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About Process Manager

This chapter introduces Process Manager concepts and contains an overview of the Process Manager
architecture. It also briefly describes the Process Manager Client components and their use.

Overview

Process Manager is a workload management tool that allows users to automate their business processes
in UNIX and Windows environments. Process Manager provides flexible scheduling capabilities and load
balancing in an extensible, robust execution environment.

Using the Process Manager Client, users can create and submit complex flow definitions to Process
Manager Server, which manages the dependencies within a flow and controls the submission of jobs to
LSF master host. LSF provides resource management and load balancing, and runs the jobs and returns
job status to the Process Manager Server. From Process Manager Client, users can also monitor and
control their workflows within Process Manager.

An optional failover host provides Process Manager Server redundancy in the event that it experiences
an outage.

Administering Platform Process Manager 7



About Process Manager

Components
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The system is made up of the following components:

The Process Manager (Server) host
The Process Manager (Server) failover host
The Master host

Process Manager Client, which consists of the following:
Process Manager Designer

The Flow Editor
The Calendar Editor
The Flow Manager
The Command Line Interface (CLI)

Process Manager Server

The Process Manager Server consists of a single daemon, jfd. The Process Manager Server controls the
submission of jobs to LSF, managing any dependencies between work items.

Running multiple Process Manager servers and daemons

You can have multiple Process Manager servers in a single Platform LSF cluster, and you can install and
run multiple instances of jfd on one or more Process Manager servers. This is useful, for example, if you
have different Process Manager environments running in one cluster.

To support running multiple instances of jfd, set JS_MULTI_INSTANCE=true in js.conf.

To avoid conflicts and to ensure that each job is unique among multiple Process Manager servers, you
must ensure that each combination of user name and flow name is unigque within the cluster.

Process Manager licenses

Process Manager software is licensed per core, not per host or per cluster, so hosts with multicore
processors require multiple licenses.

For example, if you run Process Manager on an eight-core host, you will require at least eight licenses.
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About Process Manager

To support running multiple instances of jfd in your Platform LSF cluster, you need either a number of
licenses equal to the total number of cores on all Process Manager servers, or the maximum number of
jfd instances that you are required to run, whichever is greater.

For example, if you run Process Manager on an eight-core host and a four-core host, you will require at
least 12 licenses. If you intend to run a total of 16 instances of j¥d on the two hosts, you will require 16
licenses, rather than 12.

The Process Manager Server failover host

An optional failover daemon (fod) is available for UNIX servers. The failover daemon starts the Process
Manager Server and monitors its health. If required, the failover daemon starts the Process Manager
Server on the failover machine.

Master host

The master host receives jobs from the Process Manager Server, manages any resource dependencies the
job may have, and dispatches the job to an appropriate LSF host.

LSF master host

LSF dispatches all jobs submitted to it by the Process Manager Server, and returns the status of each job
to the Process Manager Server. It also manages any resource requirements and load balancing within the
compute cluster.

Process Manager Client

The Process Manager Client contains the graphical client applications that work with Process Manager:
the Process Manager Designer and the Flow Manager.

Process Manager Designer

The Process Manager Designer allows users to edit Process Manager flows and calendars by using the
Flow Editor and the Calendar Editor.

Flow Editor

Users use the Flow Editor to create flow definitions: the jobs and their relationships with other jobs in the
flow, any dependencies they have on files, and any time dependencies they may have. Users also use the
Flow Editor to submit their flow definitions, which places them under the control of Process Manager.

Calendar Editor

Users use the Calendar Editor to define calendars, which Process Manager uses to calculate the days on
which a job or flow should run. Calendars contain either specific dates or expressions that resolve to a
series of dates. Process Manager calendars are independent of jobs, flow definitions and flows, so that
they can be reused.

Users can create and modify their own calendars. These are referred to as user calendars. The Process
Manager administrator can create calendars that can be used by any user of Process Manager. These are
referred to as system calendars. Process Manager includes a number of built-in system calendars so you
do not need to define some of the more commonly used expressions.
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Flow Manager

Users use the Flow Manager to trigger, monitor and control running flows, and to obtain history
information about completed flows.

The command line interface

Users use the command line interface to submit predefined flows to the Process Manager Server, to trigger,
monitor and control running flows, and to obtain history information about completed flows.
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Data flow

The following describes how Process Manager Server interacts with LSF master host to process flows:

Subrmit flow . S hak
definition Submiit job ufxmnady
F'rnce_m - e Process Manaoer Manager or
Studin f——————— (fid) LSF W aster
Flowe status Host

SnEE gor
gol yayedsic

Compute
host

1. The user uses the Flow Editor to create a flow definition and submits it to the Process Manager Server.
2. Process Manager Server stores the flow definition in its working directory.

3. When the flow is triggered, Process Manager Server manages the dependencies within the flow. When
ajob is ready to be run, Process Manager Server submits it to LSF master host.

4. The LSF master host manages any resource dependencies the job may have, and dispatches the job to
an appropriate compute host.

5. When the job runs, the compute host sends the status of the job to the LSF master host, which writes
the job status to Isb.events.

6. Process Manager Server reads Isb.events periodically to obtain the status of the jobs it submitted.

7. Process Manager Server uses the status of the job to determine the next appropriate action in the flow.

8. On request from the user, Process Manager Server presents flow status to the Flow Manager.
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Security

Process Manager, in its default configuration, provides security through the following methods:

User authentication
Role-based access control

User authentication

We support two models for user authentication. In js.conf, specify JS_LOGIN_REQUIRED=true]|
false, which indicates whether a user is asked to log in when they start Process Manager Clients or not.

If JS_LOGIN_REQUIRED=FTalse, no log in is required.

IfJS_LOGIN_REQUIRED=true, whenthe user starts Calendar Editor or Flow Manager they are prompted
for a user name and password which is verified by the Process Manager Server. If the user name is a

Windows user name, it must also include the domain name. The domain name and user name are passed
to the server for verification. The Process Manager Server tries to verify the user name from the domain.

Communications are encrypted using a CAST Cipher with a 64-bit private key.

LDAP

Process Manager supports LDAP authentication through PAM (Pluggable Authentication Modules, a
3rd-party tool) if JS_LOGIN_REQUIRED=true.

To enable LDAP authentication, you need to configure your PAM policy to add a service name
eauth_userpass for the module type: auth.

For example, in a Solaris system, you may add the following entry in the /etc/pam.conf file:

eauth_userpass auth required pam_ldap.so.1

Role-based access control

In addition to authentication, Process Manager uses role-based access control to secure certain types of
objects. Any user of Process Manager can create and submit their own flow definitions, and monitor and
control their own flows within the Process Manager system, provided that their user ID is recognized by
LSF. In addition, all users can view calendars and flows submitted by another user. However, special
permissions are required to install and configure Process Manager, or to modify Process Manager items
on behalf of another user.

Process Manager recognizes the following roles:

Primary Process Manager administrator—required to install a Process Manager server and change
permissions. It is also the user under which the Process Manager server runs, and is the minimum
authority required to stop the Process Manager server.

Process Manager administrator—can create, delete, modify flows on behalf of another user.

Process Manager control administrator—can control existing Process Manager items on behalf of
another user. This user cannot submit or remove flows belonging to another user.

Process Manager user—can view calendars and flows owned by another user, but cannot modify them.
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Encrypted communications

You can enable encrypted communications between Process Manager Server and its clients, to further
secure the Process Manager network by installing the strong encryption package for your platform. If you
want to use this feature, encryption must be enabled on all clients, as well as on the server.
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About Failover

Process Manager supports an optional failover feature, which provides redundancy for the Process
Manager Server. The failover feature allows you to configure a second Process Manager Server host to
take over the responsibilities of the primary Process Manager Server host if it should fail. The failover
feature includes the Platform EGO or failover daemon (fod, in case of UNIX), which starts the Process
Manager Server on the primary Process Manager Server host. The failover daemon monitors the health
of the primary Process Manager Server, starting Process Manager Server on the failover host if the primary

fails to respond within a certain time period.

The failover feature relies on ashared file system for access to the working directory of the Process Manager

Server.
flowy definitions,
flowy status
JETOPhwork
o
Gﬁ*’
o
5
o
— K2
heartheat
—1
Prirrary “By Failover
Frocess Manager Host *“.@.@ FProcess Manager Host
L3
Ish.events

1. Process Manager Server updates flow status in its working directory based on data it reads from

Isb.events.

2. The fod or EGO on the failover host monitors the primary host. If it receives no response from the
heartbeat, it assumes the primary host is down, and starts jfd on the failover host. Process Manager

Server is now running on the failover host.

3. The fod or EGO on the failover host continues to monitor for a response from the primary host.
When it receives a response, it stops j¥d on the failover host, returning control to the primary host.

The failover host requires access to both the Process Manager working directory JS_ TOP/work, and

the events file Isb.events.
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About Calendars

Process Manager uses calendars to define the dates in a time event, which is used to determine when a
flow triggers or a job runs. Calendars are defined independently of flows and jobs so that they can be
associated with multiple time events.

A time event consists of the date and time to trigger the event, and the duration in which the event is valid
(in time or number of occurrences). The calendar provides the date specification for the time event.

Process Manager has two types of calendars:

User calendars
System calendars

You create both types of calendars using the Calendar Editor.

Users can only manipulate their own calendars, but they can use system calendars and calendars
belonging to other users when combining calendars.

About user calendars

User calendars are created by individual users. Users create a new calendar when they have a requirement
for a unique time event, and no calendar in the current list of calendars resolves to the correct date or set
of dates. Users can create simple calendars, or calendars that combine multiple calendars, both user and
system, to create complex schedule criteria.

These calendars are owned by the user who created them and can be used by any user. Only the owner
can modify or delete these calendars.

About system calendars

System calendars are built-in or created by a Process Manager administrator. These calendars are owned
by the virtual user Sys and can be used by any user.

Process Manager comes with a set of pre-defined system calendars that you can use as is to suit the needs
of your site. In addition to these built-in calendars, the Process Manager administrator may define other
system calendars.

About changing or deleting calendars

Once created, calendars can be changed or deleted. However, if you change or delete a calendar when it
is in use (that is, when a flow definition is triggered by an event that uses the calendar, when a flow is
running and contains a time event that uses that calendar, or when the calendar is referenced by another
calendar), your changes will only take effect on any new instances; current instances will continue to use
the previous calendar definition.

Time zones

It is possible for users to run their Process Manager Clients from a different geographic time zone than

the Process Manager Server. Therefore it is important to note that, by default, all time events specified in
a flow definition are based on the time zone set in JS_TIME_ZONE. For example, Joe is in Los Angeles

and is connected to a Process Manager server in New York. He has set JS_TIME_ZONE=server. When

Joe defines a flow to trigger at 5 p.m, it triggers at 5 p.m. New York time, not Los Angeles time.

If you change the time zone, you must restart Process Manager.

You can also change the time zone of a specific time event when you create that time event.
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All start times displayed for a work item in Flow Manager are in GMT (Universal Time).
Tip:
Note that the time used with the calendars is based on the time zone set

in JS_TIME_ZONE. The time zone can be set as server, client (default),
or Universal Time (UTC also known as GMT).

Default change

In Process Manager 3.0, the default for JS_ TIME_ZONE was server. The default is now client.

Built-in system calendars

Types of Calendars Calendar Names

Weekly calendars Mondays@Sys
Tuesdays@Sys
Wednesdays@Sys
Thursdays@Sys
Fridays@Sys
Saturdays@Sys
Sundays@Sys
Daily@Sys
Weekdays@Sys
Weekends@Sys
Businessdays@Sys

Monthly calendars First_monday_of_month@Sys
First_tuesday_of_month@Sys
First_wednesday_of _month@Sys
First_thursday_of_month@Sys
First_friday_of_month@Sys
First_saturday_of_month@Sys
First_sunday_of _month@Sys
First_weekday_of_month@Sys
Last_weekday_of _month@Sys
First_businessday_of_month@Sys
Last_businessday_of _month@Sys

Biweekly pay_days@Sys
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Types of Calendars Calendar Names

Yearly calendars Holidays@Sys
First_day_of year@Sys
Last_day_of year@Sys
First_businessday_of year@Sys
Last_businessday_of year@Sys
First_weekday_of year@Sys
Last weekday_of year@Sys

The Holidays@Sys calendar

When you receive Process Manager, it comes with some predefined system calendars. Most of these
calendars are ready to be used. The calendar Holidays@Sys can be a particularly important calendar for
use in creating schedules, but it should be edited to reflect your company holidays, before users begin
creating schedules. It should also be updated annually, to reflect the current year’s statutory holidays,
company-specific holidays, and so on.

Some of the other built-in calendars rely on the accuracy of Holidays@Sys, including any calendar that
defines business days, since a business day is a weekday that is not a holiday.

The Biweekly pay days@Sys calendar

The Biweekly pay days@Sys calendar assumes a Friday pay day. If biweekly pay days are a different day
of the week, edit this calendar to specify the correct day of the week for pay days.

Administering Platform Process Manager 17



About Process Manager

About Exceptions

Process Manager provides flexible ways to handle certain job processing failures so that you can define
what to do when these failures occur. A failure of a job to process is indicated by an exception. Process
Manager provides some built-in exception handlers you can use to automate the recovery process, and
an alarm facility you can use to notify people of particular failures.

Process Manager monitors for the following exceptions:

Misschedule
Overrun
Underrun
Start Failed
Cannot Run

Misschedule

A Misschedule exception occurs when a work item depends on a time event, but is unable to start during
the duration of that event. There are many reasons why your job can miss its schedule. For example, you
may have specified a dependency that was not satisfied while the time event was active.

Overrun

An Overrun exception occurs when a work item exceeds its maximum allowable run time. You use this
exception to detect run away or hung jobs.

Underrun

An Underrun exception occurs when a work item finishes sooner than its minimum expected run time.
You use this exception to detect when a job finishes prematurely.

Start Failed

A Start Failed exception occurs when a job or job array is unable to run because its execution environment
could not be set up properly. Typical reasons for this exception include lack of system resources such as
a process table was full on the compute host, or a file system was not mounted properly.

Cannot Run

A Cannot Run exception occurs when a job or job array cannot proceed because of an error in submission.
A typical reason for this exception might be an invalid job parameter.
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User-specified conditions

In addition to the exceptions, you can specify and handle other conditions, depending on the type of work
item you are defining. For example, when you are defining a job, you can monitor the job for a particular
exit code, and automatically rerun the job if the exit code occurs. The behavior when one of these
conditions occurs depends on what you specify in the flow definition.

You can monitor for the following conditions:

Work Item Condition
Flow An exit code of n (sum of all exit codes)
n unsuccessful jobs
A work item has exit code of n
Subflow An exit code of n
n unsuccessful jobs
A work item has exit code of n
Job An exit code of n
Job array An exit code of n

n unsuccessful jobs
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Behavior when an exception occurs

The following describes the behavior when an exception occurs, and no automatic exception handling is

specified:

When a... Experiences this exception...  This happens...

Flow definition Misschedule The flow is not triggered.

Flow Overrun The flow continues to run after the exception occurs. The run
time is calculated from when the flow is first triggered until its
status changes from Running to Exit or Done, or until the
Overrun time is reached, whichever comes first.

Underrun The time is calculated from when the flow is first triggered until
its status changes from Running to Exit or Done.

Subflow Misschedule The subflow is not run.

Overrun The subflow continues to run after the exception occurs. The
run time is calculated from when the subflow is first triggered
until its status changes from Running to Exit or Done, or until
the Overrun time is reached, whichever comes first.

Underrun The time is calculated from when the subflow first starts
running until its status changes from running to Exit or Done.

Job Misschedule The job is not run.

Cannot Run The job is not run.

Start Failed The job is still waiting. Submission of the job is retried until the
configured number of retry times. If the job still cannot run, a
Cannot Run exception is raised. The default number of retry
times is 20.

Overrun The job continues to run after the exception occurs. The run
time is calculated from when the job is successfully submitted
until it reaches Exit or Done state, or until the Overrun time is
reached, whichever comes first.

Underrun The time is calculated from when the job is successfully
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When a... Experiences this exception...  This happens...
Job array Misschedule The job array is not run.
Cannot Run The job array is not run.
Start Failed The job array is still waiting. Submission of the job array is

retried the configured number of retry times. If the job array still
cannot be started, a Cannot Run exception is raised. The
default number of retry times is 20.

Overrun The job array continues to run after the exception occurs. The
run time is calculated from when the job array is successfully
submitted until its status changes from Running to Exit or
Done, or until the Overrun time is reached, whichever comes
first.

Underrun The time is calculated from when the job array is successfully
submitted until each element in the array reaches Exit or Done
state.
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About Exception Handling

Process Manager provides built-in exception handlers you can use to automatically take corrective action
when certain exceptions occur, minimizing the human intervention required. You can also define your
own exception handlers for certain conditions.

Built-in exception handlers

The built-in exception handlers are:

Rerun
Kill
Opening an alarm

Rerun

The Rerun exception handler reruns the entire work item. Use this exception handler in situations where
rerunning the work item can fix the problem. The Rerun exception handler can be used with Underrun,
Exit and Start Failed exceptions. Work items that have a dependency on a work item that is being rerun
cannot have their dependency met until the work item has rerun the last time. When selecting the Rerun
exception handler, you can specify the maximum number of times the exception handler reruns the work
item.

Kill

The Kill exception handler Kills the work item. Use this exception handler when a work item has overrun
its time limits. The Kill exception handler can be used with the Overrun exception, and when you are
monitoring for the number of jobs done or exited in a flow or subflow.

If you are running z/OS mainframe jobs on Windows, you need to configure a special queue and submit
jobs to that queue to be able kill them.

Alarm

An alarm provides both a visual cue that an exception has occurred, and either sends an email notification
orexecutesascript. You use an alarm to notify key personnel, such as database administrators, of problems
that require attention. An alarm has no effect on the flow itself.

You can use an alarm as an automated exception handler for many types of exceptions.

For other types of exceptions where alarms are not available as exception handlers, you can create an
alarm directly in the Flow Editor.

An opened alarm appears in the list of open alarms in the Flow Manager until the history log file containing
the alarm is deleted or archived.

Alarms are configured by the Process Manager administrator.

Behavior when built-in exception handlers are used

The following describes the behavior when an exception handler is used:
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When a...

Experiences
this
Exception...

and the Handler This Happens...

Used is...

Flow

Overrun

Underrun

Flow has exit
code of n

n unsuccessful
jobs

Work item has
exit code of n

Kill

Alarm

Rerun

Alarm

Rerun

Alarm

Kill

Alarm

Rerun

The flow is killed. Allincomplete jobs in the flow are killed. The
flow status is ‘Killed'.

The alarm is opened. The flow continues execution as
designed.

Flows that have a dependency on the success of this flow may
not be triggered, depending on the type of dependency. The
flow is recreated with the same flow ID. The flow is rerun from
the first job, as many times as required until the execution time
exceeds the underrun time specified.

The alarm is opened.

Flows that have a dependency on this flow may not be
triggered, depending on the type of dependency. The flow is
recreated with the same flow ID. The flow is rerun from the
first job, as many times as required until an exit code other
than n is reached.

The alarm is opened. Flows that have a dependency on this
flow may not be triggered, depending on the type of
dependency.

The flow is killed. Allincomplete jobs in the flow are killed. The
flow status is ‘Killed’.

The alarm is opened. Flows that have a dependency on this
flow may not be triggered, depending on the type of
dependency. The flow continues execution as designed.

Flows that have a dependency on this flow may not be
triggered, depending on the type of dependency. The flow is
rerun from the first job, as many times as required until the
work item has a different exit code.
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When a... Experiences and the Handler This Happens...

this Used is...

Exception...

Subflow Overrun Kill The subflow is killed. The flow behaves as designed.
Alarm The alarm is opened. Both the flow and subflow continue
execution as designed.

Underrun Rerun Work items that have a dependency on this subflow may not
be triggered, depending on the type of dependency. The
subflow is rerun from the first job, as many times as required
until the execution time exceeds the underrun time specified.

Alarm The alarm is opened. The flow continues execution as
designed.

Subflow has exit Rerun Work items that have a dependency on this subflow may not

code of n be triggered, depending on the type of dependency. The
subflow is rerun from the first job, as many times as required
until an exit code other than n is reached.

Alarm The alarm is opened. The flow continues execution as
designed.

n unsuccessful  Kill The subflow is killed. The flow behaves as designed.

jobs

Alarm The alarm is opened. The flow and subflow continue
execution as designed.

A work item has Rerun Work items that have a dependency on this flow may not be

exit code of n triggered, depending on the type of dependency. The flow is
rerun from the first job, as many times as required until the
work item has a different exit code.

Job or job array Overrun Kill The job or job array is killed. The flow behaves as designed.
The job or job array status is determined by its exit value.
Alarm The alarm is opened. Both the flow and job or job array
continue to execute as designed.

Underrun Rerun Objects that have a dependency on this job or job array may
not be triggered, depending on the type of dependency. The
job or job array is rerun as many times as required until the
execution time exceeds the underrun time specified.

Alarm The alarm is opened. The flow continues execution as
designed.

An exit code of Rerun The job or job array is rerun as many times as required until

n it ends successfully.

Alarm The alarm is opened. The flow behaves as designed.

n unsuccessful  Kill The job array is killed. The flow behaves as designed. The job

jobs array status is determined by its exit value.

Alarm The alarm is opened. The flow continues execution as

designed.
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User-defined exception handlers

In addition to the built-in exception handlers, you can create your flow definitions to handle exceptions
by:

Running a recovery job
Triggering another flow

Recovery job

You can use a job dependency in a flow definition to run a job that performs some recovery function
when an exception occurs.

Recovery flow

You can create a flow that performs some recovery function for another flow. When you submit the
recovery flow, specify the name of the flow and exception as an event to trigger the recovery flow.
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IPv6 support

The Process Manager Server daemon (JFD) handles communication between the IPv4 and IPv6 hosts in
the following manner:

IPv4 only

JFD listens on an IPv4 socket and can only accept connections from IPv4 clients.
IPv6 only

JFD listens on an IPv6 socket and can only accept connections from IPv6 clients.
IPv4/IPv6 dual stack

JFD can accept connections from both IPv4 and IPv6 clients. Most operating systems that support
IPv6 can accept both IPv6 and IPv4 connections by emulating an IPv6 address: the operating system
converts the IPv4 address to an IPv4-mapped IPv6 address.

Since Windows XP and Windows Server 2003 do not have this feature, Process Manager creates two
sockets for IPv4 and IPv6 on a dual-stack host to handle separate connections from IPv4 and IPv6.
This allows all operating systems to handle an IPv4/1Pv6 dual-stack host, including supported
Windows operating systems.
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New features

New method of setting user variables

You can now use external files to set user variables for the following work items:

Jobs and job arrays
Job submission scripts and job submission script arrays
Local jobs

These external files are specified by the ]S FLOW_VARIABLE_FILE environment variable for flow
variables, by the JS_GLOBAL_VARIABLE_FILE environment variable for global variables, and by
the JS_ PARENT_FLOW_VARIABLE_FILE environment variable for parent flow variables.

This external file contains one variable-value pair on each line. The values in the external file must
not contain semicolons (;) or control characters.

Process Manager will not initially create these files — the jobs need to create these files. This approach
does not require a job starter, and the job command is not required to use shell scripts. Any binary or
script will work — they just need to write to the file.

The original method of setting flow and global variables (JS_FLOW_VARIABLE_LIST and
JS_GLOBAL_VARIABLE_LIST, respectively) stillwork, but are now deprecated and Process Manager
uses this original method internally to obtain the variable-value pairs.

When setting parent flow variables, you can now use the JS_FLOW_SHORT_NAME built-in variable
when you need to use the shortened version of the flow name to avoid a potential name conflict issue
when using JS_ PARENT_FLOW_VARIABLE_FILE to set parent flow variables.

For example, there are two dynamic subflows (DSF1 and DSF2) in a main flow (11:usr1:F1), that
both refer to the same target flow (TF). If the target flow sets a parent flow variable myvar, both
dynamic subflows will overwrite each other’s value of the myvar variable.

To prevent this issue, for all subflows and flow arrays in a flow instance, use the
JS_FLOW_SHORT_NAME variable to indicate the name of the subflow.

For example,

For a subflow named 11:usri1:F1:SF1:SSF1, this variable is set to SSF1.
For a main flow named 11 :usri1:F1, this variable is set to F1.

For aflowarray element named 11:usr1:F1:FA(1), thisvariable is set to FA. Note that this does
not include the array index. If you need to differentiate between array elements, you must use the
JS_FLOW_INDEX built-in user variable.

Using the variable evaluator for decision branch
variables

Using the flow editor, you can now add a new work item to a job flow called the Variable Evaluator
(VE). This new work item allows jobs to depend on the evaluation of variable expressions instead of
the traditional job exit status, time events, file events, and proxy events. This new work item contains
no actual jobs to run, and its purpose is to serve as an intermediate step between jobs and the validation
of variable decision branches.
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In a typical work flow, the predecessors of a variable evaluator assign values to user variables. When
all the variables are set, the variable evaluator will then evaluate all of its variable expression branches
and determine which sucessors should start executing.

Flow arrays

Using the flow editor, you can now add flow arrays as part of a job flow. A flow array works in a similar
fashion to a job array, but at a subflow level. A flow array follows the same convention as a subflow
and requires a user to select a flow definition to form the array elements. When Process Manager
instantiates the flow array, a specified number of flow elements start to run in parallel.

Local jobs

Using the flow editor, you can now add local jobs as part of a job flow. Local jobs will execute
immediately on the Process Manager host without going through LSF.

Since alocal job is short, killing a local job is disabled in Process Manager to simplify the functionality
of a local job.

Dynamic subflows and flow arrays

Using the flow editor, you can now add an existing flow definition as a dynamic subflow within a flow
diagram.

A dynamic subflow, also called a subflow by reference, refers to a target flow that has already been
submitted to Process Manager. Only flows that have been submitted to Process Manager and published
are eligible target flows for dynamic subflows. When you modify the definition of the target flow, all
the mainflows that reference this target flow can obtain the latest version.

Using the flow editor, you can now add an existing flow array definition as a dynamic flow array within
a flow diagram.

A dynamic flow array, also called a flow array by reference, refers to a target flow that has already been
submitted to Process Manager. Only flows that have been submitted to Process Manager and published
are eligible target flows for dynamic flow arrays. The target flow is essentially converted into a dynamic
flow array in which each array element is equivalent to the target flow.

To distinguish between the dynamic subflows or flow arrays and the original (non-dynamic) subflows
or flow arrays, the original (non-dynamic) subflows are now referred to as static subflows, while the
original (non-dynamic) flow arrays are now referred to as static flow arrays.

Flow versioning

You can now submit a flow with comments to provide a description of each flow version. This makes
it easier to track different versions of the flow.

Using the flow manager, you can now view the version history of the flow to see the different versions
of the flow that are submitted. In the flow manager, right-click a flow definition and select View
Version, then click View History to view the version history list.

Using the flow manager, you can now set the default version of the flow. The default version of the
flow is the version set to be effective at the current time. If you trigger this flow, Process Manager will
instantiate the flow instance with the default version.

In a dynamic subflow that is automatically updated, the currently-used version is the same as the
default version. In a dynamic subflow that is manually updated, the currently-used version is the
default version of the target flow at the main flow submission time, or the default version at the time
that you last manually updated the dynamic subflow.
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You can now set the default version of the specified flow using the jsetversion command.

The jflows -1 command now shows the currently-used version of the specified flow (specifically,
jflows -l -f flow_name).

The jdefs -1 command now shows the default version and the latest version of the specified flow
(specifically, jdefs -I -f flow_name).
You can now view the version history of a flow by using the jdefs -v command.

Defining and viewing input variables in flows and jobs

You can now specify user variables (in addition to environment variables) when specifying flow
attributes to allow a flow to use these variables. Previously, you could only define environment
variables, but now you can define these variables as input variables.

You can now view the name and values of input and local variables when viewing the Runtime
Attributes of a flow, or by using the -1 option of the j job command.

Using the flow manager, you can now set user variables when triggering flows by using the Trigger >
With Variables menu option.

Input variables are now available to static and dynamic subflows, and flow arrays.
Input variables for jobs are now referred to as environment variables.

Viewing and setting flow variables

Setting

Using the flow manager, you can now view and set flow variables for subflows and flow arrays in
addition to main flows.

In the flow manager, the Set Variables menu item is now Set Flow Variables to reflect the fact that
this menu item is now available to subflows and flow arrays (in addition to flows). Navigate to this
menu item by by right-clicking on a flow instance that has a status of Exit, Running, or Suspended.
The jsetvars command now supports the -s, -r, and -1 options for use with -i flow_ID. This
means that you can now add, edit, remove, or view flow variables (in addition to global variables by
using the -g option).

The jsetvars command now allows you to specify the scope for the -s, -r, and -1 options. This
means that you can now specify a specific scope (such as for a specific subflow) when adding, editing,
removing, or viewing flow variables.

additional starting points to rerun flows

Using the flow manager, you can set specific work items in the flow from which to rerun the flow.
This allows you to have more flexibility in correcting errors in a flow by rerunning jobs other than the
last exited job in the flow.

Exited jobs in the flow automatically become rerun starting points in addition to any rerun starting
points that you have set.

Displaying jobs that are pending in LSF

Process Manager now displays a brown border around jobs that are pending in LSF in a flow, which
means that the job is waiting in a queue for scheduling and dispatch. Previously, Process Manager
treated these jobs as Running and displayed a green border around these jobs. Tooltipsand job runtime
attributes show these jobs as Pending in LSF, while jflows -1 output shows these jobs as
Pending.

Unless otherwise specified, any operation that applies to Running jobs also applies to jobs that are
Pending in LSF.
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Flow working directory

You can now specify the working directory for flows, subflows, and flow arrays (in addition to jobs
and job arrays). All valid inner work items (subflows, jobs, and job arrays) in the flow will use this
directory as the working directory unless you further specify a working directory for the inner work
item. In this case, the working directory setting for the inner work item will override the setting for
this flow.

As for job and job array working directories, you can use user variables when specifying the flow
working directory.

Multiple Process Manager servers

You can now run multiple Process Manager servers in a single Platform LSF cluster. This is useful,
for example, if you have different Process Manager environments running in one cluster.

To avoid conflicts and to ensure that each job is unique among the multiple Process Manager servers,
you must ensure that each combination of user name and flow name is unique within the cluster.

You can only run multiple Process Manager servers if they are on UNIX hosts.

New version of JRE

JRE has changed from version 1.4 to 1.6.

Deprecated support for Solaris 7

Process Manager no longer supports Solaris 7.

User priority

Process Manager no longer allows you to set the user priority for jobs if your Platform LSF cluster
does not have user priority enabled (that is, if MAX_USER_PRIORITY is undefined in Isb.params).
Previously, if you defined user priority under these circumstances, your job submission would fail.

Define the user priority for your job in the Processing tab in the Edit Job dialog.

LDAP support

Process Manager now supports LDAP authentication through PAM on UNIX hosts.

PAM (Pluggable Authentical Modules) is a third-party tool that you can configure to use the
pam_Idap module from the 1ibpam-1dap package to log into the LDAP server for password
authentication.

Silent installation

You can now install Process Manager silently on Windows hosts without requiring user input. To
accomplish this, run the installer once to record your responses in a response file, then run subsequent
installations using the response file to automate your installation responses

Installing a Windows host to a UNIX cluster

You can now install Process Manager on a Windows host and have that host join a UNIX cluster. This
results in a mixed cluster of UNIX and Windows hosts.
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When running the installer on a Windows host, select Join an existing UNIX cluster in the
Installation Options dialog to add the Windows host to a UNIX cluster.
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This chapter describes how to add components to the Process Manager system, how to maintain the
system, how to obtain historical information, and some troubleshooting techniques.
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Configure a failover host (managed by EGO)

For EGO failover to function correctly, Process Manager must have its conf and work directories installed
in a shared location.

When you install Process Manager as an EGO service, Process Manager benefits from the failover features
of Platform EGO. If the server running Process Manager fails, Platform EGO relocates and restarts Process
Manager on another host.

1. Injs.conf, setJS_FAILOVER=true and define JS_FAILOVER_HOST.
The hosts that you define for JS_ HOST and JS_FAILOVER_HOST must both belong to the EGO
ManagementHosts resource group.
2. Edit the processmanager . xml file.
e Windows: %LSFENVDIR%\ego\cluster_name\eservice\esc\conf\services
\processmanager .xml

e UNIX: $LSFENVDIR/ego/cluster_name/eservice/esc/conf/services/
processmanager .xml

3. Change the StartType from MANUAL to AUTOMATIC.
Navigate to the following line:
<sc:StartType>MANUAL</sc:StartType>
Change this line to the following:
<sc:StartType>AUTOMATIC</sc:StartType>
4. Add JS_FAILOVER_HOST to the ResourceRequirement select statement.
Navigate to the following line:
<ego:ResourceRequirement>select("JS_HOST")</ego:ResourceRequirement>
Change this line to the following:
<ego:ResourceRequirement>select(*JS_HOST" || *JS_FAILOVER_HOST")</ego:ResourceRequirement>
5. Save and close the file.
6. Restart EGO to apply your changes.
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Install and configure a failover host on UNIX
(managed by failover daemon)

Note:

Follow this procedure only if you have not installed Process Manager as
an EGO service.

When you install Process Manager Server, the failover daemon fod is automatically installed. You only
need to license and configure the failover host. It is recommended that you do this prior to installing a
large number of Process Manager clients, because each client needs to be configured to connect to the
failover host automatically if the primary host is unavailable.

Procedure overview:

1. Configure the primary host to recognize the failover host.

2. Prepare the installation files on the failover host.

3. Prepare the configuration on the failover host.

4. Install Process Manager Server on the failover host, and start the failover host.

Configure the primary host

1. Logon to the Process Manager Server host as root or as the primary Process Manager administrator.

2. Runjadmin stop.

3. EditJS_TOP/conf/js.conf.

4. For the JS_FAILOVER parameter, specify true. Be sure to remove the comment character #.

5. For the JS_FAILOVER_HOST parameter, specify the fully-qualified name of the failover host.

6. Optional. 