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User Applications

* MPI Applications Can be execute in Grid environment.

Message Passing Library
(MPICH-G2)

* Provide message passing among user MPI Programs.

Grid Middleware
(Globus Toolkit)

* Support job submission, scheduling, resource allocation in Grid environment.
* Provide secure access to remote resource.

Queuing System
(Condor)

* Provide priority-based job queuing and scheduling.

Operating System
(Unix)

* MPICH-G2 & Globus compatible with many platforms include Linux, FreeBSD, Solaris etc...

Network Fabric

*We use GT 3.2.1 and MPICH-G2 1.2.6 on Linux system (Debian).
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Algorithm BBU
Input: An n £n distance matrix M.
Output: The minimum ultrametric tree for M.

Step 1: Relabel the species such that (1, 2.....n) is a

maxmin permutation.
Step 2: Create the root v of the BBT such that v
represents the only topology with leaves 1 and 2.
Step 3: Run UPGMM to find a feasible solution and
store its weight in UB.
Step 4.
while there is a node in BBT do
Delete all nodes v from BBT if LB(v) , UB or all
the children of v have been deleted.
Select a node s in BBT, whose children has not
been generated.
Generate the children of s by using the branching
rule.
If a better solution is obtained, then update UB.
End while
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Input: An * n distance matrix M
Output: The minimum ultrametric trees

Step 1: Master computing node re-label the species
such that feasible maxmin permutation.

Step 2: Master computing node creates the root of the
BBT.

Step 3: Master computing node run UPGMA and
using the result as the initial UB (upper bound).

Step 4: Master computing node branches the BBT
until the branched BBT reach 2 times of total nodes
in the computing environment.

Step 5: Master computing node broadcasts the global
UB and send the sorted matrix the nodes cyclically.

Step 6:
while number of UTs in LP (Local Pools) > 0 or
number of UTs in GP (Global Pools) > 0 do
if number of UTs in LP =0 then
if number of UTs in GP <> 0 then
receive UTs from GP
end if
end if
v = get the tree for branch using DFS
if LowerBound(v) > UB then
continue
end if
insert next species to v and branch it
if v branched completed then
if Cost(v) < UB then
update the GUB (Global Upper
Bound) to every nodes
add the v to results set
end if
end if

if number of UTs in GP = 0 then
send the last UT in sorted LP to GP
end if
end while

Step 7: Gather all solutions from each node and
output it.
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