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Abst r act

Mostly Pointless Lamp Switching (MPLanpS) is an architecture for
carrying electricity over IP (with an MPLS control plane). According
to our marketing departnment, MPLanpS has the potential to
dramatically | ower the price, ease the distribution and usage, and

i mprove the nanageability of delivering electricity. This docunent
is motivated by such work as SONET/ SDH over | P/ MPLS (w th apol ogi es
to the authors). Readers of the previous work have been observed
scratching their heads and nuttering, "Wat next?". This docunent
answers that question.

Thi s docunent has al so been witten as a public service. The "Sub-

| P* area has been forned to give equal opportunity to those working
on technol ogi es outside of traditional IP networking to wite
conplicated | ETF docunments. There are possibly many who are
wondering how to exploit this opportunity and attain high visibility.
Towards this goal, we see the topics of "foo-over-MPLS" (or MPLS
control for random technol ogi es) as highly amenabl e for producing a
countl ess nunber of uninpl ementabl e docurments. This docunent
illustrates the key ingredients that go into produci ng any "foo-
over- MPLS" docunent and may be used as a tenplate for all such work.

1. Conventions used in this docunment
The key words "MJST", "MJST NOT", "DO', "DON T", "REQU RED', "SHALL",

"SHALL NOT", "SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", "NMAY BE'
and "OPTIONAL" in this docunment do not nean anyt hing.
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2. Pre-requisite for reading this docunent

Wi |l e reading this docurment, at various points the readers may have

the urge to ask questions 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. Oher than this, no
specific technical background is required to read this docunment. In

certain cases (present docunent included), it nay be REQU RED t hat
readers have no specific technical background.

3. Introduction

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

1. Electricity distribution nust be based on sone outdated technol ogy
(called "Legacy Distribution Systenf or LDS in the rest of the
docunent) .

2. An LDS not based on the Internet technol ogy nmeans that two
di fferent networks (electricity and IP) rmust be adm nistered and
managed. This |leads to inefficiencies, higher cost and
bureaucratic foul -ups (which possibly lead to blackouts in
California. W are in the process of verifying this using
sinmulations as part of a student’s MS thesis).

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

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

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

6. The draft can al so be posted in the "white papers"” section of our
conpany web page, proclaimng us as revol utionary pioneers.

Hence the present docunent.
4. Term nol ogy

MPLanmpS: Mostly Pointless Lanp Switching - the architecture
introduced in this docunent.

Lanp: An end-systemin the MPLanpS architecture (clashes with the
| ETF notion of end-system but of course, we DON T care).

LER Lowvoltage Electricity Receptor - fancy name for "Lamp".
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ES: Electricity source - a generator.

LSR: Load- Switching Router - an MPLanpS device used in the core
electricity distribution network.

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

RSVP: Rat her Screwed-up, but router Vendors Push it - an IP signaling
pr ot ocol

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 |IP signaling
pr ot ocol

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

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

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

COPS: Policenen. Folks who scour all places for possibilities to
slip in the Conmon Open Policy Service 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.

SUB-IP: SUBstitute | P everywhere - an effort in the IETF to get
i nvol ved in technical areas outside of traditional |P networking
(such as MPLampS)

ITU International Tariffed Utilities association - a utilities trade
group whose work is often ignored by the |IETF

5. Background

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 in it (LSR or
otherwise)! Furthernore, the control of devices in this network is
nostly manual, done by folks driving around in trucks. After
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wondering nmonentarily about how such a network can exist in the 21st
century, we took a pencil and paper and sketched out a scenario for
integrating the LDS network with the proven Internet technology. The
fundanental 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 Lanmp Swi tching (MPLanmpS)

4. The MPLanpS architectural nodel will accommobdate both the overl ay
nodel , where the electricity consunm ng devices (referred to as
"l anps") are operated over a distinct control plane, and the peer
nodel , in which the lanps 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.

After jotting these points down, we felt better. W then noted the
foll owi ng i nredi at e 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 places
whi ch presently do not have electricity connections but have only
Internet kiosks (e.g., rural India).

3. Electrical technicians can be replaced by highly paid I P network
admi ni strators, and

4. The | ETF can get involved in another unrel ated technol ogy area.

In the follow ng, we describe the technical issues in a vague manner
6. Electricity Encoding

The Discrete Voltage Encoding (DVE) schene has been specified in | TU
standard G 110/230V [2] to digitize electrical voltages. In essence,
an Electricity Source (ES) such as a generator is connected to a DV
encoder that encodes the voltage and current, and produces a bit
stream This bit streamcan be carried in | P packets to various
destinations (referred to as LERs - Low voltage Electricity
Receptors) on-denmand. At the destination, a DV decoder produces the
ri ght voltage and current based on the received bit stream It is to
be deternm ned whether the Real -tinme Transport Protocol (RTP) can be
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7.

used for achieving synchronization and end-to-end control. W |eave
draft witing opportunities in the RTP area to our friends and
col | eagues.

MPLanmpS Architecture

7.1 Overview

In an LDS, the |ong-haul transmission of electricity is at high

vol tages. The voltage is stepped down progressively as electricity
flows into local distribution networks and is finally delivered to

LERs at a standard voltage (e.g., 110V). Thus, the LDS is a

hi erarchi cal network. This imrediately opens up the possibility of
OSPF and | SIS 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 limt our

di scussion nerely to controlling the flow of electricity in an |IP-

based di stribution network using MPLanpS.

Under MPLanpS, a voltage is equated to a label. In the distribution
networ k, each switching el ement 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. Electricity
distribution can then be trivially reduced to the task of |abe
(voltage) switching as electricity flows through the distribution
network. The configuration of switching elenents in the distribution
network i s done through RSVP-TE to provide electricity on denand.

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

pr oposal

Exampl e: Turning on a Lanp

It is assunmed 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 nessage
with new objects) for the electricity flow This PATH nmessage
traverses across the network to the ES. The RESV nessage issued in
return sets up the | abel mappings in LSRs. Finally, electricity
starts flowi ng along the path established. It is expected that the
entire process will be conpleted within a few seconds, thereby giving
the MPLanpS architecture a distinct advantage over lighting a candle
with a danmp match stick
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7.2 Overlay vs Peer Models

As noted before, there are two control plane nodels to be considered.
Under the overlay nodel, the |anps and the distribution network
utilize distinct control planes. Under the peer nodel, a single
control plane is used. A nunber of argunments can be made for one
nodel versus the other, and these will be covered in the upcom ng
framewor k docunent. We nerely observe here that it is the |anp
vendors who prefer the peer nodel against the better judgenent of the
LSR vendors. W, however, want to please both canps regardl ess of

the useful ness of either nodel. W therefore note here that MPLanpS
supports both nbdels and al so nmigration scenarios fromoverlay to
peer .

7.3 Routing in the Core Network

The above description of the hierarchical distribution system

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

al ready working on such concepts as voltage bundling, nulti-area
tariff extensions, insulated LSAs, etc. Future docunents wil]l
describe the details.

7.4 Vol tage Protected Networks (VPNs)

VPNs allow a custonmer with nmultiple sites to get guaranteed
electricity supply with negligible voltage fluctuations due to
interference fromother customers. Indeed, sone nmay argue that the
entire MPLanpS architecture may be trashed if not for the possibility
of doing VPNs. Wiatever be the case, VPNs are a hot topic today and
the readers are forewarned that we have every intention of witing
several docunents on this. Specifically, BGP-support for VPNs is an
area we're presently eyeing with interest.

8. Miulticast

It has been observed that there is a strong spatial and tenpora
locality in electricity demand. |TU Study Group 55 has studied this
phenonenon for over a decade and has issued a preliminary report.
This report states that when a lanmp is turned on in one house, it is
usual ly the case that |lanmps are turned on in neighboring houses at
around the sanme time (usually at dusk) [3]. This observation has a
serious inplication on the scalability of the signaling nechani sm
Specifically, the distribution network nmust be able to handl e tens of
t housands of requests all at once. The signaling |oad can be reduced
if multicast delivery is used. Briefly, a request for electricity is
not sent fromthe lanp all the way to an ES, but is handl ed by the
first LSRthat is already in the path to another |anp.
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10.

11.

Support for this requires the application of multicast routing
protocol s together with RSVP-TE shared reservation styles and the
devel opnent of MPLanmpS nulticast forwardi ng node. W are currently
studying the follow ng multicast routing protocol

o DVMRP: Discrete Voltage Multicast Routing Protocol - this protoco
wor ks over existing voltage routing protocols but the danger here is
that electricity is delivered to all I anps when any one lanmp is
turned on. |Indeed, the switching semantics gets annoying - all |anps
get turned on periodically and those not needed nust be swi tched off
each tinme manual ly.

Q her protocols we will eventually consider are Current-Based Tree
(CBT) and Practically Irrelevant Miulticast (PIM. An issue we are
greatly interested inis nulticast scope: we would |ike support for
distributing electricity with varying scope, fromlanmps within a
single Christrmas tree to those in entire cities. Needless to say, we
will wite nany detail ed docunents on these topics as tine

pr ogr esses.

Security Consi derations

Thi s docunent MJST be secured in a | ocked cabinet to prevent it from
bei ng di sposed off with the trash.

Sunmmary

Thi s docunent described the nmotivation and high | evel concepts behind
Mostly Pointless Lanmp Switching (MPLampS), an architecture for
electricity distribution over IP. MLanmpS utilizes DVE (discrete

vol tage encoding), and an MPLS control plane in the distribution
network. Since the aimof this docunent is to be a high-visibility
pl ace-hol der, we did not get into nany details of MPLanmpS. Nunerous
future docunents, unfortunately, will attenpt to provide these
details.
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14. Full Copyright Statenent
Copyright (C The Internet Society (2002). Al Rights Reserved.

Thi s docunent and translations of it may be copied and furnished to
ot hers, and derivative works that conment on or otherwi se explain it
or assist inits inplenentation may be prepared, copied, published
and distributed, in whole or in part, without restriction of any

ki nd, provided that the above copyright notice and this paragraph are
i ncluded on all such copies and derivative works. However, this
docunent itself may not be nodified in any way, such as by renoving
the copyright notice or references to the Internet Society or other
I nternet organi zati ons, except as needed for the purpose of
devel opi ng Internet standards in which case the procedures for
copyrights defined in the Internet Standards process nust be
followed, or as required to translate it into |anguages ot her than
Engl i sh.

The Iimted perm ssions granted above are perpetual and will not be
revoked by the Internet Society or its successors or assigns.

Thi s docunent and the information contained herein is provided on an
"AS | S" basis and THE | NTERNET SOCI ETY AND THE | NTERNET ENG NEERI NG
TASK FORCE DI SCLAI M5 ALL WARRANTI ES, EXPRESS OR | MPLI ED, | NCLUDI NG
BUT NOT LI M TED TO ANY WARRANTY THAT THE USE OF THE | NFORVATI ON
HEREI N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED WARRANTI ES OF
MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE
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