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To implement web applications within an existing
organization requires the ability to integrate the web

front-end to new and existing back-end applications,
creating one enterprise production environment.
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It's no secret that the Internet, and specifically, e-business, is changing
the way companies conduct business. In fact, analysts predict that

by 2003 the Internet will become the predominant mechanism for
conducting business. Most of this growth will occur through electronic
markets, which will serve as nodes of commercial activity, linking
buyers and suppliers.

CATALYST FOR CHANGE

Although the Internet has existed since the 1970s, only in the
past six or so years has this usage become so widespread. It was
the World Wide Web that opened the Internet, paving the way for
e-business. What was previously a public web site used for mar-
keting presence and lead generation has now become the primary
tool utilized by enterprises to leverage their retail sales, product
support, customer service, and as a channel for the delivery of
electronic services.

Suddenly, organizations have an effective way to reduce the time
and costs of delivering products and services by giving staff, clients,
suppliers and distributors direct access to information via the Internet.
In other words, the Internet has shortened the time-to-market for com-
panies. The opportunities opened by the Internet have also created
new challenges due to the large volumes of available data.

Although the traditional brick and mortar companies are quickly
joining the "dot com" revolution, it is important to remember that
e-business is not expected to be the only business. Although 
estimates indicate that total consumer spending through the Web
will reach $350 billion in 2002, this will account for only five percent
of total spending. 

The challenge is to develop the new e-business applications in an
evolutionary (vs. revolutionary) way. The key is to integrate these 
e-business applications into the existing infrastructure of the applications
that are generating the remaining 95 percent of revenues. 

Today's enterprises are rapidly adopting web-based technologies
and processes that dramatically change the way their organizations do
business. The new Internet-enabled technologies allow enterprises to
be more productive. An organization's data center has become crucial
in gaining the competitive advantage. As a result, web applications are
being implemented at a faster rate. However, in many cases, they are
still treated as separate and experimental. 

Applications are implemented fast in order to gain advantage
over competitors. However, to implement web applications within
an existing organization requires the ability to integrate the web
front-end to new and existing back-end applications, creating one
enterprise production environment. To create a single enterprise
production environment is, therefore, one of the greatest challenges
that enterprises face.

THE PRODUCTION SYSTEM AND
CHALLENGES OF THE INTERNET 

Analysts predict that by 2002 75 percent of e-business pro-
jects will fail to meet their objectives due to fundamental flaws
in project planning. One of the key factors in a successful
implementation is the integration of new applications into the
existing production environment. Following are some of the
implementation challenges:

◆ Adopting new technologies in the fastest way possible:
Many of today's leading enterprises have already established e-
business channels. Pressured by Internet-only companies, there
is a sense of urgency among these established businesses to
compete for online market share. In order to use the rapidly
developing Internet to gain competitive advantage, the enter-
prises within these companies have to be able to handle new
technologies at a very fast pace. 

◆ Creating one common methodology for all applications: The
new applications are viewed as either extensions or a new gen-
eration of the traditional applications by the IT department.
The successful convergence of legacy and web applications is
therefore crucial. The banking industry, for example, illustrates
the need for an efficient way to converge these technologies.
For years, banks have provided tools for internal end users to
issue requests from a remote location and process them. A
clerk in a remote branch can issue transactions from his termi-
nal to the bank's main computer and receive feedback for this
action. Most banks will soon (if they aren't already) allow
external end users to perform the same transaction from any
location in the world, 24 hours a day, using the Internet. A new
methodology of work will have to be created to handle the con-
vergence between new and existing applications.

◆ Addressing the characteristics of the Internet — volume
and unpredictability: In the traditional IT world, the number
of processes submitted every day is known in advance, allowing
for efficient planning of the workload amongst the various sys-
tems. Advanced knowledge of the workload on the systems
helped IT departments determine the load on the machines dur-
ing different periods of the day. For example, the batch jobs
usually run during the night; during the day, most transactions
are online. The Internet changes this level of predictability.
Users worldwide can perform all kinds of transactions when
and where they want and as often as necessary. However, open-
ing applications to the Internet has created an added challenge of
volume and unpredictability for IT personnel.

◆ Controlling all the enterprise mission-critical applications
in a focal way: Although e-business applications are being
rapidly implemented so that organizations can gain advantage
over competitors, some companies are still treating them as
experimental. However, these e-business applications should
be treated in the same way as the other applications.
Additionally, some of these applications are actually becoming
part of the organization's mission-critical applications and
should be treated accordingly. As such, another challenge is to
find a way to handle and manage mission-critical applications
that are open to the Internet.

E-BUSINESS' IMPACT ON BATCH SCHEDULING

The e-business production environment is essentially the tra-
ditional production environment stretched to the limit.
Transactions once used only by internal employees can now be
activated by end users directly into the production environment
through the web. Some of these transactions will perform real-time
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operations; others will be accumulated and
processed as batch jobs. Still others will
directly or indirectly trigger batch processes.
Most of all the new e-commerce sites defer
transaction processing to batch because of
efficiency and the need for better control. 

What are the main factors that will impact
the batch/production environment?

◆ Volume: Since the number of transac-
tions rapidly increases and some of the
jobs are triggered directly by end users,
there are simply many more jobs.
Furthermore, many of these new jobs
will be unpredictable in time or capacity.

◆ Criticality: Each production job is now
more critical as they now contain more
transactions. These transactions have
been accumulated from the web front
end. Analysts see EFT (Electronic
Funds Transfer) jobs to be the most
critical of the new e-commerce 
applications. Any halt in the production
flow may affect the availability of the
system. More importantly, some of the
users are now external. These external
users are far less forgiving if their
transactions are not processed properly.

◆ Availability: The production system
must be continuously available. This
shrinks the production batch window

to a minimum. Furthermore, the 
system cannot be totally suspended for
the duration of that batch window.
External customers worldwide are now
impacting the systems as they utilize
the web 24x7 for their business 
transactions. The reliability and avail-
ability of the production management
system should support the highest 
possible service level. 

◆ Efficiency: Data centers need to operate
more efficiently due to the high volume
of transactions and the difficulty in 
predicting when the jobs will be sub-
mitted and how. While the competitive
market forces the best use of all available
resources, the service level still needs
to be high.

THE NEW PRODUCTION
MANAGEMENT SYSTEM

Some of the older batch scheduling systems
do not have the robust capabilities necessary
to meet the challenges of today's enterprises.
Today's production management systems
need to support the requirements of new
applications as well as those of the existing
traditional applications.

What are some of the characteristics
inherent in a job scheduling and production
management system with the robust capabil-

ities to automate the IT process in the new
Internet economy? These characteristics
include the following items:

◆ A Solid Architecture: A production
management system should be based on
a three-tier architecture that will
address the challenge of huge volumes
of information generated by e-business.
A true, three-tier architecture can support
configurations driven by business
requirements, regardless of the different
platforms or specific applications.

The enterprise tier consists of a
Graphical User Interface (GUI) that
provides a common look and feel to all
platforms and manages cross-platform
dependencies. This consolidated view
of scheduling information, task statuses
and exceptions allows staff members to
manage and control any environment,
eliminating the need for platform-
specific experts, cross training, and the
associated costs.

The server tier consists of a full-
function scheduler available on all
popular platforms. Each server compo-
nent maintains its own database, which
consists of scheduling information for
that platform and the agents. Real-time
scheduling and execution information
on each platform environment is 
communicated to the enterprise level
for inclusion in the consolidated view.

The agent tier consists of multiple
agents that are managed by a server.
These agents, which provide the same
functionality as the server, should
include task submission, tracking and
results analysis capabilities. The agents
eliminate the need for a local database
and routine administration since sched-
uling decisions are made by the server
and communicated to the agent for
actual execution.

◆ Reliability and Availability: The 
following availability and recoverability
characteristics should be built into a
production management system.
• The production management system

should be built to overcome any
communication failures with automatic
recovery and synchronization
processes in place.

• Each server component should 
function independently and 
continuously regardless of a 

FIGURE 1: SAMPLE THREE-TIER ARCHITECTURE
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communication failure with the
enterprise level.

• An administrative user interface on
both enterprise and server levels
helps ensure that the system can be
monitored from either level in case
of a failure.

• The system should support automatic
fail-over of agents from one server to
the other.

◆ Open Dynamic Workload
Balancing: The production environ-
ment must be managed in a way that
fully and efficiently utilizes all
resources. A truly open and dynamic
workload balancing component should
provide the necessary automation
tools. This workload balancing 
component will enable the production
management system to send jobs only
to those machines that have enough
available resources for their execution.
The jobs will be sent only when these
resources are available. There are
three important characteristics for the
workload balancing component:

1. Open: The input regarding the
resources’ availability can be obtained
from any external performance moni-
toring system using an open API. 

2. Dynamic: The resources’ availability
status should be constantly updated.

3. Built-in: The solution should be
based on the product's architecture
and regular operation.

This dynamic workload-balancing
component is available today from 
vendors such as BMC Software through
an integrated solution that combines
CONTROL-M's Dynamic Workload
Balancing tool with BEST/1's sophisti-
cated agent technology.

◆ Simulation: In an environment with
numerous variables, it is important to
have good enterprise-level simulation
tools. "What if" scenarios should be
easy to analyze. The simulation tool
will help the production manager
ensure that the service level to web
users is not adversely affected by any
planned changes. Furthermore, the 

simulation tool should be enterprise-
wide to cover the whole production
environment, regardless of the platform
that is running the jobs.

◆ End-User Triggering Facility: Not all
e-business processing can be done in
real-time; some requires batch processing
due to system load or synchronization
issues with other processes in the sys-
tem. In such cases, external users will
trigger some of the jobs/processes that
were once initiated by internal
users/administrators. The production
management system should provide a
tool that will enable job triggering by
end users through the web. This tool
should act as a "screen" between the
end user and the production system. It
should also be a screen from the secu-
rity perspective. The end user should
not have to worry about jobs and
dependencies; he should just be able
to provide input to and initiate the
various processes.

◆ Deadline Scheduling: The production
management system should issue an
alert when exceptions occur. In an 
e-business environment, the systems
should also be able to issue alerts when
a production flow is not going to end
successfully. This is critical to providing
the service level needed in such an
environment. If the administrator knows
that a problem is likely to occur,
preventive action can be taken to keep
users from being affected. To minimize
any negative impact on the end user, the
system must provide a built-in deadline
scheduling component that will alert
and also initiate automatic recovery
procedures in case a critical production
flow is predicted to be delayed.

◆ Enhanced Online Administrative
Tools: A production management system
in an environment hosting e-business
applications should provide online tools
with the following capabilities:

• enhanced viewing, navigation and
drill-down capabilities to efficiently
manage the huge systems 

• focal point of control for the
entire enterprise, including all

processes, on all platforms, with
all applications

• Windows and web-based tools
• intelligent alert capabilities that are

based on management by exception,
including alerts to emails, paging
systems and cellular phones

SUMMARY

Industry experts recommend that organi-
zations approach e-business holistically.
Rather than create ancillary or parallel 
businesses, the integration of technology into
the core of the business is a key challenge
that must be met in order for organizations to
be successful. Enterprises that fail to achieve
this integration might waste valuable time
and resources. As a result, the integration of
e-business applications into the rest of the
production environment will be critical. As
the number of new e-business applications
continues to increase, organizations will have
to re-evaluate their existing batch scheduling
systems to verify that they can meet the
availability challenge.

The new production management sys-
tems, replacing the old schedulers, will help
the enterprises to achieve their major goal:
opening the traditional system to the
Internet. Existing solutions, such as those
from BMC Software and other vendors,
enable enterprises to address the challenge
of implementing the e-business applications.
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