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NereusV — Massively Parallel Computing

> NereusV (Nereus 9) -
100% Java Desktop Grid
computing technology

> Donate idle CPU time by
just clicking a link

> Runs completely inside
the applet sandbox

> Firewall friendly e =

Prototype web portal at http://www.nereuscloud.net
Join our LAN — Wireless “NereusV”, 64bit Encryption PW “0123456789"
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Demonstration of NereusV: F)cpEM
Medical Image Processing

> Changes in the retina indicates
progress of eye disease
Diabetes sufferers particularly susceptible
> Take images every few months
and look for changes, but...

The retina will be photographed in different
positions, by different cameras and operators

Some changes are just dust on the camera lens
Examining images is skilled work =$$$

> Use computing to “brute force”
through pixels and detect changes.

* 1000s CPU hours needed

microsystems
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Live Nereus Demo #1

Ip
w.nereusgrid.comjners plet.html ¥t - JICl-] sooge

1. Point browsers at i
www.nereusgrid.com
2. Use NereusCloud to push

the image processing
code out to donors

3. Collect the results!

Feel free to try it now with your laptop...
S un A




JavaOne

A Global Desktop Grid?

1Billion desktop PCs =100 x (Top 500 supercomputers combined)

“Vanilla” computing power ever _\,-(_
more in demand... B} II'IC
u
oo > BOINC is largest example with 550,000
computers

80% ——

* Runs over 30 world-leading (famous)
research projects

* Releases more computational power

60% —

i % than the worlds fastest supercomputer.
0 = s > But...
C o = * has only captured 0.05% of the global
" ‘ ‘ | potential!
x86 Interconnect 0S Type * Barriers are still too high. ..

Analysis from Top500.org (Nov 2008)

o un
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Why we’ve been waiting for NereusV

® Security (Donors)

PC owners are rightly scared of executing unvetted code

® Convenience (Donors / Administrators)

Installing software can be difficult
Hardware / OS variations make support difficult
Extra software = extra maintenance

® Usability (Users)

Develop/support code for a wide range of HW/SW
® Scalability (Users / Administrators)

Can the system grow to millions of clients?

Java Technology inherently solves most
of these — NereusV solves the rest...

@Sun
¥ microsystems
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@ NereusV

> Developed for over 4 years at Oxford University
* Open Source — GPLv2
* Pure Java —runs in any 1.6 VM
> Easy!
° Donate — one click does the trick
* Virtually zero administration/maintenance
° Easy to develop — as simple as Java Applets
> Designed for global scale

T
@ Sun
2 microsystems 7
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NereusV — The Community Model
. T . Nereus Server 1 . User’s Server
™~

*

. User's PC
Web Servers
ANereus Server 3
«—Nereus Server .

/M .

Nereus Applets

' | ~ (1000-10000 per server
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NereusV Service

In Package org.nereus.client ...

public interface NereusService

{
public void init (ServiceContalner contailner);
public void handleConnection (InetAddress remoteAddress,

HTTPRequest request,
HTTPResponse response) throws IOException;

public class ServiceContainer

{

public void accept(int timeout) throws IOException

There’s AbstractService and AbstractListeningService to make life easier....
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NereusV Server

> Proxies client connections to the internet

* The applet sandbox only lets the applets talk to the server from which they were
downloaded

* The applet can only load classes with the same codebase, so the Nereus Server
supports URL proxying:
http://myserver/mycode.class =

http://nereusserver/urlproxy/myserver/mycode.class
Note: numeric IP addresses not allowed, permits DNS management through opendns

* Network rules in a config file to prevent network abuse (NereusV firewall).

> Designed for 1000s of permanently connected clients

* Nereus 4 used NIO and limited threads
* NereusV now uses 1 thread per connection!

> Supports all services through HTTP
* Uses port 80 with different services distinguished by HTTP header content

& Sun
78
2 icrosystens
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@ NereusCloud — Top Level Service

. .0
-',"

> Management services

* Create an account which can be . a
“pointed” to by Nereus Servers I‘
A e

* Conveniently deploy/undeploy Q
application software in one click |

> Does not do processing or
network proxying

* Very little load, so one logical site
Is sufficient for global scale
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Live Demo #2 — Financial Modelling

> Look for patterns in financial time series

* Predicting outcomes better than 50/50
makes money
* Hedge Funds pay a lot of smart people a lot
money to do this
> Can we do better with dumber algorithms
but with loads of computing power?

PDOwW - 1o 7zw @HASDAOIAVA 27 22w -ao 12 @HNASDAQ:ORCL +21 41w @HNASDAQ:CSCO = a7

Gl i,
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/
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I\L:.-J'\l:\\‘ v W
s ,v\rix\n,_,tf‘ Myt Mo N T ‘_,Afmrr‘lf U‘MVM\“‘J.\\\ S
Nyl
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=, 2002 2003 2004 2005 2006 2007 Z200=
@ Sun 12
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Live Demo #2 — Predicting the Dow Jones

> Open a browser to
www.nereusgrid.com

* Click on “Join Server...”

> We’'re in NereusCloud
account nereustest

> Lets turn to the live display to
see the modelling in action....

(\ﬂJ "Iu 14000
\/ 1'V\Lzooo
/m n/'.luwf\wfk] A W\NW“‘M“/ :l o

4000
1 1 1 1 1 1 1 1 1 1 1 1 1 1
1995 199 1997 1998 1999 2000 2001 2002 2002 2004 2005 2008 2007 2002 I

Sun

microsystems

e Edt Vew Hgory Gookmarks Toos Hep

(<D W r—r——— 7 | [Cilewss 5

=101 x|

L8 Most Visited @ Getting Started .. Latest Headines

@ Nereus Server: www.nereusgrid.com

lay 31 08:38:56 BST 2009
Join as an Applet in with Java Webstart

Client Name
NCO000001 1
NCO0000009
NCO0000006
NC00000008
NCO0000004
NC00000007
NC00000013

Done

Last Acti Operating System Architecture Cores  Memory
08:37:52 31/050Q_Windows XP 86 1 508m
08:35:05 31/05/09 amded 2 as5m
08:34:07 31/05/09  Lind amd6d 2 a55m
08:34:25 31/05/09 Linux amd6d 2 a55m
08:36:04 31/05/09 Windows XP 86 2 508m
08:34:32 31/05/09 Linux amd64 2 455m
08:35:00 31/05/09 Windows XP 86 1 508m

Ee Edt Yew Hioy gokmars Took Heb

O - ¢ 5 [Ty

2] Most isked P Getting Started

. Latest Headines

rtd

ample NML  Clients 18 (8257.0 MFlops)

Container Name NML Location
I
Container Path NML Source

Done
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NereusV is Green |IT

Nereus does not imply machines are on for
longer — there are 2 types of /dle Time

> Type I: No-one is sitting in front > Type Il: A user is using the

of the machine and its not machine but not demanding a
running as a server lot of CPU time
Office Worker 1: Pentium 4: 3 GHz Office Worker 2: Pentium 4 3GHz
200 150
150 f 1 i 100 I T QT T b
%100 T.o.T?I e ] L % g[IL
3 & 50
50
0 0
1 Week - Monday to Friday Thursday to Tuesday

> Even if machines are turned off to minimise type | idle
time, there’s plenty of type Il for Nereus!
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NereusV is Green |IT

Using Nereus compensates for the
environmental impact of a desktop PC

-

> PC Manufacture is 50% of its
lifetime CO,, footprint

> Use the cloud?

* Cooling is a 30-100% overhead
* Datacentres have a large CO, footprint

> Use NereusV?

* Uses existing computers
No extra cooling or housing costs

% S UN.
¥ microsystems

Fewer servers in datacentres = less CO,

. l
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SETI@Home, Folding@Home in Java!

> Oxford Physiologists using
NereusV for Molecular modelling %
* Atomic level simulation of protein ﬁ
agglomeration in Alzheimer's research
* Results submitted to Physical Review E

> Working with Oxford
Astrophysics for sky surveys

* Not quite SETI@Home - looking for
pulsars rather than ET!

* Like SETI@Home there’s a /ot of data
which can be processed in parallel

§un 16
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NereusV + JPC — Running Native Code

> NereusV only runs Java code...

...and then only within the Applet sandbox
> What about legacy code, most often x86 Linux?
> Use JPC: a pure Java x86 PC emulator....

JPC Launched JavaOne 2007

s May 6-9, 2008 =2

Aoscone Center, San Franuscc, CA

See you next year Java

June 2-5, 2009

’ =
o
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JPC — Java x86 Hardware Emulator

CD-ROM Drive
Network Interrupt Controller

PCIl Host Bridge PCI ISA Bridge :
PS/2 Interface Keyboard

DMA Controller

Interval Timer Mouse
PCIl Bus Cj\
: Processor -
VGA Graphics ‘
VGA BIOS

Real Time Clock Floppy Drive

BIOS [IDE Interface Memory

Floppy Controller

Hard Disk Drive

18
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JPC Demo #1

> JPC Runs faster and
smoother

°* Doom playable in an
applet...

/2 IPC - Doom Demo - Windows Internet Explorer i

=101 x|
@: L4 |g, http:f fwe-pnp. physics. 0. ac. ukj~prestonfjpcdemoswebOutput/daom. html j | X Irhys REWMan P

Fle Edt View Favorites Took Help

Go gle‘ & wthys newman j Search | & - e

@v (. * Bookmarks

@Flnd' :')/-’Check' 2 %' '?'Slgnln'

W o {& 3PC - Doom Demo | | - B - = - |2hPage » (GiTadls +

: JP C The 100% pure Java PC Emulator
A- ~ (Home " (Technology (Demos " (AboUtus™ (GetdPC "

"MlsceHaneous K "Funct\on K

Mouse Sensitivity
Topekey = | [0 ~ Typekey 5 | [FL - [—J— @ —

on-US Keyboards, use override: RELEASE: Dbl click right button
e th 00 jpc.ph c.uk)

5 billion Java enabled devices

© Oxford University 2009
Last updated 5/3/2009

H
Done

T T T T [ mtemet [®1o0% -~ 4

But there’s more....

Sun

microsystems
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J
&

&
-
> JPC Runs much faster and more smoothly
* No need for signed applet any more
* Better dynamic compilation scheduling
> Hardware level snapshots

* Virtual PC is “Instant On” wherever
downloaded

* |nstant hardware-level pause/resume

> Using the latest Java 6 plugin we finally get
more memory

* Far more reliable startup and restart:
reboot = refresh!

JPC - Recent Progress

“ /" Beautiful
' Archi!ecture

20
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J

| .-""J\JI

= JPC -Recent Progress

> Loads of bug fixes emulation much more accurate
> Currently testing with 23 Linux distributions including:

OS Name Desktop | Prompt | Not Booting

DSL 2 v /

DELI 2o /

Feather s / Y

Open BSD =8 /

TTY < /

Ubuntu 8.10 3 &) Kemel Panic, SMP issue?

Puppy O2 X T Panic, fatal exception in interrupt
& @ Kernel Panic, fatal exception in interrupt

Knoppix

21
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M ;ﬁ Multi-GB Disk Images?

> Store disk images on a server

* Data loaded over the network on
demand

* Writes are cached locally
* Better load time and memory

footprint 1

* Use HTTP 1.1 range header to Amzon Simple Storage Senice (Amezon S3
request parts of the Disk image : J | )
* Remote HD images can be served
by any standard webserver e.g.
Amazon....

> The guest OS is unaware of this, it
thinks it’s got a normal HDD!
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Task Specific Compilation

> Dynamic compiler builds classes at runtime to
emulate blocks of x86 code

* Special classloader loads these into the JVM Er—r—=——p
=» 10x speed increase at least

* Custom classloader not allowed in the applet
sandbox!

> Run a task/program/OS in the JPC
Application...

* Save the custom classes to disk in a JAR file
* Include this JAR in the classpath of any applet yyebserver

* (Class names hashed from the x86 code
> Compiled classes even inside the sandbox R

* JPC Applet even faster without the background
compiler running...

= =" ® = — o
A0, S — me——
o un
T
" microsystens 23
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JPC Demo #2

> “Instant On” Linux inside the Java Applet sandbox!
* Remote HDD
* Snapshot taken at the prompt/desktop

{2 JPC - DSL Linux Demo - Windows Internet Explorer (ol x| /2 IPC - Damn Small Linux desktop - Windows Internet Explorer’ 8 [m |
G- e ; 7] =1 ][ ol - e 2 o =114) x| oo 2l
File Edt View Favorites Tools Help File Edt ‘iew Favorites Tools Help

Go gle| 8 s newman | seatn | - e | B S By cootmerte~ | [AFnd - ook - > K- Cisanm - Google[ 8~ oot D e | B - S B soskeis [ - Tk - ® & s
5 & @aec- st tinux Demo | | 5B - & - [rage - @ el - Y% € (@ Damsnal Lnus deskiop | B v B -8 - reage - G Took < 7

*.1 JP C The 100% pure Java PC Emulator
A~ ome o ecmoiony emes < Abowus” Gatabe.

umount
uname

loadkeys i uncompress

login usleep

Is i

: Getting Stanted With DS

ox
Qg D A@BO M E V|sefremocmigeting sateanmi Qi o1 |z| 0

Getting Started with DSL

P vi
Ismod watch

dnsdomainname  lsmod.modutils readlink zcat

echo Ispci

DSL comes with ABSOLUTELY HO WARRANTY,,

to the extond permitted by applicable v

rm

grep lua rudir

dslettyllds11$ df -h

Filesystem Used Available Usex Mounted on

sdeusroot .old . 613.0k . ”
3.3

sdevrpts
sdeushdal . 19. 2N 142 scdrom
sdevrcloop . 122. 1007 /KNOPPIX

27 cdev/pts Where's the Start Button? Connecting To The Net
icons and File Management  ¥hat's a Daemo

What About Windows? How 0 Cut and Paste?
sramdisk 2. 17 sramdisk i I Superuser |
unionfs . 125. 7 482 /KNOPPIX/bin
unionf's 3. 2% rdev
unionfs 3. 24 rete
unionfs . 125. 7M 407 /KNOPPIX/1ib
unionf's . 125. (7M. 402 /RNOPPIX/sbin
unionfs . 125. 7 482 /KNOPPIXsusr
unionf's . z. . 17 sramdisksvar
dslettyllds11S
dslettyllds11s _

Saving Your C e
myDSL - Seamless
Installing to Hard Drive PR e

SNULinux & Doblsn L

Compatibility
—and The Store. cense.

I ] | | R— () ||

| Function | touse
Non-US Keyboards, use overrides above. Mouse GRAB: | Click left button. RELEASE: Dhl click right button
by Tt 1 oh Tpekey>> | | = [ e |
© Oxford University 2009
A PC in your browser g
L = 100 b
TR e = v, [T T T (@ wermes e -

Visit http://www-jpc.physics.ox.ac.uk/ or just Google “JPC”
Uun 24

microsystems



http://www-jpc.physics.ox.ac.uk/
http://www-jpc.physics.ox.ac.uk/
http://www-jpc.physics.ox.ac.uk/

NereusV and JPC

> Collect idle computing resou
together with NereusV

> Manage these with NereusC

> Deploy “hibernated” virtual
machines in vast numbers

> Thousands of computers doi
your processing...
°* On demand

*  Without approval processes
vetting procedures

° Very cheaply
* Environmentally friendly

Py
Ny uﬂ
¥ microsystems

25



NereusV and JPC Demo

> Go to our local Nereus s

] hetp:tfiocalnost 8z jnereusihiersusapplet html =1 | 42| % | [so0g= £l-

J Eile Edit Vew Favortes Tools Help
oo _ >
S e rve r W 53 (& http: flacalhast: 2 nereus M, . | €5 Nereusy x J -8 - - =y Page -

# ./runit
Starting work on result 5009_000290009...

Starting model in sclimatescpdn/projects/reqs.comlab.ox.ac.uk_cpdn...
> Unzipping workunit data file...
Created shared memory region key = 23985 of size 60141Z bytes (version 606)

Copying files for startup...

In pre_initialise_phase (part 1 of 3)
" In initialise_phase (part 2 of 3)
I n S z l In startup_phase (part 3 of 3)
LI I |

* Climate Prediction.net
code inside TTY Linux

Miscellaneous Keys Function Keys Miouse Sensitivity
Type Key > : = Type Key > = v |

Mon-US Keyhoards, use overrides above. Mouse GRAB: Dhl Click left button. RELEASE: Dhl click right button
it Path; bt

[T [ [ [ N3tocalintranet HI00% - g

26
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http://www-nereus.physics.ox.ac.uk/
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JavaOne

Participation Request

> Can you help build the NereusV network for

research?
> NereusV is the most cost effective source of
CPU power
* Much research to be done — no $$$ for
supercomputers!

* Benefits to all — results published
> Do you know a problem NereusV could solve?

\

Computing of, by, and for the Community

http://www-nereus.physics.ox.ac.uk
S Un. 08
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Rhys Newman & lan Preston
rhys.newman@physics.ox.ac.uk

l.preston1@physics.ox.ac.uk
TS-5136
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