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That's no moon - that's
a space station.

| _ .. Yeah, the fact that it's entirely metal, noﬂocﬂv
spherical, covered in lights, and has a laser
dish sort of clued me in, Gaptain Obvious...
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PURDUE We've got a lot of cores

UNIVERSITY

» Over 37 kilocores across campus

From Fri Apr 22 13:55:34 EDT 2011 to Fri Apr 29 10:11:39 EDT 2011
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PURDUE

+ Three community clusters (Steele, Coates,
Rossmann)

» Two “ownerless” clusters (Radon, Miner)

» CMS Tier-2 cluster

» Other small clusters

« Instructional labs and academic departments
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PURDUE Might as well share

UNIVERSITY

2 DiaGrid
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“SINCE HE RETIRED ALL HE DOES IS WiTcH TV
AND VEGETATE ”
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PURDUE Vegetating = hibernation

UNIVERSITY

« Financial concerns
- CIO must find $15 million in recurring cost savings
« Environmental concerns

- Labs get really toasty!

- Burning coal is not the most environmentally-friendly
thing to do

« Let’s try hibernation
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PURDUE

» Condor support

. Network ACLs

« Is condor_kbdd.exe running as the logged in user?

+ Finding willing test subjects
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PURDUE Hibernation results?

UNIVERSITY

+ To be determined...
- Working with lab admins to test in several labs
- Reaching out to departments to find more testers

« ...but CIO report estimates ~ $300,000/year in
savings
- Based on hibernating 26k machines 8 hours a day
- Assumes 100% compliance
- Ignores increased hardware failure rate
- Saves less than 1% of budget

a
Condor Week 2011 drﬁ

OOOOOOOOOOOOOOOOOOOOOOOOOOOOO



PURDUE But when we have results...

UNIVERSITY

AThere’s a dashboard for that

PURDUE

Dashboards A
UNIVERSITY DiaGrid
Energy Savings

Refresh Energy Usage by Owner
Owner Energy Saved ¥ Energy Used Avg Watts | Computem, Time Frame: 3Hours | Day | Week | Month Viewas: Area | Line
M undefined 252,069 kWh 317,857,566 kWh 135 kW 269y 181
- Science Admin 3,347 kWh 1,732 kWh 625 W 115d 12h |
Il 17aP - Instructional L 0 Wh 3,169,920,112 kWh 329 kW 1099y 35 z 0
M crc 0 Wh 36,119,982 KWh 36.97 kW 111y 181 & |
Il 17aP - Research Clus 0 Wh 53,928,541,149 kWh 850 kW 7241y 8d

dthain 0 Wh 5,647,494 kWh 13.62 kW 47y 117d
M ramzi 0 Wh 1,450 kWh 298 W 202d 15h 19:00
B cpoellab 0 Wh 815 kWh 298 W 113d 19h
- Office of the Presider 0 Wh 1,455 kWh 299 W 202d 23h @ @
Il riansen 0 Wh 33,063 kWh 875 W 4y 114d :
M cse 0 Wh 7,016,075 kWh 14.91 kW 53y 261d
Il Psychology 0 Wh 10,000 kwh 531 W 2y 54d 1t Total Energy Savings
I striegel 0 Wh 371,081 kWh 3.88 kW 10y 337d
B dchen 0 Wh 5,536 kWh 582 W 1y 30d 2:
I unknown 0 Wh 4,878,023 kWh 9.96 kW 55y 337d
M izaguirr 0 Wh 3,379 kWh 455 W 3094 8h .

semrich 0 Wh 25,183 kWh 1.10 kW 2y 2224 .
- mniemier 0 Wh 5,489 kWh 580 W 1y 259d 7!
M Agronomy 0 Wh 81,929 kwh 2.24 kW 4y 63d 7! Anafiad 353,05 kWi (3 2650
[ Purdue RCAC VM 0 Wh 1,212,870 kWh 12.91 kW 10y 265d
M curt 0 Wh 40,053 kWh 1.43 kW 3y 71d 1!
I cheg 0 Wh 45,278 kWh 1.69 kW 3y 23d 2! -
[0 17aP - Other 0 Wh 512,616 kWh 5.49 kW 10y 243d
M fiynn 0 Wh 460,731 kWh 2.19 kW 24y 12d ¢
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PURDUE

.~ We have a lot of unused Windows cores...

+ ...and not many Windows jobs

£320.0 From Sat Apr 02 02:51:10 EDT 2011 to Sun May 01 20:33:46 EDT 2011
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PURDUE

"XZIBIT" Explalns V|rtuallzatlon

Yo, Dawg!
I heard you like computers,
SO we put a computer in your computer
sO you can compute while you compute!

IT-P
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PURDUE

. Bare-bones Linux VMs launched as Condor VM
Universe jobs
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PURDUE

« Pre-staging vmdk files conserves bandwidth

» Replace IPOP with CCB
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PURDUE What's next?

UNIVERSITY

« Wider deployment of VMs
- Consistent pool of running VMs
- Standalone (non-Condor) VM management tool
- Bolt-on application disks
- Running VMs at partner institutions

+ Dynamic VM pool size
- If a VM is running, the host can’t hibernate

« Finding a user to run lots of code over a weekend
- Management loves sending out press releases
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UNIVERSI

Condor Week 2011

OOOOOOOOOOOOOOOOOOOOOOOOOOOOO



PURDUE —

((0 dou bleta ke @ home £ admin

make video mobile

make video mobile

view video 0 b:

IMPRESSIONS LAB ASSIGNMENT (TUESDAY) - GROUP 6

\_—"verizon
3 1[T010:10AM

((0doubletake )

view my project
ENT 418 LAB 1 VIEW CLASS

Impressions Lab Assignment (Tuesday)
Pick one group member to record your

assignment. When you've finished the first part
of the lab and are waiting, upload the video of

your process.

PURDUE Developed by ffaP

Due Date: Nov 10 UNIVERSITY. fof Purdue University

You have not submitted a video.

Project Submissions 8 TOTAL
Group 8 O
Impressions Lab Assignment

(Tuesday)

Group 2
Impressions Lab Assignment

About (Tuesday)
@ GROUP PROJECT & ATTACHED TO IMPRESSIONS LAB ASSIGN! Group:1,
DESCRIPTION Impressions Lab Assignment

(Tuesday)

Group 6 of ENTM 418 Tuesday 8:30am Lab

SAMSUNG
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« Student-submitted video assignments

«» Jobs grabbed from web submission and rendered
with Condor and ffmpeg

. Jobs shoved to website when rendering is complete
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PURDUE he Future

UNIVERSITY

[EANHASCHEEZEURGER. COM 38
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PURDUE The Future

UNIVERSITY

+ More cores!
- Another cluster coming in the fall

+ More DiaGrid participants
- Ball State University, University of Delaware

+ More VMs
- Application/domain specific virtual machines?

» Need more users
- What are we going to do with all of these spare cycles?
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PURDUE We're h|r|ng|

UNIVERSITY

+ DiaGrid job opportunities coming
- Condor expert/enthusiast
- Experience working with researchers
- Strong problem solving
- Parallel programming skills preferred

« WWW.purdue.edu/jobs
- (positions are not yet posted)
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PURDUE he End

UNIVERSITY

Questions?

Condor Week 2011

OOOOOOOOOOOOOOOOOOOOOOOOOOOOO



