
Supercomputing Institute for Digital Simulation and Advanced Computation 

Spring 2007 Tutorials and Workshops 

 

Executive summary 

The Supercomputing Institute is offering 27 tutorials during the spring of 2007. This document 
contains the following information regarding these sessions: 

• Schedule for the tutorials and workshops offered in Spring 2007  
• Descriptions of the tutorials and workshops  
• Registration procedures and deadlines  

Summary of tutorials and workshops 

Date Time Title  Location 

Jan. 16 1:00-3:00pm An Introduction to Linux/UNIX 402 Walter 

Jan. 23 1:00-3:00pm Statistical Analysis with S-PLUS 402 Walter 

Jan. 30 1:00-3:00pm Introduction to Tecplot 585 Walter 

Feb. 1 1:00-3:00pm Introduction to 454 Life SciencesÕ 
Newble Assembler and Whole 
Genome Mapping Software 

138 Cargill 

Feb. 6 1:00-3:00pm Introduction to the CCP4 Program 
Suite 

585 Walter 

Feb. 8 1:00-3:00pm Introduction to the IBM BladeCenter 402 Walter 

Feb. 13 10:00am-  
4:00pm 

Parallel Programming Using MPI 585 Walter 

Feb. 20 1:00-3:00pm Introduction to InsightII 585 Walter 

Mar. 1 1:00-3:00pm Techniques to Improve SAS 
Programming 

402 Walter 

Mar. 8 1:00-3:00pm Exploring the New Version (3.1) of 
the GeneData Expressionist 
Microarray Software 

585 Walter 

Mar. 20 1:00-3:00pm Intermediate Perl 585 Walter 

Mar. 22 1:00-3:00pm Biological Image Processing and 
Restoration in Huygens 

585 Walter 

Mar. 27 1:00-4:30pm Learn to use ABAQUS for 
Engineering Simulations 

585 Walter 

Mar. 29 1:00-3:00pm Parallel Strategies with Genetic 
Algorithms 

585 Walter 

Apr. 3 1:00-3:00pm HelixTree Genetics Analysis 
Software 

138 Cargill 



Date Time Title  Location 

Apr. 4 & 
Apr. 5 

10:00am-  
4:00pm 

Cell SDK Short Course 585 Walter 

Apr. 12 9:00-10:30am Bioinformatics Programming 402 Walter 

Apr. 12 10:30am-
12:00pm 

Introduction to Similarity Searching 
Using BLAST 

405 Walter 

Apr. 12 10:30am-
12:00pm 

Microarray Software Overview and 
Comparison 

402 Walter 

Apr. 12 12:00pm-1:30pm Literature Resources for 
Bioinformatics 

402 Walter 

Apr. 12 1:30-3:30pm Web Database Development 585 Walter 

Apr. 12 1:30-3:00pm Docking and Virtual Chemical 
Screening with Glide 

402 Walter 

Apr. 17 1:00-3:00pm Introduction to Protein Sequence 
Analysis 

585 Walter 

Apr. 19 1:00-3:00pm Computational Chemistry on the 
BladeCenter 

402 Walter 

Apr. 24 1:00-3:00pm Data Visualization: Concepts and 
Techniques in Amira 

585 Walter 

Apr. 26 1:00-3:00pm Viewing and Building Protein Models 585 Walter 

May 1 1:00-3:00pm Statistical Microarray Data Analysis 
with Expressionist 

585 Walter 

Customized tutorials and workshops 
In addition to offering the tutorials and workshops described below, the Supercomputing 
InstituteÕs User Support Staff will customize and develop tutorials and workshops to address 
your research groupÕs specific needs or questions. If you have a special topic or need you would 
like addressed in a customized tutorial or workshop, please contact the User Support Staff by 
email at help@msi.umn.edu, or by phone to the Help Line at 612-626-0802. 

Registration procedures and deadlines 
Registration for the tutorials and workshops will be scheduled on a first-requested, first-served 
basis. These classes often fill up quickly. If you register and later find that you will not be able to 
attend, please call again and cancel. Due to limited space, we encourage you to register only if 
you are able to commit to the full length of the tutorial. To reserve a place, please call the 
Supercomputing Institute reception at (612) 625-1818 before noon on the day prior to the 
tutorial. You may also register by sending an email to:  

    tutorial-signup@msi.umn.edu 

Please include your name, department, phone number, and preferred email address. If you 
register by email, you should receive an email reply confirming that a place is reserved for you.  

 



Descriptions of Spring 2007 tutorials and workshops 

 
Title: An Introduction to Linux/UNIX 
Date  &  T im e:  T uesd ay , Ja nuar y 16, 1: 00pm- 3: 00pm 
Loca ti on: Room 4 02 Wal te r  
In st ru ct or : Yuk Sham, Superc omputi ng In st it ut e 
 
The majo ri ty  o f th e most  p ower fu l sc i enti fi c re se ar ch  c ompute rs  i n th e 
worl d us e Li nux or  U NI X fo r th ei r opera ti ng s ys te m. L earn in g th e 
basi cs  o f UNIX /L in ux  i s th e fi rs t st ep to  u ti li zi ng t hese  p ower fu l 
re so ur ce s ef fe ct iv el y fo r yo ur  r es ear ch .  
 
This  t ut or ia l is  d es ig ned to  i nt ro duce yo u to  t he L in ux /U NI X oper at in g 
sy st em. We w il l di sc us s so me o f th e mos t co mmonly  u se d co mmands , so me 
help fu l sh or tc ut s,  a nd s ome of  t he k ey el ements  o f us in g Li nux/ UNIX  
fo r yo ur  r es earc h ef fo rt s.  
 
Leve l:  I nt ro duct or y 
Pr er equi si te s:  N one 
 
 
Title: Statistical Analysis With S-PLUS 
Date  &  T im e:  T uesday , Ja nuar y 23, 1: 00pm- 3: 00pm 
Loca ti on: Room 4 02 Wal te r  
In st ru ct or : Haoy u Yu, Superc omputi ng In st it ut e 
 
S- PLUS i s a pr ogra mmin g envi ro nment as well  a s a la nguage f or  d at a 
anal ys is  a nd g ra phic s.  
 
In  t hi s tu to ri al  w e wi ll  g o th ro ugh appli ca ti ons of  s ev er al  
st at is ti ca l te ch ni ques . We w il l desc r ib e fe at ur es  o f S- PLUS t o fi t 
models  a nd t o ex pl or e data  t hr ough t he us e of  g ra phic s.  
 
The to pi cs  d is cu ss ed w il l be u se fu l i n a wi de v ar ie ty  o f di sc ip li nes 
th at  n eed va ri ous appr oach es  t o anal yzi ng t he ir  d at a.  
 
Leve l:  I nt ro duct or y 
Pr er equi si te s:  B as ic  s ta ti st ic s 
 
 
Title: Introduction to Tecplot 
Date  &  T im e:  T uesd ay , Ja nuar y 30, 1: 00pm- 3: 00pm 
Loca ti on: Room 5 85 Wal te r  
In st ru ct or : Shux ia  Z hang a nd R av is hanka r Chit ya la , Superc omputi ng 
In st it ut e 
 
Tecp lo t is  a  p lo tt in g so ft ware  p ac ka ge wi th  e xt ensi ve  2 -  and 3- D 
ca pabi li ti es  f or  v is uali zi ng t ec hnic al data  f ro m anal ys es , si mula ti ons 
and ex peri ment s.  I t co mbin es  g ener al  engi neer in g pl ot ti ng w it h hi gh-
end,  3 - D s ci enti fi c data  v is uali za ti on.  T ec pl ot  i s an e as y so ft ware  
pack age to  l earn  a nd u se .  
 
The obje ct iv e of  t hi s tu to ri al  i s to  te ac h us er s how to  u se  t hi s to ol . 
The tu to ri al  c onsi st s of  t wo p ar ts :  
 



(1 ) A 45- min ut e le ct ur e desc ri bi ng t he ca pabi li ti es  o f th e Tecp lo t 
pack age.  
 
(2 ) A 1. 5 hour s hands- on p or ti on f oc usi ng o n th e us e of  t hi s to ol  f or  
yo ur  a ppli ca ti on.  
 
User s ar e enco ur aged t o co nt ac t th e t ec hnic al  s upport  s ta ff  
( hel p@msi. umn. edu)  t o fo rmat  y our dat a so  t hat th e hands- on w or ks hop 
ca n be e ff ec ti ve . Data se ts  w il l be a vai la bl e to  u se  i f yo u want  t o 
le ar n Tecp lo t,  b ut  d o not have  a  d at ase t re ady.  
 
Leve l:  I nt ro duct or y 
Pr er equi si te s:  N one 
 
 
Title: Introduction to 454 Life Sciences’ Newble Assembler and Whole 
Genome Mapping Software 
Date  &  T im e:  T hurs day,  F ebru ar y 1,  1: 00pm- 3:0 0pm         
Loca ti on: Room 1 38 C ar gi ll  B ui ld in g 
In st r uct or : Zheng Ji n Tu, Superc omput in g In st it ut e 
 
The Genome S equenc er  2 0 (GS20)  f ro m t he 4 54 L if e Scie nc es  C ompany  i s a 
hi gh- t hr oughput in st ru ment  f or  r ap id  and co mpre hens ib le  n uc le ot id e 
se quenci ng. The ta rg et ed a ppli ca ti on is  t he s equenc in g of  w hole  
genomes and ul tr a- deep s equenc in g of  ta rg et  g enes . The Ri g pr ogra m 
co nt ai ns  mul ti pl e appl ic at io ns  f or  G S20 s equenc e data  a naly si s 
in cl ud in g as se mbly  a nd mappi ng.  
 
This  t ut or ia l wi ll  i nt ro duce  t he p ri nci pl e of  4 54 L if e Scie nc es Õ 
se quenci ng t ec hnol ogy,  d at a pr epar at i on, and data  a naly si s,  e sp ec ia ll y 
in  s equenc e as se mbly  a nd mappi ng.  
 
Leve l:  I nt ro duct or y 
Pr er equi si te s:  Bas ic  B io lo gy  
 
 
Title: Introduction to the CCP4 Program Suite 
Date  &  T im e:  T uesd ay , Febr uary  6 , 1: 00pm- 3: 00pm 
Loca ti on: Room 5 85 Wal te r  
In st ru ct or : Can Er geneka n,  S uper co mputi ng I ns ti tu te  
 
The CCP4 S ui te  i s a co ll ec ti on o f pr ogr ams us ed i n most  c omputa ti ons 
in vo lv ed i n pr ot ei n x- ra y cr ys ta ll ogr aphy . The pack age in cl udes  
pr ogra ms f or  d at a pr oc es si ng, mole cu l ar  r ep la ce ment , MIR,  s tr uc tu re  
re fi nement , and va li dati on, as  w el l as a gr aphi ca l us er  i nt er fa ce  f or  
most  o f th e co mmon p ro gr ams.  
 
This  t ut or ia l wi ll  g iv e an o ve rv ie w of th e pr ogra ms a nd t he ir  u se , as  
well  a s a deta il ed d es cr ip ti on o f how t o ru n th e pr ogra m here  a t MSI.  
 
Leve l:  I nt ro duct or y 
Pr er equi si te s:  B as ic  k nowl edge o f x- r ay  c ry st al lo gr aphy  
 



 
 
Title: Introduction to the IBM BladeCenter 
Date  &  T im e:  T hurs day,  F ebru ar y 8,  1 : 00pm- 3:0 0pm 
Loca ti on: Room 4 02 Wal te r  
In st ru ct or s:  B enja mi n Ly nc h and Shux i a Zhang,  S uper co mput in g In st it ut e 
 
The In st it ut eÕs addi ti on o f an I BM B l adeCente r si gn if ic antl y in cr ease d 
th e co mput in g power av ai la bl e,  a nd i ntr oduc es  a  u ni que ar ch it ec tu re  t o 
th e In st it ut e.  T he 1 ,1 40 p ro ce ss or  c ore s on t hi s sy st em a re  c onnect ed 
by  a n In fi ni band s wi tc h fo r la rg e par al le l ca lc ul at io ns .  
 
This  t ut or ia l wi ll  g iv e an o ve rv ie w of th e queuin g sy st em a nd 
co mpil in g to ol s av ai la bl e.  I t wi ll  s how s ome ex ampl es  o f para ll el  
perf or manc e,  a s well  a s ex ampl es  o f pro gr ams th at  c an t ak e adva nt age 
of  t hi s co mput er .  
 
Leve l:  I nt ro duct or y 
Pr er equi si te s:  B as ic  U NI X kn owle dge 
 
 
Title: Parallel Programming Using MPI 
Date  &  T im e:  T uesd ay , Febr uary  1 3,  1 0:0 0am- 4: 00pm 
Loca ti on: Room 5 85 Wal te r  
In st ru ct or s:  S huxi a Zhang and H.  B ir ali  R unes ha, Superc omputi ng 
In st it ut e 
 
This  o ne- day  w or ks hop on MPI  w il l he l p re se ar ch er s wr it e bett er  a nd 
port ab le  p ar al le l co des fo r di st ri but ed- memor y mach in es , li ke  L in ux  
cl us te rs , su ch  a s th e In st it ut e' s IB M P ower 4,  t he S GI  A lt ix , and th e 
Netf in it y Cl us te r.  I t wi ll  f oc us  o n bas ic  p oi nt - t o- poin t co mmunic at io n 
and co ll ec ti ve  c ommuni ca ti ons,  whi ch  ar e th e most  c ommonl y us ed MPI  
ro ut in es  i n hi gh- per fo rmance  s ci enti f ic  c omputa ti on. In  a ddit io n,  t he 
adva nt age of  u si ng MPI  n on- blo ck in g communi ca ti on w il l be i nt ro duce d.  
 
Each  s es si on o f th e work sh op w il l co mbi ne a  l ec tu re  w it h hands- on 
pr ac ti ce . The le ct ur e in tr oduc es  b as i c pr in ci pl es , and th e hands- on 
port io n fo cu se s on t he u se  o f MPI pr i nc ip le s vi a ex ampl es .  
 
Sess io n One:  I nt ro duct io n to  b as ic  c onc epts  o f "MPI  i s Smal l, " 
ce nt er in g on p oi nt - t o- poin t co mmunic ati on.  
 
Sess io n Two:  MPI  c ol le ct iv e co mmunic ati ons in cl ud in g:  b ro adca st , 
gath er , sc at te r,  a nd A ll to al l.  
 
Pr ogra mmin g wi ll  b e done i n Fort ra n and C , so  a ny  b ac kg ro und in  t hese  
tw o la nguages wi ll  b e he lp fu l.  
 
Leve l:  I nt ro duct or y 
Pr er equi si te s:  F amil ia ri ty  w it h UNIX / Li nux and kn owle dge of  F or tr an, 
C,  o r C++ 



 
 
Title: Introduction to InsightII 
Date  &  T im e:  T uesd ay , Febr uary  2 0,  1 : 00pm- 3:0 0pm 
Loca ti on: Room 5 85 Wal te r  
In st ru ct or : Yuk Sham, Superc omputi ng In st it ut e 
 
Mole cu la r modeli ng i s a genera l te rm th at  c ov er s a wi de r ange o f 
mole cu la r gr aphi cs  a nd computa ti onal  ch emis tr y te ch ni ques  t hat ar e 
us ed t o bu il d,  d is pl ay , mani pula te , s im ul at e,  a nd c al cu la te  mol ec ul ar  
pr oper ti es . In si ghtI I is  a  g ra phic s use r in te rf ac e th at  a ct s as  a  
fr ont end to  many of  t hese  mol ec ul ar  modeli ng t oo ls . This  t ut or ia l 
co ve rs  t he b as ic  b io mole cu la r mole cu l ar  b ui ld in g and vi su al iz at io n 
fe at ur es  w it hi n In si ghtI I in  a ddit io n t o demons tr at in g it s in te rf ac e 
to  s ome of  i ts  mol ec ul ar  model in g modul es .  
 
Leve l:  I nt ro duct or y 
Pr er equi si te s:  B as ic  c hemi ca l and bi olo gi ca l st ru ct ur e co nc epts  
 
 
Title: Techniques to Improve SAS programming 
Date  &  T im e:  T hurs day,  Mar ch  1 , 1: 00pm- 3: 00pm 
Loca ti on: Room 4 02 Wal te r  
In st ru ct or : Haoy u Yu, Superc omputi ng In st it ut e 
 
The SAS sy st em i s a co ll ec ti on o f pr ogr ams or ig in al ly  d es ig ned to  
perf or m st at is ti ca l anal ys is  o f data .  T he S AS s of tw ar e st ar te d out in  
th e 1970s as  a  p ac ka ge f or  s ta ti st ic al anal ys is . By t he e ar ly  1 980s  
SAS had al re ady br anch ed o ut  t o work i ng w it h gr aphi cs  a nd 
sp re adsh eets . The SAS sy st em n ow h as  a di ve rs e fa mi ly  o f pr oduc ts . 
Most  o f it s pr oduc ts  a re  i nt egra te d t oget her and ca n be u se d as  
buil di ng b lo ck s to  c onst ru ct  a  s eaml ess  s ys te m. 
 
In  t hi s tu to ri al , we w il l di sc us s a f ew t ec hniq ues to  i mpro ve  S AS 
pr ogra mmin g.  We wi ll  g o th ro ugh a fe w e xa mple s on h ow t o ac ce ss  
obse rv at io ns  a nd c ombi ne d at a ef fi ci ent ly , how to  u se  l ooku p ta bl es  t o 
matc h data , and how to  measu re  e ff ic i enci es .  
 
Leve l:  I nt ro duct or y 
Pr er equi si te s:  N one 
 
 
Title: Exploring the New Version (3.1) of the GeneData Expressionist 
Microarray Software 
Date  &  T im e:  T hurs day,  Mar ch  8 , 1: 00pm- 3: 00pm 
Loca ti on: Room 5 85 Wal te r  
In st ru ct or : Wayn e Xu, Superc omputi ng In st it ut e 
 
Expr es si on is t is  a  p ower fu l mi cr oarr ay data  a naly si s so ft ware  s ys te m 
fo r Af fy metr ix  d at a anal ys is . It  p ro v id es  a  w or kf lo w fo r data  l oadi ng 
and qual it y co nt ro l.  I t of fe rs  c ompr ehens iv e st at is ti ca l meth ods fo r 
data  a naly si s,  a s well  a s a data base  fo r data  management.  T he n ew 
ve rs io n,  3 .1 , added a fe w new fe at ur es and enhanc ements .  
 
In  t hi s hands- on t ut or ia l,  w e wi ll  w alk  t hr ough t he d at a lo adin g 
work fl ow a nd s ome data  a naly si s us in g s ampl e data .  



 
Leve l:  I nt ro duct or y 
Pr er equi si te s:  B as ic  mic ro ar ra y co nc ept s 
 
 
Title: Intermediate Perl 
Date  &  T im e:  T uesd ay , Marc h 20, 1: 00pm- 3: 00pm 
Loca ti on: Room 5 85 Wal te r  
In st ru ct or : Benj amin  L yn ch , Superc omput in g In st it ut e 
 
Perl  i s a powerf ul  i nt er pr et ed l anguage t hat ta ke s ve ry  l it tl e 
kn owle dge to  g et  s ta rt ed. It  c an b e use d to  a ut omat e many  r es earc h 
ta sk s wi th  l it tl e ef fo rt . This  i nc lu des  t as ks  s uc h as  c re at in g in put 
fi le s,  p ar si ng o ut put fi le s,  manip ul ati ng X ML d at a,  o r genera ti ng 
Exce l docu ment s.  
 
This  h ands - on tu to ri al  w il l co ve r so me im port ant pr oper ti es  o f Perl  
and gi ve  s ome ex ampl es  o f si mple  a nd us ef ul  P er l sc ri pt s.  We wi ll  
di sc us s module s,  c onte xt , re gula r ex pre ss io ns , sp ec ia l va ri ab le s,  
sy st em c al ls , and re fe re nc es .  
 
Leve l:  I nt er medi at e 
Pr er equi si te s:  B as ic  P er l  
 
 
Title: Biological Image Processing and Restoration in Huygens 
Date  &  T im e:  T hurs day,  Mar ch  2 2,  1 :0 0pm- 3:0 0pm 
Loca ti on: Room 5 85 Wal te r  
In st ru ct or : Ravi  C hi ty al a,  S uper co mputi ng I ns ti tu te  
 
Mi cr os co pi c im ages  a re  mos tl y co ll ec t ed as st ac ks  ( 3D) and of te n wi th  
ti me l apse s (t he f ourt h di mens io n) . Huy gens  i s a co mpre hens iv e 
deco nv ol ut io n pack age fo r 3D a nd 4 D mic ro sc opy.  
 
This  t ut or ia l wi ll  i nt ro duce  u se rs  t o i mage p ro ce ss in g al gori th ms f or  
wi de- f ie ld  a nd c onfo ca l mi cr os co pes.  It  w il l  demons tr at e pr ac ti ca l 
appl ic at io ns  o f Huyg ens in  d ec onvo lu t io n,  r es ol ut io n,  a nd n oi se  
re duct io n fo r re st or in g im ages . User s  w il l al so  b e in tr oduc ed t o batc h 
ut il it ie s in  H uy gens  S cr ip ti ng ( av ai l ab le  a t th e In st it ut e)  t o pr oc es s 
la rg e number s of  i mage d at aset s auto mat ic al ly .  
 
Leve l:  I nt ro duct or y 
Pr er equi si te s:  B as ic  k nowl edge o f mi c ro sc opy 
 
 
Title: Learn To Use ABAQUS for Engineering Simulations 
Date  &  T im e:  T uesd ay , Marc h 27, 1: 00pm- 4: 30pm 
Loca ti on: Room 5 85 Wal te r  
In st ru ct or s:  S huxi a Zhang,  S uper co mputi ng I ns ti tu te  a nd J im  H ambl et on, 
Depart ment  o f Ci vi l Engi neer in g 
 
ABAQUS i s a su it e of  p ower fu l engi neeri ng s im ul at io n pr ogra ms b as ed o n 
th e fi ni te  e le ment  met hod.  I t ca n so l ve  p ro bl ems ra ngin g fr om 
re la ti ve ly  s im pl e li near  a naly se s to  th e most  c hall engi ng n onli near  
si mula ti ons.  A BAQUS co nt ai ns  a n ex te nsi ve  l ib ra ry  o f el ements  t hat ca n 
model vi rt ua ll y any geomet ry . It  h as  an e qual ly  e xt ensi ve  l is t of  



mate ri al  model s th at  c an s im ul at e th e b ehav io r of  mos t ty pi ca l 
engi neer in g mate ri al s in cl ud in g meta l s,  r ubber,  pol ymer s,  c omposi te s,  
re in fo rc ed c oncr et e,  c ru sh able  a nd r esi li ent fo ams,  a nd t ec hnic al  
mate ri al s su ch  a s so il s and ro ck .  
 
This  t ut or ia l wi ll  d is cu ss  t he u se  o f  A BAQUS CAE fo r desi gn in g 
engi neer in g models  a nd w il l co ns is t of tw o part s:  
 
(1 ) A le ct ur e co ve r i ng t he b as ic  e quati ons th at  A BAQUS us es  t o so lv e 
su bj ec t gi ve n boundary  c ondi ti ons and mat er ia l co ns ti tu ti ve  
pr oper ti es .  
 
(2 ) A 2. 5- hour  h ands - on port io n fo cu s in g on t he u se  o f ABAQUS C AE f or  
desi gn in g engi neer in g models . A fe w exa mple s wi ll  b e demons tr at ed. 
At te ndees wi ll  r epro duce  o ne o r more  of  t he e xa mple s.  
 
Leve l:  I nt ro duct or y 
Pr er equi si te s:  N one 
 
 
Title: Parallel Strategies With Genetic Algorithms 
Date  &  T im e:  T hurs day,  Mar ch  2 9,  1 :0 0pm- 3:0 0pm 
Loca ti on: Room 5 85 Wal te r  
In st ru ct or : Benj amin  L yn ch , Superc omput in g In st it ut e 
 
Many  s ci enti fi c pr oble ms r equi re  t he opti mi za ti on o f mult id im ensi onal  
fu nc ti ons th at  h av e doze ns  o r ev en t housa nds of  l oc al  min im a and 
maxi ma. Loca l opti mi za ti on met hods  s uch  a s th e Newt on- Raphs on met hod 
and it s many  v ar ia nt s ca n fi nd n earb y  l oc al  e xt re ma b ut  h av e li tt le  o r 
no c hanc e of  f in di ng a  g lo bal mi ni mum o r maxi mum. U si ng a  g enet ic  
al gori th m (GA)  i s of te n a ve ry  e ff ic i ent means to  f in d a gl obal  
mi ni mum or  max im um f or  c ompl ex  f unct i ons.  
 
This  h ands - on tu to ri al  w il l sh ow h ow geneti c al gori th ms w or k and wi ll  
di sc us s genera l opti mi za ti on s tr at eg i es  w it h GAs.  I t wi ll  a ls o work  
th ro ugh a fe w GA p ro bl ems us in g para l le l GA o pt im iz at io n ro ut in es .  
 
Leve l:  I nt er medi at e 
Pr er equi si te s:  B as ic  s ki ll s in  MPI  a nd Fort ra n or  C  
 
 
Title: HelixTree Genetics Analysis Software  
Date  &  T im e:  T uesd ay , Apri l 3,  1 :0 0pm- 3:0 0pm 
Loca ti on: Room 1 38 C ar gi ll , St . Paul  
In st ru ct or : Wayn e Xu, Superc omputi ng In st it ut e 
 
Heli xTre e so ft ware  i s us ed f or  a naly z in g SNPs ( si ng le  n uc le ot id e 
poly morp hi sms)  a ss oc ia ti on w it h di se ase  o r dr ug r es pons e.  I t al so  
anal yz es  s in gl e mark er  a nd h aplo ty pes , ca lc ul at es  L D and HWE,  
id enti fi es  t aggi ng S NPs,  a nd mor e.  
 
This  t ut or ia l wi ll  w al k- th ough t he H eli xTre e so ft ware  u si ng s ampl e 
data .  
 
Leve l:  I nt ro duct or y 
Pr er equi si te s:  G enet ic s 



 
 
Title: Cell SDK Short Course 
Date  &  T im e:  Wednesd ay , Apri l 4 & Thurs day,  A pr il  5 , 10:0 0am- 4: 00pm 
Loca ti on: Room 5 85 Wal te r  
In st ru ct or s:  I BM 
 
This  t wo- day  c el l tr ai ni ng e ve nt  p ro v id es  a  c ompr ehensi ve  t ec hnic al  
ov er vi ew o f th e ce ll  a rc hi te ct ur e,  p r ogra mmin g model s , and so ft ware  
deve lo pment envi ro nment.  I t wi ll  a ls o c ov er  t he c el l so ft ware  
deve lo pment to ol  k it  ( SDK)  p lu s hands- on ex er ci se  t o gi ve  p ar ti ci pant s 
opport un it ie s to  p ra ct ic e ce ll  p ro gr ammin g.   
 
You wi ll  l earn  a bout  t he c el l mult i - cor e fe at ur es  a nd c omponent s 
in cl ud in g th e Power Pr oc es so r El ement  ( PPE) , Synerg is ti c Pr oc es so r 
El ement (S PE),  Memor y Fl ow C ontr ol le r  ( MFC) , El ement In te rc onnect  B us  
(E IB ),  a nd I /O  a nd memor y in te rf ac es .  T o deve lo p yo ur  a ppli ca ti on o n 
th e 9- co re  h et er ogeneous  c el l,  y ou w i ll  b e in t r oduc ed t o many  c el l 
pr ogra mmin g co nc epts  s uc h as  t he d if f er ence s betw een PPE and SPE 
in st ru ct io n se ts , domain s of  s pace , and t hr eadi ng model .  
 
Leve l:  I nt er medi at e 
Pr er equi si te s:  B as ic  p ro gr ammi ng i n C 
 
 
Title: Bioinformatics Programming 
Date  &  T im e:  T hur sday,  A pr il  1 2,  9 :0 0 a m- 10:3 0 am  
Loca ti on: Room 4 02 Wal te r  
In st ru ct or : Zheng Ji n Tu, Superc omput in g In st it ut e 
 
With  t he d ev el opment  o f genomi cs  a nd pr ot eomi cs , many  b io lo gi st s  
now need t o handle  l ar ge a mounts  o f dat a fo r th ei r re se ar ch .  
Bi oi nf or mati cs  p ro gr ammi ng, es peci al l y Perl  p ro gr ammi ng, is  a   
well - sui te d to ol  f or  b io lo gi ca l data  mani pula ti on a nd a naly si s.  
 
This  t ut or ia l wi ll  i nt ro duce  t he f undamenta l co nc epts  a nd mec hani sms 
of  c ompute r pr ogra ms, us in g Perl  l anguage a s an e xa mple . We w il l us e 
pr ac ti ca l pr ogra m ex ampl es  s uc h as  t r ansc ri pt io n,  t ra ns la ti on, 
se quence  r et ri ev al , pr omot er  s equenc e e xt ra ct io n fr om g enomic  D NA, 
moti f sc anni ng, pars e BLAST re su lt , etc . to  d emonst ra te  h ow 
bi oi nf or mati cs  p ro gr ammi ng c an mak e you w or k easi er  a nd mor e 
ef fi ci ent.  
 
Leve l:  I nt ro duct or y 
Pr er equi si te s:  B as ic  b io lo gy  
 
 
Title: Introduction to Similarity Searching Using BLAST 
Date  &  T im e:  T hurs day,  A pr il  1 2,  1 0: 30 am- 12: 00 p m 
Loca ti on: Room 4 05 Wal te r  
In st ru ct or s:  C ar lo s Sosa , IB M and Zheng J in  T u,  S uper co mput in g 
In st it ut e 
 
BLAST (B as ic  L oc al  A li gnment  S earc h Tool)  i s a se t of  s im il ar it y 
se ar ch  p ro gr ams desi gned t o co mpar e nuc le ot id e or  p ro te in  s equenc es  t o 
se quence  d at abas es  a nd c al cu la te  t he st at is ti ca l si gn if ic ance  o f 



matc hes.  I t ca n be u se d to  i nf er  f unc ti onal  a nd e vo l uti onar y 
re la ti onsh ip s betw een se quence s as  w ell  a s to  h el p id enti fy  members  o f 
gene f amil ie s.   
 
Duri ng t hi s tu to ri al , part ic ip ants  w i ll  l earn  t he f ol lo wi ng:  
  -  The basi c pr in ci pl es  o f BLAST 
  -  Quer y and data base s 
  -  Sear ch  s tr at eg ie s and re su lt  i nt erp r eta ti on 
  -  BLAST se ar ch in g at  N CBI (N at io nal  C ente r fo r  Bi ot ec hnol ogy 
     I nf or mati on)  
  -  NetB LAST a nd S ta ndal one BLAST 
  -  BLAST se ar ch  r es ul t pars in g 
 
Leve l:  I nt ro duct or y 
Pr er equi si te s:  B as ic  b io lo gy  
 
 
Title: Microarray Software Overview and Comparison 
Date  &  T im e:  Thurs day,  A pr il  1 2,  1 0: 30am- 12:0 0pm 
Loca ti on: Room 4 02 Wal te r  
In st ru ct or : Wayn e Xu, Superc omputi ng In st it ut e 
 
Genomi cs  h as  c hanged t he f ac e of  l if e s ci ence s si nc e th e fi rs t dr af t 
of  t he h uman g enome se quence  w as  r el eas ed i n 2000. Mi cr oarr ay  s of tw ar e 
to ol s pl ay  a n im port ant ro le  i n th is  ch ange.  
 
The Superc omputi ng I ns ti tu te  h as  s ome o f th e most  p ower fu l mi cr oarr ay  
anal ys is  t oo ls  a va il ab le . Thes e to ol s  a ll ow f or  g enomic s data  
ac quis it io n,  q uali ty  a ss es sment,  n or mal iz at io n,  s ta ti st ic al  a naly si s,  
fu nc ti onal  a nnot at io n,  p at hway , in te r ac ti on n et work , and data  
management .  
 
This  t ut or ia l wi ll  o ve rv ie w so me o f t he I ns ti tu te 's  mic ro ar ra y and 
path way so ft ware  t oo ls  a nd w il l co mpare  t he ir  d if fe re nt  f eatu re s.  
 
Leve l:  A dv ance d 
Pr er equi si te s:  B io lo gy , mi cr oarr ay , and g enomic s 
 
 
Title: Literature Resources for Bioinformatics 
Date  &  T im e:  T hurs day,  A pr il  1 2,  1 2: 00pm- 1: 30pm 
Loca ti on: Room 4 02 Wal te r  
In st ru ct or s:  J im  B eatt ie , Bi omedic al  Li br ar y and Gary  F outy , Walt er  
Li br ar y  
 
Br in g yo ur  l unch  a nd l earn  h ow t o ef f ec ti ve ly  s earc h li te ra tu re  
data base s (e .g .,  MEDLI NE, IN SPEC) th at ar e im port ant in  b io in fo rmat ic s 
and co mput at io nal bi ol ogy.  We wi ll  a l so  e xp lo re  a  n umber of  d at abas es  
and to ol s av ai la bl e on t he N at io nal Cente r fo r Bi ot ec hnol ogy 
In fo rmat io n (N CBI)  Web s it e th at  r el ate  t o bi oi nf or mati cs  l it er at ur e.  
Fi na ll y,  t he s es si on w il l in cl ude a l ook at  t oo ls  f or  managin g 
pers onal  b ib li ogra phie s.  
 
Leve l:  I nt ro duct or y 
Pr er equi si te s:  N one 
 



 
Title: Web Database Development 
Date  &  T im e:  Thurs day,  A pr il  1 2,  1:3 0pm- 3:3 0pm 
Loca ti on: Room 5 85 Wal te r  
In st ru ct or : Wen Dong, Superc omputi ng In st it ut e 
 
Data base s pl ay  a  v er y im port ant ro le  in  b io in fo rmat ic s.  C us to mi ze d 
Web- base d data base s help  y ou t o bett er or gani ze  y our own re se ar ch  d at a 
and pr ov id e a more  c onve ni ent way fo r  y ou t o vi ew a nd e nt er  y our data . 
This  t ut or ia l wi ll  i nt ro duce  y ou t o bas ic  s ki ll s in  b ui ld in g a Web-
base d data base  u si ng MSI  u ti li ti es  i ncl ud in g,  P er l,  C GI  w it h Orac le , 
and PHP wi th  mys ql .  
 
Leve l:  I nt ro duct or y 
Pr er equi si te s:  S ome Perl  a nd S QL k nowle dge is  h el pf ul , but not 
nece ss ar y.  

 
 
Title: Docking and Virtual Chemical Screening With Glide 
Date  &  T im e:  Thurs day,  A pr il  1 2,  1 :3 0pm- 3:0 0pm 
Loca ti on: Room 4 02 Wal te r  
In st ru ct or : Yuk Sham, Superc omputi ng In st it ut e 
 
Schr šd in ger,  I nc . pr ov id es  a  w id e ra nge o f co mput at io nal ch emis tr y and 
mole cu la r modeli ng s of tw ar e to ol s th at ar e us ed t o bu il d,  d is pl ay , 
mani pula te , si mula te  a nd c al cu la te  mole cu la r pr oper ti es . One of  i ts  
appl ic at io ns  i s ca ll ed G li de. It  i s use d to  p ro vi de a  r el ia bl e means 
of  a ut omat ic al ly  d oc ki ng s mall  l ig ands in to  t he p ro te in  a ct iv e si te . 
In  a ddit io n,  i t al so  h as  t he h ig h th r oughput vi rt ua l sc re enin g (H TVS)  
fe at ur e th at  a ll ows re se ar ch er s to  s ear ch  t hr ough l ar ge c hemi ca l 
data base s to  i dent if y al te rn at iv e le ad co mpounds in  d ru g desi gn. This  
tu to ri al  w il l demons tr at e th e co mmon gr aphi ca l us er  i nt er fa ce  a nd t he 
basi c pr oc edur e fo r perf or mi ng a  l ig and d oc ki ng a nd H TVS us in g Gl id e.  
 
Leve l:  I nt ro duct or y 
Pr er equi si te s:  B as ic  c hemi ca l and bi olo gi ca l st ru ct ur e co nc epts  
 
 
Title: Introduction to Protein Sequence Analysis  
Date  &  T im e:  T uesd ay , Apri l 17, 1: 00pm- 3: 00pm 
Loca ti on: 585 Walt er  L ib ra ry  
In st ru ct or : Yanj i Xu, Superc omputi ng In st it ut e 
 
This  i s an i nt ro duct or y tu to ri al  f or  pr ot ei n se quence  a naly si s.  T he 
tu to ri al  w il l sh ow h ow t o us e bi oi nf ormat ic s and co mput at io nal 
so ft ware  t oo ls  f or  mul ti pl e pr ot ei n sequenc e al ig nments , phyl ogenet ic  
anal ys is , patt er n id enti fi ca ti on, and p re di ct io n of  f unct io nal domain s 
fr om p ri mary  p ro te in  s equenc es . Cl us t al W, MUSCLE,  T - COFFEE,  R eads eq, 
PFAAT,  P hy li p,  H id den Mark ov  Model s,  HMMER,  P fa m and Smar t wi ll  b e 
co ve re d.  S ome publ ic  o nl in e data base s  a nd r es ourc es  f or  p ro te in  
se quence  a naly si s wi ll  a ls o be i nt ro duc ed.   
 
Leve l:  I nt ro duct or y 
Pr er equi si te s:  B as ic  k nowl edge o f pr ote in  s equenc es  a nd s tr uc tu re s 
 



 
Title: Computational Chemistry on the BladeCenter 
Date  &  T im e:  T hurs day,  A pr il  1 9,  1 :0 0pm- 3:0 0pm 
Loca ti on: Room 4 02 Wal te r  
In st ru ct or : Benj amin  L yn ch , Superc omput in g In st it ut e 
 
The In st it ut eÕs IB M Bl adeCente r of fe r s opport un it ie s to  r un l ar ge 
ch emic al  s im ul at io ns  u si ng h ig hl y sc ala bl e co mput at io nal ch emis tr y 
pr ogra ms. Pr ogra ms t hat sc al e to  h undre ds  o f pr oc es so rs  a re  v it al  t o 
ta ke  a dv anta ge o f th e Bl adeCente r ar chi te ct ur e.  
 
This  t ut or ia l wi ll  g iv e an o ve rv ie w of th e ch emis tr y pack ages  
av ai la bl e and how to  r un t hem on t he Bl adeCente r.  I t wi ll  g iv e 
perf or manc e co mpar is ons betw een th e Bla deCent er  a nd o th er  MSI  
mach in es . It  w il l addr es s memory  u sa ge,  a ppli ca ti on- speci fi c MPI 
tu ni ng, and lo ca l sc ra tc h di sk .  
 
Leve l:  I nt ro duct or y 
Pr er equi si te s:  B as ic  U NI X and co mput ati onal  c hemi st ry  k nowl edge 
 
 
Title: Data Visualization: Concepts and Techniques in Amira 
Date  &  T im e:  T uesd ay , Apri l 24, 1: 00pm- 3: 00pm 
In st ru ct or : Ravi  C hi ty al a,  S uper co mputi ng I ns ti tu te  
Room: 585 Walt er  
 
The purp os e of  v is uali za ti on i s to  a nal yz e,  u nder st and,  a nd 
co mmunic at e in fo rmat io n co nt ai ned wi t hi n co mput ed d at a.  T here  a re  
va ri ous to ol s and te ch ni ques  i n co mpute r gr aphi cs  t hat enable  r aw d at a 
to  b e vi su al iz ed i n 2D a nd 3 D.  
 
Amir a is  a  p ower fu l vi su al iz at io n so f tw ar e pack age th at  e nabl es  d at a 
mani pula ti on, geomet ry  c re at io n,  a nd vi ewin g th e data  i n a meanin gf ul  
fo rmat .  
 
This  t ut or ia l wi ll  i nt ro duce  c once pt s  i n modeli ng, su rf ac es , vo lu me 
re nder in g,  a nd measu re ment s in  A mi ra .  I t wi ll  a ls o desc ri be t he 
modula r appr oach  i n Amir a to  b ui ld  a  vi su al iz at io n fr amewor k fo r 
di ff er ent sc ie nt if ic  d at a ty pes.  T he tu to ri al  s er ve s va ry in g in te re st  
gr oups  r angi ng f ro m medi ci ne, bi ol ogy , ch emis tr y,  p hy si cs , mate ri al  
sc ie nc es , geophy si cs , as tr onomy,  a nd engi neer in g.  
 
Leve l:  I nt ro duct or y 
Pr er equi si te s:  N one 
 
 
Title: Viewing and Building Protein Models 
Date  &  T im e:  T hurs day,  A pr il  2 6,  1 :0 0pm- 3:0 0pm 
Loca ti on: Room 5 85 Wal te r  
In st ru ct or : Can Er geneka n,  S uper co mputi ng I ns ti tu te  
 
Mole cu la r modeli ng i s an i mpor ta nt  t ool  f or  u nder st andi ng s tr uc tu re  
and fu nc ti on r el at io ns hi ps  i n pr ot ei ns,  w it h a wi de a rr ay  o f so f t ware  
pack ages  t hat ca n be u se d to  b ui ld  a nd vi ew a to mi c models  o f pr ot ei ns .  
 



This  t ut or ia l is  d es ig ned to  g iv e an ov er vi ew o f th e basi c us e and 
fu nc ti onal it y of  s ome of  t he s of tw ar e p ac ka ges (P yMol , Coot , 
In si ghtI I,  e tc .)  u se d at  MSI  t o vi ew and buil d pr ot ei n models .  
 
Leve l:  I nt ro duct or y 
Pr er equi si te s:  B as ic  k nowl edge o f pr ote in  s tr uc tu re  
 
 
 
Title: Statistical Microarray Data Analysis With Expressionist 
Date  a nd T im e:  T uesd ay , May 1,  1 :0 0pm- 3:0 0pm 
Loca ti on: 585 Walt er  L ib ra ry  
In st ru ct or : Haoy u Yu, Superc omputi ng In st it ut e 
 
GeneData  E xp re ss io ni st  h as  b een wi del y us ed f or  mic ro ar ra y 
data  a naly si s at  t he U ni ve rs it y of  Mi nnes ot a.  
 
In  t hi s tu to ri al , we w il l in tr oduc e and g o th ro ugh so me o f th e newl y 
added st at is ti ca l anal ys is  met hods  i n E xp re ss io ni st .  
 
Leve l:  I nt ro duct or y 
Pr er equi si te s:  B as ic  k nowl edge a bout  mi cr oarr ay  a nd s ta ti st ic s 
 
 
 
 
 
 
 
 
 
 
 
 

 


