
The seventh annual PDC confere n c e,
S i mulation and Visualization on the
G ri d, f rom December 15–17,was dis-

t i n c t ive in many way s .The conference includ-
ed an additional day, with previous confer-
ences lasting two day s . This ye a r, p re s e n t a-
tions of technical papers we re included in the
t h re e - d ay progr a m , along with pre s e n t a t i o n s
by invited speake rs .

The biggest difference was the publ i c a t i o n ,
for the first time, of the conference pro c e e d-
i n g s . As volume 13 in the Spri n g e r - Ve r l a g
s e ri e s , Lecture Notes in Computer Science and
E n g i n e e ri n g, these proceedings contain the
p resentations and a transcript of the live l y
panel discussion from the confere n c e.“ We are
ve ry pleased to be in this seri e s , and we ’re
looking forwa rd to a continuing re l a t i o n s h i p
with Spri n g e r,” said PDC director Björn
E n g q u i s t .

The eleven invited papers included such
topics as high-performance algori t h m s , wo r k-

ing in cybers p a c e, s u p e rcomputing with clus-
t e rs , and the Gri d ’s role in virtual re a l i t y. T h e
re s e a rc h e rs for the fifteen technical papers
came from Euro p e,A s i a , and North A m e ri c a ;
and their subject areas included astro n o my,
c h e m i s t ry, computer gr a p h i c s , p hy s i c s , a n d
v i ro l og y.

The presentations cove red such Grid tech-
n o l ogies as distri buted file I/O, c l u s t e ri n g ,

PDC Newsletter

Exploring the Grid

Board Members

New Nighthawk Nodes

README

Bioinformatics Infects
PDC

Calendar of Events

HPCN TTN Network

Volume 5 No 4  1999 - No 1 2000                                          1

In This Issue

1

2

3

3

4

6

7

Ex p l o ring the Gri d

Invited Speakers

Nicole Bordes — SDSC

Maxine D. Brown — EVL

Tom DeFanti — EVL

Andrew A. Chien — UCSD

Henry Fuchs — UNC

Fred G. Gustavson — IBM

Carl Kesselman — USC/ISI

Bernard A. Pailthorpe — SDSC

Thierry Priol — IRISA/INRIA

Dave Turek — IBM

Clockwise, from top left: Andrew A.

Chien/UCSD, Maxine D. Brown/EVL,

Nicole Bordes/SDSC, Carl Kessel-

man/USC,Tom DeFanti/EVL



Bo a rd 

Me m be r s

C O R BA ,s o f t wa re infrastru c t u re, t e l e - i m m e r-
s i o n , interaction env i ro n m e n t s , v i s u a l i z a t i o n
s t e e ri n g , and virtual re a l i t y.

Applications in biolog y, c h e m i s t ry, a n d
p hysics will benefit from the Gri d ; and the
techniques used in such applications will help
realize the power of the Gri d .

On the final day of the confere n c e, f ive of
the speake rs participated in a moderated panel
d i s c u s s i o n , “The Gri d : What's Really Going
O n ? ” The panel members , e x p e rts in net-
working and applications on the Gri d ,
a d d ressed current successes and pitfalls of the
h i g h - p e r f o rmance computational Gri d , a s
well as issues of the next millennium.

The 2000 confere n c e, December 14-15,
will be S i mulation and Visualization in the Life
S c i e n c e s.

Mo re info rm ation about the PDC Co n fe re n ce 

Se ries is available on the Web at

<ht t p : / / w w w. pd c. k t h . s e / co n fe re n ce /> .
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Authors of Technical Papers

Christer Andersson — KTH, Sweden

R. Holland Cheng — KI, Sweden

Bertil Dorch — SU, Sweden

Erik Elmroth — UU, Sweden

Erik Engquist — KTH, Sweden

Christer Fureby — FOA, Sweden

Bogdan Hnat — U.of Warwick,

England

Malek O. Khan — LU, Sweden

Sungye Kim — Chung-Ang U., South

Korea

Anton H.J. Koning — SARA, The

Netherlands

Ottmar Krämer-Fuhrmann — GMD,

Germany

Martin Kücken — U.of Potsdam,

Germany

Per Linse — LU, Sweden

André Merzky — ZIB, Germany

Michael E. Papka — ANL,USA

At long last, in the middle of their
ve ry busy thre e - year term s , P D C ’s
b o a rd members we re all in the

same place at the same time for a  photo-
gr a p h . PDC wants to thank them for their
c o n t i nuing outstanding service — and
especially for their willingness to wa t c h
m a ny flashbulbs explode early in the
m o rn i n g .

The three new members and four
re t u rning members re p resent academia,
g ove rn m e n t , and industry. Their back-
grounds include mathematics, c h e m i s t ry,
b i o l og y, and engi n e e ri n g . This wide range
of experience brings an important va ri e t y
of comprehension and balance to their
decisions about scientific computing in
S we d e n .

Standing, left to right: Hans Wallberg, Anders

Eriksson, P. G. Hedström, Gustaf Söderlind

Seated, left to right: Anne-Marie Pilotti, Gunnar

von Heijne, Kersti Hermansson
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The new Nighthawk nodes in the
IBM SP, S t ri n d b e r g ,h ave the follow-
ing important feature s .

➤ 8 CPUs per node share the same memory             

➤ 4 GB of memory per node (one node has
16GB of memory)                

➤ 16 GB of / s c ratc h file space for interm e d i-
ate files                

➤ N ewer ve rsion of the IBM Fo rtran com-
p i l e r

➤ N ew functionality in the object file
a rc h iver ar

➤ S h a red GPFS parallel high-perform a n c e
file system, which is shared between the
n ew nodes but is not shared with the
older nodes in the IBM SP

➤ Batch jobs must be submitted fro m
<s t ri n d be rg. pd c. k t h . s e> or
<a u g u s t. pd c. k t h . s e> . It is not possible to
submit jobs from any of the interactive
N i g h t h awk nodes.

➤ 2 new node types are ava i l a ble in the
EASY commands. N - n o d e s a re Nighthaw k
nodes with at least 4GB of memory.T h e
N i g h t h awk node with extra memory
installed is labeled H.

➤ With the current sw i t c h , up to 4 pro c e s s-
es can share the switch interface in User
Space mode.This means that inter-node
MPI jobs are limited to a maximum of 4
MPI processes per node, if User Space is
chosen as the communication library.

➤ To address more than 2GB of heap mem-
o ry or more than 256MB of stack space
in one progr a m , the code must be com-
piled in 64-bit addressing mode.

Complete information about Stri n d b e r g ’s sys-
tem performance can be found through the
PDC homepage, choosing “ C o m p u t i n g
R e s o u rc e s ” and then “ H a rd wa re.”

For more details, see <ht t p : / / w w w. pd c. k t h . s e /

s u p po rt/ Ni g ht h aw k - to u r. ht m l> .

Node comparison

Ty pe of nod e 66 MHzWi d e Ni g h t h aw k

Installed at PDC 1 9 9 4 2 0 0 0

Fo rm facto r Wide nod e High nod e

Proc s / n od e 1 8

Processor Arc h i te ct u re P OW E R 2 P OW E R 3

Processpr MHz 6 6 2 2 2

Peak Mflop/s per proc. 2 6 6 8 8 8

Peak Gflop/s per nod e 0 , 2 6 6 7 , 1 0 4

Peak Aggr Mem BW GB/s 2 , 5 1 6

README
➤ Practical MPI programming And many other books

related to computing in general and the IBM SP in particu-

lar can be found in the IBM red book collection

<ht t p : / / w w w. re d boo k s. i b m . co m />

➤ Fortran90 transition Thinking about converting your

code to Fortran90 but stagger at the amount of work

required?  The tool FORESYS might be a valuable resour ce

available to you as a PDC user. <ht t p : / / w w w. pd c. k t h . s e / co m-

p re s c / s o ftwa re />

➤ Hard-to-track F77 bugs? The -qextchk flag of the IBM

xlf compiler can help you track problems regarding incor-

rect parameters to subroutines and inconsistently declared

common blocks. <ht t p : / / w w w. pd c. k t h . s e / d oc /> Also,

FORESYS is a tool that detects similar errors.

➤ Suggested reading Looking for the perfect gift?  You can

find suggested reading material on high-performance

computing at

<ht t p : / / w w w. pd c. k t h . s e / t ra i n i n g / re fe re n ce s. ht m l>.

New Ni g ht h awk Nod e s



In the spring of 2000, the Knut and A l i c e
Wallenberg Foundation awa rded 7.5 mil-
lion Swedish crowns (M S E K) for bioinfor-

matics development to Gunnar von Heijne
and Björn Engquist.The grant will be awa rd-
ed over 5 ye a rs , at 1.5 M S E K per ye a r, and is
p a rt of an 800 M S E K grant for functional
g e n o m i c s .

P rofessor of biochemistry at Stockholm
U n ive rs i t y, von Heijne is the head of the
Stockholm Bioinformatics Center (SBC) – a
national facility designed to provide a cri t i c a l
mass of bioinformatics and computer science
e x p e rtise for high-level re s e a rc h , m e t h o d s
d eve l o p m e n t , and advanced post-gr a d u a t e
training in bioinform a t i c s .E n g q u i s t ,p ro f e s s o r
in the department of nu m e rical analysis and
computing science, is the director of Pa r a l-
l e l l d a t o rc e n t rum (PDC), S we d e n ’s major
h i g h - p e r f o rmance computing center.

Tog e t h e r, SBC and PDC will build an ini-
tial cluster of personal computers ; this will
i n c rementally become a superc o m p u t e r,m a d e
up of 100–200 PCs, for bioinform a t i c s . A s
t h ey learn more about how to use these
m a c h i n e s , t h ey will continue adding to the
c l u s t e r.

“The initial cluster will be built during the
fall of 2000,” according to von Heijne, "and
our two groups are now planning the best
way to integrate the current computing envi-
ronments at Stockholm Unive rsity and
PDC.”

B i o i n f o rmatics is the application of com-
puter science and technology to pro blems in
the biomolecular sciences. It is one of the key
a reas in the present data explosion in biolog y
b rought about by the genome projects and
the new developments in functional
genomics and pro t e o m i c s .
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The Human Genome Pro j e c t , an inter-
national project to identify all the genes of
the human body, is one of the prime exam-
ples of this combination of technology and
b i o l og y.The existence of the human genet-
ic map will lay the foundation for a revo l u-
tion in medical diagnosis and tre a t m e n t .

B i o i n f o rmatics re s e a rch and methods
d evelopment are currently expanding
rapidly in Swe d e n . Von Heijne descri b e s
the area as “the use of computer technolo-
gy to handle, a n a l y z e, and add value to the
flood of data coming out of modern
genomics and proteomics re s e a rc h .” T h e
field includes such applications as inform a-
tion processing (storage, re t ri eva l , a n d
analysis) and modeling biological and
b e h avioral pro c e s s e s .

R e s e a rch at SBC is focused in thre e
a re a s : p rotein sequence and stru c t u re, m o l-
ecular evo l u t i o n , and modeling of cellular
f u n c t i o n .

R e s e a rc h e rs can analyze and make pre-
dictions about protein stru c t u re from the
amino acid sequence. These kinds of pre-
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dictions can aid in areas like drug design for
p h a rmaceutical deve l o p m e n t . The analysis
and comparison of whole-genome data is a
ve ry important aspect of such studies.

Molecular evolution looks at how pro t e i n s
h ave evo l ved and how organisms are re l a t e d
to each other. Using the PC cluster, s c i e n t i s t s
h ave opportunities for data-mining pro t e i n
family databases and DNA sequence databas-
e s , among others .T h e re are masses of these
kinds of data, and this type of re s e a rch has
m a ny implications. “ For example,” s ays vo n
H e i j n e, “ we can begin to make evo l u t i o n a ry
deductions about bacteri a , which is impor-
tant in the health field, given the incre a s i n g
nu m b e rs of dru g - resistant strains of bacteri a .”

Another use of the cluster, a c c o rding to
von Heijne, is to develop models of signaling
n e t works in cells, which can shed light on
h ow genes are turned on and off. “ We can
study metabolic responses at the cellular leve l ,
to gain a compre h e n s ive view of the cell fro m
a theoretical pers p e c t ive.”

For more info rm at i o n , see <ht t p : / / w w w. s bc. s u. s e>

Schematic image of the 3D structure of the protein ras p21,

which is involved in growth signalling within cells. In a large

fraction of human cancer cases, this molecule has been mutat-

ed and no longer responds proper ly to signals. Using bioinfor-

matics methods, a large number of similar proteins ha ve been

identified, many of which are involved in different kinds of bio-

logical signalling processing.

Left: View of the protein back bone with the bound GDP

molecule and Mg ion.

Middle: Closeup view of the GDP binding sit e.

Right: The protein backbone is coloured according to

flexibility (where blue is stiff, red is flexible).

The solution stru ct u re of ras p21 was dete rmined by Per Kraulis et

al (Bi oc h e m i s t ry 1 9 9 4 , vol 33, pages 3515-3531), and the image wa s

g e n e rated using Mo l S c ript <ht t p : / / w w w. avat a r. s e / m o l s c ri p t>
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Calendar of Eve nt s

12–14 Applied Mathematics for Industrial

Flows, 2d International Conference

Il Ciocco; Tuscany, Italy

ht t p : / / d m aw w w. e p f l . c h / Qu a rte ro n i -

Ch a i re / A M I F / A M I F 2 0 0 0 /

16–17 High-Performance Graphics Sys-

tems and Applications European

Workshop

Bologna, Italy

ht t p : / / w w w. c i n e ca . i t / eve nt s /

H P Gra p h i c /

17–19 Advanced CAVE Workshop Series

Old Dominion University; Norfolk,

Virginia

ht t p : / / ca l d e r. n c s a . u i u c. e d u / CAV E R-

N U S _ Wo rk s h o p /

19–20 Photophysics and Photochemistry

2000

Oeiras, Portugal

ht t p : / / w w w. i t q b. u n l . p t / p p 2 0 0 0 /

22–25 VRST'2000: ACM,SIGGRAPH,

and SIGCHI Symposium on 

Virtual Reality, Software, and 

Technology 2000

Seoul, Korea

ht t p : / / v r s t 2 0 0 0 . ki s t. re. kr /

23–25 CIMASI'2000:3d International 

Conference on Applied Mathe-

matics and Engineering Sciences

Casablanca, Morocco

ht t p : / / w w w. c i m a s i . o rg. m a /

6–9 PDCS 2000:12th IASTED Interna-

tional Conference on Distributed

Computing and Systems

Las Vegas, Nevada

ht t p : / / w w w. i a s te d. co m / co n fe re n ce s /

2 0 0 0 / l a s ve g a s / pd c s. ht m

6–10 SC'2000

Dallas, Texas

ht t p : / / w w w. s c 2 0 0 0 . o rg /

15–16 Workshop for Swedish Ph.D.

Students and Postdocs in 

Bioinformatics

Uppsala University, Sweden

ht t p : / / l i n n a e u s. b m c. u u. s e /

wo rk s h o p _ re g. ht m l

28– Cluster 2000: International 

Dec 2 Conference on Cluster Computing

Chemnitz, Germany

ht t p : / / w w w. t u - c h e m n i t z . d e /

i n fo rm at i k / RA / c l u s te r 2 0 0 0 /

14–15 Simulation and Visualization in the

Life Sciences

KTH, Stockholm, Sweden

ht t p : / / w w w. pd c. k t h . s e /

co n fe re n ce / 2 0 0 0 /

17–20 HiPC '00:7th International 

Conference on High Performance

Computing

Bangalore, India

ht t p : / / w w w. h i pc. o rg /

17–20 GRID'2000:1st International 

Workshop on Grid Computing

Bangalore, India

ht t p : / / w w w. g ri d co m p u t i n g. o rg /

jan 2001

3–6 HICSS-34: Hawaii International

Conference on System Sciences

Maui, Hawaii

ht t p : / / w w w. h i c s s. h awa i i . e d u /

feb 2001

6–8 Advanced CAVE Workshop Series

University of Puerto Rico

ht t p : / / ca l d e r. n c s a . u i u c. e d u /

CAV E R N U S _ Wo rk s h o p /

19–22 AI 2001:IASTED International Con-

ference on Applied Informatics

Innsbruck, Austria

ht t p : / / w w w. i a s te d. co m / co n fe re n ce s /

2 0 0 1 / a u s t ri a / a i . ht m

19–22 MIC 2001:IASTED International

Conference on Modelling,

Identification,and Control

Innsbruck, Austria

ht t p : / / w w w. i a s te d. co m / co n fe re n ce s /

2 0 0 1 / a u s t ri a / m i c. ht m

April 2001

11 Advanced CAVE Workshop Series

Demonstration Seminar ACCESS

University of Puerto Rico

ht t p : / / ca l d e r. n c s a . u i u c. e d u / CAV E R-

N U S _ Wo rk s h o p /

Ju ly 2001

9–13 8th IFIP TC13 Conference on

Human-Computer Interaction

Tokyo, Japan

ht t p : / / w w w. i nte ra ct 2 0 0 1 . co m /

29– ICAD 2001:7th International

Aug 1 Conference on Auditory Display

Helsinki University of Technology;

Espoo, Finland

ht t p : / / w w w. a co u s t i c s. h u t. f i / i ca d 2 0 0 1 /

October 2001

14–19 ICHMT Symposium on Visualisa-

tion and Imaging in Transport

Phenomena

Antalya, Turkey

ht t p : / / i c h mt. m e. m e t u. e d u. t r /

u pco m i n g - m e e t i n g s / Vi m - 0 1 /

a n n o u n ce. ht m l

October

November

December

April 2001

July 2001

October 2001

January 2001

February 2001



KneesUp L owers

Pain

Orthopedists re q u i re the gre a t e s t
accuracy to develop pro s t h e t i c
implants for human menisci, i n

o rder to avoid pro blems from wear dur-
ing a long lifetime. C u rrent total knee-
joint replacements are designed to
reduce pain in elderly patients’ a rt h ri t i c
k n e e s . These replacements do not func-
tion well at the level re q u i red by highly
p hysically active patients, because pre m a-
t u re wear leads to further joint damage.
The cost benefits and improvements to
patient care from the improved design of
such prosthetics are clear.

KneesUp re p resents the first re a l i s t i c
3D model of the human knee joint,
including soft tissues, s p e c i f i c a l l y
designed to investigate the biomechani-
cal env i ronment of the menisci. T h i s
model can be used to design pro s t h e s e s

t h rough the study of test cases that
include normal wa l k i n g , i n j u ry, a n d
impact scenari o s . KneesUp can also
i m p rove the effectiveness of virt u a l
crash-test dummies, by studying the
effects of automobile crashes on the knee
j o i n t .

The menisci of the knee are two
h o rseshoe-shaped pieces of fibro c a rt i l a g e
that help transmit load evenly from the
thigh bone to the shin. Damaged menis-
ci do not repair naturally, and usually the
only treatment option is to re m ove all or
p a rt of the meniscus.This produces we l l -
re c ognized degenerative changes in the
j o i n t , leading to osteoart h ri t i s . M a ny
patients with meniscal injuries re t u rn
with art h ritic pain one or two decades
l a t e r.

The KneesUp model is based on high-
ly detailed geometric data from Magnet-
ic Resonance Imaging (MRI) scans of
c a d ave ric specimens. A l g o rithms we re
designed to identify the tissue type with-
in the MRI scans. The project part n e rs

then generated a
3D model and
remeshed the vital
soft tissues to solid
re p re s e n t a t i o n s ,
using publ i s h e d
re s e a rch and labo-
r a t o ry experi-
ments to link the
m a t e rial pro p e r-
ties of the speci-
men with the
m o d e l .

Fu rther info rm ation can be found through  “Su c-

cess Sto ri e s” at <ht t p : / / w w w. h pc n - t t n . o rg> .

Contact Point

Justin Penrose

The University of Sheffield

Medical School, Beech Hill Road,

Sheffield  S10 2RX,

ENGLAND

Tel:+44 114 2712850
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1. PAM-SAFE simulation of a pedestrian

frontal knee impact, showing the knee

joint.

2. PAM-SAFE walking simulation (gait

cycle),using simplified hamstring and

quadriceps tendons as cable elements.

3. Accurate 3D Model of the human

knee joint (anterior view).

4. Meniscal implant study, approxima-

tion of both menisci shapes.

5. PAM-SAFE simulation of a pedestrian

frontal knee impact, showing the whole

leg.

4.

1. 2. 3.

5.
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