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Centre for the Mathematical Sciences

. High Performance Computing in the
Mathematical Sciences

d WestGrid (Grid Computing)



www.colab.sfu.ca



e 10T Ea, - 9
& _ "‘w% ,..---""""J . e //
CEEIDY S ——" =¥
a HJ Ay ¥
i | F .
I —

i
NG
. One of six or so such ‘smart’ i-rooms or ACE’s; with focus on

] mathematical science and computational science

[ science education and advanced publishing

] Built to facilitate and study face-face and distant collaboration

[ heterogeneous, synchronous and asynchronous

L Cost of about 750K but a Grid Station or Grid Room

J with commodity components can be built for 5K, 50K etc
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Tools of Colab
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 Four 50” plasma screens and one 72" back projected screen

] two conventional smart white boards

J one plasma in table, one ‘“portable”---can be tiled variously
1 all touch sensitive (soon optically)
] can be written on and captured

J Connects to a 192 cpu Beowulf and 32 cpu COMPAC alpha

 “top 500’ machine in June 2002 (for $250K)
[ run directly out of Maple or Matlab

 All sorts of (research) HCI issues---some anticipated

 prototype for IRMACS and for WestGrid
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Users of Colab
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d All levels and many disciplines (can squeeze in 30 users)

L T

 grade four through "infinity’
[ naive and sophisticated

 peer-to-peer and one-many

 Many uses = D¢
A Research “proofs and refutations” |
 proof reading, brainstorming

[ grant writing, business meetings
] Teaching
 Outreach

J Many partners

 vendors, private sector, government, academic



Lalab

empowering collaburations

Lectures by World
Experts
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Education Project
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Funded by Canada’s [nitiative on New Economy: (Sample)

Advanced Mathematically Productive Learning Environment

 built from ground up---content for a digital age

[ based on Learning Object Repository principles
 paper scissors, spaghetti, chat-rooms and applets

 “Contemporary look and feel”

 Software & hardware exp@gt_ions—--cognitive styles

0 e.g., MathPads Nt

 Partnered by CECM spin-off MathResources

] is building commercial counterpart R
(3 year project with “regional development money™)
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ExXPLORE

2. Hake a square . What o0 you nobice about the diagonais? Explore
beregth, cut length, and sngles.

Go Back | Answer] | Mext

ANSWER

2. The most common of all fowr-sided shapes & 2 square. The
diagonals of a square are the same length and thay mest at a S0°
angle; Ehat i, thay are perpendicolis. Trey AlLo IALEFLect 8ach other
i this middla (hay Sisect gach sthar].
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EXpPLORE

L. O the same Ehres sides always make the same trigngle?

Anivwer | Hoxt

ANSWER

1. & brlangle % pmguely descrbed by the three sdes that & i made
ot of, Tais mesns that it dosint matier how the three sedes are put
toagethar it will always make the same triangle, Bt may ba rotabed a
little bit or Nlippad ever Bhe wiang wiy, but the biissgles are 68 egqual
bo mach othar,
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EXPLORE ANSWER

2. The cirowmleresce must b2 soemewbesd in between the gesimeness of
1. What cas you S8y M5 the pediemater of e trcle - called the
Elreuemierenca? Wil this, always ba trus? thee ingcribed B0l CFcumECrited polygons. This will Blwiys B2 toe.
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EXPLORE

4, On grid pager, draw two of the pciyfadra that you made in e Pay
Windaw

Ga.Back | Animer

ANSWER

&, ‘Wi gan Sraw Bhisa polyBidd by following the dbigs Bsplicw,
For prisma:

rgw & bane,

Cwaw tha cther base.
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EXPLORE ANSWER

1. They are called regular podyPedva becsuse all of their
faces arg congruent regular polygoeds. For example, the
Taces of the octahedron are congroent egudlateral Eriangles

L. The polyhedra you've been looking at im the Play windom
are called regulss polyhedes [BHEo knoem &5 e Plamoeede
Solids]. Why S0 you Ehink that is?

dngwear | Bext
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LEARN

The wedd poly(on MEsns masy angles - &8 s masy cofmers. Basically & polygon 5 & Mat shape made o of masy Sioes 3 Mty cofrers (Called
wertices), The heast numbses of shdes that o pedygon can havie B thres (& risagle) - any beas and you woudn't be abde bo make & cloged shage.
Polygees coma in thred types: cormnex (Miguere 1], porcave (figure 2], and comples (fepene 3). The Sifferencs Betwesn (offdx and concame
peadygieh b Rhait i ¥OU CORNCT Bwd vertoes of § Conviey palpgan with & ling {caled & dinponal] it will Slwitys B2 inshde 1 polygon, whedeas for &
concawe polygon the Sapenal might Be outside the polygeon. A comples polygen has shdes that oroas aach otfsr.

) KW

fgare i figare 2

IF all Eha sides and all the angles in & polygon are equal it 13 aid that e potyesn is regular (figure 4],

figure 4

Thee polygon o Nigeee 4 Fas 8 namee; It (5 called 8 regedar Rexagon, Regedsy because all 53 sides andd angles are eguel, and Bexagon Because it
Fure six sides and the prefix bexsy medrd six, Other polygons have reemes Bat oeme fram how masy sdes thay
Bawe, Thase preficed comme from Eneek numbers,
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Lesson B3 #
PARENTS' NOTES

Mambng and

M.,“"r'"" Polygoss are masy-sided fat shages, The more common ores Fgewe namaes that siem frem the dncient Greek rambar syafem. If all tha sides and

- all the angles of the polygon are the same 2 b sald to B regular, Certain polipgesa triangles and guaddilaterals (fewr-aided] can B furkhor
braken dowe N SRages wWilh sgecilic ASMes and specific propertes.

The foliowing worksbeets will introdkce the shapas and the names B your child a3 well a4 Fave hem eaplcre soma of thair progerties. Select
e worksPateis you would oe b3 print by chacking the approgriabe boxes. ‘Worksheet #3 will reguire your child t0 Bave access B0 & protractos, 17
you && rck Fave one you have the cotion of prirting 8 cufting out e one prowided below.

ProlFator

Worksheet #1 o Maming Polygons

Polygons are mary-sided flat shages, They get Eheir admas Irom the ancient Greak rember syifem, Thené are fames all the way wd 15 20 sides
and for all 10° up §o 150 sides, but in gerseral i 8 podygen has 19 sides, for example, we call it 8 19-ge0 and 50 on, Mere are the remes for
polygors oo to 12 sides,

Sedes Prafia Mame
iri-  riangls
Iquad- episcrilateral |

__pents- pestagon
Ihexa-  eagon
:hupt-l lr-rnupun
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Maming an4

Chasaatying
Pobygens Wernsheets | Question Bank

The world polgsn cames Irom Gwe Greek words, "poly™ medsineg "masy™, 353 "l0gonia”™ meaning "angies”. 5o "polygon” Moans masry angles - &4
in many cormers. Baueally & polygon i 5 N2 shaps Made wd of Masy h3e1 553 masy corvert (ealled wevtices). The headl numBses of wises that &
polyQan enn s 5 1PeE (B IFARGIE) = ANy DEEE AR wod wdabasT be B5he 15 maks 8 Clonsd hags . ThEss GFE MAny Bypes of polygons, 853 BT
YOU Bevgien 0 rocogeies thim, yo will see (hem swsrpwhers SIo9 shged, rowllanes, rools, plant ferms, $50 Polygesd coms in thres types:!
coereda [Mogore 1), concave (figure 2h, 803 complex (figure 3) TR difference bebwean Conves 303 ConcavE Solygse i that il you connect twa
VEFDCES OF B convis Balodss with & ling (eallad & disgonal) it will Bbwaye be ieaide the palyge, Whereas 1o B CONRCEFS palygon the Sagessl
g B DURIDE the polgen. A comghes polygon Fas sides (R cross each othar.

Fay

T )XW

= Tawchesr Dn
e

T figure 1 figure Tt 3
el i BArE

- There are heee big keas that emerge froen the achivities of Ry lessen,

Il Mty L

B ST PR I. Tha maming of pelygees ks done by the wie of prefives Trom the ancient Greak Famber Systam.
B iy 3. Triangles and guadrilaterals can be clossifeed socording to propertics of their sides and angles.
5. Reguisr polyQons ol be constructed By inscribing them in & ciecle.

Computar Based Environmank

Wt e sudents ester the bessos they are presenied with & scalens triangle and the butions to increate of decredse the ranbar of sides of
e gy o any reenber, and to mmaks their pelpgen regular (ol shies ared 8l argles egual].

¢ Addavemex | | Bemove awerven | Make Regular ) [ Hidegeid )
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J Tools of CoLab
J Users of CoLab
d The SAMPLE project
d The Virtual CoLab

A Part II: Visualization and Computation

J Visualization Tools

d IRMACS an Interdisciplinary Research
Centre for the Mathematical Sciences

. High Performance Computing in the
Mathematical Sciences

d WestGrid (Grid Computing)






] Built on Muse an avatar based “chat room” software
 provides “plug and play” design
) affords good architectural metaphors

 yields 3D navigation with live interfaces

 client needs only free plugin on a PC

“"The most prominent requisite to a lecturer,
though perhaps not really the most important, is a
g00d delivery; for though to all true philosophers
science and nature will have charms innumerably
in every dress, yet I am sorry to say that the
generality of mankind cannot accompany us one
short hour unless the path is strewed with flowers."

Michael Faraday






=4 Muse - musel// 142316

. e . 1 1= . muse://142.58,12.161:6888/colab, msite

[+l veolab |i'E chat B i

m MuseSansaer: You havea antered "Virlual Calab O SFL °
AL ]ﬁ# i:lth# MumeSarver: Thore i | other visitor at this site
And g - MuseServer: Jen has enlered the sile.
Postion [ "*ﬂ ﬂl iga: Hi Jen, nico o sea you horel

Jon: Hey Sleve, How is the Veolab Developmani going?
RS R—- dhigs: I1s really coming alahg nowll ey Iry this...

s
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J Part I: The Simon Fraser CoLab
J Tools of CoLab
J Users of CoLab
d The SAMPLE project
J The Virtual CoLab

A Part II: Visualization and Computation

 Visualization Tools

d IRMACS an Interdisciplinary Research
Centre for the Mathematical Sciences

. High Performance Computing in the
Mathematical Sciences

d WestGrid (Grid Computing)
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"' Visualizaticl

J Obvious issues include cost and when to use

3D or 2D? Colliding black holes
] Passive or Active?
 Local or distant delivery?

1 Precomputed or real-time?
 “Shock and awe” or shared?

 Sound quality is often more of an issue for collaboration

] Have used Rob Scharein’s KnotPlot and

Konrad Polthier’s JavaView as prototypes
for mathematical visualization tools



Passive to Active

Visualizaticigh
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Tools of CoLab
Users of CoLab

The SAMPLE project
The Virtual CoLab

Visualization and Computation

Visualization Tools

IRMACS an Interdisciplinary Research
Centre for the Mathematical Sciences
High Performance Computing in the

Mathematical Sciences
WestGrid (Grid Computing)
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Interdisciplinary Research in the Mathematical And
Computational Sciences

] Building on CoLab and CECM experience

[ Pure and applied project based research centre with
groups 1n ...

Genomics and Proteomics
Statistical Epidemiology
National Diabetes Network
WestGrid HPC
Computational Fluid Dynamic
Experimental Mathematics
Rich Media

MITACS NCE and PIMS

D000 0 00
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1:300

APPLIED SCIENCE BUILDING EXPANSION
SIMON FRASER UNIVERSITY
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J Part II:

J
J

: The Simon Fraser ColL.ab

Tools of CoLab
Users of CoLab

The SAMPLE project
The Virtual CoLab

Visualization and Computation

Visualization Tools

IRMACS an Interdisciplinary Research
Centre for the Mathematical Sciences
High Performance Computing in the

Mathematical Sciences
WestGrid (Grid Computing)
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. High Performance

[ Three (small) SFU prototypes for WestGrid

J 192 cpu (home built Athlone) Beowulf cluster being cloned
1 32 cpu COMPAC alpha clump
d 8 (+48) cpu SGI Origin SMP

J Single image login, file management etc

N

3 SFU has 3 geographically separated locations ' &—\%a

1 all with high tech programs = | ‘4\'

] and immersive resources
(making for a fine test-bed)
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. High Performance Computing
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J Part I: The Simon Fraser CoLab
J Tools of CoLab
J Users of CoLab
d The SAMPLE project
J The Virtual CoLab

A Part II: Visualization and Computation

J Visualization Tools

d IRMACS an Interdisciplinary Research
Centre for the Mathematical Sciences

. High Performance Computing in the
Mathematical Sciences

Q WestGrid (Grid Computing)



Crid Computing

WestGrid Resources
(MOUSE OWER LOCATIONS 10 SEE RESOURCES)

English Fi’!ﬂcll‘l
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J A $50M Canadian compromise

] High Performance Computing

J Large SGI shared memory system (256cpu SMP)
 Cluster of COMPAC multi-processors (144cpu CluMP)

J IBM Commodity Cluster (1500cpu) flexible
o acquisition
] Distributed Storage strategies

[ local (25TB) and centralized (30TB+100TB)

] research storage wide area networks
(Yotta Yotta BigBandWidth)

J Collaborative Environments

J GridRooms, GridStations and ACE’s
 Grid-collaboration (AccessGrid) and visualization
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. grid storage
computational
S+ resources

advanced collaboration

& scientific visualization
environment

University

of Alberta

University
WestGrid

Jonathan Borwein

High-End Computing [ |

David Bailey

University
of Lethbridge



Four city opening
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