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An apparatus and method for a database query optimizer to 
optimize a query that uses multiple networks. The database 
query optimizer optimizes a query that uses multiple net 
works to satisfy the query by splitting the query execution to 
use multiple networks. Thus, the query optimizer rewrites or 
optimizes a query to execute on multiple nodes or networks to 
more efficiently execute the query and reduce network traffic 
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QUERY OPTIMIZATION IN A PARALLEL 
COMPUTER SYSTEM WITH MULTIPLE 

NETWORKS 

RELATED APPLICATIONS 

0001. This application is related to a co-filed application to 
Barsness, et. al., Query Optimization. In A Parallel Computer 
System. To Reduce Network Traffic, Ser. No. filed on 

, which is incorporated herein by reference. 
0002 This application is related to a co-filed application to 
Barsness, et. al., Query Execution and Optimization With 
Autonomic Error Recovery From Network Failures. In A Par 
allel Computer System With Multiple Networks, Ser. No. 

filed on , which is incorporated herein by 
reference. 
0003. This application is related to a co-filed application to 
Barsness, et. al., Query Execution And Optimization Utiliz 
ing A Combining Network In A Parallel Computer System, 
Ser. No. filed on , which is incorporated 
herein by reference. 

BACKGROUND 

0004. 1. Technical Field 
0005. This disclosure generally relates to database query 
optimizations, and more specifically relates to a query opti 
mizer that rewrites a query to take advantage of multiple 
nodes and multiple network paths in a parallel computer 
System. 
0006 2. Background Art 
0007 Databases are computerized information storage 
and retrieval systems. A database system is structured to 
accept commands to store, retrieve and delete data using, for 
example, high-level query languages such as the Structured 
Query Language (SQL). The term "query denominates a set 
of commands for retrieving data from a stored database. The 
query language requires the return of a particular data set in 
response to a particular query. 
0008 Execution of a database query can be a resource 
intensive and time-consuming process. A query optimizer is 
used in an effort to optimize queries to make better use of 
system resources. In order to prevent an excessive drain on 
resources, many databases are also configured with query 
governors. A query governor prevents the execution of large 
and resource-intensive queries by referencing a defined 
threshold. If the cost of executing a query exceeds the thresh 
old, the query is not executed. 
0009. Many large institutional computer users are experi 
encing tremendous growth of their databases. One of the 
primary means of dealing with large databases is that of 
distributing the data across multiple partitions in a parallel 
computer system. The partitions can be logical or physical 
over which the data is distributed. 
0010 Massively parallel computer systems are one type of 
parallel computer system that have a large number of inter 
connected compute nodes. A family of such massively paral 
lel computers is being developed by International Business 
Machines Corporation (IBM) under the name Blue Gene. The 
Blue Gene/L system is a scalable system in which the current 
maximum number of compute nodes is 65,536. The Blue 
Gene/L node consists of a single ASIC (application specific 
integrated circuit) with 2 CPUs and memory. The full com 
puter is housed in 64 racks or cabinets with 32 node boards in 
each rack. The Blue Gene/L Supercomputer communicates 
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over several communication networks. The compute nodes 
are arranged into both a logical tree network and a 3-dimen 
sional torus network. The logical tree network connects the 
computational nodes so that each node communicates with a 
parent and one or two children. The torus network logically 
connects the compute nodes in a three-dimensional lattice 
like structure that allows each compute node to communicate 
with its closest 6 neighbors in a section of the computer. 
0011 Database query optimizers have been developed 
that evaluate queries and determine how to best execute the 
queries based on a number of different factors that affect 
query performance. However, none of the known query opti 
mizers rewrite a query or optimize query execution for que 
ries on multiple networks. On parallel computer systems in 
the prior art, the query optimizer is not able to effectively 
control the total use of resources across multiple nodes with 
one or more networks. Without a way to more effectively 
optimize queries, multiple network computer systems will 
continue to suffer from inefficient utilization of system 
resources to process database queries. 

SUMMARY 

0012. In a networked computer system that includes mul 
tiple nodes and multiple networks interconnecting the nodes, 
a database query optimizer optimizes a query that uses mul 
tiple networks to satisfy the query. The query optimizer opti 
mizes a query to split the query execution to use multiple 
networks. Thus, the query optimizer rewrites or optimizes a 
query to execute on multiple nodes or networks to more 
efficiently execute the query and to reduce network traffic on 
a network. The query optimizer uses plan cache statistics to 
determine whether to use multiple networks to optimize the 
query. 
0013 The disclosed examples herein are directed to a 
massively parallel computer system with multiple networks 
but the claims herein apply to any computer system with one 
or more networks and a number of parallel nodes. 
0014. The foregoing and other features and advantages 
will be apparent from the following more particular descrip 
tion, as illustrated in the accompanying drawings. 

BRIEF DESCRIPTION OF DRAWINGS 

0015 The disclosure will be described in conjunction with 
the appended drawings, where like designations denote like 
elements, and: 
0016 FIG. 1 is a block diagram of a computer with a query 
optimizer that rewrites a query to take advantage of multiple 
nodes and multiple network paths of a parallel computer 
system; 
0017 FIG. 2 is a block diagram of a compute node to 
illustrate the network connections to the compute node: 
0018 FIG. 3 is a block diagram representing a query opti 
mizer system; 
0019 FIG. 4 is a block diagram of a network file record 
that contains information about network utilization; 
0020 FIG. 5 is a block diagram of node attribute table that 
contains node and network information that is set by a system 
administrator, 
0021 FIG. 6 is a block diagram of a plan cache statistics 

file; 
0022 FIG. 7 is a block diagram of two nodes to illustrate 
an example of query optimization to reduce network traffic on 
a node or network; 



US 2009/0043750 A1 

0023 FIG. 8 is a block diagram to show query optimiza 
tion to reduce network traffic on a node or network according 
to the example of FIG. 7: 
0024 FIG. 9 is a method flow diagram for a query opti 
mizer in a parallel database system; 
0025 FIG. 10 is a method flow diagram that represents 
one possible implementation for step 940 in FIG. 9; and 
0026 FIG. 11 is a method flow diagram to create network 

file records that are used by the query optimizer. 

DETAILED DESCRIPTION 

0027 10 Overview 
0028. The disclosure and claims herein are related to 
query optimizers that develop and optimize how a query 
access a database. For those not familiar with databases, 
queries, and optimizers, this Overview section will provide 
additional background information. 
0029. Known Databases and Database Queries 
0030 There are many different types of databases known 
in the art. The most common is known as a relational database 
(RDB), which organizes data in tables that have rows that 
represent individual entries or records in the database, and 
columns that define what is stored in each entry or record. 
0031. To be useful, the data stored in databases must be 
able to be efficiently retrieved. The most common way to 
retrieve data from a database is to generate a database query. 
A database query is an expression that is evaluated by a 
database manager. The expression may contain one or more 
predicate expressions that are used to retrieve data from a 
database. For example, lets assume there is a database for a 
company that includes a table of employees, with columns in 
the table that represent the employee's name, address, phone 
number, gender, and salary. With data stored in this format, a 
query could be formulated that would retrieve the records for 
all female employees that have a salary greater than $40,000. 
Similarly, a query could beformulated that would retrieve the 
records for all employees that have a particular area code or 
telephone prefix. One popular way to define a query uses 
Structured Query Language (SQL). SQL defines a syntax for 
generating and processing queries that is independent of the 
actual structure and format of the database. When the data 
base receives a query request, it produces an access plan to 
execute the query in the database. The access plan may be 
stored in a plan cache for use with Subsequent queries that use 
the same access plan. In the prior art, a tool known as a query 
optimizer evaluates expressions in a query and optimizes the 
query and generates the access plan to access the database. 
0032 Query optimizers can also used to optimize queries 
in a parallel computer system. This application and claims are 
directed to a database query optimizer that uses multiple 
networks to satisfy a query in a networked computer system. 
The query optimizer optimizes a query to split the query 
execution to use multiple networks as describe further below. 
0033 2.0 Detailed Description 
0034. In a networked computer system that includes mul 

tiple nodes and multiple networks interconnecting the nodes, 
a database query optimizer optimizes a query that uses mul 
tiple networks to satisfy the query. The query optimizer 
rewrites or optimizes a query to execute on multiple nodes or 
networks to more efficiently execute the query and reduce 
network traffic on a network. The examples herein are 
directed to a query optimizer that executes on a massively 
parallel computer system Such as a BlueGene Supercomputer. 
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0035. The BlueGene supercomputer family developed by 
IBM includes thousands of compute nodes coupled together 
via multiple different networks. In the BlueGene architecture, 
the torus and logical tree networks are independent networks, 
which means they do not share network resources such as 
links or packet injection FIFOs. When nodes are intercon 
nected with different independent networks, as in the case of 
the BlueGene architecture, the use of one or more networks 
can affect the performance of database queries that include 
resources on one or more nodes and networks. A query opti 
mizer can now take advantage of multiple networks when 
executing a database query. Known query optimizers take 
many things into consideration when optimizing a database 
query, but no known query optimizer has optimized queries 
by rewriting or optimizing the query to execute on multiple 
networks to optimize performance of a network and the 
query. 

0036. The detailed description is given with respect to the 
Blue Gene/L massively parallel computer being developed by 
International Business Machines Corporation (IBM). How 
ever, those skilled in the art will appreciate that the mecha 
nisms and apparatus of the disclosure and claims apply 
equally to any parallel computer system with multiple nodes 
and networks. 

0037 FIG. 1 shows a block diagram that represents a 
massively parallel computer system 100 that incorporates 
many of the features in the Blue Gene/L computer system. 
The Blue Gene/L system is a scalable system in which the 
maximum number of compute nodes is 65,536. Each node 
110 has an application specific integrated circuit (ASIC) 112, 
also called a Blue Gene/L compute chip 112. The compute 
chip incorporates two processors or central processor units 
(CPUs) and is mounted on a node daughter card 114. The 
node also typically has 512 megabytes of local memory (not 
shown). A node board 120 accommodates 32 node daughter 
cards 114 each having a node 110. Thus, each node board has 
32 nodes, with 2 processors for each node, and the associated 
memory for each processor. A rack 130 is a housing that 
contains 32 node boards 120. Each of the node boards 120 
connect into a midplane printed circuit board 132 with a 
midplane connector 134. The midplane 132 is inside the rack 
and not shown in FIG. 1. The full Blue Gene/L computer 
system would be housed in 64 racks 130 or cabinets with 32 
node boards 120 in each. The full system would then have 
65,536 nodes and 131,072 CPUs (64 racksx32 node boardsx 
32 nodesx2 CPUs). 
0038. The Blue Gene/L computer system structure can be 
described as a compute node core with an I/O node surface, 
where communication to 1024 compute nodes 110 is handled 
by each I/O node that has an I/O processor 170 connected to 
the service node 140. The I/O nodes have no local storage. 
The I/O nodes are connected to the compute nodes through 
the logical tree network and also have functional wide area 
network capabilities through a gigabit ethernet network (not 
shown). The gigabit Ethernet network is connected to an I/O 
processor (or Blue Gene/L link chip) 170 located on a node 
board 120 that handles communication from the service node 
140 to a number of nodes. The Blue Gene/L system has one or 
more I/O processors 170 on an I/O board (not shown) con 
nected to the node board 120. The I/O processors can be 
configured to communicate with 8, 32 or 64 nodes. The ser 
Vice node uses the gigabit network to control connectivity by 
communicating to link cards on the compute nodes. The 



US 2009/0043750 A1 

connections to the I/O nodes are similar to the connections to 
the compute node except the I/O nodes are not connected to 
the torus network. 
0039 Again referring to FIG. 1, the computer system 100 
includes a service node 140 that handles the loading of the 
nodes with software and controls the operation of the whole 
system. The service node 140 is typically a mini computer 
system Such as an IBM pSeries server running Linux with a 
control console (not shown). The service node 140 is con 
nected to the racks 130 of compute nodes 110 with a control 
system network 150. The control system network provides 
control, test, and bring-up infrastructure for the Blue Gene/L 
system. The control system network 150 includes various 
network interfaces that provide the necessary communication 
for the massively parallel computer system. The network 
interfaces are described further below. 

0040. The service node 140 manages the control system 
network 150 dedicated to system management. The control 
system network 150 includes a private 100-Mb/s Ethernet 
connected to an Ido chip 180 located on a node board 120 that 
handles communication from the service node 160 to a num 
ber of nodes. This network is sometime referred to as the 
JTAG network since it communicates using the JTAG proto 
col. All control, test, and bring-up of the compute nodes 110 
on the node board 120 is governed through the JTAG port 
communicating with the service node. In addition, the service 
node 140 includes a network monitor 142. The node/network 
manager 142 comprises Software in the service node and may 
include Software in the nodes. The service node 140 further 
includes a query optimizer 144. The query optimizer 144 may 
execute on the service node and/or be loaded into the nodes. 
The node/network manager 142, and the query optimizer144 
are described more fully below. 
0041. The Blue Gene/L supercomputer communicates 
over several communication networks. FIG. 2 shows a block 
diagram that shows the I/O connections of a compute node on 
the Blue Gene/L computer system. The 65,536 computational 
nodes and 1024 I/O processors 170 are arranged into both a 
logical tree network and a logical 3-dimensional torus net 
work. The torus network logically connects the compute 
nodes in a lattice like structure that allows each compute node 
110 to communicate with its closest 6 neighbors. In FIG. 2, 
the torus network is illustrated by the X-, X-Y-Y-, Z+ and 
Z- network connections that connect the node to six respec 
tive adjacent nodes. The tree network is represented in FIG. 2 
by the treeO, tree1 and tree2 connections. Other communica 
tion networks connected to the node include a JTAG network 
and a the global interrupt network. The JTAG network pro 
vides communication for testing and control from the service 
node 140 over the control system network 150 shown in FIG. 
1. The global interrupt network is used to implement software 
barriers for synchronization of similar processes on the com 
pute nodes to move to a different phase of processing upon 
completion of some task. Further, there are clock and power 
signals to each compute node 110. 
0042. Referring to FIG. 3, a system 300 is shown to 
include multiple nodes 305 coupled together via multiple 
networks 310A, 310B, 310C, . . . , 310N. The system 300 
represents a portion of the computer system 100 shown in 
FIG. 1. The multiple networks are also coupled to a network 
monitor 142 that monitors the networks and logs the network 
characteristics in a network file 322. The network monitor 
142 provides input data to the query optimizer (or optimizer) 
144. The query optimizer 144 includes a plan cache statistics 
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file 324 that holds information regarding previously executed 
queries that can be used by the query optimizer. The query 
optimizer also includes a node attribute table 326 that is used 
to determinehow to determine ifa networks of a node are over 
loaded and whether the query can be re-optimized to execute 
over a different network. These information structures, the 
network file 322, the plane cache statistics file 324 and the 
node attribute table 326 are described more fully below. In the 
preferred implementation, the multiple networks are inde 
pendent networks so a problem with one network does not 
affect the function of a different network. However, networks 
that dependent may also be used. 
0043 FIGS. 4, 5 and 6 illustrate information structures 
that store information that can be used by the query optimizer 
to determine how to optimize queries over multiple nodes and 
networks in a parallel computer database system. FIG. 4 
illustrates a network file 322 that is used by the query opti 
mizer. The network file 322 is maintained by the network 
monitor 142 (FIGS. 1, 3). Network file 322 preferably 
includes multiple records as needed to record status informa 
tion about the networks in the computer system. The illus 
trated network file 322 has records 410A, 410B, and 410C. 
The network file records 410A through 410C contain infor 
mation Such as the network identifier (ID), a time stamp, 
current utilization, future utilization, network availability, 
latency and the percentage of retransmits. The current utili 
zation represents how busy the network is in terms of band 
width utilization at the time of the timestamp. Where pos 
sible, the future utilization of the network is predicted and 
stored. Similar to the node availability described above, the 
availability of the network indicates whether the network is 
available or not. Data stored in the network file 322 includes 
historical and real time information about the network status 
and loading. 
0044 FIG. 5 illustrates a node attribute table 326 that is 
used by the query optimizer. The node attribute table 326 is 
preferably setup by a system administrator using a graphical 
user interface (GUI). The node attribute table 326 contains 
multiple records that have status information about the nodes 
and networks in the computer system. In the illustrated 
example, the records 510A and 510B in the attribute table 326 
contain information Such as the node identification (ID), the 
importance of the node resource and the networks that are 
connected to the node. The query optimizer checks the node 
attribute table to determine whether a query can execute on a 
given network as described further below. 
0045 FIG. 6 illustrates a plan cache statistics table 324 
that is used by the query optimizer. The plan cache statistics 
table 324 is preferably setup by the query optimizer and 
updated when queries are executed as described further 
below. The plan cache statistics table 324 contains multiple 
records that have execution performance metrics about que 
ries executed on the computer database system. In the illus 
trated example, the records 610A and 610B in the attribute 
table 324 contain information such as queryID, the execution 
time of the query, the nodes involved list for the query, and the 
number of bytes needed to import/export to/from the node to 
execute the query. Thus, a record is stored for each query and 
each record may have multiple networks involved with that 
query. 

0046 FIG. 7 shows a block diagram of two nodes to illus 
trate an example of query optimization to split query execu 
tion to multiple networks. A first node, Node 1710, is con 
nected to Node2720 over a network 730. Node 1710, Node2 
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720, and network 730 represent nodes and networks in a 
parallel computer system Such as the Blue Gene computer 
system shown in FIG. 1. We assume for this example that a 
Query A (FIG. 6) on Node 1710 needs to access data on Node2 
720. The query is first received by the optimizer in the normal 
manner. The query optimizer checks the plan cache statistics 
for information on the networks involved in the query. The 
query optimizer determines that the query can be split to 
multiple networks to optimize the query's performance. The 
query optimizer may make this determination based on the 
various data in the network file 322 and the cache plan statis 
tics file 324. In this example the determination to split the 
query can be made by determining that if the query used only 
NetworkA it would increase NetworkA's utilization to 80%, 
causing a significant degradation in response times. Splitting 
the query to run across both NetworkA and NetworkB will 
allow NetworkA's utilization to remain low enough to avoid 
increased response times. Again referring to FIG. 7, when the 
query optimizer determines the query can not be split, the 
query optimizer will optimize the query in the normal man 
ner. When the query optimizer determines the query can be 
split to multiple networks each network is checked to see it is 
available. Some of the query process is moved to another 
available network. The other network may be added to the list 
of networks involved (FIG. 6) for this query. 
0047 FIG.8 shows a block diagram of compute nodes and 
networks to illustrate another example of query optimization 
to split query execution to use multiple networks. A first set of 
nodes, Node 1810, Node2 820, and Node3830 are connected 
by a local network 830. Further, the first set of nodes and 
Node4 850 are connected on a global network 860. The nodes 
and networks in this example represent nodes and networks in 
a parallel computer system such as the Blue Gene computer 
system shown in FIG. 1. We assume for this example that a 
query on Nodel 810 needs to access data on nodes Node2 
820, Node3830 and Node4850. The query is first received by 
the optimizer in the normal manner. The query optimizer 
checks the plan cache statistics for information on the net 
works involved in the query. The query optimizer determines 
that the query can be split to multiple networks to optimize the 
query's performance. The determination is made because 
retrieving all of the data from the nodes using the global 
network would overwhelm the global network, causing sig 
nificant response times on that network. Instead the query is 
split between the global and local network such that some or 
all of the data from nodes 2 and 3 come from the local 
network, reducing the impact to the global network. 
0048 FIG. 9 shows a method 900 for optimizing a com 
puter database query with multiple nodes and multiple net 
works. The method 900 first receives a query (step 910). Next, 
check to see if the query can be split to optimize the query 
execution (step 920). If the query can not be split (step 
920-no) then optimize the query (step 930) and execute the 
query (step 940). Then the method is done. If the query can be 
split (step 920-yes) then process each node (step 950) and 
process each network for each node (step 960). After process 
ing each network for a node then return to step 950 and 
process the next node. When all the nodes are completed, then 
go to step 930. If splitting the query will not increase the 
network performance (step 970=no) then process the next 
network (step 960). If splitting the network will increase 
performance (step 970-yes) then use the current network to 
split the query to process the query over multiple networks 
(step 980). The method could then process the remaining 
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networks to find additional networks to use to split the query 
over multiple networks or the method could be done with this 
node. Similarly, all the nodes can be processed to find addi 
tional networks to split the query onto additional networks. 
When the nodes are all processed (step 960)then optimize the 
query (step 940) to use the multiple networks found in steps 
950 through 980 and execute the query (step 950). Then the 
method is done. 

0049 FIG. 10 shows a method 940 as one possible imple 
mentation for step 940 in FIG. 9. Method 940 illustrates a 
method for executing a query and obtaining execution infor 
mation to assist in governing queries in a computer database. 
First, execute the query (step 1010) and collect the informa 
tion and store it in the query file in the following steps. Next, 
for each network used in the query update the plan cache 
statistics (step 1020). Updating the plan cache statistics 
includes logging the execution time (step 1030), then logging 
the other query performance metrics that are desired (step 
1040). When each of the network/nodes have been logged, the 
method is then done. 

0050 FIG. 11 shows a method 1100 for the network moni 
tor 142 in FIGS. 1 and 3 to determine network traffic and 
network characteristics. The method may be executed on the 
compute nodes or on the service node 140 shown in FIG. 1. 
This method is executed for each network to govern database 
query activity in the database. For each network (step 1110), 
determine the current network utilization (step 1120). If pos 
sible, future network utilization is predicted (step 1130). 
Future network utilization could be predicted based on pre 
vious statistics stored in the network file. Predicted future 
network utilization could also be based on history if the 
application has been run before or has an identifiable pattern, 
and could be based on information provided about the appli 
cation. For example, certain types of applications tradition 
ally execute specific types of queries. Thus, financial appli 
cations might execute queries to specific nodes while 
Scientific applications execute queries to all of the nodes. The 
network latency for each node is determined (step 1140). The 
average latency is computed and logged (step 1150). The 
availability of the network may then be determined based on 
the computed average latency (step 1160). For example, if the 
computed average latency exceeds some specified threshold 
level, the network would not be overloaded or not available, 
but if the computed average latency is less than or equal to the 
specified threshold level, the network would be available. 
Note that the determination of whether or not a network is 
“available” by the network monitor in step 1160 in FIG. 11 
relates to whether the network is overloaded in step 970 in 
FIG.9, and may be determined using any suitable heuristic or 
criteria. 

0051 Method 1100 in FIG. 11 may be performed at set 
time intervals so the network characteristics are constantly 
updated regardless of when they are used. Of course, in the 
alternative method 1100 could be performed on-demand 
when the network characteristics are needed. The benefit of 
doing method 1100 on-demand when the network character 
istics are needed is the data will be as fresh as it can be. The 
downside of doing method 1100 on-demand when the net 
work characteristics are needed is the delay that will be intro 
duced by the network monitor 142 determining the network 
characteristics. Having the network monitor periodically 
gather the network characteristics means these characteristics 
are readily available anytime the query optimizer needs them. 
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The period of the interval may be adjusted as needed to 
balance the performance of the system with concerns of the 
data being too stale. 
0052. The detailed description introduces a method and 
apparatus for a query optimizer to optimize queries by split 
ting the query execution to multiple networks in a parallel 
computer system. The query optimizer preferably uses plan 
cache statistics to determine whether to use multiple net 
works to optimize the query. The query optimizer allows a 
database query to better utilize system resources of a multiple 
network parallel computer system. 
0053) One skilled in the art will appreciate that many 
variations are possible within the scope of the claims. Thus, 
while the disclosure is particularly shown and described 
above, it will be understood by those skilled in the art that 
these and other changes in form and details may be made 
therein without departing from the spirit and scope of the 
claims. 
What is claimed is: 
1) A computer apparatus comprising: 
a plurality of nodes each having a memory and at least one 

processor, 
a database residing in the memory; 
a plurality of networks connecting the plurality of nodes; 
a query residing in the memory; and 
a query optimizer residing in the memory and executed by 

the at least one processor, wherein the query optimizer 
creates an optimized query that splits the query to use 
multiple networks in executing the query. 

2) The computer apparatus of claim 1 wherein the opti 
mized query utilizes additional networks to increase commu 
nication speed to allow the query to execute faster. 

3) The computer apparatus of claim 1 wherein the at least 
one of the plurality of networks would be overloaded by 
executing the query without using multiple networks. 

4) The computer apparatus of claim 1 further comprising 
plan cache statistics that are used by the query optimizer to 
determine whether to use multiple networks to optimize the 
query. 

5) The computer apparatus of claim 4 wherein the plan 
cache statistics are selected from the following: query iden 
tification (ID), execution time, nodes involved, and estimated 
number of bytes for the query. 

6) The computer apparatus of claim 1 further comprising a 
service node connected to the plurality of nodes that controls 
the plurality of nodes, and a network monitor that periodically 
monitors the plurality of networks to determine networkload 
1ng. 

7) The computer apparatus of claim 1 further comprising a 
private network with second plurality of nodes and global 
network connecting the first and second plurality of nodes; 
and wherein the query optimizer optimizes the query to join a 
result from the second plurality of nodes on the private net 
work and then join the results with first plurality of nodes on 
the global network. 

8) The computer apparatus of claim 1 further comprising a 
network file that is used by the query optimizer and wherein 
the network file contains network file information selected 
from the following: network ID, a timestamp, current utiliza 
tion, future utilization, availability, latency and retransmits. 
9)A computer implemented method for optimizing a query 

on a parallel computer system comprising the steps of 
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receiving a query to a database; 
checking a plan cache statistics table for information on 

networks involved in the query; 
where the query can be divided, checking other networks 

for availability and splitting the query to move a portion 
of the query to an available network; 

optimizing the query to split the query to multiple net 
works; and 

executing the optimized query. 
10) The computer implemented method of claim 9 further 

comprising the step of logging plan cache statistics that are 
used by the query optimizer to determine whether to use 
multiple networks to optimize the query. 

11) The computer implemented method of claim 10 
wherein the plan cache statistics are selected from the follow 
ing: query identification (ID), execution time, nodes 
involved, and estimated number of bytes for the query 

12) The computer implemented method of claim 9 further 
comprising the step of optimizing the query by joining a first 
result from a second plurality of nodes on a private network 
and then join the first result with a second result from the first 
plurality of nodes on the global network. 

13) An article of manufacture for executing on a parallel 
computer system with a plurality of compute nodes compris 
1ng: 

a query optimizer that creates an optimized query to reduce 
network traffic over at least one of a plurality of net 
works connecting the plurality of compute nodes on the 
parallel computer system by splitting the query to use 
multiple networks; and 

computer-readable medium in which computer instruc 
tions are stored, which instructions, when read by a 
computer, cause the computer to perform the steps of the 
query optimizer. 

14) The article of manufacture of claim 13 wherein the 
optimized query utilizes additional networks to increase com 
munication speed to allow the query to execute faster. 

15) The article of manufacture of claim 13 wherein the at 
least one of the plurality of networks would be overloaded by 
executing the query without using multiple networks. 

16) The computer apparatus of claim 13 further comprising 
plan cache statistics that are used by the query optimizer to 
determine whether to use multiple networks to optimize the 
query. 

17) The article of manufacture of claim 16 wherein the plan 
cache statistics are selected from the following: query iden 
tification (ID), execution time, nodes involved, and estimated 
number of bytes for the query. 

18) The article of manufacture of claim 13 further com 
prising a private network with second plurality of nodes and 
global network connecting the first and second plurality of 
nodes; and wherein the query optimizer optimizes the query 
to join a result from the first second plurality of nodes on the 
private network and then join the results with first plurality of 
nodes on the global network. 

19) The article of manufacture of claim 13 further com 
prising a network file that is used by the query optimizer and 
wherein the network file contains network file information 
selected from the following: network ID, a timestamp, current 
utilization, future utilization, availability, latency and 
retransmits 


