another year

6. The draft can also be posted in the "white papers" section of
our conpany web page, proclaimng us as revolutionary visionaries.

Hence the present draft.

Raj agopal an Expires on 3/8/01 2



dr af t - bal a- MPLanpS- 00. t xt

5. Term nol ogy

<Tenpl ate note: Any respectable "foo-over-MPLS' draft SHOULD have a
term nol ogy section>

MPLanmpS: Mostly Pointless Lanp Switching - the architecture we
introduce in this draft.

Lanp: An end-systemin the MPLanpS architecture (clashes with the
| ETF notion of end-system but of course, we MJST NOT care).

LER Lowvoltage Electrical Receptor - fancy name for "Lanp"
ES: Electrical source - a generator.

LSR Load-Swi tching Router - an MPLanpS device used in the core
el ectrical network.

LDS: Legacy Distribution System- an inferior electrical
di stribution technol ogy that MPLanpS intends to repl ace.

RSVP: Rat her Screwed-up, but router Vendors Push it - an IP
si gnal i ng protocol

RSVP-TE: RSVP with Tariff Extensions - RSVP adaptation for MPLanpsS,
to be used in the new deregulated utilities environment

CRLDP: for CRying out Loud, Don’t do rsvP - another |P signaling
pr ot ocol .

OSPF: Often Seizes-up in nultiPle area conFigurations - a
hi erarchical 1P routing protocol

ISIS: It’s not oSpf, but It somehow Survives - another routing
pr ot ocol .

OSPF-TE, ISIS-TE: OSPF and SIS with Tariff Extensions

COPS: Policenen. Fol ks who scour all places for possibilities to
slip in the COPS protocol .

VPN: Vol tage Protected Network - allows a custoner with multiple
sites to receive electricity with negligible voltage fluctuation due
to interference from other custoners.

BGP: Basically General Purpose - a flexible TCP application used for
i nterdomain routing, multicast, VPN support, etc.

E-BGP: Electrical BG - the protocol used under MPLanpS for VPN
support.

I TU International Tariffed Utilities association - a utilities
st andards group whose work is often ignored by the |IETF.
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6. Background

<Tenpl ate note: This section nust give a dammi ng account of the
current state of foo and then conclude by noting that foo-over-MLS
is the solution>

We dug into the electricity distribution technology area to get sone
background. What we found stunned us, say, with the potency of a
bare 230V A/C | ead dropped into our bathtub while we were still in
it. To put it sinmply, electricity is generated and distributed al ong
a vast LDS which does not have a single router init (LSR or

otherw se)! Furthernore, the control of devices in this network is
nmostly manual , done by fol ks driving around in trucks. After
wondering for a mnute about how such a network can exist in the 21st
century, we got a pencil and paper and sketched out a scenario for
integrating LDS network with the proven Internet technol ogy. The
fundanmental points we cane up with are

1. I P packets carry electricity in discrete, digitized form

2. Each packet would deliver electricity to its destination (e.g., a
device with an I P address) on-demand.

3. MPLS control will be used to switch packets within the core LDS
and in the edge prem ses. The architecture for this is referred
to as Mostly-Pointless Lanp Switching (MPLanpS).

4. The MPLanpS architectural nodel will accommpdate both the overl ay
nodel , where the electricity consunm ng devices (referred to as
"Lanps") are operated over a distinct control plane, and the peer
nodel , in which the |anps and the distribution network use a
single control plane.

5. RSVP-TE (RSVP with Tariff Extensions) will be used for
establishing paths for electricity flowin a de-regul ated
envi ronnent .

6. COPS will be used to support accounting and policy, since we
believe that there will be a COPS proposal sooner or |ater
(whet her we want it or not).

After jotting these points down, we felt better. W then noted down
the foll owi ng i medi ate advant ages of the proposed schene:

1. Switches and transformers in the LDS can be replaced by LSRs,
t hereby opening up a new market for routers.

2. Electricity can be routed over the Internet, to reach renote
pl aces which presently do not have electricity connections but
have only Internet kiosks (e.g., rural India).

3. Electrical technicians can be replaced by highly paid Hl1-B
workers (to adm ni ster the network).

4. | ETF can claimsupremacy in another unfaniliar technol ogy area.

In the follow ng, we describe the technical issues in a vague
manner .
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El ectricity Encodi ng

<Tenpl ate note: This and the next section are difficult ones, since
they get into the technical details. Readers MJST satisfy the pre-
requi sites mentioned in Section 3 to be able to read the draft
further>

The Discrete Vol tage Encodi ng (DVE) schene has been specified in [4]
to digitize electrical voltages. In essence, an Electricity Source
(ES) such as a generator, is connected to a DV encoder that

guanti zes the voltage and produces a bit stream This bit stream can
be packed into I P packets and sent to destinations (referred to as
LERs - Lowvoltage El ectrical Receptors) on-demand. At the destination
a DV decoder produces the right voltage based on the received bit
stream It is to be determ ned whether RTP can be used for achieving
synchroni zati on and end-to-end control. W |leave draft witing
opportunities in the RTP area to our friends and col | eagues.

MPLanpS Architecture

8.1 Overview

In an electrical network, |ong-haul transm ssion of electricity is
at high voltages. The voltage is stepped down progressively as
electricity flows into local distribution networks, and it is
finally delivered to LERs at a standard voltage (e.g., 110V). Thus,
the LDS is a hierarchical network. This i mediately opens up the
possibility of OSPF and 1SIS extensions for routing electricity in a
transm ssion network, but we'll contain the urge to delve into these
productive internet draft areas until later. For the present, we
[imt our discussion nmerely to controlling the flow of electricity
in an | P-based distribution network using MPLanpS.

Under MPLanpS, a voltage is equated to a label. In the distribution
networ k, each switching elenment and transforner is viewed as a | oad-
switching router (LSR). Each IP packet carrying an electricity flow
is assigned a | abel corresponding to the voltage. As per GVWLS [5]
principles, electricity distribution can then be trivially reduced
to the task of |abel (voltage) switching as electricity flows

t hrough the distribution network. The configuration of sw tching
elements in the distribution network is done through RSVP-TE to
provide electricity on demand.

W admit that the above description is vague and sounds crazy. The
exanple below tries to add nore (usel ess) details, w thout renoving
any doubts the reader m ght have about the feasibility of this

pr oposal

Exanpl e: Turning on a Lanp

It is assuned that the lanp is controlled by an intelligent device
(e.g, a (light) switch with an MPLanpS control plane). Turning the
| anp on causes the switch to i ssue an RSVP-TE request (a Path

message with new objects) for the electric flow This path nmessage
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traverses across the network to the ES. The Resv nmessage issued in
return sets up the label mappings in LSRs. Finally, the electricity
starts flowi ng along the path established. It is expected that the
entire process will be conpleted within a few seconds, thereby

gi ving the MPLanpS architecture a distinct advantage over lighting a
candle with a danp match stick

8.2 Overlay vs Peer Models

The description of various control plane interconnection scenarios
will be covered in an upcom ng franmework draft.

8.3 Routing in the Core Network

The above description of the hierarchical distribution system

i medi ately opens up the possibility of applying OSPF and I1SIS with
sui tabl e extensions. The readers may rest assured that we are

al ready wor ki ng on such concepts as voltage bundling, nmulti-area
tariff extensions, insulated LSAs, power-constraints in route
conput ati on, Shared Ri sk Loading Goups (SRLGs) etc. Future drafts
wi |l describe the details.

8.4 Vol tage Protected Networks (VPNs)

10.

VPNs allow a custoner with nmultiple sites to get guaranteed electric
supply with negligible voltage fluctuations due to interference from
ot her custoners. Indeed, sone nmay argue that the entire MPLanpS
architecture may be trashed if not for the possibility of doing
VPNs. \What ever be the case, VPN is a hot topic today and the

readers are forewarned that we have every intention of witing
several drafts on this. Specifically, E-BG for VPNs is an area
we're presently putting sone interns to work on.

Security Considerations

<Tenpl ate Note: The foll owi ng statenent MJST be present in all foo-
over - MPLS drafts>

This draft MJST be printed and secured in a | ocked cabinet to
prevent it from being disposed off with the trash.

Summary

<Tenpl ate Note: Acknow edge the lack of details in the current draft
and conclude with the dire warning that future drafts will provide
nore detail s>

This draft described the notivation and high | evel concepts behind
Mostly Pointless Lanp Switching (MPLanmpS), an architecture for
electricity distribution over IP. MPLanpS utilizes DVE, the discrete
vol t age encodi ng, and an MPLS control plane in the distribution
network. Since the aimof this draft is only to be a high-visibility
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pl ace-hol der, we did not get into specific details of MPLanmpS.
Nunerous future drafts, however, will provide these details.
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