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Preface

This IBM® Redbooks® publication documents the migration of an IBM
InfoSphere™ Information Server Version 8.0.1 parallel framework
implementation on a Red Hat Enterprise Linux® (RHEL) AS 4 platform to a high
availability (HA) grid environment. The grid environment involves five machines
that are comprised of one front end node, three compute nodes, and one
dedicated standby node that takes over the front-end role when the original front
end node fails. Also described are the steps involved in migrating the existing
infrastructure to the high availability grid infrastructure and enabling existing IBM
InfoSphere DataStage® and IBM InfoSphere Information Analyzer jobs to exploit
or tolerate the grid environment.

Note: Other terms used instead of front end include /ead or conductor. These
terms are defined in 1.3.3, “Grid definitions” on page 9.

This book is aimed at IT architects, Information Management specialists, and
Information Integration specialists responsible for delivering cost effective IBM
InfoSphere DataStage performance on a RHEL 4.0 platform. This book is
organized as follows:

» Chapter 1, “IBM InfoSphere Information Server in a grid environment” on
page 1 provides an overview of grid computing in an InfoSphere Information
Server context, and describes its architecture and execution flow. It describes
setting up such an environment, discusses the considerations in managing
such an environment, and offers best practices suggestions.

» Chapter 2, “Migration scenario” on page 47 describes an approach to
migrating an existing single server InfoSphere Information Server
environment on a RHEL Advanced Server 4 platform to a grid environment.
The grid environment involves one front end node, three compute nodes, and
a dedicated node designated as the “standby” front end node for high
availability.

» Appendix A, “Grid deployment toolkits” on page 243 provides an overview of
two toolkits:

— Build-your-own grid (BYOG) toolkit

This toolkit sets up and configures a Red Hat or SUSE® Linux Grid
environment infrastructure.

— Grid enablement Toolkit
This toolkit configures a Red Hat or SUSE Linux Grid environment.
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» Appendix B, “Commands and scripts used in the migration scenario” on
page 251 documents some of the code and scripts used in the migration
scenario.

» Appendix C, “Parallel Framework” on page 303 provides an overview of the
Parallel Framework.
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IBM InfoSphere Information
Server in a grid environment

In this chapter we provide an overview of grid computing in an InfoSphere
Information Server context, and describe its architecture and execution flow. We
also describe setting up such an environment, discusses the considerations in
managing such an environment, and offers successful practices suggestions.
The following topics are covered:

» Grid computing overview

» Grid computing in an InfoSphere Information Server context

» InfoSphere Information Server grid computing execution flow

» Managing the InfoSphere Information Server grid environment

» Successful practices for the InfoSphere Information Server grid environment

» Setting up the InfoSphere Information Server grid computing environment

© Copyright IBM Corp. 2008. All rights reserved. 1



1.1 Introduction

Although grid computing is not new, applying grid technology to business IT
infrastructures represents an exciting evolution of the virtualization, integration,
and support of industry standards that IBM has long been applying to solve
customers' business problems.

In this IBM Redbooks publication, we describe how the inherent Parallel
Framework of InfoSphere Information Server can be extended to leverage grid
computing processing. This is achieved through the development of a toolkit that
integrates with a resource manager (such as IBM Tivoli® Load Leveler) to enable
the dynamic assignment of available nodes to the Parallel Framework engine.

1.2 Grid computing overview

A simple way to understand grid computing is a scenario where all of the
disparate computers and systems in an organization, or among organizations,
become one large, integrated computing system. That single system can then be
turned loose on problems and processes too large and intensive for any single
computer to easily handle alone in an efficient manner.

Under non-grid circumstances the following situations apply:

» Mainframes lie idle 40% of the time

» UNIX servers are actually “serving” something less than 10% of the time

» Most PCs do nothing for 95% of a typical day

At its simplest, a grid can gather untapped power and functionality and offer the
following benefits:

» Make it available to users across the grid: where it is needed, when it is
needed

» Offer a major gain in sheer power and speed

» Enable seamless file and data sharing from heterogeneous sources,
connecting multiple users
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The benefits of grid computing go far beyond power and speed. Grid computing
also represents an important evolution in sharing and collaboration among a
variety of advanced proprietary, open, and homegrown tools and systems.
Therefore, a grid also can provide these benefits:

» Embrace multiple organizations

» Create a virtual organization (VO) of various departments within and among
larger organizations

» Bring people and computing power together to solve highly complex problems
with greater ease and agility than ever before

To each user on the grid, all of this complexity is hidden. Just as an Internet user
views a unified instance of content through the Web, a grid user essentially sees
a single, large virtual computer. Unleashing and centralizing the latent power of
multiple processing, network bandwidth, and storage capacity, grid grants both
users and applications seamless access to vast IT capabilities, with a sense of a
single view. To bring together such power and ease of use, grid computing uses a
set of technologies that represent the latest developments in integration,
openness, and virtualization. In fact, grid computing can be seen as the latest
and most complete evolution of more familiar developments with which IBM
customers are already comfortable:

» Like the Web, grid computing keeps complexity hidden. Multiple users enjoy a
single, unified experience.

Unlike the Web, which mainly enables communication, grid computing
enables full collaboration toward common business goals.

» Like peer-to-peer, grid computing allows users to share files.

Unlike peer-to-peer, grid computing allows many-to-many sharing. This
includes other resources as well as files.

» Like clusters and distributed computing, grids bring computing resources
together.

Unlike clusters and distributed computing, which require physical proximity
and operating homogeneity, grids can be geographically distributed and
heterogeneous.

» Like virtualization technologies, grid computing enables the virtualization of IT
resources.

Unlike virtualization technologies, which virtualize a single system, grid
computing enables the virtualization of vast and disparate IT resources.
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It was in the mid-1990s that IT professionals working on advanced science and
technology projects began using the term “grid” to refer to their large-scale,
highly powerful distributed computing deployments. In general, grid computing
may be loosely categorized into two basic usage types:

» Scientific grid computing

Scientific grid computing can be defined as scavenging idle server and
desktop capacity through the Internet or within the firewall of the enterprise to
cost effectively process large-scale computational problems.

In the popular mind, perhaps the best-known grid is an effort by the Search for
Extraterrestrial Intelligence (SETI) Institute, where more than 2 million
volunteers from all over the world have donated idle processing time on their
computers to searching through the signals collected every day by the world's
largest radio telescope. Meanwhile, the Human Genome Project has used
grid technology to perform some of the most daunting sequencing tasks in
cracking the human genetic code.

Commercial scientific grid computing is typically used to sift through large
volumes of data, or to calculate large equations. For example, bioscience
companies use grids to process genetic algorithms, and oil companies use
grids to interpret seismic data from oil explorations.

» Enterprise grid computing

Enterprise grid computing can be defined as using dedicated farms of
low-cost, uniformly configured servers to replace large UNIX clusters or
mainframes. Most commonly, this is used to handle commercial data
processing workloads and manage service level agreements (SLA)at the
optimal price/performance level. An example of this is an Enterprise Data
Warehouse with large volumes of data to de-duplicate and load.

Enterprise grid computing is typically used to provide high availability and
scalability to high volumes of transactions, or to process large volumes of
data into analytical information. This type of processing was traditionally run
on mainframes, and large-scale UNIX platforms. Typical examples include
things like manufacturing product quality analysis and telecommunication
customer churn analysis. Likewise, most large Data Service providers have
also moved to GRID computing to drive the backbones of their data
processing and delivery supply chains.
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Regardless of whether grids are used to support compute-intensive applications
in research or academia or data-intensive applications in enterprise data centers,
they share the following important characteristics:

» Commodity hardware and operating systems

Grids leverage lower-cost hardware and operating systems to complete their
processing, rather than traditional higher-cost SMP platforms. They may
achieve a price/performance advantage by doing this.

» Anonymous parallel execution

Applications are unaware of the computers in the grid that are executing a
given task and the number of computers assigned to execute the task.

» Utility usage model

Grids can be expanded simply by adding nodes and servers to a centralized
grid server farm instead of purchasing dedicated departmental SMP
application servers. This can lower the total cost of ownership (TCO) and
enables adherence to SLA obligations. Ultimately, the cost of using the
capacity on the grid may be recouped by charging a department or customer
for the cycles required to run their application portfolio over a set period.

The centralized shared services grid approach to application deployment is in
marked contrast to the traditional practice of running an important application on
a dedicated SMP computer purchased to run a single application for an individual
department. For example, consider how business applications such as ERP
systems are managed today. When a single server fails, pagers beep and people
scramble to resolve the problem quickly.

By contrast, for the grid innovators, their departments have stopped purchasing
dedicated systems for individual applications and instead have multiple
applications running on their central corporate grid infrastructure. When a failure
occurs in a grid node, other nodes automatically pick up the load without
administrative intervention, resulting in no downtime (or limited application
recovery downtime) for the application user. Not only does the grid routinely
provide greater availability and service levels, but it does so at a lower TCO. This
is due in part to the price/performance advantages of hardware that can replace
failed components inexpensively, and add capacity.

For more information about IBM Grid Computing, refer to the following Web
page:
http://www-03.1ibm.com/grid/
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1.3 Grid computing in an InfoSphere Information Server
context

The Parallel Framework engine of InfoSphere Information Server enables IBM
InfoSphere DataStage, QualityStage, and Information Analyzer jobs to run in
parallel on a single SMP server, or on multiple servers in a clustered
environment. In both cases, the degree of parallelism used by a job is
determined by the nodes (and correspondingly the servers/machines) specified
in the configuration file associated with it. To change the degree of parallelism, or
the servers on which a job runs, you must modify the configuration file with the
new number of nodes and its associated servers. This makes the association of
nodes used by a job static.

With a grid implementation, the static configuration files normally defined for a
cluster are replaced with dynamic configuration files created at runtime. This is
accomplished with the Grid Enablement Toolkit.

Section 1.4.4, “Grid computing versus cluster computing” on page 27 provides a
detailed explanation of the differences between a cluster and grid implementation
using the same job submission.

Note: Although grid computing has been defined elaborately in 1.2, “Grid
computing overview” on page 2, its definition in an InfoSphere Information
Server context refers to the use of many low-cost commodity servers with high
speed CPU's to service compute-intensive operations where any node can
service the request. The restriction is that each server in the grid must be
running the same operating system and on the same backbone.

The following sections briefly describe the following topics:
» Main components

» Benefits of grid computing

» Grid definitions

» Typical grid environments

» High availability grid environments
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1.3.1 Main components

Figure 1-1 on page 8 shows the main components of an InfoSphere Information
Server grid implementation.

Note: For a brief explanation of terms used in Figure 1, refer to 1.3.3, “Grid
definitions” on page 9.

The key components are the Grid Enablement Toolkit and the Grid Resource
Manager whose main functions are as follows:

» Grid Enablement Toolkit is a a set of scripts and templates used to create a
dynamic configuration file (JAPT_CONFIG_FILE) based on using a resource
manager that identifies idle servers. Its main functions are as follows:

— Coordinate the activities between the Parallel Framework and the resource
manager.

— Create the parallel configuration file from a template.
— Log the activity.
This toolkit is described briefly in “Grid Enablement Toolkit” on page 247.

» Grid Resource Manager identifies idle servers in a pool of available servers.
The following resource managers are supported:

— IBM LoadLeveler®

- SGE

— Platform LSF

— PBSpro/Torque/OpenPBS
— Condor

— DataSynapse GridServer

Note: The pool of available servers can be expanded or contracted as
requirements change, and the new pool will be automatically consumed by
the jobs.
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Figure 1-1 Grid computing in InfoSphere Information Server

Briefly, the grid implementation works as described in the following process. For
more detail, see 1.4, “InfoSphere Information Server grid computing execution
flow” on page 16.

1. When a job is submitted, it is intercepted by a component of the Grid
Enablement Toolkit. The component generates and submits a script to the
resource manager that gets placed in a Grid Resource Manager queue.

Note: The toolkit provides an interface into the resource manager, allowing
the current run methods for the InfoSphere Information Server applications
to be used with minimal impact.

The script remains in the queue until the resources (appropriate number of
nodes and specific nodes if constraints are placed for them in one or more
stages in the job) required by the job become available.

2. After the node or nodes requested become available as monitored by the
resource manager, the submitted script generates a parallel configuration file
based on those specific nodes and starts the job.

While the job is running, the resource manager prevents additional jobs from
using the same resources until the running job completes.

3. The submitted script waits until the parallel job finishes before performing a
final cleanup and release of assigned resources.
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1.3.2 Benefits of grid computing

Grid computing in an InfoSphere Information Server context is an attractive
solution to IT departments because it provides the following benefits:

» Low cost, high availability, and quick turnaround

— Low cost hardware (two physical CPUs + Dual Core, 4 GB memory

requirement)

— Minimum OS license fees

— Unavailable servers do not impact the entire IT department because
available servers are dynamically assigned and unavailable servers are
automatically excluded from consideration

» Resource Management software determines which servers to use

» Concurrent job processing

» Consistent run times provide better SLA with users

1.3.3 Grid definitions

Grid computing in an InfoSphere Information Server context introduces certain
terms that are used to clarify configuration and usage within a grid.

Node
Partition

Server within the grid
Framework degree of Parallelism per node. Default is 1.

Frontend, head or conductor node or server

Compute Node

System Management

Resource manager

Resource Monitor

Main server in the grid that provides software (such as
DataStage) or services to the compute nodes in the grid.
May also be referred to as the DataStage conductor node.

Server that typically does not have permanent data
storage devices, but provides pure compute power (CPU)
to a submitted job.

Tools used to manage servers within the grid environment
such as NIS (user/passwd) and PXE booting (network
boot).

Provides the necessary scheduling and monitoring tools
to distribute jobs to nodes that are available within the
grid.

Software used to monitor hardware use of the grid.
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1.3.4 Typical grid environments

Grid environments with InfoSphere Information Server vary depending upon your
particular current configuration or IT environment, such as the use of
network-attached storage (NAS) or storage area networks (SAN).

Whatever configuration you implement, a server must be designated as the
primary server or front-end server, and multiple servers must be designated as
compute nodes.

» All DataStage, QualityStage, and Information Analyzer jobs are initiated from
the front-end server.

» Compute nodes are where the jobs are processed.

The front-end server must be able to accommodate messages from all
concurrently submitted jobs. Data is moved between the various nodes based on
job partitioning requirements by the Parallel Framework components using
TCP/IP (ports > 11,000). The ports in the 10,000 range are used for
conductor-to-section-leader communication. The topology of the network with
one gigabit switches must be managed to isolate jobs to a given gigabit switch
whenever possible.

In the following subsections, we describe:

» NAS configuration grid environment
» SAN configuration grid environments
» NAS versus SAN configurations

» Private networks

NAS configuration grid environment

NAS systems can be an inexpensive and easy solution for grid computing.
Configuration of NAS devices for the Parallel Framework is simple and presented
to the compute nodes as an NFS file system. When using NAS devices in an
InfoSphere Information Server environment, read/write I/O occurs on compute
nodes using NFS mounts of the NAS device.

Using a NAS device allows for the configuration of multiple head nodes. You
might consider this option for the following reasons:

» You want to provide isolation between projects for security purposes. For
example, project A can be isolated from project B.

» You want to provide a shared services environment where all compute nodes
are shared between development, test, and quality assurance and production
head nodes.
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» Instead of having one large front end node, you can distribute the projects
across many multiple smaller nodes.

» You can have different InfoSphere Information Server version and release
levels on the different head nodes, which enables development, regression
testing and other scenarios to use the same compute nodes.

Figure 1-2 shows a grid environment involving NAS devices with the nodes
responsible for all activities related to InfoSphere Information Server applications.
Reads and writes are performed using NAS that is exposed as either NFS,
Parallel Virtual File System (PVFS) or Global File System (GFS) file systems.

Other Networks

‘l‘ 4 CPU
1 GB Switch 1 GB Switch DS Server

Login Frontend
/ \ XN
2 Gbps 2 Gbps L xn
2 CPU each
Compute /Job

N

Gbit Ethernet Copper Network
Fiber Channel SAN Network
Cisco Proprietary SW Interconnect (Speed?)

Figure 1-2 NAS grid environment example
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SAN configuration grid environments

There are two possible SAN-type configurations that are supported for the
Parallel Framework engine of InfoSphere Information Server:

» The most common configuration (shown in Figure 1-3) is one in which the
front end node provides for all file I/O for the grid. This is accomplished by
having the front end node provide all NFS mounts to the compute nodes. This
involves having a single front end node for the grid and having enough
network bandwidth (through a private network if possible as shown in
Figure 1-3) from the front end node to the compute nodes for all the I/O
activity through the use of multiple Network Interface Cards (NICs).

Prafatd

Login to the frontend node

|

Public Network

Frontend
SAN = FC ==
Node
E Private Network
Compute Compute Compute
Node Node Node

Figure 1-3 SAN grid environment with a single front end node

» An alternative configuration (shown in Figure 1-4 on page 13) that allows
more flexibility by using a separate NAS Server (that has the SAN storage
attached) from which NFS mounts occur to the compute nodes. This is
basically a simulated NAS device, but built using existing hardware instead of
buying new disk storage. This type of configuration allows for expansion by
adding additional nodes attached to the SAN and making the file system
readable to the compute nodes through NFS. The “resource disk” entry within
the APT_CONFIG_FILE can be used to distribute disk storage by NIC
card/mount points.
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Attention: A SAN configuration can support multiple front end nodes if a
Global File System (GFS) is used. GFS is a shared disk file system for Linux
clusters. It allows all nodes to have direct concurrent access to the same
shared block storage. Without GFS, a SAN configuration can only have one
front end node.

Atk

Login to the frontend node

Public Network

NAS  _rc= — Fc = Frontend
Server SAN Node

Private Network

Compute Compute Compute
Node Node Node

Figure 1-4 SAN grid environment with separate NAS server for NFS mounts

NAS versus SAN configurations
NAS configuration is the recommended solution over SAN for grid
implementations for the following reasons:

» NAS configuration is simple and allows for multiple front end nodes sharing
the same compute resources, while a SAN configuration requires something
like GFS to support multiple front end nodes.

» A SAN configuration requires multiple NIC cards in the front end to NFS share
the file systems to the compute nodes given the limitation of 1 GB limit of
each NIC card.
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» Based on I/O requirements, you might require two or more NIC cards for the
NFS mounts.

» In a SAN configuration with more than one front end node, the compute
nodes cannot identify the specific front end node /home directory to use
without GFS. With GFS, however, the compute nodes are still only able to
share the one /home directory between both front end nodes.

» With a NAS configuration, there is only one /home directory for each user.
Different users can access different /home directories. Software mount points
are defined based on a specific front end node, thereby avoiding any
confusion about the specific /home directory to be used. As mentioned
earlier, you can support different uses such as development and regression
testing from the same compute nodes.

Private networks

Large amounts of data and messages are moved between the front end node
and the compute nodes, which can place significant bandwidth demands on the
gigabit switches. A separate private network is recommended for this data
movement through the use of multiple NIC cards for public and private network
connections. This is particularly applicable to SAN-configured grid environments
described in “SAN configuration grid environments” on page 12.

When compute nodes have multiple NIC cards for public and private network
connections, there is a chance that the actual host name of the nodes is not in
the private network, but in the public network. Based on the resource manager
used, this causes the routing of the activity to occur on the public network rather
than the desired private network. To avoid this possibility, you must translate the
node name into a private network name using a node translation process which
is run whenever the dynamic APT_CONFIG_FILE is created.

The node translations can be performed in the following manners:

» Front end node can be translated using the
APT_PM_CONDUCTOR_HOSTNAME environment variable within the dsenv
file as shown in Example 2-29 on page 75.

» A Node_table file located the $GRIDHOME directory contains a list of
compute node names that must be translated to use a private network when
routing data. All nodes other than the front end node must be translated using
this method. See Example 2-110 on page 136 and Example 2-111 on
page 136.
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1.3.5 High availability grid environments

A high availability (HA) grid environment is similar to one with a non-grid
environment with the following considerations:

» A dedicated standby node (as shown in Figure 1-5) or a shared standby node

may be used.

In the case of a shared standby node, the workload executing on the shared

node may be a non-grid workload, or one of the compute nodes currently

executing the grid workload.

In a majority of cases, one of the compute nodes in the grid environment

serves as the standby shared node.

» The standby node requires the following factors to be enforced:

— HA software runs on the standby compute node and the front end node.

— CPU, memory, and disk requirements on the standby node must match

that of the front end node.

AR

Login to the frontend node

Public Network

Frontend FC AN = Fc == Standby
Node S Node

Private Network

Compute Compute Compute
Node Node Node

Figure 1-5 Dedicated standby node configuration involving a SAN-configured grid

environment

Chapter 1. IBM InfoSphere Information Server in a grid environment

15




Implementing HA is easier in a NAS-configured grid environment than in a
SAN-configured grid environment.

Implementing HA in a SAN-configured grid environment requires the following
factors:
» SAN cards in front end node and the standby node

» NFS to compute nodes using the virtual IP and not the physical host name of
the front end node

1.4 InfoSphere Information Server grid computing
execution flow

The main components of grid environment and the role of the Grid Enablement
Toolkit and the Grid Resource Manager were described briefly in 1.3.1, “Main
components” on page 7.

In this section, we elaborate on some of these roles as well as describe the
procedure for grid-enabling a job and job sequence, and highlight the difference
between cluster computing and grid computing:

» Installing Grid Enablement Toolkit
» How to grid-enable enterprise applications
» Execution flow

» Grid computing versus cluster computing

1.4.1 Installing Grid Enablement Toolkit

The Grid Enablement Toolkit installer performs the following tasks:
1. Gathers the following information from the user about their grid environment
— (Information) Server type

Specifies whether this is an Information Server Install or a (DataStage) 7.x
install.

— Path to resource manager commands
Specifies the resource manager to be used and its location.
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— (Work) Directory (full path)

Specifies the grid JOBDIR work directory that must be shared on all nodes
and includes the following files:

Signal files

Configuration files

Management scripts

Create directory permissions 777

Note: You may tighten these permissions to 770 and define owner
and group as dsadm and dstage.

— Maximum number of nodes per job (global)

— List of valid and default queues

— Whether system defaults should be used for all projects
— Java™ path

. Modifies the dsenv file, a centralized file on the DataStage server for storing
environment variables. This enables InfoSphere Information Server to contact
the resource manager, and to invoke the Java code that creates the
configuration file and submits the jobs. To achieve this, it performs the
following tasks:

— Adds $GRIDHOME
— Includes $GRIDHOME and Java path in $PATH
— Identifies the location of the resource manager executables/environment

. Creates grid environment variables in each project such as
APT_GRID_COMPUTENODES, APT_GRID_ENABLE, and
APT_GRID_PARTITIONS.

. Creates grid configuration values in the grid_global_values global
configuration file and the grid_config.apt default configuration file as the
template for all jobs.

. Enables the intercept for interacting with the resource manager by performing
the following tasks:

— Renaming osh to osh.exe
— Renaming osh.sh (provided with the Grid Enablement Toolkit) to osh

* The renamed osh script calls either osh.exe (the original osh
executable) or the osh_conductor.sh script.

¢ The osh_conductor.sh script (provided with the Grid Enablement
Toolkit) is called once per job startup to validate or begin the process of
creating a configuration file.
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The test.sh script is provided to verify the successful installation of the Grid
Enablement Toolkit. Perform the following steps to verify your installation:

1. Source the .dsenv file.
2. Run test.sh as non-root user.
3. Confirm that there are no errors in the output of the script.

1.4.2 How to grid-enable enterprise applications

All DataStage, QualityStage, and Information Analyzer jobs must be modified to
some degree to enable them to exploit the grid environment. The procedure for
DataStage and QualityStage are identical, while IBM InfoSphere Information
Analyzer jobs have a different procedure. These are described here as follows.

DataStage and QualityStage enablement

DataStage and QualityStage single jobs and job sequences can be grid-enabled
as described in the following subsections. If a Sequential File stage is present in
the job, then the stage properties must be modified.

Single job enablement

To create a dynamic configuration file for a single job, set the following
parameters as shown in Figure 1-6:

» $APT_GRID_ENABLE = YES
» $APT_GRID_COMPUTENODES=3

This value must be between 1 and MaxNodesPerJob where
MaxNodesPerJob is specified in the grid_global_values or DSParams file for
each project.

» $APT_GRID_PARTITIONS=1

Specifies the number of partitions per compute node. Can have a value of 1
through n.

& \Jobs\GridEnabled\WithStageChange\rowGenSeqFile_host2_g - Job Properties @
General Job control ] Dependencies ] Generated OSH ] Execution ] Defaults ]
P, name | Prompt Type Default Value Help Text
1 |rows MNumber of Rows to Generate Integer 10
2 |useconds Mumber of microseconds to sleep Integer 1000000
3 |SAPT_GRID_ENABLE ENABLE - Use DYNAMIC_CONFIG_SCRIPT (NO/YES/OLD)  String YES
4 |SAPT_GRID_SEQFILE_HOST SEQFILE_HOST - First Host name identified by either Grid engin  String
5 |SAPT_GRID_SEQFILE_HOST2 SEQFILE_HOST2 - Second Host name identified by either Grid 1+ String
6 |SAPT_GRID_COMPUTENODES COMPUTENODES - Number of Compute Nodes String 3
7 |SAPT_GRID_PARTITIONS PARTITIONS - Number of partitions per Node {compute) String 1
8 [SAPT_CONFIG_FILE Configuration file Pathname fopt/IBM/Infom The Parallel job corfiguration file.

Figure 1-6 Parameters in the Job Properties window
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The $APT_GRID_SEQFILE_HOST and $APT_GRID_SEQFILE_HOST2
environment variables are only required when Sequential File stages are defined
in the job. This is described in “Sequential File processing” on page 22.

Job sequence enablement

A job sequence allows you to specify a sequence of parallel jobs or server jobs to
run. The sequence can also contain control information. For example, you can
specify different courses of action to take depending on whether a job in the
sequence succeeds or fails. After you have defined a job sequence, it can be
scheduled and run using the DataStage and QualityStage Director. It appears in
the InfoSphere Information Server repository and in the DataStage and
QualityStage Director client as a job.

To create a dynamic configuration file for a job sequence, the sequencer.sh script
must be invoked, which in turn calls the Dynamic_grid.sh script.

The current sequencer.sh script performs the following tasks:

» Accepts the following command line attributes as input:

— -f <name of new apt_config_file>
— -c <number of compute nodes>
— -p <number of partitions per node>

» Produces a single line space-delimited output that has three sets of values
that identify APT_GRID_SEQFILE_HOST, APT_GRID_SEQFILE_HOST2
and APT_CONFIG_FILE.

These three values can be accessed in downstream job activity stages using
the expression: Field(<stagename>.$CommandOQutput," ", <fieldnum>)

This is shown in Figure 1-7 and Figure 1-8 on page 20.

Requests resources from
the resource manager

__p 1= g = e
a;j DSLrkd T J ' DSl ™ ; ] DSLnkE | ;

Sequender_SH JobA / JV JobC

Jobs reuse the same configuration
file and resource

Figure 1-7 Job sequence with sequencer.sh script in the Execute Command Activity stage
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Job name: "
(Create_SalesFF

Imvocation Id:
[JobA

Execution action:
iHun ;' [ Do not checkpaint rum.

Farameters
| Name: Value Expression

.SAF'T DLlI"-"lF' SCORE
'SurrKaﬂ,rStart [

.SﬂF‘T GRID CGMF'LITE_I':.IDDES [

|SAPT_GRID_PARTITIONS

[SAPT GRID SEQFILE HOST Field{Sequencer SH SCommandOutput, " 1)
SAPT_GRID_SEQFILE HOSTZ | Field{Sequencer_SH £CommandOutput,” ', 2)
|EAPT_GRID_ENABLE | A VU
lSDLIHCEDIH |

[FILE SUFFIX_ —  —
— Field{Sequencer_SH. $CommandOutput,”

E

Figure 1-8 Passing the three values from the sequencer.sh script output

To create a dynamic configuration file for a job sequence, perform the following
steps:

1. Call the sequencer.sh script that is provided with the Grid Enablement Toolkit
with the Execute Command Activity stage with the following command line
attributes. The sequencer.sh script invokes the Dynamic.sh script.

— -f <name of new apt_config_file>
— -c <number of compute nodes>
— -p <number of partitions per node>

Figure 1-9 on page 21 shows a job sequence with the Execute Command
Activity stage added.
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7, WebSphere DataStage Designer - KAZAN.ITS0SJ.SANJOSE.IBM.COM\IS_Grid - [Sequence - runMultipleJobs_host2_g *]
L CLETEEE DataStage and QualityStage  Designer

& File Edit View Repository Diagram Import Export Tools Window Help

-7 dEEFEEE A 290 BPHIR ET /DO 2D

@/ undob 1 L ]-L»/ TunJobZ -;IL»/
S o o

sequencer_sh run_rowGenSleeper_g run_rowGenSeqFile_host2_g

P2
H| 4| » | M runMultipleJobs_host2_g

Figure 1-9 Job sequence with a Execute Command Activity stage for the
sequencer.sh script

Figure 1-10 shows the configuration of this stage with the sequencer.sh script
and command line attributes in the Parameters field under the
ExecCommand tab in the Execute Command Activity window.

2 sequencer_sh - Execute Co_mmand Activity @E

General BxecCommand lTriggerg]

Command:

|sequenc:er.sh

Parameters:
|-c HComputeModes# p HParitionsH

Figure 1-10 Execute Command Activity stage for the sequencer.sh script with parameters

2. For each job in the job sequence, set the following parameters:
— APT_GRID_ENABLE must be set to NO (default).

This setting prevents resources from being allocated to the job twice: once
for the sequence, and the second time for the job.

— APT_CONFIG_FILE must be present.

— APT_GRID_SEQFILE_HOST and APT_GRID_SEQFILE_HOST2 must
be passed if that job has one or more Sequential File stages in it.

Figure 1-11 on page 22 shows the three output values of the sequencer.sh
script from the Execute Command Activity stage being passed to one of the
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jobs in the job sequence. It shows the $APT_GRID_ENABLE parameter set

to NO.
1% run_rowGenSeqFile_host2_g - Job Activity =[]

General Job

Job name:

rowGenSeqFile_hostZ2_g J

Execution action:

Run j

Parameters

Mame Value Expression Insert Parameter
rows rows

useconds useconds Clear J
SAPT GRID ENABLE “NO" =

SAPT GRID SEQFILE HOST Field(sequencer sh SCommandOutput.” " 1 Clear All

SAPT GRID_SEQFILE_HOST2 | Fieldsequencer_sh.$CommandOutput.” " 2)|

SAPT_GRID_COMPUTENCDES | ComputeNodes Set to Default
SAPT_GRID_PARTITIONS Partitions

SAPT_CONFIG_FILE Field(sequencer_sh.$CommandOutput,” ", 3) Allto Default
Type: Integer
Prompt: Mumber of Rows to Generate

Figure 1-11 Values passed from the sequencer.sh script output to a job in the job sequence

Tip: Requesting resources from the resource manager may sometimes
constitute a significant portion of a job’s execution time (as much as 30
seconds) especially for short running jobs. For a long series of jobs, the cost of
requesting resources can add up to hours if individual jobs are grid-enabled.

If you have several small jobs that run back to back, it is more efficient to call
the resource manager once, then run all the jobs in the sequencer with the
dynamic configuration file created using the expression:
Field(<stagename>.$CommandOutput," *,<fieldnum>) as shown in Figure 1-8
on page 20. Reducing the number of requests to the resource manager
reduces idle time, as well as enables you to control resource usage across a

series of jobs. The jobs in the sequencer can also run concurrently using the
same nodes and resources.

Sequential File processing

The $SAPT_GRID_SEQFILE_HOST and $APT_GRID_SEQFILE_HOST2
environment variables shown in Figure 1-6 on page 18 are only required when
Sequential File stages are defined in the job.

If these two parameters are defined on the Parameters tab, then they are set at
run time, assuming $APT_GRID_ENABLE is set to YES at run time.
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Note: If running from a job sequencer or other method, these values must be
set based on valid values within the $APT_CONFIG_FILE being used.

Because sequential file I/O cannot be processed on the frontend (conductor)
node, all path names must be prefixed by a host name that identifies the host
responsible for reading and writing the actual file. Because you do not know the
actual host name that is assigned, you must define a variable
(3APT_GRID_SEQFILE_HOST and $APT_GRID_SEQFILE_HOST2) that will
be set by using the Grid Enablement Toolkit:

» SAPT_GRID_SEQFILE_HOST acts as a place holder for a node
(Figure 1-12) allocated by the resource manager at runtime and provides the
host name for the Sequential File stage. This is usually the first compute node
assigned by the resource manager.

» SAPT_GRID_SEQFILE_HOST2 is usually the second compute node
assigned by the resource manager.

U SequentialFile - Sequential File @
Stage Input l

Input name: | RowsOut - Columns... View Data... |

General Properties l Partitioning ] Format ] Columns | Advanced

=5 Target File:

&3 File = #SAPT_GRID_SEQFILE_HOST#/ds_overview. /s=qdata/rowl — |#2APT_GRID_SEQFILE_HOST#/ds_overview/seqdata/rowGenSeqFile_c j
& File Update Mode = Overwrite

=i Options Information: %
& Cleanup On Failure = True + Type: Pathname

& First Line is Column Names = False Mame of z file that the incoming data will be written to.

& Psject Mode = Continus 2

Figure 1-12 $APT_GRID_SEQFILE_HOST variable in the Sequential File Properties tab

When run on a single job, the Grid Enablement Toolkit modifies the contents of
these parameters based on the first two nodes assigned by the resource
manager. Each parameter includes an actual host name followed by a colon such
as “phoenixpvt.itsosj.sanjose.ibm.com:” If there's only one node assigned by the
resource manager, then both the variables are assigned the same host name
value.

If you run job sequences to run multiple jobs using the same generated
configuration file, you must pass the SAPT_GRID_SEQFILE_HOST and
SAPT_GRID_SEQFILE_HOST2 values assigned during the initial creation of the
configuration file into each stage.
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Information Analyzer enablement

To grid-enable Information Analyzer jobs, you must modify the project defaults
with the following information

>
>

$APT_GRID_ENABLE: YES
$SAPT_GRID_PARTITIONS: 6

This value maximizes parallelism on each compute node

1.4.3 Execution flow

Figure 1-13 on page 25 shows the invocation of the different scripts and
executables when an InfoSphere Information Server application is submitted for
execution.

1.
2.

The intercept script osh gets invoked, which calls the osh_conductor.sh script.

The osh_conductor.sh script performs some initial validation of rules and
determines if a dynamic configuration as per the following rules:

— If $APT_GRID_ENABLE is set to NO, then the renamed osh.exe is
executed using the specified configuration file. This corresponds to using
an existing configuration file created through another method.

— If$APT_GRID_ENABLE is set to YES, then the Dynamic_Grid.sh script is
invoked.

. The Dynamic_Grid.sh script interacts with the resource manager and

generates a dynamic configuration file when resources required by the job
become available.

Note: In the case of a job sequence, the Dynamic_Grid.sh script may also
be invoked directly by sequencer.sh as shown in Figure 1-13 on page 25.

. The Dynamic_Grid.sh script then passes the dynamically generated

configuration file to the osh.exe executable. The Dynamic_Grid.sh script
monitors the execution of the job or job sequence. When the job completes,
the Dynamic_Grid.sh script performs a cleanup of the job directory and
terminates.
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Enterprise Edition jobs

(Intercept) osh

Execute
osh_conductor.sh

Execute
sequencer.sh
Execute ] APT_GRID_ENABLE?
osh.exe
(6} YE
Use existing Ex_ecute'
configuration file Dynamic_Grid.sh
~ Execute osh.exe Waits on calling job
using dynamically generated (osh or job sequence)
configuration file to complete & then

cleans up the job directory
& terminates

Figure 1-13 Invocation of the Dynamic_Grid.sh script

Figure 1-14 on page 26 describes in more detail the following steps performed by
the Dynamic_Grid.sh script:

1. Calls the GenSubmit.Class that creates the following scripts:
— <jobname>_PID.wait.sh
— <jobname>_PID.sh

2. Initiates the <jobname>_PID.wait.sh script process in the background
(nohup).

3. Submits <jobname>_PID.sh to the resource manager specified in the
$GRIDHOME/grid_global_values Engine=<resource_manager> setting.

4. Waits on the <jobname>_PID.sh to create the configuration file by monitoring
for the <jobname>_PID_start file in the shared work directory.

a. <jobnamex>_PID.sh (that the resource manager schedules on a compute
node) performs the following:

i. Waits for resources to become available and then creates the
configuration file in the shared work directory based on nodes assigned
by the resource manger, and holds the assigned resources.

ii. Creates afile called <jobname>_PID_start in the shared work directory
that is a signal to Dynamic_Grid.sh that it can resume processing.
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iii. Waits for the <jobname>_PID_end signal file in the shared work
directory. When it sees that file, it releases the held resources and
terminates.

5. When Dynamic_Grid.sh sees the <jobname>_PID_start signal file in the
shared work directory, it retrieves the dynamically generated configuration file
from the shared work directory and submits osh.exe with this file.

6. Waits for the process that called Dynamic_Grid.sh (job or sequencer.sh) to
complete and then terminates.

The waiting <jobname>_PID.wait.sh process monitors the process id of the
Dynamic_Grid.sh script instance and when it determines that the process is no
longer alive, it creates a <jobname>_PID_end signal file and terminates. As
mentioned earlier, the <jobname>_PID.sh releases all the held resources after
seeing <jobname>_PID_end file in the shared work directory and terminates.

<jobname>_PID.sh
started by RM on a computer node

1.  Create configuration file and hold
resources

2. Create _start signal

. Wait for _end signal. Then release
f resources

wait.sh

Runs in the background

Create _end signal when PID 123 is gone

Figure 1-14 Dynamic_Grid.sh execution flow
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1.4.4 Grid computing versus cluster computing

The Parallel Framework supports both clustered and grid deployment of
DataStage and IBM InfoSphere QualityStage jobs by allowing a single parallel
job to run across multiple servers.

In both the clustered deployment and grid deployment scenarios, one server is
designated as the primary node. This is the node against which InfoSphere
Information Server clients validate engine credentials. It is also where the other
engine tier components (such as Job Monitor) execute.

Cluster computing

In a clustered scenario, the APT configuration files for the Parallel Framework are
statically defined and referenced explicitly in the job. If a single node in the
configuration file fails, you must modify the APT configuration file and replace the
name of the failing node with another one for the job to proceed. Node use
generally becomes an issue because the explicit specification of a configuration
file drives node use. If the same configuration file is used multiple times in
different jobs, the specified nodes get overused while those not named in the
configuration file might be idle. Management of node use can be a significant
effort in clustered configurations.

The submission of job grid_J09_IL_LoadLookupCustomerDim in a clustered
configuration follows this process:

1. When the grid_J09_IL_LoadLookupCustomerDim job (Figure 1-15 on
page 28) is submitted, the Job Run Options window opens.

2. mpp_3nodes_2PN.apt (Figure 1-16 on page 28) is the name of the
configuration file to be used and for the grid to be disabled (ENABLE.... is
NO).

3. Figure 1-17 on page 29 shows the successful execution of the
grid_J09_IL_LoadLookupCustomerDim job.

4. In the Director log contents of this job (Figure 1-18 on page 29), you see the
named configuration file (mpp_3nodes_2PN.apt highlighted in the figure) that
is used in the execution of this job.

5. The Event Detail output log (Figure 1-19 on page 30) shows the parameters
that are used by this job.
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6. The contents of the mpp_3nodes_2PN.apt configuration file (Figure 1-20 on
page 30 and Figure 1-21 on page 31) explicitly identifies the six nodes to be
used as follows:

— node1 and node2 corresponding to the kazanpvt.itsosj.sanjose.ibm.com
server

— node3 and node4 corresponding to the taruspvt.itsosj.sanjose.ibm.com
server

— nodeb5 and node6 corresponding to the phoenixpvt.itsosj.sanjose.ibm.com
server

r
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Figure 1-15 Cluster configuration, part 1 of 7
- grid_J09_IL_LoadlLookupCustomerDim - Job Run Options @

Parameters l Limits ] Geneml]

alue

Tiguration file
EMNABLE - Use DYNAMIC_CONFIG_SCRIPT (NO/YES/OLD)
COMPUTENQODES - Number of Compute MNodes 1

PARTITIONS - Number of partitions per Mode (compute) 1 Set to Default
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Allto Default

- Property Help |

Run Validate | Cancel | Help |

Figure 1-16 Cluster configuration, part 2 of 7
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10:14:29 AM Info ODBC_LookupCustomerDim, 3: [IIS-CONN-DAAPI-000336] Number of rows updated: 0(...)
10:14:29 AM Info ODBC_LookupCustomerDim, 2: [I1S-CONN-DAAPI-000336] Number of rows updated: 1(...}
10:14:29 AM Info ODBC_LookupCustomerDim 4: [IIS-CONN-DAAPI-000336] Number of rows updated: 1(...}
10:14:29 AM Info ODBC_LookupCustomerDim,5: [I1S-CONN-DAAPI-000336] Number of rows updated: 3 (...}
10:14:29 AM 4;-"24&332 Info QDBC_LookupCustomerDim, 1: [I15-CONN-DAAPI-000336] Number of rows updated: 3 (...}
101429 AN 4/24/2008 Info ODBC_LookupCustomerDim,0: [I15-CONN-DAAPI-000336] Number of rows updated: 3 (...}
101429 AN 4/24/2008 Info main_program: Step execution finished with status = OK.
101429 AN 4/24/2008 Info main_program: Startup time, 0:02; production run time, 0:00.
101429 AM  4/24/2008 Info Parallel job reports successful completion

4/24/2008 Control Finished Job grid_J05_IL_LoadLookupCustomerDim.

Figure 1-18 Cluster configuration, part 4 of 7
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i Event Detail

Server: Project: User:
|KAZAN.ITSO5J.5ANS DS _Overview |dsadm
Job No: Job name: Invocation:
17 Jarid_J03_IL_LoadLookupCustomerC |
Event Number: Event type: Timestamp:
J523 |Cortrol |4/24/2008 10:14:25 AM
Message Id:
|DSTAGE_RUN_|_0070 Help
Message:

Starting Job grid_J0S_IL_LoadLookupCustomerDim.

SAPT_CONFIG_FILE = fopt/IBM/Information Server/Server/Corfigurations/mpp_3nodes_2PM apt
SAPT_GRID_ENABLE = NO

SAPT_GRID_COMPUTENODES =1

SAPT_GRID_PARTITIONS =1

SAPT_DUMP_SCORE = False

Figure 1-19 Cluster configuration, part 5 of 7

Bl Event Detail - [o&d
Server: Project: User:
|KAZAN.ITSO5J.5ANS |DS_Overview |dsadm Close |
Job No: Job name: Invocation: =
17 Jarid_J03_IL_LoadLookupCustomerC | =
Event Number: Event type: Timestamp: Previous |
J532 Jinfo |4/24/2008 10:14:28 AM
Copy |
Message Id:
|IIS-DSEE—TFSC-DDDE1 Help
Message:
main_program: APT configuration file: /opt/IBM/Information Server/Server/Configurations./mpp_3nodes_2PN apt ~
I —
1
node “"node1”
I
1
fastname "kazanpvt itsosj sanjose ibm.com”
pools "™
resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/opt/1BM/Information Server/Server/Scratch” {pools "} 4
node “"node2”
I
1
fastname "kazanpvt itsosj sanjose ibm.com”
pools "™
resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/opt/1BM/Information Server/Server/Scratch” {pools "}
node “node3”
I
1
fastname "taruspvi itzos sanjose ibm.com”
pools "™
resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/opt/1BM/Information Server/Server/Scratch” {pools "}
node “node4”
I
1
fastname "taruspvt itsosj sanjose ibm.com” [v]
el 1

Figure 1-20 Cluster configuration, part 6 of 7
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Bl Event Detail =[]
Server: Project: User:

|KAZAN.ITSOSJ).SANJ [DS_Overview |dsadm e

Job No: Job name: Invocation:

[117 |arid_J03_IL_LoadLookupCustomerC |

Event Number: Event type: Timestamp: Previous

532 |info |4/24/2008 10:14:28 AM
Copy
Message Id:
[IIS-DSEE-TFSC-00001 Help

1gsLIame  LaluspvLILSUS] S juse oo

pools ™"

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/opt/1BM/Information Server/Server/Scratch” {pools "}

Message:

H
node “node4”
I
1
fastname "taruspvt itsosj sanjose ibm.com”
pools ™"
resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/opt/1BM/Information Server/Server/Scratch” {pools "}
} =
node "node5”
I
1
fastname "phoenixpvt itsosj sanjose ibm.com"
pools ™"
resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/opt/1BM/Information Server/Server/Scratch” {pools "}
H
node "node6”
I
1
fastname "phoenixpvt itsosj sanjose ibm.com"
pools ™" )
resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "} \ d
resource scratchdisk "/opt/IBM/Information Server/Server/Scratch” {pools ™'}

H

=]

}

Figure 1-21 Cluster configuration, part 7 of 7

Grid computing

With a grid implementation, the static configuration file normally defined for a
cluster is replaced with a dynamic configuration file created at runtime. This is
accomplished with the Grid Enablement Toolkit (described in “Grid Enablement
Toolkit” on page 247) provided. The dynamic configuration files are created
based on using a resource manager that identifies idle servers as described in
1.3.1, “Main components” on page 7.

The resource manager queues submitted jobs until the required resources
become available. When the node or nodes requested are available, a
configuration file is dynamically generated for the submitted job. While the job is
running, the resource manager prevents additional jobs from using the same
resources until the running job completes. The Grid Enablement Toolkit is used
to provide an interface into the resource manager that allows the current run
methods for InfoSphere Information Server applications to be used with minimal
impact.
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Figure 1-22 on page 33 through Figure 1-27 on page 36 show the same job
grid_J09_IL_LoadLookupCustomerDim submitted this time with grid enabling as
follows:

1. After the job grid_J09_IL_LoadLookupCustomerDim is submitted
(Figure 1-15 on page 28), the Job Run Options window opens.

2. Figure 1-22 on page 33 shows the mpp_3nodes_2PN.apt configuration file
being used with the grid enabled (ENABLE.... is YES), and the
COMPUTENODES = 3 and PARTITIONS = 2.

3. Figure 1-23 on page 33 shows the successful execution of this job.

4. The highlighted portion of the Director log contents of this job (Figure 1-23 on
page 33) shows the generated configuration file
(grid_J09_IL_LoadLookupCustomerDim_27680.config.apt) being used in the
execution of this job even though mpp_3nodes_2PN.apt was specified in the
Job Run Options. It also shows the three compute nodes
luxorpvt.itsosj.sanjose.ibm.com, phoenixpvt.itsosj.sanjose.ibm.com, and
taruspvt.itsosj.sanjose.ibm.com.

This uses different nodes. The conductor node
kazanpvt.itsosj.sanjose.ibm.com is not involved.

5. The Event Detail output log (Figure 1-24 on page 34) shows the parameters
used by this job.

6. The grid_J09_IL_LoadLookupCustomerDim_27680.config.apt configuration
file (Figure 1-25 on page 34 and Figure 1-26 on page 35) explicitly identifies
the six nodes used as follows:

— Compute1 and Compute2 correspond to the
luxorpvt.itsosj.sanjose.ibm.com server

— Compute3 and Compute4 correspond to the
phoenixpvt.itsosj.sanjose.ibm.com server

— Compute5 and Compute6 corresponding to the
taruspvt.itsosj.sanjose.ibm.com server
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Name [Value [«
i | /opt/1BM/Irft ionServer/Server/Corfigurations/mpp_3nodes_2PN apt

M G_SCRIPT (NO/YES/OLD)
COMPUTEMNODES - Number of Compute Nodes 3

PARTITIONS - Number of partitions per Node (compute) 2 Set to Default |
Report score
Allto Default |

- Froperty Help |

Figure 1-22 Grid configuration, part 1 of 6

% WebSphere DataStage Designer - KAZAN.ITSOSJ.SANJOSE.IBM.COM\DS_Overview - [Par
TSI Datastage and QualityStage  Designer o
i Fle Edit View Repostory Diagram Import Export Tooks Window Help

BB EECEBE AP 209 BIIVIFETZ (OO >3@
Parallel

Mo

M4 | M [, arid_403_1L_toadLookupCustomerDim |
Figure 1-23 Grid configuration, part 2 of 6
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B3 WebSphere DataStage Director - KAZAN.ITS0SJ.SANJOSE.IBM.COM\DS_Overview
L GLETIEICY DataStage and QualityStage  Director i
i

Project Miew Search Job Tools Help
I FIE IS A

=0ccumed | =(0n date | Type | Event [A]

§ 42472008 Control Starting Job grid_J09_IL_LoadLockupCustomerDim. {...)

102127 AM 4/24/2008 Info Environmenit varable settings: (...}

R021:27 AN 4/24/2008 Info Parallel job initiated

R021:27 AN 4/24/2008 Info OS5H seript {..)

R021:27 AN 4/24/2008 Info <osh_conductor: Checking Authorization...

102127 AN 4/24/2008 | Infa <osh_conductor: Using dynamic corfiguration script: /opt/|BM/Information Server/Server/FXEngine/grid_enabled.4.0.1/Dynam I
10:21:28 AM 4/24/2008 Tnfo <[ynamic_gnd.sh> LoadLeveler output files located in /home/dsadm./grid_jobdir

10:21:28 AM 4/24/2008 Infa <[ynamic_grid.sh> Waiting for Release from Queue, Jobname: grid_J09_IL_LoadLockupCustomerDim_27680

10:21:30 AM  4/24/2008 Infa <[ynamic_grid.sh> Dynamic Corfiguration Release 4.0.1 March 15, 2008 (...}

1021:30 AW 4/24/2008 Info <Dynamic_grid sh> Released from Loadleveler Queus No_Class

10:21:30 AM  4/24/2008 Infa <[ynamic_grid.sh> Compute node(s): lcorpvt itsosj sanjose.ibm.com phoenipvt itsosj sanjose ibm .com taruspvt.'rtsosj.sanjose.ibl
10:21:30 AM  4/24/2008 Tnfo <[ynamic_gird.sh> SEGQFILE Host{s): lxorpvt itsos] sanjose jbm.com: phoenipvt it=os] sanjose.jbm.com: ...}

10:21:30 AM  4/24/2008 Info <osh_conductor> Authorized to proceed.

10:21:30 AM  4/24/2008 Info main_program: |[BM WebSphere DataStage Enterprise Edition 8.0.1.4668 (..}

10:21:30 AM  4/24/2008 Info main_program: orchgeneral: loaded (...)

M10:21:31 AN 4/24/2008 Info ODBC LookupCustomerDim [IIS-CONN-ODBC 0001 D_] Conneded to UDB DBZ for Windows, UNIX and Lirwe, version 35 134
102131 AN 4/24/2008 i

D1021:33 40 4/24/2008

102133 AM  4/24/2008 Info ODBC_ LookupCustomerDlm 3 [IIS-CONN-ODBC DE 105] Connected to UDE DBz for NIndD\’\S LINIX, and Linwee, version 09.1.
10:21:33AM  4/24/2008 Info QDBC_LookupCustomerDim, 2: [I1S-CONN-ODBC-000105] Connected to UDE DE2 for Windows, UNIX, and Linwe, version 09.1.
10:21:33AM  4/24/2008 Info QDBC_LookupCustomerDim 4: [I1S-CONN-ODBC-000105] Connected to UDE DB2 for Windows, UNIX, and Linwe, version 09.1.
102134 AN 4/24/2008 Info QDBC_LookupCustomerDim,5: [I1S-CONN-ODBC-000105] Connected to UDE DB2 for Windows, UNIX, and Linwe, version 09.1.
102134 AN 4/24/2008 Info QDBC_LookupCustomerDim,0: [I15-CONN-ODBC-000105] Connected to UDE DB2 for Windows, UNIX, and Linwe, version 09.1.
102134 AN 4/24/2008 Info QDBC_CustomerDim,0: [IIS-CONN-ODBC-000105] Connected to LIDE DB2 for Windows, UNIX, and Linwe, version 09.13.0000t
102134 AN 4/24/2008 Info QDBC_LookupCustomerDim, 1: [II5-CONN-ODEC-000105] Connected to UDB DB2Z for Windows, UNIX, and Linwe, version 09.1.
102134 AN 4/24/2008 Info ODBC_CustomerDim,0: [IIS-CONN-DAAP|-000364] Generated SELECT statement: SELECT CUSTOMER_DIM_KEY CUSTOME
102134 AN 4/24/2008 Info ODBC_LookupCustomerDim, 3: [IIS-CONN-DAAPI-000336] Number of rows updated: 01(...)

102134 AN 4/24/2008 Info ODBC_LookupCustomerDim, 2: [IIS-CONN-DAAPI-000336] Number of rows updated: 11(...)

102134 AN 4/24/2008 Info ODBC_LookupCustomerDim 4: [IIS-CONN-DAAPI-D00336] Number of rows updated: 11(...)

102134 AN 4/24/2008 Info ODBC_LookupCustomerDim,0: [IIS-CONN-DAAPI-000336] Number of rows updated: 3 (...}

102134 AN 4/24/2008 Info ODBC_LookupCustomerDim 4: [IIS-CONN-DAAPI-000340] Number of rows rejected: 0

102134 AN 4/24/2008 Info ODBC_LookupCustomerDim,5: [I1S-CONN-DAAPI-000336] Number of rows updated: 3 (...}

102134 AN 4/24/2008 Info ODBC_LookupCustomerDim,0: [I1S-CONN-DAAPI-000340] Number of rows rejected: 0

102134 AN 4/24/2008 Info ODBC_LookupCustomerDim, 1: [I15-CONN-DAAPI-000336] Number of rows updated: 3 (...}

102134 AN 4/24/2008 Info main_program: Step execution finished with status = OK.

102134 AN 4/24/2008 Info main_program: Startup time, 0:03; production run time, 0:01.

102134 AN 4/24/2008 Info Parallel job reports successful completion

102134 AM 4/24/2008 Control Finished Job grid_J0S_IL_LoadLookupCustomerDim.

< 1l

Figure 1-24 Grid configuration, part 3 of 6

i3 Event Detall

Server: Project: Usger:
|KAZAN.ITSO5J.5AN) DS _Overview |dsadm
Job No: Job name: Invocation:
17 Jarid_J03_IL_LoadLookupCustomerC | LI
Event Number: Evernt type: Timestamp: Previous |
551 |Cortrol |4/24/2008 10:21:26 AM
Copy |

Message Id:

|DSTAGE_RUN_|_0070 Help
Message:

Starting Job grid_J0S_IL_LoadLookupCustomerDim.

SAPT_CONFIG_FILE = fopt/IBM/Information Server/Server/Corfigurations/mpp_3nodes_2PM apt
SAPT_GRID_ENABLE = YES
SAPT_GRID_COMPUTENCDES =3
SAPT_GRID_PARTITIONS =2
SAPT_DUMP_SCORE = False

Figure 1-25 Grid configuration, part 4 of 6
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i Event Detail

8= %
Server: Project: User:
|KAZAN.ITSO5J.5ANS |DS_Overview |dsadm Close |
Job No: Job name: Invocation:
17 Jarid_J03_IL_LoadLookupCustomerC |
Event Number: Event type: Timestamp: Previous |
|562 Jinfo |4/24/2008 10:21:30 AM

Copy |
Message Id:

jisens e |

Message:

<[ynamic_gird sh> SEQFILE Host(s): locorpvt itsosj sanjose ibm.com: phoenipvt itsosj sanjose ibm.com: ~
I —_—
1

node "Conductor”

I

1

fastname "kazanpvt itsosj sanjose ibm.com”

pools "conductor”

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}

resource scratchdisk "Amp" {pools "}

node "Compute1” E
I

1

fastname "lorpvt itsosj sanjose ibm.com™ i
pools "™

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}

resource scratchdisk "/Amp" {pools "'}
node "Compute2”
I La
1

fastname "lorpvt itsosj sanjose ibm.com™

ols "

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}

resource scratchdisk "/Amp" {pools "'}
node "Compute3"”
I
1
fastname "phoenixpvt itsosj sanjose ibm.com"

pools "™
resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/Amp" {pools "'}
()

Figure 1-26 Grid configuration, part 5 of 6
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Bl Event Detail - [o&d
Server: Project: User:

|KAZAN.ITSO5J.5ANS |DS_Overview |dsadm Close |

Job No: Job name: Invocation:
17 Jarid_J03_IL_LoadLookupCustomerC |

Next
Event Number: Event type: Timestamp: Previous |
|562 Jinfo |4/24/2008 10:21:30 AM
Copy |
Message Id:
jpoocexs Help |
Message:

e [a]

node "Compute3"”

I

1

fastname "phoenixpvt itsosj sanjose ibm.com"

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/Amp" {pools "'}
node "Computed”

I

1

fastname "phoenixpvt itsosj sanjose ibm.com"

pools "™

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "} Ml
" wy

resource scratchdisk "/Amp" {pools

node "Compute5"
I

1

fastname "taruspvt itsosj sanjose ibm.com”

pools "™

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
t

resource scratchdisk "/Amp” {pools ™"

node "Computef”

I

1

fastname "taruspvt itsosj sanjose ibm.com”

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
"y oy

resource scratchdisk "/Amp" {pools

) |v

Figure 1-27 Grid configuration, part 6 of 6
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1.5 Managing the InfoSphere Information Server grid
environment

The grid environment is a complex one that must be managed effectively to
ensure that users’ service levels are met. This includes managing the resource
manager, monitoring and tuning the grid environment for performance, and
troubleshooting problems.

1.5.1 Resource manager

The resource manager enables the InfoSphere Information Server grid
computing solution to use a resource (node) without knowing which resource
(node) is providing the service. This allows a process to use a resource (node)
today that was not available yesterday, or that may become unavailable
tomorrow.

The resource manager supports this scenario by keeping track of resources,
identifying the servers that are down, and monitoring the system load.

The Grid Enablement components provide for multiple resource managers to be
selected including IBM LoadLeveler, Altair PBSpro, Sun™ Grid Engine (SGE),
Torque (enhanced version of open PBS), Platform LSF, Condor and
DataSynapse GridServer.

The supported resource managers provide options that we do not necessarily
use, but each does provide the components to run the parallel framework of
InfoSphere Information Server on multiple nodes.

The resource manager can be used to limit the jobs by project through queues.
The queues provide the following management capabilities:
> Act as a license restrictor

You can restrict the maximum number of jobs that can be started for any
queue. For example, you might only license 8 CPUs for Information Analyzer,
but the grid has 20 nodes (machines), each with two CPUs. Thus, you can
use any four nodes out of the 20 available, and the resource manager limits
the number of concurrent Information Analyzer jobs.

» Limit jobs for given projects based on the time of day
» Can provide priority over other queues
The options of a particular resource manager determine the specific

management capabilities. Refer to the relevant product documentation for
details.
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1.5.2 Monitoring and tuning

The critical items to monitor are the CPU, network, and memory use as it relates
to the following factors:

» The performance of a job
» How a job uses the nodes it is running on
» How all the nodes in the grid environment are being used

Monitoring a single machine can be performed using commands such as top,
sar, and vmstat. To view what is occurring across all the machines requires
connecting to the individual machine. A number of third party monitoring tools
are available such as Ganglia that can provide a holistic view of the use across
all the nodes.

When a performance problem is found, it must be tuned.
A discussion of this topic is beyond the scope of this Redbooks publication.

IBM provides a performance tuning workshop, details of which can be obtained
at the following Web page:

http://www-306.1ibm.com/software/sw-Tibrary/en_US/detail/0184470D93565M9
5.html

1.5.3 Troubleshooting

In this section, we identify the common problems encountered in customer
environments. Most of the problems identified here are usually not encountered if
the steps identified in the Grid Enablement Toolkit documentation (see
Appendix A, “Grid deployment toolkits” on page 243) are followed.

» Jobs do not get released for execution from the resource manager

This is most likely because the resource manager’s environment variables
(including the path for the executables) are not defined for the process
submitting the actual job. To resolve the problem, perform the following steps:

a. Make sure that the resource manager path and settings are defined for the
process

b. Restart the InfoSphere Information Server engine processes on the front
end node using the uv -admin -stop/start commands

c. Use the command 1istq to show jobs within queues. Details on the job
can be obtained by issuing the command Tistq <jobid>. This identifies
why the job is not being started. The 1istq command comes with Grid
Enablement Toolkit and works with IBM Tivoli Workload Scheduler
LoadLeveler and SGE.
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» Resource Manager indicates that it is running, but no dynamic APT
configuration file has been created.

This is a common problem when users in the grid are not configured correctly.
The correct way to set up users is by using NIS (or something similar) with the
user's home directory as an NFS mount to the compute nodes.

In addition, the environment variable settings for each user (.profile) must
include the necessary components to dynamically generate the
APT_CONFIG_FILE, the most important component being java.

If the configuration does not use as single mount point for the user, then it is
more than likely to cause this problem. Make sure when you test the
connection to the compute nodes (through ssh), that the PATH to the Java
library is correct and that <JOBDIR> for the jobs exists on the actual compute
node.

How to see what jobs are queued and why they may be waiting: Each
resource manager has its own way of reviewing the queues to determine
what is running or waiting. In every case, the actual job runs on the
compute node and not the front end node.

There is a process started on the front end node used to interact with the
resource manager and the application. Use the 1istq command (currently
available for LoadLeveler and SGE) to see the jobs defined within the
resource manager queue.

1.6 Successful practices for the infoSphere Information
Server grid environment

In this section, we provide a brief overview of successful practices gained from
our experiences with deploying InfoSphere Information Server in a grid
environment on customer engagements. A detailed discussion of the
considerations involved is beyond the scope of this Redbooks publication.

The following section describes these successful practices:

» “Configuration guidelines” on page 40
» “Tuning guidelines” on page 42
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1.6.1 Configuration guidelines

The following guidelines are based on field experiences. In some cases, the
recommendations documented here are different then those in the installation
documentation (that defines minimum values).

The following sections describe the recommendations for the network, front end
node (CPU, memory, and disk storage), and compute nodes (CPU, memory, and
disk storage).

Network

The Parallel Framework is designed to run on multiple nodes within a grid
configuration. To accomplish this, data is distributed between nodes based on
business rules (aggregation, joins, and removing duplicates) that can cause
network bottlenecks if many concurrent jobs are running.

To prevent such bottlenecks, the grid must be configured with, at minimum, a
single 1 GB Private Ethernet switch. Having multiple 1 GB network switches for
public (NAS data and database access) and private (messages and data
between nodes) networks provides the best solution.

Front end node

InfoSphere Information Server components run on different hardware
configurations, including i386 or i586 platforms and the IBM System x™ servers.
The operating system being loaded must be 32-bit compatible. A compatibility of
64 bit is allowed as long as it supports 32-bit applications.

The recommendations for the front end node are as follows:

» CPUs

Minimum two CPUs: More CPUs are required if the front end node is acting
as a NAS server to the compute nodes. With InfoSphere Information Server
Version 8.x, four CPUs are recommended because of WebSphere®
Application Server and DB2 for Linux, UNIX, and Windows.
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» Memory
A minimum of 8 GB of memory is required on the front end node.

Add additional memory for the front end node if the following circumstances
apply to your grid environment:

— If the front end node is acting as a NAS server to the compute nodes (as
shown in Figure 1-3 on page 12), add additional memory for NFS to buffer
file system activity.

— If you run grid-enabled jobs with stages that have to be front end node
constrained, for non-grid-enabled jobs that run on the front end node, such
as DataStage Server jobs, which will not run in the grid.

» Disk storage
The following recommendations are for disk storage:
— 10 GB for Information Server (WAS / DB / Engine / Logs).
— 25 MB free space in the /var directory.

— Sufficient storage space for any data that is to be held in persistent files
(Datasets, Filesets, and sequential files) when the front end node is used
as an NFS server to compute nodes.

— Additional space to allow for temporary data storage while a DataStage
job is running (scratch space).

Compute nodes
The recommendations are as follows:

» Minimum of three compute nodes in the configuration: Less than that must be
a cluster.

» CPUs
Two CPUs per node.
» Memory

The recommended memory for each node is 4 GB. This accommodates the
potential for large jobs or lookups that normally exceed 2 GB per node.

Although 4 GB is the recommended memory configuration for compute
nodes, it is possible that 2 GB will work in some cases without a performance
impact.

Adding additional memory in excess of 4 GB is not cost effective for compute
nodes. If the job running requires additional memory, consider using
additional compute nodes (partitions per node must decrease).
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» Disk storage
The recommendations are as follows:
— Scratch space
Minimum 20 GB

May require additional storage based on sorts and other scratch file
usage. It must be a local disk, not NAS-mounted or NFS-mounted. Using a
local disk reduces the network requirements for scratch processing.

— NFS mounts from the front end, including Software, Users, and Project
directories

Note: If there are NFS mounts of data from the front end node in a
SAN-based configuration where the NAS Server is collocated on the
front end node as shown in Figure 1-3 on page 12, make sure that the
front end node has several NIC cards to distribute data between
network cards. If this is not the case, you will be limited to the 1 GB I/O
bandwidth from the front end node to all compute nodes.

1.6.2 Tuning guidelines

We recommend the following procedure to determine the number of compute
nodes and partitions per compute node for each grid-enabled job in your grid
environment:

1. Start with one compute node with one partition for a particular job.

If you have some other basis (such as an existing cluster implementation) to
start with a higher number of compute nodes and partitions, then start with
that number.

2. Establish a base line performance for this setting.
3. Increase the number of partitions until the CPUs on the node are fully used.

4. Establish whether the runtime performance is satisfactory. It must show
continual performance improvement over the base line performance.

— If the runtime performance is not satisfactory, then add another compute
node for the particular job.

— The number of partitions on nodes usually remains constant.
Your resource monitor of choice must be used to measure the CPU use of the
compute nodes assigned by the resource manager to a particular job. The

DataStage and QualityStage Director log identifies the compute nodes assigned
to a particular job.
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1.7 Setting up the InfoSphere Information Server
grid-computing environment
Figure 1-28 provides an overview of the steps in setting up your Information

Server grid computing environment. Each of these steps is briefly described after
the figure.

| Step 1: Design your grid environment infrastructure |

A

| Step 2: Build & test your grid infrastructure using the BYOG toolkit |

A

| Step 3: Review all the jobs |

A

| Step 4: Install & configure the Grid Enablement toolkit |

A

| Step 5: Tailor existing DS/IA jobs to tolerate or exploit the grid environment |

A

| Step 6: Set up the management of the grid environment |

Figure 1-28 Steps to set up your InfoSphere Information Server grid environment

1.7.1 Step 1: Designing your grid environment infrastructure

After choosing to implement a grid environment as a solution to your business
requirements, you must decide on the following elements of the grid
infrastructure:

» Operating system (OS) for the compute nodes

If you have an existing InfoSphere Information Server, then that OS platform
influences the decision, because all OSs must be the same (homogeneous)
in the grid environment.

Note: The Build Your Own Grid (BYOG) toolkit described in “Build Your
Own Grid toolkit” on page 244 is limited to RedHat Enterprise Linux and
SUSE Linux only. However, the Grid Enablement Toolkit described in “Grid
Enablement Toolkit” on page 247 works on any platform, but its primary
focus is Linux.

Chapter 1. IBM InfoSphere Information Server in a grid environment 43



» Number of compute nodes in the grid environment

A starting point of three or more nodes should be based on the following
considerations:

— Number of concurrent jobs or job sequences

Each concurrent job and job sequence requires its own set of compute
nodes. The cumulative of all these compute nodes is what is required as a
starting point. For example, concurrent Job A requires three compute
nodes, concurrent Job B requires four compute nodes, and concurrent
JobSequence C requires three compute nodes, a total of 10 (3 + 4 + 3)
compute nodes are required for the total of three concurrent tasks to run.

By implementing job sequences that combine multiple jobs, you can
design your own concurrent/parallelism within a job sequence and thereby
reduce the number of compute nodes required. A discussion of designing
job sequences with user-defined parallelism is beyond the scope of this
Redbooks publication. IBM offers a services engagement to help you with
this process, however, and you must contact your local IBM sales
representative for details on engaging these services.

— Number of projects running concurrent jobs

— Total data volume and time constraints required to source, transform, and
load the target data.

A higher number may be appropriate if you currently have a cluster
implementation with more than three servers.

» Front end node capacity as described in “Front end node” on page 40
» Compute node capacity as described in “Compute nodes” on page 41
» Whether to use a HA solution

If an HA solution is desired, the question becomes whether a dedicated or
shared standby node configuration is appropriate.

If a shared standby node is selected, the question becomes whether this must
be one of the compute nodes. This requires the compute node to have the
identical capacity of that of the front end node.

» Whether to use a NAS-based configuration or a SAN-based configuration
Your existing IT infrastructure will most likely influence this decision.

» Whether to have a separate (private) network for the connections between the
front end node and the compute nodes

This decision will determine whether additional NICs are required.
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» The resource manager to use in the grid environment

Cost and functionality (such as multiple queue support) will determine this
decision.

» The resource monitor to use in the grid environment

Cost and functionality will determine this decision.
» Whether to use the PXE boot process for configuring the compute nodes
Compile a grid environment worksheet that summarizes all the information

required to set up your grid environment. A sample worksheet we used in our
migration scenario is described in Table 2-2 on page 63.

Note: IBM offers a services engagement to help you design the optimal grid
environment for your organization. Contact your local IBM sales
representative for details on building an Information Platform & Solutions data
integration grid.

1.7.2 Step 2: Building and testing your grid infrastructure using
the BYOG toolkit

The BYOG toolkit provided (described in Section A.2, “Build Your Own Grid
toolkit” on page 244) describes a step-by-step approach for building your grid
environment.

1.7.3 Step 3: Reviewing all the jobs

Your existing InfoSphere Information Server has a number of DataStage,
QualityStage, and Information Analyzer jobs.

Identifying and understanding all the jobs that must be migrated helps you to set
certain upper limits:

» Grid environment global variable MaxNodesPerJob

» Job specific values such as COMPUTENODES and PARTITIONS.

1.7.4 Step 4: Installing and configuring the Grid Enablement Toolkit
The Grid Enablement Toolkit provided (described in “Grid Enablement Toolkit” on
page 247) modifies the InfoSphere Information Server components to enable the

creation of a dynamic configuration file. You must install and configure this to
your grid environment.
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1.7.5 Step 5: Tailoring existing DS/IA jobs to tolerate or exploit the
grid environment

The Grid Enablement Toolkit describes the procedure for grid-enabling existing
jobs (and repeated in 1.4.2, “How to grid-enable enterprise applications” on
page 18).

Modify the existing jobs accordingly to tolerate or exploit the grid environment.

1.7.6 Step 6: Setting up the management of the grid environment

This involves setting up the management of the grid environment as follows:

» Administering and managing the resource manager such as Workload
Scheduler LoadLeveler.

» Administering and managing the resource monitor such as Ganglia.

» Testing the failover and failback scenarios of your HA configuration. This is
described in the migration scenario in “Step 4: Failing over to the standby
node NILE” on page 221 and “Step 5: Failing back to the original front end
node ORION” on page 236.

» Performance monitoring and tuning of the grid environment. This topic is
beyond the scope of this Redbooks publication.

Note: IBM offers a services engagement to help you with administering and
managing your grid environment. Contact your local IBM sales representative
for details on contracting such Information Platform & Solutions services.
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Migration scenario

In this chapter we describe a step-by-step approach to migrating an existing
single server IBM Information Server environment on a Red Hat Enterprise Linux
Advanced Server 4 platform to a grid environment. The grid environment involves
one frontend (head) node, three compute nodes, and a dedicated node
designated as the standby front end node for high availability.

The following topics are covered:

Business requirements

Environment configuration

General approach

Step 1: Installing and configuring the grid environment

Step 2: Tailoring existing DS/IA jobs to operate in grid environment
Step 3: Managing the grid environment

Step 4: Failing over to the standby node NILE

Step 5: Failing back to the original front end node ORION

vVVyVYyVYVYYVYYVYYyY
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2.1 Scenario Overview

Our scenario assumes a fictitious national department store named
WantThatStuff that has built a star-schema-based sales analysis data warehouse
with the following dimensions:

Customer
Store
Product
Date

vyvyyy

Information Server on a Red Hat Enterprise Linux 4 platform was used to build
and maintain this data warehouse. A daily update cycle was considered
adequate for their business requirements.

Over time, the rapid expansion of WantThatStuff’s business, with the addition of
new stores and increased sales transaction volumes, began to impact the
runtimes of the DataStage jobs. This affected WantThatStuff’s ability to complete
the daily update cycle within the available window for this activity.

2.2 Business requirements

The competitive nature of the retail industry required a cost-effective solution that
addressed the daily batch window processing concerns while minimizing
disruption to existing operations during migration. An added requirement was to
implement a high availability (HA) environment for IBM Information Server, given
its critical role in maintaining the star-schema data warehouse.

The two main alternatives were as follows:

» Upgrade the existing server hardware on which IBM Information Server is
installed with more processors and memory.

» Retain the existing server, and deploy a grid environment by adding
commodity hardware with 4 GB memory to the existing IBM Information
Server platform.

From a viewpoint of cost effectiveness as well as minimizing disruption to existing
operations, the grid deployment solution was considered the superior solution for
their business requirements.
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2.3 Environment configuration

The configuration of the planned grid environment is shown in Figure 2-1 on
page 50. It shows one front end node, one dedicated standby front end node,
and three compute nodes. For superior performance, a dedicated private
network was chosen for the frontend and compute nodes interaction traffic.

We chose a dedicated standby front end node given the low cost nature of
Intel®-based servers. Had our environment been IBM AIX®-based, we would
almost certainly have opted for a standby node that performed processing
unrelated to that performed on the primary front end node.

Important: Our decision to go with a four node configuration (excluding the
dedicated standby node) was not based on capacity planning considerations,
but on the fact that four nodes is a minimum grid configuration. This was
acceptable because the focus of this Redbooks publication is on installing,
configuring, and exploiting a grid environment involving IBM Information
Server. Capacity planning considerations and performance issues are beyond
the scope of this Redbooks publication.

You must determine the optimal number of compute nodes required for
addressing your business requirements. This can be based on the number of
concurrent jobs, number of head nodes accessing the grid concurrently,
runtime requirements, and data volumes. All these factors must be taken into
consideration when determining the number of compute nodes required.
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Figure 2-1 Grid environment configuration

Figure 2-1 shows the following:

» A Red Hat Enterprise Linux 4 server that has IBM Information Server and IBM
WebSphere MQ installed. This is a requirement for the Distributed
Transaction Stage that is used in updating WantThatStuff’s star schema
database.

Note: The Red Hat Enterprise Linux 4 server has a virtual host name of
kazan.itsosj.sanjose.ibm.com and a virtual IP address of 9.43.86.77. The
actual host name is ORION.itsosj.sanjose.ibm.com with an IP address of
9.43.86.101

This server has Dual Xeon Processors (2.80 GHz) with 8 GB of memory.
This server has two Network Interface Cards (NIC) as follows:

— First NIC is associated with host name ORION.itsosj.sanjose.ibm.com and
the 9.43.86.0 network

— Second NIC is associated with host name
ORIONPVT.itsosj.sanjose.ibm.com and the 192.168.1.0 network.
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One standby front end node that has two NICs as follows:

— First NIC is associated with host name NILE.itsosj.sanjose.ibm.com and
the 9.43.86.0 network

— Second NIC is associated with host name
NILEPVT.itsosj.sanjose.ibm.com and the 192.168.1.0 network.

Three compute nodes with the following host names:
— TARUSPVT.itsosj.sanjose.ibm.com

The TARUSPVT.itsosj.sanjose.ibm.com server has Dual Xeon Processors
(2.80 GHz) with 8 GB of memory

— LUXORPVT.itsosj.sanjose.ibm.com

The LUXORPVT.itsosj.sanjose.ibm.com server has six Dual Xeon
Processors (1.95 GHz) with 6.92 GB of memory

— PHOENIXPVT.itsosj.sanjose.ibm.com

The T PHOENIXPVT.itsosj.sanjose.ibm.com server has Dual Xeon
Processors (2.80 GHz) with 8 GB of memory

All these host names are associated with the 192.168.1.0 network.

Each node has a local operating system, programs such as Workload
Scheduler LoadLeveler and NIS clients, and work areas.

A storage area network (SAN) that has four directories as follows:

— The /opt/IBM/ directory contains the libraries for IBM Information Server.

— The /home directory contains the user accounts information and libraries
for DB2 UDB.

— The /ds_overview directory contains the files that the DS_Overview project
jobs use.

— The /opt/mgm/ directory contains the libraries for IBM WebSphere MQ.

These directories are shared with the dedicated standby node
NILE.itsosj.sanjose.ibm.com (in mutually exclusive fashion) because they are
accessed on a failover.

Two networks as follows:

— The 9.43.86.0 “public” network (accessible through a Domain Name
Server) is used by users and administrators to connect to the IBM
Information Server from the Designer client and the Admin client.

— The 192.168.1.0 “private” network (not accessible through a Domain
Name Server) is used by the front end node to communicate with the
compute nodes.

Workload Scheduler LoadLeveler is the resource manager, and Ganglia is the
resource monitor.
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2.4 General approach

Figure 2-2 illustrates the general approach we adopted in executing the migration
scenario.

| Step 1: Install and configure the grid environment |

I

| Step 2: Tailor existing DS/IA jobs to operate in grid environment |

A 4
| Step 3: Manage the grid environment |

| Step 4: Failover to the standby node |

|

| Step 5: Failback to the original frontend node |

Figure 2-2 General approach

Attention: For HA purposes, we are configuring the virtual IP interfaces, IBM
Information Server, and Grid (LoadLeveler and Ganglia) services on the
primary front end node to be started manually after system boot, rather than
automatically. This is to ensure that no conflicts arise after a successful
failover to the standby node, when the original primary is rebooted while the
standby node is in the role of the front end node.

Each of the steps shown in Figure 2-2 is briefly described here:
» Step 1: Installing and configuring the grid environment

This step describes the procedure for building the grid environment using the
Build Your Own Grid (BYOG) toolkit, and configuring this grid environment
using the Grid Enablement Toolkit. This step is described in detail in Section
2.5, “Step 1: Installing and configuring the grid environment” on page 54.

» Step 2: Tailoring existing DS/IA jobs to operate in grid environment

This step describes describe the procedure for migrating the existing
DataStage and Information Analyzer jobs to the grid environment. This step is
described in detail in Section 2.6, “Step 2: Tailoring existing DS/IA jobs to
operate in grid environment” on page 146.
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» Step 3: Managing the grid environment

This step describes procedures for managing the grid environment. This
includes the following tasks:

— Viewing the status of the Workload Scheduler LoadLeveler queues
— Adding and removing compute nodes
— Monitoring the grid environment using Ganglia or other commands

This step is described in detail in Section 2.7, “Step 3: Managing the grid
environment” on page 200.

» Step 4: Failing over to the standby node NILE

This step describes the procedure for failing over the IBM Information Server
grid environment from the primary front end node to the standby node. This
step is described in detail in Section 2.8, “Step 4: Failing over to the standby
node NILE” on page 221.

» Step 5: Failing back to the original front end node ORION

This step describes the procedure for restoring the IBM Information Server
grid environment from the standby front end node to the original front end
node. This step is described in detail in Section 2.9, “Step 5: Failing back to
the original front end node ORION” on page 236.
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2.5 Step 1: Installing and configuring the grid
environment

Step 1 describes the procedure for building the grid environment using the BYOG
toolkit, and configuring this grid environment using the Grid Enablement Toolkit.
This first step in executing the migration scenario consists of seven substeps.
Figure 2-3 shows these substeps for installing and configuring the grid
environment.

| Step a: Review existing IBM Information Server environment |

|

| Step b: Compile grid environment worksheet |

|

| Step c: Install pre-requisite patches |

!

| Step d: Set up “Virtual” IP and host name and private network |

|

| Step e: Build Grid environment using the BYOG toolkit |

l

| Step f: Install and configure Grid Enablement toolkit |

l

| Step g: Configure the standby node |

Figure 2-3 Steps in installing and configuring the grid environment

Each of the steps shown in Figure 2-3 is briefly described here:
» Step 1a: Reviewing existing IBM Information Server environment

This step is described in detail in Section 2.5.1, “Step 1a: Reviewing existing
IBM Information Server environment” on page 55.

» Step 1b: Compiling a grid environment worksheet

Identify the information that you must compile prior to beginning the process
of installing and configuring the grid environment. This step is described in
detail in Section 2.5.2, “Step 1b: Compiling a grid environment worksheet” on
page 63.

» Step 1c: Installing pre-requisite patches

Identify the pre-requisite patches and the actions to be taken after installing
them. This step is described in detail in Section 2.5.3, “Step 1c: Installing
pre-requisite patches” on page 66.
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» Step 1d: Setting up the Virtual IP and host name and private network

Set up the virtual IP required for supporting the HA environment. It also
includes the creation of a private network for the front end node and compute
node interactions for superior performance. This step is described in detail in
Section 2.5.4, “Step 1d: Setting up the Virtual IP and host name and private
network” on page 68.

» Step 1e: Building a Grid environment using the BYOG toolkit

Build the designed grid environment infrastructure using the BYOG toolkit
provided. This step is described in detail in Section 2.5.5, “Step 1e: Building a
Grid environment using the BYOG toolkit” on page 78.

» Step 1f: Installing and configuring Grid Enablement Toolkit

Install and configure the Grid Enablement Toolkit that enables existing
(pre-grid) DataStage, QualityStage, and Information Analyzer jobs to exploit
the grid environment. This step is described in detail in Section 2.5.6, “Step
1f: Installing and configuring Grid Enablement Toolkit” on page 131.

» Step 1g: Configuring the standby node

Configure the standby node to permit it to takeover as the front end node
when the original front end node fails. This step is described in detail in
Section 2.5.7, “Step 1g: Configuring the standby node” on page 143.

2.5.1 Step 1a: Reviewing existing IBM Information Server
environment

Review the existing IBM Information Server environment, including the IBM

Information Server version, patches installed, NIC details, and directories to be
shared. The information gathered is summarized in Table 2-1 on page 56.
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Table 2-1 Main summary of the existing IBM Information Server environment

S# Environment details Values
1 IBM Information Server version fixpaks and IBM Information Server v8.0.1.1 with the following
patches fixpaks and patches:
» patch_e117664
» patch_e122936
» e121367
» FixPack1.Redhat
» 1209169
» 12091612
2 NIC details
» Number available » 2 Ethernet
» Number configured » 1 (eth0) with MAC Address
00:14:5E:B4:16:3A
» Number active » 1 (eth0) with MAC Address
00:14:5E:B4:16:3A
3 IP address 9.43.86.77
4 Subnet mask 255.255.252.0
5 Host Name kazan.itsosj.sanjose.ibm.com
6 Gateway IP address 9.43.85.1
7 Nameserver |IP address 9.43.85.11
8 Directories to be shared
» IBM Information Server home directory » /opt/IBM/
» Home directory » /home
» DataStage jobs data directory » /ds_overview
» IBM WebSphere MQ directory » /opt/mgm/
> IBM Tivoli Load Leveler directories
9 /etc/hosts file contents 127.0.0.1 localhost.local domain localhost
9.43.86.77 kazan.itsosj.sanjose.ibm.com kazan
10 /etc/passwd file contents contents not shown here
11 /etc/group file contents contents not shown here
12 /etc/nsswitch file contents passwd: files
shadow: files
group: files
hosts: files dns
netgroup: files
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IBM Information Server version and patches

Version and patch information is available in the Version.xml file located in the
/opt/IBM/InformationServer directory as shown in Example 2-1.

Example 2-1 /opt/IBM/InformationServer/ Version.xml file contents

<?xml version="1.0" encoding="UTF-8"?>
<ProductVersion specversion="1.0">
<InstallType client="false" currentVersion="8.0.1.1" document="true"
domain="true" engine="true" repository="true"/>
<Products>
<Product installLocation="/opt/IBM/InformationServer/"
key="repositoryinstaller" name="repositoryinstaller"
version="8.0.1.0"/>
<Product installlocation="/opt/IBM/InformationServer/"
key="wiiinstaller" name="wiiinstaller" version="8.0.1.0"/>
<Product installlocation="/opt/IBM/InformationServer/"
key="servicesbhackbone" name="servicesbackbone" version="8.0.1.0"/>
<Product installlLocation="/opt/IBM/InformationServer/"
key="datastagedocs" name="datastagedocs" version="8.0.1.0"/>
<Product installlocation="/opt/IBM/InformationServer/"
key="datastage" name="datastage" version="8.0.1.0"/>
<Product installlocation="/opt/IBM/InformationServer/"
key="businessglossary" name="businessglossary" version="8.0.1.0"/>
<Product installlLocation="/opt/IBM/InformationServer/"
key="informationserver" name="informationserver" version="8.0.1.0"/>
<Product installlLocation="/opt/IBM/InformationServer/"
key="informationanalyzer" name="informationanalyzer"
version="8.0.1.0"/>
</Products>
<History>
<Sequence description="ibm_websphere_information_server" id="0"
installlLocation="/opt/IBM/InformationServer" TastUpdateDate="" patch=""
rollback="" status="Success" version="8.0.1.0"/>
<Sequence description="IA Rollup Patch 6. Summary ecase 120916.
Also includes non-IA components" id="1" installlLocation=""
lastUpdateDate="Wed Jul 25 09:42:56 PDT 2007" patch="120916"
rollback="/opt/IBM/InformationServer/Updates/120916" status="Success"
version=""/>
<Sequence description="Rollup Patch 6. Summary ecase 120916" id="2"
installlLocation="" lastUpdateDate="Sat Sep 01 00:56:40 PDT 2007"
patch="120916g" rollback="/opt/IBM/InformationServer/Updates/120916g"
status="Success" version=""/>
<Sequence description="Information Server 8.0.1 Fix Pack 1" id="3"
installlLocation="" lastUpdateDate="Mon Nov 26 17:33:05 PST 2007"
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patch="FixPackl.Redhat"
rollback="/opt/IBM/InformationServer/Updates/FixPackl.Redhat"
status="Success" version=""/>

<Sequence description="Component Installer patch for ECASE 121367
-- supports DTStage new properties" id="4" installLocation=""
lastUpdateDate="Mon Nov 26 17:37:16 PST 2007" patch="el21367"
rollback="/opt/IBM/InformationServer/Updates/el21367" status="Success"
version=""/>

<Sequence description="Server side components for deploying the
Distributed Transaction Stage" id="5" installlLocation=""
lastUpdateDate="Mon Nov 26 17:45:06 PST 2007" patch="patch_el22936"
rollback="/opt/IBM/InformationServer/Updates/patch_el122936"
status="Success" version=""/>

<Sequence description=" XML Reader and XML Writer library patch for
the ecase 117664" id="6" installLocation="" lastUpdateDate="Mon Nov 26
18:09:07 PST 2007" patch="patch_ell7664"
rollback="/opt/IBM/InformationServer/Updates/patch_el17664"
status="Success" version=""/>

</History>
<Properties>

<Property name="DB2Installlocation" value="/opt/IBM/db2/v9"/>

<Property name="AsbPortNumber" value="9080"/>

<Property name="AppServerUserName" value="wasadmin"/>

<Property name="DB2InstanceOwnerName" value="db2instl"/>

<Property name="DB2PortNumber" value="50001"/>

<Property name="AppServerHome"
value="/opt/IBM/WebSphere/AppServer"/>

<Property name="IADatabaseUserName" value="iauser"/>

<Property name="VPD"
value="/root/Instal1Shield/Universal/IBM/InformationServer/Gen2/_vpddb/
vpd.script"/>

<Property name="XMetaDatabaseName" value="xmeta"/>

<Property name="DB2CopyName" value=""/>

<Property name="AppServerName" value="websphere"/>

<Property name="DSEnginelLocation"
value="/opt/IBM/InformationServer/Server/DSEngine"/>

<Property name="InstallLocation"
value="/opt/IBM/InformationServer"/>

<Property name="XMetaDatabaseUserName" value="xmeta"/>

<Property name="XMetaDatabasePortNumber" value=""/>

<Property name="IADatabaseName" value="iadb"/>

<Property name="AsbHostName" value="Kazan.itsosj.sanjose.ibm.com"/>

<Property name="AsbAgentHostName"
value="Kazan.itsosj.sanjose.ibm.com"/>
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<Property name="WebSphereProfilelLocation"
value="/opt/IBM/WebSphere/AppServer/profiles/default"/>
</Properties>
</ProductVersion>

NIC details and IP address

The list of Ethernet Network Interface Cards (NIC) installed on the server, their
characteristics, and their status can be determined by issuing the following
commands:

» Tspci

Example 2-2 shows the results of the 1spci command filtered to show only
Ethernet adapters. It shows the existence of two Broadcom Corporation
Ethernet adapters.

Example 2-2 Ispci command output

[root@kazan ~]# 1spc1| grep Ethernet
06:00.0 Ethernet controller: Broadcom Corporation NetXtreme BCM5721
Gigabit Ethernet PCI Express (rev 11)
07:00.0 Ethernet controller: Broadcom Corporation NetXtreme BCM5721
Gigabit Ethernet PCI Express (rev 11)

» service network status
Example 2-3 shows the results of the service network status command.

It shows one configured device, eth0, which also happens to be active. This
means that only one of the two Ethernet adapters identified in Example 2-2
has been configured.

Example 2-3 Service network status command output

[root@kazan ™]# service network status
Configured devices:

lo ethQ

Currently active devices:

1o ethQ
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Note: When you have configured two interfaces (eth0 and eth1) and both
are active, the service network status command shows the following
output:

[root@orion ~]# service network status
Configured devices:

lo eth0 ethl

Currently active devices:

lo eth0 ethl

Next, if you and bring down one of the interfaces using the ifdown
command (ifdown ethl), the service network status command shows
the following output:

[root@orion ~]# service network status
Configured devices:

lo ethO ethl

Currently active devices:

lo eth0

» ifconfig

Example 2-4 shows results of issuing the ifconfig command that provides
details about the IP address (9.43.86.77), MAC Address (HWaddr
00:14:5E:B4:16:3A), and subnet mask (Mask:255.255.252.0) associated with
each interface.

Example 2-4 ifconfig command output

[root@kazan ™~]# ifconfig
eth0 Link encap:Ethernet HWaddr 00:14:5E:B4:16:3A
inet addr:9.43.86.77 Bcast:9.43.87.255 Mask:255.255.252.0
inet6 addr: fe80::214:5eff:feb4:163a/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:976111 errors:0 dropped:0 overruns:0 frame:0
TX packets:445119 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:201382012 (192.0 MiB) TX bytes:169549021 (161.6
MiB)
Interrupt:169
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Host Name and gateway IP address

The host name and gateway IP address are stored in the network file in the
/etc/sysconfig directory as shown in Example 2-5.

Example 2-5 Host Name and gateway address

[root@kazan ~]# more /etc/sysconfig/network
NETWORKING=yes
HOSTNAME=kazan.itsosj.sanjose.ibm.com
GATEWAY=9.43.85.1

Nameserver IP address

The nameserver IP address is stored in the resolv.conf file in the /etc directory as
shown in Example 2-6.

Example 2-6 Nameserver IP address

[root@kazan ~]# more /etc/resolv.conf
search itsosj.sanjose.ibm.com
nameserver 9.43.85.11

Directories to be shared

The directories to be shared between the front end node and the standby node
are as follows:

» Information Server home directory
/opt/IBM/

» DB2 home and user accounts directory
/home/

» DataStage jobs directory
/ds_overview

» IBM WebSphere MQ home directory
/opt/mgm/

Some of these directories are also accessed by the compute nodes (more on this
later).

letc/hosts file contents

The hosts file maps IP addresses to machine or domain names and an optional
nickname. See Example 2-7 on page 62. This file is typically consulted first for
name resolution.
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Example 2-7 /etc/hosts file contents

[root@kazan ~]# more /etc/hosts

# Do not remove the following line, or various programs

# that require network functionality will fail.

127.0.0.1 localhost.Tocaldomain localhost
9.43.86.77 kazan.itsosj.sanjose.ibm.com kazan

/etc/passwd file contents

The passwd file stores user account information required for login, and contains
one entry for each user of the system. A partial list is shown in Example 2-8.

Example 2-8 /etc/passwd file contents

[root@kazan ~]# more /etc/passwd
root:x:0:0:root:/root:/bin/bash
bin:x:1:1:bin:/bin:/sbin/nologin
daemon:x:2:2:daemon:/shin:/shin/nologin
adm:x:3:4:adm:/var/adm:/sbhin/nologin
xmeta:x:501:501::/home/xmeta:/bin/bash
dsadm:x:507:512::/home/dsadm:/bin/bash

.............

/etc/group file contents

The group file defines the groups to which users belong. Each entry identifies the
name of a group (db2inst1) and members of the group (root, admin, dsadm, and
nagraj). A partial list is shown in Example 2-9.

Example 2-9 /etc/group file contents

[root@kazan ™~]# more /etc/group
root:x:0:root
bin:x:1:root,bin,daemon
daemon:x:2:root,bin,daemon
sys:x:3:root,bin,adm
adm:x:4:root,adm,daemon
xmeta:x:501:xmeta,db2instl
dstage:x:512:dsadm,admin
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letc/nsswitch.conf file contents

The /etc/nsswitch.conf file specifies the services to be used when determining
information such as passwords, shadow, groups, hosts, and netgroup files.
Example 2-10 shows the contents indicating that such information must be
obtained from the files. In the case of hosts, the /etc/hosts file must be consulted
first before referencing the DNS.

Example 2-10 /etc/nsswitch.conf file contents

[root@kazan ~]# more /etc/nsswitch.conf | egrep 'passwd|shadow|group|hosts’

passwd: files
shadow: files
group: files
hosts: files dns

netgroup:  files

2.5.2 Step 1b: Compiling a grid environment worksheet

To ensure a smooth and successful installation and configuration of your planned
grid environment, we strongly recommend that you first compile the information
shown in the worksheet in Table 2-2. This worksheet shows the information
collected for our planned grid environment configuration shown in Figure 2-1 on

page 50.

Table 2-2 Worksheet for grid environment

S# | Environment details Values

1 Front end node host name ORION.itsosj.sanjose.ibm.com

2 Front end node "public” real IP address 9.43.86.101

3 Front end node “public” real IP address domain ORION.itsosj.sanjose.ibm.com
name

4 Front end node “public” virtual IP address 9.43.86.77

5 Front end node “public” virtual IP address domain kazan.itsosj.sanjose.ibm.com
name

6 Front end node “private” real IP address 192.168.1.101

7 Front end node “private” real IP address domain ORIONPVT.itsosj.sanjose.ibm.com
name

8 Front end node “private” virtual IP address 192.168.1.77

9 Front end node “private” virtual IP address domain KAZANPVT.itsosj.sanjose.ibm.com

name
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S#

Environment details

Values

10 | Front end node gateway IP address & subnet mask | 9.43.85.1 and 255.255.252.0
11 Standby node host name NILE.itsosj.sanjose.ibm.com
12 | Standby node “public” real IP address 9.43.86.76
13 | Standby node “public” real IP address domain name | NILE.itsosj.sanjose.ibm.com
14 | Standby node “private” real IP address 192.168.1.76
15 | Standby node “private” real IP address domain NILEPVT.itsosj.sanjose.ibm.com
name
16 | Compute node information
» Compute node 1 » Compute node 1
— ‘“private” real IP address - 192.168.1.102
— ‘“private” real IP address domain name — PHOENIXPVT.itsosj.sanjose.ibm.com
— MAC Address eth0 — 00:14:5E:AC:36:33
— MAC Address eth1 — 00:14:5E:AC:36:32
» Compute node 2 » Compute node 2
— ‘“private” real IP address - 192.168.1.103
— ‘“private” real IP address domain name — TARUSPVT.itsosj.sanjose.ibm.com
— MAC Address eth0 — 00:14:5E:A4:E4:C6
— MAC Address eth1 — 00:14:5E:A4:E4:C7
» Compute node 3 » Compute node 3
“private” real IP address — 192.168.1.134
— “private” real IP address domain name — LUXORPVT.itsosj.sanjose.ibm.com
— MAC Address eth0 — 00:03:47:13:D7:F1
— MAC Address eth1 — 00:02:55:AC:86:D2
17 | NISDomain' name IS.redbook.grid
18 | Mount directories on the compute nodes /opt/IBM/
/home/
/ds_overview/
19 | Shared directories on the standby node /opt/IBM/
/home/
/ds_overview/
/opt/mgm/
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S#

Environment details

Values

20 | DHCP server information
» |P range dynamic-bootp (for PXE boot) » 192.168.1.102 to 192.168.1.103
» Filename » /linux-install/prelinux.0
» Operating system location on 192.168.1.101 » /tftpboot/Redhat4

21 Network.# files? for each of the compute nodes

» network.102

» network.103

» network.134

» network --device eth1 --bootproto static
--ip 192.168.1.102 --netmask
255.255.252.0 --gateway 9.43.85.1
--nameserver 9.43.85.11 --hostname
phoenixpvt.itsosj.sanjose.ibm.com

network --device ethO --bootproto static
--ip 9.43.86.102 --netmask
255.255.252.0 --gateway 9.43.85.1
--nameserver 9.43.85.11 --hostname
phoenix.itsosj.sanjose.ibm.com

» network --device eth1 --bootproto static
--ip 192.168.1.103 --netmask
255.255.252.0 --gateway 9.43.85.1
--nameserver 9.43.85.11 --hostname
taruspvt.itsosj.sanjose.ibm.com

network --device ethO --bootproto static
--ip 9.43.86.103 --netmask
255.255.252.0 --gateway 9.43.85.1
--nameserver 9.43.85.11 --hostname
tarus.itsosj.sanjose.ibm.com

» network --device eth1 --bootproto static
--ip 192.168.1.134 --netmask
255.255.252.0 --gateway 9.43.85.1
--nameserver 9.43.85.11 --hostname
luxorpvt.itsosj.sanjose.ibom.com

network --device ethQ --bootproto static
--ip 9.43.86.134 --netmask
255.255.252.0 --gateway 9.43.85.1
--nameserver 9.43.85.11 --hostname
luxor.itsosj.sanjose.ibm.com

' An NIS domainname is the name for a group of related hosts.

2 This file provides network information such as host name, IP address, subnet mask, gateway IP address,

and nameserver information
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2.5.3 Step 1c: Installing pre-requisite patches

The following patches are required for supporting the grid environment on IBM
Information Server Version 8.0.1:

Note: Neither of these patches currently exist on our IBM Information Server
as identified in Example 2-1 on page 57.

» patch_e126149v4

This patch fixes a problem where status records for a job were being removed
in the window where a job has started but has not written any log entries.

Note: DataStage must be up and running when installing this patch.

» patch_e124940

Without this patch, Table Definition locators and Operational Metadata uses
the physical host name of the server on which IBM Information Server is
installed, rather than a logical server.

Note: The real host name, as reported by the hostname or gethostname ()
commands, is used for namespace qualification of persistent metadata.

This is a problem in an HA solution environment when the takeover node has
a different physical host name. This results in DataStage projects not working
when failed over to the standby node.

This patch defines a new environment variable DS_HOSTNAME_ALIAS and
modifies several modules to use this value to override the physical host name.
This allows the real host name to be different in an HA environment involving
a standby node, and for everything to continue working after a failover if the
DS_HOSTNAME_ALIAS environment variable always has the same logical
host name.

The DS_HOSTNAME_ALIAS environment variable is assigned the name
kazan.itsosj.sanjose.ibm.com that is the same as the current physical host
name. We will change kazan.itsosj.sanjose.ibm.com to a logical (or virtual)
host name and assign a new physical host name
(ORION.itsosj.sanjose.ibm.com) in Section 2.5.4, “Step 1d: Setting up the
Virtual IP and host name and private network” on page 68 to support our HA
solution.
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After this patch has been installed, you must perform the following steps:

a. Modify the dsenv file with the new environment variable as shown in
Example 2-11.

Example 2-11 Modify dsenv file

---------

### For Patch ECASE: 124940
DS_HOSTNAME_ALIAS=kazan.itsosj.sanjose.ibm.com
export DS_HOSTNAME_ALIAS

b. Source the dsenv file as shown in Example 2-12.

Example 2-12 Source the dsenv file as root

. $DSHOME/dsenv

c. For the changes to take effect, perform the following steps:

i. Check that no clients or jobs are running (as shown in Example 2-13).

ii. Stop the instance (as shown in Example 2-14 on page 68).
iii. Start the instance (as shown in Example 2-15 on page 68).

Example 2-13 Check that no clients or jobs are running

$DSHOME/bin/uv -admin -info

Details for DataStage Engine release 8.0.1.0 instance "ade"
Install history : Installed by root (admin:dsadm) on: Tue Jul
24 18:44:04 PDT 2007

Instance tag : ade

Engine status : Running

Engine location : /opt/IBM/InformationServer/Server/DSEngine

Binary location
/opt/IBM/InformationServer/Server/DSEngine/bin

Impersonation : Enabled
Administrator : dsadm
Autostart mode : enabled

Autostart link(s) : /etc/rc.d/init.d/ds.rc

: /etc/rc.d/rc2.d/S999ds.rc

: /etc/rc.d/rc3.d/S999ds.rc

: /etc/rc.d/rc4.d/S999ds.rc

: /etc/rc.d/rc5.d/S999ds.rc
Startup script
/opt/IBM/InformationServer/Server/DSEngine/sample/ds.rc
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Cache Segments :0 active
User Segments :0 active

DSnum Uid Pid Ppid C Stime Tty Time Command

Example 2-14 Stop the instance

$DSHOME/bin/uv -admin -stop

Example 2-15 Start the instance

$DSHOME/bin/uv -admin -start

d. Verify that the environment variable changes have taken effect as shown
in Example 2-16.

Example 2-16 Verify that the environment variables have taken effect

#Get the PID for the DataStage Engine
ps -ef | grep dsr | grep -v grep
root 25059 1 0 09:31 pts/4 00:00:00
/opt/IBM/InformationServer/Server/DSEngine/bin/dsrpcd
# Get the environment variables for the running PID 25059
(cat /proc/25059/environ ; echo)| tr "\000" "\n" | grep -i hostname
DS_HOSTNAME_ALIAS=kazan.itsosj.sanjose.ibm.com

2.5.4 Step 1d: Setting up the Virtual IP and host name
and private network

68

Set up the Virtual IP on the existing server to support the HA environment and
verify that existing jobs continue to work. This step also details the creation of a
required private network for the front end node and compute node interactions for
superior performance.

Attention: The following steps were necessary in our environment because
we manually set up our HA environment. In practice, organizations use HA
software such as Heartbeat to perform these tasks for you.

Heartbeat is available from the from the Linux-HA Project at the following Web
page:
http://www.linux-ha.org

Deploying a Grid Solution with the IBM InfoSphere Information Server


http://www.linux-ha.org
http://www.linux-ha.org

To Set up Virtual IP and host name and private network, perform the following
steps:

1. Set up the Virtual IP address.

You must create or assign a new real IP address and then convert the existing
IP address to the Virtual IP address as follows:

a. Modify the IP address in the ifcfg-eth0 interface configuration file in the
/etc/sysconfig/network-scripts directory from a value of 9.43.86.77 to a
value of 9.43.86.101.

The original IP address (9.43.86.77) becomes the Virtual IP address, and
the new value (9.43.86.101) becomes the real IP address. The modified
contents are shown in Example 2-17.

Note: The ONBOOT=yes option specifies that this device must be
activated at boot-time. This option only applies to real IP addresses and
not to virtual IP addresses.

Example 2-17 /etc/sysconfig/network-scripts/ifcfg-ethO file: Modified contents

DEVICE=ethO
BOOTPROTO=static
HWADDR=00:14:5E:B4:16:3A
IPADDR=9.43.86.101
NETMASK=255.255.252.0
ONBOOT=yes

TYPE=Ethernet

b. Create a new alias interface configuration file ifcfg-eth0:1 in the
/etc/sysconfig/network-scripts directory. This corresponds to the Virtual IP
address definition associated with the ethO device as shown in
Example 2-18 on page 70. The Virtual IP address is 9.43.86.77
(previously the real IP address).

Note: The ONPARENT=no option specifies that this device must not be
activated at boot-time. The default is yes. As mentioned earlier, the
ONBOOQOT option only applies to real IP addresses, and the
ONPARENT option performs the corresponding function for virtual IP
addresses. The parent to the virtual IP addresses is the real IP address
corresponding to it.

With the ONPARENT=no option, this virtual IP interface does not start
up on boot. You must therefore explicitly start it with the ifup eth0:1
command.
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Example 2-18 /etc/sysconfig/network-scripts/ifcfg-eth0:1 file contents

DEVICE=eth0:1
BOOTPROTO=static
HWADDR=00:14:5E:B4:16:3A
IPADDR=9.43.86.77
NETMASK=255.255.252.0
ONPARENT=no
TYPE=Ethernet

2. Set up the private network.

Create the following files in the /etc/sysconfig/network-scripts directory
corresponding to the second Ethernet adapter (MAC Address
00:14:5E:B4:16:3B):

— ifcfg-eth1 interface configuration file

This file corresponds to the private network (192.168.1.0) with the real IP
address of 192.168.1.101 as shown in Example 2-19.

Example 2-19 /etc/sysconfig/network-scripts/ifcfg-eth1 file contents

DEVICE=ethl
BOOTPROTO=static
HWADDR=00:14:5E:B4:16:3B
IPADDR=192.168.1.101
NETMASK=255.255.252.0
ONBOOT=yes

TYPE=Ethernet

— ifcfg-eth1:1 alias interface configuration file

This file corresponds to the private network (192.168.1.0) with the Virtual
IP address of 192.168.1.77 as shown in Example 2-20 on page 71.

Note: The ONPARENT=no option specifies that this device must not be
activated at boot-time. The default is yes. The ONBOOT option only
applies to real IP addresses, and the ONPARENT option performs the
corresponding function for virtual IP addresses. The parent to the virtual
IP addresses is the real IP address corresponding to it.

With the ONPARENT=no option, this virtual IP interface does not start
up on boot. You must start it with the ifup ethl:1 command.
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Example 2-20 /etc/sysconfig/network-scripts/ifcfg-eth1:1 file contents

DEVICE=ethl:1
BOOTPROTO=static
HWADDR=00:14:5E:B4:16:3B
IPADDR=192.168.1.77
NETMASK=255.255.252.0
ONPARENT=no
TYPE=Ethernet

After the interface configuration files have been updated or created, reboot the
server for the changes to take effect.

After reboot, perform the following steps:

1. Start the virtual IP interfaces eth0:1 and eth1:1 using the ifup commands.
2. Start the IBM Information Server using the appropriate commands

3. Associate the newly added IP addresses with domain names by updating the
/etc/hosts file as shown in Example 2-21.

The new public address (9.43.86.101) and private addresses (192.168.1.77
and 192.168.1.101) and their corresponding domain names and nicknames
are highlighted.

Example 2-21 /etc/hosts file: Modified contents

# Do not remove the following line, or various programs
# that require network functionality will fail.

127.0.0.1 localhost.localdomain localhost
### Public Addresses

9.43.86.77 kazan.itsosj.sanjose.ibm.com kazan
9.43.86.101 orion.itsosj.sanjose.ibm.com orion

### Private Addresses
192.168.1.77 kazanpvt.itsosj.sanjose.ibm.com kazanpvt
192.168.1.101 orionpvt.itsosj.sanjose.ibm.com orionpvt

4. Set the host name to the domain name (ORION.itsosj.sanjose.ibm.com) on
the public network by modifying the network file in the /etc/sysconfig directory
as shown in Example 2-22 on page 72.
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Note: The physical host name that you define here must match the
Workload Scheduler LoadLeveler central manager name specified when
you initialize loadl on front end node (more on this later).

This step ensures that you explicitly define what it must be. In our case, it is
the domain name ORION.itsosj.sanjose.ibm.com associated with the new
public address 9.43.86.101

Example 2-22 Set the host name in the network file in the /etc/sysconfig directory

NETWORKING=yes
HOSTNAME=orion.itsosj.sanjose.ibm.com
GATEWAY=9.43.85.1

5. Verify the host name is set correctly by issuing the hostname command as
shown in Example 2-23.

Example 2-23 Verify the host name

[root@orion IBM]# hostname
orion.itsosj.sanjose.ibm.com

6. Verify that all the devices defined earlier have started successfully, and that
the domain names can be pinged successfully.

The ifconfig command ouput (Example 2-24) shows the eth0, eth0:1, eth1,
and eth1:1 devices with their corresponding IP addresses.

Example 2-24 ifconfig command output

[root@orion IBM]# ifconfig
eth0 Link encap:Ethernet HWaddr 00:14:5E:B4:16:3A
inet addr:9.43.86.101 Bcast:9.43.87.255 Mask:255.255.252.0
inet6 addr: fe80::214:5eff:feb4:163a/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:1339521 errors:0 dropped:0 overruns:0 frame:0
TX packets:766449 errors:0 dropped:0 overruns:0 carrier:0
colTisions:0 txqueuelen:1000
RX bytes:183792784 (175.2 MiB) TX bytes:271346984 (258.7
MiB)
Interrupt:169

eth0:1 Link encap:Ethernet HWaddr 00:14:5E:B4:16:3A
inet addr:9.43.86.77 Bcast:9.43.87.255 Mask:255.255.252.0
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
Interrupt:169
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ethl

Link encap:Ethernet HWaddr 00:14:5E:B4:16:3B
inet addr:192.168.1.101 Bcast:192.168.3.255

Mask:255.255.252.0

ethl:1

inet6 addr: fe80::214:5eff:feb4:163b/64 Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

RX packets:104900 errors:0 dropped:0 overruns:0 frame:0

TX packets:1227864 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000

RX bytes:13957106 (13.3 MiB) TX bytes:1797068640 (1.6 GiB)
Interrupt:169

Link encap:Ethernet HWaddr 00:14:5E:B4:16:3B
inet addr:192.168.1.77 Bcast:192.168.3.255

Mask:255.255.252.0

To

MiB)

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
Interrupt:169

Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0

inet6 addr: ::1/128 Scope:Host

UP LOOPBACK RUNNING MTU:16436 Metric:1

RX packets:2805938 errors:0 dropped:0 overruns:0 frame:0
TX packets:2805938 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:0

RX bytes:929250275 (886.2 MiB) TX bytes:929250275 (886.2

Example 2-25 through Example 2-28 on page 74 show the successful pinging
of the domain names orion, orionpvt, kazanpvt, and kazan.

Example 2-25 ping orion

[root@orion ~]# ping -c 1 orion

PING orion.itsosj.sanjose.ibm.com (9.43.86.101) 56(84) bytes of data.

64 bytes from orion.itsosj.sanjose.ibm.com (9.43.86.101): icmp_seq=0 tt1=64
time=0.056 ms

--- orion.itsosj.sanjose.ibm.com ping statistics ---
1 packets transmitted, 1 received, 0% packet Toss, time Oms
rtt min/avg/max/mdev = 0.056/0.056/0.056/0.000 ms, pipe 2
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Example 2-26 ping orionpvt

[root@orion pxeboot]# ping -c 1 orionpvt

PING orionpvt.itsosj.sanjose.ibm.com (192.168.1.101) 56(84) bytes of data.
64 bytes from orionpvt.itsosj.sanjose.ibm.com (192.168.1.101): icmp_seq=0
tt1=64 time=0.037 ms

--- orionpvt.itsosj.sanjose.ibm.com ping statistics ---
1 packets transmitted, 1 received, 0% packet Toss, time Oms
rtt min/avg/max/mdev = 0.037/0.037/0.037/0.000 ms, pipe 2

Example 2-27 ping kazanpvt

[root@orion pxeboot]# ping -c 1 kazanpvt

PING kazanpvt.itsosj.sanjose.ibm.com (192.168.1.77) 56(84) bytes of data.

64 bytes from kazanpvt.itsosj.sanjose.ibm.com (192.168.1.77): icmp_seq=0 tt1=64
time=2.92 ms

--- kazanpvt.itsosj.sanjose.ibm.com ping statistics ---
1 packets transmitted, 1 received, 0% packet loss, time Oms
rtt min/avg/max/mdev = 2.925/2.925/2.925/0.000 ms, pipe 2

Example 2-28 ping kazan

[root@orion pxeboot]# ping -c 1 kazan
PING kazan (9.43.86.77) 56(84) bytes of data.
64 bytes from kazan (9.43.86.77): icmp_seq=0 tt1=64 time=0.190 ms

--- kazan ping statistics ---
1 packets transmitted, 1 received, 0% packet Toss, time Oms
rtt min/avg/max/mdev = 0.190/0.190/0.190/0.000 ms, pipe 2

7. Because we want interactions between the conductor node and the compute
nodes to occur on the private network, perform the following updates to the
dsenv file and the default.apt configuration file:

a. The $APT_PM_CONDUCTOR_HOSTNAME environment variable
determines the node name that section leaders on the compute node use
to connect back to the conductor. Refer to the Parallel Framework in
Appendix C, “Parallel Framework” on page 303. Specify the node name
corresponding to the private network (kazanpvt.itsosj.sanjose.ibm.com),
which must then be exported as shown in Example 2-29 on page 75.

Note: These changes are dynamic and do not require a reboot.
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Example 2-29 Modify dsenv file

### For virtual host name being kazanpvt.itsosj.sanjose.ibm.com
APT_PM_CONDUCTOR_HOSTNAME=kazanpvt.itsosj.sanjose.ibm.com
export APT_PM_CONDUCTOR_HOSTNAME

.....

b. The default.apt configuration file must also be modified so that the
fastnames corresponding to the conductor and compute nodes referenced
the private network as shown in Example 2-30 where
kazan.itsosj.sanjose.ibm.com (public network) was replaced with
kazanpvt.itsosj.sanjose.ibm.com (private network) as highlighted.

Example 2-30 default.apt file: Modified contents

{
node "nodel"
{
fastname "kazanpvt.itsosj.sanjose.ibm.com"
pools "conductor"
resource disk "/opt/IBM/InformationServer/Server/Datasets" {pools ""}
resource scratchdisk "/opt/IBM/InformationServer/Server/Scratch" {pools
"y
}
node "node2"
{
fastname "kazanpvt.itsosj.sanjose.ibm.com"
pools ""
resource disk "/opt/IBM/InformationServer/Server/Datasets" {pools ""}
resource scratchdisk "/opt/IBM/InformationServer/Server/Scratch" {pools
n II}
}
node "node3"
{
fastname "kazanpvt.itsosj.sanjose.ibm.com"
pools ""
resource disk "/opt/IBM/InformationServer/Server/Datasets" {pools ""}
resource scratchdisk "/opt/IBM/InformationServer/Server/Scratch" {pools

||||}
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8. Verify the success of all the changes made so far, by running an existing job,
as shown in Figure 2-4 through Figure 2-7 on page 77.

The results of this execution are shown in Figure 2-5. The DataStage and
QualityStage Director log (Figure 2-6 on page 77) shows the progress of the
execution identifying the default.apt configuration file being used. The
default.apt configuration file contents are shown in Figure 2-7 on page 77.

7. WebSphere DataStage Designer - KAZAN.ITSOS.J.SANJOSE.IBM.COM\IS_Grid - [Parallel - rowGenSegFile]
L CLETEIE DataStage and QualityStage  Designer

&' File Edit View Repository Diagram Import Export Tools Window Help _Iﬁllﬂ

3 - i If | BT/ |E 06590

Ju |5

‘IUrows Tﬂrmvs 2
HoldRows rows/sec SequentialFils
rowsfsec

Figure 2-4 rowGenSleeper with sequential file, part 1 of 4
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Figure 2-5 rowGenSleeper with sequential file, part 2 of 4
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[ WebSphere DataStage Director - KAZAN.ITSOSJ.SANJOSE.IBM.COM\IS_Grid
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10:06:24 AM  4/11/2008 Info main_program: |[BM WebSphere DataStage Enterprise Edition 8.0.1.4668 (..}

100624 AM 471172008 Info main_program: orchgeneral: loaded ()

100629 AN 4/11/2008 Info main_program: AP T configuration file: fopt/IBM/Information Server/ Server/Corfigurations/default apt (...} |

100629 AN 4/11/2008 Info SequentialFile,: Export complete; 10 records exported successfully, 0 rejected.

100629 AN 4/11/2008 Info main_program: Step execution finished with status = OK.

100629 AN 4/11/2008 Info main_program: Startup time, 0:00; production run time, 0:05.

10:06:29 AN 4/11/2008 Info Parallel job reports successful completion
: 4/11/2008 Control Finished Job rowGenSeqFile.

[i] i

Figure 2-6 rowGenSleeper with sequential file, part 3 of 4
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Figure 2-7 rowGenSleeper with sequential file, part 4 of 4
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2.5.5 Step 1e: Building a Grid environment using the BYOG toolkit

The BYOG toolkit is a set of scripts, templates, and procedures designed to help
you configure a RedHat or SUSE Linux grid environment. For full details on the
BYOG toolkit, refer to Appendix A, “Grid deployment toolkits” on page 243.

The steps in setting up the grid environment infrastructure using the BYOG toolkit
are as follows:

1. Setting up NFS, NIS, SSH, and Ganglia on the front end node.
2. Preparing the PXE Boot server on the front end node.
3. PXE boot execution on a compute node.

Setting up NFS, NIS, SSH, and Ganglia on the front end node

NFS, NIS, SSH, and Ganglia software packages are required to support the grid
environment. This step describes the installation and configuration of these
software packages on the front end node.

Note: IBM Workload Scheduler LoadlLeveler must also be installed. This is
described in “Installing and configuring Workload Scheduler LoadLeveler’ on
page 102.

NFS

In the grid environment, compute nodes access IBM Information Server and
other libraries such as Workload Scheduler LoadLeveler on the front node
through NFS mounts. This requires that NFS be installed on the front end node,
ensure it is started at boot, and exporting the shared file systems for mounting by
the compute nodes. The following procedure details the steps to install NFS on
the front end node:

1. The code in Example 2-31 checks to see if the NFS package is installed.
Because no results were returned, it indicated that the NFS package was not
installed.

Example 2-31 Check if the NFS package is installed

[root@orion ~]#rpm -qa|grep nfs

2. The code in Example 2-32 installs the NFS package.

Example 2-32 Install the NFS package

[root@orion ~]#rpm -ivh nfs-utils-1ib* system-config-nfs* nfs-utils*
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3. The code in Example 2-33 verifies that NFS was successfully installed.

Example 2-33 Verify that the NFS package is installed

[root@orion ~]# rpm -qa | grep nfs
nfs-utils-1.0.6-80.EL4
nfs-utils-1ib-1.0.6-8
system-config-nfs-1.2.8-1

4. The code in Example 2-34 activates the NFS service and verifies that the
NFS service is configured to start at system boot.

Example 2-34 Start the NFS service and verify

[root@orion ~]#chkconfig --level 345 nfs on

[root@orion ~]#chkconfig --Tist|grep nfs
nfs 0:o0ff l:off 2:0ff 3:on 4:on 5:on 6:0ff

Note: For more details on setting up NFS, refer to the following Web page:

http://www.ibm.com/developerworks/systems/Tibrary/es-networkinsta
11/index.html

The exports file (Example 2-35 on page 80) identifies the file systems that
must be made available for mounting, and the various parameters that control
the access clients have to these file systems. The /home, /ds_overview, and
/opt/IBM file systems can be mounted read/write, while the /tftpboot can only
be mounted read only.

Attention: In general, the software (/home, /ds_overview, and /opt/IBM file
systems) is NFS-mounted to the compute nodes from either the front end
node or from a NAS device. It is not always from the front end node. The
only requirement for NFS on the front end is for the PXE boot process
(which is normally defined as the server providing the software for the PXE
boot images).

In our case, the front end node uses a SAN for the software and exposes it
through NFS.

If we had a NAS configuration, we only require the /tftpboot directory in the
exports file for NFS.

The exportfs command (Example 2-36 on page 80) exports all the file
systems in the /etc/exports file to all the NFS clients.
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Example 2-35 /etc/exports file contents

/home *(rw,sync)
/ds_overview *(rw,sync)
/opt/IBM *(rw,sync)
/tftpboot *(ro)

......

Example 2-36 exportfs -a to update the NFS server

exportfs -a

NIS

Network Information Service (NIS) is a directory service that is used for
maintenance and distribution of a central directory of user and group information,
host names, e-mail aliases, and other text-based tables of information in a
computer network.

Note: NIS was originally called Yellow Pages or YP.

The central directory eliminates the need to duplicate this information about the
individual systems by maintaining a central database repository on a master
server. One or more subordinate servers may be defined to ensure the continuity
of NIS services in the event of the master server being down.

In a grid environment, the compute nodes and the standby node must share user
account information and host names. This is achieved through NIS. For HA, NIS
subordinate servers must be configured as follows:

1. The code in Example 2-37 checks to see if the NIS package
ypserv-2.13-18.i386.rpm is installed. Because no results were returned, it
indicated that the NIS package was not installed.

Example 2-37 Check if the NIS package is installed

rpm -qa | grep -i ypserv
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2. The code in Example 2-38 installs the NIS package from the CDROM, while

the code in Example 2-39 verifies that NIS was successfully installed.

Example 2-38 Install the NIS package

rpm -ivh /mnt/cdrom/Redhat/RPMS/ypserv-2.13-18.1386.rpm

Preparing...

l:ypserv

#H##HH AR AR AR AR AR AR AR [100%]
#H##EHHR R AR AR AR AR AR [100%]

Example 2-39 Verify that the NIS package is installed

# rpm -qga | grep -i ypserv
ypserv-2.13-18

Example 2-40 shows the configuration of the NIS domain (IS.redbook.grid
from Table 2-2 on page 63) by updating the network file in the /etc/sysconfig
directory.

When an NIS client broadcasts its requests for information from an NIS
server, it includes the name of the NIS domain of which it is part. This enables
multiple NIS servers on a network to determine the server that must answer a
particular request. An NIS domainname is the name for a group of related
hosts. We strongly recommend that you do not choose the Internet
domainname as the NIS domainname, because it can cause confusion when
debugging network problems as well as result in security exposures.

Example 2-40 /etc/sysconfig/network file contents

NETWORKING=yes
HOSTNAME=orionpvt.itsosj.sanjose.ibm.com
GATEWAY=9.43.85.1
NISDOMAIN=IS.redbook.grid

Example 2-41 shows the contents of the ypservers file in the /var/yp directory
that lists the NIS servers in the namespace. It identifies the domain names on
the private network for the front end node
(ORIONPVT.itsosj.sanjose.ibm.com) and standby node
(NILEPVT.itsosj.sanjose.ibm.com) as the NIS servers.

Note: The ypinit -m command updates this file.

Example 2-41 /var/yp/ypservers file contents

orionpvt.itsosj.sanjose.ibm.com
nilepvt.itsosj.sanjose.ibm.com
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Example 2-42 shows the configuration of the Makefile in the /var/yp directory
that tells NIS to push the map files to subordinate servers (NOPUSH=false)
listed in the ypservers file (Example 2-41 on page 81). Our HA environment
requirement had us define an NIS subordinate server on the standby node.

NIS maps are database files that are kept in the /var/yp directory. They are
generated from configuration files in the /etc directory of the NIS master. The
NIS database is composed of the following files:

— passwd.byname

— group.byname

— networks.byaddr
— hosts.byname

— protocols.bynumber
— services.byname
— mail.aliases

— ethers.byname

Example 2-42 /var/yp/Makefile file contents

NOPUSH=false

-----

3. The code in Example 2-43 sets the system's NIS/YP domain name to
IS.redbook.grid using the ypdomainname command.

Note: It is possible for a single machine to be an NIS master server for
more than one NIS domain, but only one domain can be current at any one
time. This command sets the domain name to IS.redbook.grid for this
machine.

Example 2-43 Set the ypdomainname

ypdomainname IS.redbook.grid

4. The code in Example 2-44 restarts the portmap service by issuing the
portmap restart command.

Example 2-44 Restart the portmap service

portmap restart

About portmap: The portmap service is a dynamic port assignment
daemon for RPC services such as NIS and NFS
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5. The code in Example 2-45 activates and starts the following NIS services:
— ypserv: The ypserv daemon looks up information in local NIS maps

— yppasswdd: The yppasswd daemon receives and executes requests from
the yppasswd command

— ypxfrd: The ypxrfd daemon is the transfer agent that handles map transfer
requests from yppush on the master server to the subordinate server and
clients

— ypbind: The ypbind daemon enables client processes to bind, or connect,
to an NIS server

Example 2-45 Configure and start the yp services

chkconfig --level 345 ypserv on
chkconfig --level 345 yppasswdd on
chkconfig --level 345 ypxfrd on
chkconfig --level 345 ypbind on
service ypserv start

service yppasswdd start

service ypxfrd start

service ypbind start

6. The code in Example 2-46 configures this NIS server as the master by issuing
the ypinit -m command.

This converts /etc/passwd, /etc/shadow, hosts, and other files into NIS GNU
dbm database format and generate a make file.

At the prompt, add both master (ORIONPVT.itsosj.sanjose.ibm.com) and
subordinate server (NILEPVT.itsosj.sanjose.ibm.com).

Example 2-46 Configure NIS server as master

[root@orion post-installl# /usr/1ib/yp/ypinit -m

At this point, we have to construct a list of the hosts which will
run NIS

servers. orion.itsosj.sanjose.ibm.com is in the 1ist of NIS server
hosts. Please continue to add the names for the other hosts, one
per line.

When you are done with the

list, type a <control D>.

next host to add: orionpvt.itsosj.sanjose.ibm.com

next host to add: nilepvt.itsosj.sanjose.ibm.com

next host to add:

The current 1ist of NIS servers looks like this:
orionpvt.itsosj.sanjose.ibm.com

nilepvt.itsosj.sanjose.ibm.com
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Is this correct? [y/n: y] ¥y

We need a few minutes to build the databases...
Building /var/yp/IS.redbook.grid/ypservers...

Running /var/yp/Makefile...

gmake[1]: Entering directory ~/var/yp/IS.redbook.grid'
Updating passwd.byname...

Updating passwd.byuid...

Updating group.byname...

Updating group.bygid...

Updating hosts.byname...

Updating hosts.byaddr...

Updating rpc.byname...

Updating rpc.bynumber...

Updating services.byname...

Updating services.byservicename...

Updating netid.byname...

Updating protocols.bynumber...

Updating protocols.byname...

Updating mail.aliases...

gmake[1]: Leaving directory ~/var/yp/IS.redbook.grid"

orionpvt.itsosj.sanjose.ibm.com has been set up as a NIS master
server.

Now you can run ypinit -s orionpvt.itsosj.sanjose.ibm.com on all
slave server.

Attention:

» On the NIS subordinate server (NILEPVT.itsosj.sanjose.ibm.com), you
must issue the following command:

ypinit -s ORIONPVT.itsosj.sanjose.ibm.com

> On each of the NIS clients (LUXORPVT.itsosj.sanjose.ibm.com,
TARUSPVT.itsosj.sanjose.ibm.com, and
PHOENIXPVT.itsosj.sanjose.ibm.com), you must add the following
entries to the /etc/yp.conf file:

domain IS.redbook.grid server 192.168.1.101
domain IS.redbook.grid server 192.168.1.76

The post installation process of the BYOG allows for additional
configuration, which can update the /etc/yp.conf file during system
build. A manual process is not required.
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7. The code in Example 2-47 provides for rebuilding the NIS database and
pushing configuration change notification to NIS clients when you make
changes (such as adding users) to the NIS master server by issuing the make
-C /var/yp command.

Example 2-47 make command to rebuild NIS database

make -C /var/yp

Because configuration changes may occur at any time, it is desirable to have
the make -C /var/yp command issued at frequent intervals using the cron
utility as shown in Example 2-48. In our case, we chose to run it once a day at
2 AM.

Example 2-48 Schedule cron utility

# crontab -e <<< edit the crontab file
# Run make -C /var/yp every day at 2 AM
02 *** /Jysr/bin/make -C /var/yp

Note: For more details on setting up an NIS master server and NIS
subordinate servers, refer to the following Web page:

http://www.ibm.com/developerworks/aix/library/au-linuxtogether/in
dex.htm]

SSH

The IBM InfoSphere Enterprise Framework requires password-less login from
the front end node to each defined compute node within the grid. An SSH key is
required for each user that runs IBM Information Server and LoadLeveler. For
IBM Information Server, the user is dsadm. For LoadLeveler, the user is loadl.

1. To generate the SSH key, change to the user that needs password-less login
and generate an ssh key. Example 2-49 shows the generation for user
dsadm.

Example 2-49 Generate ssh key for user dsadm

su - dsadm
ssh-keygen -t rsa

Note: You must repeat this procedure for each user that runs InfoSphere
Applications.
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2. Copy the generated key into the authorized keys file and remove execute
permission as shown in Example 2-50.

Note: Because we used a shared directory for the /home directory, we do
not have to copy it into the individual compute nodes' /home directory.

Example 2-50 Copy into the authorized key file and remove execute permission

cp V/.ssh/id_rsa.pub ~/.ssh/authorized keys
chmod 600 ~/.ssh/authorized_keys

3. Create a config file in the ~/.ssh/ directory with a single entry
StrictHostKeyChecking no as shown in Example 2-51.

Example 2-51 ~/.ssh/config file contents

StrictHostKeyChecking no

Preparing the PXE Boot server on the front end node

This step describes the configuration of the Preboot eXecution Environment
(PXE) boot server on the front end node that is used by the individual compute
nodes to download, install, and configure the appropriate prerequisite software.

Attention: You do not have to choose PXE to install and configure your
compute nodes if you happen to have a more efficient procedure to do so.

The PXE is an environment on which to boot computers using a network
interface independently of available data storage devices such as a local disk
drive or CDROM s. Booting through the network is often an effort to centralize
management of disk storage, especially in cluster computing where nodes may
or may not have local disks. The initial software to be loaded on a node is loaded
from a server in the network, typically using the Trivial File Transfer Protocol
(TFTP). The server from which to load the initial software is usually found by
broadcasting or multicasting a Bootstrap Protocol or Dynamic Host Configuration
Protocol (DHCP) request. Typically, this initial software is not a full image of the
operating system to be loaded, but just enough for the operating system to start
and then take control of the booting process, and continue booting over the
network.

Note: For further details on PXE, refer to the following Web page:

http://www.redhat.com/docs/manuals/enterprise/RHEL-4-Manual/sysadmin
-guide/pt-install-info.html
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Setting up the front end node as a PXE Boot server involves the following steps:

1.

© N o o &~ W

9.

Creating a tftpboot directory structure and verifying that it can be mounted as
a file system.

Creating the RedHat installation tar image and copying it to the /tftpboot
directory.

Installing BYOG tar file under the /tftpboot directory.
Verifying /tftpboot directory structure.

Modifying the postenv file.

Installing and configuring a DHCP service.

Installing and configuring a TFTP service.

Installing and configuring Ganglia.

Installing and configuring Workload Scheduler LoadLeveler.

10.Adding the compute nodes to Loadl_admin file.

11.Creating the kickstart file for each new compute node.

These steps are described in the following sections:

Creating a tfipboot directory structure and verifying that it can be
mounted as a file system

Create the tftpboot directory structure and verify tftpboot directory structure and
verify that it can be mounted as a file system because the PXE client accesses
the contents of the /tftpboot directory in that manner.

1.

The code in Example 2-52 creates the tftpboot structure required for setting
up the PXE boot server environment on the front end node.

Example 2-52 Create tftfpboot directory structure

mkdir /tftpboot

mkdir /tftpboot/linux-install

mkdir /tftpboot/linux-install/pxeboot
mkdir /tftpboot/linux-install/pxelinux.cfg
mkdir /tftpboot/config_template

mkdir /tftpboot/NICfiles
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2. Verify that /tftpboot can be mounted as a file system by performing the
following steps:

a. Establish a mount point /mnt/tmp as follows:
mkdir /mnt/tmp

b. Verify that /tftpboot can be mounted as a file system as shown in
Example 2-53.

Example 2-53 Verify that /tffpboot can be mounted as a file system

[root@orion ~]# mount 192.168.1.101:/tftpboot /mnt/tmp
[root@orion ~]# df -k
Filesystem 1K-blocks Used Available Use% Mounted on
/dev/mapper/VolGroup00-LogVo100
574536368 49731048 495620504 10% /

/dev/sdal 101086 15340 80527 17% /boot
none 4154816 0 4154816 0% /dev/shm

192.168.1.101:/tftpboot
574536384 49731040 495620512 10% /mnt/tmp

c. After successful validation, unmount the file system as follows:

umount /mnt/tmp

Creating the RedHat installation tar image and copying it to the
/tftpboot directory

Create the Redhat4.tar.gz file in the /tftpboot directory, list it to verify its contents,
and extract it to the /tftpboot directory.

Note: RedHat Linux Enterprise 4 is not provided as part of the BYOG toolkit.
You must license it separately.

The Redhat4.tar.gz file is created from an install image on a DVD or CD and
copied into the tftpboot directory using the following steps:

1. Mount the RedHat Linux Enterprise 4 DVD on /mnt/RedHat4.

2. Issue the command cd /mnt as root.

3. Issue the command tar -cvzf /tftpboot/RedHat4.tar.gz ./.

4. List the properties through the command 1s -1 /tftpboot/Redhat4.tar.gz.

These steps, commands, and output are shown in Example 2-54 on page 89.

88 Deploying a Grid Solution with the IBM InfoSphere Information Server



Example 2-54 Redhat4.tar.gz file creation from install image into the

/tftpboot directory

1) Mount the RedHat 4 DVD on /mnt/RedHat4
2) Run the following commands:
[root@orion /]# cd /mnt

[root@orion cdrom]# tar -cvzf /tftpboot/RedHat4.tar.gz .

./
./RELEASE-NOTES-U1-it.html
./RELEASE-NOTES-Ul-es.html
./RELEASE-NOTES-en
./RELEASE-NOTES-U5-de.html
./RELEASE-NOTES-U3-ta.html
./README-zh_CN.html
./RELEASE-NOTES-U3-en.html
./RELEASE-NOTES-ru.html
./README-ja.html
./RELEASE-NOTES-U5-en.html
./RELEASE-NOTES-U4-fr.html
./RELEASE-NOTES-Ul-en
./RELEASE-NOTES-U4-pa.html
./RELEASE-NOTES-U4-ta.html
./isolinux/
./isolinux/options.msg
./isolinux/initrd.img
./isolinux/TRANS.TBL
./isolinux/splash.1ss
./isolinux/boot.msg
./isolinux/snake.msg
./isolinux/isolinux.cfg
./isolinux/memtest
./isolinux/isolinux.bin
./isolinux/vmlinuz

./RedHat/RPMS/authd-1.4.3-2.1386.rpm
./RedHat/RPMS/vsftpd-2.0.1-5.EL4.5.1386.rpm
./RedHat/RPMS/audit-1ibs-devel-1.0.15-3.EL4.1386.rpm
./RELEASE-NOTES-bn.html
./RELEASE-NOTES-U4-es.html
./RELEASE-NOTES-U2-bn.html
./RELEASE-NOTES-gu.html

./README-it.html
./RELEASE-NOTES-U4-pt_BR.html
./RELEASE-NOTES-U2-pa.html
./RELEASE-NOTES-U5-€n
./RELEASE-NOTES-U4-de.html
./RELEASE-NOTES-U1-pt_BR.html

./RPM-GPG-KEY
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./README-es.html

./RELEASE-NOTES-U2-1it.html

./RELEASE-NOTES-es.html

./RELEASE-NOTES-zh_CN.html

./README-ta.html

./RELEASE-NOTES-fr.html

./RELEASE-NOTES-U2-hi .html
./RELEASE-NOTES-Ul-ta.html
./RELEASE-NOTES-U5-ru.html

3) File produced is

[root@orion cdrom]# 1s -1 /tftpboot/Redhat4.tar.gz
-rw-r--r-- 1 root root 2192709112 Mar 22 13:42 /tftpboot/Redhat4.tar.gz

We then unpack the RedHat Linux Enterprise 4 tar image to the /tftpboot
directory that is then downloaded by the boot image (transferred by the TFTP
service earlier) on the PXE client as shown in Example 2-55.

Example 2-55 Unpack RedHat Linux Enterprise 4 to /tftpboot directory

[root@orion tftpboot]# tar -tvzf Redhatd.tar.gz

drwx------ root/root 0 2008-03-12 11:58:44 Redhat4/

-rWX------ root/root 99 2007-04-21 05:31:38 Redhat4/.discinfo
“rWX=====- root/root 248 2007-04-11 13:27:28 Redhat4/autorun
“rWX=====- root/root 6987 2004-12-16 11:42:26 Redhat4/EULA
“rWX=====- root/root 18416 2004-12-16 11:42:26 Redhat4/GPL
drwx------ root/root 0 2008-03-12 11:58:45 Redhat4/images/
“PWX=====- root/root 5718016 2007-04-21 02:36:56
Redhat4/images/boot.iso

“PWX====== root/root 1910 2004-12-16 11:42:26 Redhat4/RPM-GPG-KEY
“PWX====== root/root 29641 2007-04-21 07:26:40 Redhat4/TRANS.TBL
[root@orion tftpboot]# tar -xvzf /tftpboot/Redhat4.tar.gz

Redhat4/

Redhat4/.discinfo

Redhat4/autorun

Redhat4/EULA

Redhat4/GPL

Redhat4/images/

Redhat4/images/boot.iso
Redhat4/images/diskboot.img
Redhat4/images/pxeboot/
Redhat4/images/pxeboot/initrd.img
Redhat4/images/pxeboot/README
Redhat4/images/pxeboot/TRANS.TBL
Redhat4/images/pxeboot/vmlinuz
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Redhat4/images/README
Redhat4/images/TRANS.TBL

Redhat4/RedHat/RPMS/bind-9.2.4-24.EL4.1386.rpm
Redhat4/RedHat/RPMS/bind-chroot-9.2.4-24.EL4.1386.rpm
Redhat4/RedHat/RPMS/bind-devel-9.2.4-24 .EL4.1386.rpm
Redhat4/RedHat/RPMS/bind-1ibs-9.2.4-24 EL4.1386.rpm
Redhat4/RedHat/RPMS/bind-utils-9.2.4-24.EL4.1386.rpm

Redhat4/RedHat/RPMS/gcc-3.4.6-8.1386.rpm
Redhat4/RedHat/RPMS/gcc-c++-3.4.6-8.1386.rpm
Redhat4/RedHat/RPMS/gcc-g77-3.4.6-8.1386.rpm
Redhat4/RedHat/RPMS/gcc-gnat-3.4.6-8.1386.rpm
Redhat4/RedHat/RPMS/gcc-java-3.4.6-8.1386.rpm
Redhat4/RedHat/RPMS/gcc-objc-3.4.6-8.1386.rpm
Redhat4/RedHat/RPMS/gcc4-4.1.1-53.EL4.1386.rpm
Redhat4/RedHat/RPMS/gcc4-c++-4.1.1-53.EL4.1386.rpm
Redhat4/RedHat/RPMS/gccd-gfortran-4.1.1-53.EL4.1386.rpm
Redhat4/RedHat/RPMS/gcc4-java-4.1.1-53.EL4.1386.rpm
Redhat4/RedHat/RPMS/gconf-editor-2.8.0-2.1386.rpm

Installing BYOG tar file under the /tftpboot directory
Extract the BYOG tar file under the /tftpboot directory as shown in Example 2-56.

Example 2-56 Extract BYOG tar file under /tfipboot directory

# cd /tftpboot

# tar -xvf /tmp/BY0G.2.1.tar

BYOG/

BY0G/define_IP.sh

BYOG/create_AI.sh

BYOG/create_ks.sh

BYOG/post-install/

BYOG/post-install/NFS

BYOG/post-install/NIS
BYOG/post-install/ganglia-web-3.0.2-1.noarch.rpm
BY0G/post-install/LoadL_initd
BYOG/post-install/LoadL

BYOG/post-install/Master
BYOG/post-install/gmetad_SuSe
BYOG/post-install/post-env
BY0OG/post-install/ganglia-gmetad-3.0.2-1.1386.rpm
BYOG/post-install/ganglia_gmond
BY0OG/post-install/ganglia-gmond-3.0.2-1.1386.rpm
BY0G/post-install/gmond_SuSe
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BYOG/post-install/rrdtool-1.0.50-2.1.e13.rf.i386.rpm
BYOG/PXE_cfg.sh

BYOG/templates/

BYOG/templates/AutoInstall.xml
BYOG/templates/nsswitch.conf_Redhat
BYOG/templates/nsswitch.conf_SuSe
BYOG/templates/dhcpd.conf

BYOG/templates/kickstart

Verifying /tftpboot directory structure

Verify the /tftpboot structure after the installation of the BYOG toolkit as shown in
Example 2-57.

Example 2-57 Verify /tftoboot structure

[root@orion /]# find /tftpboot -type d | sort
/tftpboot

/tftpboot/BYOG
/tftpboot/BY0G/post-install
/tftpboot/BY0OG/templates
/tftpboot/config_template
/tftpboot/linux-install
/tftpboot/1inux-install/pxeboot
/tftpboot/Tlinux-install/pxelinux.cfg
/tftpboot/NICfiles

/tftpboot/Redhat4
/tftpboot/Redhat4/images
/tftpboot/Redhat4/images/pxeboot
/tftpboot/Redhat4/images/xen
/tftpboot/Redhat4/isolinux
/tftpboot/Redhat4/RedHat
/tftpboot/Redhat4/RedHat/base
/tftpboot/Redhat4/RedHat/RPMS
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Modifying the postenv file

Modify the postenv file in the /tftpboot/BYOG/post-install directory as shown in
Example 2-58. The values for the keywords are supplied from the information
gathered in Table 2-2 on page 63.

Example 2-58 /tftoboot/BYOG/post-install/postenv file contents

FRONTEND_NAME=kazan.itsosj.sanjose.ibm.com
FRONTEND_IP=192.168.1.77
NIS_DOMAIN=IS.redbook.grid
NIS_MASTER_IP=192.168.1.101

NIS_SLAVE IP=192.168.1.76
PACKAGES="NIS NFS Loadl ganglia_gmond”
export FRONTEND_NAME

export FRONTEND_IP

export NIS_DOMAIN

export NIS_MASTER_IP

export NIS_SLAVE_IP

export PACKAGES

The postenv file is used by the Master script to set these environment variables
as appropriate. This Master script is invoked in the generated kickstart
configuration file (shown in Example 2-98 on page 114 for compute node
198.168.1.102) for the post-installation process. The Master script processes all
the necessary scripts defined in the postenv file using the environment variable
“PACKAGES=NIS NFS Loadl ganglia_gmond”.

Note: The BYOG toolkit provides the scripts for NIS, NFS, LoadL,
ganglia_gmond, and other products. To add other products to the list, you
have to develop the scripts to do so, and add them to the environment variable
PACKAGES list within the postenv file.

Installing and configuring a DHCP service
Install and configure a DHCP service for sending PXE clients the IP address of
the TFTP server and the location of the boot image on the TFTP server.

1. The code in Example 2-59 checks to see if the DHCP package is installed.
Because no results were returned, it indicated that the DHCP package is not
installed.

Example 2-59 Check if the DHCP package is installed

rpm -qa | grep dhcp
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2. The code in Example 2-60 installs the DHCP package, while Example 2-61
on page 94 verifies that package was successfully installed.

Example 2-60 Install the DHCP package

rpm -ivh /tftpboot/Redhat4/RedHat/RPMS/dhcp-3.0.1-59.EL4.7386.rpm

Preparing... #H##HH AR AR AR AR AR [100%]
1:dhcp #H#HHH AR AR AR AR AR [100%]

Example 2-61 Verify that the DHCP package is installed

[root@orion tftpboot]# rpm -qa | grep dhcp
dhcp-3.0.1-59.EL4

3. The configuration of the DHCP service is accomplished using two
configuration files, dhcpd.conf and dhcpd, as follows:

— dhcpd.conf file in the /etc directory identifies which IP addresses to assign
and which server is providing a PXE boot image.

i. Inthe /tftpboot/BYOG/templates directory we have a template file
named dhcpd.conf that must be copied over to the /etc directory (as
shown in Example 2-63) after backing up the existing file as shown in
Example 2-62.

Example 2-62 Backup the existing dhcpd.conf file in the /etc directory

cp /etc/dhcpd.conf /etc/dhcpd.conf.20080322

Example 2-63 Copy dhcpd.conf from /tftoboot/BYOG/templates directory
to /etc directory

cp /tftpboot/BY0OG/templates/dhcpd.conf /etc/dhcpd.conf

ii. Modify the range dynamic-bootp range, next-server IP address and the
filename as follows:

The range statement gives the lowest and highest IP addresses in a
range.

The dynamic-bootp flag specifies that the addresses in the specified
range may be dynamically assigned to BOOTP clients as well as
DHCP clients. Because our compute nodes had IP addresses
192.168.1.102, 192.168.1.103 and 192.168.1.134, we chose to adopt
the range 192.168.1.102 to 192.168.1.103 for this run (as highlighted in
Example 2-64 on page 95) and perform the configuration for
192.168.1.134 later.
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The next-server is used to specify the host address of the server from
which the initial boot file (specified in the filename statement) is to be
loaded, in our case: 192.168.1.101.

The filename specifies the initial boot file: /linux-install/pxelinux.0

Example 2-64 dhcpd.conf file: Modified contents

ddns-update-style interim;
ignore client-updates;

allow booting;
allow bootp;

subnet 192.168.1.0 netmask 255.255.255.0 {

# --- default gateway
option routers 192.168.1.101;
option subnet-mask 255.255.255.0;
option nis-domain "IS.redbook.grid";

option domain-name
"itsosj.sanjose.ibm.com";
option domain-name-servers 192.168.1.101;

option time-offset -18000; # Eastern
Standard Time

range dynamic-bootp 192.168.1.102 192.168.1.103;
default-lease-time 21600;
max-lease-time 43200,

next-server 192.168.1.101;
filename "/linux-install/pxelinux.0";

}

— dhcpd file in the /etc/sysconfig directory contains information about which
Ethernet interface provides the DHCP service.

In our case, we chose the private network which corresponds to the eth1
adapter.

Example 2-65 dhcpd file: Modified contents
DHCPDARGS=eth1l

Chapter 2. Migration scenario 95



4. After the two files have been customized, configure the DHCP service to be
enabled on reboot, restarted, and verified to be running as shown in
Example 2-66 on page 96.

Example 2-66 Configure DHCP service

[root@orion tftpboot]# chkconfig -Tevel 345 dhcpd on
[root@orion tftpboot]# service dhcpd restart
[root@orion tftpboot]# service dhcpd status

dhcpd (pid 2348) is running...

Installing and configuring a TFTP service

Install and configure a TFTP service for transferring a boot image from a DHCP
server. Trivial File Transfer Protocol (TFTP) is a simple file transfer protocol that
can be implemented with a small memory footprint. This makes it ideal for
transferring small files (such as boot images) between hosts on a network.

1. The code in Example 2-67 checks to see if the TFTP package is installed.
Because no results were returned, it indicates that the DHCP package is not
installed.

Example 2-67 Check if the TFTP package is installed

rpm -qa | grep tftp

2. The code in Example 2-68 installs the TFTP package, while the code in
Example 2-69 verifies that package was successfully installed.

Example 2-68 Install the TFTP package

rpm -ivh /tftpboot/Redhat4/RedHat/RPMS/ dhcp-3.0.1-59.EL4.7386.rpm

Preparing... #H#FEH R [100%]
l:tftp-server #######tt##########ERHHFFAARERARRFHAA#A#HHE [100%]

Example 2-69 Verify that the TFTP package is installed

[root@orion tftpboot]# rpm -qa | grep tftp
tftp-server-0.39-2

3. Enable the TFTP service. Edit the tftp file so that the service can be enabled.
Change the value of the keyword disable from yes to no in the /etc/xinet.d/
directory. See Example 2-70 on page 97.

The TFTP service is configured by default to look into the /tftpboot directory
as a relative path for files to be used in the PXE boot process.
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Example 2-70 /etc/xinet.d/tftp file: Modified contents

#default: off

# description: The tftp server serves files using the trivial file
# transfer protocol. The tftp protocol is often used to boot
diskless

# workstations, download configuration files to network-aware
printers,

# and to start the installation process for some operating
systems.

service tftp

{

disable = no

socket type = dgram

protocol = udp

wait = yes

user = root

server = /usr/sbin/in.tftpd
server_args = -s /tftpboot
per_source =11

cps = 100 2

flags = IPv4

}

. After the tftp file has been enabled, configure the TFTP service to be enabled
on reboot, restarted, and verified to be running as shown in Example 2-71.

Example 2-71 Configure TFTP service

[root@orion tftpboot]# chkconfig -level 345 xinetd on
[root@orion tftpboot]# chkconfig -level 345 tftp on
[root@orion tftpboot]# service xinetd restart
[root@orion tftpboot]# service xinetd status

xinetd (pid 2286) is running...

Installing and configuring Ganglia

Ganglia is a scalable distributed monitoring system for high-performance
computing systems such as clusters and Grids. Based on a hierarchical design
targeted at federations of clusters, it leverages widely-used technologies such as
XML for data representation, XDR for compact, portable data transport, and
RRDtool for data storage and visualization. It uses carefully engineered data
structures and algorithms to achieve low per-node overheads and high
concurrency. The implementation is robust, has been ported to an extensive set
of operating systems and processor architectures, and is currently in use on
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thousands of clusters around the world. It has been used to link clusters across
university campuses and around the world and can scale to handle clusters with
2000 nodes.

About Ganglia: Ganglia is an open-source project that grew out of the
University of California, Berkeley Millennium Project, initially funded in large
part by the National Partnership for Advanced Computational Infrastructure
(NPACI) and National Science Foundation Rl Award EIA-9802069.

NPACI is funded by the National Science Foundation and strives to advance
science by creating a ubiquitous, continuous, and pervasive national
computational infrastructure: the Grid. Current support comes from Planet
Lab, an open platform for developing, deploying, and accessing
planetary-scale services.

We use Ganglia to monitor the frontend and compute nodes in our grid
environment. Ganglia packages are provided as part of the BYOG toolkit as seen
in Example 2-56 on page 91.

Example 2-72 through Example 2-76 on page 101 describe the installation and
configuration of Ganglia on the front end node.

1. The code in Example 2-72 checks to see if the following Ganglia packages
are installed:

— ganglia-gmetad-3.0.2-1.i386.rpm

— ganglia-gmond-3.0.2-1.i386.rpm

— ganglia-web-3.0.2-1.noarch.rpm

— rrdtool-1.0.50-2.1.el3.rf.i386.rpm

Because no results were returned, it indicated that the Ganglia packages
were not installed.

Example 2-72 Check if the Ganglia packages are installed

rpm -qa | egrep -i 'ganglia|rrd'

2. The code in Example 2-73 on page 99 installs the Ganglia packages, while
the code in Example 2-74 on page 99 verifies that the four packages were
successfully installed.
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Example 2-73 Install the Ganglia packages

rpm -ivh /tftpboot/BY0G/post-install/ganglia-gmetad-3.0.2-1.1386.rpm
rpm -ivh /tftpboot/BY0G/post-install/ganglia-gmond-3.0.2-1.7386.rpm
rpm -ivh /tftpboot/BY0G/post-install/ganglia-web-3.0.2-1.noarch.rpm
rpm -ivh /tftpboot/BY0G/post-install/rrdtool-1.0.50-2.1.e13.rf.7386.rpm

# rpm -Uvh ganglia-gmond-3.0.2-1.1386.rpm

Preparing... iddddsddsddsddsadssddaddddaddaddaddsadadadi
1:ganglia-gmond idgddsddsddsddsadssddadadddaddaddaddsddddi

Starting GANGLIA gmond:

# rpm -Uvh ganglia-gmetad-3.0.2-1.i386.rpm

Preparing... iddddsddsddsddsadssdsadasddaddaddadsadadadi
1:ganglia-gmetad idgddsddsddsddsadssdsaddsddaddaddaddsddadddi

Starting GANGLIA gmetad:

# rpm -Uvh ganglia-web-3.0.2-1.noarch.rpm
Preparing... iddseddgadddsddddsddddsddddasdddaadddaadddi
l:ganglia-web iddgaddssdddsddddgadddaddddasdddadddaadddii

# rpm -Uvh rrdtool-1.0.50-2.1.e13.rf.i386.rpm

[100%]
[100%]
[ oK ]

[100%]
[100%]
[ oK ]

[100%]
[100%]

warning: rrdtool-1.0.50-2.1.e13.rf.i386.rpm: V3 DSA signature: NOKEY, key ID 6b8d79e6

Preparing... #H##F A AR AR AR AR AR AR A AR AR
l:rrdtool #HHH AR A AR AR AR AR AR

[100%]
[100%]

Example 2-74 Verify that the Ganglia packages were installed

# rpm -qa | egrep -i 'ganglia|rrd'
rrdtool-1.0.50-2.1.el13.rf
ganglia-gmetad-3.0.2-1
ganglia-web-3.0.2-1
ganglia-gmond-3.0.2-1
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3. Set the SELINUX to permissive mode by issuing the setenforce 0 command.

Note: To see the charts on Ganglia, disable SELINUX on each node,
including the front end node, with the appropriate setenforce command.

To put SELinux in permissive mode, enter the following command:

setenforce 0 (or Permissive)

To put SELinux in enforcing mode, enter the following command:

setenforce 1 (or Enforcing)

If you prefer not to set SELinux to permissive mode, you may also set httpd
or rrdtool policies that allow the ganglia php scripts to access the required
rrd lib directory and anything else that it might have to access.

4. Change the cluster name in the /etc/ directory from “unspecified” to “Data
Integration” as highlighted in Example 2-75.

Example 2-75 /etc/gmond.conf file contents

/* This configuration is as close to 2.5.x default behavior as possible
The values closely match ./gmond/metric.h definitions in 2.5.x */
globals {
setuid = yes
user = nobody
cleanup_threshold = 300 /*secs */
}

/* If a cluster attribute is specified, then all gmond hosts are
wrapped inside

* of a <CLUSTER> tag. If you do not specify a cluster tag, then all
<HOSTS> will

* NOT be wrapped inside of a <CLUSTER> tag. */

cluster {
name = "Data Integration"
}
/* The host section describes attributes of the host, like the location
*/
host {
location = "unspecified"
}

.........
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The code in Example 2-76 shows the Ganglia services being activated and
started. It is configured not to start at boot.

Example 2-76 Configure and start the Ganglia services

chkconfig --level 2345 gmond off
chkconfig --level 2345 ganglia off
chkconfig --level 345 httpd on
service gmond start

service gmetad start

service httpd start

. Test that Ganglia has been successfully installed by pointing the browser at
the following URL (as shown in Figure 2-8 on page 102):

http://9.43.86.77/ganglia

Because we had only configured the front end node was configured, that is
the only node monitored here.

Note: You must have gmond running on the compute nodes in order to
monitor them.
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Figure 2-8 Ganglia

Installing and configuring Workload Scheduler LoadLeveler

Workload Scheduler LoadLeveler is a parallel job scheduling system that allows
users to run more jobs in less time by matching each job's processing
requirements and priority with the available resources, thereby maximizing
resource use. LoadLeveler also provides a single point of control for effective
workload management, offers detailed accounting of system use for tracking or
chargeback, and supports HA configurations.

When jobs are submitted to LoadLeveler, they are not necessarily executed in
the order of submission. LoadLeveler dispatches jobs based on their priority,
resource requirements, and special instructions. For example, administrators can
specify that long-running jobs run only on off-hours, that short-running jobs be
scheduled around long-running jobs, or that certain users or groups get priority.
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In addition, the resources themselves can be tightly controlled. Use of individual
machines can be limited to specific times, users or job classes, or LoadlLeveler
can use machines only when the keyboard and mouse are inactive.

In a grid environment, the Grid Enablement Toolkit works with the resource
manager (LoadLeveler) that manages the compute nodes.

Note: For details on installing Workload Scheduler LoadLeveler, refer to IBM
Tivoli Workload Scheduler LoadLeveler Version 3 Release 3.2:
Installation Guide, G110-0763-02.

To install and configure LoadLeveler on the front end node, perform the following
steps:

Note: LoadLeveler has to be installed under the loadl user.

1. Create the loadl group and user required for installing the LoadLeveler by
using the code in Example 2-77.

Example 2-77 Create Workload Scheduler LoadLeveler group and user

groupadd loadl
useradd -d /home/lToadl -m -g loadl load]

2. Check to see if if the Workload Scheduler LoadLeveler package
LoadL-full-license-RH3-X86-3.3.2.0-0.i386.rpm is installed by using the code
in Example 2-78. Because no results were returned, it indicated that the
LoadL-full-license RPM package was not installed.

Example 2-78 Check if the Workload Scheduler LoadLeveler LoadL-full-license RPM
package is installed

rpm -qa | grep -i load]

3. Install the LoadLeveler LoadL-full-license RPM package in the
/tftpboot/BYOG/post-install/ directory by using the code in Example 2-79 on
page 104. Verify the successful installation ofLoadLeveler LoadL-full-license
RPM with the code in Example 2-80 on page 104.
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Note: The Workload Scheduler LoadLeveler product is not provided with
the BYOG toolkit. You must license this product and create a tar file named
LoadLeveler.tar and copy it into the /tftpboot/BYOG/post-install directory.
This procedure is beyond the scope of this Redbooks publication.

The Loadl script provided by the BYOG toolkit looks for a tar file named
LoadLeveler.tar

Example 2-79 Install the Workload Scheduler LoadLeveler package

cd /tftpboot/BY0G/post-install/
tar -xvf /tftpboot/BYOG/post-install/LoadLeveler.tar
rpm -ivh /tftpboot/BY0G/post-install/LoadL-full-Ticense-RH4-X86-3.3.2.0-0.1386.rpm

# rpm -ivh /tftpboot/BY0G/post-install/LoadL-full-1icense-RH4-X86-3.3.2.0-0.1386.rpm
Preparing... #HHH R R A [100%]
1:LoadL-full-1icense-RHA-##############F###FF#H#HHAB AR #FAA#F###44 [100%]

Example 2-80 Verify that the Workload Scheduler LoadLeveler LoadL-full-license
RPM package is installed

# rpm -qga | grep -i loadl
LoadL-ful1-RH4-X86-3.3.2.0-0
LoadL-full-Ticense-RH4-X86-3.3.2.0-0

4. Create the directory for loadl local configuration with the code in
Example 2-81.

Example 2-81 Create directory for loadl local configuration

mkdir /var/loadl
chown Toadl:1oadl /var/load]l

5. Install the Workload Scheduler LoadLeveler on the front end
(ORION.itsosj.sanjose.ibm.com) identifying the initial software directory
/titpboot/BYOG/post-install with the code in Example 2-82.

Example 2-82 Install Workload Scheduler LoadLeveler

/opt/ibm11/LoadL/sbin/install 11 -y -d /tftpboot/BY0G/post-install

6. Initialize the LoadLeveler on the front end node
(orion.itsosj.sanjose.ibm.com1) under user loadl by running the llinit script
with the code in Example 2-83 on page 105.

1 This has to be the physical host name of the front end node
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Example 2-83 Initialize Workload Scheduler LoadLeveler on front end node

su - loadl

/opt/ibm11/LoadL/full/bin/11init -local /var/loadl -release
/opt/ibm11/LoadL/full -cm

orion.itsosj.sanjose.ibm.com

Note: llinit initializes a new machine as a member of the LoadLeveler
cluster by performing the following steps:

1. Creates the following LoadLeveler subdirectories with the given
permissions:

— spool subdirectory, with permissions set to 700.
— execute subdirectory, with permissions set to 1777.
— log subdirectory, with permissions set to 775.

2. Copies the LoadL_config and LoadL_admin files from the release
directory samples subdirectory into the loadl home directory.

3. Copies the LoadL_config.local file from the release directory samples
subdirectory into the local directory.

4. Creates symbolic links from the loadl home directory to the spool,
execute, and log subdirectories and the LoadL_config.local file in the
local directory (if home and local directories are not identical).

5. Creates symbolic links from the home directory to the bin, lib, man,
samples, and include subdirectories in the release directory.

6. Updates the LoadL_config with the release directory name.
7. Updates the LoadL_admin with the central manager machine name.

7. After initialization, configure the LoadLeveler on the front end node as follows:

a. Remove the LoadL_config file in the /home/loadl directory by removing
loadladm from the LOADL_ADMIN entry as shown in Example 2-84.

Example 2-84 /home/loadl/LoadL_config file contents

#

# Machine Description

#

ARCH = 1386

#

# Specify LoadLeveler Administrators here:
#

LOADL_ADMIN = Toad]

........
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b. Modify the Loadl_admin file in the /home/loadl directory by adding the host
names of the compute nodes (phoenix, luxor, and tarus) after the
<FrontendNode>: entry, where orion is the front end node as shown in
Example 2-85. For each of the compute nodes, the central_manager is set
to false and schedd_host is set to false.

Example 2-85 /home/loadl/LoadL_admin file contents

orion: type = machine
central_manager = true
schedd _host = true
phoenix:type = machine
central_manager = false
schedd _host = false
luxor:type = machine
central _manager = false
schedd _host = false
tarus:type = machine
central_manager = false
schedd _host = false

c. Modify the LoadL_config.local file in the /home/loadl directory to prevent
jobs from running on the front end node. Change the MAX_STARTERS
value to 0 as shown in Example 2-86.

Example 2-86 /home/loadl/LoadL_config.local file contents

#

# file: LoadlL_config.local

# Statements included here override on a PER MACHINE BASIS the
statements in

# LoadL config and may be used to tailor each machine individually.
# See samples in your RELEASEDIR/samples directory

#

START _DAEMONS= TRUE

MAX_STARTERS= 0

# Alternative ways of specifying the CLASS keyword

# the following is the old-style specification

#

#CLASS = { "small" "small" "small" "small" "small" "small" "small"
"small" "medicum" "medium" "medium" "medium" "medium" "large" "large" }
# while the following is a newer, more concise specification

CLASS = smal1(8) medium(5) large(2) No_Class(1)
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d. Modify the .bash_profile (or .profile) in the /home/loadl directory to ensure
that the PATH variable includes /opt/ibmll/LoadL/full/bin, then resource the
profile as shown in Example 2-87.

Example 2-87 Resource /home/loadl/.bash_profile

# .bash_profile
# Get the aliases and functions
if [ -f ~/.bashrc ]; then
. ~/.bashrc
fi
# User specific environment and startup programs
PATH=$PATH:$HOME/bin:/opt/ibm11/LoadL/full/bin
export PATH
unset USERNAME

8. After LoadLeveler has been configured, activate and start the LoadL service
as root on the front end node, as shown in Example 2-88. It is configured not
to start at boot. Verify that it is running by issuing the 11status command
under user loadl, as shown in Example 2-89.

Example 2-88 Configure and start Workload Scheduler LoadLeveler as root

cp /tftpboot/BYOG/post-install/LoadL_initd /etc/init.d/LoadL
chkconfig --add LoadL

chkconfig --Tevel 345 LoadlL off

service LoadlL start

Example 2-89 Verify that Workload Scheduler LoadLeveler is running

[root@orion ~]# su - loadl

[Toad1@orion ~]$ 11status

Name Schedd InQ Act Startd Run LdAvg Idle Arch
OpSys

Tuxor.itsosj.sanjose.ibm. Avail 0 O Down 0 1.10 24 1386
Linux2

orion.itsosj.sanjose.ibm. Avail 0 0 None 0 0.02 24 1386
Linux2

phoenix.itsosj.sanjose.ib Avail 0 O Down O 0.00 291 i386
Linux2

tarus.itsosj.sanjose.ibm. Avail 0 O Down 0 0.00 24 1386
Linux2

1386/Linux2 4 machines 0 jobs 0 running
Total Machines 4 machines 0 Jjobs 0 running
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The Central Manager is defined on orion.itsosj.sanjose.ibm.com
The BACKFILL scheduler is in use

A11 machines on the machine_list are present.

Note: This step must be run for each of the machines (compute nodes) in the
LoadLeveler cluster. This is performed as part of a post-install process of PXE
boot as described in “PXE boot execution on a compute node” on page 116.

Adding the compute nodes to Loadl_admin file

All the compute nodes that are added to the grid in your current configuration (In
our case, three compute nodes: phoenix, luxor, and tarus) must be manually
added to the Loadl_admin file in the /home/load directory as shown in

Example 2-90. The front end node is orion, which has the keyword
central_manager = true in the Loadl_admin file.

Note: The Loadl_admin file may have nodes added that have not yet been
installed and configured by the PXE boot execution procedure or any other
procedure you may choose to set up the compute nodes. The PXE boot
execution procedure is described in “PXE boot execution on a compute node”
on page 116,.

Example 2-90 /home/loadl/LoadL_admin file

orion:type = machine
central _manager = true
schedd _host = true
phoenix:type = machine
central _manager = false
schedd host = false
Tuxor:type = machine
central _manager = false
schedd host = false
tarus:type = machine
central _manager = false
schedd _host = false

..........
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Creating the kickstart file for each new compute node

Red Hat provides system administrators an automated installation method for
installing Red Hat Enterprise Linux on their machines. This is called the kickstart
installation method, and requires the system administrator to create a text file
containing responses to questions that are normally asked during a typical
installation. Kickstart files can be kept on a central server system and read by
individual computers during the installation. This method can support the use of
a single kickstart file to install Red Hat Enterprise Linux on multiple machines.

In this step, we create separate kickstart files for each compute node on the front
end node. These kickstart files are then referenced during PXE boot execution
through a script within the BYOG toolkit and a template kickstart file.

We first modify a kickstart template file provided with the BYOG toolkit to support
our environment. We then create PXE boot configuration files for each of the IP
addresses associated with each compute node. The PXE boot configuration files
are then input to the generation of a kickstart file for each compute node. To
accomplish this, perform the following steps:

1. Modify the kickstart file provided with the BYOG toolkit that is used by PXE
boot to install the Linux OS as follows:

a. Copy the original anaconda-ks.cfg file in the /root directory of the front end
node as kickstart_template as shown in Example 2-91. If the
/root/anaconda-ks.cfg file does not exist, you can copy it from the
/tfitpboot/BYOG/templates directory.

Example 2-91 Anaconda-ks.cfg file in the /root directory as kickstart_template

[root@luxor /tftpboot]# cd /tftpboot/config_template
[root@Tuxor config template]l# cp /root/anaconda-ks.cfg
kickstart template

b. Modify the kickstart_template file as highlighted in Example 2-92 on
page 110:

i. Comment out the cdrom entry.
ii. Replace xconfig (commented out) with skipx.
iii. Ensure the presence of only one network entry in this file.

We provided the following keyword information for our environment:

e --host name
° --ip

e --netmask

e --gateway

e --nameserver

Chapter 2. Migration scenario 109



This is ignored, however, because we had more than one NIC connection,
and this information is picked up from a network.# file (“#” being the last
number of the IP address for the compute node) you create rather than
from the network entry in this kickstart_template file. This is covered later.

Note: Because our environment has two NIC connections, we created
this information through a network.# for each NIC connection.

iv. Change the keyword selinux to permissive to support Ganglia.
v. Modify the keyword --nisdomain to the string I1S.redbook.grid

vi. Ensure the time zone value is America/Los_Angeles (PST).
vii. Add the comment Zero Master Boot Record and the entry zerombr yes.

viii.Uncomment partition information specific to our server hardware
(clearpart, and part entries)

ix. Add the nfs entry with the keywords --server 192.168.1.101 and --dir
/tftpboot/Redhat4 to find the Linux installation files.

x. Add everything under and including %post --interpreter /bin/sh

Note: The reboot keyword was added to make sure components are
started and there is a clean boot after the initial creation.

Example 2-92 /root/kickstart_template file: Modified contents

# Kickstart file automatically generated by anaconda.

install

# cdrom

lang en_US.UTF-8

langsupport --default=en_US.UTF-8 en_US.UTF-8

keyboard us

#xconfig --card "S3 Savage4" --videoram 8192 --hsync 31.5-37.9 --vsync 50-70
--resolution 800x600 --depth 16 --startxonboot --defaultdesktop gnome

skipx

network --device eth0 --bootproto static --hostname compute# --ip 9.43.86.77 --netmask
255.255.252.0 --gateway 9.43.85.1 --nameserver 9.43.85.11

rootpw --iscrypted $1$0fBvET4j$A/eH5IFbdkMMrGWyOoF6D/

firewall --disabled

selinux --permissive

authconfig --enableshadow --enablemd5 --nisdomain IS.redbook.grid --enablenis
timezone America/Los_Angeles

### Zero Master Boot Record
zerombr yes

# The following is the partition information you requested
# Note that any partitions you deleted are not expressed
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# here so unless you clear all partitions first, this is

# not guaranteed to work

clearpart --all --drives=sda,sdb

part /boot --fstype "ext3" --size=100 --ondisk=sda

part pv.3 --size=0 --grow --ondisk=sda

part pv.4 --size=0 --grow --ondisk=sdb

volgroup VolGroup00 --pesize=32768 pv.3 pv.4

logvol / --fstype ext3 --name=LogVo100 --vgname=VolGroup00 --size=1024 --grow
logvol swap --fstype swap --name=LogVol0l --vgname=VolGroup0O --size=1000 --grow
--maxsize=2000

### Start bootloader here
bootloader --location=mbr --append="rhgb quiet"
##

# Added the nfs --server to find the Linux installation files
#

nfs --server 192.168.1.101 --dir /tftpboot/Redhat4
###

# Reboot after loading
reboot

%packages

@ smb-server

base-x

web-server
development-tools
printing

text-internet
admin-tools

server-cfg
network-server
compat-arch-support
system-tools
gnome-desktop
authoring-and-publishing
ftp-server

kernel

Tvm2

grub

kernel-smp

vnc

tsclient

e2fsprogs

[CEONOEONONONOEONEOEONONONG]

%post --interpreter /bin/sh

mkdir -p /mnt/tmp

mount 192.168.1.101:/tftpboot /mnt/tmp
cd /mnt/tmp/BY0G/post-install

. Master

cd /

umount /mnt/tmp

rmdir /mnt/tmp

### Adding reboot here

reboot
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2. Create PXE boot configuration files based on IP addresses.

Create the PXE boot configuration files based on IP addresses, where the
content of the file is used to determine which kickstart (Redhat) or Autolnstall
(SUSE) file is used for the actual build. This step is required to tie all the
pieces together. It maps compute node IP addresses to their PXE boot
configuration files.

Note: Before creating the PXE boot configuration files, validate that only

one row for a range of IP addresses exists in the /etc/dhcpd.conf file. See
Example 2-93. This is critical, as the PXE_cfg.sh script that generates the
PXE boot configuration files from the dhcpd.conf file is dependant on this.

Example 2-93 Verify only one row for a range of IP addresses
exists in /etc/dhcpd.conf

[root@orion post-install]# grep range /etc/dhcpd.conf
range dynamic-bootp 192.168.1.102 192.168.1.103;

The PXE boot configuration files are generated by executing the PXE_cfg.sh
script as shown in Example 2-94 on page 113. Because our range of IP
addresses was 192.168.1.102 to 192.168.1.103, two configuration file
CO0A80166 (hex value of IP address 192.168.1.102) and COA80167 (hex
value of IP address 192.168.1.103) were generated.

Note: The third compute node corresponding to 192.168.1.134 is not
shown here because it was configured in a separate step.

We might have used an IP address of 192.168.1.104 for the third compute
node and had the range dynamic-bootp 192.168.1.102 192.168.1.104.
This allows us to configure all three nodes in the same cycle. There is no
requirement for the last number to be the same, but we chose to do so for
the private and public addresses in our environment.

The configuration files are checked for validity by ensuring that the front-end
IP address (192.168.1.101) and path (/tftpboot/config_template) is correct as
shown in Example 2-95 on page 113 for 192.168.1.103. This file also
references the name of the kickstart file (kickstart103.cfg) to be generated.
When multiple NICs are involved, you are prompted to choose the device
while running the PXE_cfg.sh script. Because we chose the private network
for PXE boot, we identified eth1.
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Example 2-94 Create PXE boot config files using PXE_cfg.sh toolkit script

[root@orion pxelinux.cfgl# sh /tftpboot/BYOG/PXE_cfg.sh

Ethernet device to PXE boot from (ie ethQ or ethl) default ethO: ethl
Creating COA80167 for 192.168.1.103

Creating COA80166 for 192.168.1.102

[root@orion pxelinux.cfg]# 1s -1

total 8

-rw-r--r-- 1 root root 188 Apr 4 11:47 COA80166
-rw-r--r-- 1 root root 188 Apr 4 11:47 COA80167

Example 2-95 CO0A80167 config file contents

[root@orion pxelinux.cfgl# cat COA80167
default pxeboot

label pxeboot

kernel pxeboot/vmlinuz

append initrd=pxeboot/initrd.img console=tty0 ramdisk=10000
network ks=nfs:192.168.1.101:/tftpboot/config_template/kickstartl03.cfg
ksdevice=ethl

3. Generate the kickstart file for each compute node as follows:

a. Because our compute nodes have multiple NIC connections, we first must
create a a separate file called network.#, where “#” is the last number of
the IP address for the compute node. This file provides network
information about this compute node and overrides the network entry in
the kickstart_template shown in Example 2-92 on page 110. The contents
of such a file (network.103) is shown in Example 2-96 on page 114 for the
compute node with IP address ending in 103. It shows the network
information about the eth1 and ethO Ethernet interfaces.

b. With the modifications to the kickstart_template file, generation of the PXE
boot configuration files, and the creation of the network.# files, we can
create the actual kickstart configuration files for each compute node by
executing the create_ks.sh script.

Example 2-97 on page 114 shows the execution of the create_ks.sh script
that generates the kickstart102.cfg and kickstart103.cfg kickstart files
(contents shown in Example 2-98 on page 114).

Note: When the network.# file is present, its contents are inserted
verbatim into the kickstart configuration file created by the create_ks.sh
script. See Example 2-98 on page 114.
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In the kickstart103.cfg file shown in Example 2-98, the Master script is called
at the end of the installation on the compute node. It runs on the new compute
node executing any command in it. This is the mechanism by which the
compute node is configured and customized for running on the Grid.

Example 2-96 network.103 file

network --device ethl --bootproto static --ip 192.168.1.103 --netmask
255.255.252.0 --gateway 9.43.85.1 --nameserver 9.43.85.11 --hostname
taruspvt.itsosj.sanjose.ibm.com

network --device eth0 --bootproto static --ip 9.43.86.103 --netmask
255.255.252.0 --gateway 9.43.85.1 --nameserver 9.43.85.11 --hostname
tarus.itsosj.sanjose.ibm.com

Example 2-97 Generate kickstart files using the create_ks.sh script

[root@orion config_template]# sh /tftpboot/BY0G/create ks.sh

Use -L to increment compute node names from low to high for network
default is to assign from 192.168.1.103 = 1 to 192.168.1.102 = <last>
-L assigns from 192.168.1.102 = 1 to 192.168.1.103 = <last> (low to
high)

Creating kickstart file for 192.168.1.103

Creating kickstart file for 192.168.1.102

[root@orion config_template] #

Example 2-98 kickstart103.cfg configuration file

# Kickstart file automatically generated by anaconda.

install

# cdrom

lang en US.UTF-8

Tangsupport --default=en US.UTF-8 en_US.UTF-8

keyboard us

#xconfig --card "S3 Savage4" --videoram 8192 --hsync 31.5-37.9 --vsync
50-70 --resolution 800x600 --depth 16 --startxonboot --defaultdesktop
gnome

skipx

network --device ethl --bootproto static --ip 192.168.1.103 --netmask
255.255.252.0 --gateway 9.43.85.1 --nameserver 9.43.85.11 --hostname
taruspvt.itsosj.sanjose.ibm.com

network --device eth0 --bootproto static --ip 9.43.86.103 --netmask
255.255.252.0 --gateway 9.43.85.1 --nameserver 9.43.85.11 --hostname
tarus.itsosj.sanjose.ibm.com

rootpw --iscrypted $1$0fBvET4j$A/eH51fbdkMMrGWyOoF6D/

firewall --disabled
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selinux --permissive

authconfig --enableshadow --enablemd5 --nisdomain IS.redbook.grid

--enablenis

timezone America/Los_Angeles

### Zero Master Boot Reocrd

zerombr yes

# The following is the partition information you requested
# Note that any partitions you deleted are not expressed
# here so unless you clear all partitions first, this is

# not guaranteed to work

clearpart --all --drives=sda,sdb

part /boot --fstype "ext3" --size=100 --ondisk=sda

part pv.3 --size=0 --grow --ondisk=sda
part pv.4 --size=0 --grow --ondisk=sdb

volgroup VolGroup00 --pesize=32768 pv.3 pv.4
logvol / --fstype ext3 --name=LogVol100 --vgname=VolGroup00 --size=1024

--grow

Togvol swap --fstype swap --name=LogVol0l --vgname=VYolGroup00

--size=1000 --grow --maxsize=2000

### Start bootloader here

bootloader --location=mbr --append="rhgb quiet"

###

# Added the nfs --server to find the Linux installation files

#

nfs --server 192.168.1.101 --dir /tftpboot/Redhatd

###

# Reboot after loading
reboot

%packages

@ smb-server

base-x

web-server
development-tools
printing
text-internet
admin-tools
server-cfg
network-server
compat-arch-support
system-tools
gnome-desktop

D D D P @O PO @D

authoring-and-publishing
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@ ftp-server
kernel

Tvm2

grub
kernel-smp
vnc

tsclient
e2fsprogs

%post --interpreter /bin/sh

mkdir -p /mnt/tmp

mount 192.168.1.101:/tftpboot /mnt/tmp
cd /mnt/tmp/BY0G/post-install

. Master

cd /

umount /mnt/tmp

rmdir /mnt/tmp

### Adding reboot here

reboot

PXE boot execution on a compute node

This step describes the PXE boot execution on a PXE client! that downloads,
installs, and configures the appropriate prerequisite software.

All new systems must have the PXE boot method available in the BIOS. During a
typical system startup, a boot program is loaded and executed prior to the actual
OS being loaded. Normally this boot image comes from the first few blocks of the
local disk drive. If no boot image is found on the local disk drive, however, and the
PXE boot option is enabled within the BIOS, a network boot is performed. You
can also change the boot order to perform a one time boot from the network by
pressing F12 on the keyboard. PXE booting can also be used to reload nodes
after applying patches on the conductor node.

The PXE client/server protocol is a combination of DHCP and TFTP, where
DHCP is used to locate the boot server and TFTP is used to download the initial
boot image, any other files that then bootstraps the operating system, and any
other software.

When you power up a compute node, press F12, and choose a network boot, the
BIOS sends out a DHCP request. The DHCP server’s responsibility is to provide
an IP address and the location of the boot program. This boot program is then
responsible for loading the actual OS kernel into memory.

1 Refers to the role that the compute node takes in the PXE boot process.
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Note: For full details on PXE execution protocol, refer to the following Web

page:

http://www.redhat.com/docs/manuals/enterprise/RHEL-4-Manual/sysadmin

-guide/pt-install-info.htm]

In this section, we describe the PXE boot execution of the compute node

designated as tarus.itsosj.sanjose.ibm.com with the IP Address 9.43.86.103.

1. Power up the compute node and press F12 to select the boot device as
shown in Figure 2-9.

| Xeon 2.8 LHZ
ocessor Packages

2 MB Installed Memory

' BIOS Version 1.14 <<

Figure 2-9 PXE boot execution, part 1 of 6
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2. Select the Network boot option as shown in Figure 2-10.

Select Boot Device

Select the device from which you wish to boot.

Regular Boot Sequence

Diskette

Hard Disk 0
Hard Disk 1

Ccb

Network

Systen Partition

Figure 2-10 PXE boot execution, part 2 of 6

Figure 2-11 on page 119 shows the compute node looking for a DHCP server.

This compute node has two NICs that we had discovered earlier and recorded
in Table 2-2 on page 63:

— eth0 with MAC ADDR 00:14:5E:A4:E4:C6
— eth1 with MAC ADDR 00:14:5E:A4:E4:C7

The messages in Figure 2-11 on page 119 show that the BIOS did not find a
DHCP server on MAC ADDR 00:14:5E:A4:E4:C6.
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Broadcon UNDI PXE-2.1 v7.7.6

Copyright (C) 26086-2884 Broadconm Corporation
Copyright (C) 1997-2868 Intel Corporation
fAll rights reserved.

CLIENT MAC ADDR: 88 14 SE A4 E4 C6 GUID: 7E46FD83 E31D B211 ABEB DCA2ABE2FTTE
PXE-ES3: No boot filename received

PRE-MOF : Exiting Broadcon PXE ROM.

Broadcon UNDI PXE-2.1 v7.7.6

Copyright (C) 2808-2884 Broadcon Corporation
Copyright (C) 1997-2880 Iwtel Corporation
ALl rights reserved.

Figure 2-11 PXE boot execution, part 3 of 6

The BIOS then looks for a DHCP server on MAC ADDR 00:14:5E:A4:E4:C7.
It finds the DHCP server as shown in Figure 2-12 on page 120.

It then sets the IP address of the compute node 192.168.1.103.
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Birpadcor !
Copyright (C) ZBBE-28H3 B vadcon Corporal iom

Copyright (C) 1997-2084 Intel Corporation
fill rights reserved.

CLIENT MAC ADDR: 08 14 SE A4 E4 C?7 CUID: 7E46FDB3 E31D 5211 ABEB
CLIENT IP: 192.168.1.183 MASK: 255.255.255.8 DHCP IP: 1S2.168.1.181
CATEWAY IP: 192.168.1.181

PKELINUX 2.11 2884-88-16 Copuright (C) 1994-2884 H. Peter Awin

UNDI data segment at: 88891D98

UNDI data segment size: 4D98

UNDI code segment at: BBS6B2¢

UNDI code segment size: 4E7C

PXE entry point found (we hops) at 9652:8806

l:u ;;zmm y mmmto be CBABS1G? 192.158.1.180
P=192.168.1.103:192.168.1.191:192.168.1. 5.2

TFIP prefix: /limx-ivotalls R e
Trying to load: pelim ~fgf 45 et

Truing to load: e livex.clio/CONBRNS?

m|~ m"...!l.li.QQ.......C.‘.......

Loading meboot/inited. ing

LR R

---Q.ooc.o-o‘ooooooo.-oD.DDDD’O!"!"!'O!"!ﬁlﬂtlﬂf

-

Figure 2-12 PXE boot execution, part 4 of 6

Important: The DHCP server refers to the dhcpd.conf file (Example 2-64
on page 95) and counts backwards from the range dynamic-bootp
192.168.1.102 192.168.1.103 entry. Because this was the first PXE client,
the IP address selected was 192.168.1.103 and that is the one assigned.
When the next PXE client is powered up, the next lower IP address is
assigned to that compute node. You must power up the machines in the
appropriate sequence if you want to assign specific IP addresses to
specific machines.

It is possible to assign specific IP addresses to a particular MAC Address
of an Ethernet adapter. A discussion of this is beyond the scope of this
Redbooks publication.
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The compute node is now booting from the TFTP prefix of /linux-install and
looking for the files pxelinux.cfg/01-00-14-5e-a4-e4-c7 and
pxelinux.cfg/COA80167.

It finds the pxelinux.cfg/COA80167 file (this is the PXE configuration file
corresponding to the 192.168.1.103 IP address in hex that we had created
earlier as shown in Example 2-95 on page 113) and starts loading the images
identified in this file such as pxeboot/vmlinuz and pxeboot/initrd.img. It then
runs the kickstart103.cfg identified in the pxelinux.cfg/COA80167 file.

Figure 2-13 and Figure 2-14 on page 122 show the progress of the install.

MET: Red B ienl Famslyg |
NET: Registered protocol family 19

cpufreq: CPUB - ACPI performance management activated.
cpufreq: =PA: 2688 Mz, 89868 mW, 256 uS
cpufreq: P1: 2688 Mz, 79477 mW, 256 uS
cpufreq: PZ: 2688 Mz, 79477 mW, 256 us
cpufreq: P3: 2488 Mz, 78755 mW, 256 uS
ACPI wakeup devices:
PCIo
ACPI: (supports SA S4 S5)
md: Autodetecting RAID arrays.
md: autorun ...
md: ... autorun DONE.
RAMDISK: Compressed image found at block 8
UFS: Mounted root (ext2 filesystem).
Greetings.
anaconda installer init version Il.l.l.ﬂ starting
x:tt:w 7proc m:mm-
g 7 unibx®8 ) flicaysten... dons
mwtl‘ m?‘ll.-
twl1 nnutlut nmmm . doms

len luhu. b
running szhinsloader

Figure 2-13 PXE boot execution, part 5 of 6
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NET: "ﬂ“kji stered e
NET: Registered pr
_cpufreq: CFUB - AcCPl p
‘cpufreq: =PB: 2088 Mz, 89988 m,
cpufreq: P1: 2688 Mz, 79477 md,
cpufreq: P2: 2688 Mz, 79477 md, 256 uS
cpufreq: P3: 2408 Mz, 78755 md, 256 uS
ACPI wakeup devices:
PCIB
ACPI: (supports S8 54 35)
md: Autodetecting RAID arrays.
md: autorun ...
md: ... autorun DONE.
RAMDISK: Compressed i
UFS: Mounted root (&
Greetings.
anaconda installer ini
ln\m::ng /proc Hluyste- done
mounting sdewpts (uni>x@8 ) l‘ll “
mounting /sys filesystem... m
trying to resount reot fi
wounting /tup as reafs..
running lml!

Figure 2-14 PXE boot execution, part 6 of 6

At the end of the PXE boot process, you must review some of the logs (Table 2-3)
and files as follows:

Table 2-3 Summary of logs available for review

Brief description of the log | Log file location

Front end node and compute | /var/log/messages
node system log messages

Compute node post install logs produced by the Master script

Post install /root/post-install
Workload Scheduler /root/LoadL.log
LoadLeveler
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Brief description of the log

Log file location

NIS /root/NIS.log
NFS /root/NFS.log
Ganglia /root/ganglia_gmond.log

» Example 2-99 and Example 2-100 show some of the messages
(/var/log/messages file) that appear on the front end node where the DHCP

server is installed.

— Example 2-99 shows that the DHCP server has received
DHCPDISCOVER request from 00:14:5e:a4:e4:c7 through its eth1
adapter. It responded by offering the IP address 192.168.1.103 to the

compute node.

Example 2-99 DHCP and TFTP server messages in /var/log/messages,

part 1 of 2

Apr 9 14:41:13 orion dhcpd:
Apr 9 14:41:14 orion dhcpd:

via ethl

Apr 9 14:41:14 orion dhcpd:
Apr 9 14:41:14 orion dhcpd:

via ethl

Apr 9 14:41:14 orion dhcpd:

00:14:5e:a4:e4:c7 via ethl

Apr 9 14:41:14 orion dhcpd:

ethl

DHCPDISCOVER from 00:14:5e:a4:e4:c7 via ethl
DHCPOFFER on 192.168.1.103 to 00:14:5e:ad:e4:c7

DHCPDISCOVER from 00:14:5e:a4:ed:c7 via ethl
DHCPOFFER on 192.168.1.103 to 00:14:5e:ad:ed:c7

DHCPREQUEST for 192.168.1.103 (192.168.1.101) from

DHCPACK on 192.168.1.103 to 00:14:5e:a4:e4:c7 via

— Example 2-100 shows the next request to the DHCP server from the new
compute node comes four minutes later for tftpboot mount requests in
order to load and install the Linux Redhat image.

Example 2-100 DHCP and TFTP server messages in /var/log/messages,

part 2 of 2

Apr 4 18:54:09 orion mountd[6458]: authenticated mount request from
192.168.1.103:629 for /tftpboot/config template (/tftpboot)

Apr 4 18:54:11 orion mountd[6458]: authenticated mount request from
192.168.1.103:633 for /tftpboot/Redhatd (/tftpboot)

Apr 4 19:06:25 orion mountd[6458]: authenticated mount request from
192.168.1.103:739 for /tftpboot (/tftpboot)
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» Example 2-101 shows the contents of the post install log on the compute
node such as the ifconfig command output and the progress of the execution
of the NIS, NFS, Loadl, and ganglia_gmond scripts.

Example 2-101 Post install log (/root/post-install) on the compute node

Wed Apr 9 17:40:02 PDT 2008

Running ifconfig

ethl Link encap:Ethernet HWaddr 00:14:5E:A4:E4:C7
inet addr:192.168.1.103 Bcast:0.0.0.0 Mask:255.255.252.0
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:575419 errors:0 dropped:0 overruns:0 frame:0
TX packets:29510 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:841382100 (802.4 MiB) TX bytes:5123748 (4.8 MiB)
Interrupt:169

lo Link encap:Local Loopback
inet addr:127.0.0.1 Mask:255.0.0.0
UP LOOPBACK RUNNING MTU:16436 Metric:1
RX packets:54 errors:0 dropped:0 overruns:0 frame:0
TX packets:54 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:0
RX bytes:4452 (4.3 KiB) TX bytes:4452 (4.3 KiB)

ifup eth0

Running ifconfig

eth0 Link encap:Ethernet HWaddr 00:14:5E:A4:E4:C6
inet addr:9.43.86.103 Bcast:9.43.87.255 Mask:255.255.252.0
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:3 errors:0 dropped:0 overruns:0 frame:0
TX packets:1 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:242 (242.0 b) TX bytes:64 (64.0 b)
Interrupt:169

ethl Link encap:Ethernet HWaddr 00:14:5E:A4:E4:C7
inet addr:192.168.1.103 Bcast:0.0.0.0 Mask:255.255.252.0
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:575434 errors:0 dropped:0 overruns:0 frame:0
TX packets:29527 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:841385910 (802.4 MiB) TX bytes:5126494 (4.8 MiB)
Interrupt:169

lo Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0
UP LOOPBACK RUNNING MTU:16436 Metric:1
RX packets:54 errors:0 dropped:0 overruns:0 frame:0
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TX packets:54 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:0

RX bytes:4452 (4.3 KiB)

Running script NIS
Wed Apr 9 17:40:04 PDT 2008

TX bytes:4452 (4.3 KiB)

Binding to the NIS domain: [60G[ [0;32mOK[0;39m ]
Listening for an NIS domain server.

ypbind (pid 22277) is running..

xmeta:$1$zKiVeV/P$CaMDMX27mXoIc7GEeo/M5/:501:501: : /home/xmeta:/bin/bash
tom:$1$TW5X1inw$W6b6D0OTHOgPjUSUXFIB6Nt1:510:514:Tom Jones:/home/tom:/bin/bash
nagraj:$1$5mQwb571$9/t8hMnIb/gEypVicQUH./:500:500:Nagraj

Alur:/home/nagraj:/bin/bash

dsadm:$1$XGsV0dfD$cOTITVhaw2UNZzZWIbXATw0:507:512: : /home/dsadm: /bin/bash
Toad1:$1$QKwINMVP$RbXf2VRBEOSrzHECG7UsU0:516:519::/home/Toad1:/bin/bash
mgm:!1:515:518::/var/mgm:/bin/bash
wasadmin:$1$f.KxX854$6skaDDxhKOsP3uThcLucP. :505:505: : /home/wasadmin:/bin/bash
db2fencl:$1$82zXnPAC$8VY9AO2RArIoxI14/qNMET/:503:510: : /home/db2fencl:/bin/bash
admin:$1$AVem7Z3M$AVOYBiVQL33KTInh1J8YQY1:508:508: : /home/admin:/bin/bash

dasusrl:$1$UbDfBWeV$3G254C0qAINK1SE98. 1aal:504:511: : /home/dasusrl:/bin/bash

fred:!!:517:520::/home/fred:/bin/bash
per:$1$zKckxjCA$1gGbKT5XR87Sd1YC1eBSj0:513:517 :Per Hansen:/home/per:/bin/bash
db2inst1:$1$CCCOcaT4$mjX.0S30dSONTqI0e0sAh. :502:509: :/home/db2instl:/bin/bash

.........

Wed Apr 9 17:42:04 PDT 2008
Running script NFS

Wed Apr 9 17:42:04 PDT 2008
Filesystem 1K-bTocks
/dev/VolGroup00/LogVo100

574536368
/dev/sdal 101086
192.168.1.101:/tftpboot

574536384

Used

2566932
13643

49693600

mkdir: created directory ~/ds_overview'
mkdir: created directory ~/opt/IBM'

Filesystem 1K-bTocks
/dev/VolGroup00/LogVo100

574536368
/dev/sdal 101086
192.168.1.101:/tftpboot

574536384
192.168.1.77:/opt/IBM

98435488
192.168.1.77:/ds_overview

98435488
192.168.1.77:/home 196871008

Wed Apr 9 17:42:04 PDT 2008
Running script LoadL

Used

2566952
13643

49693600

12986688

95584
32072416

Available Use% Mounted on

542784620 1% /

82224 15% /boot
495657952 10% /mnt/tmp
Available Use% Mounted on
542784600 1% /

82224 15% /boot
495657952 10% /mnt/tmp

80448576 14% /opt/IBM
93339680 1% /ds_overview
154798144 18% /home
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Wed Apr 9 17:42:04 PDT 2008
192.168.1.101orionpvt.itsosj.sanjose.ibm.com orionpvt
9.43.86.102phoenix.itsosj.sanjose.ibm.com phoenix
9.43.86.77kazan.itsosj.sanjose.ibm.com kazan
192.168.1.134Tuxorpvt.itsosj.sanjose.ibm.com Tuxorpvt
9.43.86.76nile.itsosj.sanjose.ibm.com nile
192.168.1.1341uxorpvt.itsosj.sanjose.ibm.com Tuxorpvt
192.168.1.76nilepvt.itsosj.sanjose.ibm.com nilepvt
192.168.1.77kazanpvt.itsosj.sanjose.ibm.com kazanpvt
127.0.0.1orion.itsosj.sanjose.ibm.com orion localhost.localdomain Tocalhost
9.43.86.101lorion.itsosj.sanjose.ibm.com orion
192.168.1.102phoenixpvt.itsosj.sanjose.ibm.com phoenixpvt
192.168.1.77kazanpvt.itsosj.sanjose.ibm.com kazanpvt
127.0.0.1orion.itsosj.sanjose.ibm.com orion localhost.localdomain Tocalhost
9.43.86.102phoenix.itsosj.sanjose.ibm.com phoenix
192.168.1.76nilepvt.itsosj.sanjose.ibm.com nilepvt
9.43.86.1341uxor.itsosj.sanjose.ibm.com luxor
192.168.1.101orionpvt.itsosj.sanjose.ibm.com orionpvt
9.43.86.101orion.itsosj.sanjose.ibm.com orion
9.43.86.77kazan.itsosj.sanjose.ibm.com kazan
192.168.1.102phoenixpvt.itsosj.sanjose.ibm.com phoenixpvt
9.43.86.76nile.itsosj.sanjose.ibm.com nile
9.43.86.1341uxor.itsosj.sanjose.ibm.com luxor
IBMJava2-JRE-1.4.2-0.0.1386.rpm
LoadL-ful1-RH3-X86-3.3.2.0-0.1386.rpm
LoadL-ful1-RH3-X86_64-3.3.2.0-0.x86_64.rpm
LoadL-ful1-RH4-X86-3.3.2.0-0.1386.rpm
LoadL-ful1-RH4-X86 64-3.3.2.0-0.x86_64.rpm
LoadL-ful1-SLES9-X86-3.3.2.0-0.1386.rpm
LoadL-ful1-SLES9-X86_64-3.3.2.0-0.x86_64.rpm
LoadL-ful1-1ib-RH4-X86-3.3.2.0-0.1386.rpm
LoadL-ful1-1ib-SLES9-X86-3.3.2.0-0.1386.rpm
LoadL-full-1license-RH3-X86-3.3.2.0-0.1386.rpm
LoadL-full-1license-RH3-X86_64-3.3.2.0-0.x86_64.rpm
LoadL-full-Ticense-RH4-X86-3.3.2.0-0.7386.rpm
LoadL-full-Ticense-RH4-X86_64-3.3.2.0-0.x86_64.rpm
LoadL-full-1icense-SLES9-X86-3.3.2.0-0.1386.rpm
LoadL-full-Ticense-SLES9-X86_64-3.3.2.0-0.x86_64.rpm
LoadL-so-RH3-X86-3.3.2.0-0.1386.rpm
LoadL-so-RH3-X86_64-3.3.2.0-0.x86_64.rpm
LoadL-so-RH4-X86-3.3.2.0-0.1386.rpm
LoadL-so-RH4-X86_64-3.3.2.0-0.x86_64.rpm
LoadL-so-SLES9-X86-3.3.2.0-0.1386.rpm
LoadL-so-SLES9-X86_64-3.3.2.0-0.x86_64.rpm
LoadL-so-Ticense-RH3-X86-3.3.2.0-0.1386.rpm
LoadL-so-Ticense-RH3-X86 64-3.3.2.0-0.x86_64.rpm
LoadL-so-1license-RH4-X86-3.3.2.0-0.1386.rpm
LoadL-so-Ticense-RH4-X86_64-3.3.2.0-0.x86_64.rpm
LoadL-so-1icense-SLES9-X86-3.3.2.0-0.1386.rpm
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LoadL-so-1icense-SLES9-X86_64-3.3.2.0-0.x86_64.rpm

LoadL.README

LoadL.README.RH3 X86 64 AFS

LoadL.README.RH3_X86_AFS

Preparing... (2333333333333 33333222222 Rd ki
LoadL-full-Ticense-RHA-X86 #######################AARRAARRARRRARRRARRAARRAASS
Installing /tmp/load1/IBMJava2-JRE-1.4.2-0.0.i386.rpm at /opt/ibml1
Preparing... iddddddddddddddddddddddddddd a2 LR 2 a4
IBMJava2-JRE idddddddddddddddddddddddddddaddd e TR a2 ad
Running the IBM License Acceptance Program...

Uninstalling the package IBMJava2-JRE-1.4.2-0.0 installed at /opt/ibml1.
Installing the RPM: /tmp/loadl/LoadL-full-RH4-X86-3.3.2.0-0.1386.rpm
Preparing... tH##ERFFEFFERRRRRRRRRRR ARG F AR
LoadL-ful1-RH4-X86 idddddddddddddddddddddddddddad AT LRAR AR A A d
The rpm post-install phase may take a few minutes. Please be patient...
/opt/ibm11/LoadL/ful1/bin/11init: creating directory "/var/loadl/spool".
Jopt/ibm11/LoadL/full/bin/11init: creating directory "/var/loadl/log".
Jopt/ibm11/LoadL/full/bin/11init: creating directory "/var/loadl/execute".
/opt/ibm11/LoadL/ful1/bin/11init: set permission "700" on "/var/loadl/spool".
/opt/ibm11/LoadL/full/bin/11init: set permission "775" on "/var/loadl/log".
/opt/ibm11/LoadL/full/bin/11init: set permission "1777" on
"/var/loadl/execute".

/opt/ibm11/LoadL/full/bin/11init: ==> file /home/loadl/LoadL_admin already
exists.

/opt/ibm11/LoadL/ful1/bin/11init: ==> No copy will be done.
/opt/ibm11/LoadL/ful1/bin/11init: ==> file /home/Toadl/LoadL_config already
exists.

/opt/ibm11/LoadL/ful1/bin/11init: ==> No copy will be done.
Jopt/ibm11/LoadL/full/bin/11init: creating file
"/var/loadl/LoadL_config.local".

/opt/ibm11/LoadL/full/bin/11init: ==> The keyword "RELEASEDIR" was not updated.
/opt/ibm11/LoadL/full/bin/11init: ==> The Central Manager machine stanza was
not updated.

Jopt/ibm11/LoadL/full/bin/11init: ==> directory /home/loadl/spool already
exists.

/opt/ibm11/LoadL/ful1/bin/11init: ==> directory /home/load1/log already exists.
/opt/ibm11/LoadL/full/bin/11init: ==> directory /home/loadl/execute already
exists.

/opt/ibm11/LoadL/full/bin/11init: ==> symbolic link
"/home/Toad1/LoadL_config.local -> /var/loadl/LoadL_config.local" already
exists.

/opt/ibm11/LoadL/full/bin/11init: ==> directory /home/loadl/bin already exists.
/opt/ibm11/LoadL/full/bin/11init: ==> directory /home/load1/1ib already exists.
/opt/ibm11/LoadL/full/bin/11init: ==> directory /home/loadl/man already exists.
/opt/ibm11/LoadL/full/bin/11init: ==> directory /home/loadl/samples already
exists.

Jopt/ibm11/LoadL/full/bin/11init: ==> directory /home/loadl/include already
exists.
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/opt/ibm11/LoadL/ful1/bin/11init: program complete.
Wed Apr 9 17:42:25 PDT 2008
Running script ganglia_gmond
Wed Apr 9 17:42:25 PDT 2008

Preparing... ifdzdzdsdsdsdsddddddsdsdsdsdadadadsdddsdddadadadad
ganglia-gmond ifdgdzdsdsdsdsddddddsdsdsdsdadadadsddddsdddadadadad
Starting GANGLIA gmond: [ ok ]
Shutting down GANGLIA gmond: [ oK ]
Starting GANGLIA gmond: [ oK ]

Wed Apr 9 17:42:26 PDT 2008
Wed Apr 9 17:42:26 PDT 2008

» Example 2-102 on page 129 shows the contents of the Loadl_config.local file
as installed on the compute node.

It shows a maximum of one job that can be started on this compute node
(MAX_STARTERS= 1).

A number of job classes can execute on this compute node:

small(8)
medium(5)
large(2)
No_Class(1)

The number in the parenthesis is the maximum number of jobs relating to this
class that may execute on this compute node.

Note: MAX_STARTERS determines the actual number of jobs of all
classes that may run concurrently on this compute node. With
MAX_STARTERS= 1 only one job of either the small class, the medium
class, the large class, or the No_Class class may be running. The number
in the parenthesis for each class is overridden by the MAX_STARTERS
value.

For example, if MAX_STARTERS were set to 6, then at any instant for the
values configured in Example 2-102, there can be no more than six class
small jobs, five class medium jobs, two class large jobs, or one class
No_Class jobs running on the compute node. The permitted jobs per class
running concurrently together cannot exceed six.

The considerations in configuring the MAX_STARTERS parameter (the
number of concurrent jobs) is not described here. Carefully evaluate
(through regression testing) the impact of increasing the MAX_STARTERS
value from the recommended value of 1.
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Example 2-102 Loadl_config.local on the compute node

# # file: LoadL_config.Tlocal

# Statements included here override on a PER MACHINE BASIS the
statements in

# LoadL config and may be used to tailor each machine individually.
# See samples in your RELEASEDIR/samples directory

#

START_DAEMONS= TRUE

MAX_STARTERS= 1

# Alternative ways of specifying the CLASS keyword

# the following is the old-style specification

#

#CLASS = { "small" "small" "small" "small" "small" "small" "small"
"small" "medicum" "medium" "medium" "medium" "medium" "large" "large" }
# while the following is a newer, more concise specification

#CLASS = small1(8) medium(5) large(2)

CLASS = small1(8) medium(5) large(2) No _Class(1)

Attention: This process must be repeated for the remaining two compute
nodes with IP addresses 192.168.1.102 and 192.168.1.134. This is not shown
here.

At the end of the installation and configuration of all the compute nodes, the
contents of some of the key files was as follows:

» Example 2-103 shows the /etc/hosts file contents on the front end node.

Example 2-103 /etc/hosts file

# Do not remove the following line, or various programs
# that require network functionality will fail.
127.0.0.1 localhost.localdomain Tocalhost
192.168.1.101  orionpvt.itsosj.sanjose.ibm.com orionpvt
192.168.1.134  Tuxorpvt.itsosj.sanjose.ibm.com Tuxorpvt
192.168.1.76 nilepvt.itsosj.sanjose.ibm.com nilepvt
192.168.1.77 kazanpvt.itsosj.sanjose.ibm.com kazanpvt

9.43.86.101 orion.itsosj.sanjose.ibm.com orion
9.43.86.134 Tuxor.itsosj.sanjose.ibm.com Tuxor
9.43.86.76 nile.itsosj.sanjose.ibm.com nile
9.43.86.77 kazan.itsosj.sanjose.ibm.com kazan
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» Example 2-104 shows the /etc/dhcpd.conf file contents.

The three compute nodes added to this file’s contents is what ensures that
the next PXE client boot process does not reuse the assigned IP addresses.

Example 2-104 /etc/dhcpd.conf file

ddns-update-style interim;
ignore client-updates;

allow booting;
allow bootp;

subnet 192.168.1.0 netmask 255.255.255.0 {

# --- default gateway
option routers 192.168.1.101;
option subnet-mask 255.255.255.0;
option nis-domain "IS.redbook.grid";

option domain-name
"itsosj.sanjose.ibm.com";
option domain-name-servers 192.168.1.101;

option time-offset -18000; # Eastern
Standard Time

range dynamic-bootp 192.168.1.102 192.168.1.103;
default-lease-time 21600;
max-lease-time 43200,

next-server 192.168.1.101;
filename "/Tinux-install/pxelinux.0";
host taruspvt.itsosj.sanjose.ibm.com {
hardware ethernet 00:14:5e:a4:e4:c7;
fixed-address 192.168.1.103;
option host-name "taruspvt.itsosj.sanjose.ibm.com";
}
host phoenixpvt.itsosj.sanjose.ibm.com {
hardware ethernet 00:14:5e:ac:36:32;
fixed-address 192.168.1.102;
option host-name "phoenixpvt.itsosj.sanjose.ibm.com";
}
host Tuxorpvt.itsosj.sanjose.ibm.com {
hardware ethernet 00:02:55:AC:86:D2;
fixed-address 192.168.1.134;
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option host-name "Tuxorpvt.itsosj.sanjose.ibm.com";

2.5.6 Step 1f: Installing and configuring Grid Enablement Toolkit

The Grid Enablement Toolkit is a set of processes and templates that allows you
to execute jobs in the grid environment infrastructure built using the BYOG toolkit.
In a grid implementation, the Grid Enablement Toolkit replaces the static
configuration files normally defined for a cluster with dynamic configuration files
created at runtime.

In this step, we install the Grid Enablement Toolkit, modify the contents of the
config and dsenv files, and run a test script to verify that the grid environment is
configured and operating correctly.

Installing the toolkit

Log in as user dsadm, change the current working directory to
$DSHOME/../PXEngine, and perform the following steps:

1. Extract the toolkit installation files using the tar command as shown in
Example 2-105.

Note: Needs to be installed with user dsadm with DataStage running.

Example 2-105 Extract Grid Enablement Toolkit

[dsadm@luxor PXEngine]$ tar -xvf /tmp/grid_enabled.4.0.1.tar
grid_enabled.4.0.1/

grid_enabled.4.0.1/GridSampleJdobs.dsx
grid_enabled.4.0.1/Media

grid_enabled.4.0.1/install.sh

grid_enabled.4.0.1/README. txt

2. Execute the install.sh script and provide the highlighted responses shown in
Example 2-106 on page 132.

The highlighted comments at the end of the execution specify the next actions
to take, such as restarting DataStage, sourcing the dsenv file, modifying the
grid_config.apt file, and running the test.sh script.
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Example 2-106 Install the Grid Enablement Toolkit

[dsadm@orion grid_enabled.4.0.1]$ ./install.sh
install - Release 4.0.1 March 18, 2008
Installation Server Type

1) Information Server Install
2) 7.x install
Server type: 1

Resource Manager selection List:
Condor, DataSynapse, LoadlLeveler, LSF, PBSPro, SGE, Torque, or SMP: LoadLeveler
Path to Resource Manager commands: /home/loadl/bin

Grid JOBDIR (work directory that must be shared on all nodes)
Directory (full path): /home/dsadm/grid_jobdir

Maximum number of nodes per job (global): 3

Enter a space separated list of valid Classes for run time validation
List of valid LoadLeveler Classes: small medium large No_Class

Enter a default Class for running jobs: medium

Use system defaults for all projects?

default Classes are: small medium large No_Class
default grid JOBDIR is: /home/dsadm/grid_jobdir
Use defaults (Y/N): Y

Adding Grid parameters to DataStage Projects

Processing /opt/IBM/InformationServer/Server/Projects/ANALYZERPROJECT
Processing /opt/IBM/InformationServer/Server/Projects/AlokQSResidencyProject
Processing /opt/IBM/InformationServer/Server/Projects/BarryRosenProject
Processing /opt/IBM/InformationServer/Server/Projects/CELSOT

Processing /opt/IBM/InformationServer/Server/Projects/CELSOT_REVIEW
Processing /opt/IBM/InformationServer/Server/Projects/CarmenTestDS
Processing /opt/IBM/InformationServer/Server/Projects/DS_Overview
Processing /opt/IBM/InformationServer/Server/Projects/Denis

Processing /opt/IBM/InformationServer/Server/Projects/IS_Grid
Processing /opt/IBM/InformationServer/Server/Projects/NAGRAJDS
Processing /opt/IBM/InformationServer/Server/Projects/PROJQSSAMP
Processing /opt/IBM/InformationServer/Server/Projects/QSBusinessSenario
Processing /opt/IBM/InformationServer/Server/Projects/QSTestProject
Processing /opt/IBM/InformationServer/Server/Projects/Sachiko
Processing /opt/IBM/InformationServer/Server/Projects/TorbenSkov
Processing /opt/IBM/InformationServer/Server/Projects/jnielsen
Processing /opt/IBM/InformationServer/Server/Projects/skovpartl
Processing /opt/IBM/InformationServer/Server/DSEngine/../Template
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DataStage needs to be restarted.

Prior to testing, you must source the dsenv file
Example: . /opt/IBM/InformationServer/Server/DSEngine/dsenv
to get an updated PATH prior to running the test script

The default grid_config.apt file is created as a global template file.

You can copy this into a project directory to create a default for a given
project (name must rename the same). You can create additional copies of
a template file and make modifications for specific jobs and then use the
$APT_GRID CONFIG parameter to identify the template for the job.

Testing: run (test.sh) script and validate that it returns correctly
Note: you can not run the test.sh script as root

Restarting DataStage
Perform the following steps to restart DataStage:

1.

Stop the current running instance using the following command:
/opt/IBM/InformationServer/Server/PXEngine/bin/uv -admin -stop
Validate that all network connections are ended using the following command:
netstat -a|grep dsrpc

The output must be empty.

Start the DataStage server using the following command:
/opt/IBM/InformationServer/Server/PXEngine/bin/uv -admin -start

Review key files of interest
After installation, the following files are of interest:

» grid_global_values

Example 2-107 shows the contents of the grid_global_values file in the
/opt/IBM/InformationServer/Server/PXEngine/grid_enabled.4.0.1/ directory
which lists the default values.

Example 2-107 grid_global_values file content

# Grid Engine, review supported Resource Managers for valid values
Engine=LoadLeveler

# Add this to the PATH, SOURCE this script and/or SET and export this value
PATH=/home/10ad1/bin

# Maximum nodes a job can have
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MaxNodesPerJob=3

# ViewDataNodes = Max number of nodes for view data

ViewDataNodes=3

# ViewDataPartitions = Number of partitions per node for view data
ViewDataPartitions=4

# List of valid Queues/classes that can be used for job submission
ValidQueues=small medium Targe No_Class

# If APT_GRID QUEUE is not defined, use this value (can be blank for no queue)
DefaultQueue=medium

# List of aliases for the conductor node. Prevents using static config files
ConductorAKA=localhost

# Default Grid job directory (work file location)
JOBDIR=/home/dsadm/grid_jobdir

# Pre 4.0 release format for node names (If yes node names are X_Y otherwise Z
# where X is physical server, Y = partition or Z = simple format
01dFormatStyle=No

# Allow jobs to run on Conductor node only (Project overrides)
ConductorOnly=No

» dsenv file

Example 2-108 shows the partial contents of the dsenv file with the updated
path statements.

Example 2-108 dsenv file: Modified contents

---------

### For virtual host name being kazanpvt.itsosj.sanjose.ibm.com
APT_PM_CONDUCTOR_HOSTNAME=kazanpvt.itsosj.sanjose.ibm.com
export APT_PM_CONDUCTOR_HOSTNAME

### For Patch ECASE: 124940
DS_HOSTNAME_ALIAS=Kazan.itsosj.sanjose.ibm.com
export DS_HOSTNAME_ALIAS

........

GRIDHOME=/opt/IBM/InformationServer/Server/PXEngine/grid_enabled.4.0
.1

JAVAPATH=/opt/IBM/InformationServer/ASBNode/apps/jre/bin

export GRIDHOME JAVAPATH

PATH=$GRIDHOME : §JAVAPATH: $PATH

. $GRIDHOME/gridEnv.sh
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» grid_config.apt file

Example 2-109 shows the contents of the grid_config.apt file in the
/opt/IBM/InformationServer/Server/PXEngine/grid_enabled.4.0.1/ directory.

The fastname must be modified to kazanpvt.itsosj.sanjose.ibm.com (node
name corresponding to the private network) because it must match the
APT_PM_CONDUCTOR_HOSTNAME environment variable in the dsenv file
(Example 2-108 on page 134). This determines the node name that section
leaders on the compute node use to connect back to the conductor.

Example 2-109 Grid_config.apt file content

{
node "Conductor"
{
fastname "kazanpvt.itsosj.sanjose.ibm.com"
pools "conductor"
resource disk "/opt/IBM/InformationServer/Server/Datasets"
{pools ""}
resource scratchdisk "/tmp" {pools ""}
}
node "$$Compute"”
{
fastname "§$fastname"
pools ""
resource disk "/opt/IBM/InformationServer/Server/Datasets"
{pools ""}
resource scratchdisk "/tmp" {pools ""}
}
}

» Node_table

A Node_table translates the fastnames from one host name to another. The
intent is to control on which network the DataStage job runs. We have defined
all compute node private network IP addresses as 192.168.1.x, and with host
names ending in “pvt” as follows:

— tarus.itsosj.sanjose.ibm.com: public name
taruspvt.itsosj.sanjose.ibm.com: private name

— phoenix.itsosj.sanjose.ibm.com: public name
phoenixpvt.itsosj.sanjose.ibm.com: private name

— luxor.itsosj.sanjose.ibm.com: public name

luxorpvt.itsosj.sanjose.ibm.com' is the private name
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Example 2-110 shows the original contents of the Node table. Example 2-111
shows the modified contents of the Node table to perform the translation from
a public network to the private network.

Example 2-110 Node table: Original contents

s/compute-0-0.Tocal/compute-0-0/g
s/compute-0-1.Tocal/compute-0-1/g
s/compute-0-2.Tocal/compute-0-2/g

Example 2-111 Node table: Modified contents

s/Tuxor.itsosj.sanjose.ibm.com/Tuxorpvt.itsosj.sanjose.ibm.com/g
s/tarus.itsosj.sanjose.ibm.com/taruspvt.itsosj.sanjose.ibm.com/g
s/phoenix.itsosj.sanjose.ibm.com/phoenixpvt.itsosj.sanjose.ibm.com/g

Source the dsenv file

For the changes made to the dsenv file to take effect, you must source it as
shown in Example 2-111.

Example 2-112 Source the dsenv file

# . /opt/IBM/InformationServer/Server/DSEngine/dsenv

Executing the test.sh script

To test the installation of the grid_enabled components, the test.sh script
generated in the
/opt/IBM/InformationServer/Server/PXEngine/grid_enabled.4.0.1/ directory
during the install can be run as shown in Example 2-112. It performs the
following tasks:

1. Submits a request to the Resource Manager (LoadLeveler in our case) for the
defined nodes.

2. Generates a configuration file.

3. Runs a simple osh command with output to peek.

The output of the test.sh script are the contents of the APT configuration file and
a few rows from an osh script. If the test script does not return within a few

seconds, something is not configured correctly. The message “Step execution
finished with status = OK.” indicates successful execution of the test.sh script.

Results of the execution of this script show the job belonging to the No_Class
LoadLeveler queue, and phoenixpvt.itsosj.sanjose.ibm.com as the compute
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node. It also identifies the dynamically created configuration file as being
/home/dsadm/grid_jobdir/testjob_26817.config.apt.

Note: test.sh runs with a default of one compute node and one partition. The
following lines can be modified to suit to test with more nodes and partitions:

» line 10 APT_GRID_COMPUTENODES=1
» line 11 APT_GRID_PARTITIONS=1

A number of temporary files are created in the /home/dsadm/grid_jobdir while a
job is running and after it has completed. This is shown in Example 2-114 on
page 139 and Example 2-115 on page 139. The information shown here does
not relate to the execution of the test.sh script. but jobs run later.

Example 2-113 Execute test.sh script

[dsadm@orion grid_enabled.4.0.1]$ ./test.sh

You need to source the /opt/IBM/InformationServer/Server/DSEngine/dsenv file first
[dsadm@orion grid _enabled.4.0.1]$ . /opt/IBM/InformationServer/Server/DSEngine/dsenv
[dsadm@orion grid_enabled.4.0.1]$ ./test.sh

If everything is setup correctly this script will end shortly.

However, if this script does not return within a few seconds, then you
need to perform the following:

1. issue gstat, bstat or 11status command to see if a job was submitted

2. If no job is queue'd then make sure the gsub/11submit/ds_submit or bsub
command is in your path and try again

3. Validate that java is in the path on the compute node
This is also required on the front-end node

4. Validate that the parameters are defined correctly and resources are
available (APT_PM_CONDUCTOR_HOSTNAME is set correctly in test.sh)

<Dynamic_grid.sh> LoadLeveler output files located in /home/dsadm/grid_jobdir
nohup: appending output to “nohup.out'
<Dynamic_grid.sh> Waiting for Release from Queue, Jobname: testjob_26817
<Dynamic_grid.sh> Dynamic Configuration Release 4.0.1 March 19, 2008
<Dynamic_grid.sh> Released from LoadLeveler Queue medium
<Dynamic_grid.sh> Compute node(s): phoenixpvt.itsosj.sanjose.ibm.com
<Dynamic_gird.sh> SEQFILE Host(s): phoenixpvt.itsosj.sanjose.ibm.com:
phoenixpvt.itsosj.sanjose.ibm.com:
{
node "Conductor"
{
fastname "kazanpvt.itsosj.sanjose.ibm.com"
pools "conductor"
resource disk "/opt/IBM/InformationServer/Server/Datasets" {pools ""}
resource scratchdisk "/tmp" {pools ""}
}
node "Computel"

{
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fastname "phoenixpvt.itsosj.sanjose.ibm.com"

pools ""

resource disk "/opt/IBM/InformationServer/Server/Datasets" {pools ""}
resource scratchdisk "/tmp" {pools ""}

}

You can view the configuration file created by viewing
/home/dsadm/grid_jobdir/testjob_26817.config.apt
APT_GRID_SEQFILE_HOST is set to: phoenixpvt.itsosj.sanjose.ibm.com:
APT_GRID_SEQFILE_HOST2 is set to: phoenixpvt.itsosj.sanjose.ibm.com:

Now testing the osh grid enablement...

##1 XXXXXB 000001 <osh_conductor> Checking Authorization...

##1 XXXXXF 000001 <osh_conductor> Authorized to proceed.

##1 1IS-DSEE-TFCN-00001 18:22:08(000) <main_program>

IBM WebSphere DataStage Enterprise Edition 8.0.1.4668

Copyright (c) 2001, 2005-2007 IBM Corporation. All rights reserved

##1 1I1S-DSEE-TOSH-00002 18:22:08(001) <main_program> orchgeneral: loaded

##1 1IS-DSEE-TOSH-00002 18:22:08(002) <main_program> orchsort: loaded

##1 1I1S-DSEE-TOSH-00002 18:22:08(003) <main_program> orchstats: loaded

##1 1IS-DSEE-TFSC-00001 18:22:08(007) <main_program> APT configuration file:
/home/dsadm/grid_jobdir/testjob_26817.config.apt

##1 IIS-DSEE-TOPK-00003 18:21:52(000) <peek,0> 0 aa

##1 IIS-DSEE-TOPK-00003 18:21:52(001) <peek,0> 1 bbbbb

##1 IIS-DSEE-TOPK-00003 18:21:52(002) <peek,0> 2 ccccc

##1 IIS-DSEE-TOPK-00003 18:21:52(003) <peek,0> 3 ddddd

##1 IIS-DSEE-TOPK-00003 18:21:52(004) <peek,0> 4 eeee

##1 IIS-DSEE-TOPK-00003 18:21:52(005) <peek,0> 5 ff

##1 IIS-DSEE-TOPK-00003 18:21:52(006) <peek,0> 6 ggg

##1 IIS-DSEE-TOPK-00003 18:21:52(007) <peek,0> 7 hhhh

##1 IIS-DSEE-TOPK-00003 18:21:52(008) <peek,0> 8 iii

##1 1IS-DSEE-TOPK-00003 18:21:52(009) <peek,0> 9 jjjjj

##1 1IS-DSEE-TFSC-00010 18:22:08(009) <main_program> Step execution finished with status
= 0K.

##1 11S-DSEE-TC0S-00026 18:22:08(010) <main_program> Startup time, 0:00; production run
time, 0:00.

Done - You should see generated output in peeks from the framework
and the message "Step execution finished with status = OK"
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Example 2-114 Sample /home/dsadm/grid_jobdir contents while a job is running

-rw-r--r-- 1 dsadm dstage 315 Apr 18 18:18 testjob.time
“PWXP=———- 1 dsadm dstage 440 Apr 18 18:21 testjob 26817.wait.sh
-rw-rw-r-- 1 dsadm dstage 0 Apr 18 18:21 testjob_26817.stdout
-rw-rw-r-- 1 dsadm dstage 0 Apr 18 18:21 testjob_26817.stderr
-YWXr----- 1 dsadm dstage 2082 Apr 18 18:21 testjob_26817.sh

1 dsadm dstage 167 Apr 18 18:22 testjob_26817_start
-rw-r--r-- 1 dsadm dstage 98 Apr 18 18:22 testjob_26817.nodeFile

1 dsadm dstage 1362 Apr 18 18:22 testjob 26817.config.apt

-rw-r--r-- 1 dsadm dstage 315 Apr 18 18:18 testjob_26817.time
-rw-rw-r-- 1 dsadm dstage 0 Apr 18 18:22 testjob 26817 end

Toolkit environment variables

For 8.x applications, the toolkit environment variables are set using the
DSParams file which is updated during installation. Within IBM Information

Server, the project defaults are used for all jobs including Information Analyzer.

Specific jobs must override defaults in order to change how the components
react.

Each project within IBM Information Server is modified to include the grid-related
environment variables shown in Figure 2-15 on page 140. These are defined as
project level defaults and can be added or changed at the job level. There is a

new tab (highlighted in Figure 2-15 on page 140) to identify all of the grid
parameters.
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@ Environment variables

-5

Environmert variables

user defined category.

Categories:
= General
Customize
—|- Parallel
Operator Specific

[
Repoig
Compiler

User Defined

The following categorized environment variables are defined in this project. Either set a default value for an existing environment varable or add a new environment variable to the

Details:
Name [ Prompt Value
APT_GRID_COMPUTENODES COMPUTENODES - Number of Compute Nodes 1
APT_GRID_CONFIG APT_GRID_CONFIG - Use this configuration template file vs. defau
APT_GRID_ENABLE EMNABLE - Use DYNAMIC_CONFIG_SCRIPT (NO,/YES/OLD) YES
APT_GRID_IDENTIFIER IDENTIFIER - name to appear within Resource Manager for a giver
APT_GRID_OPTS APT_GRID_QPTS - Specific Grid engine command flags
APT_GRID_PARTITIONS PARTITIONS - Number of partitions per Node {compute) &
APT_GRID_QUEUE QUELE - Resource Manager GQueus name
APT_GRID_SCRIFTPOST SCRIPTPOST - Script to run after running job, before releasing nod
APT_GRID_SCRIFTPRE SCRIPTPRE - Script to run after resource manager assigns node, b
AFT_GRID_SEQFILE_HOST  SEQFILE_HOST - First Host name identified by either Grid engine o dralead
APT_GRID_SEQFILE_HOST2  SEQFILE_HOST2 - Second Host name identified by either Grid eng
AFT_GRID_STAT_CMD STAT_CMD - vmstat or sar command syntax to run on first node Llmiza
IS . W Y
[( } il | E g

Figure 2-15 Grid environment variables

A brief summary of the grid environment variables follows:
» S$APT_GRID_COMPUTENODES

Specifies the number of compute nodes (machines) required for this job. The
default 1.

$APT_GRID_CONFIG

Specifies the path name to the template $APT_CONFIG_FILE file that must
be used for a given job run.

The default is to use the project’s grid_config.apt configuration file. If such a
file does not exist in the project directory, then the global grid_config.apt
configuration file is used.

Setting this parameter defines the template file to use for this job run.
$APT_GRID_ENABLE
Has two possible values:

— (Y)es indicates that a new configuration file will be created dynamically
based on other parameters such as $APT_GRID_COMPUTENODES and
SAPT_GRID_PARTITIONS.

— (N)o indicates that a defined configuration file is available and will be used.
This is the default.
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$SAPT_GRID_IDENTIFIER

Setting this overrides the actual job name when submitted to the resource
manager.

$SAPT_GRID_OPTS
Additional options may be supplied to the Grid engine to request resources.

Node resource parameters must not be included here, as these are requested
using the environment variable $APT_GRID_COMPUTENODES.

These parameters are based on a specific resource manager and are not
translated.

$APT_GRID_PARTITIONS

Specifies the number of partitions for each compute node. The default is 1
partition per compute node.

Note: This value can be set to a higher value if the nodes (machines) have
additional CPU cycles.

$APT_GRID_QUEUE

The name of the resource manager queue to which a job is submitted. The
default is blank or undefined.

Queues are used to separate jobs on the basis of priority:
High
Medium

- Low
Special processing

Each queue typically has different resources available to run jobs.

Note: If the value is blank and there is a default queue defined for either
the project or at the global level, that value is used when jobs are submitted
to the resource manager.

$APT_GRID_SCRIPTPOST

Name of an executable script that gets run after the DataStage job finishes
processing data, but before the job completes. The script is run on the node
that the configuration file was created on.
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» $APT_GRID_SCRIPTPRE

Name of a script that can be executed after the resource manager has
allocated the desired nodes, but before the actual DataStage job starts
processing. This script is run on the node that creates the configuration file.

$APT_GRID_SEQFILE_HOST

Has the host name set by the Dynamic_grid.sh based on the first node
returned by the resource manger. It is used as a job parameter in DataStage
and QualityStage jobs to provide sequential file I/O on files.

Example usage when defining path name:

#$APT_GRID SEQFILE HOST#/home/dsadm/Ascential/DataStage/Datasets/Sto
relList.txt

When used as shown, “hostname:” is returned. The colon is included in the
value returned.

$APT_GRID_SEQFILE_HOST2

Has the host name set by Dynamic_grid.sh based on the second node
returned by the resource manger. Similar to $APT_GRID_SEQFILE_HOST. It
has the first host name if only one host name is returned by the resource
manager.

$SAPT_GRID_STAT _CMD

Setting this parameter to an operating system level monitoring command
allows the output to be captured on the first compute node returned by the
resource manager.

This parameter is useful when trying to determine how the first compute node
is performing during a job run.

For example, the command sar 5 1000 runs sar every five seconds for 1000
times, or until the job ends (the last step before the job ends on the compute
kills this process). The suffix of the file containing the output of this command
is statcmd. The file is located in the <JOBDIR> as the
<JOBNAME>_PID.statcmd.
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2.5.7 Step 1g: Configuring the standby node

As part of our HA solution, we have a dedicated standby node. When the front
end node fails, the standby node takes over the role of front end node. Therefore,
at failover, the standby node must have access to all the components of the front
end node, including the following components:

vyVyVYyVvYyYVvYyYy

IBM Information Server

Workload Scheduler LoadLeveler

Ganglia

NFS

NIS

The virtual IP address and its corresponding domain name

To achieve this, the following actions must be taken on the standby node:

»

IBM Workload Scheduler LoadLeveler must be installed and configured on
this node, but it must not be started on this node. The procedure is similar to
the one described in “Installing and configuring Workload Scheduler
LoadLeveler’ on page 102 and as such, is not repeated here.

The following code libraries and configuration files must be shared between
the primary front end node and the standby node:

IBM Information Server
Workload Scheduler LoadLeveler
— NFS

— NIS

Also included are the code libraries and configuration files of IBM WebSphere
MQ product. These code libraries and configuration files are placed in the
following file systems on the shared SAN:

/opt/IBM
/home
/ds_overview
/opt/mgm

In order to see the charts on Ganglia, you must disable SELINUX on the
standby node and set it to permissive by issuing the following command:

setenforce 0

Ganglia must be installed and configured (Example 2-116 on page 144)
without starting it because its code libraries and configuration files were not
installed on the shared SAN. The Ganglia package installed the libraries in
directories that were not part of the SAN shared drive.
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Example 2-116 Install ganglia

# rpm -ivh ganglia-gmond-3.0.2-1.1386.rpm

Preparing... BREBHHBBRBRHBREBRR AR RR R AR A 444 [100%)
1:ganglia-gmond #H##HHF A HRF AR A AR AR AAAAAE [100%]
Starting GANGLIA gmond: [ ok ]

# rpm -ivh ganglia-gmetad-3.0.2-1.i386.rpm

Preparing... HHE#HRR AR A AR R A A AR AF [100%]
1:ganglia-gmetad #HFHHHF R AR [100%]
Starting GANGLIA gmetad: [ ok ]

# rpm -ivh ganglia-web-3.0.2-1.noarch.rpm

Preparing... ###HEH AR AR AR AR AR AR AR [100%]
l:ganglia-web tHH## AR HEA AR R AR AR A #AE [100%]

# rpm -ivh rrdtool-1.0.50-2.1.e13.rf.i386.rpm
warning: rrdtool-1.0.50-2.1.e13.rf.i386.rpm: V3 DSA signature: NOKEY, key ID 6b8d79e6

Preparing... A A A A [100%]
l:rrdtool #HHHRF AR A AR A A [100%]

Configure ganglia by editing the cluster name in the gmond configuration file.
Change the cluster name from name = “unspecified” to name = “Data
Integration”, but do not start the services till failover.

» NFS

View the contents of the exports file to ensure that the following file systems
are included in rw mode as shown in Example 2-117:

— /home
— /opt/IBM
— /ds_overview

Attention: In general, the software (/home, /ds_overview, and /opt/IBM
file systems) is NFS-mounted to the compute nodes from either the
front end node or from a NAS device. It is not always from the front end
node.

In our case, the front end node uses a SAN for the software and
exposes it through NFS. If we had an NAS configuration, there would be
no entries required in the exports file for NFS.

Example 2-117 /etc/exports file

[root@nile ~]# cat /etc/exports
/home *(rw,sync)

/opt/IBM *(rw,sync)
/ds_overview *(rw,sync)
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View the status of NFS as shown in Example 2-118.

Example 2-118 NFS status

[root@nile ~]# service nfs status

rpc.mountd (pid 5307 5268) is running...

nfsd (pid 5264 5263 5262 5261 5260 5259 5258 5257) is running...
rpc.rquotad (pid 5300 5253) is running...

NIS

The NIS server on the standby node is set up as an NIS subordinate. This
was done earlier in setting up the grid infrastructure as described in “NIS” on
page 80.

The nisupdatefiles.sh script (shown in Example B-11 on page 263) backs up
current local files related to user and hosts (such as /etc/hosts, /etc/shadow,

/etc/passwd, and /etc/group), and updates them with information from the NIS
server database. This script must be executed on the NIS subordinate server
to update the local files (/etc/hosts, /etc/shadow, /etc/passwd, and /etc/group)
to sync with the NIS server database information.

Place this script in some location (/root in our case) and run in a cron utility
job. To install the above script in the crontab use the following command:

# crontab -e

# Run the script to update the Tocal files from NIS server.
# The following will run everday at 2:15AM.

15 2 * * * [root/nisupdatefiles.sh

Note: You must choose an update cycle based on your expected rate of
changes to user accounts. The recommended frequency is hourly.

Virtual IP

Set up the virtual IP the same way as performed on the front end node (as
shown in Example 2-119 on page 146 and Example 2-120 on page 146) with
only one exception: The ONPARENT=NO must be set on the standby node
configuration files for the virtual IP. This option prevents the virtual IP from
being activated during a boot sequence. This has to be activated at takeover
using the following commands:

# ifup eth0:1
# ifup ethl:1
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Example 2-119 Virtual IP number 1 for ethO

[root@nile ™~]# cat /etc/sysconfig/network-scripts/ifcfg-eth0:1
DEVICE=eth0:1

BOOTPROTO=static

HWADDR=00:02:55:AC:86:A4

IPADDR=9.43.86.77

NETMASK=255.255.252.0

ONPARENT=no

TYPE=Ethernet

Example 2-120 Virtual IP number 1 for eth1

[root@nile ~]# cat /etc/sysconfig/network-scripts/ifcfg-ethl:1
DEVICE=ethl:1

BOOTPROTO=static

HWADDR=00:02:55:E4:5B:17

IPADDR=192.168.1.77

NETMASK=255.255.252.0

ONPARENT=no

TYPE=Ethernet

Important: The configuration of the additional eth0:1 and eht1:1 files is only
required for a manual failover (which is what we did) as opposed to an
automated failover. Automated HA solutions perform these activities under the
covers and provide virtual IP addresses and running of start/stop scripts
based on services associated with a resource group. Resource group is a HA
term used to define a set of failover applications, disk mount points, and virtual
IP address

2.6 Step 2: Tailoring existing DS/IA jobs to operate in
grid environment

The existing IBM Information Server environment has a broad spectrum of
DataStage and QualityStage jobs and Information Analyzer jobs. These jobs may
be single jobs or job sequences. This allows you to specify a sequence of parallel
jobs or server jobs to run. The sequence can also contain control information. For
example, you can specify different courses of action to take depending on
whether a job in the sequence succeeds or fails. Once you have defined a job
sequence, it can be scheduled and run using DataStage Director. It appears in
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the DataStage repository and in the DataStage Director client as a job. For
details on job sequences, refer to IBM WebSphere DataStage Designer Client
Guide Version 8, LC18-9893-00

When the IBM Information Server is migrated to a grid environment
infrastructure, all the existing jobs also have to be migrated to it. In this section,
we describe the steps involved in migrating existing jobs to the grid environment.
The migration may involve changes to the parameters only, or changes to both
the parameters and stage properties as shown in Figure 2-16 on page 148.

Jobs requiring parameter changes only are described in 2.6.1, “Migrating jobs
that require parameter changes only” on page 148.

Jobs requiring parameter and stage property changes are described in 2.6.2,
“Migrating jobs requiring parameter and stage property changes” on page 166.

Important: For the grid environment, the environment variables are defined in
grid_global_values in the
/opt/IBM/InformationServer/Server/PXEngine/grid_enabled.4.0.1/directory,
DSParams in the /opt/IBM/InformationServer/Server/Projects/<project name>
directory, and the Job Run Options. The environment variable precedence is
Job Run Options that override DSParams (in the
/opt/IBM/InformationServer/Server/Projects/IS_Grid directory in our case as
shown in Example 2-121 on page 147) that overrides grid_global_values.

Example 2-121 on page 147 shows the grid toolkit-related environment
variables in the DSParams file for our IS_Grid project in the
/opt/IBM/InformationServer/Server/Projects/IS_Grid directory. We strongly
recommend against modifying the contents of this file.

Example 2-121 DSParams file in /opt/IBM/InformationServer/Server/Projects/IS_Grid
directory

[EnvVarValues]
“APT_GRID_COMPUTENODES™\1\”3”
“APT_GRID ENABLE™\1\”N0O*
“APT_GRID_PARTITIONS”\1\*3»
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InfoSphere DataStage/Information Analyzer jobs to be Grid-enabled

With Parameter With Parameter & Stage
changes only Property changes
“Single” jobs  Information Analyzer jobs Sequential file WebSphere MQ “Multiple” job
on “Conductor” node (Sequencer)

Figure 2-16 Categories of jobs to be migrated to the grid environment

2.6.1 Migrating jobs that require parameter changes only

This section describes examples of a single job and an Information Analyzer job
that are migrated to the grid implementation by only adding runtime parameters.

Single jobs

Figure 2-18 on page 150 shows a single job named rowGenSleeper_g that
generates the number of rows specified through a parameter, and sleeps for the
specified interval (in microseconds) before writing each row out to a Peek stage.

This job requires the following grid environment parameters to be added as
shown in Figure 2-17:

» S$APT_GRID_ENABLE with a prompt of “ENABLE - Use
DYNAMIC_CONFIG_SCRIPT (NO/YES/OLD)” and a default string value of
NO

» S$APT_GRID_COMPUTENODES with the prompt “COMPUTENODES -
Number of Compute Nodes” and a default string value of 1

» $APT_GRID_PARTITIONS with the prompt “PARTITIONS - Number of
partitions per Node (compute)” and a default string value of 1

\Jobs\GridEnabled\ParmChangeOnly\rowGenSleeper_g - Job Properties
General l Job control ] Dependencies ] Generated OSH ] Execution ] Defaults ]
P; name Prompt Type Default Value
1 |rows Mumber of Rows to Generate Integer 10
2 |useconds Mumber of microseconds to sleep Integer 1000000
3 |SAPT_GRID_ENAELE ENABLE - Use DYNAMIC_CONFIG_SCRIPT (NO/YES/OLD)  String NO
4 |SAPT_GRID_COMPUTENODES  COMPUTENCDES - Number of Compute Nodes String 1
5 |SAPT_GRID_PARTITIONS PARTITIONS - Number of partitions per Node {compute) String 1

Figure 2-17 Parameters added to Job Properties for rowGenSleeper_g
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Perform the following steps to grid-enable the rowGenSleeper_g job:

1. Click the Run icon to run the job in Figure 2-18 on page 150. This brings up
the Job Run Options window.

2. Modify the following parameter values in the Job Run Options window as
shown in Figure 2-19 on page 151:

— ENABLE - Use DYNAMIC_CONFIG_SCRIPT (NO/YES/OLD) value to
YES

— COMPUTENODES - Number of Compute Nodes value to 2
— PARTITIONS - Number of partitions per Node (compute) value to 2

Figure 2-20 on page 151 shows the successful execution of the job where 10
rows are generated and the same number are written to the Peek stage.

Figure 2-21 on page 152 shows the output of the DataStage and
QualityStage Director log which shows the servers
phoenixpvt.itsosj.sanjose.ibm.com and taruspvt.itsosj.sanjose.ibom.com as
the compute nodes, and rowGenSleeper_g_5959.config.apt as the
configuration file.

Note: Even though there are no sequential files defined in this job and
therefore no variables $APT_GRID_SEQFILE_HOST and
$APT_GRID_SEQFILE_HOST2 defined in the job, the Director log shows
the assignment of the first two nodes (machines) to the
$SAPT_GRID_SEQFILE_HOST and $APT_GRID_SEQFILE_HOST2
respectively.

Figure 2-22 on page 152 shows the Event Detail log indicating the parameter
values used in the execution of this job.

Figure 2-23 on page 153 shows the Event Detail log indicating the submission
of the job to the front end node orion.itsosj.sanjose.ibm.com.

Figure 2-24 on page 153 shows the contents of the generated
rowGenSleeper_g_5959.config.apt file which has four nodes in all: Two
(Compute1 and Compute2) corresponding to the
phoenixpvt.itsosj.sanjose.ibm.com machine, while the other two (Compute3
and Compute4) correspond to the taruspvt.itsosj.sanjose.ibm.com machine.
The Conductor node is the kazanpvt.itsosj.sanjose.ibm.com machine.

Example 2-122 on page 154 shows the Director detail output of this execution
with key entries highlighted such as the parameter values supplied, the
generated configuration file and its contents, as well as the default
configuration file contents.
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Whenever a job is run in a grid environment, a <jobnamex>.time file is created
within the <JOBDIR> directory. This file contains information about the
specific job run. The file contains the following information:

— Start Date (YYYY-MM-DD HH:MM:SS)

— End Date (YYYY-MM-DD HH:MM:SS)

— Seconds (difference between start and end)
— Number of nodes (physical servers)

— Number of partitions (partitions per node)

— User ID used for actual job run

— Queue name job was run within

The output is a single line for each job run. A file can grow up to 200 entries
before it begins purging older entries. The contents are separated with a
semicolon “”, including a final semicolon.

Example 2-123 on page 158 shows the contents of the time file for the
rowGenSleeper_g job. This entry corresponding to this job is highlighted.

Example 2-124 on page 158 shows the output of the 1Tmonitor command
while this job is running. It shows one job running. This command erroneously
shows it only running on phoenix. Use 11status command for correct
information about the two nodes phoenix and tarus being Busy as shown in
Example 2-125 on page 159.

Example 2-126 on page 159 shows the output of the 1Tmonitor command
while after this job has finished. It shows that there is “currently no job status

to report”.
<. WebSphere DataStage Designer - KAZAN.ITSOSJ.SANJOSE. IBM.COMVS_Grid - [Parallel - rowGenSleeper_g] =Jo&d
g T
L CLETEE DataStage and QualityStage  Designer \y’a,Y ?"-5'@
:F File Edit View Repository Diagram Import Export Tools Window Help —J_Iﬁl ﬂ

- HEEEERE AR 209D BPIIFBE S| EHOO D@

GenRows HoldRows PeekRows

Figure 2-18 Single job rowGenSleeper_g, part 1 of 7
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Parameters | Limis | General |

Number of Rows to Generate 10
Mumber of microseconds to sleep 1000000
EMNABLE - Use DYNAMIC_CONFIG_SCRIPT (NO/YES/OLD)
COMPUTENODES - Number of Compute Nodes 2 N Set to Default |
PARTITIONS - Number of partitions per Node {compute) 2 by
Allto Default |
- Froperty Help |
Run Vaidte | Cancel | Hep |

Figure 2-19 Single job rowGenSleeper_g, part 2 of 7

TISTIEEY vatastage and QualityStage  Designer :
/% Fie Edt View Repository Diagram Import Export Took Window Help =8l x|

B-P A EEHcCIB AP 299D BIWIR ETZ KO0 200

Parallel

Figure 2-20 Single job rowGenSleeper_g, part 3 of 7
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[ii WebSphere DataStage Director - KAZAN.ITSOSJ.SANJOSE.IBM.COM\IS_Grid

L CUETEIEE DataStage and QualityStage  Director
Project Miew Search Job Tools Help

e e ® 2R (WIFINL DD O

=Occumed | =(0n date | Type | Event [A

11:05:27 AM  4/11/2008 Control Starting Job rowGenSleeper_g. (...}

110528 AN 4/11/2008 Info Environmenit varable settings: (...}

11:05:28 AM  4/11/2008 Infa Parallel job initiated

11:05:28 AM  4/11/2008 Infa OS5H seript {..)

110528 AN 4/11/2008 Info <osh_conductor: Checking Authorization. ..

110528 AN 4/11/2008 Info <osh condudor, Using dynamic c:onflgulatlon sc:npt ,-"opt,-"lBM;"InforrnatlonServerfServerx P¥Engine/grid_enabled .4.0.1/Cynami

11:05:29 A 4/11/2008 Info < in/1

110529 AN 4/11/2008 Info <Dynamic_grid . sh Waiting for Release from Queue, Jobname: rowGenSleeper_g_5355
11:0530 AN 4/11/2008 Info 'Dynamlc:jnd sh> Dynamic Configuration Release 4.0.7 March 19, 2008 (...}

110530 AM  4/11/2008 Infa rid.sh> Released from LoadLeveIer Queue medium
110530 AM  4/11/2008 Info
110530 AM  4/11/2008 Info

Dl
11:0530 AN 4/11/2008 Info <osh condudor, Fithonzed o pmceed

11:0530 AN 4/11/2008 Info main_program: |BM WebSphere DataStage Enterprise Edition 8.0.1.4668 (..}

11:0530 AN 4/11/2008 Info main_program: orchgeneral: loaded (...}

110531 AN 4/11/2008 Info | main_program: AP T corfiguration file: ,-home,-"dsadm,-"gndJobdlr ‘rowGenSleeper_g_5359.corfig.apt (...}]
11:05:31 &AM 4/11/2008 Infa PeekRows, 0 cZ 1000000 c T

11:05:31 &AM 4/11/2008 Infa PeekRows,1: c2:1000001 c1:bbbbbbbbbb c}.bbbbb

11:05:31 &AM 4/11/2008 Infa PeekRows,3: c2:1000003 c1:dddddddddd c3:dddddddddddddd

11:05:32 M 4/11/2008 Infa PeekRows.2: c2:1000002 c1:cccececece cdic

11:05:32 M 4/11/2008 Infa PeekRows,0: c2:1000004 cl:eecececeee clececece

11:05:32 M 4/11/2008 Infa PeekRows, 1: c2: 1000005 c 1 S oA

11:05:32 M 4/11/2008 Infa PeekRows,3: c2:1000007 c1:hhhhhhhhhh c3:hhhhhhhh

110533 AN 4/11/2008 Info PeekRows,2: c2:1000006 c1:000000g000 c3:00aggg

110533 AM 471172008 Infa PeekRows,0: c2:1000008 c1 3

110533 AM 471172008 Infa PeekRows, 1: c2:1000009 c1

110533 AN 4/11/2008 Info main_program: Step execution finished with status = OK.

110533 AN 4/11/2008 Info main_program: Startup time, 0:00; production run time, 0:03.

& 4/11/2008 Info Parallel job reports successful completion

4/11/2008 Control Finished Job rowGenSleeper_g. %
< ] ) 1l

Figure 2-21 Single job rowGenSleeper_g, part 4 of 7

B Event Detail
Server: Project: User:
|KAZAN ITSO5J.5AND IS _Grid |dsadm
Job No: Job name: Invocation:
|5 {mwGenSIeeperj |
Event Mumber: Event type: Timestamp:
Js0 |Cortrol |4/11/2008 11:05:27 AM
Message Id:
|DSTAGE_RUN_I_EE?L‘ Help
Message:

Starting Job rowGenSleeper_g.

rows =10

useconds = 1000000
SAPT_GRID_ENABLE = YES
SAPT_GRID_COMPUTENCDES =2
SAPT_GRID_PARTITIONS =2

Figure 2-22  Single job rowGenSleeper_g, part 5 of 7
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Bl Event Detail - [o&d

Server: Project: User:

|KAZAN ITSO5J.5AND IS _Grid |dsadm Close |
Job No:

Job name: Invocation:

|5 |erGenSIeeperj |

Next
Event Number: Event type: Timestamp: Previous |
EE] Jinfo

[4/11/2008 11:05:30 AM

Copy |
Message Id:
Help |

jreocer
Message:

<[ynamic_grid.sh> Dynamic Corfiguration Release 4.0.1 March 19, 2008
llsubmit: The job "orion itsosj sanjose ibm.com, 37 " has been submitted.

Figure 2-23 Single job rowGenSleeper_g, part 6 of 7

Bl Event Detail N NI=1<|
Server: Project: User:

|KAZAN ITSO5J.5AND IS _Grid |dsadm Close |
Job No: Job name: Invocation:

|5 |erGenSIeeperj |

Event Number: Event type: Timestamp: Previous |
J101 Jinfo |4/11/2008 11:05:30 AM

Copy |
Message Id:
jisens e |
Message:

<[ynamic_gird sh> SEQFILE Host(s): phoenixpvt itsosj sanjose ibm.com: taruspvt itsos] sanjose ibm.com:
I

1
node "Conductor”
I

1

fastname "kazanpvt itsosj sanjose ibm.com”

pools "conductor”

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/Amp" {pools "'}

node "Compute1"

I

1

fastname "phoenixpvt itsosj sanjose ibm.com”

pools "

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/Amp" {pools "'}

node "Compute2”

I

1

fastname "phoenixpvt itsosj sanjose ibm.com”

pools "™

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools ™"}
resource scratchdisk "Amp” {pools "}

node "Compute3"”

I

1
fastname "taruspvt itsos] sanjose ibm.com”

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/Amp" {pools "}

node "Computed”

I

1

fastname "taruspvt itsosj sanjose ibm.com”

pools "™

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/Amp" {pools "'}

i

Figure 2-24  Single job rowGenSleeper_g, part 7 of 7
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Example 2-122 rowGenSleeper._g Director detail log

DataStage Report - Detail Log for job: rowGenSleeper g
Produced on:4/11/2008 11:03:14 AM

Project: IS Grid

Host system: KAZAN.ITSOSJ.SANJOSE.IBM.COM

Items: 91 - 120

Sorted on: Date Sorter

Item #: 91

Event ID: 90

Timestamp:: 2008-04-11 11:05:27

Type: Control

User Name: dsadm

Message:: Starting Job rowGenSleeper g.
rows = 10
useconds = 1000000
$APT_GRID ENABLE = YES
$APT_GRID COMPUTENODES = 2
$APT_GRID_PARTITIONS = 2

Item #: 92

Event ID: 91

Timestamp:: 2008-04-11 11:05:28

Type: Info

User Name: dsadm

Message:: Environment variable settings:
APT_COMPILEOPT=-0 -fPIC -Wno-deprecated -c
APT_COMPILER=g++
APT_CONFIG_FILE=/opt/IBM/InformationServer/Server/Configurations/defaul
t.apt
APT_ERROR_CONFIGURATION=severity, !vseverity, !jobid, moduleid,
errorIndex, timestamp, !ipaddr, !nodeplayer, !nodename, opid, message
APT_GRID_COMPUTENODES=2
APT_GRID _CONFIG=
APT_GRID_ENABLE=YES
APT_GRID_IDENTIFIER=
APT_GRID_OPTS=
APT_GRID_PARTITIONS=2
APT_GRID_QUEUE=
APT_GRID_SCRIPTPOST=
APT_GRID_SCRIPTPRE=
APT_GRID_SEQFILE_HOST2=
APT_GRID_SEQFILE_HOST=
APT_GRID_STAT_CMD=
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APT_LINKER=g++

APT_LINKOPT=-shared -W1,-Bsymbolic,--allow-shlib-undefined
APT_MONITOR_MINTIME=10
APT_OPERATOR_REGISTRY_PATH=/opt/IBM/InformationServer/Server/Projects/I
S_Grid/buildop

APT_ORCHHOME=/opt/IBM/InformationServer/Server/PXEngine
APT_PM_CONDUCTOR_HOSTNAME=kazanpvt.itsosj.sanjose.ibm.com
ASBHOME=/opt/IBM/InformationServer/ASBNode

BELL="G

CAC_CONFIG=/opt/ibm/wsclassic91/c1i/1ib/cac.ini
CLASSPATH=:/opt/IBM/InformationServer/Server/DSEngine/java/lib
DB2DIR=/opt/I1BM/DB2

DB2INSTANCE=db2inst1l

DSHOME=/opt/IBM/InformationServer/Server/DSEngine

DSIPC_OPEN_TIMEOUT=30

DS_ENABLE_RESERVED_CHAR_CONVERT=0
DS_HOSTNAME_ALIAS=kazan.itsosj.sanjose.ibm.com
DS_OPERATOR_BUILDOP_DIR=buildop

DS_OPERATOR_WRAPPED_DIR=wrapped

DS_TDM_PIPE_OPEN_TIMEOUT=720

DS_TDM_TRACE_SUBROUTINE_CALLS=0

DS_USERNO=-5914

FLAVOR=-1
GRIDHOME=/opt/IBM/InformationServer/Server/PXEngine/grid_enabled.4.0.1
HOME=/home/dsadm

INSTHOME=/home/db2inst1
JAVAPATH=/opt/IBM/InformationServer/ASBNode/apps/jre/bin
LANG=en_US.UTF-8
LD_LIBRARY_PATH=/opt/IBM/InformationServer/Server/Projects/IS_Grid/buil
dop:/opt/IBM/InformationServer/Server/DSComponents/Tib:/opt/IBM/Informa
tionServer/Server/DSComponents/bin:/opt/IBM/InformationServer/Server/DS
Parallel:/opt/IBM/InformationServer/Server/PXEngine/user lib:/opt/IBM/I
nformationServer/Server/PXEngine/1ib:/opt/IBM/InformationServer/Server/
Projects/IS_Grid/RT_BP9.0:/opt/IBM/InformationServer/_jvm/jre/bin/class
ic:/opt/ibm/wsclassic91/c1i/1ib:/opt/IBM/InformationServer/Server/brand
ed odbc/1ib:/opt/IBM/InformationServer/Server/DSEngine/1ib:/opt/IBM/Inf
ormationServer/Server/DSEngine/uvdl1s:/opt/IBM/InformationServer/ASBNod
e/apps/jre/bin:/opt/IBM/InformationServer/ASBNode/apps/jre/bin/classic:
/opt/IBM/InformationServer/ASBNode/1ib/cpp:/opt/IBM/InformationServer/A
SBNode/apps/proxy/cpp/Tinux-al1-x86:/home/db2inst1/sq11ib/1ib:/opt/IBM/
db2/V9/1ib32:/opt/mgm:/var/mqgm:/opt/mgm/1ib:/opt/mgm/bin:/1ib:/usr/1ib:

LOGNAME=dsadm

ODBCINI=/opt/IBM/InformationServer/Server/DSEngine/.odbc.ini
OLDPWD=/
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OSH_STDOUT_MSG=1
PATH=/opt/IBM/InformationServer/Server/Projects/IS_Grid/wrapped:/opt/IB
M/InformationServer/Server/Projects/IS _Grid/buildop:/opt/IBM/Informatio
nServer/Server/Projects/IS_Grid/RT_BP9.0:/opt/IBM/InformationServer/Ser
ver/DSComponents/1ib:/opt/IBM/InformationServer/Server/DSComponents/bin
:/opt/IBM/InformationServer/Server/DSParallel:/opt/IBM/InformationServe
r/Server/PXEngine/user_osh_wrappers:/opt/IBM/InformationServer/Server/P
XEngine/osh_wrappers:/opt/IBM/InformationServer/Server/PXEngine/bin:/op
t/IBM/InformationServer/Server/PXEngine/grid_enabled.4.0.1:/opt/IBM/Inf
ormationServer/ASBNode/apps/jre/bin:/opt/IBM/InformationServer/ jvm/jre
/bin:/sbin:/usr/sbin:/home/db2instl/sq11ib/bin:/home/db2instl/sql1ib/ad
m:/home/db2inst1/sq11ib/misc:/home/1oadl/bin:/usr/kerberos/bin:/usr/loc
al/bin:/bin:/usr/bin:/usr/X11R6/bin:.
PIDTOK=2297
PWD=/opt/IBM/InformationServer/Server/DSEngine
PX_DBCONNECTHOME=/opt/IBM/InformationServer/Server/DSComponents
SHELL=/bin/bash
SHLVL=4
TERM=
THREADS_FLAG=native
UDTBIN=/opt/IBM/InformationServer/Server/DSEngine/ud41/bin
UDTHOME=/opt/IBM/InformationServer/Server/DSEngine/ud4l
USER=dsadm
WHO=IS_Grid
_=/usr/bin/nohup
Message:: <Dynamic_gird.sh> SEQFILE Host(s):

phoenixpvt.itsosj.sanjose.ibm.com: taruspvt.itsosj.sanjose.ibm.com:
{

node "Conductor"

{

fastname "kazanpvt.itsosj.sanjose.ibm.com"

pools "conductor"

resource disk "/opt/IBM/InformationServer/Server/Datasets" {pools ""}

resource scratchdisk "/tmp" {pools ""}

}
node "Computel"
{
fastname "phoenixpvt.itsosj.sanjose.ibm.com"
poo'l S nn

resource disk "/opt/IBM/InformationServer/Server/Datasets” {pools ""}
resource scratchdisk "/tmp" {pools ""}

}

node "Compute2"

{
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fastname "phoenixpvt.itsosj.sanjose.ibm.com"

pools ""

resource disk "/opt/IBM/InformationServer/Server/Datasets" {pools ""}
resource scratchdisk "/tmp" {pools ""}

}

node "Compute3"

{

fastname "taruspvt.itsosj.sanjose.ibm.com"
poo1s nn

resource disk "/opt/IBM/InformationServer/Server/Datasets" {pools ""}
resource scratchdisk "/tmp" {pools ""}

}

node "Compute4"

{

fastname "taruspvt.itsosj.sanjose.ibm.com"
poo1s nn

resource disk "/opt/IBM/InformationServer/Server/Datasets” {pools ""}
resource scratchdisk "/tmp" {pools ""}

Message:: main_program: APT configuration file:
/home/dsadm/grid_jobdir/rowGenSleeper_g_5959.config.apt

{
node "nodel"
{
fastname "kazanpvt.itsosj.sanjose.ibm.com"
pools "conductor"
resource disk "/opt/IBM/InformationServer/Server/Datasets" {pools
"H}
resource scratchdisk "/opt/IBM/InformationServer/Server/Scratch"
{pOO]S uu}
}

node "node2"
{
fastname "kazanpvt.itsosj.sanjose.ibm.com"
poo]s nn
resource disk "/opt/IBM/InformationServer/Server/Datasets" {pools

"H}

resource scratchdisk "/opt/IBM/InformationServer/Server/Scratch"

{pOO]S uu}
}
node "node3"
{

fastname "kazanpvt.itsosj.sanjose.ibm.com"
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pools
resource disk "/opt/IBM/InformationServer/Server/Datasets" {pools

IIII}
resource scratchdisk "/opt/IBM/InformationServer/Server/Scratch"
{pOO]S ||||}

End of report.

Example 2-123 Time file in the /home/dsadm/grid_jobdir/ directory

2008-04-11 11:05:27;2008-04-11 11:05:33;06;2;2;dsadm;No_Class;
2008-04-14 15:45:45;2008-04-14 15:46:18;33;1;3;dsadm;No_Class;
2008-04-16 09:49:02;2008-04-16 09:49:35;33;3;5;dsadm;No_Class;
2008-04-18 14:25:23;2008-04-18 14:26:58;95;3;2;dsadm;No_Class;
2008-04-18 14:35:48;2008-04-18 14:36:21;33;2;2;dsadm;No_Class;

t

B

Example 2-124 llmonitor command output while job is running

Fri Apr 11 11:06:02 PDT 2008

Name Schedd InQ Act Startd Run LdAvg Idle Arch OpSys
Tuxor.itsosj.sanjose.ibm. Avail 0 0 Idle 0 1.00 9999 i386 Linux2
orion.itsosj.sanjose.ibm. Avail 1 1 None 00.23 52 1386 Linux2
phoenix.itsosj.sanjose.ib Avail 0 0 Busy 1 0.00 9999 386 Linux2
tarus.itsosj.sanjose.ibm. Avail 0 0 Busy 1 0.00 9999 i386 Linux2
1386/Linux2 4 machines 1 jobs 2 running

Total Machines 4 machines 1 jobs 2 running

The Central Manager is defined on orion.itsosj.sanjose.ibm.com

The BACKFILL scheduler is in use

AT1 machines on the machine_list are present.

Id Owner Submitted ST PRI Class Running On

orion.37.0 dsadm 4/11 11:05 R 50 medium phoenix

1 job step(s) in queue, 0 waiting, 0 pending, 1 running, 0 held, 0 preempted
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Example 2-125 lIstatus output while job is running

Name Schedd InQ Act Startd Run LdAvg Idle Arch OpSys
Tuxor.itsosj.sanjose.ibm. Avail 0 0 Idle 0 1.00 9999 i386 Linux2
orion.itsosj.sanjose.ibm. Avail 1 1 None 0 0.23 52 i386 Linux2
phoenix.itsosj.sanjose.ib Avail 0 0 Busy 1 0.00 9999 386 Linux2
tarus.itsosj.sanjose.ibm. Avail 0 0 Busy 1 0.00 9999 i386 Linux2

Example 2-126 lImonitor command output after job has finished

Name Schedd 1InQ Act Startd Run LdAvg Idle Arch OpSys
Tuxor.itsosj.sanjose.ibm. Avail 0 0 Idle 0 1.00 9999 i386 Linux2
orion.itsosj.sanjose.ibm. Avail 1 1 None 00.23 52 1386 Linux2
phoenix.itsosj.sanjose.ib Avail 0 0 Idle 0 0.14 9999 i386 Linux2
tarus.itsosj.sanjose.ibm. Avail 0 0 Idle 0 0.00 9999 i386 Linux2
1386/Linux2 4 machines 1 jobs 0 running

Total Machines 4 machines 1 jobs 0 running

The Central Manager is defined on orion.itsosj.sanjose.ibm.com
The BACKFILL scheduler is in use
A11 machines on the machine_list are present.

11q: There is currently no job status to report.

Information Analyzer jobs

To enable Information Analyzer jobs, you must modify the project defaults as
follows:

» $APT_GRID_ENABLE = YES

» $APT_GRID_PARTITIONS = 6 to maximize parallelism on each compute
node

We had an existing Information Analyzer job that was created during the
residency for the Redbooks publication IBM WebSphere Information Analyzer
and Data Quality Assessment, SG24-7508. That job
(BaseProfile_Column_Analysis_Task21780134) was created in the
ANALYZERPROJECT and performed a column analysis of the IA.EMPLOYEE
table (Figure 2-25 on page 160) in the IASAMPLE database. The Director log
output of this job is shown in Figure 2-26 on page 161. For details on generating,
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running and monitoring Information Analyzer jobs, refer to the Redbooks
publication IBM WebSphere Information Analyzer and Data Quality Assessment,

INVESTIGATE Column Analysis
X
[» Select Data Sources to Work With ol
EMPLOYEE
=7 Run Column Analysis EIRES
0 Select the columns that you want to analyze, type a name for the analysis job, and schedule or run the job.
Job Mame: * Job Description: Scheduler | Sample 1 Options
[EMPLOYEE ca | [Analysis Job |
Array Size F—|
Data Sources
Mame Position | Column Status | Column Analysis Status | Column Anz &
[ Postion| -
< [ DEMO_MACHINE ‘
= (B IA_SAMPLE
= [&]IA Auto Commit
[» = DEPARTMENT 100.00 %
[» EEMP_HISTORY 100.00 % J Yes (® No
<7 [E|EMPLOYEE 0.00 %
= [ BIRTHDATE 11 Mot Analyzed Mot Analyzed Mot Analyz|
Isolation Level
= [ BLOOD_TYPE 17 Mot Analyzed Mot Analyzed Mot Analy: _
= [ BONUS 13 Mot Analyzed Mot Analyzed Mot Analy:
= |
= f comMM 14 Mot Analyzed Mot Analyzed Mot Analyz 1 =
= [ EDLEVEL 9 Mot Analyzed Mot Analyzed Mot Analyzy
= [ EMERGENCY_CONTACT 16 Mot Analyzed = Not Analyzed Mot Analyzy Update Existing Tables
= [ EMPNO 1 Mot Analyzed Mot Analyzed Mot Analyzy
= [ FIRSTNME 2 Mot Analyzed Mot Analyzed Not Analyzy ) Yes ) No
= [ HAIR_COLOR 18 Mot Analyzed Mot Analyzed Mot Analyz |
= [ HIREDATE 7 Mot Analyzed Mot Analyzed Mot Analyzy
= [ 10B 8 Mot Analyzed Mot Analyzed Mot Analyzy Retain Scripts
= [ LASTNAME 4 Mot Analyzed Mot Analyzed Mot Analyzy
= [ MIDINIT 3 Mot Analyzed Mot Analyzed Mot Analyz| O Yes ® No
= [ PHONENO & Mot Analyzed Mot Analyzed Mot Analyzy
s
B sALARY 12 Mot Analyzed Mot Analyzed Mot Analyzy e ———
= [ SALUTATION 15 Mot Analyzed Mot Analyzed Mot Analyzi
= [ SEX 10 Mot Analyzed Mot Analyzed Mot Analyzy o0 ®
= [ WORKDEPT 5 Mot Analyzed Mot Analyzed Mot Analyzi{ ». — |
4 [ [» =
E | Submit +
Submit
Submit and Close ™|
[

Figure 2-25 Employee table on which column analysis was performed
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7l WebSphere DataStage Director - KAZAN.ITSOS].SANJOSE.IBM.COM\A [l 4

. . o s
L CLETEIC DataStage and QualityStage  Director \ :‘r \*“FM

-
Project View Search Job Tools Help

maaQdEEE P N 290

>Occured |sOndate | Type | Event |

E 10:36:25 AM | B8/6/2007 | Control | Starting Job BaseProfile_Column_Analysis_Task21780134. |
103625 AM  8/6/2007 Info Environmenit varable settings: (...}
103625 AM  8/6/2007 Infa Parallel job initiated
103626 AM  8/6/2007 Info main_program: |[BM WebSphere DataStage Enterprise Edition 8.0.1.4458 (..}
103626 AM  8/6/2007 Info main_program: orchgeneral: loaded (...}
103626 AM  8/6/2007 Info pxbridge: No design time SQL datatype provided for field LASTNAME (...}
10:36:27 AM  8/6/2007 Infa prbridge: [IIS-CONN-ODBC-000105] Connected to UDB DB2 for Windows, U...
103627 AM  8/6/2007 Info main_program: APT corfiguration file: fopt/IBM/Information Server/Server/Co...
(D10:36:27 AM  8/6/2007 Waming generator: When checking operator: When binding output schema variable 'r...
(D10:36:27 AM  8/6/2007 Waming generator: When checking operator: When binding output schema variable 'r...
(D10:36:27 AM  8/6/2007 Waming generator: When checking operator: When binding output schema variable 'r...
(D10:3627 AM  8/6/2007 Waming generator: When checking operator: When binding output schema variable 'r...
103630 AM  8/6/2007 Info generator: When checking operator: Field DomainValueFagDate of type date..
10:36:32 AM  8/6/2007 Infa pubridge, 0: [IIS-CONN-ODEC-000105] Connected to UDB DB2 for Windows, ...

B8/6/2007 Infa main_program: Step execution finished with status = OK.

B8/6/2007 Infa main_program: Startup time, 0:05; production run time, 0:00.

B8/6/2007 Infa Parallel job reports successful completion

B8/6/2007 Control Finished Job BaseProfile_Column_Analysis_Task21780134.
Log for job: | BaseProfile_Column_Analysis_Task21780134 18 entries filtered) Servertime: |8/6/2007 |10:37 AM

Figure 2-26 Director log output of job BaseProfile_Column_Analysis_Task21780134 (pre-grid)

Perform the following steps to grid-enable the
BaseProfile_Column_Analysis_Task21780134 job:

1. Launch DataStage and QualityStage Administrator Client and navigate to the
Project Properties -
KAZAN.ITSOSJ.SANJOSE.IBM.COM\ANALYZERPROJECT window and
click Environment... as shown in Figure 2-27 on page 163.

2. Select Grid in the navigation tree to highlight all the grid environment
variables and set the SAPT_GRID_COMPUTENODES variable to 1 as shown
in Figure 2-28 on page 163. Click OK.
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Note: The APT_GRID_COMPUTENODES value must not be greater than
1. The job created by Information Analyzer uses the ODBC common
connector to perform all reads.

Having a value greater than 1 creates bottlenecks in the process flow
because the input from the source is always sequential. This means that
the resources on multiple compute nodes are never fully used, regardless
of the number of partitions used.

Setting the value to one and partitions to six allows the single compute
node to create more processes and process the evaluation of data after it
is sourced, but it still might not use all of the resources on the first compute
node, even with the partitions set to 6.

The only reason to increase APT_GRID_COMPUTENQODES to greater
than one is if the scratch space available on a single node does not allow
for the sorts required during the evaluation. This is only an issue if the data
being sourced is greater than the scratch disk space available.

3. Set the $APT_GRID_ENABLE variable to YES.
4. Setthe $APT_GRID_PARTITIONS variable to 6.

5. Run the job BaseProfile_Column_Analysis_Task21780134 (not shown here)
and view its execution in the Director log as shown in Figure 2-29 on
page 164. It shows the following information:

— One compute node selected as being phoenixpvt.itsosj.sanjose.ibm.com

— SEQFILE Host(s) being phoenixpvt.itsosj.sanjose.ibm.com and
phoenixpvt.itsosj.sanjose.ibm.com

Note: Information Analyzer never uses flat files. Therefore, the contents
of APT_GRID_SEQFILE_HOST and APT_GRID_SEQFILE_HOST2
are never used.

— The name of the generated configuration file
BaseProfile_Column_Analysis_Task21780134_18850.config.apt

Figure 2-30 on page 165 and Figure 2-31 on page 166 show the contents of
the generated configuration file showing a total of six compute nodes
(Compute1 through Compute6) processing this job.
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@pro]ectpmpemes T I S e TR T R

Eennissionsl Tracing I I Mainﬁamel Tunables I Parallel I Sequengel Eemotel

[~ Enable job administration in Director

[~ Enable Runtime Column Propagation for Parallel Jobs
"Default zetting for new Parallel job

¥ Enable Runtime Calumn Fropagation for, new links

[~ Enable editing of intemal references in jobs
¥ Share metadata when importing from Connectors

[~ Autopurge of job log
Auto-purge action  —

& Up to previous: l_ﬂ
" Owver: I_ﬂ

Protect Project |

Enyironmert....

Operational metadata in Server and Parallel jobs — — |
’7 [~ Generate operational metadata

0K

Cancel

=

|

Figure 2-27 Information Analyzer job, part 1 of 5

@Emmnmm vanables

— Environment variabl

user defined category.

|.—'l.PT_GHID_SEQFILE_HOST SEQFILE_HOST - First Host name identified by either Grid engine o
APT_GRID_SEQFILE_HOSTZ  SEQFILE_HOSTZ2 - Second Host name identified by either Grid eng
APT_GRID_STAT_CMD STAT_CMD - vmstat or sar command syntax to run on first node

m

Categories: Details:
= General ’— Name | Prompt [ Vale |
Customize | APT_GRID_COMPUTENODES COMPUTENODES - Number of Compute Nodes 1
=I- Parallel APT_GRID_CONFIG APT_GRID_CONFIG - Use this configuration template file vs. defau
Operator Specific APT_GRID_ENABLE EMNABLE - Use DYNAMIC_CONFIG_SCRIPT (NO/YES/OLD) YES
APT_GRID_IDENTIFIER IDENTIFIER - name to appear within Resource Manager for a giver
Rep%g APT_GRID_OPTS APT_GRID_QPTS - Specific Grid engine command flags
Compiler APT_GRID_PARTITIONS PARTITIONS - Number of partitions per Node {compute) ]
User Defined APT_GRID_QUELE GQUELE - Resource Manager Queue name
APT_GRID_SCRIFTPOST SCRIPTPOST - Script to run after running job, before releasing nod
APT_GRID_SCRIFTPRE SCRIPTPRE - Script to run after resource manager assigns node, b

The following categorized environment variables are defined in this project. Either set a default value for an existing environment varable or add a new environment variable to the

Set to Default |
Allto Default |

Wariable Help

ok | Canca |

Help

|

Figure 2-28 Information Analyzer job, part 2 of 5
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Bl WebSphere DataStage Director - KAZAN.ITSOSJ. SANJOSE. IBM.COM\ANALYZERPROJECT =JoEd

L CUETEIEE DataStage and QualityStage  Director

Project Miew Search Job Tools Help
e 2 E 3R IWFI DO O

>Occumed | =(0n date | Type | Event [A]
3:55:34 PM 4/14/2008 Control Starting Job BaseProfile_Column_Analysis_Task21780134.

% 3:55:35 FM 41472008 Info Environmenit varable settings: (...}

3:55:35 PM 4/14/2008 Infa Parallel job initiated

3:55:35 PM 4/14/2008 Infa OS5H seript {..)

% 3:55:35 FM 4/14/2008 Infa <osh_conductor: Checking Authorization...

% 3:55:35 FM 4/14/2008 Infa <osh_conductor> Using dynamic configuration script: /opt/|BM/Information Server/Server/F¥Engine/grid_enabled .4.0.1/Dynami

% 3:55:36 FM 4/14/2008 Infa <[ynamic_grid.sh> LoadLeveler output files located in /home/dsadm./grid_jobdir

% 3:55:36 FM 4/14/2008 Infa <[ynamic_grid.sh> Waiting for Release from Queue, Jobname: BaseProfile_Column_Analysis_Task21780134_18850

% 3:55:37 FM 4/14/2008 Infa <[ynamic_grid.sh> Dynamic Corfiguration Release 4.0.1 March 15, 2008 (...}

35537 PM 4/14/2008 Info <Dynamic_grid sh> Bel ditom |oadl eveler Quee No Cla

% 3:55:37 FM 4/14/2008 Infa <[ynamic_grid sh>{Compute node(s): phoenipvt itsosj sanjose ibm.com I

% 3:55:37 FM 4/14/2008 Infa <Dynamic_gird sh>SEQFILE Host(s): phoenixpvt itsosj sanjose.ibm.com: phoenixpvt itsosj sanjose ibm.com: (...} |

% 3:55:37 FM 4/14/2008 Infa <osh_conductor> Authorized to proceed.

% 3:55:37 FM 41472008 Info main_program: |BM WebSphere DataStage Enterprise Edition 8.0.1.4668 (..}

% 3:55:37 FM 41472008 Info main_program: orchgeneral: loaded (...)

% 3:55:38 FM 41472008 Info pxbridge: No design time SQL datatype pmwded for field LASTN ME (..}

35538 PM 4/14/2008 Infa pubridge: [IIS-COMMOD i

% 3:55:38 FM 41472008 Info main_program:|APT configuration file: /home./dsadm. gndJobdlr BaseProfile Column —\nah.'ms Task21780134_18850 config.apy

(D 3:55:38 FM 41472008 Waming generator: When checking operator: When Binding oUtpLE schema vanable e - When binding oWtpUt imerface el " Distinctve

(D3:55:38 FM 41472008 Waming generator: When checking operator: When binding output schema variable "rec”: When binding output interface field "InfemedDz

(D3:55:38 FM 41472008 Waming generator: When checking operator: When binding output schema variable "rec”: When binding output interface field "ODBC Ty

(D3:55:38 FM 41472008 Waming generator: When checking operator: When binding output schema variable "rec”: When binding output interface field "GeneralFe

¥ 3:55:43 FM 41472008 Info generator: When checking operator: Field DomainValueFlagDate of type date: configuration messages: Setting rundate to 20080

% 3:55:45 FM 41472008 Info pbridge, 0: [IISCONN-ODBC-000105] Connected to UDE DBZ for Windows, UNIX, and Linwe, version 09.13.0000 through driver

% 3:55:45 FM 41472008 Info main_program: Step execution finished with status = OK.

% 3:55:45 FM 41472008 Info main_program: Startup time, 0:06; production run time, 0:02.

% 3:55:45 FM 41472008 Info Parallel job reports successful completion

% 3:55:45 FM 41472008 Control Finished Job BaseProfile_Column_Analysis_Task21780134.

Fa | 1 [a]

Figure 2-29 Information Analyzer job, part 3 of 5
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fii Event Detail

- o

Server: Project: User:

|KAZAN.ITS05J.5AN) JANALYZERPROJECT  |dsadm Close |
Job No: Job name: Invocation:
J343 |BaseProfile_Column_Analysis_Task: |
Event Number: Event type: Timestamp: Previous |
j218 Jinfo |4/14/2008 3:55:37 FM

_ o |
Message Id:
jpoocexs Help

Message:

<[ynamic_gird sh> SEQFILE Host(s): phoenipvt itsosj sanjose ibm.com: phoenipvt itsosj sanjose ibm.com: -~

i -

1

node "Conductor”

I

1

fastname "kazanpvt itsosj sanjose ibm.com”

pools "conductor”

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "} 3

resource scratchdisk "/Amp" {pools "'} F

node "Compute1"

I

1

fastname "phoenixpvt itsosj sanjose ibm.com"

pools "™

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}

resource scratchdisk "/Amp" {pools "'}

node "Compute2”

I

1

fastname "phoenixpvt itsosj sanjose ibm.com"

pools "™

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}

resource scratchdisk "/Amp" {pools "'}
node "Compute3"”
{

fastname "phoenixpvt itsosi.saniose ibm.com” M

Figure 2-30 Information Analyzer job, part 4 of 5
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Bl Event Detail @]E
Server: Project: User:
|KAZANITSOS).SANS |ANALYZERPROJECT  |dsadm e
Job No: Job name: Invocation:
|345 |BaseProfile_Column_Analysis_Task: |
Event Number: Event type: Timestamp: Previous
|218 |info |4/14/2008 3:55:37 PM
Copy
Message Id:
300005 Help
Message:

fastname "phoenixpvt itsosj sanjose ibm.com"
pools ™"

resource scratchdisk "/Amp" {pools "'}
node "Computed”
I

1
fastname "phoenixpvt itsosj sanjose ibm.com"
pools ™"

resource scratchdisk "/Amp" {pools "'}
node "Compute5"
I

1
fastname "phoenixpvt itsosj sanjose ibm.com"
pools ™"

resource scratchdisk "/Amp" {pools "'}
node "Computef”
I

1
fastname "phoenixpvt itsosj sanjose ibm.com"
pools ™"

resource scratchdisk "/Amp" {pools "'}
i

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools ™"

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools ™"

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}

Figure 2-31 Information Analyzer job, part 5 of 5

2.6.2 Migrating jobs requiring parameter and stage property changes

Some existing jobs not only require parameter changes, but also the addition and

modification of stage properties with the job.

Three such examples are shown here as follows:

» Single job with a sequential file
» Single job with a WebSphere MQ Connector stage

» Job sequence

Permutation combinations of these examples occur in real world environments

and you must be able to extrapolate these examples to them.
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Single job with a sequential file

In order to read or write sequential files on a grid, all path name entries must be
modified to include a prefix which identifies the host responsible for read or
writing the actual file. Because you do not know the actual host name which is
assigned, you must define a variable that is set by the toolkit.

Two variables (SAPT_GRID_SEQFILE_HOST and
SAPT_GRID_SEQFILE_HOST2) are updated to reflect the first two hosts
assigned by the resource manager. When run on a job-by-job basis, the toolkit
modifies the contents of these parameters based on the values assigned by the
resource manager. Each includes an actual host name followed by a colon, such
as “phoenixpvt:”. If there is only one node assigned, both variables have the
same value.

A DataStage job with a sequential file stage that must be grid-enabled must be
modified as follows:

1. Add the following grid environment parameters as shown in Figure 2-32 on
page 168:

— $APT_GRID_ENABLE with a prompt of ENABLE - Use
DYNAMIC_CONFIG_SCRIPT (NO/YES/OLD) and a default string value of
NO

— $APT_GRID_SEQFILE_HOST with a prompt SEQFILE_HOST - First
Host name identified by either Grid Engine or from IONODE names (job
parameter returned) with a default of blank

— $APT_GRID_SEQFILE_HOST2 with a prompt SEQFILE_HOST - Second
Host name identified by either Grid Engine or from IONODE names (job
parameter returned) with a default of blank

— $APT_GRID_COMPUTENODES with the prompt COMPUTENODES -
Number of Compute Nodes and a default string value of 1

— $APT_GRID_PARTITIONS with the prompt PARTITIONS - Number of
partitions per Node (compute) and a default string value of 1

Note: Even though our job rowGenSegFile_host2_g had only one
sequential file and therefore only the $APT_GRID_SEQFILE_HOST
parameter sufficed, we added $APT_GRID_SEQFILE_HOST2 as good
practice.
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% \Jobs\GridEnabled\WithStageChange\rowGenSeqFile_host2_g - Job Properties =[]

General Job control ] Dependencies ] Generated OSH ] Execution ] Defaults ]
P, name | Prompt Type Default Value Help Text

1 |rows MNumber of Rows to Generate Integer 10

2 |useconds Mumber of microseconds to sleep Integer 1000000

3 |SAPT_GRID_ENABLE ENABLE - Use DYNAMIC_CONFIG_SCRIPT (NO/YES/OLD)  String YES

4 |SAPT_GRID_SEQFILE_HOST SEQFILE_HOST - First Host name identified by either Grid engin  String

5 |SAPT_GRID_SEQFILE_HOST2 SEQFILE_HOST2 - Second Host name identified by ether Grid « String

6 |SAPT_GRID_COMPUTENODES COMPUTENODES - Number of Compute Nodes String 3

7 |SAPT_GRID_PARTITIONS PARTITIONS - Number of partitions per Node {compute) String 1

Figure 2-32 Parameters added to Job Properties for rowGenSeqFile_host2_g

2. Modify the File = attribute under the Property tab in the Sequential File stage
tab to include ‘#$APT_GRID_SEQFILE_HOST# preceding the filename as
shown in Figure 2-33.

If there are multiple files, you may choose to include
#$APT_GRID_SEQFILE_HOST2# if you want to have that file accessed from
a node different from the one assigned to the node you associated with
#$APT_GRID_SEQFILE_HOST#.

U SequentialFile - Sequential File @

Stage Input l
Input name: | RowsOut - Columns... View Data... |

General Properties l Partitioning ] Format ] Columns ] Advanced

=-IC3 Target File:
&3 File = #3APT_GRID_SEQFILE_HOS5T#/ds_overview/seqdata ow( |;'-.'S.i.PT_GRID_SEQFILE_HOST::fds_overviewfseqdatafm\-\-GenSeunIe g j
& File Update Mode = Overwrite
=5 Options Information: %
& Cleanup On Failure = True * ‘ Type: Pathname
& First Line is Column Names = False Mame of a file that the incoming data will be written to.
€ Peject Mode = Continus i

| wl

Figure 2-33 $APT_GRID_SEQFILE_HOST environment variable in Sequential file stage

Note: The toolkit substitutes the first compute node returned from the
resource manager into the $APT_GRID_SEQFILE_HOST environment
variable, and the second compute node returned from the resource
manager into the $APT_GRID_SEQFILE_HOST2 environment variable.
When the resource manager returns only one compute node, the same
value is substituted into both environment variables.
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Perform the following steps to grid-enable the rowGenSeqgFile_host2_g job:

1.

Figure 2-34 on page 170 shows a single job named rowGenSeqFile_host2_g
that generates the number of rows specified through a parameter, and sleeps
for the specified interval (in microseconds) before writing each row out to a
sequential file.

. Modify the File attribute by prepending the file name with the string

#$APT_GRID_SEQFILE_HOST# in the Target category under the Properties
tab in the Input page of the Sequential File stage. See Figure 2-33 on
page 168.

Click the Run icon to run the job in Figure 2-34 on page 170 which brings up
the Job Run Options window.

Modify the following parameter values in the Job Run Options window as
shown in Figure 2-35 on page 171:

— ENABLE - Use DYNAMIC_CONFIG_SCRIPT (NO/YES/OLD) value to
YES

— S$APT_GRID_SEQFILE_HOST with a prompt SEQFILE_HOST - First
Host name identified by either Grid Engine or from IONODE names (job
parameter returned) to blank

— $APT_GRID_SEQFILE_HOST2 with a prompt SEQFILE_HOST - Second
Host name identified by either Grid Engine or from IONODE names (job
parameter returned) to blank

— COMPUTENODES - Number of Compute Nodes value to 3
— PARTITIONS - Number of partitions per Node (compute) value to 1

Figure 2-36 on page 171 shows the successful execution of the job where 10
rows are generated and the same number are written to the sequential file.

Figure 2-37 on page 172 shows the output of the DataStage and
QualityStage Director log which shows the servers
luxorpvt.itsosj.sanjose.ibm.com, phoenixpvt.itsosj.sanjose.ibm.com, and
taruspvt.itsosj.sanjose.ibm.com as the compute nodes, and
rowGenSeqFile_host2_g_26895.config.apt as the configuration file.

Note: Even though there is only one sequential file defined in this job and
there are two variables (SAPT_GRID_SEQFILE_HOST and
$APT_GRID_SEQFILE_HOST2) defined in the job, the Director log shows
the assignment of the first two nodes (machines)
(luxorpvt.itsosj.sanjose.ibm.com and phoenixpvt.itsosj.sanjose.ibm.com) to
the $APT_GRID_SEQFILE_HOST and $APT_GRID_SEQFILE_HOST2
respectively.
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The Event Detail log (Figure 2-38 on page 172) indicates the parameter
values used in the execution of this job.

The Event Detail log (Figure 2-39 on page 173) indicates the compute nodes
used in the execution of this job.

Figure 2-40 on page 173 shows the SEQFILE Host(s)
luxorpvt.itsosj.sanjose.ibm.com and phoenixpvt.itsosj.sanjose.ibm.com and
the contents of the generated rowGenSeqFile_host2_g_26895.config.apt file
which has three nodes in all, one each corresponding to the following
machines:

— luxorpvt.itsosj.sanjose.ibm.com
— phoenixpvt.itsosj.sanjose.ibm.com
— taruspvt.itsosj.sanjose.ibm.com

The Conductor node is the kazanpvt.itsosj.sanjose.ibm.com machine.

Example 2-127 on page 174 shows the rowGenSeqFile_host2_g job Director
detail output of this execution with key entries highlighted such as the
parameter values supplied, the generated configuration file and its contents,
as well as the default configuration file contents. The time files and 11monitor
command output is not shown here.

<. WebSphere DataStage Designer - KAZAN.ITS0SJ.SANJOSE. IBM.COMVS_Grid - [Parallel - rowGenSeqFile_hostZ_g] E]@“
L CLETEIEE DataStage and QualityStage  Designer

:F File Edit View Repository Diagram Import Export Tools Window Help = ﬂ

| - EAEEEERE A 200 (&P IIFEZEOO DO

EEEE F’ —
= < 0 RowslIn . A chwsOut ? |

GenFRows HoldRows SequertialFile

Figure 2-34 Sequential file, part 1 of 7
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Number o :
Mumber of microseconds to sleep 1000000

ENABLE - Use DYNAMIC_CONFIG_SCRIPT (NO/YES/OLD) YES

SEQFILE_HOST - First Host name identified by either Grid engine or from 1ONC

SEQFILE_HOSTZ - Second Host name identified by either Grid engine or from

COMPUTENODES - Number of Compute Nodes 3

Set to Default

PARTITIONS - Number of partitions per Node {compute) 1

Allto Default

Figure 2-35 Sequential file, part 2 of 7

A

DataStage and QualityStage  Designer

|% et Edit view Repository Diagram Import Export Tooks Window te

Parallel

Figure 2-36 Sequential file, part 3 of 7

P HHE I A 2000 B IIFECTSE OO DO
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g WebSphere DataStage Director - KAZAN.ITSOSJ.SANJOSE.IBM.COM\IS_Grid
L CUETEIE DataStage and QualityStage  Director
i
Project Miew Search Job Tools Help
L F S A KT
=Occumed | =(0n date | Type | Event
111114 AM 441672008 Control Starting Job rowGenSegFile_host2_g. (...)

114 AN 4/16/2008 Info Environmenit varable settings: (...}

M4 AN 4/16/2008 Info Parallel job initiated %

M4 AN 4/16/2008 Info OS5H seript {..)

114 AN 4/16/2008 Infa <osh_conductor: Checking Authorization. ..

114 AN 4/16/2008 Infa <osh_conductor: Using dynamic corfiguration script: /opt/IBM/Information Server/Server,/F ¥XEngine/grid_enabled 4.0.1/Dynamic_g
ETA5AM  4/16/2008 Infa <[ynamic_grid.sh> LoadLeveler output files located in /home/dsadm./grid_jobdir

ETA5AM  4/16/2008 Infa <Dynamic_grid.sh> Waiting for Release from Queue, Jobname: rowGen SeqFile_host2_g_26855

FT1A6AM  4/16/2008 Infa <[ynamic_grid.sh> Dynamic Corfiguration Release 4.0.1 March 15, 2008 (...}

FT1A6AM  4/16/2008 Infa <[ynamic_grid.sh> Released from LoadLeveler Gueue No_Class

FT1A6AM  4/16/2008 Infa | <Dynamic_grid.sh: Compute nodes): lLxorpvi itsosj sanjose ibm.com phoenixpvt itsos] sanjose ibm.com taruspi itsosj sanjose.bm
FT1A6AM  4/16/2008 Infa | <Dynamic_gird sh> SEQFILE Hosts): ecorpvt ftsos] sanjose jom.com: phoentpvt tsos] sanjose jom.com] (]

FT1A6AM  4/16/2008 Infa <osh_conductor> Authorized to proceed.

FT1A6AM  4/16/2008 Info main_program: |[BM WebSphere DataStage Enterprise Edition 8.0.1.4668 ()

FT1A6AM  4/16/2008 Info main_program: orchgeneral: loaded (...}

121 A0 4/16/2008 Info | main_program: APT corfiguration file: /home./dsadm./grid_jobdir/rowGenSeqgFie_host2_g_26835.config.apt [...)

121 A0 4/16/2008 Info SequentialHle, U: Export complete; TU records exported successtully, U rejected.

121 A0 4/16/2008 Info main_program: Step execution finished with status = OK.

121 A0 4/16/2008 Info main_program: Startup time, 0:00; production run time, 0:04.

& 4/16/2008 Info Parallel job reports successful completion

4/16/2008 Control Finished Job rowGenSeqFile_host2_g.
[il 1l [l]

Figure 2-37 Sequential file, part 4 of 7

Bl Event Detail
Server: Project: User:
|KAZAN ITSO5J.5AND IS _Grid |dsadm

Job No: Job name: Invocation:
Next |

|35 |mwGenSequIe_hosth |
Event Number: Event type: Timestamp: Erevious |
0 Cortrol 4/16/2008 11:11:14 AM
| ot 1 o |

Message |d:

|DSTAGE_RUN_I_DD?D Help |

Message:

Starting Job rowGenSeqFile_host2_g.
rows =10

useconds = 1000000
SAPT_GRID_ENABLE = YES
SAPT_GRID_SEQFILE_HOST =
SAPT_GRID_SEGFILE_HOSTZ =
SAPT_GRID_COMPUTENODES = 3
SAPT_GRID_PARTITIONS =1

Figure 2-38 Sequential file, part 5 of 7
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fii Event Detail

Server: Project: User:

|KAZAN ITSO5J.5AND IS _Grid |dsadm

Job No: Job name: Invocation:

|35 |mwGenSequIe_hosth |

Event Number: Event type: Timestamp: Previous |
J10 Jinfo |4/16/2008 11:11:16 AM

Copy |
Message Id:
i e |
Message:

<[ynamic_grid.sh> Compute node(s): locorpvt jtsosj sanjose ibm.com phoenixpvt itsosj sanjose ibm.com taruspvt itsosj sanjose.ibm.com

Figure 2-39 Sequential file, part six of 7

Bl Event Detail BEx|
Server: Project: User:

|KAZAN ITSO5J.5AND IS _Grid |dsadm Close |
Job No: Job name: Invocation:

|35 |mwGenSequIe_hosth |

Event Number: Event type: Timestamp: Previous |
i Jinfo |4/16/2008 11:11:16 AM

Copy |
Message Id:

jisens e |

Message:

<[ynamic_gird sh> SEQFILE Host(s): locorpvt itsosj sanjose ibm.com: phoenipvt itsosj sanjose ibm.com:
I

1
node "Conductor”
I

1
fastname "kazanpvt itsosj sanjose ibm.com”
pools "conductor”

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/Amp” {pools "}

node "Compute1"

I

1

fastname "lcorpvt itsosj sanjose ibm.com”

pools "

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/Amp" {pools "'}

node "Compute2"

I

1
fastname "phoenixpvt itsosj sanjose ibm.com”

resource disk "/opt/|BM/Information Server/Server/Datasets” {pools ™"}
resource scratchdisk "/Amp” {pools "}

node "Compute3"”
I

1

fastname "taruspvt itsosj sanjose ibm.com”

pools ™"

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/Amp" {poals "'}

i

Figure 2-40 Sequential file, part 7 of 7
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Example 2-127 rowGenSeqFile_host2_g job Director detail log

DataStage Report - Detail Log for job: rowGenSeqFile host2 g
Produced on: 4/16/2008 11:09:52 AM
Project: IS Grid
Host system: KAZAN.ITSOSJ.SANJOSE.IBM.COM
rows = 10
useconds = 1000000
$APT_GRID_ENABLE = YES
$APT_GRID_SEQFILE_HOST =
$APT_GRID SEQFILE_HOST2 =
$APT_GRID_COMPUTENODES = 3
$APT_GRID_PARTITIONS = 1
Message:: <Dynamic_gird.sh> SEQFILE Host(s):
Tuxorpvt.itsosj.sanjose.ibm.com: phoenixpvt.itsosj.sanjose.ibm.com:
{
node "Conductor"
{
fastname "kazanpvt.itsosj.sanjose.ibm.com"
pools "conductor"
resource disk "/opt/IBM/InformationServer/Server/Datasets" {pools
resource scratchdisk "/tmp" {pools ""}
}
node "Computel"
{
fastname "luxorpvt.itsosj.sanjose.ibm.com"
poo'l S nn
resource disk "/opt/IBM/InformationServer/Server/Datasets" {pools
resource scratchdisk "/tmp" {pools ""}
}
node "Compute2"
{
fastname "phoenixpvt.itsosj.sanjose.ibm.com"
poo'ls nn
resource disk "/opt/IBM/InformationServer/Server/Datasets" {pools
resource scratchdisk "/tmp" {pools ""}
}
node "Compute3"
{
fastname "taruspvt.itsosj.sanjose.ibm.com"
poo'ls nn
resource disk "/opt/IBM/InformationServer/Server/Datasets" {pools
resource scratchdisk "/tmp" {pools ""}
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Message:: main_program: APT configuration file:
/home/dsadm/grid_jobdir/rowGenSeqFile_host2_g_26895.config.apt

Single job with a WebSphere MQ Connector stage

There are several Plug-ins (such as MQ) and stages (such as Distributed
Transaction stage) in IBM Information Server that are server-based and therefore
must be constrained to run on the conductor (front end) node because they
cannot run on a compute node.

To demonstrate how this can be done, we use a DataStage job with a
WebSphereMQConnectorPX stage that reads from a queue and writes its
contents to a sequential file.

Note: In this case, the WebSphereMQConnectorPX could have executed on a
compute node. Our objective here, however, is to show how to constrain its
execution to the conductor node.

A DataStage job with a WebSphereMQConnectorPX stage that must be
grid-enabled must be modified as follows:

» For single jobs and jobs including sequential file stages that must be
grid-enabled, see Figure 2-32 on page 168 for information on adding grid
environment parameters

» Constrain the Node pools and resource constraints to the conductor node in
the WebSphereMQConnectorPX stage under the Advanced tab as shown in
Figure 2-41 on page 176.
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[a) MQ_Updates - WebSphereMQConnectorPX g @]
Stage  |MO_Updates
Tvpe: WebSphere MG Connectar
? Drescription
W ariant
|5.3 |
Stage l
Properties  Advanced ]
Execution mode: Combinability mode: Preserve partitioning:
|Sequentia| j |[A|.rt0} j |Defau|t {Propagate) j
Conrfiguration file:
Il': Mode pool and resource constmints:l
Constrairit | Type Name
| 1 |Node pool <Mot applicable> conductor Fl
3
" Mode map constraint:

Figure 2-41 WebSphereMQConnectorPX stage conductor node pool constraint

Perform the following steps to grid-enable the MQ_g job that retrieves messages
from a queue and writes them to a sequential file:

1.

176

Modify the WebSphereMQConnectorPX stage to constrain the Node pools
and resource constraints to the “conductor” node as shown in Figure 2-41.

The default.apt file, shown in Example 2-109 on page 135, has to have a
conductor node pool.

Modify the File attribute by prepending the file name with the string
#$APT_GRID_SEQFILE_HOST# in the Target category under the Properties
tab in the Input page of the Sequential File stage. See Figure 2-42 on

page 178.

Figure 2-43 on page 179 shows the parameters defined for this MQ_g job. It
shows an additional parameter $APT_CONFIG_FILE parameter with the
prompt Configuration file with a default path name of
/opt/IBM/InformationServer/Server/Configurations/default.apt. It is the
non-grid parallel job configuration file that you can override in a non-grid
environment.

$APT_CONFIG_FILE has no impact on a job that is grid-enabled.
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3.

4.

Click the Run icon to run the job in Figure 2-44 on page 179 which brings up
the Job Run Options window.

Modify the following parameter values in the Job Run Options window as
shown in Figure 2-45 on page 180:

— ENABLE - Use DYNAMIC_CONFIG_SCRIPT (NO/YES/OLD) value to
YES

— $APT_GRID_SEQFILE_HOST with a prompt SEQFILE_HOST - First
Host name identified by either Grid Engine or from IONODE names (job
parameter returned) to blank

— $APT_GRID_SEQFILE_HOST2 with a prompt SEQFILE_HOST - Second
Host name identified by either Grid Engine or from IONODE names (job
parameter returned) to blank

— COMPUTENODES - Number of Compute Nodes value to 2
— PARTITIONS - Number of partitions per Node (compute) value to 2

Figure 2-46 on page 180 shows the successful execution of the job where 8
messages are retrieved and the same number are written to the sequential
file.

The output of the DataStage and QualityStage Director log (Figure 2-47 on
page 181) shows the following servers as the compute nodes:

— phoenixpvt.itsosj.sanjose.ibm.com
— taruspvt.itsosj.sanjose.ibm.com

The configuration file is MQ_g_19665.config.apt.

Note: Even though there is only one sequential file defined in this job and
there are two variables (JAPT_GRID_SEQFILE_HOST and
SAPT_GRID_SEQFILE_HOST?2) defined in the job, the Director log shows
the assignment of the first two nodes (machines)
phoenixpvt.itsosj.sanjose.ibm.com andtaruspvt.itsosj.sanjose.ibm.com to
the $APT_GRID_SEQFILE_HOST and $APT_GRID_SEQFILE_HOST2
respectively.

The Event Detail log (Figure 2-48 on page 181) indicates the parameter
values used in the execution of this job.

Figure 2-49 on page 182 through Figure 2-51 on page 184 show the Event
Detail log for the MQ_Updates and Sequential_File_231 stages.

Figure 2-50 on page 183 and Figure 2-51 on page 184 show the nodepool
(conductor) as constraining the MQ_Updates stage.
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Figure 2-52 on page 184 shows the Event Detail log with the two compute
nodes selected as being phoenixpvt.itsosj.sanjose.ibm.com and

taruspvt.itsosj.sanjose.ibom.com.

Figure 2-53 on page 185 and Figure 2-54 on page 186 shows the SEQFILE
Host(s) phoenixpvt.itsosj.sanjose.ibm.com and
taruspvt.itsosj.sanjose.ibm.com and the contents of the generated
MQ_g_19665.config.apt file which has four nodes in all: Two each
corresponding to the phoenixpvt.itsosj.sanjose.ibm.com and
taruspvt.itsosj.sanjose.ibm.com machines. The
kazanpvt.itsosj.sanjose.ibm.com machine is the Conductor node.

The MQ_g job Director detail, time files, and 1Tmonitor command output is

not shown here.

D Sequential_File_231 - Sequential File

Stage  Input l

Input name: | Frl_ParseStore_1 -

General Properties l Partitioning ] Format ] Columns ] Advanced

=-i Target
i File = #$APT_GRID_SEQFILE_HOST#/ds_overview/seqdata/mqo
& File Update Mode = Overwrite
=-i= Options
& Cleanup On Failure = True
& First Line is Column Names = False
€ Peject Mode = Continue

.
2|

L=

File:

|#S—P T_GRID_SEQFILE_HOSTH/ds_overview/seqdata/mgoutdata bd

Information: %

o3
Columns... J View Data...

2]

Type: Pathname I
Mame of a file that the incoming data will be written to.

Figure 2-42 $APT_GRID_SEQFILE_HOST environment variable in Sequential file stage
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| Generated OSH | Exeotsion | Defauits |

Parameter name [ Prompt [ Type | DefautVale | Help Text
LI SAPT_CONFIG_FILE Configuration file Pathname  /opt/IBM/Information The Parallel job corfiguration file.
| 2 |SAPT_GRID_ENABLE ENABLE - Use DYNAMIC_CONFIG_SCRIPT (NO/YE String NO
| 3 |SAPT_GRID_PARTITIONS PARTITIONS - Number of partitions per Node (compu String 1
| 4 |SAPT_GRID_COMPUTENODES COMPUTENCDES - Number of Compute Nodes String 1
| 5 |SAPT_GRID_SEQFILE_HOST  SEQFILE_HOST - First Host name idertified by either String
| 6 |SAPT_GRID_SEQFILE_HOST2  SEQFILE_HOST2 - Second Host name identified by e String
| 7 |ussconds Holdlt useconds Integer 10000000 Mumber of micro-seconds to hold up row proc

£ 11}

Create Parameter Set... | Wiew Parameter Set... | Add Parameter Set... | Add Environment Varizble... |

ok | cacel | heb

Figure 2-43 Parameters added to Job Properties for MQ_g

= 2 atast, : (AZAN.IT

DataStage and QualityStage ~ Designer
o Fle Edt View Repository Diagram Import Export Tools Window Help

E-rlFECIE AR 20V EIIIR BT/ E 00 D0
Parallel

WebSphere

Figure 2-44 WebSphere MQ on “conductor” node, part 1 of 11
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(D —— ) TS |

Parameters | Limis | General |

[Veioe =]

Name:
Configuration file

ENABLE - _ . ( ) YES|
PARTITIONS - Number of partitions per Node {compute) 2
COMPUTENODES - Number of Compute Modes 2 Set to Default |
SEQFILE_HOST - First Host name identified by either Grid engine or from 1
SEQFILE_HOSTZ - Second Host name identified by either Grid engine or fi Allto Defautt |
Holdlt useconds 10000000

- Froperty Help |

Fn | Valdaie Cancel Hep |

H| LLEUEIECY DataStage and QualityStage  Designer
|2 el edt view Repostory Disgram Import Export Tooks Window Help

-l EEIB AL 2008 B INIFETI X000

Parallel

s

Figure 2-46 WebSphere MQ on “conductor” node, part 3 of 11
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Bl WebSphere DataStage Director - KAZAN.ITS0SJ. SANJOSE.IBM.COM\DS_Overview =JoEd
T
L CUETEIEE DataStage and QualityStage  Director @M
Ry
Project Miew Search Job Tools Help
L FE IS A O KT
=Occumed | =(0n date | Type | Event [An
50157 PM 4/15/2008 Cortrol Starting Job MQ_g. {..)
50157 FM 4/15/2008 Info Enwvironmenit varable settings: (...}
5:01:57 PM 4/15/2008 Info Parallel job initiated
5:01:57 PM 4/15/2008 Info OS5H seript {..)
50158 FM 4/15/2008 Infa <osh_conductor: Checking Authorization...
50158 FM 4/15/2008 Infa <osh_conductor: Using dynamic corfiguration script: /opt/|BM/InformationServer/Server/FXEngine/grid_enabled 4.0.1/Dynam
50158 FM 4/15/2008 Infa <[ynamic_grid.sh> LoadLeveler output files located in /home/dsadm./grid_jobdir
50158 FM 4/15/2008 Infa <[ynamic_grid .sh> Waiting for Release from Queue, Jobname: MG_g_19665
5:02:00 PM 4/15/2008 Infa <[ynamic_grid.sh> Dynamic Corfiguration Release 4.0.1 March 15, 2008 (...}
i 5:02:01 FM 4/15/2008 Infa <[ynamic_grid sh> Released from LoadLeveler Queue medium
i 5:02:01 FM 4/15/2008 Infa <[ynamic_grid.sh> Compute node(s): phoenipvt itsosj sanjose ibm.com taruspvt itsosj sanjose ibm.com
i 5:02:01 FM 4/15/2008 Infa <[ynamic_gird sh> SEQFILE Host(s): phoenibqpvt itsosj sanjose ibm.com: taruspvt itsosj sanjose ibm.com: (...}
i 5:02:01 FM 4/15/2008 Infa <osh_conductor> Authorized to proceed.
i 5:02:01 FM 4/15/2008 Info main_program: |[BM WebSphere DataStage Enterprise Edition 8.0.1.4668 (..}
i 5:02:01 FM 4/15/2008 Info main_program: orchgeneral: loaded (...)
i 5:02:01 FM 4/15/2008 Info MQ_Updates: [IISCONN-WSMQ-000044] SERVER mode of operation was specified |
i 5:02:02 FM 4/15/2008 Info main_program: APT configuration file: /home./dsadm/grid_jobdir/MQ_g_19665 config apt
50232 FM 4/15/2008 Info MQ_Updates,0: [IISCONN-WSMQ-000044] SERVER mode of operation was specified (..
50232 FM 4/15/2008 Info Sequential_File_231,0: Export complete; 8 records exported successfully, 0 rejected.
50232 FM 4/15/2008 Info main_program: Step execution finished with status = OK.
50232 FM 4/15/2008 Info main_program: Startup time, 0:01; production run time, 0:30
50232 FM 4/15/2008 Info Parallel job reports successful completion
[_] 4/15/2008 Cortrol Finished Job MQ_g.
< 1l

Figure 2-47 WebSphere MQ on “conductor” node, part 4 of 11

B Event Detail
Server: Project: User:
|KAZAN.ITSO5J.5ANS DS _Overview Jdsadm
Job No: Job name: Invocation:
J120 Ma_g [ LI
Event Number: Event type: Timestamp: Previous |
J135 |Cortrol |4/15/2008 5:01:57 PM Copy |
Message Id:
|DSTAGE_RUN_I_EE?D Help
Message:

Starting Job MQ_g.

SAPT_GRID_ENABLE = YES
SAPT_GRID_PARTITIONS = 2

SAPT_CONFIG_FILE = fopt/IEM/Information Server/ Server/Corfigurations./default apt

SAPT_GRID_COMPUTENODES =2
SAPT_GRID_SEGFILE_HOST =
SAPT_GRID_SEQFILE_HOST2 =
useconds = 10000000

Figure 2-48 WebSphere MQ on “conductor” node, part 5 of 11
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fii Event Detail

Server: Project: User:

|KAZAN.ITSO5J.5ANS DS _Overview |dsadm

Job Mo: Job name: Invocation:

J120 Ma_g |

Event Number: Event type: Timestamp: Previous |
J138 Jinfo |4/15/2008 5:01:57 FM

Message Id: 4'
|DSTAGE_RUN_|_0470 |
Message:

(OSH script
# O5H / orchestrate script for Job MG_g compiled at 16:38:30 15 APR 2008

HHHE STAGE: Tre_Parse

#H Operator

transform

## Operator options

flag run

-name V0547_MQ_g_Tmx_Parse’
-argvalue ‘useconds=[4"useconds"]

HH General options
|lident(Trx_Parse’); jobmon_ident{Tre_Parse] j@

B

HH Inputs

0< [1'MQ_Updates: Transform_FParse v'
HHE Outputs

0= [] Tre_Parse:Fnl_ParseStore_1.v"

HHHE STAGE: MQ_Updates

#H Operator

pbridge

## Operator options

-XMLPerertles "<l version="4"1.0" encoding=""UTF- ‘IE’ “?x<Properties version=""1.
V25,3 Nanard):Descnptor\-"ersmn type="string"">1.0</DescriptorVersion =<Partition Type type="int""

collapsed=""1""><Mode type="i '-."l[CDATA[Z]]>:,-"I'v10de QueueManageriame modified type vl

</QueueManagerName=<Usemame modified ‘type=\'string\ =< [COATA[dbZinst 1]]»</Usemame><Password modrfle

[CDATAILEE@S:VHNT:N4OTMALJ < CKHE]]):,-"Password, Connedlon x<Usage collapsed=""1V">

[SOURCEO]])'fQueueName <S0L collapsed=" A
\ type="bool\=<|[COATA[D]]= fOtherOueueSeﬂlngs"“\fart'l’ime modrfled- i

[CDATA[-1]]=</MessageQuartity > <Refresh collapsed=""1%"type= /Refresh=<Message ReadMode modified=""1""type="

[CDATA[3]]></MessageReadMode = <WorkQueue ><Name modified=" =<[CDATA [;'.?ORKO]] /MName=<ContextMode type=

[CDATA[ZIME]]>:,-"ConteadMode):MonrtorQueueDepth collapsed=\"1\"type=" [CDATA[D]] onrtorQueueDepth>:,-"“\|'0erueue>:T|ansadlon, [v]
Barnrdln it madfiad =414 ke =4 Snd AT AT /Bannrd o i~ Timalrtanral madfiad =414 hme -4 et D AT AN Al Timalrtanal~

</Context ><Variant type="'sting
Commen:<Connection

QM _Kazan]]>
type="protectedstring.»<!
Jtype stnng >:|[CDATA

V aart'l'ime):MessageOuantrty type-'-

A

Figure 2-49 WebSphere MQ on “conductor” node, part 6 of 11
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i Event Detail

Server: Project: User:

|KAZAN.ITSO5J.5ANS |DS_Overview |dsadm

Job No: Job name: Invocation:

J120 Ma_g |

Event Number: Event type: Timestamp: Previous |

138 Irf 4/15/2008 5:01:57 PM

| o | o |
Message Id:
|DSTAGE_RUN_|_0470 |

Message:

e T e e e R e LY T ST o e e[

<RecordCount modified=" [COATA[3]]></RecordCount =< TimeInterval modified=" <|[CDATA[10]]=</TimeInterval = [ ]

<EndOf Day collapsed typ ool=<! [COATA[D]]></EndOf Day=<EndOfWave modified=
[CDATA[‘I]]>:,-"EndOfData>:fEndOfWave):leansadlon>:MessageOpt|ons collapsed type="b
<HeaderFieldsFilter collapsed=""1""type="\bool\"><|[CDATA[0]]></HeaderFieldsFitter><PubSub collapsed="
</Usage></Properties =
-connectar '{

varant=5.3,

library=ccwsmag,

version=1.0,

CDATA[2]]><EndOf Data type=""bool\><!
[CDATA[D]]"fMessageOptlons)
V type="bool\><![CDATA[D]]></PubSub>

versionlist="1.0° 0.
name=WebSphereMQConnector
¥

source 0]
DSDataBlement={DTS_msglD=""WSMQ\ MSGIDV},
DSSQLType={Body=12, DTS_msglD=-2},
DSSQLPrecision={Body=2000, DTS_msglD=24]},
DSSchema=\record

{
Body".string"[max"=200
DTS _msglDhraw'[244]
W

¥

HH General options

|idert{MQ_Updates’); jobmon_ident{MQ_Updates’); seq; nodepool ( conductor )
HHE Outputs

0 [1 'MQ_Updates: Transform_Parse v'

sEfs STAGE: Sequential_File 231
#H Operator [v]

Figure 2-50 WebSphere MQ on “conductor” node, part 7 of 11
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"B Event Detail =]

Server: Project: User:
|KAZAN.ITSO5J.5ANS DS _Overview |dsadm Close |
Job No: Job name: Invocation:

J120 Ma_g |

Next
Event Number: Event type: Timestamp: Previous |
138 Irf 4/15/2008 5:01:57 PM
| o | o |
Message Id:
|DSTAGE_RUN_|_0470 Help |

Message:

i
Body".string"[max"=200
_DTS_msgID"-.:law"-.[24 I

¥

HH General options

|idert({MQ_Updates’); jobmon_ident{MQ_Updates’); seq; nodepool ( conductor )
HHE Outputs

0 [1 'MQ_Updates: Transform_Parse v'

HHHEE STAGE: Sequential_File_231

#H Operator

export

## Operator options

-schema record
{final_delim=end, delim=",", quote=double}

{
body_store:string[max=2000];
TABLE_CMD:nullable string[1] {null_field="};
DTS_msglDraw[24];
holdit:sting[max=20];

)

Hile [&"SAPT_GRID_SEQFILE_HOST"])/ds_overview.seqdata/mooutdata b
-overwrite

rejects continue

HH General options

|lident(Sequential _File_2317; jobmon_ident{'Sequential_File_2317]

HH Inputs

0« [] Tre_Parse:Fnl_ParseStore_1.v"

&7

i End of OSH code v

Figure 2-51 WebSphere MQ on “conductor” node, part 8 of 11

B} Event Detail
Server: Project: User:
|KAZAN.ITSO5J.5ANS |DS_Overview |dsadm
Job No: Job name: Invocation:
J120 JMa_g |
Event Number: Event type: Timestamp:
J205 Jinfo |4/15/2008 5:02:01 PM
Message Id:
jrococr
Message:
<[ynamic_grid.sh> Compute node(s): phoenipvt itsos sanjose ibm.com taruspvt itsosj sanjose ibm.com

Figure 2-52 WebSphere MQ on “conductor” node, part 9 of 11
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" Event Detail

Server: Project: User:
|KAZAN.ITSO5J.5ANS |DS_Overview |dsadm Close |
Job No: Job name: Invocation:
120 Ma_g | s
Event Number: Event type: Timestamp: Previous |
J208 Jinfo |4/15/2008 5:02:01 FM
Copy |

Message Id:

jroocexs Help |
Message:

1
node "Conductor”
I

1

fastname "kazanpvt itsosj sanjose ibm.com”

pools "conductor”

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}

resource scratchdisk "/Amp" {pools "'}

node "Compute1"

I

1

fastname "phoenixpvt itsosj sanjose ibm.com"

pools "™

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/Amp" {pools "'}

node "Compute2”

I

1
fastname "phoenixpvt itsosj sanjose ibm.com"

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/Amp" {pools "'}

node "Compute3"”

I

1

fastname "taruspvt itsosj sanjose ibm.com”

pools
resource disk "/opt/IBM/Information Server/Server/Datasets” pools "}

<[ynamic_gird.sh> SEQFILE Host(s): phoenixpvt itsosj sanjose.ibm.com: taruspvt itsosj sanjose ibm.com:
I

Figure 2-53 WebSphere MQ on “conductor” node, part 10 of 11
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" Event Detail

g

Server: Project: User:
|KAZAN.ITSOSJ).SANJ [DS_Overview |dsadm e
Job No: Job name: Invocation:
[120 [Ma_g [
Event Number: Event type: Timestamp: Previous
|206 |Info |4/15/2008 5:02:01 PM
Copy

Message Id:

X000 Help
Message:

1

fastname "phoenixpvt itsosj sanjose ibm.com"

pools ™"

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/Amp" {pools "'}

node "Compute2”
I

1

fastname "phoenixpvt itsosj sanjose ibm.com"

pools ™"

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/Amp" {pools "'}

node "Compute3"”
I

1

fastname "taruspvt itsosj sanjose ibm.com”

pools ™"

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/Amp" {pools "'}

node "Computed”

I

1

fastname "taruspvt itsosj sanjose ibm.com”

pools ™" )
resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/Amp" {pools "'}

! vl

Figure 2-54 WebSphere MQ on “conductor” node, part 11 of 11

Job sequence

Grid-enabling a job sequence involves executing a sequencer.sh script provided
by the toolkit that, by interacting with a resource manager, creates a dynamic
configuration file based on the parameters supplied and the available resources.
The dynamic configuration file is then passed to the individual jobs within the job
sequence.

The key objective here is to identify the resources (in a dynamic configuration
file) required for all the jobs in the job sequence only once, and then share this
cost of creating the configuration file across all the jobs in the job sequence by
reusing this dynamic configuration file within each job. Typically this makes sense
when the individual jobs are short-running jobs as compared to the cost of
creating a dynamic configuration file.
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The sequencer.sh script accepts the following command line attributes:

-f <name of new apt_config file>
-c <number of compute nodes>
-p <number of partitions per node>

The output of the sequencer.sh script is a single line that is space delimited with
the following three values:

» $APT_GRID_SEQFILE_HOST
» $APT_GRID_SEQFILE_HOST2
» $APT_CONFIG_FILE

Downstream job activity stages can then access these values using the
expression: Field(<stagename>.$CommandOutput," ",<fieldnum>)

A job sequence requires the following changes to exploit the grid environment:

1. Create an Execute Command Activity stage in the Designer client, and add
parameters as shown in Figure 2-57 on page 191.

2. Specify sequencer.sh with its name in the Command field of the Execute
Command Activity stage, and provide the parameters (-c #ComputeNodes#
-p #Partitions#) in the Parameters field as shown in Figure 2-57 on page 191.

3. Add the parameters shown in Figure 2-41 on page 176 to each job in the job
sequence, but set them as follows:

$APT_GRID_ENABLE set to NO

Note: This must be set to NO because we do not want the individual
jobs in the job sequence to repeat the process of reserving resources
from the resource manager when the Execute Command Activity stage
has already done so.

$APT_GRID_COMPUTENODES can be ignored
$APT_GRID_PARTITIONS can be ignored

$APT_GRID_SEQFILE_HOST set to
Field(sequencer_sh.$CommandOutput,” “,1)

Note: This expression copies the first value
(3APT_GRID_SEQFILE_HOST) of the output from the sequencer.sh
script output to the same variable of this job.
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— $APT_GRID_SEQFILE_HOST2 set to
Field(sequencer_sh.$CommandOutput,” “,2)

Note: This expression copies the second value
(3APT_GRID_SEQFILE_HOST?2) of the output from the sequencer.sh
script output to the same variable of this job.

— $APT_CONFIG_APT set to Field(sequencer_sh.$CommandQOutput,” “,3)

Note: This expression copies the third value (SAPT_CONFIG_FILE) of
the output from the sequencer.sh script output to the same variable of
this job.

These settings ensure that the jobs in the sequence leverage the resources
obtained by the sequencer.sh script and therefore the cost of allocating the
resources is spread across all the jobs in the job sequence.

Figure 2-55 shows a job sequence rowGen_batch which calls the single jobs
rowGenSleeper (this is similar to rowGenSeqFile except that the output is not
written to a sequential file but to a Peek stage) and rowGenSegFile (described in
“Single job with a sequential file” on page 167).

% WebSphere DataStage Designer - KAZAN.ITS0SJ.SANJOSE.IBM.COM\IS_Grid - [Sequence - rowGen_batch] =Jo&d
| CUETEEE DataStage and QualityStage  Designer T 1%
& File Edit View Repository Diagram Import Export Tools Window Help = | X

- EECEE A 2098 BPNIRETSIROO DO

> -D
o

= Job1_Job2
Job1_rowGenSlesper Job2_rowGenSeqFile

Figure 2-55 Multiple jobs rowGen_batch using job sequence
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To migrate this rowGen_batch job sequence to a grid environment requires it to
be modified as described earlier.

» Figure 2-56 on page 190, runMultipleJobs_host2_g, shows the modified job
sequence to exploit the grid environment:

— The added Execute Command Activity stage named sequencer_sh in front
of the rowGenSleeper_g and rowGenSeqFile_host2_g jobs.

The Command field of the Execute Command Activity stage is supplied
the name of the sequencer.sh script, and the Parameters field is provided
the parameters (-c #ComputeNodes# -p #Partitions#) as shown in

Figure 2-57 on page 191.

— rowGenSleeper_g job is a grid-enabled version of “Single jobs” on
page 148.

As required and shown in Figure 2-58 on page 191, parameters
$APT_GRID_ENABLE is set to NO and $APT_CONFIG_FILE is set to the
value expression Field(sequencer_sh.$CommandQutput,” “,3).

There are no $APT_GRID_SEQFILE_HOST and
$SAPT_GRID_SEQFILE_HOST2 variable because this job does not have a
sequential file.

— rowGenSeqFile_host2_g job is a grid-enabled version of “Single job with a
sequential file” on page 167.

¢ Modify the File = attribute under the Property tab in the Sequential File
stage tab to include ‘#$APT_GRID_SEQFILE_HOST# preceding the
filename as was shown in Figure 2-46 on page 180.

* As required and shown in Figure 2-59 on page 192, parameters
SAPT_GRID_ENABLE is set to NO and $SAPT_CONFIG_FILE is set to
the value expression Field(sequencer_sh.$CommandOutput,” “,3).
Because there is a sequential file in this job, the parameters
$SAPT_GRID_SEQFILE_HOST (value expression
Field(sequencer_sh.$CommandOutput,” “,1)) and
$APT_GRID_SEQFILE_HOST (value expression
Field(sequencer_sh.$CommandQutput,” “,2) are set.

— Set the Job Properties of the rowGenSeqFile_host2_g as shown in
Figure 2-60 on page 192. Set the ComputeNodes to 2 and Partitions to 3.

— Execute the runMultipleJobs_host2_g job sequence by clicking the run
icon which brings up the Job Run Options window shown in Figure 2-61
on page 193. Let the values default as shown and click Run.

» Figure 2-62 on page 193 shows the Director log output of this job. The
successful execution of the sequencer.sh script and the rowGenSleeper_g
and rowGenSeqFile_host2_g jobs.
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» Figure 2-63 on page 194 shows the event detail output with the parameters
specified for this job sequence.

» Figure 2-64 on page 194 shows the event detail output with the successful
execution of the sequencer.sh script and the three values in the output as
follows:

Tuxorpvt.itsosj.sanjose.ibm.com: phoenix pvt.itsosj.sanjose.ibm.com:
/home/dsadm/grid_jobdir/runMultipledobs_host2_g 27991.config.apt

» Figure 2-65 on page 195 shows the event detail output with the parameters
used by the rowGenSleeper_g job after the value expression has been
evaluated.

» Figure 2-66 on page 195 shows the event detail output with the parameters
used by the rowGenSeqFile_host2_g job after the value expression has been
evaluated.

» Figure 2-67 on page 196 and Figure 2-68 on page 197 show the Director
output of the rowGenSleeper_g job.

» Figure 2-69 on page 198 and Figure 2-70 on page 199 show the dynamic
configuration file used in the execution of this job. It shows a total of six
compute nodes: Two (Compute1 and Compute2) on the
luxorpvt.itsosj.sanjose.ibm.com machine, two (Compute3 and Compute4) on
the phoenixpvt.itsosj.sanjose.ibm.com machine, and two (Compute5 and
Compute6) on the taruspvt.itsosj.sanjose.ibm.com machine.

» Figure 2-71 on page 199 shows the Director output of the
rowGenSeqFile_host2_g job.

The Director detail output for each of the jobs (runMultipleJobs_host2_g,
rowGenSleeper_g, rowGenSeqFile_host2_g), time files, and 1Tmonitor
command output is not shown here.

7%, WebSphere DataStage Designer - KAZAN.ITSOSJ.SANJOSE.IBM.COM\VS_Grid - [Sequence - runMultipleJobs_host2_g *] E]@
M DataStage and QualityStage ~ Designer ?‘: 'igﬁw
& File Edit View Repository Diagram Import Export Tools Window Help ;Iilﬂ

I -PHEEEEIE A 2090 BPNIR BT ROO DO

@, rundob1 e ]L», mun.JobZ -;]L»,

sequencer_sh run_rowGenSleeper_g run_rowGenSeqFile_host2_g

Figure 2-56 runMultipleJobs_host2_g job sequence
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General ExecCommand | Triggers |
Command:

Isequencer.sh

Parameters:

I-c HomputeMNodesH p HParitionsH

2 sequencer_sh - Execute Command Activity um

Figure 2-57 Execute Command Activity Exec Command configuration

w run_rowGenSleeper_g - Job Activity = ]@m

General Job |Triggers|

Job name:
rowGenSleeper_g |

Execution action:
Reset if required, then run LI

Parameters

Mame Value Bxpression - i i |
TOWS. TOWS.

useconds useconds X Clear |
SAPT_GRID_ENABLE "NO"

SAPT_GRID_COMPUTENODES ComputeNodes Clear Al |
SAPT_GRID_PARTITIONS Partitions

SAPT_CONFIG_FILE Field(zequencer_sh SCommandOutput,” ", 3) Set to Default |
IS AR, . WSS U

Type: Integer Allto Default |
Prompt: Mumber of Rows to Generate

ok | Cancel Hep |
A
Figure 2-58 rowGenSleeper_g job Job Activity
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General Job
Job name:
IrowGenSequIe_hoﬂZ_q _I
Execution action:
IHun LI
Parameters
Name Value Expression Insart P
useconds useconds Clear
SAPT_GRID_ENABLE "NO"
SAPT_GRID_SEQFILE_HOST | Field{sequencer_sh.§CommandOutput,” ", 1) Clear All |
SAPT_GRID_SEQFILE_HOST2 | Field{sequencer_sh.§CommandOutput,” ".2)
SAPT_GRID_COMPUTENCDES | ComputeNodes Set to Default |
SAPT_GRID_PARTITIONS Partitions
SAPT_CONFIG_FILE Field{sequencer_sh.&CommandOutput,” ", 3) Allto Default |
_________________________________4 WA A
Type: Integer
Prompt: Mumber of Rows to Generate
Cancel Help

Figure 2-59 rowGenSeqFile_host2_g job Job Activity

Prompt | Twe | Defaut Value | Help Text |
1 [rows Number of rows Integer 100
| 2 |useconds Number of useconds Integer 1000
| 3 |ComputeModes  MNumber of Compute Nodes Integer 2
| 4 |Partitions Number of Partitions Integer 3

Create Parameter Set... Wiew Parameter Set... | Add Parameter Set... | Add Environment Variable... |

Figure 2-60 runMultipleJobs_g Job Properties
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o runMultipleJobs_host2_g - Job Run Options

Parameters | Limits I I Genemll

Name Value [a
100 _I

Number of useconds 1000

Mumber of Compute Nodes 3

Number of Partitions 2

Set to Default |
Allto Default |

- Froperty Help |

e ] Hep |

Run L\\S’J Validate J H
Al

Figure 2-61 Multiple jobs (using Sequencer.sh), part 1 of 11

[ WebSphere DataStage Director - KAZAN.ITSOSJ.SANJOSE.IBM.COM\IS_Grid

=X

L CLETEIES DataStage and QualityStage

Director

el
AN
T

Project Miew Search Job Tools Help

P @ MH[EE WIRD N DD O

>Occumed | =(0n date | Type | Event
E 112515 AM 471672008 Control Starting Job runMuttipleJobs_host2_g. (...}
11:2915AM  4/16/2008 Info Environment variable settings: |...
112916 AN 4/16/2008 Info runMultipledobs_hostZ_g..JobControl (@sequencer_sh): Executed: /opt/IBM/Information Server/Server/PXEngine/grid_enabled 4.0
112916 AN 4/16/2008 Rundob runMuliipleJobs_host2_g -> frowGenSleeper_g): Job run requested {...)
112916 AN 4/16/2008 Info runMuttipleJobs_host2_g..JobControl {D5Rundeb): Waiting for job rowGenSleeper_g to start
112917 AN 4/16/2008 Info runMuttipledobs_host2_g..JobControl {D5WaitFordob): Waiting for job rowGenSleeper_g to finish
112918 AN 4/16/2008 Info runMuttipledobs_hostZ_g..JobControl (DS5WaitFordob): Job rowGenSleeper_g has finished, status = 1 {Finished OK)
11:2919 AN 4/16/2008 Rundob runMultipleJobs_host2_g -> frowGenSeqFile_host2_g): Job run requested {...)
11:2919 AN 4/16/2008 Info runMultipleJobs_hostZ_g. JobControl (DSRundob): Waiting for job rowGenSegFile_host2_g to start
11:2920 AN 4/16/2008 Info runMuttipledobs_host2_g..JobControl (D5WaitFordob): Waiting for job rowGenSeqFile_host2_g to finish
112921 AN 4/16/2008 Info runMuttipledobs_host2_g..JobControl (D5WaitFordob): Job rowGenSeqFile_host2_g has finished, status = 1 {Finished OK)
11:2921 AN 4/16/2008 Info runMuttipledobs_host2_g..JobControl (@Coordinator): Summary of sequence run (...}
H11:2921 AN 4/16/2008 Control Finished Job runMultipleJobs_hostZ_g.
< i [l”.l
Figure 2-62 Multiple jobs (using Sequencer.sh), part 2 of 11
Chapter 2. Migration scenario 193



i Event Detail

-5

Server: Project: User:

|KAZAN ITSO5J.5AND IS _Grid |dsadm

Job No: Job name: Invocation:

|35 |runMu|tipIeJobs_hosth |

Event Number: Event type: Timestamp:

Jo |Cortrol |4/16/2008 11:23:15 AM
Message Id:

|DSTAG E_RUN_I_0070
Message:

Starting Job runMuttipleJobs_host2_g.
rows = 100

useconds = 1000

ComputeModes = 3

Partitions = 2

Brevious |
_ow |

Help

Next |
Py

Figure 2-63 Multiple jobs (using Sequencer.sh), part 3 of 11

Bl Event Detail - [o&d
Server: Project: User:
|KAZAN ITSO5J.5AND IS _Grid |dsadm Close |
Job No: Job name: Invocation: =
|35 |runMu|tipIeJobs_hosth ] =
Event Number: Event type: Timestamp: Previous |
2 Irf 4/16/2008 11:25:16 AM
| o | o |
Message Id:
|DSTAG E_RUN_I_0019 Help
Message:
runMuttipledobs_host2_g..JobControl (@sequencer_sh): Executed: /opt/IBM/Information Server/Server/F¥Engine/grid_enabled 4.0.1/sequencersh c 3 p 2
Rephy=0
Output from command ====>
oyt itsosj sanjose ibm.com: phoenixpvt itsosj sanjose ibm.com: /home/dsadm/grid_jobdir/runMultipleJobs_host2_g_275951 .config.apt

Figure 2-64 Multiple jobs (using Sequencer.sh), part 4 of 11
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i Event Detail

Server: Project: User:

|KAZAN ITSO5J.5AND IS _Grid |dsadm

Job No: Job name: Invocation:

|35 |runMu|tipIeJobs_hosth |

Event Number: Event type: Timestamp:

3 |Rundob |4/16/2008 11:23:16 AM
Message Id:

|DSTAGE_RUN_|_0034
Message:

Previous |
Copy |
Help |

runMultipleJobs_host2_g -> frowGenSleeper_g): Job run requested

Mode {row./wam limits) = 0/0

Job Parameters —

rows=100

useconds=1000

SAPT_GRID_ENABLE=NO

SAPT_GRID_COMPUTENODES=3

SAPT_GRID_PARTITIONS=2
SAPT_CONFIG_FILE=/home/dsadm./grd_jobdir/unMuttipleJobs_host2_g_27951.config apt
DSJobController=runMultipleJobs_host2_g

Figure 2-65 Multiple jobs (using Sequencer.sh), part 5 of 11

Bl Event Detail - [o)&d
Server: Project: User:
|KAZAN ITSO5J.5AND IS _Grid Jdsadm Close |
Job No: Job name: Invocation:
|35 |runMu|tipIeJobs_hosth |
Event Number: Event type: Timestamp: Previous |
|7 |Rundob |4/16/2008 11:23:13 AM
Copy |

Message 1d:

IDSTAGE_RUN_I_DDBJ. Help |
Message:

runMultipleJobs_host2_g -> frowGenSeqFile_host2_g): Job run requested
Mode {row./wam limits) = 0/0

Job Parameters —

rows=100

useconds=1000

SAPT_GRID_ENABLE=NO
SAPT_GRID_SEQFILE_HOST=hworpvt itsosj sanjose ibm.com:
SAPT_GRID_SEQFILE_HOSTZ2=phoenixpvt itsos] sanjose ibm.com:
SAPT_GRID_COMPUTENODES=3

SAPT_GRID_PARTITIONS=2
SAPT_CONFIG_FILE=/home/dsadm./grd_jobdir/unMuttipleJobs_host2_g_27951.config apt
DSJobController=runMultipleJobs_hostZ_g

Figure 2-66 Multiple jobs (using Sequencer.sh), part 6 of 11
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Bl WebSphere DataStage Director - KAZAN.ITS0SJ. SANJOSE.IBM.COMVIS_Grid (=[]

- 7
L CLETEIEE DataStage and QualityStage  Director %‘M
R oS

Project Miew Search Job Tools Help

FIEEIEF AT KR

=Occumed | =(0n date | Type | Event Ll
E 112517 AM - 4/16/2008 Control Starting Job rowGenSleeper_g. (...}
112917 AN 4/16/2008 Info Environmenit variable settings: (...}
12917 A 4/16/2008 Infa Parallel job initiated
12917 A 4/16/2008 Infa OS5H seript {..)
112917 AN 4/16/2008 Infa <osh_conductor: Checking Authorization. ..
112918 AN 4/16/2008 Infa <osh_conductor> Authorized to proceed.
112918 AN 4/16/2008 Info main_program: |[BM WebSphere DataStage Enterprise Edition 8.0.1.4668 (..}
112918 AM  4/16/2008 Infa main_program: orchgeneral: loaded {...}
112918 AN 4/16/2008 Info main_program: APT configuration file: /home./dsadm/grid_jobdir/runMuttipleJobs_host2_g_275991.config.apt (...} I E
112918 AM  4/16/2008 Infa -teE it Hbbbbbbbbbte S bbbt T
112918 AM  4/16/2008 Infa PeekRows.4: c2:1004 c1:eecesesese cliesesese
112918 AM  4/16/2008 Infa PeekRows.0: c2:1000 c1 c
112918 AM  4/16/2008 Infa PeekRows.2: c2:1002 c1:ccceceoceoe cdic
112918 AM  4/16/2008 Infa PeekRows,5: c2:1005 o1 o3 T
112918 AM  4/16/2008 Infa PeekRows,3: ¢2:1003 c1:dddddddddd c3:dddddddddddddd
112918 AM  4/16/2008 Infa PeekRows, 1: ¢2:1007 c1:hhhhhhhhhh c3:hhhhhhhh
112918 AM  4/16/2008 Infa PeekRows 4: c2:1010 o 1kddakddaddeede o3 ekdeladeleedeleledeleledebadedalde
112918 AM  4/16/2008 Infa PeekRows,5: c2:1011 c 1Al c3:
112918 AM  4/16/2008 Infa PeekRows.2: c2:1008 c1siiiiii o3 i
112918 AN 4/16/2008 Info PeekRows,0: ¢2:1006 c1:g000g00gag c3:00g0g9g
112918 AN 4/16/2008 Info PeekRows,3: c2:1009 o1 jiiii <3
112918 AM  4/16/2008 Infa PeekRows,1: £2:1012 cT:nnnnnnnnnn c3:
112918 AN 4/16/2008 Info PeekRows, 4: ¢2:1016 c1:999qq99qqq ©3:q99999999994ag
112918 AM  4/16/2008 Infa PeekRows.5: c2:1017 ¢ 1:mmmm c 3
112918 AM  4/16/2008 Infa PeekRows.2: c2:1014 ¢ 10000000000 cd:oooooo000
112918 AM  4/16/2008 Infa PeekRows.0: c2:1012 c1 c
112918 AM  4/16/2008 Infa PeekRows,1: c2:1019 o1ttt o3ttt
112918 AN 4/16/2008 Info PeekRows,3: ¢2:1015 c1:pppppppppp c3:
112918 AM  4/16/2008 Infa PeekRows.4: c2:1022 c1:wwwwwwwww CIIWwWwwwwwwwwwwwwwww
112918 AM  4/16/2008 Infa PeekRows.5: c2:1023 c¢12cc0000000¢ ¢ 3:
112918 AM  4/16/2008 Infa PeekRows,0: c2:1018 c1:sssss55855 cdissss
112918 AM  4/16/2008 Infa PeekRows.2: ¢2:1020 ¢1:uuuuuuuuuy ¢ 3uuuuuuuLULULULULULIY
112918 AM  4/16/2008 Infa PeekRows,1: c2:1025 1 c3
112918 AN 4/16/2008 Info PeekRows,0: c2:1024 c1yyyyyyyyyy c3:
112918 AM  4/16/2008 Infa PeekRows,2: ¢2:1026 c1:0000000000 c3:00000000000
112918 AM  4/16/2008 Infa PeekRows.3: c2:1021 clwvwwwwwwvwy cdvwvwy
@ 11:2518 AM  4/16/2008 Infa PeekRows.4: c2:1028 c1: cd: M
[il i [l]

Figure 2-67 Multiple jobs (using Sequencer.sh), part 7 of 11
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[ WebSphere DataStage Director - KAZAN.ITSOSJ.SANJOSE.IBM.COM\IS_Grid

S=X]

L CUETEIEE DataStage and QualityStage  Director

Project Miew Search Job Tools Help

AN FIE YA A A=)

>Occumed | =(0n date | Type | Event [An
W112918AM  4/16/2008 Info PeekRows,5: c2:1029 c1:3333333333 ¢3:333333333
112918 AM  4/16/2008 Infa PeekRows, 1: c2:1031 c1:5555565555 c3:55555565555605
112918 AM  4/16/2008 Infa PeekRows 4: c2:1034 c1:3383883888 c3.288838
112918 AM  4/16/2008 Infa PeekRows,5: ¢2:1035 c1:93993599999 c3:9
112918 AM  4/16/2008 Infa PeekRows,2: c2:1032 c1:6666666666 c3.66666666666666
112918 AM  4/16/2008 Infa PeekRows,0: c2:1030 c1:4444444444 3;
112918 AM  4/16/2008 Infa PeekRows,3: c2:1027 c1:1111111111 3
112918 AM  4/16/2008 Infa PeekRows,1: ¢2:1037 c1:BEBBBEEBEE c3:BBEEBBEEBEEER
112918 AM  4/16/2008 Info PeekRows,4: c2:1040 c1:EEEEEEEEEE c3:EEEEEEEEEEEEEEEE
112918 AM  4/16/2008 Infa PeekRows,5: c2:1041 c1:FFFFFFFFFF c3:FFFFF
112918 AM  4/16/2008 Infa PeekRows,2: c2:1038 c1.CCCCCCCCCC ¢3.CCCCCCC
112918 AM  4/16/2008 Infa PeekRows,0: c2:1036 cT:AAAAAAAAAA cAAAA
112918 AM  4/16/2008 Infa PeekRows,3: ¢2:1033 c1.7777777777 377777777777
112918 AM  4/16/2008 Infa PeekRows, 1: ¢2:1043 c1:HHHHHHHHHH ¢3:HHHHHHHHHHHH
112918 AM  4/16/2008 Infa PeekRows 4: c2:1046 o 1:KKKKKKKKKK c3:KKKKKKKKKKKKK
112918 AM  4/16/2008 Info PeekRows.5: c2:1047 ¢ 1:LLLLLLLLLL c3:LLLLLLLLLLLLLLLLL
112918 AM  4/16/2008 Infa PeekRows,2: c2:1044 c 1IN c3:01011
112918 AM  4/16/2008 Infa PeekRows,0: c2:1042 c1.GGGGGGEGGGEE c3GGGGEEEEGEGGEEEG
112918 AM  4/16/2008 Infa PeekRows,3: ¢2:1039 c1:.00DDDDDDDD 3:.D00O0DODDDDODDDDD
112918 AM  4/16/2008 Infa PeekRows,1: c2:1049 c1:NNNNNNNNNN c3:NNNNNNNNNNNNNNN
112918 AM  4/16/2008 Infa PeekRows 4: c2:1052 c1:00000Q0Q000 ¢3:000000052000GGGGG0AA
112918 AM  4/16/2008 Infa PeekRows,5: ¢2:1053 c1:RRRRRRRRRR c3:RRR
112918 AM  4/16/2008 Infa PeekRows,2: ¢2:1050 c1:0000000000 ¢3:.00000000
112918 AM  4/16/2008 Infa PeekRows,0: c2:1048 c1:MMMMMMMMMM c2:MMMMMMMMMMMMMMI
112918 AM  4/16/2008 Infa PeekRows,3: c2:1045 c1:JJJJJJI c3:
112918 AM  4/16/2008 Infa PeekRows, 1:c2 1085 ¢ TTTTITTTTTT e TTTTTTITTITTTTTT
112918 AM  4/16/2008 Infa PeekRows 4: c2:1058 c T WWWWWWWWWW o3 WWWWWWWWWWWWWW =
112918 AM  4/16/2008 Infa PeekRows,5: c2:1059 o 13000000000 c320000000000000000M U
112918 AM  4/16/2008 Infa PeekRows,2: c2:1056 c1:UUUUUUUUUU c3:UU %
112918 AM  4/16/2008 Infa PeelcRows,0: c2:1054 c1:5555555555 c3:5555555555555
112918 AM  4/16/2008 Infa PeekRows,3: c2:1051 c1:PPPPPPPPPP c3:PFFPPPPPPPPPF (..}
112918 AN 4/16/2008 Info main_program: Step execution finished with status = OK.
112918 AN 4/16/2008 Info main_program: Startup time, 0:00; production run time, 0:00.
112918 AN 4/16/2008 Info Parallel job reports successful completion
112918 AN 4/16/2008 Control Finished Job rowGenSlesper_g.
11:2918 AM  4/16/2008 RunJob {runMuttipleJobs_host2_g) <- rowGenSleeper_g: Job under control finished.
f 4/16/2008 Reset Log prior to last run cleared by user »
[il i [l]

Figure 2-68 Multiple jobs (using Sequencer.sh), part 8 of 11
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i Event Detail

Server: Project: User:

|KAZAN ITSO5J.5AND IS _Grid |dsadm

Job No: Job name: Invocation:

|5 |erGenSIeeperj |

Event Number: Event type: Timestamp:

Ja35 Jinfo |4/16/2008 11:23:18 AM
Message Id:
|IIS-DSEE—TFSC-DDDD1

Message:

main_program: APT configuration file: /home./dsadm./grid_jobdir/munMultipleJobs_host2_g_273591 config.apt
I
1

node "Conductor”
I

1

fastname "kazanpvt itsosj sanjose ibm.com”

pools "conductor”

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/Amp" {pools "'}

node "Compute1"
I
1

fastname "lorpvt itsosj sanjose ibm.com™

pools ™"

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/Amp" {pools "'}

node "Compute2”
I
1

fastname "lorpvt itsosj sanjose ibm.com™

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "
resource scratchdisk "/Amp" {pools "'}

-

node "Compute3"”
I

1

fastname "phoenixpvt itsosj sanjose ibm.com”
pools ™"

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/Amp" {pools "'}

node "Computed”
I

B

Close

e
&

Previous |
_ow |

Help

Nest
Py

Figure 2-69 Multiple jobs (using Sequencer.sh), part 9 of 11
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i Event Detail

G
&

Server: Project: User:
|KAZAN ITSO5J.5AND IS _Grid |dsadm

Job No: Job name: Invocation:

|5 |erGenSIeeperj |

Event Number: Event type: Timestamp:

Ja35 Jinfo |4/16/2008 11:23:18 AM
Message Id:
IIIS-DSEE—TFSC-DDDD1

Message:

Close

Previous

TESOUICE dISK /OPL IB IV, IMTOMTanon SeTver, Server, Dalasels poos 7
resource scratchdisk "/Amp" {pools "'}

node "Compute3"”
I
1
fastname "phoenixpvt itsosj sanjose jbm.com"|

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/Amp" {pools "'}

H
node "Computed”
I
1
fastname "phoenixpvt itsosj sanjose ibm.com"
pools "™
resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/Amp" {pools "'}

H

node "Compute5”

I

1
fastname "taruspvt itsosj sanjose ibm.com”
pools "™
resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/Amp" {pools "'}

node "Computef”

I

1

fastname "taruspvt itsosj sanjose ibm.com”

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
"y oy

resource scratchdisk "/Amp" {pools

H

il

Copy

Figure 2-70 Multiple jobs (using Sequencer.sh), part 10 of 11

[ WebSphere DataStage Director - KAZAN.ITSOS..SANJOSE.IBM. COM\IS_Grid

DataStage and QualityStage  Director

| el \-@

Project Miew Search Job Tools Help

PR eQd®[Ed WwIfFhNK DO

#Occumed 1 Type | Event [A]
E 11:25:15 AM Control Starting Job rowGenSegFile_host2_g. (...)
B 11:29:13 AM Info Enwvironmenit varable settings: (...}
B 11:29:13 AM y Info Parallel job initiated
12919 AM  4/16/2008 Infa OS5H script {..)
11:2920 AN 4/16/2008 Infa <osh_conductor: Checking Authorization...
11:2920 AN 4/16/2008 Infa <osh_conductor> Authorized to proceed.
11:2920 AM  4/16/2008 Info main_program: |[BM WebSphere DataStage Enterprise Edition 8.0.1.4668 (..}
112920 AM  4/16/2008 Info main_program: orchgeneral: loaded {...}

112920 AM  4/16/2008 Info

. APT configuration fi

< ] 1l

112920 AM  4/16/2008 Info iy o
11:2920 AN 4/16/2008 Info main_program: Step execution finished with status = OK.
11:2920 AN 4/16/2008 Info main_program: Startup time, 0:00; production run time, 0:00.
112921 AN 4/16/2008 Info Parallel job reports successful completion

& 4/16/2008 Control Finished Job rowGenSeqFile_host2_g.

/home./dsadm/grd_jobdi runidfipleJobs_hostZ_g_27991 corfigapt ()|

4/16/2008 RunJob {runMuttipleJobs_host2_g) <- rowGenSeqFile_host2_g: Job under control finished.

Figure 2-71 Muiltiple jobs (using Sequencer.sh), part 11 of 11
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2.7 Step 3: Managing the grid environment

This section describes the procedures for performing the following routine tasks:

Jobs rejected during submission

Jobs in the Workload Scheduler LoadLeveler queue

Why a job has still not been released from the queue
Nodes’ status including use of the individual compute nodes
Cancel a waiting job from the queue

Add/remove nodes

vyvVyVvYyVvYyYyvYyy

Performance management tasks are beyond the scope of this Redbooks
publication.

2.7.1 Jobs rejected during submission

When you submit a job and its gets rejected, the message returned to the
submitter depends upon the error such as “A valid queue must be defined. Valid
queues are ... ", or “Value of $APT_GRID_COMPUTENODES is greater than
MaxNodesPerJob (N)”. To determine the cause of the rejection, you can view
Event Detail in the Director log. We simulated three scenarios as follows:

» Submitted a job with an invalid message queue “No_Class1”.
This is shown in Figure 2-72 and Figure 2-73 on page 201.

B Event Detail

Server: Project: User:

[KAZANITSOS).SANY [I5_Grd ~ |dsadm

Job No: Job name: Invocation:

7 lowGenSeaZfiess [
Event Mumber: Event type: Timestamp:

[aa [Cantral |4/16/2008 5:44:04 PM

Message Id:
|DSTAG E_RUN_I_0070

Message:

Starting Job rowGenSeq2Files_g.
rows =10
useconds = 1000000
SAPT_GRID_ENABLE = YES
SAPT_GRID_SEQFILE_HOST =
SAPT_GRID_SEQFILE_HOSTZ =
SAPT_GRID_COMPUTENODES =3
SAPT_GRID_PARTITIONS =1
APT_COMNFIG_FII F = /opt ABM Information Server/Server/Corfigurations./defautt apt
SAPT_GRID_QUEUE = No_Class1

Figure 2-72 Jobs rejected during submission: Invalid message queue,
part 1 of 2
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| <Dynamic_grid.sh A valid Queue

must be defined, valid queues are small medium large No_Class |

Bl Event Detail N =)<
Server: Project: User:
|KAZAN ITSO5J.5AND IS _Grid |dsadm Close |
Job No: Job name: Invocation:
Next |
|3? |mwGenSeq2FiIesg |
Event Number: Event type: Timestamp:
J51 |Fatal |4/16/2008 5:44:05 PM
Copy |
Message Id:
oo e |
Message:

Figure 2-73 Jobs rejected during submission: Invalid message queue,

part 2 of 2
» Submitted a job with the wrong case (all lower-case) “no_class” instead of the
correct mixed case “No_Class.” Case is relevant.
This is shown in Figure 2-74 and Figure 2-75 on page 202.
Bl Event Detail - [o)&d
Server: Project: User:
|KAZAN ITSO5J.5AND IS _Grid Jdsadm Close |
Job No: Job name: Invocation: =
|3? |mwGenSeq2FiIesg | il
Event Number: Event type: Timestamp:
|55 |Cortrol |4/16/2008 5:45:54 PM
Col
Message 1d: Ll
|psTAGE_RUN_I_0070 Help |
Message:

Starting Job rowGenSeqg2Files_g.
rows =10

useconds = 1000000
SAPT_GRID_ENABLE = YES
SAPT_GRID_SEQFILE_HOST =
SAPT_GRID_SEQFILE_HOST2 =
SAPT_GRID_COMPUTENODES

SAPT_GRID_PARTITIONS =1

=3

APT_CONFIG_FILE = fopt/IBM/Information Server/Server/Configurations./default. apt

SAPT_GRID_QUEUE = no_class I

Figure 2-74 Jobs rejected during submission: Invalid message queue
(wrong case), part 1 of 2
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<[ynamic_grid.sh> A valid Queue must be defined, valid queues are small medium large No_Class |

B Event Detail

Server: Project: User:

|KAZANITSOS) SANJ [IS_Grid |dsadm

Job No: Job name: Invocation:

|37 |rowGenSeq2Fies_g [

Event Number: Event type: Timestamp: Previous

|62 |Fatal |4/16/2008 5:45:55 PM

Copy

Message Id:
[X0000M Help

Message:

Figure 2-75 Jobs rejected during submission: Invalid message queue
(wrong case), part 2 of 2

» Submitted a job with the number of compute nodes (four) that exceeded the

maximum permitted number (three).

This is shown in Figure 2-76 and Figure 2-77 on page 203.

Starting Job rowGenSeqg2Files_g.
rows = 100000000

useconds = 1
SAPT_GRID_ENABLE = YES

SAPT_GRID_SEQFILE_HOST =
APT GRID SEQFILE HOST2 -

SAPT_GRID_COMPUTENODES = 4

Ak | _aRIL_FARTITIONS =

SAPT_CONFIG_FILE = /opt/IBM/Information Server/Server/Configurations /default apt
SAPT_GRID_QUEUE = No_Class

B Event Detail
Server: Project: User:
|KAZANITSOS) SANJ [IS_Grid |dsadm
Job No: Job name: Invocation:
_ tee |
|37 |rowGenSeq2Fies_g [
Event Number: Event type: Timestamp: Previous
|336 |Cortrol |4/16/2008 5:49:44 PM
Copy
Message 1d:
|DSTAGE_RUN_I_DE?C Help
Message:

Figure 2-76 Jobs rejected during submission: Exceeds maximum nodes threshold,
part 1 of 2
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fii Event Detail

Server: Project:

User:

|KAZANITSOS) SANJ [IS_Grid

Job No: Job name:

|dsadm

Invocation:

Message:

|37 |rowGenSeq2Files_g [
Event Number: Event type: Timestamp: Previous
|403 |Fatal |4/16/2008 5:49:45 PM
Copy
Message Id:
[X0000M

Help

| <Dynamic_grid.sh> Value of APT_GRID_COMPUTENODES is greater than MaxNodesPerJob (3} |

Figure 2-77 Jobs rejected during submission: Exceeds maximum nodes threshold,

part 2 of 2

2.7.2 Jobs in the Workload Scheduler LoadLeveler queue

Grid-enabled jobs are submitted into the resource manager (Workload Scheduler
LoadLeveler) queue and released for execution when the resources required for
the job becomes available.

»

The 11q command of LoadLeveler can be used to obtain information about
jobs in the LoadLeveler queues. Example 2-128 shows two jobs orion.84.0
and orion.85.0, both in the No_Class queue: One waiting and one running on
tarus.

Example 2-128 llg command (Workload Scheduler LoadLeveler)

[dsadm@orion ™~]$ 11q

Id Owner Submitted ST PRI Class
Running On

orion.84.0 dsadm 4/16 17:51 R 50 No_Class
tarus

orion.85.0 dsadm 4/16 17:55 T 50 No_Class

2 job step(s) in queue, 1 waiting, 0 pending, 1 running, 0 held, 0
preempted
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» The 1istq command comes with the grid toolkit (and is resource manager
independent) and provides more or less the same information as shown in
Example 2-129.

Example 2-129 listqg command (Grid toolkit resource manager command)

[dsadm@orion ~]$ listq

Step Id Job Name ST PRI Class
Running On

orion.85.0 rowGenSeqFile 28910 I 50 No Class
orion.84.0 rowGenSeq2Files g 27 R 50 No Class
tarus

2 job step(s) in queue, 1 waiting, 0 pending, 1 running, O held, 0
preempted

2.7.3 Why a job has still not been released from the queue

When a submitted job does not get released from the queue, you can determine
the cause by first determining the Step ID of the waiting job and then issuing the
listq <Step Id> as follows:

» Example 2-130 lists all the jobs in the LoadLeveler queue and their status
using the 1istq command. The Step ID of the waiting job is orion.85.0

Example 2-130 List contents of the Workload Scheduler LoadLeveler queue using
the listg command

[dsadm@orion ~]$ listq

Step Id Job Name ST PRI Class
Running On

orion.85.0 rowGenSeqFile_28910 I 50 No_Class
orion.84.0 rowGenSeq2Files_g 27 R 50 No_Class
tarus

2 job step(s) in queue, 1 waiting, 0 pending, 1 running, 0 held, 0
preempted

204 Deploying a Grid Solution with the IBM InfoSphere Information Server



» Example 2-131 shows the output of the 1istq orion.85.0 command.

The reason for the job not being released is that there were no initiators for
the No_Class on the nodes as the highlighted text shows.

Example 2-131 Getting more details on waiting jobs (output of listq orion.85.0)

[dsadm@orion ~]$ listq orion.85.0

-------------

Job Step Id:

Job Name:

Step Name:
Structure Version:
Owner:

Queue Date:
Status:

Step orion.itsosj.sanjose.ibm.com.85.0

orion.itsosj.sanjose.ibm.com.85.0
rowGenSeqFile_28910

0

10

dsadm

Wed 16 Apr 2008 05:55:50 PM PDT
Idle

Name
Requirements
Preferences
Node minimum
Node maximum
Node actual

Allocated Hosts :

Master Task

Executable
Exec Args

Num Task Inst:
Task Instance:

Task

Num Task Inst:
Task Instance:

: (Arch == "i386") && (OpSys == "Linux2")

—_

0
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=== ============== EVALUATIONS FOR JOB STEP
orion.itsosj.sanjose.ibm.com.85.0 ====================

The class of this job step is "No_Class".

Total number of available initiators of this class on all machines
in the cluster: 0

Minimum number of initiators of this class required by job step: 1
The number of available initiators of this class is not sufficient
for this job step.

Not enough resources to start now:

This step is top-dog.

Considered at: Wed Apr 16 18:08:13 2008

Will start by: Wed Apr 16 18:21:11 2008

2.7.4 Node status including use of the individual compute nodes

206

The status and use of the individual nodes in the grid environment may be
viewed using a monitoring tool such as ganglia.

Figure 2-78 on page 207 and Figure 2-79 on page 208 provide a high level
overview of the status of all the nodes in the grid environment.
» Figure 2-78 on page 207 shows the following information:

— Three up hosts and one down host
— Total of 30 CPUs in the grid environment

» Figure 2-79 on page 208 shows the specific nodes that are down
(luxor.itsosj.sanjose.ibm.com) and up (phoenix.itsosj.sanjose.ibm.com,
orion.itsosj.sanjose.ibm.com, and tarus.itsosj.sanjose.ibm.com)
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@ Ganglia:: Cluster Report - Microsoft Internet Explorer

File Edit View Favorites Tools Help

: Address @ http: f2.43.86.77/ganglia/?m=packet_report&r=hour&s=descending&c=Data+Integration&h=&sh=18hc=2

Metric | packet_report VI Last |hour VI Sorted Physical View

sourecforge.net
Grid > Data Integration > | ~Choose a Node [~]
Overview of Data Integration

CPUs Total: 30 Data Integration Load Tast hour %
Hosts up: 3 . 30 -
Hosts down: 1 £ 20 =
& -
= 10 =
Avg Load (15, 5, lm): - o o e e W o i

4%. 4%. 4% 18100 18120 18140

* *
Localtime: O 1-min Load [ Hodes [ CPUs [ Running Processes

2008-04-16 18:52 Data Integration CPU 1ast hour %
100 z
z 50 =

18:00 18120 18140
W User cPU [ HWice CPU W System CPU O WAIT CPU [ Idle CPU

Data Integration Hemory last hour

30 G 2
Cluster Load Percentages . i =
Oo-25 ¢75.008) = 2
B goun (25,008 e 104 E]
18100 18120 18140
W Hemory Used M Hemory Shared H Memory Cached

O Memory Buffered W Memory Swapped [l Total In—Core Memory

Data Integration Network last hour

1/ Toni0sy

Figure 2-78 Overview of Data Integration, part 1 of 2
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#] Ganglia:: Cluster Report - Microsoft Internet Explorer

| File Edit View Favorites Tools Help

: Address @ http: f/2.43.86.77ganglia/?m=packet_report&r=hour&s=descending&c=Data+Integration&h==&sh=18hc=2

18:00 18120 18140
M User cPU O Hice CPU W System CPU O WAIT CPU [ Idle CFPU

Data Integration Memory last hour

30 ¢ -
Cluster Load Percentages 5 = =
Oo-25 ¢75.008) = b
B goun (25,008 & 104 ]
18100 18120 18140
W Memory Used W Memory Shared O Memory Cached

O Memory Buffered W Memory Swapped [l Total In—Core Memory

Data Integration Network last hour

- i .
& 4 &
% ook 2
< 3
o g
S g
=

18100 18:20 18140 =
Oin B out

Show Hosts: yes @ no O | Data Integration packet_report last hour sorted descending | Columns

ltarus.itsosj.sanjose.ibm.con:

luxor.itsosj.sanjose.ibm.com 100 yymmmﬁ
packet_report: down

Last heartbeat 221s ago

43910 101 ¢ 00,

@ H H i
18:00 18:20 1840

In M out

m Packets/se

phoenix.itsosj.sanjose.ibm.cor| orion.itsosj.sanjose.ibm.con <
] W = LI iy
i o e il -
i 2| & 3
o Zl| = 15
vy H H H =l | % el =
= 0 2 I ]
b 18100 1=iz0 =40 s F S
O In M out O in B out

v

Figure 2-79 Overview of Data Integration, part 2 of 2
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Figure 2-80 and Figure 2-81 on page 210 show the various levels of detail of the

physical view based on the “Verbosity level” selected.

. File Edit View Favorites Tools Help

: Address @ http: //2.43.86.77/ganglia/?p=2&c=Data%:20Integration

J
B

Ganglia Physical View for Wed, 16 Apr 2008 18:53:46 -0700

sounecforge.net

Grid = Data Integration = |—-Choose a Mode M

Get Fresh Data

Full View

~

Data Integration cluster - Physical View | Columns 4 |¥
Verbosity level (Lower is more compact): Total CPUs: 30
302®10 Total Memory- 30.7 GB

hixor itsosj sanjose ibm.com  1.03

tarus. itsosj sanjose.ibm com 0.00
cpu: 2.74G (8) mem: 7.92G

phoenix itsosj sanjose.ibm com 0.00
cpu: 2.73G (8) mem: 7.92G

orion itsosj.sanjose fbm com  0.00
cpu: 2.74G (8) mem: 7.92G

Total Disk: 2497.1 GB

Most Full Disk:
luxor.itsosj.sanjose.ibm.com
(63.1% Used)

Legend
Node Name 1-min load

cpu: CPU clock (Ghz) (num CPUs)
mem: Total Memory (GB)

Figure 2-80 Physical view of nodes at different verbosity levels, part 1 of 2
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@Ganghaphysma[\ﬁew_Mlcrosoﬂmternetb(p[orerE:]Ej_:]
© File Edit View Favorites Tools Help ﬁ.

| address [ &] https/f2.43.86.77/ganglia/Ip=28c =Data +Integrationsh=8hc=48p=3 [v| B3 co

-

Ganglia Physical View for Wed, 16 Apr 2008 18:53:53 -0700
Full View
sounecforge.net
Grid = Data Integration = |—-Choose a Mode M
Data Integration cluster - Physical View | Colmns
Verbosity level (Lower is more compact): Total CPUs: 30 Total Disk: 2497.1 GB
3® 2010 Total Memory: 30.7 GB Most Full Disk:

luxor.itsosj.sanjose.ibm.com
(63.1% Used)

hixor itsosj sanjose ibm.com  1.03
Last heartbeat s

tarus.itsosj sanjose.ibm com 0.00

Last heartbeat 15s
cpu: 2.74G (8) mem: 7.92G

phoenix itsosj sanjose.ibm com 0.00

Last heartbeat 13s
cpu: 2.73G (8) mem: 7.92G

orion itsosj.sanjose ibm com  0.00

Last heartbeat 14s
cpu: 2.74G (8) mem: 7.92G

Legend

Figure 2-81 Physical view of nodes at different verbosity levels, part 2 of 2
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Figure 2-82 shows detail of the node view of luxor.itsosj.sanjose.ibm.com

{ Fle Edit View Favorites Tools Help

Ganglia Node View for Wed, 16 Apr 2008 18:53:38 -0700

Host View

souneeforge net

Grid = Data Integration = luxor.itsosj.sanjose.ibm.com

ay
: Address @ hittp://9.43.86. 77 /aanglia/?p=18c=Data%20Integration&h =luxor.itsos]. sarjose.ibm. com . Go

hixor itsosj.sanjose ibm com Info

Physical View | Reload

Gmetad Web Frontend version 3.0.2 Check for Updates.
Gmetad Web Backend (gmefad) version 3.0.2 Check for Updates.
Downloading and parsing ganglia's XML tree took 0.0018s.
Images created with RRDTool.

Figure 2-82 Node view of luxor.itsosj.sanjose.ibm.com
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Figure 2-83 through Figure 2-85 on page 214 show the use of the individual
compute nodes with the Metric (cpu_system) for the Last (hour).

€] Ganglia:: Cluster Report - Microsoft Internet Explorer [._]@
© File Edit View Favorites Tools Help ':'
: Address |@ http://9.43.86.77/ganglia/?m=cpu_system&r =hour &s=descending&c=Data-+Integration&h=8sh=18hc=2 M Go

-~
Ganglia Cluster Report for Wed, 16 Apr 2008 18:37:44 -0700
M Lt [ ] Sorted [Fmmmimg 6] Phyia View

sournecforge. ner

Grid > Data Integration > | ~Choose a Node ]
Overview of Data Integration 3

CPUs Total 30 Data Integration Load Tast hour %
Hosts up: 4 . 30 T T - #
Hosts down: 0 £ 20

_\0\: .....................

o |
Avg Load (15, 5, Im): 7 - e Wl T W

4%, 4%, 4% 12100 1820
Localtime: O 1-min Load [ Hodes [ CPUs M Running Frocesses

2008-04-16 18:37

Data Integration CPU 1ast hour

Fercent

W 43WI130 T40L ¢ Toalosy

o

18100 18120
M user ¢PU O Hice CPU W System CPU O WAIT CPU [ Idle CPU

Data Integration Memory last hour

3067 2

Cluster Load FPercentages ) 20 a %
Oo-25 (100,008 = [ .

5 ey i

18100 18120 M

Figure 2-83 Use of the individual compute nodes, part 1 of 3
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#] Ganglia:: Cluster Report - Microsoft Internet Explorer L:Jw

File Edit View Favorites Tools Help

N
Address @ http://9.43.86.77/ganglia/?m=cpu_system&r =hour &s=descending&c=Data-+Integration&h=8sh=18hc=2 M Go
CIUSLET LOg0 rerCEMMLEEE

Oo-z5 c1o0.00%)

18:00 18120

W Memary Used W Memory Shared O Memory Cached
O Memory Buffered W Memory Swapped [l Total In—Core Memory

EpLes
=
f=] o
5] [+]
HIHILI0 Iag
2]

Data Integration Network last hour

2 1.0M s
& B
N =
£ ocw 5
Haaw J 5
o ‘-

0.0 ok + - =

18100 18120

H i B out

Show Hosts: yes @ no O | Data Integration cpu_system (%) last hour sorted descending | Columns

Tuxor.itsosj.sanjose.ibm.com
o
(=]

orion.itsosj.sanjose.ibm.com
g 2.0

o .
| 1
o

0-00

A3t 1901 ¢ Toleyy

43310 1300 ¢ TaLasy

18:00 1820

W cpu_system last hour Cnow 0,300 W cpu_system last hour Cnow 0,100

18:00 18120

tarus.itsosj.sanjose.ibm.com
1000 m

phoenix.itsosj.sanjose.ibm. co
o
(=]

=}
1
o

[u] a

43910 101 ¢ ey
0 - 0,00
43u1Mo 1300 ¢ To0L03

18100 18120 18:00 1820

W cpu_system last hour Cnow 0,100 W cpu_system last hour Cnow 0, 00)

(Nodes colored by 1-minute load) | Legend

Gmetad Web Frontend versi

Pt AN b Dol o {mmbinde ol

Figure 2-84 Use of the individual compute nodes, part 2 of 3

13.0.2 Check for Updates. v]

ninm A AN Theolfowl ledadon
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: File Edit View Favorites Tools Help "
: Address |@ http://9.43.86.77/ganglia/?m=cpu_user&r =hour & =descending&c=Data+Integration&h=8sh=18&hc=2 [V] -—) Go
0 G 7 LAJ
Cluster Load Percentages 5
m o 206 a
Oo-25 ¢100.008) = 2
& 104 il
18:00 1e:20
W Memary Used W Memory Shared E Memory Cached

O Memory Buffered W Memory Swapped [l Total In—Core Memory

Data Integration Network last hour

To0L044

u
o
<
= 500k =
H =
5 =
£ =
&

0 - -

12100 18120

H i B out

Show Hosts: yes @ no O | Data Integration cpu_user (%) last hour sorted descending | Columns |2 |¥

Tuxor.itsosj.sanjose.ibm.com orion.itsosj.sanjose.ibn.con =

2 T00L04Y

0 - 0,00
]
=]

0 - 0,00

18:00 18120 ' 18:00 18120 E

W cpu_user Tast hour Chow 0,500 B cpu_user Tast hour Chow 0,300

:

phoenix.itsosj.sanjose.ibm. corEE:

tarus.itsosj.sanjose.ibm.com

N SRR

0 - 0,00
o

0 - 0,00
o

4310 13

g, @ [
18:00 18120

W cpu_user Tast hour Chow 0,000

18:00 13120

43910 1301 ¢ T0aLosy

W cpu_user Tast hour Chow 0,100

(Nodes colored by 1-minute load) | Legend

wn - A v

Figure 2-85 Use of the individual compute nodes, part 3 of 3

2.7.5 Cancelling a waiting job from the queue

If a job has been submitted into the LoadLeveler queue and resources are not
available to release the job for execution, it remains in the queue until the
required resources become available because there is no time-out mechanism.
If you want to remove the job from the queue, it must be cancelled as follows:

1. Identify the waiting jobs in the queue using the 1istq command as shown in
Example 2-132 on page 215. The Step ID of the waiting job is orion.85.0.
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Example 2-132 Cancel a waiting job, part 1 of 3
[dsadm@orion ~]$ listq

Step Id Job Name ST PRI Class Running
On

orion.85.0 rowGenSeqFile 28910 I 50 No Class
orion.84.0 rowGenSeq2Files g 27 R 50 No Class tarus

2 job step(s) in queue, 1 waiting, 0 pending, 1 running, 0 held, 0
preempted

2. Issue the canjob orion.85.0 command as shown in Example 2-132 and
respond to the prompt with yes.

Example 2-133 Cancel a waiting job, part 2 of 3

[dsadm@orion grid_jobdir]$ canjob orion.85.0

orion.85.0 rowGenSeqFile_28910

cancel job (orion.85.0)? yes

11cancel: Cancel command has been sent to the central manager.

3. Issue the Tistq command again to verify that the waiting job is no longer in
the queue as shown in Example 2-133.

Example 2-134 Cancel a waiting job, part 3 of 3

[dsadm@orion grid_jobdir]$ Tistq

Step Id Job Name ST PRI Class Running
On
orion.84.0 rowGenSeq2Files_g 27 R 50 No_Class tarus

1 job step(s) in queue, 0 waiting, 0 pending, 1 running, 0 held, 0
preempted

The Director log output relating to the cancelled job orion.85.0
(Example 2-134) shows the Job cancelled message.
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Example 2-135 DataStage Director log relating to the cancelled job orion.85.0

Server:KAZAN.ITSOSJ.SANJOSE.IBM.COM
Project:IS Grid

Job No:7

Job name:rowGenSeqFile

Invocation:

Event Number:148

Event type:Info

User:dsadm

Timestamp:16/04/2008 6:10:54 PM
Message Id:XXA1805

Message:

<Dynamic_grid.sh> Waiting for Release from Queue

Server:KAZAN.ITSOSJ.SANJOSE.IBM.COM
Project:IS Grid

Job No:7

Job name:rowGenSeqFile

Invocation:

Event Number:149

Event type:Info

User:dsadm

Timestamp:16/04/2008 6:12:39 PM
Message Id:XXA1810

Message:

<Dynamic_grid.sh> Waiting for Release from Queue
<Dynamic_grid.sh> Job cancelled.

Server:KAZAN.ITSOSJ.SANJOSE.IBM.COM
Project:IS Grid

Job No:7

Job name:rowGenSeqFile

Invocation:

Event Number:150

Event type:Fatal

User:dsadm

Timestamp:16/04/2008 6:12:39 PM
Message Id:DSTAGE_RUN_E 0372
Message:

Parallel job reports failure (code 1)
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2.7.6 Adding and removing nodes

In this section we describe how nodes can be added and removed and the
impact it has on a job. We review the status of a job prior to nodes being
removed, adding and removing a node, and the status of the same job after this
change. Example 2-136 shows the output of two commands 11status and Tistq
while the job rowGenSeq2Files_g (which was defined to run with two compute
nodes) was running.

» The 11status command output shows a configuration with three nodes: One
front end node (orion) and two compute nodes (phoenix and tarus). It also
shows the two compute nodes running a job.

» The Tistq command output shows the job rowGenSeq2Files_g running in
the No_Class queue.

Example 2-136 Phoenix and Tarus only (lIstatus and listq)

[Toad1@orion ~]$ 11status

Name Schedd 1InQ Act Startd Run LdAvg Idle Arch
OpSys

orion.itsosj.sanjose.ibm. Avail 0 0 None 00.04 119 i386
Linux2

phoenix.itsosj.sanjose.ib Avail 0 0 Busy 1 0.00 6337 1386
Linux2

tarus.itsosj.sanjose.ibm. Avail 0 0 Busy 1 0.05 6738 i386
Linux2

1386/Linux2 3 machines 0 jobs 2 running
Total Machines 3 machines 0 jobs 2 running

The Central Manager is defined on orion.itsosj.sanjose.ibm.com
The BACKFILL scheduler is in use
A11 machines on the machine list are present.

[Toadl@orion ~1$ listq

Step Id Job Name ST PRI Class Running
On
orion.86.0 rowGenSeq2Files_g 74 R 50 No _Class tarus

1 job step(s) in queue, 0 waiting, O pending, 1 running, 0 held, 0
preempted
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Example 2-137 shows the content of the LoadL_admin file on the front end node
before adding another node, the content of the LoadL_admin file on the front end
node after adding removing the phoenix node and adding node luxor, and the
output of the 11status command.

» The LoadL_admin file contents before adding the luxor node included orion
(as the front end node) and the two compute nodes tarus and phoenix.

» The LoadL_admin file contents after adding the luxor node and removing the
phoenix node included orion (as the front end node) and the two compute
nodes luxor and tarus.

Note: For these changes to take effect, you must issue the 11ct1 reconfig
command.

After the changes have taken effect, the 11status command output shows a
configuration with three nodes: One front end node (orion) and two compute
nodes (luxor and tarus). It also shows the two compute nodes being busy running
a job.

Example 2-137 Add Luxor and drop Phoenix

1) LoadlL _admin file BEFORE adding Luxor
###
orion: type = machine
# adapter stanzas = orionpvt.itsosj.sanjose.ibm.com
# alias = luxor
central _manager = true
schedd host = true
tarus: type = machine
# adapter stanzas = taruspvt.itsosj.sanjose.ibm.com
# alias = tarus
central_manager = false
schedd host = false
phoenix: type = machine
# adapter_stanzas = phoenixpvt.itsosj.sanjose.ibm.com
# alias = phoenix
central_manager = false
schedd host = false

2) LoadL_admin file AFTER removing Phoenix and adding Luxor
###

orion: type = machine
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# adapter_stanzas = orionpvt.itsosj.sanjose.ibm.com
# alias = Tuxor
central_manager = true
schedd_host = true
tarus: type = machine
# adapter_stanzas = taruspvt.itsosj.sanjose.ibm.com
# alias = tarus
central_manager = false
schedd_host = false
machine
# adapter_stanzas = Tuxorpvt.itsosj.sanjose.ibm.com
# alias = tarus
central_manager = false
schedd_host = false

lTuxor: type

3) tell Loadleveler that the Load_admin file has been changed:

[Toadl@orion ~]§ 11ctl reconfig
11ctl: Sent reconfig command to host orion.itsosj.sanjose.ibm.com

4) View LoadLeveler status

[Toadl@orion ~]$ 11status

Name Schedd 1InQ Act Startd Run LdAvg Idle Arch
OpSys

Tuxor.itsosj.sanjose.ibm. Avail 0 0 Idle 01.00 5 1386
Linux2

orion.itsosj.sanjose.ibm. Avail 0 0 None 0 0.00 0 1386
Linux2

tarus.itsosj.sanjose.ibm. Avail 0 0 Idle 0 0.00 7099 i386
Linux2

1386/Linux2 3 machines 0 Jjobs 0 running
Total Machines 3 machines 0 Jjobs 0 running

The Central Manager is defined on orion.itsosj.sanjose.ibm.com
The BACKFILL scheduler is in use

A11 machines on the machine_list are present.

After the compute node changes, Example 2-138 on page 220 shows the output
of two commands 11status and 1istq while the job rowGenSeqg2Files_g (which
was defined to run with two compute nodes) was running.
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The 11status command output shows a configuration with three nodes: One
front end node (orion) and two compute nodes (luxor and tarus). It also shows
the two compute nodes being busy running a job.

The 1istq command output shows the job rowGenSeqg2Files_g running in the
No_Class queue.

Attention: This scenario highlights the dynamic aspect of the grid
environment where the addition or removal of compute nodes is handled
without having to modify the configuration files used by the jobs.

Example 2-138 Tarus and Luxor only (llstatus and listq)

[Toadl@orion ~]1$ 11status

Name Schedd 1InQ Act Startd Run LdAvg Idle Arch
OpSys

lTuxor.itsosj.sanjose.ibm. Avail 0 0 Busy 1 0.00 6932 386
Linux2

orion.itsosj.sanjose.ibm. Avail 0 0 None 0 0.00 83 1386
Linux2

tarus.itsosj.sanjose.ibm. Avail 0 0 Busy 1 0.00 7333 i386
Linux2

1386/Linux2 3 machines 0 Jjobs 2 running
Total Machines 3 machines 0 Jjobs 2 running

The Central Manager is defined on orion.itsosj.sanjose.ibm.com
The BACKFILL scheduler is in use
A11 machines on the machine_list are present.

[Toad1@orion ~]$ listq

Step Id Job Name ST PRI Class Running
On
orion.88.0 rowGenSeq2Files_g 88 R 50 No_Class  tarus

1 job step(s) in queue, 0 waiting, O pending, 1 running, 0 held, 0
preempted
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2.8 Step 4: Failing over to the standby node NILE

As part of our HA solution, we have a dedicated standby node
(nile.itsosj.sanjose.ibm.com). When the front end (orion.itsosj.sanjose.ibm.com)
fails, a takeover procedure must transfer the front-end role from orion to nile
which was configured to adopt this role in 2.5.7, “Step 1g: Configuring the
standby node” on page 143.

At takeover, the standby node must have access to all the components of the
primary front end node including IBM Information Server, Workload Scheduler
LoadLeveler, Ganglia, NFS, NIS, and the virtual IP address and corresponding
domain name.

Note: Many of the following steps are required because our HA solution
involved a manual takeover. In an automated HA solution, steps such as
determining whether the services must be moved from the primary front end
node to the standby node, and that remounts of shared devices on a SAN are
not required.

The takeover procedure includes the following steps:

1. Ensure that the primary front end node (orion) is down. Specifically the virtual
IPs. You can do this by pinging the virtual IP address
(kazan.itsosj.sanjose.ibm.com) as shown in Example 2-139.

Example 2-139 ping kazan.itsosj.sanjose.ibm.com

[root@nile ~]# ping -c 1 kazan

PING kazan.itsosj.sanjose.ibm.com (9.43.86.77) 56(84) bytes of data.
From nile.itsosj.sanjose.ibm.com (9.43.86.76) icmp_seq=0 Destination
Host Unreachable

--- kazan.itsosj.sanjose.ibm.com ping statistics ---

1 packets transmitted, 0 received, +1 errors, 100% packet loss, time
Oms

, pipe 2

Note: If the primary front end node is still up with its virtual IP address,
there will be a TCP/IP address conflict when the virtual IP is brought up on
the standby node (nile). Therefore, ensure that the IP addresses are not
available by using the ping command.
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After the failure of the front end node (orion), a df command issued from one
of the compute nodes (tarus) hangs as shown in Example 2-140.

Example 2-140 df command output on one of the compute nodes after front end node
failure (hangs)

[root@tarus ~]# df
Filesystem 1K-bTocks Used Available Use% Mounted on
/dev/mapper/Vo1Group00-LogVo100

574536368 2742948 542608604 1% /

/dev/sdal 101086 13643 82224 15% /boot
none 4154816 0 4154816 0% /dev/shm

2. Activate the virtual IP addresses by issuing the ifup command on the eth0:1
and eth1:1 interfaces.

After the activation, a df command issued from one of the compute nodes
(tarus) shows the command output on the tarus compute nodes
(Example 2-141).

Example 2-141 df command output on one of the compute nodes (tarus)

[root@tarus ~]# df
Filesystem 1K-blocks Used Available Use% Mounted on
/dev/mapper/VolGroup00-LogVo100

574536368 2742948 542608604 1% /

/dev/sdal 101086 13643 82224 15% /boot
none 4154816 0 4154816 0% /dev/shm
192.168.1.77:/home - - - - /home

192.168.1.77:/ds_overview

- - - - /ds_overview
192.168.1.77:/opt/IBM

- - - - /opt/IBM

3. Mount the following file systems:

/opt/IBM
/home
/ds_overview
/opt/mgm

Note: You must ensure that the device names are identical on the frontend
and the standby node, as this affects the mount command. If the device
names are different (as in our case), because of differences in the disk
configuration, you cannot use the same mount command on the standby
node for the file systems that was used on the front end node.
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The device names and mounted file systems can be determined by issuing
the fdisk -1 and df commands on the frontend and standby node as shown
in Example 2-142 and Example 2-143 respectively.

The fdisk -1 command output on the standby node is shown in
Example 2-144 on page 224.

The device names corresponding to the shared SAN volume is sdf[n] on the
front end node (orion) and sdd[n] on the standby node (nile).

Example 2-142 fdisk - command on the front end node (orion)

[root@orion ~]# fdisk -1

Disk /dev/sda: 300.0 GB, 300000000000 bytes
255 heads, 63 sectors/track, 36472 cylinders
Units = cylinders of 16065 * 512 = 8225280 bytes

------

------

Device Boot Start End Blocks Id System

Disk /dev/sdf: 598.9 GB, 598925639680 bytes
255 heads, 63 sectors/track, 72815 cylinders
Units = cylinders of 16065 * 512 = 8225280 bytes

Device Boot Start End Blocks Id System
/dev/sdfl 1 24900 200009218+ 83 Linux
/dev/sdf2 24901 37350 100004625 83 Linux
/dev/sdf3 37351 49800 100004625 83 Linux
/dev/sdf4 49801 72815 184867987+ 5 Extended
/dev/sdf5 49801 58800 72292468+ 83 Linux

Example 2-143 df command on the front end node (orion)

[root@orion ~]# df
Filesystem 1K-blocks Used Available Use% Mounted on
/dev/mapper/VolGroup00-LogVo100

574536368 49687220 495664332 10% /

/dev/sdal 101086 15340 80527 17% /boot

none 4154816 0 4154816 0% /dev/shm
/dev/sdf1 196870980 32482408 154388112 18% /home
/dev/sdf?2 98435476 13792436 79642812 15% /opt/IBM
/dev/sdf3 98435476 95844 93339404 1% /ds_overview
/dev/sdf5 71157244 554568 66988056 1% /opt/mgm
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Example 2-144 fdisk -l command on the standby node (nile)

[root@nile ~]# fdisk -1

Disk /dev/sda: 300.0 GB, 300000000000 bytes
255 heads, 63 sectors/track, 36472 cylinders
Units = cylinders of 16065 * 512 = 8225280 bytes
Disk /dev/sdd: 598.9 GB, 598925639680 bytes
255 heads, 63 sectors/track, 72815 cylinders
Units = cylinders of 16065 * 512 = 8225280 bytes

Device Boot Start End Blocks Id System
/dev/sdd1 1 24900 200009218+ 83 Linux
/dev/sdd2 24901 37350 100004625 83 Linux
/dev/sdd3 37351 49800 100004625 83 Linux
/dev/sdd4 49801 72815 184867987+ 5 Extended
/dev/sdd5 49801 58800 72292468+ 83 Linux

4. Change the physical host name of the front end node of the LoadL_admin
configuration file from ORION to NILE.

Note: Once the standby node takes over the front-end role, the LoadL
service must be reloaded by issuing the 11ct1 reconfig command on the
front end node running as the loadl user.

You do not need to change the LoadL_config.local file because it must be an
exact copy of the one that is running on the front end node. Because this is a
shared file, it requires no change.

. Start NFS services.
. Start Ganglia services gmond, gmetad, and httpd.

5
6
7. Start IBM Information Server.
8. Start LoadLeveler.

9

. Remount the file systems on the compute nodes.
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Note: A number of scripts are provided with the installation of IBM Information
Server. They can be found in the /etc/rc3.d or /etc/init.d directories. They can
be used without modification.

The full set of scripts include: ganglia (gmond gmetad), LoadLeveler (LoadL),
ISFAgents, ISFServer, and ds.rc (search for full name in /etc/init.d and
/etc/rc3.d).

These scripts must be moved to a location outside of the normal startup
directory (rc?.d or init.d). After you move these scripts to a common directory
that is shared between both head nodes, you must develop a script to start or
stop each service in the correct order. The start order is listed above, while the
stop order is the reverse of it.

Note: DB2 does not have a start/stop script, but must be removed from the
/etc/inittab file (last line in the file) to prevent auto startup when the system
boots. You can start db2 with the following command:

su —lc “db2start” db2instl

You can stop db2 with the following command:
su —1c “db2stop” db2instl

This command must be the first script started and the last script stopped.

In our case, we developed the following scripts to simplify the takeover process
from the front end node orion to the standby node nile:

» The failover_Nile.sh script (shown in Example B-23 on page 289) executes on
the standby node (nile) and performs the following tasks identified earlier:

a. Ensures that the primary front end node (orion) is down

b. Activates the virtual IP addresses

c. Mounts the file systems /opt/IBM, /home, /ds_overview and /opt/mgm
d

. Changes the physical host name of the front end node of the
LoadL_admin configuration file from ORION to NILE

Starts NFS services

®

f. Starts Ganglia services gmond, gmetad, and httpd.

g. Starts IBM Information Server.

h. Starts LoadLeveler.

Example 2-145 on page 226 shows the output of the execution of this script.
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Example 2-145 failover_Nile.sh script output

[root@nile ~]# ./failover Nile.sh

Checking if virtual IP addresses are still up...(this takes

approximately 3

seconds.)

Setting current host as primary headnode...

Upping Virtual IP Addresses

eth0:1 Link encap:Ethernet HWaddr 00:02:55:AC:86:A4
inet addr:9.43.86.77 Bcast:9.43.87.255 Mask:255.255.252.0
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

ethl:1 Link encap:Ethernet HWaddr 00:02:55:E4:5B:17
inet addr:192.168.1.77 Bcast:192.168.3.255 Mask:255.255.252.0
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

Mounting SAN filesystems
Filesystem 1K-blocks Used Available Use% Mounted on
/dev/mapper/VolGroup00-LogVo100

574278336 97647112 447459512 18% /

/dev/sdal 101086 15028 80839 16% /boot

none 3628496 0 3628496 0% /dev/shm
/dev/sddl 196870980 32220088 154650432 18% /home
/dev/sdd2 98435476 13108476 80326772 15% /opt/IBM
/dev/sdd3 98435476 95748 93339500 1% /ds_overview
/dev/sdd5 71157244 554568 66988056 1% /opt/mqm

Setting LoadlL _admin configuration file central manager to nile
Restarting NFS server
Shutting down NFS mountd:

[FAILED]
Shutting down NFS daemon:

[FAILED]
Shutting down NFS quotas:

[FAILED]
Shutting down NFS services: [ 0K ]
Starting NFS services: [ 0K ]
Starting NFS quotas: [ 0K ]

» The remount_Nile.sh script (shown in Example B-25 on page 293) executes
on the standby node (nile) and mounts the file systems on the compute
nodes.

The nodes.cfg file contains a list of all the compute nodes as shown in
Example 2-146 on page 227. This file is referenced in the script to determine
all the compute nodes which require file systems mounted.
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Example 2-146 nodes.cfq file contents

tarus
phoenix
Tuxor

Example 2-147 shows the output of the execution of this script.

Note: We found that some remnant processes can prevent the mounting of
file systems on the compute nodes. Therefore, we first had to kill such
processes before performing the mount of the file systems.

Example 2-147 remount_Nile.sh script output

[root@nile ~]# ./remount Nile.sh

tarus

phoenix

Tuxor

ki1l resource tracker on the above compute nodes

<node name="tarus" command="kill -9 $(1sof 2> /dev/null | grep
'/opt/IBM' | grep 'resour' | awk '{print $2}' | sort | uniq) ">
</node>

<node name="phoenix" command="kill -9 $(1sof 2> /dev/null | grep
'/opt/IBM' | grep 'resour' | awk '{print $2}' | sort | uniq) ">
</node>

<node name="Tuxor" command="kill -9 $(1sof 2> /dev/null | grep
'/opt/IBM' | grep 'resour' | awk '{print $2}' | sort | uniq) ">
</node>

run umount -a

<node name="tarus" command="umount -a ">

umount: /var/lib/nfs/rpc_pipefs: device is busy

umount: /: device is busy

</node>

<node name="phoenix" command="umount -a ">

umount: /var/lib/nfs/rpc_pipefs: device is busy

umount: /: device is busy

</node>

<node name="luxor" command="umount -a ">

umount: /var/lib/nfs/rpc_pipefs: device is busy

umount: /: device is busy

</node>

Chapter 2. Migration scenario 227



228

<node name="tarus" command="df ">

Filesystem 1K-blocks Used Available Use% Mounted on

/dev/mapper/VolGroup00-LogVo100
574536368 2743556 542607996

</node>
<node name="phoenix" command="df ">
Filesystem 1K-blocks Used Available

/dev/mapper/VolGroup00-LogVo100
574536368 2732364 542619188

</node>
<node name="Tuxor" command="df ">
Filesystem 1K-blocks Used Available

/dev/mapper/VolGroup00-LogVo100
138851328 80517340 51280676
</node>

run mount -a

<node name="tarus" command="mount -a ">
</node>

<node name="phoenix" command="mount -a ">
</node>

<node name="Tuxor" command="mount -a ">
</node>

run df
<node name="tarus" command="df ">
Filesystem 1K-blocks Used Available

/dev/mapper/VolGroup00-LogVo100

574536368 2743564 542607988
/dev/sdal 101086 13643 82224
none 4154816 0 4154816
192.168.1.77:/home 196871008 32220768 154649792
192.168.1.77:/ds_overview

98435488 95744 93339520
192.168.1.77:/opt/IBM

98435488 13108640 80326592
</node>
<node name="phoenix" command="df ">
Filesystem 1K-blocks Used Available

/dev/mapper/VolGroup00-LogVo100

574536368 2732368 542619184
/dev/sdal 101086 13644 82223
none 4154816 0 4154816
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192.168.1.77:/home 196871008 32220768 154649792 18% /home
192.168.1.77:/ds_overview

98435488 95744 93339520 1% /ds_overview
192.168.1.77:/opt/IBM

98435488 13108640 80326592 15% /opt/IBM

</node>
<node name="luxor" command="df ">
Filesystem 1K-blocks Used Available Use% Mounted on

/dev/mapper/VolGroup00-LogVo100
138851328 80517340 51280676 62% /

/dev/sdal 101086 12393 83474 13% /boot
none 3628544 0 3628544 0% /dev/shm

192.168.1.77:/home 196871008 32220768 154649792 18% /home
192.168.1.77:/ds_overview

98435488 95744 93339520 1% /ds_overview
192.168.1.77:/opt/IBM

98435488 13108640 80326592 15% /opt/IBM
</node>

We ran the rowGenSleeper_g job described in “Single jobs” on page 148 (with
three compute nodes instead of two, and two partitions instead of 1) to show that
the standby node (nile) was performing the front end node role successfully as
follows:

1. Click the icon to run the job in Figure 2-86 on page 230 which brings up the
Job Run Options window.

2. Modify the following parameter values in the Job Run Options window as
shown in Figure 2-87 on page 231:

— ENABLE - Use DYNAMIC_CONFIG_SCRIPT (NO/YES/OLD) value to
YES

— COMPUTENODES - Number of Compute Nodes value to 3
— PARTITIONS - Number of partitions per Node (compute) value to two

Figure 2-88 on page 231 shows the successful execution of the job where 10
rows are generated and the same number are written to the Peek stage.

The output of the DataStage and QualityStage Director log (Figure 2-89 on
page 232) shows the servers luxorpvt.itsosj.sanjose.ibm.com,
phoenixpvt.itsosj.sanjose.ibm.com and taruspvt.itsosj.sanjose.ibm.com as
the compute nodes, and the configuration file used as being
rowGenSleeper_g_31581.config.apt.

The Event Detail log (Figure 2-90 on page 232) indicates the parameter
values used in the execution of this job.
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The Event Detail log (Figure 2-91 on page 233) indicates the submission of
the job to the front end node nile.itsosj.sanjose.ibm.com.

The contents of the generated rowGenSleeper_g_31581.config.apt file
(Figure 2-92 on page 233 and Figure 2-93 on page 234) has six nodes in all:

— Two (Compute1 and Compute2) corresponding to the
luxorpvt.itsosj.sanjose.ibm.com machine.

— Two (Compute3 and Compute4) corresponding to the
phoenixpvt.itsosj.sanjose.ibm.com machine.

— Two (Compute5 and Compute6) corresponding to the
taruspvt.itsosj.sanjose.ibm.com machine.

— The Conductor node is the kazanpvt.itsosj.sanjose.ibm.com machine.

Example 2-148 on page 235 shows the output of the 1Tmoniter command
while this job is running. It shows one job running on three nodes (Startd
column shows Busy), and the Central Manager being defined on
nile.itsosj.sanjose.ibm.com.

7% WebSphere DataStage Designer - KAZAN.ITSOSJ.SANJOSE.IBM.COM\IS_Grid - [Parallel - rowGenSleeper_g] E]@
DataStage and QualityStage  Designer o
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Figure 2-86 rowGenSleeper_g after failover, part 1 of 8
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Parameters | Limis | General |

Number of Rows to Generate 10
Mumber of microseconds to sleep 1000000
COMPUTENODES - Number of Compute Nodes 3 Set to Default |
PARTITIONS - Number of partitions per Node {compute) 2
Configuration file /opt/IBM/Information Server/ Server/Configurations/defautt apt Allto Default |

- Froperty Help |

N Rn | Valdae Cancel Hep |
Al

Figure 2-87 rowGenSleeper_g after failover, part 2 of 8
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[ WebSphere DataStage Director - KAZAN.ITSOSJ.SANJOSE.IBM.COM\IS_Grid

L CLETEIEE DataStage and QualityStage  Director

Project Miew Search Job Tools

Help

AN FE N A A A=)

=Occumed | =(0n date | Type | Event

124457 PM  4/24/2008 Control Starting Job rowGenSleeper_g. (...}

124457 PN 4/24/2008 Info Enwvironmenit varable settings: (...}

124458 PM 4/24/2008 Infa Parallel job initiated

124458 PM 4/24/2008 Infa OS5H seript {..)

124458 PN 4/24/2008 Info <osh_conductor: Checking Authorization. ..

124458 PN 4/24/2008 Info <osh condudor, Using dynamic c:onflgulatlon script: ,-"opt,-"lBM,-"InforrnatlonServer,-"ServerfPXEnglne,-"gnd enabled.4.0.1/Dynam

124455 PM  4/24/2008 Info < i ted i

124458 PN 4/24/2008 Info ~Dynam|c:jnd sh Wartlng for Release from Queue, Jobname: rowGenSleeper_g_31581

124502 PN 4/24/2008 Info ~Dynam|c:jnd sh> Dynamic Configuration Release 4.0.7 March 19, 2008 (...}

124502 PN 4/24/2008 Infa nd sh Released from LoadLeveIer Oueue No Class

124502 PN 4/24/2008 Info

124502 PN 4/24/2008 Info

124502 PN 4/24/2008 Infa AT pToCEsd.

124502 PN 4/24/2008 Info malnjreglam IBM WebSphere DataStage Enterprise Edition 8.0.1.4668

124502 PN 4/24/2008 Infa main_program: orchgeneral: loaded {...}

124511 PN 4/24/2008 Info main_program: APT configuration file: /home./dsadm./grid_jobdir/rowGenSleeper_g_31581.config.apt (..} I

124511 PM  4/24/2008 Infa OWs.Z. G2 TUJUUUZ G [ \CCCCCCECEE CI.C

124511 PM  4/24/2008 Infa PeekRows,3: c2:1000003 c1:dddddddddd c}'dddddddddddddd

124511 PM  4/24/2008 Infa PeekRows,0: c2:1000000 c1

124511 PM  4/24/2008 Infa PeekRows,1: c2:1000001 c1:bbbbbbbbbb 03 bbbbb

124511 PM  4/24/2008 Infa PeekRows.4: c2:1000004 cl:eecececeee clececeee

124512 PN 4/24/2008 Infa PeekRows,5: c2: 1000005 o1 o3

124512 PN 4/24/2008 Info PeekRows,0: c2:1000006 c1: c3:gggggg

124512 PN 4/24/2008 Infa PeekRows,2: c2:1000008 c 1

124512 PN 4/24/2008 Infa PeekRows,3: c2: 1000009 c 1 jijijii ¢ 31

M124513PM  4/24/2008 Infa PeekRows,1: c2:1000007 c1 ‘RhhhRRhhRh €3hhikhhRh

124513PM  4/24/2008 Info main_program: Step execution finished with status = OK.

124513PM  4/24/2008 Info main_program: Startup time, 0:08; production run time, 0:02. =
3 4/24/2008 Infa Parallel job reports successful completion

[%5112:45:13 PM: 47242008 Control Finished Job rowGenSleeper a. [_]

< 1l >

Log for job: |rowGenSlesper_g

- [ 480 entries

Figure 2-89 rowGenSleeper_g after failover, part 4 of 8

B Event Detail
Server: Project: Usger:
|KAZAN.ITS05J.5AND IS _Grid |dsadm
Job No: Job name: Invocation:
|5 JrowGenSlesper_g | Ll
Event Number: Event type: Timestamp: Previous |
|1639 |Cortrol |4/24/2008 12:44:57 PM
Copy |

Message Id:

]DST AGE_RUN_|_0070 Help
Message:

Starting Job rowGenSleeper_g.
rows =10

useconds = 1000000
SAPT_GRID_ENABLE = YES

SAPT_GRID_PARTITIONS =2

SAPT_GRID_COMPUTENODES = 3

SAPT CONFIG FILE = fopt/IBM/Information Server/Server/Corfigurations /default.apt

Figure 2-90 rowGenSleeper_g after failover, part 5 of 8

232

Deploying a Grid Solution with the IBM InfoSphere Information Server



fii Event Detail

- [oled
Server: Project: User:
|KAZAN ITS05J.5AND IS _Grid |dsadm Close |
Job No: Job name: Invocation:
|5 |erGenSIeeperj |
Event Number: Event type: Timestamp: Previous |
1707 Jinfo |4/24/2008 12:45:02 PM

Copy |
Message Id:

jreocer Help |

Message:

llsubmit: The job "nile itsosj sanjose.ibm.com.105" has been submitted.

I

Figure 2-91 rowGenSleeper_g after failover, part 6 of 8

fii Event Detail

Server: Project: User:

8=}
|KAZAN ITSO5J.5AND IS _Grid |dsadm |

Close

Job No: Job name: Invocation:

|5 |erGenSIeeperj |

Event Number: Event type: Timestamp: Previous |
1710 Jinfo |4/24/2008 12:45:02 PM

Copy |
Message Id:

jisens e |

Message:

<[ynamic_gird sh> SEQFILE Host(s): locorpvt itsosj sanjose ibm.com: phoenipvt itsos] sanjose ibm.com:
I

B

1
node "Conductor”
I

1

fastname "kazanpvt itsosj sanjose ibm.com”

pools "conductor”

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/Amp" {pools "'}

node "Compute1"
I

1

fastname "lorpvt itsosj sanjose ibm.com”

pools "

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/Amp" {pools "}

node "Compute2”
I

1

fastname "“lcompvt itsosj sanjose ibm.com”

pools ™"

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
resource scratchdisk "/Amp” {pocls "}

node "Compute3"”
I

1

fastname "phoenixpvt itsosj sanjose ibm.com”

pools "™

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
o

racmiirma srrstehdicl " Arn " fnnsls

Figure 2-92 rowGenSleeper_g after failover, part 7 of 8
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B Event Detail =] |
Server: Project: User:
|KAZAN ITSO5J.5AND IS _Grid |dsadm

Job No: Job name: Invocation:
|5 |erGenSIeeperj |

Event Number: Event type: Timestamp: Previous |
1710 Jinfo |4/24/2008 12:45:02 PM
Copy |
Message Id:
jpoocexs Help |
Message:

noge Lompues [A_]
I

1

fastname "phoenixpvt itsosj sanjose ibm.com"

pools "™

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
t

resource scratchdisk "/Amp” {pools ™"

node "Computed”

I

1

fastname "phoenixpvt itsosj sanjose ibm.com"

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
"y oy

resource scratchdisk "/Amp" {pools

node "Compute5"
I

1

fastname "taruspvt itsosj sanjose ibm.com”

pools "™

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
" wy

resource scratchdisk "/Amp" {pools

node "Computef”
I

1

fastname "taruspvt itsosj sanjose ibm.com”

pools "™

resource disk "/opt/IBM/Information Server/Server/Datasets” {pools "}
t

resource scratchdisk "/Amp” {pools ™"

) &

Figure 2-93 rowGenSleeper_g after failover, part 8 of 8
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Example 2-148 Workload Scheduler LoadLeveler status output while the job was running

on standby node nile after failure

Name Schedd 1InQ Act Startd Run LdAvg Idle Arch
OpSys

Tuxor.itsosj.sanjose.ibm. Avail 0 0 Busy 11.00 195 1386
Linux2

nile.itsosj.sanjose.ibm.c Avail 1 0 None 0 1.00 0 1386
Linux2

phoenix.itsosj.sanjose.ib Avail 0 O Busy 1 0.00 9999 1386
Linux2

tarus.itsosj.sanjose.ibm. Avail 0 0 Busy 1 0.00 9999 386
Linux2

1386/Linux2 4 machines 1 jobs 3 running
Total Machines 4 machines 1 jobs 3 running

The Central Manager is defined on nile.itsosj.sanjose.ibm.com
The BACKFILL scheduler is in use

A11 machines on the machine list are present.

Id Owner Submitted ST PRI Class
Running On

nile.109.0 dsadm 4/24 12:44 R 50 No_Class
phoenix

1 job step(s) in queue, 0 waiting, 0 pending, 1 running, 0 held, 0

preempted
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2.9 Step 5: Failing back to the original front end node

ORION

236

Failback is the process of transferring the front end node role from the standby
node to the original front end node orion.

The procedure is almost identical to the failover to the standby node procedure
described in Section 2.8, “Step 4: Failing over to the standby node NILE” on
page 221, except that the standby node (nile) is reverted back to a standby node
role in controlled fashion.

Note: As mentioned earlier in 2.8, “Step 4: Failing over to the standby node
NILE” on page 221, a number of scripts are provided with the installation of
IBM Information Server which can be found in the /etc/rc3.d or /etc/init.d
directories. They can be used without modification.

We developed the following scripts to simplify the takeover process from the front
end node orion to the standby node nile:

1. The failback_Nile.sh script (shown in Example B-26 on page 294) performs
an orderly shutdown of the standby node (nile) as follows:

. Shuts down ganglia services
. Shuts down LoadLeveler

. Shuts down NFS services

a
b
c. Shuts down IBM Information Server
d
e. Unmounts the file systems

f.

Shuts down the virtual IP addresses
Example 2-149 shows the output of the execution of this script.

Example 2-149 failback_Nile.sh script

[root@nile ~]# ./failback Nile.sh
Checking if virtual IP addresses are still up...(this takes
approximately 3 seconds.)

inet addr:9.43.86.77 Bcast:9.43.87.255 Mask:255.255.252.0
Setting current host as standby headnode...

Shutting down GANGLIA gmond: [ 0K 1]
Stopping IBM LoadLeveler: [ 0K ]
Stopping dstage services: [ 0K ]
Stopping ISFserver services: [ 0K ]
Stopping ISFagents services: [ 0K ]
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Stopping xmeta services: [ 0K ]
gmetad (pid 29532) is running...
Stopping Ganglia gmetad, gmond, and httpd services...
Shutting down GANGLIA gmetad: [ 0K 1]
Stopping httpd: [ 0K ]
Stopping NFS server
Shutting down NFS mountd: [ 0K ]
Shutting down NFS daemon: [ 0K ]
Shutting down NFS quotas: [ 0K ]
Shutting down NFS services: [ 0K ]
Unmounting SAN filesystems
Filesystem 1K-blocks Used Available Use% Mounted on
/dev/mapper/VolGroup00-LogVo100

574278336 97650712 447455912 18% /
/dev/sdal 101086 15028 80839 16% /boot
none 3628496 0 3628496 0% /dev/shm

Downing Virtual IP Addresses

eth0:1 Link encap:Ethernet HWaddr 00:02:55:AC:86:A4
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
ethl:1 Link encap:Ethernet HWaddr 00:02:55:E4:5B:17
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
2. The failback_Orion.sh script (shown in Example B-28 on page 297) executes

on the original front end node (orion) and performs tasks similar to that of the

failover_Nile.sh script.

Example 2-150 shows the output of the execution of this script.

Example 2-150 failback_Qrion.sh script output

[root@orion ~]# ./failback Orion.sh

Checking if virtual IP addresses are still up...(this takes

approximately 3 seconds.)
Setting current host as primary headnode
Upping Virtual IP Addresses

eth0:1 Link encap:Ethernet HWaddr 00:14:5E:B4:16:3A
inet addr:9.43.86.77 Bcast:9.43.87.255 Mask:255.255.252.0
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
Interrupt:169

ethl:1 Link encap:Ethernet HWaddr 00:14:5E:B4:16:3B

inet addr:192.168.1.77 Bcast:192.168.3.255 Mask:255.255.252.0

UP BROADCAST RUNNING MULTICAST
Interrupt:169

MTU:1500 Metric:1
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Mounting SAN filesystems
Filesystem 1K-blocks Used Available Use% Mounted on
/dev/mapper/VolGroup00-LogVo100

574536368 49624544 495727008 10% /

/dev/sdal 101086 15340 80527 17% /boot

none 4154816 0 4154816 0% /dev/shm
/dev/sdfl 196870980 32223380 154647140 18% /home
/dev/sdf?2 98435476 13108964 80326284 15% /opt/IBM
/dev/sdf3 98435476 95748 93339500 1% /ds_overview
/dev/sdf5 71157244 554568 66988056 1% /opt/mgm

Setting LoadlL_admin configuration file central_manager to orion
Restarting NFS server

Shutting down NFS mountd: [FAILED]
Shutting down NFS daemon: [FAILED]
Shutting down NFS quotas: [FAILED]
Shutting down NFS services: [ ok ]
Starting NFS services: [ oK ]
Starting NFS quotas: [ oK ]

3. The remount_Orion.sh script (shown in Example B-30 on page 301) also
executes on the original front end node (orion) and performs the task of
mounting the file systems on the compute nodes. This script is almost
identical to the remount _Nile.sh script described earlier.

Example 2-147 on page 227 shows the output of the execution of this script.

Example 2-151 remount_Orion.sh script output

[root@orion ~]# ./remount Orion.sh

phoenix

tarus

Tuxor

ki1l resource tracker on the above compute nodes

<node name="phoenix" command="kill -9 $(1sof 2> /dev/null | grep
'/opt/IBM' | grep 'resour' | awk '{print $2}' | sort | uniq) ">
</node>

<node name="tarus" command="ki1l -9 $(1sof 2> /dev/null | grep
'/opt/IBM' | grep 'resour' | awk '{print $2}' | sort | uniq) ">
</node>

<node name="Tuxor" command="ki1l -9 $(1sof 2> /dev/null | grep
'/opt/IBM' | grep 'resour' | awk '{print $2}' | sort | uniq) ">
</node>

run umount -a
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<node name="phoenix" command="umount -a ">
umount: /var/lib/nfs/rpc_pipefs: device is busy
umount: /: device is busy

</node>

<node name="tarus" command="umount -a ">
umount: /var/lib/nfs/rpc_pipefs: device is busy
umount: /: device is busy

</node>

<node name="luxor" command="umount -a ">
umount: /var/lib/nfs/rpc_pipefs: device is busy
umount: /: device is busy

</node>

run df

<node name="phoenix" command="df ">

Filesystem 1K-blocks Used Available Use% Mounted on

/dev/mapper/VolGroup00-LogVo100

574536368 2734972 542616580 1% /
</node>
<node name="tarus" command="df ">
Filesystem 1K-bTlocks Used Available Use% Mounted on
/dev/mapper/VolGroup00-LogVo100
574536368 2746056 542605496 1% /
</node>
<node name="luxor" command="df ">
Filesystem 1K-blocks Used Available Use% Mounted on

/dev/mapper/VolGroup00-LogVo100

138851328 80519320 51278696 62% /

run mount -a

<node name="phoenix" command="mount -a ">
</node>

<node name="tarus" command="mount -a ">
</node>

<node name="Tuxor" command="mount -a ">
</node>

run df

<node name="phoenix" command="df ">

Filesystem 1K-blocks Used Available Use% Mounted on

/dev/mapper/VolGroup00-LogVo100

574536368 2734976 542616576
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/dev/sdal 101086 13644 82223 15% /boot
none 4154816 0 4154816 0% /dev/shm
192.168.1.77:/home 196871008 32223840 154646688 18% /home
192.168.1.77:/ds_overview

98435488 95744 93339520 1% /ds_overview
192.168.1.77:/opt/IBM

98435488 13109120 80326144 15% /opt/IBM

</node>
<node name="tarus" command="df ">
Filesystem 1K-blocks Used Available Use% Mounted on

/dev/mapper/VolGroup00-LogVo100
574536368 2746064 542605488 1% /

/dev/sdal 101086 13643 82224 15% /boot
none 4154816 0 4154816 0% /dev/shm

192.168.1.77:/home 196871008 32223840 154646688 18% /home
192.168.1.77:/ds_overview

98435488 95744 93339520 1% /ds_overview
192.168.1.77:/opt/IBM

98435488 13109120 80326144 15% /opt/IBM

</node>
<node name="luxor" command="df ">
Filesystem 1K-blocks Used Available Use% Mounted on

/dev/mapper/VolGroup00-LogVo100
138851328 80519324 51278692 62% /

/dev/sdal 101086 12393 83474 13% /boot
none 3628544 0 3628544 0% /dev/shm

192.168.1.77:/home 196871008 32223840 154646688 18% /home
192.168.1.77:/ds_overview

98435488 95744 93339520 1% /ds_overview
192.168.1.77:/opt/IBM

98435488 13109120 80326144 15% /opt/IBM
</node>

We reran the rowGenSleeper_g job that we ran after failover (Figure 2-86 on
page 230) to show that the original front end node (orion) had successfully taken
over the front-end role again.

Example 2-152 on page 241 shows the output of the 11monitor command while
this job is running. It shows one job running on three nodes (Startd column
shows Busy), and the Central Manager being defined on
orion.itsosj.sanjose.ibm.com.
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Example 2-152 limonitor command output on ORION after failback

Name Schedd 1InQ Act Startd Run LdAvg Idle Arch
OpSys

Tuxor.itsosj.sanjose.ibm. Avail 0 0 Busy 11.02 9999 {386
Linux2

orion.itsosj.sanjose.ibm. Avail 0 0 None 00.15 142 i386
Linux2

phoenix.itsosj.sanjose.ib Avail 0 0 Busy 1 0.00 9999 1386
Linux2

tarus.itsosj.sanjose.ibm. Avail 0 0 Busy 1 0.02 9999 {386
Linux2

1386/Linux2 4 machines 0 jobs 3 running
Total Machines 4 machines 0 jobs 3 running

The Central Manager is defined on orion.itsosj.sanjose.ibm.com
The BACKFILL scheduler is in use

A11 machines on the machine Tist are present.

Id Owner Submitted ST PRI Class
Running On

orion.110.0 dsadm 4/24 16:47 R 50 No_Class
phoenix

1 job step(s) in queue, 0 waiting, O pending, 1 running, 0 held, 0
preempted
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Grid deployment toolkits

In this appendix we provide an overview of the Build your Own Grid (BYOG)
toolkit for setting up and configuring a Red Hat or SUSE Linux Grid environment
infrastructure, and the Grid Enablement Toolkit for configuring a Red Hat or
SUSE Linux Grid environment.
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A.1 The toolkits

The following two toolkits will become available for free download for deploying a
grid solution with IBM Information Server:

» BYOG toolkit
» Grid Enablement Toolkit

Note: These toolkits are continually being enhanced in response to new
requirements based on customer feedback as well as IBM Information Server
product enhancements. We are currently working on providing a link to
up-to-date sources of information about these toolkits. Until such a download
site becomes available, you must contact your local sales representative to
obtain these toolkits. In this appendix, we focus on providing an overview of
the core functionality of these toolkits.

The two toolkits support versions 7.5.1 onward of DataStage, QualityStage, and
ProfileStage.

A.2 Build Your Own Grid toolkit

The BYOG toolkit is a set of scripts and templates designed to help configure a

RedHat or SUSE Linux Grid environment. It provides the tools necessary to build
the front end node as well as the compute nodes without system administration

on each compute node.
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The BYOG toolkit is available as a tar file (BYOG.tar), and it contains the
following components:

» The scripts and files as shown in Table A-1.

Table A-1 Scripts and files provided in the BYOG.tar file

Script name Description

PXE_cfg.sh Creates PXE boot configuration files based on the range of IP
addresses configured in the /etc/dhcpd.conf file. It also
creates pointer .cfg file to the actual kickstart file.

create_ks.sh Redhat Linux only

Creates kickstart files based on a kickstart_template file and
dhcpd.conf configuration files. The template file contains the
base name for the compute nodes as follows:

-hostname compute-#

Replace # with the host name based on the PXE boot
sequence

create_Al.sh SUSE Linux only

Corresponds to the create_ks.sh script and creates the
Autolnstall.xml files based on a Autolnstall_template file and
the dhcpd.conf configuration files.

Define_ip.sh Reads /var/log/messages files to re-create /etc/dhcpd.conf
and /etc/hosts file based on the MAC address and the DHCP
assigned |P address.

post-install/Master Part of the %post processing of kickstart processing. The
Master script runs additional processing steps for each
compute node after the initial build. The current processed
order is NIS and NFS.

post-install/NFS Adds any static NFS mounts to the /etc/fstab file

post-install/NIS Configures NIS on the compute nodes based on information
provided in the postenv file

post-install/post-env Environment file that identifies Frontend hostname, NIS
file domain and other environment variables used within all
post-install scripts.

» A document providing information about sizing, options, installation, and
configuration of the physical grid environment infrastructure for the RedHat
Linux or SUSE Linux platforms.
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It includes installation and configuration of resource managers such as
LoadLeveler, SGE, Platform LSF and PBSpro & Torque, and resource
monitors such as Ganglia, Big Brother, Parmom, Performance co-Pilot, and
Clumon.

The table of contents include the following:

Introductions

e Grid definitions
* Clustered versus Grid configurations

Typical Grid environments

NAS (Network Attached Storage)

SAN (Storage Area Networks) or directly connected devices
Platform specifications

Architectural configurations

Installation of BYOG tools

¢ Linux package installation
¢ Toolkit contents
¢ |nstallation instructions

System Management

User Management

Linux PXE Booting
Configuration of DHCP
tftp Service configuration
NFS configuration
Solaris™ Jumpstart

Resource Management

e IBM Loadleveler
¢ SGE

¢ Platform LSF

¢ PBSpro & Torque

Resource Monitor

* Ganglia

¢ Big Brother

e Parmom

¢ Performance Co-pilot

e Clumon (Clumon.nsca.uiuc.edu)

SSH and RSH configuration
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— Troubleshooting and Monitoring

e Jobs do not get released from Resource Manager

* Resource Manager indicates running, no apt_config_file
* How to see what's queued and why

e SGE does not start on front end

A.3 Grid Enablement Toolkit

The Grid Enablement Toolkit is a set of scripts and templates whose goal is to
create a dynamic configuration file (APT_CONFIG_FILE) using any one of
several supported resource managers which identifies nodes that are available
for processing.

The Grid Enablement Toolkit is available as a tar file (grid_enabled<version>.tar),
and it contains the following components:
» Scripts and files as shown in Table A-2.
After running the install.sh script, some important files are created/updated
which are also listed here.

Table A-2 Scripts and files provided in the grid_enabled.4.0.1.tar file

Script name Description

install.sh Installs the Grid Enablement Toolkit by prompting for default
values and placing the osh intercept script into the
$APT_ORCHHOME/bin directory. For ProfileStage, the
applications ColumnAnalysis, TableAnalysis and
CrossTableAnalysis are replaced with an interceptor script
that calls the Grid Enablement components prior to running
the original application.

README.txt Contains information about basic design and changes by
release.
osh.sh Renamed to osh after changing the original osh to osh.exe in

the $APT_ORCHHOME/bin directory. The script will either
make direct calls to the osh.exe or the osh_conductor script in
the grid_enabled directory.

osh_conductor Called once for each job to determine if a dynamic
configuration is required. Performs some initial validation of
rules and then runs the original osh.exe
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Script name Description

Dynamic_grid.sh Submits a job to a Resource Manager that returns nodes
available for processing. The environment variable
APT_CONFIG_FILE is updated to reflect the new
configuration file generated based on the nodes returned from
the Resource Manager. The syntax for the Resource Manager
submission is based on installation and defined as “Engine="
within the grid_global_values file.

grid_global_values Configuration values based on information prompted for
file during the installation.
grid_config.apt file Template configuration file used to construct the

APT_CONFIG_FILE with Resource Manger information.

gs_modPar.sh For 7.x QualityStage only

Used to modify a deployed QualityStage .par script. Running
this script will Grid enable the .par script and allow additional
command line functions not available within the QualityStage

GUL.
PS_Analysisintercept. | For 7.X ProfileStage only
sh Intercept script to Grid enable Applications within ProfileStage
orchadmin.sh Replaces the default orchadmin executable within

$APT_ORCHHOME/bin. Used to make sure all processing
uses the newly constructed config file instead of the
configuration file stored within a dataset.

» A document that provides a set of standard practices for design,
development, and implementation of Grid solutions for the Parallel
components of IBM Information Server such as DataStage, QualityStage, and
Information Analyzer for the RedHat Linux or SUSE Linux platforms.

The table of contents include the following:
— Introduction

e Grid definitions
e Clustered versus Grid configuration

— Parallel Framework architecture overview
¢ Runtime architecture
— Typical Grid environments

* NAS (Network Attached Storage)

* SAN (Storage Area Networks) or directly connected devices
¢ Platform specifications

¢ Architectural configurations
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Resource Management

IBM Loadleveler

SGE

Platform LSF
PBSpro/Torque/OpenPBS
Datasynapse Gridserver

Installing application patches

Parallel Framework of Information Server
Qualitystage Ee (7.x Only)
Profilestage Ee (7.x Only)

Installation of Grid components

Prerequisites

Toolkit Contents

Installation worksheet

Installation instructions

Debugging why test.sh is not running as expected
Template grid_config.apt file

Global configuration file grid_global_values

Node translation

Compute nodes require NFS mounts

Toolkit Environment Variables

Information Server admin parameters
APT_GRID_ENABLE

APT_GRID_QUEUE
APT_GRID_COMPUTENODES
APT_GRID_PARTITIONS
APT_GRID_FROM_NODES (old releases only)
APT_GRID_FROM_PARTITIONS (old releases only)
APT_GRID_OPTS
APT_GRID_SEQFILE_HOST
APT_GRID_SEQFILE_HOST2
APT_GRID_CONFIG

APT_GRID_IDENTIFIER
APT_GRID_STAT_CMD
APT_GRID_SCRIPTPRE
APT_GRID_SCRIPTPOST
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— Using the Grid Enablement Toolkit

* Within a Datastage or Qualitystage Ee job
e Using Sequential File Host Values

e Datastage Job Sequence

e Parallel Job Sequence

e Time files

— Datastage Node Pool constraints

* Default apt_config_file modifications
¢ Modification of “Node Pool” constraint
e Actual apt_config_file generated

— Qualitystage 7.x requirements

Installation

Access to Enterprise Edition engine
Qualitystage 7.x grid enablement

How to grid enable a Qualitystage .par file

— Profilestage 7.x requirements

¢ |[nstallation
¢ Access to Enterprise Edition engine

— Troubleshooting and Monitoring

e Jobs do not get released from resource manager

* Resource Manager indicates running, no apt_config_file
* How to see what's queued and why

e SGE does not start on front end

e Java core dumps / no configuration file created

— Appendix A: SSH and RSH configuration
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Commands and scripts used
In the migration scenario

In this appendix we document some of the commands and scripts used in the
migration scenario.
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B.1 Introduction

This appendix documents some of the commands and scripts used in the
migration scenario as follows:

v

Post install scripts

Workload Scheduler Load Leveler commands
Grid toolkit resource manager scripts

Scripts developed during the residency

vyvyy

These scripts are briefly described in the following sections.

B.2 Post install scripts

Example B-1 shows the modified NFS script (where the default mount points are
changed to the custom mount points) invoked by the Master script in the
PXEBoot execution as part of the post install process. The NFS script is provided
as part of the BYOG toolkit and mounts file systems shared between the front
end node and the standby node packages.

Example: B-1 NFS script

date

if [ "$FRONTEND_IP" = "" ] ; then

echo Invalid front-end IP address. Set FRONTEND_IP environment
variable within post-env

exit
i

cat << EQOF >> /etc/fstab

${FRONTEND_IP}:/home /home nfs rw 00
${FRONTEND_IP}:/ds_overview /ds_overview nfs rw 00
${FRONTEND_IP}:/opt/IBM /opt/IBM nfs rw 00
EOF

df -k

mkdir -v -p /ds_overview /home /opt/IBM
mount ${FRONTEND_ IP}:/opt/IBM

mount ${FRONTEND_IP}:/ds_overview

mount ${FRONTEND_IP}:/home

df -k

date
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B.3 Workload Scheduler LoadLeveler commands

The Workload Scheduler LoadLeveler commands are as follows:
» 1lstatus

» 1lq

We used these commands as follows:

» The 11status command returns status information about machines in the
LoadLeveler cluster as shown in Example B-2.

Example: B-2 lIstatus command

[dsadm@orion ~]$ 11status

Name Schedd InQ Act Startd Run LdAvg IdTe Arch
OpSys

lTuxor.itsosj.sanjose.ibm. Avail 0 O Busy 11.23 3456 1386
Linux2

orion.itsosj.sanjose.ibm. Avail 2 1 None 00.01 56 1386
Linux2

phoenix.itsosj.sanjose.ib Avail 0 O Busy 10.01 2269 i386
Linux2

tarus.itsosj.sanjose.ibm. Avail 0 0 Busy 1 0.00 2665 1386
Linux2

1386/Linux2 4 machines 2 Jjobs 3 running
Total Machines 4 machines 2 Jjobs 3 running

The Central Manager is defined on orion.itsosj.sanjose.ibm.com
The BACKFILL scheduler is in use

A11 machines on the machine_list are present.

» The 11g command returns information about jobs in the LoadLeveler queues
as shown in Example B-3. The job name is not shown in the output.

Example: B-3 llg command

[dsadm@orion ~]$ 11q

Id Owner Submitted ST PRI Class
Running On

orion.84.0 dsadm 4/16 17:51 R 50 No_Class
tarus
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orion.85.0 dsadm 4/16 17:55 T 50 No_Class

2 job step(s) in queue, 1 waiting, 0 pending, 1 running, 0 held, 0
preempted

For information about LoadLeveler commands, refer to LoadLeveler for AIX 5L
and Linux Version 3 Release 3.1: Using and Administering, SA22-7881-04.

B.4 Grid toolkit resource manager commands

Scripts are provided with the grid toolkits to monitor resource manager
resources. Because multiple resource managers are supported by the toolkits,
these scripts not only provide resource manager independence by shielding the
administrator from differences in the underlying commands, but also additional
level of detail.

The grid toolkit resource manager commands are as follows:
» listqg

» canjob

We used these commands as follows:

» The listq command returns information about jobs in the resource manager
(LoadLeveler in our case) queues as shown in Example B-4.

To get more details on a waiting job, the 1istq <Step Id> command provides
this as shown in Example B-5 on page 255.

Example: B-4  listq command

[dsadm@orion ~]$ listq

Step Id Job Name ST PRI Class
Running On

orion.85.0 rowGenSeqFile_28910 I 50 No_Class
orion.84.0 rowGenSeq2Files_g 27 R 50 No_Class
tarus

2 job step(s) in queue, 1 waiting, 0 pending, 1 running, 0 held, 0
preempted
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Example: B-5 Getting more details on waiting jobs

[dsadm@orion ~]$ listq orion.85.0
=============== Job Step orion.itsosj.sanjose.ibm.com.85.0

Job Step Id: orion.itsosj.sanjose.ibm.com.85.0
Job Name: rowGenSeqFile 28910
Step Name: 0
Structure Version: 10
Owner: dsadm
Queue Date: Wed 16 Apr 2008 05:55:50 PM PDT
Status: Idle
Reservation ID:

Requested Res. ID:
Scheduling Cluster:
Submitting Cluster:

Sending Cluster:

Requested Cluster:

Schedd History:
Qutbound Schedds:
Submitting User:
Execution Factor: 1
Dispatch Time:
Completion Date:
Completion Code:
Favored Job: No
User Priority: 50
user_sysprio: 0
class_sysprio: 0
group_sysprio: 0
System Priority: -66640
g_sysprio: -66640
Previous g_sysprio: 0
Notifications: Never
Virtual Image Size: 3 kb
Large Page: N
Checkpointable: no
Ckpt Start Time:
Good Ckpt Time/Date:
Ckpt Elapse Time: 0 seconds
Fail Ckpt Time/Date:
Ckpt Accum Time: 0 seconds
Checkpoint File:
Ckpt Execute Dir:
Restart From Ckpt: no
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Restart Same Nodes: no
Restart: yes
Preemptable: yes
Preempt Wait Count: 0
Hold Job Until:
RSet: RSET_NONE
Mcm Affinity Options:
Env:
In: /dev/null
Qut:

/home/dsadm/grid_jobdir/rowGenSeqFile_28910.stdout

Err

/home/dsadm/grid_jobdir/rowGenSeqFile_28910.stderr

Initial Working Dir

: /home/dsadm/grid_jobdir

Dependency:
Resources:

Step Type:

Node Usage:
Submitting Host:
Schedd Host:

General Parallel

shared
orion.itsosj.sanjose.ibm.com
orion.itsosj.sanjose.ibm.com

Job Queue Key:

Notify User:
Shell:
Group:
Class:
Limit:
Limit:
Limit:
Limit:
Limit:
Limit:
Limit:
Limit:
Limit:
Limit:
Limit:
Limit:
Limit:
Limit:
Limit:
Limit:
Limit:
Limit:

LoadLeveler

Ckpt
Ckpt

Cpu

Cpu

Data
Data
Core
Core
File
File
Stack
Stack
Rss

Rss

Step Cpu
Step Cpu
Wall Clk
Wall Clk

Hard
Soft
Hard
Soft
Hard
Soft
Hard
Soft
Hard
Soft
Hard
Soft
Hard
Soft
Hard
Soft
Hard
Soft

/bin/bash
No_Group
No_Class
undefined
undefined
undefined
undefined
undefined
undefined
undefined
undefined
undefined
undefined
undefined
undefined
undefined
undefined
undefined
undefined
00:30:00 (1800 seconds)
00:30:00 (1800 seconds)

Comment:
Account:
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Unix Group:

NQS Submit Queue:
NQS Query Queues:
Negotiator Messages:
Bulk Transfer:

Step Adapter Memory:
Adapter Requirement:
Step Cpus:

Step Virtual Memory:
Step Real Memory:

Name
Requirements
Preferences
Node minimum
Node maximum
Node actual

Allocated Hosts :

Master Task

Executable
Exec Args

Num Task Inst:
Task Instance:

Task

Num Task Inst:
Task Instance:

dstage

: (Arch == "i386") && (OpSys == "Linux2")

—_

: /home/dsadm/grid_jobdir/rowGenSeqFile_28910.sh

0

EVALUATIONS FOR JOB STEP

orion.itsosj.sanjose.ibm.com.85.0 ====================

The class of this job step is "No_Class".
Total number of available initiators of this class on all machines

in the cluster: 0

Minimum number of initiators of this class required by job step: 1
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The number of available initiators of this class is not sufficient
for this job step.

Not enough resources to start now:

This step is top-dog.

Considered at: Wed Apr 16 18:08:13 2008

Will start by: Wed Apr 16 18:21:11 2008

» The canjob <Step Id> command cancels a job in the resource manager
(LoadLeveler in our case) queue as shown in Example B-6.

The Director log output of this cancelled job is shown in Example B-7 on
page 259.

Example: B-6 canjob command (cancel a waiting job)

[dsadm@orion ~]$ listq

Step Id Job Name ST PRI Class
Running On

orion.85.0 rowGenSeqFile 28910 I 50 No _Class
orion.84.0 rowGenSeq2Files g 27 R 50 No_Class
tarus

2 job step(s) in queue, 1 waiting, 0 pending, 1 running, O held, 0
preempted

[dsadm@orion grid_jobdir]$ canjob orion.85.0

orion.85.0 rowGenSeqFile 28910

cancel job (orion.85.0)? yes

1Tcancel: Cancel command has been sent to the central manager.

[dsadm@orion grid_jobdir]$ Tistq

Step Id Job Name ST PRI Class
Running On

orion.84.0 rowGenSeq2Files g 27 R 50 No _Class
tarus

1 job step(s) in queue, 0 waiting, 0 pending, 1 running, 0 held, 0
preempted
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Example: B-7 DataStage Director log relating to the cancelled job orion.85.0

Server:KAZAN.ITSOSJ.SANJOSE.IBM.COM
Project:IS Grid

Job No:7

Job name:rowGenSeqFile

Invocation:

Event Number:148

Event type:Info

User:dsadm

Timestamp:16/04/2008 6:10:54 PM
Message Id:XXA1805

Message:

<Dynamic_grid.sh> Waiting for Release from Queue

Server:KAZAN.ITSOSJ.SANJOSE.IBM.COM
Project:IS Grid

Job No:7

Job name:rowGenSeqFile

Invocation:

Event Number:149

Event type:Info

User:dsadm

Timestamp:16/04/2008 6:12:39 PM
Message Id:XXA1810

Message:

<Dynamic_grid.sh> Waiting for Release from Queue
<Dynamic_grid.sh> Job cancelled.

Server:KAZAN.ITSOSJ.SANJOSE. IBM.COM
Project:IS Grid

Job No:7

Job name:rowGenSeqFile

Invocation:

Event Number:150

Event type:Fatal

User:dsadm

Timestamp:16/04/2008 6:12:39 PM
Message Id:DSTAGE_RUN_E 0372
Message:

Parallel job reports failure (code 1)
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B.5 Scripts developed

We developed a number of scripts (miscellaneous, services, and HA) to ease the
installation, administration, and management of our grid environment. These are
briefly described here.

B.5.1 Miscellaneous scripts

We developed the following miscellaneous scripts:

lImonitor

» nisupdatefiles.sh
» |ISServer.sh

» runcmd.sh

v

We used these scripts as follows:

» limonitor script issues the date, listatus and listg commands at three second
intervals as shown in Example B-8.

— Example B-9 on page 261 shows the output of this script when no jobs are
running.

— Example B-10 on page 262 shows the output of this script with jobs
running.

Example: B-8 llmonitor.sh script

#! /bin/bash
# T1lmonitor - script to monitor LoadLeveler nodes and queue

Written by Anthony Corrente
Date: Wed Mar 19 14:28:24 PST 2008

H= H H=

DS=$(date +%Y%m%d%H%M%S)

while :

do
echo
date
echo
11status
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sleep 3
done | tee /tmp/1lmonitor.${DS?}.p$$.10g

Example: B-9 llmonitor output with no jobs running

Name Schedd InQ Act Startd Run LdAvg Idle Arch 0pSys
Tuxor.itsosj.sanjose.ibm. Avail 0 0 None 0 1.05 0 1386 Linux2
phoenix.itsosj.sanjose.ib Avail 0 0 Idle 0 0.03 791 i386 Linux2
tarus.itsosj.sanjose.ibm. Avail 0 0 Idle 0 0.00 1862 386 Linux2
i386/Linux2 3 machines 0 Jjobs 0 running
Total Machines 3 machines 0 Jjobs 0 running

The Central Manager is defined on Tuxor.itsosj.sanjose.ibm.com
The BACKFILL scheduler is in use
A1T machines on the machine_list are present.

11q: There is currently no job status to report.

Name Schedd InQ Act Startd Run LdAvg Idle Arch OpSys
Tuxor.itsosj.sanjose.ibm. Avail 0 0 None 0 1.05 0 1386 Linux2
phoenix.itsosj.sanjose.ib Avail 0 0 Idle 0 0.03 791 i386 Linux2
tarus.itsosj.sanjose.ibm. Avail 0 0 Idle 0 0.00 1862 386 Linux2
i386/Linux2 3 machines 0 Jjobs 0 running
Total Machines 3 machines 0 Jjobs 0 running

The Central Manager is defined on luxor.itsosj.sanjose.ibm.com
The BACKFILL scheduler is in use
A11 machines on the machine_list are present.

11q: There is currently no job status to report.
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Example: B-10 limonitor output with jobs running

Name Schedd InQ Act Startd Run LdAvg Idle Arch OpSys
Tuxor.itsosj.sanjose.ibm. Avail 0 0 None 0 1.05 0 1386 Linux2
phoenix.itsosj.sanjose.ib Avail 0 0 Idle 0 0.00 911 386 Linux2
tarus.itsosj.sanjose.ibm. Avail 0 0 Idle 0 0.00 1982 i386 Linux2
i386/Linux2 3 machines 0 Jjobs 0 running
Total Machines 3 machines 0 Jjobs 0 running

The Central Manager is defined on Tuxor.itsosj.sanjose.ibm.com
The BACKFILL scheduler is in use
A1T machines on the machine_list are present.

11q: There is currently no job status to report.

Name Schedd InQ Act Startd Run LdAvg Idle Arch OpSys
Tuxor.itsosj.sanjose.ibm. Avail 0 0 None 0 1.05 0 1386 Linux2
phoenix.itsosj.sanjose.ib Avail 0 0 Idle 0 0.00 911 i386 Linux2
tarus.itsosj.sanjose.ibm. Avail 0 0 Busy 1 0.00 2042 i386 Linux2
1386/Linux2 3 machines 0 Jjobs 1 running
Total Machines 3 machines 0 Jjobs 1 running

The Central Manager is defined on Tuxor.itsosj.sanjose.ibm.com

The BACKFILL scheduler is in use

A11 machines on the machine_list are present.

Step Id Job Name ST PRI Class Running On

Tuxor.239.0 testjob_18245 R 50 medium tarus

» nisupdatefiles.sh script (shown in Example B-11 on page 263) does a backup
of current local files related to user and hosts (such as /etc/hosts,
/etc/shadow, /etc/passwd, /etc/group) and updates them with information from
the NIS server database. This script is meant to be executed on the NIS
subordinate server to update the local files (/etc/hosts, /etc/shadow,
/etc/passwd, /etc/group) to sync with the NIS server database information.
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Note: The NIS master server database and the NIS subordinate server
database is kept in sync through the make -C /var/yp command
(described in Example 2-47 on page 85) executed on the NIS master
server.

Example: B-11 nisupdatefiles.sh script

#1/bin/bash

# nisupdatefile.sh

### set envirables ###

DS=$(date +%Y%m%d%H%M)

### Make a baseline backup of the target files ###

-f /etc/hosts.baseline ] && cp /etc/hosts /etc/hosts.baseline
-f /etc/passwd.baseline ] && cp /etc/passwd /etc/passwd.baseline
-f /etc/shadow.baseline ] && cp /etc/shadow /etc/shadow.baseline

!
!
!
! -f /etc/group.baseline ] && cp /etc/group /etc/group.baseline

e

### dump NIS db and create the files into a work directory ###

/usr/1ib/yp/makedbm -u /var/yp/IS.redbook.grid/passwd.byname | awk
-F':' "{split($1,userid," ");print userid[1] ":x:" §3 ":" $4 ":" $5 "."
$6 ":" $7}'| grep -v '~YP'|sort > /tmp/passwd

/usr/1ib/yp/makedbm -u /var/yp/IS.redbook.grid/passwd.byname | awk
-F':' "{split($1,userid," ");print userid[1] ":" $2
":13539:0:99999:7:::"}' | grep -v '~YP'|sort > /tmp/shadow

/usr/1ib/yp/makedbm -u /var/yp/IS.redbook.grid/group.byname | grep -v
'AYP' |awk '{print $2}'|sort > /tmp/group

/usr/1ib/yp/makedbm -u /var/yp/IS.redbook.grid/hosts.byname| grep -v

'2YP'| grep -v 'localhost'|awk '{print $2" "$3" "$4}'|sort|uniq >
/tmp/hosts

### make a copy of the existing target file using a datestamp ###
cp /etc/hosts /etc/hosts.$DS.bak

cp /etc/shadow /etc/shadow.$DS.bak

cp /etc/passwd /etc/passwd.$DS.bak

cp /etc/group /etc/group.$DS.bak

### Combine the new files with the baseline files ###
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cat /etc/hosts.baseline /tmp/hosts > /etc/hosts
cat /etc/passwd.baseline /tmp/passwd > /etc/passwd
cat /etc/shadow.baseline /tmp/shadow > /etc/shadow
cat /etc/group.baseline /tmp/group > /etc/group

Place this script in some location (/root in our case) and run in a cron job. To
install the above script in the crontab, use the following command:

# crontab -e

# Run the script to update the Tocal files from NIS server.
# The following will run everday at 2:15AM.

15 2 * * * [root/nisupdatefiles.sh

Note: You must choose an update cycle based on the expected rate of
changes to user accounts.

» 1ISServer.sh script (shown in Example B-12) starts up all the services
required for the IBM Information Server grid environment.

Example: B-12 1ISServer.sh script

#1/bin/bash

#

# IISServer Startup script for IBM Information Server Grid

# Written by Anthony Corrente

#

# chkconfig: 599 1

# description: This script is used to start/stop/query the status \
# of the IBM Information Server (R) on Grid.

# Source function library.
. /etc/rc.d/init.d/functions

echo_running() {
[ "$BOOTUP" = "color" ] && $MOVE_TO_COL
echo -n "[ "
[ "$BOOTUP" = "color" ] && $SETCOLOR_SUCCESS
echo -n $"RUNNING"
[ "$BOOTUP" = "color" ] && $SETCOLOR_NORMAL
echo -n " ]"
echo -ne "\r"
return 0
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echo_stopped() {
[ "$BOOTUP" = "color" ] && $MOVE_TO_COL
echo -n "[ "
[ "$BOOTUP" = "color" ] && $SETCOLOR_FAILURE
echo -n $"STOPPED"
[ "$BOOTUP" = "color" ] && $SETCOLOR_NORMAL
echo -n " ]"
echo -ne "\r"
return 0

}
REVAL=0

start() {
RETVAL=0
for service in xmeta ISFagents ISFserver dstage LoadL gmond
do
service ${service?} start
Tet RETVAL=RETVAL+$?
done
[ $RETVAL -eq 0 ] && touch /var/lock/subsys/IISGrid
return $RETVAL
}

stop () {
RETVAL=0

for service in gmond LoadlL dstage ISFserver ISFagents xmeta
do
service ${service?} stop
Tet RETVAL=RETVAL+$?
done
[ $RETVAL -eq 0 ] && rm -rf /var/lock/subsys/IISGrid
return $RETVAL
}

echo_status () {
if [ $RETVAL -eq 0 ]; then
echo_running
else
echo_stopped
fi
}

status () {
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iiSRETVAL=0
for service in xmeta ISFagents ISFserver dstage LoadL gmond
do
RETVAL=0
servicelog=$(service ${service?} status)
RETVAL=$?
echo -n $"Status for ${service?} is"
let iisRETVAL=1isRETVAL+RETVAL
echo_status
echo
[ $VERBOSE -eq 1 ] && (echo ${servicelog}; echo)
done
echo -n $"Getting Information Server Grid status:
RETVAL=$11sRETVAL
echo_status
echo
return $iisRETVAL

VERBOSE=0

if [ "verbose" == "$1" ]; then
VERBOSE=1
shift

fi

# See how we were called.

case "$1" in
start)
start
stop)
stop
status)
status
restart)
stop
start
condrestart)
if [ -f /var/lock/subsys/IISGrid ]; then
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stop
start
fi

*)
echo $"Usage: $0 [verbose] {start|stop|status|restart|condrestart}"

exit 1
esac

exit $RETVAL

» runcmd.sh script (shown in Example B-13) executes specified commands and
writes the output to a file. This script is invoked by the remount_Nile.sh and
remount.Orion.sh scripts.

Example: B-13 runcmd.sh script

#1 /bin/sh

CMD=$1

shift

OPTS=$*

for h in $(cat nodes.cfg)

do
printf "<node name=\"$h\" command=\"§${CMD} ${OPT}\">\n"
ssh ${h} "${cmD} ${OPT}"
printf "</node>\n"

done | tee /tmp/root runcmd.$$.out

B.5.2 Services scripts

The 11ISServer.sh script (Example B-12 on page 264) uses the following services:

dstage.sh script shown in Example B-14 on page 268.
ISFagents.sh script shown in Example B-15 on page 270.
ISFserver.sh script shown in Example B-16 on page 274.
[ISGrid.sh script shown in Example B-17 on page 277.
xmeta.sh script shown in Example B-18 on page 280.
Loadl.sh script shown in Example B-19 on page 283.

YyVyVYyVYYVvYYy

Two additional scripts, install.sh (shown in Example B-20 on page 286) and
uninstall.sh (shown in Example B-22 on page 288,) are provided.

All these scripts (including lIServer.sh) must be placed in the
/opt/IBM/HA_Common/init.d directory.
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These services (including lIServer.sh) may be installed by executing the install.sh
script.

Note: These scripts may be uninstalled by executing the uninstall.sh script
The usage of the lIServer service is as follows:

/etc/init.d/11Server [verbose] {start|stop|status|restart|reload|condrestart}

Sample output of various options of the execution of the I1Server service is
shown in Example B-21 on page 287.

Example: B-14 dstage.sh script

#!/bin/bash

#
dstage Startup script for dstage
Written by Anthony Corrente

#

#

#

# chkconfig: 5 99 1
# description: dstage is a service that is used by Information Server \
# to start/stop/query the status of the DataStage engine.
# pidfile: /var/run/dstage.pid

# Source function library.

. /etc/rc.d/init.d/functions

#

initialize() {
VERBOSE=0
RETVAL=0

dsuser="dsadm"
dshome=$(cat /.dshome)
dsrc=${dshome?}/sample/ds.rc
dsstop="${dsrc?} stop"
dsstart="${dsrc?} start"
dsinfo="\$DSHOME/uv/bin -admin -info"
dsproc=dsrpcd
dslog=/tmp/dstage.$$.70g

}

dspid() {

pidof ${dsproc?}
}

retval() {
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if [ $RETVAL -eq 0 ]; then
echo_success
else
echo_failure
fi
}

echo_log() {
[ $VERBOSE -eq 1 ] && (cat ${dslog?}; rm -rf ${dslog?})
}

start() {
echo -n $"Starting dstage services:
status ${dsproc?} 2>&1 > ${dslog?}
RETVAL=$?
if [ $RETVAL -ne 0 ]; then
${dsstart?} 2>&1 > ${dslog?}
RETVAL=$?
[ $RETVAL -eq 0 ] && touch /var/lock/subsys/dstage && dspid >
/var/run/dstage.pid
fi
retval
echo
echo_Tlog
return $RETVAL
}

stop() {
echo -n $"Stopping dstage services:
status ${dsproc?} 2>&1 > ${dslog?}
RETVAL=$?
if [ $RETVAL -eq 0 ]; then
${dsstop?} 2>&1 > ${dslog?}
RETVAL=$?
[ $RETVAL -eq 0 ] && rm -f /var/lock/subsys/dstage && rm -rf
/var/run/dstage.pid
fi
retval
echo
echo_Tlog
return $RETVAL
}

initialize
if [ "verbose" == "$1" ]; then
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VERBOSE=1
shift
fi

# See how we were called.
case "$1" in

start)

start

stop)

stop

status)

echo -n $"Getting dstage status:

status ${dsproc}

RETVAL=$?

restart)

stop

start

condrestart)

if [ -f /var/lock/subsys/dstage ]; then
stop
start

fi

*)
echo $"Usage: $0 [verbose] {start|stop|status|restart|condrestart}"
exit 1

esac

exit $RETVAL

Example: B-15 [SFagents.sh script

#1/bin/bash

#

# ISFagents Startup script for ISFagents
# Written by Anthony Corrente

#

# chkconfig: 5 97 3
# description: ISFagents is a service that is used by Information
Server \
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to start/stop/query the status of the

#
\
# Information Services Framework agents.
# pidfile: /var/run/ISFagents.pid

# Source function library.

. /etc/rc.d/init.d/functions

#

initialize() {
VERBOSE=0
RETVAL=0
IS_INIT_D=true
export IS_INIT_D
agenthome=/opt/IBM/InformationServer/ASBNode
nodeagents="${agenthome?}/bin/NodeAgents.sh"
agentstart="${nodeagents?} start"
agentstop="${nodeagents?} stop"
agentproc=${agenthome?}/apps/jre/java
agentlog=/tmp/ISFagents.$$.70g

}

retval () {
if [ $RETVAL -eq 0 ]; then
echo_success
else
echo_failure
fi
}

echo_Tog() {
[ $VERBOSE -eq 1 ] && (cat ${agentlog?}; rm -rf ${agentlog?})
}

agentpids(){

while [ ! -f ${agenthome?}/bin/Agent.pid ]

do

sleep 1

done

agentpid=$(cat ${agenthome?}/bin/Agent.pid)

[ -f ${agenthome?}/bin/LoggingAgent.pid ] && loggingpid=$(cat
${agenthome?}/bin/LoggingAgent.pid)

echo $"${agentpid?} ${loggingpid}"
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}

start() {
ISFagentstatus ISFagents 2>&1 > ${agentlog?}
RETVAL=$?
echo -n $"Starting ISFagents services:
if [ $RETVAL -ne 0 ]; then
${agentstart} > ${agentlog?} 2>> ${agentlog?}
RETVAL=$?
[ $RETVAL -eq 0 ] && touch /var/lock/subsys/ISFagents &&
agentpids > /var/run/ISFagents.pid
fi
retval
echo
echo_Tlog
return $RETVAL

}

stop() {
ISFagentstatus ISFagents 2>&1 > ${agentlog?}
RETVAL=$?
echo -n $"Stopping ISFagents services:
if [ $RETVAL -eq 0 ]; then
${agentstop} > ${agentlog?} 2>> ${agentlog?}
RETVAL=$?
[ $SRETVAL -eq 0 ] && rm -f /var/lock/subsys/ISFagents && rm -rf
/var/run/ISFagents.pid
fi
retval
echo
echo_Tog
return $RETVAL

}

ISFagentstatus() {
Tocal base=${1##*/}
local pid

echo -n $"Getting ISFagents status:
if [ -f /var/run/${base}.pid ]; then
local pidrc=0
read pid < /var/run/${base}.pid
if [ -n "$pid" ]; then
for p in $pid
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do
ps -p $p -0 pid 2>&1 > /dev/null
Tet pidrc=pidrc+$?
done
RETVAL=${pidrc?}
if [ ${RETVAL?} -eq 0 ]; then
echo $"${base} (pid $pid) is running...'
return ${RETVAL?}

fi
fi
fi
status ISFagents
RETVAL=$?
return ${RETVAL?}
}
initialize
if [ "verbose" == "$1" ]; then
VERBOSE=1
shift
fi

# See how we were called.
case "$1" in
start)
start
stop)
stop
status)
ISFagentstatus ISFagents
restart)
stop
start
condrestart)
if [ -f /var/lock/subsys/ISFagents ]; then
stop
start
fi

*)
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echo $"Usage: $0 [verbose] {start|stop|status|restart|condrestart}"
exit 1
esac

exit $RETVAL

Example: B-16 ISFserver.sh script

#1/bin/bash

#

# ISFserver Startup script for ISFserver
# Written by Anthony Corrente

#

# chkconfig: 5 98 2
# description: ISFserver is a service that is used by Information

Server \

# to start/stop/query the status of, the
\

# Information Services Framework server.

# pidfile: /var/run/ISFserver.pid

# Source function Tibrary.
. /etc/rc.d/init.d/functions

#

initialize() {
VERBOSE=0
RETVAL=0

IS_INIT D=true
export IS INIT D
washin=/opt/IBM/InformationServer/ASBServer/bin
isfserver="${washin?}/MetadataServer.sh"
washome=/opt/IBM/WebSphere/AppServer/profiles/default/logs/serverl
wasstart="${isfserver?} run"
wasstop="${isfserver?} stop"
wasproc=java
waslog=/tmp/ISFserver.$$.10g

}

retval () {
if [ $RETVAL -eq 0 ]; then
echo_success
else
echo_failure
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fi
}

echo_log() {
[ $VERBOSE -eq 1 ] && (cat ${waslog?}; rm -rf ${waslog?})

}
waspids () {
while [ ! -f ${washome?}/serverl.pid ]
do
sleep 1
done

waspid=$(cat ${washome?}/serverl.pid)
echo $"${waspid?}"

}

start() {
ISFserverstatus ISFserver 2>&1 > /dev/null
RETVAL=$?

echo -n $"Starting ISFserver services:

if [ $RETVAL -ne 0 ]; then
${wasstart?} 2>&1 > ${waslog?}
RETVAL=$?
[ $SRETVAL -eq 0 ] && touch /var/lock/subsys/ISFserver && waspids

> /var/run/ISFserver.pid

fi

retval

echo

echo_Tog

return $RETVAL

}

stop() {
echo -n $"Stopping ISFserver services:

${wasstop?} 2>&1 > ${waslog?}

RETVAL=$?

[ $RETVAL -eq 0 ] && rm -f /var/lock/subsys/ISFserver && rm -rf
/var/run/ISFserver.pid

retval

echo

echo_Tlog

return $RETVAL

}

ISFserverstatus() {

Appendix B. Commands and scripts used in the migration scenario 275



Tocal base=${1##*/}
local pid

echo -n $"Getting ISFserver status:
if [ -f /var/run/${base}.pid ]; then
local pidrc=0
read pid < /var/run/${base}.pid
if [ -n "$pid" ]; then
for p in $pid
do
ps -p $p -0 pid 2>&1 > /dev/null
Tet pidrc=pidrc+$?
done
RETVAL=${pidrc?}
if [ ${RETVAL?} -eq 0 ]; then
echo $"${base} (pid $pid) is running...'
return ${RETVAL?}

fi
fi
fi
status ISFserver
RETVAL=$?
return ${RETVAL?}
}
initialize
if [ "verbose" == "$1" ]; then
VERBOSE=1
shift
fi

# See how we were called.
case "$1" in

start)

start

stop)

stop

status)

ISFserverstatus ISFserver

restart)

stop
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start

condrestart)

if [ -f /var/lock/subsys/ISFserver ]; then
stop
start

i

%)

echo $"Usage: $0 [verbose] {start|stop|status|restart|condrestart}"

exit 1

esac

exit $RETVAL

Example: B-17 11SGrid.sh script

#1/bin/bash

#

#
#
#
#
#
#

#

IISGrid Startup script for IBM Information Server Grid
Written by Anthony Corrente

chkconfig: 599 1

description: This script is used to start/stop/query the status \

of the IBM Information Server (R) on Grid.

Source function library.
/etc/rc.d/init.d/functions

echo_running() {

}

[ "$BOOTUP" = "color" ] && $MOVE_TO COL

echo -n "[ "

[ "$BOOTUP" = "color" ] && $SETCOLOR_SUCCESS
echo -n $"RUNNING"

[ "$BOOTUP" = "color" ] && $SETCOLOR_NORMAL
echo -n " ]"

echo -ne "\r"

return 0

echo_stopped() {

[ "$BOOTUP" = "color" ] &% $MOVE_TO COL
echo -n "[ "
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[ "$BOOTUP" = "color" ] && $SETCOLOR_FAILURE
echo -n $"STOPPED"

[ "$BOOTUP" = "color" ] && $SETCOLOR_NORMAL
echo -n " ]"

echo -ne "\r"

return 0

}
REVAL=0

start() {
RETVAL=0
for service in xmeta ISFagents ISFserver dstage LoadL gmond
do
service ${service?} start
Tet RETVAL=RETVAL+$?
done
[ $RETVAL -eq 0 ] && touch /var/lock/subsys/IISGrid
return $RETVAL

}

stop () f
RETVAL=0
for service in gmond LoadlL dstage ISFserver ISFagents xmeta
do
service ${service?} stop
Tet RETVAL=RETVAL+$?
done
[ $RETVAL -eq 0 ] && rm -rf /var/lock/subsys/IISGrid
return $RETVAL

}

echo_status () {
if [ $RETVAL -eq 0 ]; then
echo_running
else
echo_stopped
fi
}

status () {
iisSRETVAL=0
for service in xmeta ISFagents ISFserver dstage LoadL gmond
do
RETVAL=0
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servicelog=$(service ${service?} status)
RETVAL=$?
echo -n $"Status for ${service?} is"
let iisRETVAL=1isRETVAL+RETVAL
echo_status
echo
[ $VERBOSE -eq 1 ] && (echo ${servicelog}; echo)
done
echo -n $"Getting Information Server Grid status:
RETVAL=$11isRETVAL
echo_status
echo
return $iisRETVAL

VERBOSE=0

if [ "verbose" == "$1" ]; then
VERBOSE=1
shift

fi

# See how we were called.

case "$1" in

start)

start

stop)

stop

status)

status

restart)

stop

start

condrestart)

if [ -f /var/lock/subsys/IISGrid ]; then
stop
start

fi
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*)
echo $"Usage: $0 [verbose] {start|stop|status|restart|condrestart}"
exit 1

esac

exit $RETVAL

Example: B-18 xmeta.sh script

#1/bin/bash

#
xmeta Startup script for xmeta
Written by Anthony Corrente

#

#

#

# chkconfig: 5 96 4
# description: xmeta is a service that is used by Information Server \
# to start/stop/query the status of the xmeta server.

# pidfile: /var/run/xmeta.pid

# Source function Tlibrary.

. /etc/rc.d/init.d/functions

#
initialize() {
VERBOSE=0
RETVAL=0
xmetadb="DB2"
if [ "$xmetadb" == "DB2" ]; then
xmetauser=db2instl
xmetagrp=$(id -g -n ${xmetauser?})
xmetastart="db2start"
xmetastop="db2stop force"
xmetaproc="xmeta"
xmetapid="db2nps 0 | grep db2sysc | awk '{print \$2}'"
xmetalog=/tmp/xmeta.$$.10g
fixdb2cfg
fi
}

fixdb2cfg() {
# This function is used to deal with failing over DB2.
# Checks if the current host name is in the in the current db2nodes.cfg
# If it is not, it will modify the db2nodes.cfg to reflect the new
hostname.

host="hostname”
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db2home=/home/${xmetauser?}/sqllib
db2nodes=${db2home?}/db2nodes.cfg
if 1 grep ${host?} ${db2nodes?} 2>&1 > /dev/null; then
line=$(cat ${db2nodes?})
echo ${1ine?} | sed 's/ [a-zA-Z0-9.]* / '${host?}' /' >
${db2nodes?}
chown ${xmetauser?}.${xmetagrp?} ${db2nodes?}
chmod "ug=rw,o=r" ${db2nodes?}
i
}

xmetapid() {
su -1 ${xmetauser?} -c "${xmetapid?}"

}
retval () {
if [ $RETVAL -eq 0 ]; then
echo_success
else
echo_failure
fi
}

echo_log() {
[ $VERBOSE -eq 1 ] && (cat ${xmetalog?}; rm -rf ${xmetalog?})

}

start() {
xmetastatus xmeta 2>&1 > ${xmetalog?}
RETVAL=$?

echo -n $"Starting xmeta services:
if [ $RETVAL -ne 0 ]; then
su -1 ${xmetauser?} -c "${xmetastart?}" 2>&1 > ${xmetalog?}
RETVAL=$?
[ $RETVAL -eq 0 ] && touch /var/lock/subsys/xmeta && xmetapid >
/var/run/xmeta.pid
fi
retval
echo
echo_Tlog
return $RETVAL
}

stop() {
xmetastatus xmeta 2>&1 > ${xmetalog?}
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RETVAL=$?
echo -n $"Stopping xmeta services:
if [ $RETVAL -eq 0 ]; then
su -1 ${xmetauser?} -c "${xmetastop?}" 2>&1 > ${xmetalog?}
RETVAL=$?
[ $RETVAL -eq 0 ] && rm -f /var/lock/subsys/xmeta && rm -rf
/var/run/xmeta.pid
fi
retval
echo
echo_Tlog
return $RETVAL
}

xmetastatus() {
Tocal base=${1##*/}
local pid
echo -n $"Getting xmeta status: "
if [ -f /var/run/${base}.pid ]; then
local pidrc=0
read pid < /var/run/${base}.pid
if [ -n "$pid" ]; then
for p in $pid
do
ps -p $p -o pid 2>&1 > /dev/null
Tet pidrc=pidrc+$?
done
RETVAL=${pidrc?}
if [ $RETVAL -eq 0 ]; then
echo $"${base} (pid $pid) is running...'
return $RETVAL
fi

fi
fi
status xmeta
RETVAL=$?
return $RETVAL
}

initialize

if [ "verbose" == "$1" ]; then
VERBOSE=1
shift

fi
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#

See how we were called.

case "$1" in

start)
start
stop)
stop
status)
xmetastatus xmeta
restart)
stop
start
condrestart)
if [ -f /var/lock/subsys/xmeta ]; then
stop
start
fi

%)

echo $"Usage: $0 [verbose] {start|stop|status|restart|condrestart}"
exit 1

esac

exit $RETVAL

Example: B-19 Loadl.sh script

#1/bin/sh

#

FH H FH I H FH I H

#

LoadL:Starts / Stops the IBM LoadlLeveler product

chkconfig: 345 98 2
description: Start or Stop IBM LoadLeveler

processname: LoadlL master
pidfile: /var/run/LoadL.pid

Source function library.
/etc/rc.d/init.d/functions
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initialize() {
RETVAL=0
VERBOSE=0
1Tuser=1oadl
11start="11ct1 start"
11stop="11ct1 stop"
1Treload="11ct1 reconfig"
11status="T11status"
11proc="/opt/ibm11/LoadL/full/bin/LoadL_master"
11og=/tmp/LoadL.$$.70g

}

echo_status() {
if [ $RETVAL -eq 0 ]; then
echo_success
else
echo_failure
fi
}

echo_log() {
[ $VERBOSE -eq 1 ] && (cat ${110g?}; rm ${110g?})
}

11pid() {
pidof ${11proc?}
}

start() {
echo -n $"Starting IBM LoadLeveler:
su -1 ${11user?} -c "${11start?}" 2>&1 > ${110g?}
RETVAL=$?
echo_status
[ $RETVAL -eq 0 ] && touch /var/lock/subsys/LoadL && 11pid >
/var/run/LoadL.pid

echo
echo_Tog
}
stop() {

echo -n $"Stopping IBM LoadLeveler:
su -1 ${11user?} -c "${11stop?}" 2>&1 > ${110g?}
RETVAL=$?

echo_status
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[ $RETVAL -eq 0 ] && rm -rf /var/lock/subsys/LoadlL && rm -rf
/var/run/LoadL.pid

echo
echo_Tog
}
reload() {
echo -n $"Reloading IBM LoadlLeveler Configuration: "
su -1 ${11user?} -c "${11reload?}" 2>&1 > ${110g?}
RETVAL=$?
echo_status
echo
echo_Tog
}
initialize
if [ "verbose" == "$1" ]; then
VERBOSE=1
shift
fi

# See how we were called.
case "$1" in
start)
start
stop)
stop
status)
status ${11proc?}
RETVAL=$?
[ $VERBOSE -eq 1 ] && su -1 ${1Tuser?} -c "${11status?}" 2>&1
restart)
stop
sleep 1
start
condrestart)
if [ -f /var/lock/subsys/LoadL ]; then
stop
start
fi
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reload|reconfig)
if [ -f /var/lock/subsys/LoadL ]; then
reload
fi
E] ;)
echo $"Usage: $0 [verbose]
{start|stop|status|restart|condrestart|reload|reconfig}

esac

[ -f ${170g?} ] && rm -rf ${170g?}
exit $RETVAL

Example: B-20 install.sh script

#! /bin/bash

# Install services

# Written for installing Information Server for Grid services.
# Written by Anthony Corrente

INSTALLDIR=.
INITDIR=/etc/rc.d/init.d

for service in dstage xmeta ISFagents ISFserver IIServer IISGrid
do
cp ${INSTALLDIR?}/${service?} ${INITDIR?}/${service?}
chkconfig --add ${service?}
chkconfig ${service?} off
chkconfig --Tist ${service?}
done

# Uncomment the following 3 lines to have IISGrid service start on
reboot.

#service=11SGrid

#chkconfig --level 5 ${service?} on

#chkconfig --list ${service?}
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Example: B-21 IIServer output examples

1) # service IIServer
Usage: /etc/init.d/IIServer [verbose]
{start|stop|status|restart|reload|condrestart}

2) # service IIServer status

Status for xmeta is [ RUNNING ]
Status for ISFagents is [ RUNNING ]
Status for ISFserver is [ RUNNING ]
Status for dstage is [ RUNNING ]
Getting Information Server status: [ RUNNING ]

3) # service IIServer verbose status
Status for xmeta is [ RUNNING ]
Getting xmeta status: xmeta (pid 32232) is running...

Status for ISFagents is [ RUNNING ]
Getting ISFagents status: ISFagents (pid 27327 27295) is running...

Status for ISFserver is [ RUNNING ]
Getting ISFserver status: ISFserver (pid 27599) is running...

Status for dstage is [ RUNNING ]
Getting dstage status: dsrpcd (pid 30814) is running...

Getting Information Server status: [ RUNNING ]

4) # service IIServer verbose stop

Stopping dstage services: [ oK ]
Stopping ISFserver services: [ oK ]
Stopping ISFagents services: [ oK ]
Stopping xmeta services: [ OK ]

5) # service IIServer verbose status
Status for xmeta is [ STOPPED ]
Getting xmeta status: xmeta is stopped

Status for ISFagents is [ STOPPED ]
Getting ISFagents status: ISFagents is stopped

Status for ISFserver is [ STOPPED ]
Getting ISFserver status: ISFserver is stopped

Status for dstage is [ STOPPED ]
Getting dstage status: dsrpcd is stopped

Getting Information Server status: [ STOPPED ]
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6) # service IIServer status

Status for xmeta is [ STOPPED ]
Status for ISFagents is [ STOPPED ]
Status for ISFserver is [ STOPPED ]
Status for dstage is [ STOPPED ]
Getting Information Server status: [ STOPPED ]
7) # service IIServer verbose start
Starting xmeta services: [ oK ]
Starting ISFagents services: [ oK ]
Starting ISFserver services: [ ok 1%
Starting dstage services: [ oK ]
* this can take a Tonger than expected time to return OK
8) should a command be interupted it may be restarted using

# service IIServer start
Starting xmeta services: [FAILED]
Starting ISFagents services: [ oK ]
Starting ISFserver services: [FAILED]
Starting dstage services: [ 0K ]
9) Check status again:

# service IIServer status
Status for xmeta is [ RUNNING ]
Status for ISFagents is [ RUNNING ]
Status for ISFserver is [ RUNNING ]
Status for dstage is [ RUNNING ]
Getting Information Server status: [ RUNNING

]

Example: B-22 uninstall.sh script

#! /bin/bash

# Uninstall services

# Written for removing Information Server for Grid services.
# Written by Anthony Corrente

INITDIR=/etc/rc.d/init.d/

for service in dstage xmeta IISagents WAServer IIServer IISGrid

do
chkconfig ${service?} off
chkconfig --del §${service?}
chkconfig --Tist ${service?}
rm ${INITDIR?}/${service?}
done
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B.5.3 HA scripts

We developed the following HA scripts:

>

Failover to NILE scripts

These scripts support failover from the original front end node (orion) to the
standby node (nile):

— failover_Nile.sh
— mountsanfs_Nile.sh
— remounts_Nile.sh

These scripts are described in “Failover to NILE scripts” on page 289.
Failback to ORION scripts

These scripts support failback from the standby node (nile) to the original
front end node (orion):

— failback_Nile.sh

— umountsanfs_Nile.sh
— failback_Orion.sh

— mountsanfs_Orion.sh
— remounts_Orion.sh

These scripts are described in “Failback to ORION scripts” on page 294.

B.5.3.1 Failover to NILE scripts

Scripts to support failover from the original front end node (orion) to the standby
node (nile) include failover_Nile.sh, mountsanfs_nile.sh, and remount_Nile.sh as
follows:

»

failover_Nile.sh (shown in Example B-23) transfers the front-end role to the
standby node (nile). It invokes a number of scripts such as
mountsanfs_Nile.sh (shown in Example B-24 on page 292) and the services
scripts identified earlier.

This script executes on the standby node (nile).

Example: B-23 failover_Nile.sh script

#1 /bin/bash

#
#
#
#
#
#

#

failover_Nile -- Set up Nile to be the primary head node.
Written by Anthony Corrente

Reviewed by Nagraj Alur, and Sachiko Toratani
Description:
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# This script can be used to set Nile to be the primary head node.

# When set to primary, the following requirements need to be set and/or
met:

# 1) Virtual IP up

# 2) mount the SAN filesystems

# 3) Start Ganglia, including httpd service

# 4) Loadleveler configuration set to the correct central manager
# 5) NFS server setup

# 6) Start IISGrid service

#

init() {

1Tuser="1oad1"

1Thome=/home/Toad]1

hostname="hostname -s~ ;# short hostname
virtualhostname="kazan.itsosj.sanjose.ibm.com"

}

primary() {
## Set up as primary:
## Setup LoadlLeveler
echo $"Setting current host as primary headnode..."
virtualIPifup
mountsanfsNile
setlladmin
startnfsserver
startganglia
startIISGrid
echo $"The head node should now be up. Please check."
echo $"Please run umount Nile.sh to remount the NFS mounts on the
compute nodes defined in the nodes.cfg file."

}

virtualIPifup() {

## up the virtual IP addresses
echo $"Upping Virtual IP Addresses"
ifup eth0:1 && ifconfig eth0:1
ifup ethl:1 && ifconfig ethl:1

}

mountsanfsNile () {

## This will run the mountsanfs_Nile.sh script located under /root/
echo $"Mounting SAN filesystems"
/root/mountsanfs_Nile.sh
df -k
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}

setlladmin () {

echo $"Setting LoadL_admin configuration file central_manager to
${hostname?}"

## Setup LoadlLeveler

ex ${11home?}/LoadL_admin <<LLADMIN
/central_manager = true

™ [a-z]*:

s/~[a-z]*:/${hostname?}:

wq!

LLADMIN

}

startnfsserver() {

## Restart nfs server

echo $"Restarting NFS server"
exportfs -a 2>&1 > /dev/null
service nfs restart

exportfs -a 2>&1 > /dev/null
}

startganglia() {
## Start Ganglia service
if service gmetad status; then
echo $"Ganglia gmetad, gmond, and httpd services are already
running"
else
echo $"Starting Ganglia gmetad, gmond, and httpd services..."
service gmetad start
service gmond start
service httpd start
fi
}

startIISGrid(){
## This will start the IISGrid services
service IISGrid start

}

checkvirtualIPisup() {
# returns 0 if virtual host is still up
# 1 if not up.
echo $"Checking if virtual IP addresses are still up...(this takes
approximately 3 seconds.)"
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ping -c 3 -i 1 ${virtualhostname?} 2>&1 > /dev/null

return $?
}
main() {
if ! checkvirtualIPisup; then
primary
else
echo $"Virtual IP addresses still running."
echo $"Please re-run this script when head node is down."
fi
}
init
main $@

» mountsanfs_Nile.sh (shown in Example B-24) mounts the file systems on the
shared SAN volumes on the standby node (nile). It is invoked by the
failover_Nile.sh script.

Example: B-24 mountsanfs_Nile.sh script

#! /bin/bash

#

# mountsanfs Nile

# This script mounts all the SAN filesystems to

# /home, /opt/IBM, /ds overview, /opt/mgm

#

# /dev/sddl 196870980 32122304 154748216 18% /home

# /dev/sdd2 98435476 13068052 80367196 14% /opt/IBM
# /dev/sdd3 98435476 95684 93339564 1% /ds_overview
# /dev/sdd5 71157244 554568 66988056 1% /opt/mgm

function fmount {
# This function takes 2 arguments
# dev - the device
# mtp - the mount point
dev=$1
mtp=$2
if [ -b $dev -a -d $mtp ]
then
mount $dev $mtp || echo "failed to mount $dev to $mtp"
fi
}
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fmount /dev/sddl /home

fmount /dev/sdd2 /opt/IBM
fmount /dev/sdd3 /ds_overview
fmount /dev/sdd5 /opt/mgm

remounts_Nile.sh (shown in Example B-25) mounts the SAN file systems
mounted on nile by the mountsanfs_Nile.sh script on each of the compute
nodes.

It executes on the standby node (nile).

Example: B-25 remount_Nile.sh script

#! /bin/bash

#

# remount_Nile

# This script kills the resource tracker and unmount/mount the
filesystems on the compute nodes

cat nodes.cfg
echo "—commmm SR u

echo "kill resource tracker on the above compute nodes"
./runcmd "ki11 -9 \$(T1sof 2> /dev/null | grep '/opt/IBM' | grep
'resour' | awk ‘{print \$2}' | sort | unig)"

echo "------ SRR __ ST n

echo "run umount -a

./runcmd "umount -a

eCcho Mmoo n
echo "run df"

./runcmd "df"

[Yo] o N u
echo "sleep for 3 minutes"
sTeep 3m

1Y) (o T "

echo "run mount -a
./runcmd "mount -a
echo L n
echo "run df"

./runcmd "df"
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B.5.3.2 Failback to ORION scripts

Scripts to support failback from the standby node (nile) to the original front end
node (orion) such as failback_Nile.sh, umountsanfs_nile.sh, failback_Orion.sh,
mountsanfs_QOrion.sh, and remount_Orion.sh as follows:

» failback_Nile.sh (shown in Example B-26) performs an orderly shutdown of
the front end node role on nile, and restores it as a standby node. It invokes
other scripts such as umountsanfs_Nile.sh and services scripts identified
earlier.

This script executes on the standby node (nile).

Example: B-26 failback_Nile.sh script

#! /bin/bash

#

# failback Nile -- Set up Nile as standby head node.

#

# Written by Anthony Corrente

# Reviewed by Nagraj Alur, and Sachiko Toratani

#

# Description:

# This script can be used to set Nile as the standby head node.
# When set to standby, the following requirements need to be set:
# 1) Stop IISGrid service

# 2) Shutdown Ganglia and httpd services

# 3) NFS server switched off

# 4) Unmount the SAN filesystems

# 5) Virtual IP down.

#

init() {

1lTuser="1oad1"

11home=/home/Toad1

hostname="hostname -s” ;# short hostname
virtualhostname="kazan.itsosj.sanjose.ibm.com"

}

standby() {
## reverse what we do for primary
echo $"Setting current host as standby headnode..."
stoplISGrid
stopganglia
stopnfsserver
umountsanfsNile
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virtualIPifdown

}

stopIISGrid(){
## This will stop the IISGrid services
service IISGrid stop

}

stopganglia() {
## Stop Ganglia service
if service gmetad status; then
echo $"Stopping Ganglia gmetad, gmond, and httpd services...'
service gmetad stop
service gmond stop
service httpd stop
else
echo $"Ganglia gmetad, gmond, and httpd services are already
stopped."
fi
}

stopnfsserver() {

## Stop nfs server

echo $"Stopping NFS server"
service nfs stop

}

umountsanfsNile() {

## This will run the umountsanf Nile.sh script located under /root/
echo $"Unmounting SAN filesystems"
/root/umountsanfs_Nile.sh
df -k

}

virtualIPifdown() {

## down the virtual IP addresses
echo $"Downing Virtual IP Addresses"
ifdown eth0:1 && ifconfig eth0:1
ifdown ethl:1 && ifconfig ethl:l

}

checkvirtualIPisup() {
# returns 0 if virtual host is still up
# 1 if not up.
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echo $"Checking if virtual IP addresses are still up...(this takes
approximately 3 seconds.)"

ping -c 3 -i 1 ${virtualhostname?} 2>&1 > /dev/null

return $?

}

checkvirtualIPislocal () {
## check to see if the virtual IP address is running locally.
# returns 0 if virtual IP address is running Tocally.

# 1 if virtual IP address is not running locally.
ifconfig eth0:1 | grep inet
return $?
}
main() {
if checkvirtualIPisup && checkvirtualIPislocal ; then
standby
else

echo $"Virtual IP addresses are not up."
echo $"This may already be a standby node OR"
echo $"is not the current primary head node"
fi
}

init
main $@

» umountsanfs_Nile.sh (shown in Example B-27) performs an unmount of all
the file systems on the shared SAN drive. It is invoked by the failback_Nile.sh
script.

Example: B-27 umountsanfs_Nile.sh script

#! /bin/bash

#

# umountsanfs_Nile

# This script ummounts all the SAN filesystems from
# /home,/opt/IBM, /ds_overview, /opt/mgm

#
if 1sof | egrep '/home/|/opt/IBM/|/ds_overview|/opt/mgm'
then

echo $"Please review the above output and kill pids"
else

umount /home
umount /opt/IBM
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umount /ds_overview
umount /opt/mqm
fi

» failback_Orion.sh (shown in Example B-28) restores the original front end
node (orion) to its front end node role. It invokes other scripts such
mountsanfs_QOrion.sh and the services scripts identified earlier.

This script executes on the original front end node (orion).

Example: B-28 failback_Qrion.sh script

#! /bin/bash
#

# failback Orion -- Set up Orion to be the primary head node.
#

# Written by Anthony Corrente

# Reviewed by Nagraj Alur, and Sachiko Toratani

#

# Description:

# This script can be used to set Orion to be the primary head node.

# When set to primary, the following requirements need to be set and/or
met:

# 1) Virtual IP up

# 2) mount the SAN filesystems

# 3) Start Ganglia, including httpd service

# 4) Loadleveler configuration set to the correct central manager
# 5) NFS server setup

# 6) Start IISGrid service

#

init() {

1Tuser="1oad1"

11home=/home/Toad]1

hostname="hostname -s~ ;# short hostname
virtualhostname="kazan.itsosj.sanjose.ibm.com"

}

primary() {
## Set up as primary:
## Setup LoadLeveler
echo $"Setting current host as primary headnode..."
virtualIPifup
mountsanfsOrion
setTladmin
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startnfsserver

startganglia

startIISGrid

echo $"The head node should now be up. Please check."

echo $"Please run remount Orion.sh to remount the NFS mounts on the
compute nodes defined in the nodes.cfg file."

}

virtualIPifup() {

## up the virtual IP addresses
echo $"Upping Virtual IP Addresses"
ifup eth0:1 && ifconfig eth0:1
ifup ethl:1 && ifconfig ethl:1

}

mountsanfsOrion () {

## This will run the mountsanfs_Orion.sh script located under /root/
echo $"Mounting SAN filesystems"
/root/mountsanfs_Orion.sh
df -k

}

setlladmin () {

echo $"Setting LoadL _admin configuration file central_manager to
${hostname?}"

## Setup LoadlLeveler

ex ${11home?}/LoadL_admin <<LLADMIN
/central_manager = true

™ a-z]*:

s/~[a-z]*:/${hostname?}:

wq!

LLADMIN

}

startnfsserver() {

## Restart nfs server

echo $"Restarting NFS server"
exportfs -a 2>&1 > /dev/null
service nfs restart

exportfs -a 2>&1 > /dev/null
}

startganglia() {
## Start Ganglia service
if service gmetad status; then
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echo $"Ganglia gmetad, gmond, and httpd services are already
running"
else
echo $"Starting Ganglia gmetad, gmond, and httpd services..."
service gmetad start
service gmond start
service httpd start
fi
}

startIISGrid(){
## This will start the IISGrid services
service IISGrid start

}

checkvirtualIPisup() {
# returns 0 if virtual host is still up
# 1 if not up.
echo $"Checking if virtual IP addresses are still up...(this takes
approximately 3 seconds.)"
ping -c 3 -i 1 ${virtualhostname?} 2>&1 > /dev/null

return $?
}
main() {
if ! checkvirtualIPisup; then
primary
else
echo $"Virtual IP addresses still running."
echo $"Please re-run this script when head node is down."
fi
}
init
main $@
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» mountsanfs_Orion.sh (shown in Example B-29) mounts the file systems on

the shared SAN volumes on the original front end node (orion).
This script executes on the original front end node (orion).

Example: B-29 mountsanfs_QOrion.sh script

#! /bin/bash

#

# mountsanfs

# This script mounts all the SAN filesystems to

# /home, /ds_overview, /data, /opt/mgm, and /opt/IBM.
#

# /dev/sdfl 196870980 32122304 154748216 18% /home

# /dev/sdf2 98435476 13068052 80367196 14% /opt/IBM
# /dev/sdf3 98435476 95684 93339564 1% /ds_overview
# /dev/sdf5 71157244 554568 66988056 1% /opt/mgm

function fmount {

# This function takes 2 arguments
# dev - the device

# mtp - the mount point

dev=$1

mtp=$2

if [ -b $dev -a -d $mtp ]

then

mount $dev $mtp || echo "failed to mount $dev to $mtp"
fi

}

fmount /dev/sdfl /home

fmount /dev/sdf2 /opt/IBM

fmount /dev/sdf3 /ds_overview
fmount /dev/sdf5 /opt/mgm
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remounts_Orion.sh (shown in Example B-30) mounts the SAN file systems
mounted on orion by the mountsanfs_Orion.sh script on each of the compute

nodes.
It executes on the original front end node (orion).

Example: B-30 remount_Orion.sh script

#! /bin/bash

#

# remount_Orion

# This script kills the resource tracker and unmount/mount the
filesystems on the compute nodes

cat nodes.cfg

eCcho "—mmm - n

echo "kill resource tracker on the above compute nodes"
./runcmd "ki11l -9 \$(1sof 2> /dev/null | grep '/Opt/IBM' | grep
'resour' | awk '{print \$2}' | sort | unig)"

eCho Mmoo n

echo "run umount -a
./runcmd "umount -a
eCho Mmoo n
echo "run df"

./runcmd "df"

eCho Mmoo - "
echo "sleep for 3 minutes"
sleep 3m

echo Mmoo n

echo "run mount -a
./runcmd "mount -a
[Yo] o N u
echo "run df"

./runcmd "df"
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Parallel Framework

In this appendix we provides a brief overview of the Parallel Framework.
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C.1 Parallel Framework

Jobs developed with DataStage Enterprise Edition and QualityStage are
independent of the actual hardware and degree of parallelism used to run the
job. The parallel configuration file defines logical processing nodes that provides
a runtime mapping between the job and the actual infrastructure and resources
used at execution.

To facilitate scalability across the boundaries of a single server, and to maintain
platform independence, the parallel framework uses a multi-process architecture.

The runtime architecture of the parallel framework uses a process-based
architecture that enables scalability beyond server boundaries while avoiding
platform-dependent threading calls. The actual runtime deployment for a given
job design is composed of a hierarchical relationship of operating system
processes, running on one or more physical servers as shown in Figure C-1.

Conductor Node

Processing Node / /

@ P P P e

Processing Node /

Figure C-1 Process hierarchy of the parallel framework
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Each of these processes is briefly described here as follows:

| 2

Conductor Node (one per job) is the main process used to start jobs,
determine resource assignments, and create Section Leader (SL) processes
on one or more processing nodes. It acts as a single coordinator for status
and error messages, and manages orderly shutdown when processing
completes or in the event of a fatal error. The conductor node is run from the
primary server.

SLs (one per logical processing node) are used to create and manage player
processes which perform the actual job execution. The SLs also manage
communication between the individual player processes and the master
Conductor Node.

Players are one or more logical groups of processes used to execute the data
flow logic. All players are created as groups on the same server as their
managing SL process.

The parallel framework uses several different channels for interprocess
communication as shown in Figure C-2 on page 306. Within the same server
(such as a compute node), the communication channel is established through
shared memory, although this can be changed using environment variable
settings. When communication is across servers, such as grid implementations
with multiple compute nodes, TCP network protocol is used. The other channels
are as follows:

>

control channel is used for sending control messages to/from the conductor to
section leaders and section leaders to/from processes

stdout channel/pipe supports status messages
stderr channel/pipe supports error status codes and messages

APT_Communicator is used to send data directly from upstream to
downstream player processes. These paths support high data volumes and
cross-machine communication must be minimized.The data flow is directly
between player processes to maximize scalability. The Conductor and Section
Leaders do not pass data, but rather facilitate management, status, and error
messages.
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= Control Channel/TCP

——— Stdout Channel/Pipe
= Stderr Channel/Pipe

= = » APT Communicator
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{1

Figure C-2 Runtime control and data networks
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Additional material

This book refers to additional material that can be downloaded from the Internet
as described below.

D.1 Locating the Web material

The Web material associated with this book is available in softcopy on the
Internet from the IBM Redbooks Web server. Point your Web browser at:

ftp://www.redbooks.ibm.com/redbooks/SG247625

Alternatively, you can go to the IBM Redbooks Web site:

ibm.com/redbooks

Select the Additional materials and open the directory that corresponds with
the IBM Redbooks form number, SG247625.

D.2 Using the Web material

The additional Web material that accompanies this book includes the
SG247625.zip file, a collection of compressedscript examples
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D.2.1 System requirements for downloading the Web material

The following system configuration is recommended:

Hard disk space: 100 KB
Operating System: RedHat Enterprise Linux

D.2.2 How to use the Web material

Create a subdirectory (folder) on your workstation, and unzip the contents of the
Web material zip file into this folder.
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Related publications

The publications listed in this section are considered suitable for a more detailed
discussion of the topics covered in this book.

IBM Redbooks

For information about ordering these publications, see “How to get Redbooks” on
page 310. Note that some of the documents referenced here may be available in
softcopy only.

>

>

SOA Solutions Using IBM Information Server, SG24-7402

IBM WebSphere Information Analyzer and Data Quality Assessment,
SG24-7508

IBM WebSphere QualityStage Methodologies, Standardization, and
Matching, SG24-7546

IBM WebSphere QualityStage Methodologies, Standardization, and
Matching, SG24-7546

Other publications

These publications are also relevant as further information sources:

>

IBM Information Server - Delivering information you can trust, IBM United
States Announcement 206-308 dated December 12, 2006

Information Server Planning, Installation, and Configuration Guide Version
8.0.1, GC19-1048-01

Information Server Introduction Version 8.0.1, SC19-1049-01
Information Server Administration Guide Version 8.0.1, SC18-9929
IBM Information Server Reporting Guide Version 8.0.1, SC19-1162-01
IBM Information Server Quick Start Guide

IBM Information Server—Delivers next generation data profiling analysis and
monitoring through the new IBM WebSphere Information Analyzer module,
IBM United States Announcement 207-043 dated March 13th 2007
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» IBM Information Management Software Profiling: Take the first step toward
assuring data quality, December 2006, IMW11808-USEN

» IBM WebSphere DataStage Parallel Job Developer Guide, LC18-9891

» IBM WebSphere DataStage Parallel Job Advanced Developer Guide Version
8.0.1, LC18-9892-01

» IBM WebSphere DataStage Designer Client Guide, LC18-9893

» IBM WebSphere DataStage Director Client Guide, LC18-9894

» IBM WebSphere DataStage Administrator Client Guide, LC18-9895

» IBM WebSphere DataStage BASIC Reference Guide, LC18-9897

» IBM WebSphere DataStage Server Job Developer Guide, LC18-9898

» IBM WebSphere DataStage Parallel Engine Message Reference Version 8,
LC18-9931

» IBM WebSphere DataStage Connectivity Guide for IBM DB2 Databases,
LC18-9932

Online resources

These Web sites are also relevant as further information sources:

» IBM Information Server information center
http://publib.boulder.ibm.com/infocenter/iisinfsv/v8r0/index.jsp

» Installing Linux on IBM systems

http://www.ibm.com/developerworks/systems/Tibrary/es-networkinstall/
index.html

How to get Redbooks

You can search for, view, or download Redbooks, Redpapers, Technotes, draft
publications and Additional materials, as well as order hardcopy Redbooks, at
this Web site:

ibm.com/redbooks
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Help from IBM

IBM Support and downloads

ibm.com/support

IBM Global Services

ibm.com/services
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