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1 Course Description 

Tlus course prov1des an 10troductory overv1ew to the field of sc1ent1fic v•suahza
t•on Rather than descnbe wh1z-bang V1suahzat1on systems wh1ch rrught not be 
available to the attendees, the course Will be ta~lored towards useful10fonnat1on 
by approach10g the subject from a data domaJn po10t of v1ew The course w1ll 
look at color, data models and d1fferent classes of data 20 fields, 30 fields, 
fields on unstructured gnds, multlvanate data sets, thereby prov1d10g the fun
damental concepts followed by spec1fic tools and techmques for V1Suahz10g those 
data doma~ns Actual tools and techmques for VISUallziDg a var1ety of sc1ent1fic 
data sets Will not only be presented but also prov1ded as part of the course 
notes Th1s course Will prov1de exposure to tools and techniques across a w1de 
var1ety of platforms and software packages 

2 Course Objectives 

The objective of th1s course IS to prov1de a work10g knowledge of the concepts, 
techmques and cu.rently ava~lable tools for sc1ent1fic VISUalization The attendee 
can expect to ga10 not only an overall v1ew of the field of sc1ent1fic VISUalization 
but also spec1fic methods for solv10g sc1ent1fic v1suahzatlon problems Attendees 
w1ll walk away w1th a clear 1dea of what procedures are followed when creating 
1mages from scientific data 

3 Level/Background 

We ant1c1pate that the typ1cal attendee w1ll have had httle exposure to current 
sc1ent1fic VISUalization tools and techmques Attendee should be farmhar w1th 
sc1ent1fic data sets and fundamental mathematics and some prev1ous 10troduc
t1on to computer graph1cs would be qu1te useful 
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1 Course Schedule 

8 30am 8 45am 

Introductton 15 muuo IDJOtructor Chuck Hansen and Moke Batley 
Introductton to the course, tnstructon, outhne and overvtew 

8 45am 10 !Sam 
Use of Color 90 mona Instructor Mtke Batley 

lntroductaon to the effective use of color m sctentafic vJaua.haat1on 

10 15 10 30 
Break 

relax 

10 30am noon 

15 mma 

20 scalar data 90 mtna Instructor Mtke Krogh 
Tools and techntquea for vtaual111ng 2 0 scalar data 
Use of colormapa, 1magmg pnLctplea, 1mage enhancement 

noon 1 30pm 

Lunch 
yum yum 

I 30pm 3 ISpm 

90 mms 

30 scalar data 105 mma Instructor Todd Elvtns 
Toole and techntquea for vtsualtaatton of 30 acalar data (volume vtsuahaahon) 
Geometry based volume Vlsuahaat1on, ray caatiDg techmques 
When os 1t useful and when IS 1t not 

3 ISpm 3 30pm 

Break 
relax 

3 30pm 4 ISpm 

15 mms 

20 and 30 vector data 45 mms Instructor Chuck Hansen 
Tools and techntquea for vtsualtaatton of 30 vector fields 
Uae of 30 glypha both atattc and dynamtc 
How to combme these wtth scalar tnformataon 

4 ISpm 4 45pm 

Data models 30 mtns Instructor Chuck Hansen 
Problema when dealtng wtth actenttfic data sets 
What ,. a data model and why ,. a data model necessary 
Examples of ex.tsttng soluttons 

4 45pm - 5 OOpm 

Cloamg Summary 15 mms Instructor Chuck Hansen 
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1 Lecturer Biographies 

M1ke Bailey 

M1ke Ba~ley 1s the Manager of Sc1entlfi.c V1suahzat1on at the San D1ego Supercomputer 
Center 10 San D1ego, CA 

M1ke rece1ved h1s PhD from Purdue Umvemty 1n Computer A1ded Des1gn and Com 
puter Graplucs 1n 1979 From 1979- 1981 he was a member of Sand1a Nat1onal Labo
ratones' Techmcal Staff, spec1al1zmg 1n developmg CAD/graplucs tools for mechanJcal 
des1gners From 1981-1985, M1ke served on the faculty of Purdue Umvemty, where 
he taught and conducted research 10 the areas of computer graph1cs and computer 
ruded mechan1cal engmeer10g In 1984, M1ke was awarded the Soc1ety of Automot1ve 
Eng10eers (SAE) Ralph Teetor award for excellence 10 teach10g He was promoted 
to the rank of Assoc1ate Professor 10 1985 In 1985, M1ke becam e the Duector of 
Advanced Development at Megatek, where he managed a group of eng10eers who were 
charged w1th develop10g Megatek's next generat1on of computer graph1cs technology 

In 1989, M1ke accepted the pos1t10n at the San D1ego Supercomputer Center (SDSC), 
one of four Nat1onal Sc1ence Foundation supercomputer centers 10 the country M1ke 
heads a group of software eng10eers and art1sts/ ammators who research new techmques 
10 c omputer graph1cs M1ke and h1s group collaborate w1th some of the nearly-
3000 SDSC users as they apply VISUal1zat10n techmques to better understand a broad 
vanety of sc1ent1fic problems In add1t1on, M1ke holds a JOIOt appo10tment as an 
AdJunct Professor 10 Apphed Mechan1cs and Eng10eenng Sc1ences at the Umvemty 
of Cal1 forma at San D1ego and uses th1s as a veh1cle to teach computer graph1cs and 
sc1ent1fic V1sual1zat1on at the undergraduate and graduate levels 

M1ke IS a member of the Assoc1at1on of Comput10g Mach10ery (ACM), the Spec1al 
Interest Group on Computer Graph1cs (ACM SIGGRAPH), the Nat1onal Computer 
Graphics Association (NCGA), and the Amencan Soc1ety of Mechamcal Engmeers 
(ASME) M1ke served on the ACM-SIGGRAPH national Execut1ve Comm1ttee from 
1986-1990 He has served as chrur of the courses program at the SIGGRAPH mter 
nat1onal conferences 10 1984, 1985, 1987, and 1988 He recently served as co-cha~r for 
the 1991 SIGGRAPH mternat1onal conference 

M1ke's areas of mterest mclude h1gh performance computer graph1cs, sc1ent1fic VI
sualization, graph1cs hardcopy, geometnc modehng, and computer ruded mechan1cal 
des1gn and analys1s 

M1ke can be contacted at 
San D1ego Supercomputer Center 
PO Box 85608 
San D1ego, CA 92186-9784 
mJb@sdsc edu 
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Chuck Hansen 

Chuck Hansen ts proJect leader for vtsuahzatJOn tn the Advanced Computmg Labo
ratory (ACL) at Los Alamos Nattonal Laboratory He ts responstble for the sctenttfic 
vtsua.hzatJOn envtronment for the DOE Htgh Performance Computmg Research Cen 
ter at the ACL He has extenstve expenence m the field of sctenttfic vtsualtzatton 
parttcularly as tt apphes to very large scale computatiOnal envtronments 

Dr Hansen recetved hts BS from Memphts State Umverstty 1n 1981 He recetved a 
PhD lD Computer Sctence from the Umverstty of Utah tn 1987 He was a Bourse de 
Chateaubnand PostDoc Fellow at INRIA, Rocquencourt France, m 1987 and 1988 
He was a vtstttng faculty member at the Umvemty of Utah pnor to JOIDIDg the LANL 
techmcal staff In addttton to hts dulles at LANL, he serves as an adJunct faculty 
member at the Umverstty of New Mextco and New Mextco Tech Hts research mterests 
mclude sctenl!fic vtsuahzatton, JD shape represental!on and geometry, and computer 
vtston Dr Hansen has organtzed and parttctpated m short courses on computer 
graphtcs and sctenttfic Vtsualtzatton 

Chuck can be contacted at 
Advanced Compul!ng Laboratory 
MS 8 287 
Los Alamos N at10nal Laboratory 
Los Alamos, NM 87545 
hansen@acl !ani gov 

Mtchael Krogh 

Mtchael Krogh ts member of the vtsualtzal!on team lD the Advanced Computmg Lab 
(ACL) at Los Alamos Nal!onal Laboratory He ts mvolved wtth developmg vtsua.hza 
lion software for Thmkmg Machmes Corporatton CM 5 and vanous graphtcs systems 
located lD the ACL He 1s also mvolved wtth dtstnbuted processmg 

Pnor to JOIDmg the ACL, Krogh was member of the VtsualtzatJOn Group m the Na
ttonal Center for Supercompul!ng Apphcattons at the Umverstty of Ilhn01s There 
he was mvolved wtth development, consultmg, and trammg on sctenttfic vtsualtzatton, 
and vtrtual realtty, and vartous supercomputers Krogh has also been an mstructor 
for Parkland College's Vtsualtzatton Curnculum He has a 8 S lD Computer Set 
ence/Mathemal!cs and a M S lD Computer Sctence from the Umverstty of Ilhnots 
Krogh ts a member of ACM and IEEE 

Mtke can be contacted at 
Advanced Computmg Laboratory 
MS 8-287 
Los Alamos Nattonal Laboratory 
Los Alamos, NM 87545 
krogh@acl !ani gov 
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T Todd Elvms Todd Elvms IS an assoc1ate staff v1suahzat1on programmer at the San 
D1ego Supercomputer Center (SDSC) 10 San D1ego, Cahforma, USA Todd earned 
a B A m Busmess Economics and a B S m Computer Sc1ence, both at U C Santa 
Barbara, and a M S 10 Computer Sc1ence at the Umvemty of Utah He worked at 
Culler Sc1ent1fic Systems 1n Santa Barbara, Cal1forrua from 1984 to 1986 where he 
developed system software for a m1msupercomputer proJect 

In 1988, Todd accepted a pos1t1on at SDSC, one of four National Sc1ence Foundat1on 
supercomputer centers 10 the country He works 1n a group of software engmeers 
and an1mators who research new computer graph1cs techmques that allow sc1ent1sts 
to gam greater 10s1ght mto a broad vanety of scientific problems Todd has also 
been mvolved 10 the des1gn and Implementation of the SDSC Advanced Sc1entlfic 
V1suahzat1on Laboratory and has part1c1pated 10 numerous collaborative v1sual1zatlon 
proJects w1th some of the nearly 3000 SDSC users Todd has been active 1n the 
computer graph1cs commumty for the past seven years, has part1c1pated 10 numerous 
conferences, courses, and workshops, and has spoken at many V1sual1zat1on meetmgs 
mcludmg a 1990 SIGGRAPH course ent1tled "State of the Art 10 Data V1sual1zat1on", 
a 1992 SIGGRAPH course ent1tled "Introduction to Sc1ent1fic V1sual1zatlon Tools and 
Techmques" He served as Conference Chrurman for the 1990 San D1ego Workshop 
on Volume V1suahzat1on, and he chrured a SIGGRAPH 1991 panel ent1tled "Sc1ent1fic 
V1sual1zat1on on Advanced Architectures" 

Todd has lectured on volume V1sual1zat1on for Eurograph1cs 10 the U K , for the Um
vemty of Cal1forma, San D1ego, and for Graph1Con'92 m Russ1a Todd also spoken on 
volume V1sual1zat1on for IBM 10 Austr1a, for SIBGRAPI 10 Braz1l, and for INTEVEP 
1n Venezuela 

Todd has pubhshed several techmcal papers on V1sual1zat1on and volume v1sual1zat1on, 
has contnbuted to several textbooks, and IS an enthus1ast1c speaker and teacher He 
IS a member of the Assoc1at1on of Computmg Machmery, the Spec1al Interest Group 
on Computer Graph1cs, the Sun Users Group, and the Inst1tute of Electncal and 
ElectroniC Engmeers Techmcal Committee on Computer GraphiCS 

Todd can be contacted at 
San D1ego Supercomputer Center 
PO Box 85608 
San D1ego, CA 92186 9784 
todd@sdsc edu 
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