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Goals

e Develop Lab for CS courses
e Construct a cluster
* Develop a lab framework using JAVA

http://www.netlib.org/utk/papers/mpi-book/node2.htmi



Proposed CS Courses

e CS 4325 Computer Network
Architecture

e CS 4328 Parallel Computing
e Grid Computing



CS 4325 Computer Network
Architecture

LAN configuration: The use of NICs and hubs
Network analysis: Monitoring a chat room

Address resolution: Experiment with ARP
burst

IP masquerading: Clustered web servers
WAN configuration: The use of routers
Performance tuning: Deal with congestion

Service configuration: The configuration of a
networked file system:



CS 4328 Parallel Computing

« Topology: Circuiting messages in a ring
« Collective communications: Matrix transpose

* Group management: Matrix multiplication with Fox’s
algorithm

 Scientific computation: Solving linear systems with
Jacobi’s algorithm

 Combinatorial search: Traveling salesman problem
e Parallel I/O: Vector processing - Summation

« Performance analysis: Visualization with Upshot —
Trapezoidal rule problem

o Parallel library: Solving linear system with ScalLapack
« Scalablility analysis: Bitonic sorting



New Course -- Grid Computing

 Remote procedure call: Understand the distributed system
» Client/server architecture: Configurations of web services

« Grid programming: Design a grid-based service using Globus
Toolkit 3

« Information sharing: An automatic document updating system
 Web mining: Coordinated web search in a grid

« Multi-tier architecture: Adding a database server into the system
« Agent: image filtering

e Access control: Customize the authorization policy

« Data security: The use of SSL for authentication

» Parallel computing: The use of MPI-G2



Linux Beowulf Cluster

16 Nodes of Pentium Il
 RedHat 9.0 as Operating System
e MPICH v 1.2.6 (Unix- all flavors)









QuickSort

 Time Complexity - O(nlog,n)

 Massive recursive sort that divides into
partitions per pivot element

* Picking a bad pivot will yield O(n?)
(bubblesort)

« Parallel implementation

— Task out partitions to desired number of
processors and recursively sort partitions

 Merge final list on server

 Tested Quicksort on cluster for 2p, 4p, 8p, &
16p.



Test results — Quick sort
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Test results — Merge sort

MergeSort - 10,000 elements
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Plan

e Grid construction

e Lab design

* Client/server model definition

 Definition of the interface of functional units
» Agent-based architecture construction
 Module language for program refinement

* Architecture specification in the Chemical
Reaction

 Use Globus Toolkit 3, Java, and Apache
Server
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Other Software used
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Compilation and execution
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Profiling
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Activity 1: Profiling

[nzert profiling comumands into the trapezoidal rile program
and obiain a profile of the program by running it. Firstly,
‘mpe.h' header file must be included in your program by
uging the following "fnclude" directive:

#inchude "mpeh"

Secondly, insert the following codes into your prografm:

if {troy_ranle — 0% {

WIPE Describe statef1, 2, "Derived", "gray™;

WIPE Drescribe_statef3. 4, "Derived", "gray™;
WPE_Describe_state]5, 6, "Dertved", "gray™;
WPE_Describe_state(7, 8, "Dertved", "gray™;

}
if {ty_rank =03 {

scanfi"%of %o f %od", a_ptr, b_ptr, n_ptr);

}

MWPE_Log_event({1,0,"start Derived');
Build_derived_typefa_ptr, b_ptr, n_ptr, &mesg_mpl_t),
WIPE Log_event{2,0."end Derived',
MWPE_Log_event(3,0,"start Beast");

WIPI_Bcast{a ptr, 1, mesg_mpi t.0,
WPI_COMM_WORLD),

WIPE Log_event(4,0,"end Bacast");

Lastly, profiling should be concluded by using the
following function call:

WPE _Finish log{"customproflog™).
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