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Concepts Behind the Method
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e This currieulum was developed for
students at the middle school level.

e The InstructonTs oE)erating under the
assumption that very,little or no
knowledge oefiparnallel processing
has been presented.




What Is Parallel
" Processing?
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= The intricacies of parallel processing
can rapidly become _g_)verwhelm‘in'g.' . o
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- Therefore, our goal, as educators
was to provide'a good analogy to
convey. the cencepts behind the
method.
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Why Pa
Processing was
~ Developed:

= The main ebjective of parallel
processing is to reduce wall-clock
time. 4
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e A hole thét tak'es 1 man 60 minutes
to dig, can be accomplished by 60
men In one minute.
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Amdahl’s Law

Reduce sequertial code asmuch as possible
Time for parallel part of the application goesto
sificrease (it

quential part stays constant (inred
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ax Speedup = /A
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Applications of

Parallel Processing:

e Several of the applications that
utilize parallel processing are: fossil
energy researeh, combustion
dynamics andsfuél efficiencies.

e NETL utilizes thé PS€ and Beowolf
clusters to selve complex algorithms
related to fessil energy research.




Objective:
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= The,students will demonstrate how
precessors.working in parallel

accomplish a designated task faster
than a single p;igocaessér solving the
same task by simulating the
concept of paralléel pfocessing.




- Parallel

-

Processing

- Activity:




- summary:

- All'of the brocesSors INn_this activity
were perferming the same operation,
but was workinhg en atdifferent part
of the database.
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Ad_dit_i‘onal Lessons:
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e Binary Numberlng The Language of

Computers

- » [undamentalsof Net\)\}orking:_' Cable
Construction. .

e




Bir)ary Numbering:

= This activity was‘designed to clarify
_how datais exchanged between
Computers proecessing in parallel

e activity Was created to S|mulate
a.code- breaklng process, which
utilizes parallel processing in real life
applications. -




Fundamentals of
. Networking:
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e This “hands-on™ approach allows the
students to create various types,of .
media (rellover, crossover, and
straight-threudh cable). Thus,
providing pathways for data
exchange between parallel
processing machines.




Summary:

e |n conclusionnworder to prepare
students for the more complex
‘conceptstnderlying parallel
processing, fundamentals must be
mastered... -

. » OUr approeach+o t'éaching data
language, data exchange, and
concepts-of parallel processing are
the basis for moere complicated
topics.
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Future and Beyond
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WANS 'eduCa'tors, It Is our belief that

students must first master operating
systems such as UNIX,and LINUX = -
before parallei-processmg can fully
be understeod and mastered.
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= Janice Cyzik, Program Outreach

Department of Energy - ‘
National Energy T€chnology Laboratory
- 3610 Collins Fernry.Road
PO’Box 880
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NETL Websites:

- NETL’S Maif Website: www.netl.doe.gov
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e Educational Website:
» ’ ” e ;
www.netl.dee.gov/coolscience/teacher/lesson-

plans

~ Cool resources for,;ea(:her's desiring science,
environmental, and technology lesson
plans that selve realiwword problems
through projects'deyveloped by the
National Energy: lechnology Laboratory.




