e-FISCAL Workshop @ EGITF 12 -
Prague, 21 September 2012

Introduction and key findings

Fotis Karagiannis, Sandra Cohen,




. Financial Study for Sustainable Computirigfeastructure
SCAL

t s all about
nowing the
COStS..

el r
Ition..

e FISCAL




CAL Consortium

(72, ATHENS UNIVERSITY OF ECONOMICS AND BUSINESS

OIKONOMIKO TMANEMIZTHMIO A©OHNQN =

""" European Grid Infrastructure

Towards a sustainable grid infrastructure

MNUT Galway
O FE Gaillimm b

Fartnérship o Advanced CoOmipoting“inn'Europe

ET'— \ EMERGENCE TECH LTD.




[ €]l

o=

= Main objectives

‘ A Analysethe costs of the current European dedicate
High Throughput and High Performance Computir
(HTC/HPC)mfrastructures for research

Comparethem with the closest equivalent
ommercial leased or elemand offerings

oud computing!
ethe findings through a report
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FTSEAL Background

A First indepth study at European scale
I Significant sample of participants, HTC/HPC, comparis
~ with Clouds
Builds on previous financial exercise
e-IRGSP2 project

2alt with HTC (Grids) only, small number of N
itial charting of the area

vailable attp://www.e -irg.eu/images
he consorti
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Increasing complexity of data
& dificulty of data gathering

Detailed input
Forward looking

Several sources Full Cost Accounting : ;
: Detailed Line itemn Lengthy calculation Actuad full considerations
of fund”’]g costs for operations 4 engthy calculation o, Actual, full cost

of actual costs since purchase

ard infrastructure

Necessary access
accounting books

| Detailed Line item Predicted Total Cost
costs for operations < lifetimeof =P of Ownership over '
1 and infrastructure acppment given timescale |

L P

e-FISCAL annual cost

| Estimated operating costs

Annual cost of

+ .
. . ) =—>» ownership
| Simulation of annualised for 2010/2011 §

infrastructure costs

Past {real costs) oday Future (estimated costs)



We are

Collection of data,
Cross-checks
Benchmarking

Conclusions;ﬁndings

State-of-the-art
review in costing
issues

Questionnaire
dissemination,
follow up

Sample
identification

Questionnaire
development

Development of a
cost model

We have gone through the first full cycle of the methodology and we are about to start
again by capitalizing on the feedback and experience gained



el Contributions/disclaimers

TSCAL

A Disclaimers:

I Careful in comparing e -Infrastructure costs with Cloud
prices!
I benchmarking,
I profit margin possible
I however a user cares about the actual cost
nfidentiality/Anonymity of data!
0SS - checks/validation with market or other prices

1tifiable data related to an individual site or nation
itity are presented




Countries contributinc
* The study is

on-going

Zelarns

Belgium (5), Bulgaria, Cyprus, Finland, Germany, Greece (4), Hungary, Ireland, Latvic
Norway, Poland, Romania, Spain (6), Turkey
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e have gathered information from:
26 respondentg 14 countries

Other

18%
NGI/EG

42%
Both

29% National HP!¢
infra/PRACE
11%




All studies perform a

case study or multiple
case analysis-EISCAL
Is the first to provide al
extended synthesis

Review the statef-t

Reference Cost per core hour Comment-

Hawtin et al. (2012) £0.05 - £0.07 Study for JISC UK

Odenzncmnnz.
US DoOE - Magellanrepoitb  n®dnmy o0dd 2IAIND a2 a0SY ¢ blradAazylt ¢
(2011) Computing Centre- including storage sub- system

Smith (2011) P ndnod 0 d9dPorduaacmpus, USA
University of Washingtonb 1 ®n H p 0 9 cHpak clustér, USA

Cohen and Karagiannis ¢ n®n Tty H ¢ edRGBRRmtndy: Stratified sample of EGI centres - Assut
(2011) cmr dzQAfEAT I GA2Y NI GA2 ¢ al
to 2009)
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efﬁ--s--aAL e-FISCAL: first conclusions

A e-FISCAL results-lime with the literature
A In-houseHPC/HTC-tnfrastructures are cosgffective (. high

utilisationrates & depreciation rates)
I however usecasebased analysis important!

A Personnel ~50% of total costs: CAPEX/OPEX=30/70%

A Larger sites have in general less FTEs/core and lower cost pe
core hour

A Initial (smalscale) benchmarking efforts betweentiwuse HPC
and Amazon Compute Cluster instance:
I A ~40% performance degradation of the latter for HPC, similar for HTC

A Modestsize HP@entressimilar to stateof-the-art HTC ones

L10/7/2012 e-FISCAL Workshop @ EGI TF 12‘
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IiciL More detalils (1)

Average - Median

A CAPEX / OPEX ratio in 2011: 27/73%- 31/69%
Personnel / Total costs in 2011: 50% !

ost per core hour iain 2011: 0,073- 0,031

or minimumutilisation rate: 74%
estimated, at 80% rate, the cost dropse,029
2: S years
it goes upetd,037
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IiciL More detalls (2)

Average - Median

A Cost per core ig in 2011; 277 210
A Average CPU useful lives: s 5
nterconnect equipment. 10% 10% of CPUs hv
Oftware costs: 4% 2%of CPU
age salary iain 2011: sk
age Effectivenessiss




Costs breakdown
(2011median)

Median %

Other cost
0%

Electricity cost

17% Depreciation

Logical CPUs
20%

Premises cost

304 Depreciation

storage
2%

Depreciation other
8%

Personnel Software
48% 204




Cost per core hour 1a /
no of cores*

Cost per core hour

Cost per core hour in Euros

0,2

0,18

0,16

0,14
0,12

A 01

0,08

0,06

0,04

0,02

0




= e-FISCAls.Amazon EC2

e-FISCAL results compared W2 reserved instances (all amounts Ine)
Costs refer to 2014 Prices refer to 9/2012 ]

Standard Reserved® HighMemory

Small Reserve Instances iD(Li served Instan
Instance* j

e-FISCAL findings (average case)
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AL e-FISCAYS.Amazon EC@)

e-FISCAL results compared wid@2 ordemand instancess (all amounts ine
Costs refer to 201¢& Prices refer to 9/2012

Std. On deman
Small
Instance*

HighMemory

eserved Instances’
r

Standard on demand

e-FISCAL findings (average case) Instances {AXL)*

0.09

**Cost for instances/hour

PU hour (equivalence basec

BIGIGLVIVASS



e-FISCA

Number of cores

Standard Instances

Small (Default) 1
Large 2
EXtra Large 4
High-Memory Instances

Extra Large 2
Double Extra Large 4
'Quadruple Extra Large 8

Sources: SNNAYIYS . ® yR 5SStYly>

IPAC, May 9, 2012, p. 8; plus K SCAL estimations

L 10/7/2012 e-FISCAL Workshop @ EGI TF

l€]]  Transforming instances into
number of cores

9O al 2g ¢
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TSCAL Conclusions

A eFISCAL novelhAssessing and comparing costs in a highl
distributed-heterogeneous environment!

A Our results are inline with literature
I Cost per logical CPU/hoa0.031 (median 2011 whole sample)

1 Costs show decreasing trends
A Not only for CAPEX but also for OPEX

I Evidence of existence of economies of scale

2rtheless some interesting issues emerged:
Jence in cost structures
ives

onnel costs
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i Next steps

A Resolving ambiguities in data

A Study methodologies used by sites to come up with energy
efficiency ratios and utilization

A Increasing the sample with more respondents
I Condensed version of the questionnaire
I Stronger anonymity guarantees

Combining benchmarking outcomes with cost informatic

i Calculation of performance adjusted cost metrics for better
comparison with cloud commercial offering

ct feedback to improve our model and pro

Collection of data,
Cross-checks
Benchmarking

Conclusions-findings

State-of-the-art
review in costing
issues

Questionnaire
dissemination,
follow up

Development of a Sample Questionnaire
cost model identification development



= Thanks! .o &

A All material to be available imww.efiscal.eu

A e-mail us atinfo @ efiscal.eto and keep up with the
project (update list)

Mroject acronym: e-FISCAL
Kontractn ° : RI-283449

Mroject type: CSA-SA

fStart date:  01/08/2011

Muration: 18 months (end 31/1/2013)
ATotal budget:  392.523 U
AFunding from the EC: 349 999
ATotal funded effort in PMs:

AWeb site:  www.efiscal.e



http://www.efiscal.eu/
mailto:info@efiscal.eu
http://www.efiscal.eu/

Hardware

Please present the average acquisition (i.e. purchase) cost per logical CPU and the average cost per TB ac
in 2010 and 2011ln case you have no data for 2011 please use approximations based on the most re«
procurements or budget data. Note: P

Answered
Answer Options Min Max Average Median questions
[/ 280 LISNI £ 23A0Ft /t! A¢00e A y80® n w299 300, 17
[ 280 LISNJ ¢. k ¢l LJSA AY €50AY HIGON 97 94 4
/] 280 LISNJ ¢.k 5Aa1a Ay e5AYy HEA0DN 704 315{ | 15
[ 280 LISNJ £ 23A0Ft /t! AyY0e AysOo® nmm277 210,/ 20
[ 280 LISNI ¢. k ¢l LIJSAa AY €37AY HIREM 79 78 4
[ 280 LISNJI ¢.k 5Aal1a Ay €e€0AYy H3000Mm 503 250 15

Median mitigates the effect of outliers that influence average metrics
T
Decreasing trends in costs per logical CPU and Storage per TB

Reluctance to disclose information regarding acquisition costs

23



Useful lives

Please indicate the period in number of years that corresponds to the average useful
economic life (depreciation period) of the following assets according to the policy followed
the NGl site/ HPC Centre.

Answered
Answer Options Min Max Average /Median uestions
Average useful life in years for CPUs 3 10 5 5 23
Averageuseful life in years for tape storage
devices 3 12 7 5 12
Averageuseful life in years for disk storage
devices 3 20 6 5 23

T
Prolongation of the useful life of computing and storage infrastructure
Most commonly encountered useful lives in literature étmmputingbetween 34 years

Depreciation period influences yearly CAPEX.
The longer the depreciation period the lower the yearly CAPEX

Less straightforwardobvious effect: Old machines consume more electricity

24



Other Infra costs and softwa

Important
Cost

Difficult to
distinguish
from
acquisition

cost

Important
Cost difficult
to capture

Software
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