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1. Why a powerlib database ?

2. Short overview of powerlib website
(screenshots)

3. Outlook and lessons learned
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What Is the problem?

= Increasing number
energy-efficient
networks papers,
see 2

= |mportant to have
good reference
power values for
network
equipment.
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What is the problem?

_ Example, optical amplifier:
Many types of network devices: Jin[1: 8 W/ amplifier

(routers, amplifiers, ...) *in [2]: 1000 W / amplifier

) > 100X !
* Problem 1: = many different

values used in publications Only core functionality?
System overhead included?
~ Typical/maximum/rated?

* Problem 2: = value scope ?

* Problem 3: - references often Sy e——
vague/not traceable/obsolete ™\ | = & Twwwmn.com/datasheets

%an ‘ Optical Communicatio

» = [1]: Shen, JOCN, 2009, http://dx.doi.org/10.1364/JOCN.1.000176

1] IMII'I[ls [T [2]: Chiaraviglio, ICC workshop, 2009 http://dx.doi.org/10.1109/ICCW.2009.5208038
FUTURE INTERNET DEPT.

UNIE/;EFF\JSTITEIT [3]: A. Coiro, JSTQE 2011, http://dx.doi.org/10.1109/JSTQE.2010.2052791



http://dx.doi.org/10.1364/JOCN.1.000176
http://dx.doi.org/10.1109/ICCW.2009.5208038
http://dx.doi.org/10.1109/JSTQE.2010.2052791

What is the problem?

= Goal: collect representative
data for major network
equipment (routers, OLAS,
transponders, ...)

= Available in PNET paper and in
report (IBCN-12-001-01)

= And eventually a public, online
database: powerlib
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ICT Networks - power consumption reference values
and database

What i ib?

W. Van Heddeghem etal., "Power consumption modeling in optical multilayer networks",
Photonic Network Communications (2012), DOI: 10.1007/s11107-011-0370-7



http://dx.doi.org/10.1007/s11107-011-0370-7
http://dx.doi.org/10.1007/s11107-011-0370-7
http://dx.doi.org/10.1007/s11107-011-0370-7
http://dx.doi.org/10.1007/s11107-011-0370-7
http://dx.doi.org/10.1007/s11107-011-0370-7
http://dx.doi.org/10.1007/s11107-011-0370-7
http://dx.doi.org/10.1007/s11107-011-0370-7

Powerlib database features

= Data:
= publicly accessible

= Specifies scope
(e.g. includes overhead of chassis, fans, ...)

= Based mostly on publicly available sources
(product data sheets); includes source link.

= Currently limited to backbone network equipment

= Registered users can:
= Contribute new data
= Download original source (PDF)
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ICT Metworks - power cor .'
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<« C A [) powerlibintecugentbe/database/ o

Hello guest! You can log in or register.

Search: |All Components |Z|
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Powerlib

ICT Networks - power consumption reference values
and database

m

What is powerlib?

Powerlib is a database of power consumption values for ICT network eguipment. It was
started in September 2012, and its main and initial purpose is to collect and provide this data
for use in research towards more power-efficient ICT networks. Data on this topic is not readily
available, but instead distributed across different data sheets and (academic) publications. By
nroviding A sinale source. we hone to facilitate nower consumntion data collection and

http://powerlib.intec.ugent.be

How to use powerlib?

Anyone can consult the data available in the database (registration is not required). Just click
the "Database” tab at the top-left of this page (or the link below this paragraph). On the
Database page, click any of the component categories to see the available data.

Go to the database page
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Components

Choose a component type from the list to start browsing the components. Hover over the info icon @ to get 3 short
explanation about each component type.

Access Network Equipment WDM Equipment
OoLT (2) @ (RIOADMs (13) @

Dispersion Compensating Units (2) @
Muxponders (electrical-optical) (0) @
Muxponders {optical-optical) (18) @
OLA Systems (14) @

Optical amplifiers (35) @

Other WDM equipment (4) @

Core switching (L3/L2) equipment

Ethernet Switch Components (9) @
Ethernat Switches (5) @
IP Router Components (40) @

Customer Premises Equipment OXCs (2) @ .
Regenerators (optical, 3R) (13) @
Home Routers (1) @ Transceivers (electrical-optical) (20) @

Transponder Systems (6) @
Transponders (26) @
WDM Terminal Systems (7) @

Wss (0) @

JP®iMinds | UL hitp://powerlib.intec.ugent.be 9
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Navigate to | Transponder Systems [~]
List of Component type : Transponder Systems

Export to csv file

Lt e e
System - N e Cap . R ~ R R a Source . Last ~
Manufacturer $ Harde 4« Additional Info & Computation Description (Gbps) ¥ unsp * typ * o * (I:;iair) % Source $ Type ° modification
(Watt) (Watt) (Watt)
Details Fujistsu Flashwave 2.5G transponder (ANSI shelf), including overhead 25 - 37.2 - 37.2 [261 Datasheet 2012/07/11
7200, Tunable ANST shelf: 381 W typical for 16 2.5G transpondars (OC- 13:26:34
Optical 48/5TM-18). mgmit shelf: 215 W typical fully populated .
Transponder Fer transponder: (F81+215)/16 = 37.2 W
Solutian
Details Fujistsu Flashwave 106G transponder {(ANSI shelf), including overhead 10 - 68.5 [26] Datasheet 2012/07/11
7200, Tunable ANST shelf: 333 W typical for 8 I0G transponders (OC- 13:26:34
Optical 192/8TM-64)). mgrt shelf: 215 W typical fully populated.
Transponder Par transponder: (333+215)/8 = 68.5 W
Solution

List of sources

Source Author or ~ . ) ~ Source ~ . Last ~
D * Manufacturer * s ¢ Date R Type o modification ¥
Details 24 Juniper Ex8200 ernet Line Cards datasheet 2011-09 Datasheet link 2012/07/11
13:26:34
Details 25 Cisco Mexus 7000 32-Port 1 and 10 Gigabit Ethernet Module datasheet 2011-03 Datasheet link 2012/07/11
13:26:34
Cetailf 26 ujitsu Flashwawve 7200 2002-03 Datasheet link 2012/08/09
08:32:37
Details 27 Fujitsu Flashwawve 7300 2002-03 Datasheet link  2012/08/09
08:33:04
Details 28 Ciena F10-T 10G Transponder Module 2010-10 Datasheet link 2012/07/11
13:26:34

P> -
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Details of component

Back to List

Component Info

Type OLA Systems
System Name Commaon Photonic layer
System Family Commaon Photonic Layer

Manufacturer Code -
Manufacturer Ciena
Additional Info Fully filled Line amplification site (88 wavelengths) = 95 W (0.1 rack)

Computation Probably bidirectional because for other 'sites' it always mentions specifically that it is 'per direction’

Description
Remark -
Specifications
Power rated {(unspecified) - Power rated, unspecified operation mode H

_ Available specs
Power rated (typical) 95 Watt Power rated, typical operation mode
Power rated {maximum}) - Power rated, maximum d ep en d on typ e
Power PNET 95 Watt Power value used in PNET paper Of eq u | p m ent
Sources

42] Datasheet - Ciena - Common Photonic Layer

Metadata
Last modified user HIDDEN FOR UMREGISTERED USERS AND READERS
Last modified time 2012/07/11 13:26:24

e |M|W http://powerlib.intec.ugent.be
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Source details

Back to List

dit
Delete

m

Source ID

Author or
manufacturer

Title

Publication
Date

Remark
Source Type
Link
Attached File

42

Ziena

Comman Photonic Layer

2011-08

Cratasheet

PDF available
for registered users

ccom/documents/Common_Phaotonic Layer DS.pdf

Linked components: 109.

e iMinds L hitp://powerlib.intec.ugent.be
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powerlib.intec.ugent.be/database/uploads/Common_Fhotonic_Layer DS 1344501456.p
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Future of powerlib?

= Fall 2013:
= add access equipment (XPONSs, etc.) data

= Beyond 2013:
= Update it yearly

= Hopefully in 5 years or so, we have some historical
data

= We are open for collaboration with other
Initiatives.

= |[f you'd like to contribute, register at the site.

>
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Bigger picture (1/2)

= Collection of data not easy:

= Many vendors don’t (like to) share power
consumption data

= And those that do probably focus more on energy-
efficiency, so sample might be biased.

= Unclear/incomplete data sheets

>
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Example: netgear home router

ON - WNDR3800 DATA SHEET

Nice features !!

But actual power
consumption (Watt)?

MNETGEAR Green Features

?

B80% Recycled Pockaging

."I
L")

CEC [Calfornic Eficiency

| &

Power adapter:

8 o 12V DC @ 2.5A
B e is all we get
@ Posmer On/ Ol Buttan J g
Wireless OnfOf Button Technical Specifications
b ] . .
Wireless Output Power Manageme Table 5. WNDR3800 Router Specifications
E Porl Auto Fower Down Feature Specification
E Cobla Langth Power Sowe Data and routing protocols TCP/IP, RIP-1, RIP-2, DHCP, PPPYE, PPTP, Bigpond, Dynamic DNS,
UPnP, and SMB
Power adapter - North America: 120V, 60 Hz, inbut
— « UK, Australia: 240V, 50 Hz, in|
» Europe: 230V, 50 g
- Al regions (outpuff 12v DC @ 2.5A, output
Dimensions 223 x 153 x 31 mm (BW
Weight 0.5kg (1.2 Ib)
P - [1] http://www.netgear.com/images/WNDR3800 DS 040ct1118-17620.pdf
I"' iMm[Is i [2] http://mmww.myaccount.charter.com/customers/GETBINARY .xbin?I1D=3220
UNIVERSITEIT 15
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http://www.netgear.com/images/WNDR3800_DS_04Oct1118-17620.pdf
http://www.netgear.com/images/WNDR3800_DS_04Oct1118-17620.pdf
http://www.netgear.com/images/WNDR3800_DS_04Oct1118-17620.pdf
http://www.myaccount.charter.com/customers/GETBINARY.xbin?ID=3220

Bigger picture (2/2)
= What is needed (IMO):

= Make it obligatory to disclose power consumption
(e.g. in data sheets)

= We need to specify a basic set of required data
(e.g. power at standby, typical load, full load)

= Would be nice if there was a single, worldwide
repository. Good for:

= Researchers/policy makers - track trends
= Policy maker - set standards
= Customers - prospection

>
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Questions ?

Ward Van Heddeghem

ward.vanheddeghem@intec.ugent.be

http://www.ibcn.intec.ugent.be/content/green-ict
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Layers

=|_ayering is based on NOBEL layering [1]

*IP/MPLS layer —> L3 switching
‘Ethernet layer —> L2 switching
*(SDH)/OTN layer -> L1 Time Div Mux’ing and monitoring

‘WDM layer -> L1 Space Div Mux’ing and transmission
« Transponders/ muxponders
* Regenerators
* OLAs
« WDM terminals
- ROADMs/ OXCs

>

D N [1] Huelsermann, “Cost modeling and evaluation of capital expenditures in optical multilayer

LT IMII'I[ls LI networks,” JON, 2008, http://dx.doi.org/10.1364/JON.7.000814
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