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Abstract

This meno specifies an equi pnent paraneter control architecture based
on Software Defined Networking (SDN). This architecture can be used
to adj ust equi pnment paraneter to inprove equi pnent performance in
various types of networks, for exanple, optical network, wreless
network and so on.
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1. I ntroducti on

This meno introduce an Software Defined Networking (SDN) based
architecture to nonitor and anal yse physical paraneters on various
types of network equi prments, and control the adjustable parts of
paraneters. SDN is a programabl e networ ks approach that supports
the separation of control and forwardi ng plane via standardi zed
interfaces, and make equi pnents foolish while centralizing control
function on a logical entity named Controller. The controller can
achi eve rapid and accurate fault |ocation, dynam c paraneter
adjustnent, fault prediction via this nmeno.

2. Requirenents Language

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this

docunent are to be interpreted as described in [ RFC2119].
3. Term nol ogy

This meno uses the following terns defined in [ RFC7426]: SDN
Service, Interface, Application, Forwarding Pl ane.

Thi s docunment uses the follow ng terns:

OO PRI DMWNDNDN
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Equi prrent Paraneter Controller (EPC): the controller supports
functions about equi pnent paraneter control.

Control | abl e Equi prent (CE): the equi pnent supports external physical
paraneter control by EPC

Physi cal Paraneter Collection Mdule (PPCM: the nodule to collect
and consol i date physical paraneters fromnultiple equipnents in CE

Preprocessi ng Module (PM: the nodule to mantain perfornmance
dat abase, and nmanage the state of the CE.

Physi cal Conponent Mnitor (PCM: the nonitor which can nonitor one
or nore conponents at one equi pnment, and send collected data to
Pr eprocessi ng nodul e.

Conput ational Core (CC): the logical core which can provide enough
conputing resource in controller.

Deci sion Core (DC): the logical core which can nake deci sion
according to results cal cul ated by conputational core.

Equi pnrent Paraneter Interface (EPI): the interface between EPC and
CE

4. Mbti vati on and Goal s

The tradictional network architecture is based on overl appi ng

hi erarchi cal nodel in order to decouple conplex set of network
functions, and sinplify network design, such as seven-layer Open
System I nterconnection (OSlI). Overlapping hierarchical architecture
makes under-1|ayer transparent to adjacent upper-layer, so cross-|ayer
collaboration is difficult. SDNis able to do that in network | evel
via openflow, restconf, and other protocols. The collaboration of
network | evel is about network resource allocation, such as traffic
groomng in | P-over-WDM network. However, SDN can’t handl e events
happened on equi pnent-1evel (foe exanple, transm ssion performance

i mprovenent), because there is no standard to describe equi pnent
control in detail currently. Equipnments are basis of network, whose
runni ng status are inportant to network nmanagenent. Therefore, it’s
necessary to standardi ze the interfaces about running physical
paraneters between controller and eui pnents, and the nenti oned

eui pnents are not |limted to router, swtch, OIN, WOM etc., but

i ncludi ng detail ed nodul es in equipnments |ike Erbi um Doped Fi ber
Amplifier (EDFA). There are three advantages mainly to provide

eui prent parameter control: rapid and accurate fault | ocation,
dynam c paraneter adjustnent, and fault prediction.
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4. 1. Faul t Locati on

Fault location is a significant challenge in network operation and
mai nt enance. Currently, fault location is handl ed by operator, hence
depends on experience, which is unstable and unsafe. On the other
hand, it is rare for an equi pnent to encounter a failure. So, there
i s no enough exanples for operators to gather experience effectively.

However, if all fault information could be collected by controller,
it’s possible for controller to dig out relationship between warning
| ogs and fault | ocation.

4.2. Dynam c Paraneter Adjustnent

There are nmany paraneters that can reflect equi pnent transm ssion
performance, such as bit error rate, packet |oss rate, transm ssion
del ay, forwarding delay, etc. Al these features are decided by the
system consi sting of power, anplifier, encoder, decoder, and so on.

O herwi se, other features related to equi pnent, for exanpl e,
tenperature and humdity in machine room also have inportant

i nfluence on equi pnent performance. It is very hard for vendor to
search a fornula to describe the relationship between perfornance and
state, and different design of equipnment also leed to different
associ ati on.

Based on these, euipnent paraneter adjustment is a conplex problem
about systens engineering, that requires huge storage resource to
store performance | ogs and hi gh conputing power to analyse logs to
seek potential incidence relation. |In SDN architecture, network
controller is able to use sophisticated anal ytical nodels such as
machi ne | earning, to handl e these |ogs, and cal cul ate proper nodel to
adj ust equi pnent paraneters.

4.3. Fault Prediction
Based on those nentioned above, Controller is able to take advantage
of high conputational resources to optimnmze those paraneters
automati cal l y.

5. Overview of Equi pnent Paranmeter Control Architecture
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Figure 1: Equi prent Paraneter Control Architecture

Equi prrent Paranmeter Control Architecture is consisting of two parts:
Control | abl e Equi pnent (CE) and Equi pnent Paraneter Controller (EPC).
CE contains nultiple physical conponent nonitor (PCM to record

equi pnent state fluctuation. Al the history and real-tinme data
woul d be gat hered on Preprocessing nodule. Preprocessing nodule is a
m cro-core of equi pment, which is responsible for data collection,
data filter, data report, and equi pment control according to

i nstruction from EPC

EPC is consisting of four parts: Physical Paranmeter Collection Mdule
(PPCVM), Dataset Core (DC), Conputational Core (CC), and Policy Core
(PCO. PPCMis responsible to build connection with CEs through

Equi prrent Paraneter Interface (EPI), then read performance data to ,
and send instructions to control CEs.
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6.

6.

10.

DC, CC, and PC forma closed cycle. DCis a high-performance storage
nodul e, which is responsible to save huge data reported from PPCM
and preprocess it. Preprocessing includes data formatting, data
aggregation, data cleaning, data augnentation, and so on. CCis a
conpute-intensive nodule to provide conputation power (expecially

fl oati ng-point calculation) for PCC PCis the brain of EPC, which
contains an algorithmlibrary about artificial intelligence. PC also
contai ns applications to nmake decisions to adjust paraneters of CEs
by using dataset of DC and power of CC.

Architectural Considerations of Equi prment Paraneter Control
Di stributed EPC

In a domain or network, the process to nmassive data that is collected
frommultiple CEs requires high storage resources for efficient
access, and high conputation resources for big data analysis. So,
there MAY be a cluster of nmultiple EPCs that coordinate with each
other. A CE MAY be linked to a particular EPC, or MAY be able to
choose freely anong several EPCs in a cluster
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