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Cloud Background

® Vision

® Hide complexity of hardware and
software management from a user by
offering computing as a service

® Benefits
® Pay as you go
® Scale up or down dynamically

® No hardware management, less software
management
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Qutline

® Performance tradeoffs
® Monetary tradeoffs
® Client hosting

® Server hosting
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Method

® Use real performance measurements

® Exported BOINC (middleware for desktop grids)
project data

® Use real costs

® [arge/small BOINC projects (SETI@home /
XtremLab)

® Amazon Elastic Computing Cloud (EC2)
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Platform

Construction

How long before |
get X TeraFLOPS!?

Strategy:
Add to BOINC project list
Press releases
Forum Announcements

10 15 20

G00g|e Ad Sense Months for registration
Respond to users (leverage
volunteers)
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Platform * Application

Deployment

How long to deploy
my batch of tasks
needing
faster response time!

Strategy:
Specify lower
latency bounds . |--10000tasks
[Heien et al.] Nurmber of volunteer nades

Deployment time (minutes)
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Application

Execution

Je tente
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P Project credit comparison

PChallenges
PDownload BOINC

cloud node?

Statistics e ‘I.:at"na point operations p 494,846.7 GIgaFLOPS / 494.8
Selected Project:

52| orders-of magnitude: better)

verview

Total Credit (last 60 days)

Strategy:
Use statistical o
prediction of =
availability el

Total Credit

PAQUA@hOome
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PBBC Climate Change

PBOINC Alpha Test
PBRaTS@Home
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Completion

g Catalog of BOINC Powered Projects - Unofficial BOINC Wiki
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Application

Completion

How long
should | wait
for task
completion!?

Strategy:
See BOINC Catalog for
typical deadlines and
compute/comm/mem ratios.
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Monetary Tradeoffs

® Client hosting on cloud
® Not worth it and never will
® Server hosting on the cloud

® Possible solution



Component

Salaries
Electricity
Network

Hardware

Total startup
Total monthly

Project Costs

Project

SETI@home

[OK  for sys
admins

90 for 6
Servers
2K for
Mbit

100

18K for

servers, 25K
for air condi-
tioner
43K
[2K

] XtremLab

5K

covered by
university
4K




EC2 Pricing

Resource Rate (USD)
Instance Type | Cost/hour (USD) Storave 0.10 / GB-Month

Standard Small 0.10 [O request 0.10 / million
Standard Large

High-CPU Table 3. Pricing for EBS

Table 1. Pricing for EC2 Instances

Transfer Type Cost/GB-Month (USD)
Inbound transfer
first 10 TB
next 10-50TB
next 50-150TB
over 150 TB

Table 2. Pricing for EC2 Data Transfer




What about Client
Hosting on the Cloud?
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Cost of Clouds versus DG (2)

What are ~ After 3 days, DG
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Cost of Clouds versus DG (3)

How many months

of DG can
X months Of CIOUd O can pay for > 125 DG years.
< : ‘=" DG way
buy me? = / more sustainable.

10 15
Months with EC2
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Equivalent Clouds given BOINC Costs

Speed vs. Storage with real SETI@home Cost

High-CPU Instances

Speed (TFLOPS)

Small Instances

Given BOINC

costs, what size
CIOU d Can I bUY? Speed vs. Storage with real XtremLab@home Cost
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What about Server
Hosting on the Cloud?




Number of Hosts over Time

Project

SETI@Home
- Einstein@Home
Rosetta@home
100000 E . = T Climatepredication.net
2 Predictor@home
SIMAP
Spinhenge @ home 14000
SZTAKI Desktop Grid 14000
QMC@home 12000
Tanpaku 10000
Proteins@home 10000
Malaria Control 9000
Chess960@&home 8000
ABC @home 7000
pFluids 6000
Leiden Classi 5000
Nano-Hivet 4500
Rectilinear Crossing Number 0
SETI@home Beta 3500
Seasonal Attribution 3000
XtremLab 3000
BURP
Pirates@Home
RALPH@home
ABC@home beta
The Lattice Project
RenderFarm@ home
VTU@home
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Number of Hosts over Time

Project upper bound

SETI@Home 350000
- Einstein@Home 90000
Rosetta@home 30000
100000 3 - - i Climatepredication.net 55000
2 . Predictor@home 35000
SIMAP 14000
Spinhenge @ home 14000
SZTAKI Desktop Grid 14000
QMC@home 12000
Tanpaku 10000
Proteins@home 10000
Malaria Control 9000
Chess960@&home 8000
ABC @home 7000
pFluids 6000
Leiden Classi 5000
Nano-Hivet 4500
Rectilinear Crossing Number 0
SETI@home Beta 3500
Seasonal Attribution 3000
XtremLab 3000
BURP
Pirates@Home
RALPH@home
ABC@home beta
The Lattice Project
RenderFarm@ home
VTU@home
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Server Costs on a Cloud

How much to host
BOINC server on cloud?

Monthly Costs of SETI@home on Cloud

(7068USD in total)

324

4275.04

“ Scheduler server

Upload transfer
Download transfer
Scheduler transfer
Upload storage
Download storage
BOINC mysql database
Science database
Elastic IP

EBS I/O Requests

Monthly Costs of XtremLab on Cloud
(303 USD in total)

i Scheduler server

Upload transfer
Download transfer
Scheduler transfer
Upload storage
Download storage
BOINC mysql database
Science database
Elastic IP

EBS 1/0 Requests




Server Costs on a Cloud
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Server Costs on a Cloud

How much to host
BOINC server on cloud?

Monthly Costs of SETI@home on Cloud Monthly Costs of Xt'remLab on Cloud
(7068USD in total)  (versus 43K +12K/month) (303 USD in total) (versus {4,1}K + {5,1}K/month)

324

& Scheduler server i Scheduler server
Upload transfer Upload transfer
Download transfer Download transfer

Scheduler transfer Scheduler transfer

Upload storage Upload storage
Download storage ; Download storage

BOINC mysql database - BOINC mysql database
Science database

Science database
Elastic IP

EBS 1/0 Requests

4275.04 Elastic IP

EBS I/O Requests
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Summary

® Performance tradeoffs
® 20 DG TeraFLOPS within 6 months
® Monetary tradeoffs
® C(lient hosting
® After |3 days, DG more cost effective
® Server hosting
® DG server on cloud is cost-effective
® Best for small-medium sized projects

® Savings of at least 40%

® BOINC server image for EC2 / Xen available

® http://boinc.berkeley.edu/trac/wiki/CloudServer




Future Work

® Clouds@home

® Statistical and predictive methods for
ensuring host availability

® |ightweight mechanisms for virtual
machine migration



® wu flop calc
® bw in cloud

® how is cloud equiv calculated



