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At the intersection of math, computing, 
and engineering and applied sciences  
We	  train	  students	  and	  scholars	  in	  mathema>cal	  modeling,	  

scien>fic	  compu>ng,	  advanced	  computa>onal	  algorithms	  

We	  collaborate	  closely	  with	  engineers	  and	  scien>sts	  to	  develop	  
improved	  models	  and	  computa>onal	  approaches	  	  

We	  help	  advance	  many	  engineering	  and	  scien>fic	  fields:	  
aerodynamics,	  reservoir	  modeling,	  bio-‐engineering,	  
uncertainty	  quan>fica>on,	  stochas>cs,	  op>miza>on	  

Computa(onal	  mathema(cs	  has	  become	  essen(al	  for	  scien(fic	  
and	  engineering	  progress	  

"We	  want	  to	  hire	  all	  your	  graduates"	  (Jensen	  Huang)	  
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http://icme.stanford.edu 

Degree	  gran>ng	  ins>tute	  (MS	  &	  PhD),	  anno	  2004	  
Successor	  Scien>fic	  Compu>ng	  &	  Computa>onal	  Mathema>cs,	  anno	  1970	  

Providing	  nearly	  40	  courses	  to	  Stanford	  

140	  graduate	  students	  (half	  MS,	  half	  PhD)	  

One	  director,	  four	  staff	  members,	  40+	  associated	  faculty	  

from	  14	  departments	  and	  4	  schools	  

Proud	  occupant	  of	  the	  Huang	  Engineering	  Center	  
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ICME strengths 

Fulfills	  strong	  need	  for	  improved	  models	  and	  algorithms	  in	  many	  
areas	  of	  engineering	  and	  science	  

AWracts	  very	  high	  quality	  of	  graduate	  students	  with	  strong	  
mathema>cal	  and	  computa>onal	  skills	  	  

Provides	  quality	  training	  in	  computa>onal	  mathema>cs	  to	  a	  
large	  number	  of	  undergrad	  and	  grad	  students	  

Creates	  environment	  for	  interdisciplinary	  approaches	  

Compe>tors	  at	  Harvard,	  Brown,	  UT	  Aus>n,	  Oxford,	  Princeton	  
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ICME attracts unique students to SoE 

Ph.D.	  students	  typically	  	  	  

•  Have	  UG	  degrees	  in	  applied	  or	  computa>onal	  mathema>cs	  
(75-‐80%	  in	  last	  five	  years)	  

•  Have	  a	  strong	  interest	  in	  engineering	  applica>ons	  
•  Are	  drawn	  by	  our	  interdisciplinary	  nature	  and	  do	  not	  feel	  at	  

home	  in	  tradi>onal	  disciplinary	  programs	  

Unique	  character	  of	  students	  a	  major	  draw	  to	  ICME	  for	  faculty	  
Many	  of	  our	  associated	  faculty	  rely	  on	  ICME	  students	  

MS	  students	  come	  from	  a	  wider	  range	  of	  backgrounds	  in	  the	  
sciences	  and	  engineering	  
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ICME fosters industrial collaborations  

Silicon	  Valley	  (NVIDIA,	  Google,	  HP,	  Intel,	  …)	  

Aircrae	  industry,	  Movie	  industry,	  Energy	  companies,	  

Financial	  and	  management	  consul>ng,	  Biotech	  

Na>onal	  laboratories	  

ICME	  is	  an	  NVIDIA	  CUDA	  Center	  of	  Excellence	  
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ICME courses (also distance learning) 

Core	  graduate	  courses	  include:	  

•  Theore>cal	  and	  numerical	  differen>al	  equa>ons	  

•  Discrete	  mathema>cs	  

•  Linear	  and	  nonlinear	  op>miza>on	  

•  Numerical	  linear	  algebra	  

•  Stochas>c	  methods	  

•  Computer	  programming	  (C++,	  MPI,	  OpenMP,	  CUDA)	  

•  Algorithms:	  design,	  implementa>on	  and	  paralleliza>on	  
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ICME compute environment 

ICME	  provides	  to	  its	  students	  and	  faculty	  

•  cloud	  compute	  environment	  

•  Large	  GPU	  cluster	  
•  specialized	  hardware	  for	  data-‐intense	  computa>ons	  

Large	  scale	  high	  performance	  compute	  needs	  fulfilled	  through	  
the	  public	  cloud	  (Amazon	  EC2),	  as	  well	  as	  na>onal	  labs	  

We	  offer	  many	  specialized	  training	  courses	  in	  collabora>on	  with	  
industry	  and	  vendors	  (Cuda,	  Hadoop,	  Amazon	  EC2)	  

ICME	  is	  a	  NVIDIA	  CUDA	  Center	  of	  Excellence	  
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Environmental fluid flow 
Ocean	  dynamics	  (>des	  &	  waves,	  pollutant	  
	  	  	  transport,	  >dal	  turbines)	  
Ground	  water	  modeling	  and	  remedia>on	  
Mi>ga>on	  harmful	  impacts	  of	  oil	  and	  gas	  
	  	  	  recovery	  	  
hWp://suntans.stanford.edu	  

Search engines, data mining, networks 
Op>miza>on	  of	  page	  ranking	  algorithms	  
Virtual	  librarian	  for	  massive	  digital	  archives	  
Mul>-‐lingual	  searching	  for	  the	  World	  Digital	  Library	  	  
Mining	  TwiWer	  for	  socio-‐cultural	  trends	  
hWp://cads.stanford.edu	  

Uncertainty Quantification 
Impact	  of	  variability,	  randomness	  in	  numerical	  simula>ons	  
Limita>ons	  of	  mathema>cal	  models	  of	  complex	  systems	  
Behavior	  of	  mul>-‐physics	  models	  	  
hWp://uq.stanford.edu	  
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Computational Consulting 
Free to Stanford and wider community 

Run	  by	  advanced	  grad	  students,	  advised	  by	  faculty	  members	  

Exper>se	  includes	  matrix	  solvers,	  numerical	  simula>on,	  
op>miza>on	  strategies,	  graph	  theory,	  soeware	  design	  

5-‐10	  consultants	  solve	  15-‐30	  problems	  each	  quarter	  

Consul>ng	  gives	  students	  exposure	  to	  wealth	  of	  problems	  

Students	  may	  take	  consul>ng	  for	  credit.	  	  

hWp://csquared.stanford.edu	  
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Recent progress & developments 

Strengthening	  the	  C	  in	  ICME	  
•  Computer	  system	  upgrades	  (research	  oriented)	  
•  New	  fundamental	  programming	  series	  
•  Short	  courses	  in	  collabora>on	  with	  industry	  

Center	  of	  Excellence	  NVIDIA	  

Ini>ated	  collabora>on	  with	  Mathworks	  &	  Agilent	  

Strengthening	  of	  graduate	  level	  educa>on	  

Open	  Day,	  Bay	  Area	  Scien>fic	  Compu>ng	  Day,	  summer	  schools	  
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Vision & mission for next five years 

Strengthen	  our	  reputa>on	  of	  world	  leader	  in	  ground	  breaking	  
and	  fundamental	  research	  in	  computa>onal	  mathema>cs	  

Establish	  new	  research	  ini>a>ves	  in	  cri>cal	  scien>fic	  and	  
engineering	  fields	  

Maintain	  our	  reputa>on	  of	  world	  leader	  in	  graduate	  educa>on	  

Strengthen	  our	  undergraduate	  educa>on	  at	  Stanford	  

Help	  promote	  computa>onal	  mathema>cs	  as	  an	  important	  and	  
exci>ng	  discipline	  
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World leader in research 

Initiate faculty billets, joint with critical departments,     
including mathematics, CS, earth sciences, medicine 

Maintain the very high quality of our graduate students 

Ensure a regular stream of internationally renowned visitors 

Establish/maintain strong collaborations with best researchers 
inside and outside of Stanford 
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Grow research directions 

Ini>ate	  new	  ini>a>ves	  in	  areas	  of	  research	  that	  are	  cri>cal	  

Including:	  
Field	  of	  medicine	  

	  Genome	  research	  
	  Cancer	  and	  other	  life-‐threatening	  diseases	  

	  Surgery	  training	  and	  real-‐>me	  assistance	  

Earth	  &	  environment	  
	  Climate	  modeling	  

	  Energy	  produc>on	  
	  Pollu>on	  remedia>on	  and	  preven>on	  

	  Geo-‐engineering	  
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