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Agenda 

•  Class	  descrip/on	  and	  design	  
•  What	  didn’t	  work	  
•  What	  worked	  
•  Future	  Plans	  



Initial Goals 

•  Develop	  a	  research	  seminar	  that	  focused	  on	  
STEM	  (science,	  technology,	  engineering,	  
math)	  	  

•  Accessible	  to	  students	  from	  any	  academic	  
major	  

•  Accessible	  to	  first-‐	  and	  second-‐year	  students	  
•  Develop	  skills	  in	  problem-‐solving,	  cri/cal-‐
thinking	  and	  communica/ons	  

	  



Class overview 

•  First	  semester	  -‐	  Background	  
– Brainstorming	  sessions	  
– Hands	  on	  experience	  with	  fluid	  dynamics	  
– Project	  selec/on	  

•  Second	  Semester	  –	  Research	  Projects	  
–  Individual	  research	  projects	  
– Campus	  wide	  poster	  presenta/on	  



Semester Assignment 
Server Room Fluid 
Dynamics 



Project Milestones 

•  Project	  Milestone	  #1	  
–  Research	  Sustainability	  in	  compu/ng	  and	  define	  the	  
types	  of	  problems	  that	  you	  would	  like	  to	  solve.	  	  

•  Milestone	  #2	  –	  Project	  Proposals	  
–  List	  of	  Criteria/metrics	  you	  will	  use	  to	  pick	  a	  project	  
–  Three	  or	  more	  projects	  you	  would	  like	  to	  do	  for	  your	  
research.	  	  	  

•  Milestone	  #3	  –	  Project	  plan	  
–  Rough	  Timeline	  of	  the	  project	  
–  List	  of	  next	  ac/ons	  with	  due	  dates	  	  



What didn’t work 
•  Modeling	  of	  the	  room	  went	  well.	  
•  However,	  running	  the	  
simula/ons	  was	  not	  a	  well	  
described	  task.	  

•  Students	  were	  unable	  to	  figure	  
out	  details	  on	  their	  own.	  

	  
•  Not	  really	  important	  for	  their	  
research	  projects.	  



What Worked 

•  All	  research	  projects	  were	  outstanding	  
•  Brainstorming	  of	  projects	  
•  Instructor	  assigned	  projects	  
•  Lots	  of	  in-‐class	  /me	  to	  work	  on	  
assignments.	  



Project Assignments 

•  Alterna/ve	  Energy	  Sources	  –	  Hydropower	  
•  Geothermal	  Energy	  -‐	  Red	  Cedar	  Cooling	  
•  Environmental	  influences	  -‐	  Invite	  the	  Burglars	  
•  Alterna/ve	  Heat	  Conduc/on	  -‐	  Deep	  Fried	  Server	  
•  Thermo-‐Electric	  Power	  -‐	  Thermal	  Recycling	  
•  CPU	  Supply	  Chain	  Management	  
	  









Students outside of 
Engineering 

•  Students	  from:	  
– Electrical	  Engineering	  
– Supply	  Chain	  Management	  
– Astrophysics	  
– Mathema/cs	  
– Educa/on	  
– Packaging	  	  

•  All	  were	  able	  to	  find	  a	  project	  that	  fit	  class	  
and	  personal	  interests	  





Linking with capstone 

•  Matching	  up	  student	  projects	  with	  senior	  
level	  capstone.	  
– Freshmen	  /	  Sophomores	  modeled	  as	  the	  
clients	  

– The	  clients	  could	  come	  up	  with	  the	  concept	  
in	  the	  fall	  and	  the	  Senior	  design	  class	  could	  
build	  it	  in	  the	  spring.	  







Linking with capstone 

•  Logis/cally	  difficult	  
•  Funding	  model	  is	  difficult	  
	  
•  Seems	  like	  it	  	  would	  be	  easy	  to	  overcome	  
these	  limita/ons	  in	  the	  future.	  

	  



If I were to do it again 

•  Make	  an	  easier	  example	  of	  fluid	  dynamics	  
or	  remove	  this	  as	  a	  requirement	  

•  Two	  instead	  of	  four	  research	  seminars	  and	  
pick	  ones	  we	  could	  go	  to	  as	  a	  class.	  

•  Work	  harder	  on	  the	  logis/cs	  to	  make	  this	  
work	  with	  a	  senior	  capstone	  class.	  



Next time 

•  Scien/fic	  Imaging	  
– Taking	  measurements	  from	  digital	  images	  
and	  video	  

– Appeals	  to	  a	  broader	  audience	  
– Projects	  can	  start	  at	  a	  very	  low	  level	  and	  
move	  up	  in	  complexity	  

–  Lots	  of	  easy	  individual	  projects	  to	  pick	  from	  
on	  campus	  
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Class Description 

Cyber	  Green	  –	  Sustainability	  in	  Super	  Compu4ng.	  
	  
• This	  seminar	  will	  introduce	  students	  to	  conduc/ng	  
research	  using	  High	  Performance	  Compu/ng.	  In	  the	  first	  
semester,	  students	  will	  learn	  how	  to	  use	  Computer	  Aided	  
Design	  and	  High	  Performance	  Compu/ng	  to	  study	  and	  
model	  the	  energy	  consump/on	  of	  a	  modern	  
supercomputer.	  This	  honors	  research	  seminar	  will	  also	  
allow	  the	  students	  to	  use	  the	  knowledge	  they	  gained	  to	  
explore	  their	  own	  research	  projects	  to	  invent	  and	  research	  
ways	  to	  make	  the	  ever-‐growing	  need	  of	  bigger	  and	  faster	  
computa/onal	  resources	  sustainable	  into	  the	  future.	  
	  



Grading 

•  Class	  A`endance	  	  
•  A`endance	  at	  a	  minimum	  of	  4	  Research	  
Events	  with	  blog	  posts	  

•  Class	  Assignments	  and	  project	  milestones	  
•  80%	  or	  more	  to	  pass	  the	  class	  
•  Students	  must	  pass	  both	  semesters	  of	  the	  
class.	  

	  



Class Assignments 

•  Each	  week	  we	  had	  one	  or	  more	  
assignments.	  

•  Most	  could	  be	  done	  in	  class	  
•  Students	  were	  required	  to	  complete	  
assignments	  and	  turn	  them	  in	  on	  or	  before	  
the	  next	  class	  

•  Late	  assignments	  were	  automa/cally	  be	  
reduced	  by	  20%	  (i.e.	  just	  passing)	  



Brainstorming 

•  What	  is	  the	  opera/on	  range	  for	  the	  humidity	  of	  the	  
room?	  
–  What	  is	  Max	  Humidity	  Temp	  on	  Stats	  website?	  
–  What	  is	  probe	  x	  on	  the	  stats	  website?	  

•  What	  price	  should	  we	  es/mate	  for	  Kwa`	  hours?	  
•  What	  is	  the	  historical	  single	  cpu	  usage	  as	  cpu	  hours?	  
•  How	  much	  power	  does	  the	  compressor	  use?	  
•  How	  much	  min/max	  power	  does	  each	  node	  type	  use?	  
•  Historically,	  how	  much	  has	  the	  amd05	  and	  intel07	  

clusters	  been	  running	  since	  they	  went	  out	  of	  warranty?	  
•  Ask	  CSE	  about	  number	  of	  computers	  in	  labs	  
•  Get	  datatables	  for	  graphs	  for	  past	  year.	  
•  How	  hot	  is	  the	  top	  of	  the	  CPU?	  Or	  the	  side	  of	  the	  box.	  
	  
	  
	  



Research Events 

•  A`end	  and	  report	  on	  a	  minimum	  of	  four	  
research	  related	  events	  	  
–  iCER	  Research	  Seminar	  

•  h`p://wiki.hpcc.msu.edu/	  	  
–  HPCC	  Mid	  Morning	  Breaks	  

•  h`p://wiki.hpcc.msu.edu/	  	  
–  Undergraduate	  Research	  Workshops	  

•  h`p://urca.msu.edu/event	  
– MSU	  Science	  at	  the	  Edge	  Seminar	  

•  h`p://www.qbmi.msu.edu/seminars.php	  	  
–  Others	  



What Didn’t work 

•  4	  research	  events	  
– Too	  vague	  of	  a	  task	  
– Students	  uncomfortable	  a`ending	  research	  
seminars	  

– Students	  are	  not	  on	  any	  seminar	  lists	  



First Semester Classes 

•  Overview	  of	  computa/onal	  science	  
•  Developing	  a	  research	  project	  
•  Evalua/on	  Metrics	  
•  Scien/fic	  measurements	  
•  HPC	  hardware	  and	  power	  consump/on	  
•  Introduc/ons	  to	  HPC,	  CAD,	  Fluent	  	  
	  



Second Semester Classes 

•  How	  to	  give	  an	  effec/ve	  presenta/on	  
•  Wri/ng	  an	  effec/ve	  abstract	  
•  Effec/ve	  poster	  presenta/ons	  
•  Prac/ce	  poster	  session	  
	  
	  


