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About This Document

This guide has been produced to demonstrate the features of the Calopus Interface Designer toolkit.
Because Calopus offers a rich set of functionality in addition to inter face design, this document describes
other features of Calopus, as and when appropriate, to help understanding of how they relate to the
Interface Designer.

It shows the capabilities of the Interface Designer and also gives practical examples of how to s olve
common interfacing issues.

It also gives an overview of general integration requirements and issues as well as types of approaches
that can be employed to address them. This document aims to provide an informative and balanced
view of these challenges and also the relative strengths and weaknesses of each approach.

It is intended to assist the process of evaluating the Calopus Interface Designer against other
approaches and vendor solutions by explaining what Calopus is, what it does and how it is placed in the
myriad of other approaches.

This guide is based upon the features of version 4.x of the Calopus Solutions Interface Designer
product.
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Interfacing Overview

This section gives a brief overview of application interfacing. It also describes the challenges and
possible solutions to interfacing and attempts to provide a dispassionate analysis of the various models
and strategies for addressing application interfacing.

What is Application Interfacing?

As organisations continue to expand their use of information systems an ever increasingly large and
complex set of data is being held in computer systems. Managing information across a large set of
independent applications is a major challenge for businesses, particularly as there are areas where
different applications hold overlapping datasets and these need to be synchronised in order for key
business processes to function correctly. For e X
address will be held by at least the student record sy stem, finance system and library lending system.
Given the data volumes involved manually entering these details into all systems is not viable but failure
to reflect a change of address known to the student system but not the finance could result in dela yed
or even lost revenue. Therefore each institution needs to devise a coherent strategy for automatic and
timely updating of one system using information already entered into another. This form of electronic
data interchange (EDI) is commonly referred to as application interfacing.

Interfacing typically consists of three phases:

i Extract
1 Transform
M1 Insert

The extract phase identifies the information required e.g. name and address and extracts if from the
source system, in the above example most usually the student record system.

Because different systems often store the same information in different ways it may be necessary to
transform it before the receiving system can use it. In our example it could be that the student record
system holds the studentname as two di fferent fields &édsur nameé¢
a single field 6name6. I n this case the simple t
into a single field.

The extracted and transformed data is then /nserted into the receiving systems data structures taking
care to observe the applicationds rules for dat a
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The complexity of interfaces can vary from the trivial, as in the example above, to the extremely
complex. As well as successfully transferring data, interfaces need to be able to report what they have
done and most importantly highlight instances where the data transfer failed to function correctly.

What are the issues with interfacing?
In the interfacing arena all organisations face a number of common business and technical issues:

Multiple heterogeneous systems;

Multiple database and application technologies;

Multiple system vendors all with their own different interfacing capabilities;

Increasing requirements for data accuracy and timeliness;

Differing levels and effectiveness of data input validation across systems;

Different data structures for the same information across systems;

The requirements for a single Atrutho of dat a
reportinge.

E R

These issues are common across many industries and regions.

What types of solutions are available?

There are a number of ways of tackling these issues:

Self-Build Interfaces

This is a common solution applied with different levels of sophistication. The | ocal IT department either
hand-builds individual interfaces as they are required or develops some kind of common approach and
applies it across the organisation.

Vendor Middleware (Message Brokering)

This involves purchasing a vendor solution which uses a queuing system to deliver pre-formatted
messages from one pre-defined system to another.

Vendor Middleware (Extract, Transform and Load)

This involves purchasing a vendor solution which uses a common approach to configure interfaces and
monitor their progr ess as they move data between systems. The Calopus Interface Designer tool would
fall into this category.
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Vendor Middleware (Enterprise Application Integration)

This involves purchasing a vendor solution which leaves the data where it is and provides an application
Aoverl ayero to combine together data and processe
and Workflow Designer tools would fall into this category.

Departmental Silos

This is more common than one might think!l...Keep the systems running heterogeneously and use
double keying and desktop products such as MS Excel and MS Access to provide cross reporting on an
ad hoc basis.

Enterprise Resource Planning (ERP) or Single Vendor solution

Buy a large and configurable vendor ERP solution with an integrated internal database model and use it
to provide a reasonably large amount of core business processes, any systems outside that framework
may or may not be integrated by some of the other solutions above.

In practise, a variety of these approaches could be found employed within most large organisations.

What are the good and bad points of these solutions?

Each of these solutions has a number of advantages and disadvantages:

Self-Build Interfaces

Self-build is very resource intensive and the sophistication of the solution is dependant on the technical
vision and skill of the designers and developers that create it.

Generally, selftbui | d i nter f-bp®s nadei 6poi mWti rect from one
commonly implemented via extracts of data to a flat file, movement of that file to a target system and
then an upload and translation of the data into a suitable format for the target system. Data transfer is
usually an overnight processes and therefore a time lag is introduced into the process of synchronising
data. Business logic is of necessity built into the application itself, thus each interface requires the
development and testing of significant amounts of new code and the resulting interfaces are therefore
inflexible to change and are often not well documented. It is also common for the interface to reflect the
devel opers own 6stylebé therefore as staff <change

Al ternative methods include Atr i grgneferchangessneadsousce | u
system via a database trigger. This approach is generally thought of as too intrusive to the source
system and requires very intimate understanding of the database and business functions. In some
cases application vendors wil refuse to honour support contracts if their applications have been
modified in this way.
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However, self-build does empower the internal IT department with total control over the process of
designing, building and running interfaces.

Vendor Middleware (M  essage Brokering)

This solution requires trigger points and receiving processes to be coded into the source and target

systems in order to create and decode the messages that it receives and delivers. These messages are
also fixed in format and can be costly to change as the structure of these messages must be decoded by

all systems that use it.

Often a message brokering solution is supplied by two or more application suppliers who have entered
into a strategic alliance. While extremely efficient these in terfaces are inflexible as they represent a
supplier led view of the business process and do not take account of local factors.

Vendor Middleware (Extract, Transform and Load)

This approach requires capital investment and a good working relationship with a middleware vendor.
Depending upon the solution chosen, levels of open architecture, commonality of interface design and
minimal intrusiveness are enhanced.

A good solution will be based on a Meta data architecture and will be able to extract once, tra nsform
and load into many target systems at the same time and provide total visibility and audit of the whole
process. It will also provide the ability to detect, trap and correct data inconsistencies and deliver the
data on a flexible time schedule, possibly even down to less than one minute from change.

These solutions are designed to provide commonality of approach, ease of definition and to enhance
data quality, coordination and timeliness of transfer.

Some of these solutions can only communicate with known applications wusing
and require significant extra capital investment for interfaces that are new to their framework.

Vendor Middleware (Enterprise Application Integration)

This approach also requires capital investment and a good working relationship with a middleware
vendor. It works at the application, rather than the database level, by providing an overlay that can
either replace or operate your existing applications user interfaces.

A good solution would provide a user interface that is common in look and feel across all applications
and can enhance these applications with common features (such as audit or workflow features) that
may or may not be available in the existing systems.

This approach can also require a significant server investment to operate, as your application users will
be using the middl ewarebds user i1interface. Al so,
one underlying system could completely cripple a critical business process which is dependent on it (the
other systems may not be able to safely complete their work independently).
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Again, for minimal capital expenditure, the cost justification of this approach may be dependent on your
application being Aknowno to the vendor middl ewar

Departmental Silos

In organisations with a high level of departmental autonomy or isolation, this may actually be a highly
valid approach.

It will always have the disadvantages of inconsistent data across an organisation and a confused version
of data for s enior management coupled with highly inefficient data capture processes.

Enterprise Resource Planning (ERP) or Single Vendor solution

An ERP solution with a good functional fit to an organisation, or one that can be easily customised on an
ongoing basiscan provi de a business critical amount of e
user interface, database model and sharing of common business processes.

However, every other system outside of this framework is commonly then seen as a poor relation to the
ERP by vendors and internal staff alike. Some ERP solutions do not easily support interfaces from
outside their framework, requiring you to adopt another of the previously described about to provide
100% integration across the organisation.

Also,after an ERP solution is fAbedded ino, gaps in f
business processes to fill such gaps may be needed. These gaps may establish requirements for new
systems in their own right and would need to be included i n an integrated approach through interfacing

of some kind or other.

Where does a Data Warehouse or a Generic Reporting tool fit in?

Data warehouses are generally used to provide a constant view of data for Management Information
purposes at a specific point in time. They sometimes have the ability to provide historical trends in data
and can provide the ability to provide greater detail and to identify trends and causal relationships.

Some organisations use generic reporting and analysis tools, suchas Business Objects, to provide direct
access to operational systems and combine this data into a user definable Management Information
reports. This approach guarantees that the data used for reporting purposes is up to date. However,
accessing operational systems online often degrades the performance of those systems and sometimes
has to be scheduled for out of hours. This approach by its nature can also provide a moving target
where the same report submitted by two different users at a similar time pr oduce two different results.

A Data Warehouse is, however, a standalone source of information that generally operates with data at
a pre-defined and constant period behind real time. Therefore, a reliable mechanism needs to be
employed to extract the relevant data from operational systems into the Data Warehouse. @ Some
Vendor Data Warehouse solutions do provide mechanisms to perform those extractions.
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While application interfacing and data warehousing are logically completely separate the extraction of
data into a set of independent structures is a very similar process for both. A repository built for
interfacing may present significant opportunities for warehousing and management reporting or
separate repositories can be built for interfacing and wareho using using the same toolset.

What factors drive which approach is taken?

The key factors that drive this choice can be split into:

Political or Strategic Factors

Integration of corporate systems is quite often discussed at many levels of an organisation and not only
within the IT area. Lack of effective data integration increases system administration demands, reduces
overall satisfaction across the business in the IT portfolio and can be felt at all levels. It also leads to a
fragmented view of the over a | | business process because key i

Therefore, the decision to adopt a vendor solution may be taken as a way of decreasing an
organisations dependency on scarce and/or overstretched resources within an IT department.

It could also just be as simple as recognising the need to generically improve services and information
consistency and availability.

In general, all common and repeatable interfacing approaches that deliver an improvement in data
quality and timeliness and that have the strategic and political backing of an organisation at the highest
levels have a good chance of success.

Cost Factors

The costs of poor quality and late information delivery are very difficult to quantify as it is rare (but not
impossible) that a single incident can create a significant and noticeable result. These costs are a drip
feed of expense that is tolerated at the operational level as normal and disparately spread across the
whole organisation. As nobody is able to take a holistic view of these costs and each example is small,
the total effect is hidden.

With this in mind, a good reason for delivering a solution can be generally found from the list of benefits
that improved integration provides.

The choice to build in-house or to buy in a vendor solution is very often influenced by cost.

Vendor solutions can cost from around £20K to £200K and then incur an annual maintenance charge of
around 20% of that price. = Some vendor solutions may appear initially cost effective, where t he
software licenses are low. You do, however, have to carefully consider if your particular collection of
internal systems would require extensions to be coded by the vendor and how much paid consultancy is
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required before full integration is achieved. Other vendor solutions are more expensive to license, but
have more features or are more likely to provide a fixed and known full project cost.

What vendor solutions can provide is a rich and tested product and feature set that support existing
interfacing needs and also supports the systems and technologies that are currently emerging and
would be difficult or expensive to incorporate into home grown solutions This is because, to survive in
the marketplace, such solutions are developed to incorporate new requirements and technologies easily
and quickly through adopting META Data and/or Open Technology platforms.

Comparing self build with a vendor solution can therefore be difficult. To plan and cost a self build
solution that can compete with a good ven dor solution on a feature to feature basis is outside the
budgetary scope of most internal IT organisations. Therefore, self build can be justified as cost
effective but can be restricted in its flexibility, scalability and commonality due to limited fund ing.

Skill and Resource Factors

Any integration solution is limited by the skill of its designers and developers. It is common for
organisations to be so busy supporting their existing disparate integration model that they cannot
devote resources to building a better solution. There may also be a shortfall in relevant or available
skills to build the solution in-house.

Vendor solutions should have been built by a highly skilled set of individuals with specialist knowledge of
creating integration systems and have formed a goal to develop a better solution outside of a
constrained internal IT environment i though this is not always apparent!.

However, some IT departments will always prefer to build a solution rather than adopt a vendor product
due to their corporate or IT philosophy.

Technology Factors

As many organisations move towards purchasing fBe
and processes, it is common to find that they have a substantial technology mix. Differing database,
application and delivery technologies can be difficult to reconcile into a coherent and integrated whole.

Many organisations are following the IT industry trends towards open technologies and web browser
delivery of user interfaces. The decision to adopt a vendor solution can be highly influenced by the
need to adopt these trends into the organisation. The self build model is likely to require retraining or
buying in of specialised skills.

Industry Factors

The need to improve data completeness and internal integration may well be driven by industry
reporting, compliance or cross organisation data-sharing requirements. As these requirements change
over time, it can become difficult for an organisation with limited resources to keep up with changes
effectively. There may be vendor add-ons products that provide a quick and standard way of delivering
these requirements.
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Tactical Factors

If the goal is to create consistent interface mechanisms across the whole organisation, adopting a
vendor solution may limit the scope of individuals to diversify the ways in which they solve their
interface requirements. This will make the tot al
produce internal resistance to the introduction of a common, but different, approac h.
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The Calopus Approach

This section describes the approach that Calopus takes to solving integration requirements.
What is and who are Calopus?

Calopus is an Application Development Framework that allows information held in disparate databases
and systems to be synchronized without altering the database structure or application logic. Information
transfer can be combined concurrently across many systems. New business processes and forms
applications can be rapidly and easily configured to provide value added functionality.

Calopus is a partnership between a software house, RCL SoftNet Ltd, and Leeds Metropolitan
University.

The responsibilities within this partnership are as follows:

RCL SoftNet Ltd own, develop and maintain the Calopus software and provide on site training and
second line support.

Leeds Metropolitan University deliver the main contractual relationship for Calopus clients, provide
server, network and office for Calopus staff and maintain and provide first line support via a Calopus
support website (www.calopus.com).

Both organizations join in a marketing, conference and pre-sales effort.
What approach does Calopus use for integration?

Calopus is a very flexible tool and adopts a hybrid approach to integration. That is it provides different
strategies depending on the business requirements:

9 Cal opus wi || use ités Extract, Transform and L
1 Cal opus may al so use it 6 satiok fedtuees when tkisecappfopcp is marea t |
suited or the information may not be duplicated;
§ Calopus could also configure Workflows, eForms and role secured application areas to assist in
the integration and data cleansing process where required;

In addition Calopus will also:

1 facilitate the definition of, loading of and ongoing maintenance of data warehouses to logically
combine information from different applicatio
information and P.I. reporting etc;

1 provide a common web user interface, designer tools and a common structure to deliver all
features.
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What skills do you need to use Calopus?

Calopus is based on Oracle database technology and uses visual design tools to create and maintain
interfaces. To successfully use Calopus an institution needs:

1 An oracle database administrator to install, backup and maintain the Calopus database
installation and also to create the database links that allow Calopus to communicate with other
Oracle or non-Oracle databases;

1 An interface designer who understands the business processes involved and is competent to
create RDBMS table structures and relationships and also can write at least a basic level of SQL
and PL/SQL ;

1 Familiarity with the features of the Calopus Interface Designer tool.

How do you get familiar with using Calopus?
Calopus uses a collaborative approach to training. That is:

T We provide an on site consultant to assist in
to make a client interface designer resource 90% self-sufficient in operating the Interface
Designer toolkit before a consultant departs;

1 We do not believe that a client should incur extra cost from us before we have personally trained
their staff to be 90% autonomous;

1 We do not use documentation, such as this manual, as our primary training materials. We use
personal communication and assistance as the primary method. This ensures that client
resources not only have the theoretical knowledge of how to use the Interface Designer features ,
but also an enhanced understanding of how of best achieve results using the many methods
available with the Calopus framework;

1 We have a Web Site that allows technical queries to be logged by clients and worked by our
support staff;

1 We have established auser group where clients can exchange ideas and bests practices.

Cal opus recommends that an interface designer con
systemo training spread over a period of nNo smor
commitment enables this resource to be fully operational and mostly autonomous after this has been
completed.

We encourage this resource to fully document their experiences and also to amend the Calopus Help
System with any client specific details that they perceive and relevant. Materials such as this manual
are delivered in MS Word format within the Calopus system to facilitate this and new versions can be
easily uploaded into a product installation.
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What technology is Calopus based on?

Calopus s based on Oracle 9i or 10G database technology. Calopus is a collection of PL/SQL database
objects all contained within a single oracle instance. It utilizes the apache web services supplied with
these database versions and weth édrowser @eising the mod_plsgvapache ¢ o
feature.

Services to other database technologies are provided using the heterogeneous gateway services
provided by Oracle. This enables Calopus to treat a remote SQL Server (or other SQL based system)
database instance exactly the same as a remote oracle database instance and therefore deliver
interfaces across different database technologies.

The Calopus web applications that include the Interface Designer are delivered to the browser as web
native HTML and Java&ript pages.

Any XML, LDAP or DCOM communication is delivered seamlessly via an internal Oracle database Java
Virtual Machine call from PL/SQL. This method also allows host system programs to be executed.

What systems can Calopus communication with?

Cd opus does not wuse Aconnectoro applications to
Calopus needs to communicate with a database system is the META Data that describes the structure of
the data within the source system and a database link to access it. The configuration information is
held and maintained within the Calopus Data Manager which underpins the Interface Designer toolkit.

This approach enables Calopus to connect to a wide range of database technologies in a nonintrusive
manner and simplifies both the install process and ongoing maintenance of Calopus and the interfaces
you configure within it.

Calopus has been operating within the Higher Education sector and therefore does have working
experience of most of the common Student Record systems in that sector. However, based on client
experiences, Cal opus does not provide a dAturn key
these systems are configured and operated by individual institutions are sufficiently diverse to ren der

this approach meaningless.

As well as direct database updates Calopus can also receive, decode and build, transmit XML
documents, read and write operating system files, send SMTP and SMS messages and communicate
with LDAP and DCOM services. This co#iction of capabilities allows Calopus to communication in some

way or another with most source and target information systems.
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How can Calopus maximize data quality and consistency across systems?

A key factor in application interfacing is that incorrect or incomplete information in one application is not
promulgated across the organisation, Calopus puts the organisation in control of rules that determine
whether data is transferred or requires correction in the source system before transfer can take plac e.
When defining an interface within the Interface Designer, there are a number of places where these
rules can be applied:

Change the records returned at the extraction stage

Calopus allows you to consider all records on a source table or source vieworappl y an SQL
Clausedo to the process that restricts what dat a |
extracting the accounting transactions for a person, extract only those transactions for people who have

had new transaction activity over t he | ast weeko. This clause co
data is not valid.

Perform a series of checks as the interface starts but before data is extracted

Calopus allows you to optionally add a piece PL/SQL code that performs checks or ®tup details before
an interface is run. This code can access and check any information that the Calopus database can
Afseeo0 in the source schemas of other databases.

Provide test events and process control decisions for each changed record detected

Once the changes in a source data set are identified by Calopus, a series of events can be defined that
provide the ability to make decisions on the validity and state of that changed data record. You can
define a number of paths that are applicable to the stat e of the data and also choose to re-evaluate a
record in the next interface run until it is corrected.

Perform a series of post interface checks

Calopus can also optionally allow you to add a piece PL/SQL code that can perform checks or post
transfer details after an interface process changes information, but before the interface finishes a run.
This code can access and check any information th

Control the order in which groups of interfaces run

It is common that a number of interfaces from different source systems are logically related to a single
data item, such as a person identifier. Calopus can group these interfaces together and run them in
strict sequence when a changed source record is detected in any of those interfaces. This ensures that
pre-requisite data is processed before it is needed.

For example, if interface A is the master source for a person and Interface B contains some additional
information. If interface B detects a change, Calopus will first fire Interface A for that ID only and then
Interface B for that ID only until all changes are processed.
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One source, many targets

The consistency of data across systems is enhanced by the ability of Calopus to detect changes in
source data and then transfer th at change to all relevant target systems in one interface. Calopus will
let you control whether data is committed or back out if any other those transfer events fail allowing you
to be sure that, where possible, data is delivered to all systems or none. As previously discussed a
simple example is the need to maintain a single student address from the student record system across
multiple applications such as Finance, library and HESA.

How quickly and how often can data be transferred?

Calopus scheduling s very flexible to meet most business requirements and can schedule interface runs
on demand or on a resubmission schedule of anywhere between one minute and once annually. You
can control the first start time and last submission time for a day and on whi ch days of the week the
interface runs. As a result interfaces run as often as the business requires them without placing an
unnecessary overhead on the underlying IT infrastructure.

Calopus attempts to minimize the number of times it needs to access the Calopus META data
configurations for information and also uses techniques to optimize the reuse of similar SQL queries so
that Oracle can cache common query results and minimise the amount of parsing it needs to perform.

The speed of an interface run is dependant on a number of factors:

General network speeds and bandwidth;

Complexity and size of source data tables and views;

Complexity, number and optimisation of defined processing events and tests within the interface;
Server resource and power availabk.

=4 =4 -4 -4

To optimize performance, these four factors should be considered and tuned appropriately. Calopus can
provide assistance in this process over the initial installation and consulting period.

As a benchmark, an interface that extracts 20000 records of which 200 are changed every time the
interface runs with a simple push to a remote table can process all these records on the first run in
about 5 minutes. Subsequence runs take less than 20 seconds.

Can Calopus transfer binary documents between systems?

Calopus can transfer Binary Long Objects stored in other Oracle instances or accessible as a file in a file
system to any similar destination.
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Calopus can also link images and documents to database records, for example a Photo and electronic
Contract of Employment can be linked to a personnel record either held within Calopus or resident in a
remote database as long as the record is viewed within a Calopus eForm or Workflow.

This feature is a powerful way of utilizing Calopus Enterprise Application Integration features to add
binary document content and functionality to a system or application that does not currently support it.

How does Calopus provide secure access to data?

Another area of the Calopus framework that underpins both the Data Manager and the Interface
Designer is the Security Manager.

The Security Manager holds Metadata about people, users and roles and how they are combined.
Access to information in the Calopus web user interface is controlled by granting access to Metadata
roles. These roles control which tables, menu items, eForms and Workflows a user can access and the
data that is shown within them.

Vertical and horizontal data security means that the data items can be seen by eForms and Workflows
can be restricted and which records are allowed through can be similarly limited by restrictions placed
on user roles.

Role based record security can be applied to any registered table structure in the Calopus Data
Manager. Further to this, as Calopus knows how tables relate to each other through their foreign keys,
a secured record within a master table automatically restricts access to any child table that contains that
value. For example, if you define a list of departments and assign a restricted list of only one of those
departments to a role, any records about people who are not linked to that department will
automatically be eliminated from any data retrieved in an eForm or Workflow process by a user who is
assigned that role.

Thi s means that Calopuswsantprbheddasacure fAwindo

Finally, roles can be arranged in a hierarchy, allowing different access to different sub roles within a
application area and also allowing access to common processes and menu items to be inherited from a
parent role.

What documentation d  oes Calopus produce about interfaces?

The Calopus Interface Designer is designed to be a visual representation of what an interface does. It
also includes a fADocumentation Modeo for each di
definition report. Therefore, these screens are a documentation of an interface in their own right.
Calopus suggests that printing these screens from a browser would provide enough documented detail

to describe an interface and what it does.
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Alternatively, if a corporate standard report is required, any reporting tool that can access Oracle could
be employed to read the Metadata tables that store the interface configuration information.

How is Calopus going to develop in the future?

Calopus has already received useful and constructive feedback from clients that has been used to
improve the usability and intuitiveness of the Interface Designer and the Calopus framework as a whole.

Calopus is committed to the following ongoing goals:

Improving usability and intuitiveness of the Calopus framework;

Reducing dependence upon technical expertise;

Increasing relevance to business users and professionals;

Exploring innovative ways of improving the features and scope of our Designer tools;

Reducing the time and effort needed for a user to be autonomous with operating the framework;
Identifying common approaches and providing Metadata structures that will allow them to be
included in the Calopus framework;

1 Identifying and including emerging technologies are they arise.

E I I R
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Usin g the Calopus Interface Designer

This section describes what the Calopus Interface Designer can do and how to operate its features.

What is the Interface Designer used for?
You use the Interface Designer if:

You want to transfer data between systems;

You want to load the contents of a file into Oracle;

You want to create and load a data warehouse;

You want to move and image, file or other binary document between systems;

You want to send a lot of data to an LDAP, DCOM or XML based system;

You want to detect bulk data changes in a system and perform actions based on the changes.

E ]

How is the Interface Designer invoked in Calopus?

The Interface Designer is located within the RCLCOREADM user account and under the Interface
Manager menu. Once you haveclick d i n t he underlined I ink Alnter:
something like the following screen:

|
{
1

[,

When the Interface Designer is first invoked, it displays the details of the first interface defin ed in
al phabetical order in AExtraction Designer o mode.
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What are the four operat  ion modes of the Designer?

The Interface Designer has four operating modes:

Extraction Designer Mode

In this mode, the source of interface data is def ined and data items from that source included in the
required data set. You also can see the log history of report submissions and set the schedule of re-
submission. The image in the previous screen is in this mode. A fuller explanation of this mode wil | be
made later in this manual,

Transformation Designer Mode

In this mode, the test and data transformations rules are defined. A fuller explanation of this mode wi I
be made later in this manual.
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Event Designer Mode

In this mode, the actions that are required when a change is detected are defined. A fuller explanation
of this mode will be made later in this manual,

Overview Mode

In this mode, a visual map of all the defined interface options is provided in a popup browser window
overlay. This mode allows a user to navigate the full interface definition to any specific transformation or
event. A fuller explanation of this mode will be made later in this ma nual;
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Overview of Extraction Designer  Mode

The Extraction Designer is used to define the data source and other general characteristics of an
Extract, Transfer and Load interface, including the re-submission settings. Here are some questions
that we have been frequently asked about defining data extractions with Calopus.

What needs to happen before a remote data source can be extracted ?

Before a remote data source can be accessed directly, Cal opus has to be abl
achieved through an Oracle object called a Database Link. Further details about creating these links for
various database technologies will be given in the Appendixes to this manual.

Databaselinks can be created as either:

1 Privatei they only allow a specific database user to access a remote databaseschemg;
1 Publici they allow any database user to access a remote database schema

If a private link is being used, then both the Calopus Meta D ata schema user (RCLCOREADM) and the
schema user that has been designated in the interface setup to hold the interface data must have a
valid link for the data extract to be defined and also executed. When using a public link, only that link is
needed.

A flag field in the Calopus System Setup (System Manager Menu, Option System Setup) form (fuse
PUBLIC Database Links for Interfacesf) c an be seéor tONd&Xesd specify whethe
is allowed to consider public database links when specifying a new data source or only private ones.

The user defined for remote connections in any database link must at least have the required system
privileges to SELECT data from the desired source table or view.

Some database technologies also requie the username and password defined in a database link to be
case specific. Oracle to Oracle database links are not case sensitive in this way, but SQL Server requires
this type of case specific format. This is achieved by usingi 0 ar ound t h & passsverd ané me
matching the case exactly with the remote database logon account.

Can Calopus extract a sub  -set of data fields in a source table or view?
Yes it can, and this list of included data fields can be changed at any time within the Interface Desig ner.

Can Calopus extract a sub  -set of data records in a source table or view?

Yes it can, Calopus can add a clause to the extraction that restricts records returned. This can be
adjusted at any time and can also include references to any local or remote t able or view that Calopus
can access. Minimizing the complexity and network dependence of this clause with maximize
performance of the extraction.
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Which is the best approach...Source Tables or Source Views ?

This depends upon the amount of data involved and the complexity (and therefore execution speed) of
any source views.

The use of source views does allow normalized data to be brought together into an appropriate data set
for extraction. It can also allow data to be transformed and presented to C alopus in a closer format to
its target destinations. However, more complex views, poorly constructed views or views that do not
make efficient use of indexing can result in slower extraction speeds and extra load on the source
system database.

It is not recommended that views are created within the Calopus database instance that reference and
join many tables across one or many database links for performance reasons. If views are to be used,
then it is better to ensure that it only local objects to that view are accessed.

Accessing base tables directly is generally a faster approach and the approach also has a number of
other advantages including the use of ROWID synchronized materialized views within the Interface
Designer to identify changes in source data.

When accessing remote base tables you can:

1 Extract the data and immediately transform and load as changes are identified,;
1 Extract the data and just keep Calopus up to date with the latest data. Then use these tables as
a source for further interfa ce definitions (a source can be local as well as remote).

The slowest part of the interfacing extraction process will always be when network access is required.
Therefore, it is good practice to use the second approach for large tables or tables with fre quent data
changes. This enables a quick synchronization of source data into the local Calopus database instance.
Once data is resident in Calopus, the Interface Designer has total control over that data and can tune,
index and access this data without network restrictions.

What is the difference be  tween Compare fields and Mapped fields?

When defining or changing the definition of a source data set within the Extraction Designer mode, you
select which data fields in the source table or view are to be included in a data extract. There are two
categories of field:

Compare Fields- these fields comprise the primary key of the source data structure;
Mapped Fields- these fields are included and changes are tracked for each unique combination of
compare field values.

T
T

Every extraction data set must have at least one compare field that locates a unique record. If your
source table or view has no primary key combination, you can set all the fields in the source data as
compare fields.
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However, Calopus ignores any source records that have NULL values with a compare field combination
to ensure that only valid primary keys are considered in an extract.

What types of fields does Calopus support in a data set?
Calopus supports the following basic field types:

CHAR
VARCHAR?2
NUMBER
FLOAT

RAW
TIMESTAMP(6)
DATE

E I |

Calopus also provides APIs to handle the following other data types. These APIs will be described
further in the Appendixes:

BFILE
BLOB
CLOB
LONG RAW

E

How does Calopus identify changes in a source data set?

Calopus can use one of two methods to identify changes in a source data set:

1. Snapshot Table method;
2. Materialized View method.

You can choose which of the above methods to use for each defined interface.

The Snapshot Table method uses a local Oracle (EXTRACT) view and either one or two local Oracle
tables (SNAPSHOT and COMPARHR)ith the identical structure and field naming of the source data set.

The one table method dynamically builds a SQL Statement that identifies new, removed and changed
records between the local (COMPARE) table and the local (EXTRACT) view that pulls data from the data
source. The compare table, therefore, always holds the state of the source data as of the last interface
run. This method is used when data sizes are small and/or well tuned.

The two table method selects all data from source system using the local (EXTRACT) view and places it
into a local (SNAPSHOT) table. Calopus then builds a SQL Statement that identifies new, removed and
changed records between the local (COMPAIE) table and the local (SNAPSHOT) table. As both local
tables are identical in structure and tuning, this is generally a quicker approach for larger amounts of
source data.
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The Materialized View method replaces the local Oracle (EXTRACT) view and the loch oracle
(SNAPSHOT) table with an Oracle materialized view (SNMV). A local (COMPARE) table is also required
and changes are identified as above between the local materialized view (SNMV) and the local
(COMPARE) table.

A materialized view is an Oracle feature that allows a remote table to be synchronized automatically into

a local table by Oracle on demand or on a defined time sequence. You can also configure this
mechanism to log changed records in the source system and only synchronize those changed records to

the local databaseusi ng a AMateriali zed Vi ew L olgabe details aboumi z
Materialized views will be included in the Appendixes.

Each changed record within the data set is then processed by the events that you create within the
Event Designer mode. On successful completion of those events, the local (COMPARE) table is updated
with the new data for that record. This process is repeated for each changed record until all are
completed and at the end of a successful run, the data held within the local (COMPARE) table matches
the source data extracted in that run.

If an event fails or if you specify in an event that that changed record should not be refreshed, the local
(COMPARE) table is not updated with the new data and therefore that change will be considered again
in the next interface run.

What is a Ping Group and how does it effect how changes are processed?

It is common that source systems have a number of key data fields that span a large range of data
tables, for example, a Person ID field would be resident in the People, Addresses, Contacts and many
other tables that relate to a person and their data and also across many heterogeneous systems.

It is also important that if many of those related tables are included in different interfaces, that they are
processed in a way that ensures that pre-requisite data is always present. For example, a person record
should be processed and up to date before their address or contact information. Ping Groups provide a
mechanism to define those source data sets into a grouping that fires interfaces for a specific key value
in a strict order sequence.

For example, if the fAPeopled ping group has the Person
interface at sequence 2 and both are linked on Person ID, when an address change is spotted by the
Address interface, Calopus records the Person ID for that address change and then calls the Person
interface followed by the Address interface for that Person ID.

What are Pre and Post Process es used for?

When defining an interface, you can provide PL/SQLcode to perform tasks as the interface run starts
and just before the run finishes. These are Pre and Post Processes. You may use these processes to
perform initialization tasks and checks and cleanup, summation tasks at the end of an interface run.
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How often can | schedule an interface to run?

In the submission properties area of the Extraction Designer, you can define the resubmission of an
interface as:

1 Once onlyT the interface runs once and does not resubmit itself;

1 Many times a day - the interface starts at a specified time and resubmits in multiples of hours or
minutes until a last run time. You can specify the days of the week that the interface can run
and whether the minute of hou r interval is calculated from the start or end time of the previous
interface run. You can also specify a specific minutes past the hour;

1 Many times a week - the interface starts at a specified time and resubmits in multiples of days or
weeks on a specified list of week days;

1 Monthly - the interface starts at a specified time and resubmits in multiples of months on a
specific day of the month at the same start time;

1 On a specific date - the interface starts at a specified time each year on a specific date in that
year.

How do [ start an interface on demand?

There are two choices here:

1 Use the Start Now link in the Extraction Designer which appears when an interface is not
currently running;

1 Use the Manual Interface Submission form provided to allow other users to manually start a
secured list of interfaces.

What method does Calopus use to execute interfaces?

Calopus uses the DBMS_JOB features of Oracle to run interfaces and handle resubmissions. Each
interface has an Oracle job defined and the resubmissions are controlled by the information placed in
the submission properties for that interface.

How do | find out whether an interface is currently running?

The Extraction Designer provides a three position traffic light image at the bottom left of the entry
screen:

1 Greenlighti Interface running;
1 Amberlighti | nt erface i s waiting for 1 tds next submi
1 Redlighti Interface has reported and error (it may not be active).
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How do | view the log of activities performed by an Interface?

The ExtractonDesi gner provides a button at the bottom |
Clicking this button will popup a message log of run progress for that interface. If there has been an
Oracle Error or network problem with an interface run, or if yo u have caused it to stop, this will be
reported in this log. More information about what messages are reported to this log by the interface
process is provided in the Appendixes.

How do [ stop an interface whilst it is running?
The Extraction Designer provides a three position traffic light image at the top left of the entry screen :

1 Greenlight1 Interface is active or make an interface Active for executions;
1 Amber light i Interface is inactive or make an interface Inactive;
1 Red light - Delete an interface completely from the Interface Desginer.

When an interface is active, it will automatically start running as it reaches its first submission date and
time or if this dat e and time is set in the past. You can click the amber light to make the interface n ot
active. If the interface is currently running, it will wait until a safe execution exit point is reached and
then terminate its activities.

More information about stopping an interface with performance issues are given in the Appendixes.

What is Test Mode and how is it enabled?

When you are building an interface definition, you may wish to test certain events and processing
conditions. To aid this process, test mode does not refresh the new source data at the start of each
run. As this data is fixed in its content, you can manipulate the information in the Oracle (COMPARE)
table to enable a specific data condition to be tested.

You can use the list box on the Extraction Designer entry screen to swap between Normal, Materialized
and Test modes.

How are and why should the contents of the COMPARE table be manijpulated?

The Oracle (COMPARE) table for an interface is an essential component in controlling what data changes
are processed in an interface run. During normal operation, Calopus will spot changes between the
contents of this table and the new source data.

There are a number of reasons why you might want to alter the contents of this table:
1. You are testing an interface event;

2. You are adding a new event into an existing interface and need to rep rocess specific records in
the data set to take account of this new event;
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3. You have to process every source record every run;
4. You want to wait for a data test to be passed before completing a record change.
When testing a new interface or a changetoanex i sting i nterface, the abil

of records for testing is important. It may be necessary to completely empty the COMPARE table and
this can be achieved in the Extraction Designer by clicking on the list icon above the COMPARE thle
i mage and when the Compare Properties screen is
Compare Tabl eo. This button should not be used w

If you need to be more selective about manipulating data in the COMPARE table, you can use the
AExecut e SQLO (Dat a Manager, Execut e SQL) opti o
statement against the COMPARE table. The name of this table is shown in the silver box that is
superimposed upon the Compare Table image inthe Extraction Designer.

Options 3 and 4 will be covered in the next question.

What does the NOREFRESH features do?

There may be a valid business processing reason to reconsider a changed record until some other data
is provided. For example, youmaynotwi sh t o post a nlLBAPdI@dorydeeurilitheis t
email account has been verified by another system.

You also may wish to always consider every record in the source data every time an interface runs.

NOREFRESH means that new data is noplaced into the COMPARE table when it has been processed by
the defined events.

There are two places where you can define a NOREFRESH feature.

1 At the data extract i by def aul t a checkbox flag <call ed
unchecking this option, all records process will not be placed into the COMPARE table;

1 By an event i An event definition has a similar flag that enables a particular record to not be
updated in the COMPARE table if a defined test is true;

What other COMPARE properties are ava flable and what do they achieve?

1 Commit Allowed Flag- You can alter the commit processing that is applied to each event that is
processed for a change. |If this flag is checked, a commit will be issued after every event is
completed. If this flag is not set then a commit is only issued after all the events for a changed
record are completed. If commit is allowed, you can also set an event that pushes information
to a remote table to override a commit for that event only. This can be used when a number of
events need to be completed together for data consistency.
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What other EXTRACT properties are avallable and what do they achieve?

1 Use Snapshot Flagi If this flag is checked, changed records are detected by comparing the
contents of the SNAPSHOT and ©MPARE tables. If not, changed records are detected by
comparing the contents of the EXTRACT view and the COMPARE table;

1 Use Empty Source Flagi The interface process automatically aborts an interface run if it detects
no records in the source data set. This flag allows the run to continue;

1 Rebuild Definitions Button i When you alter the list or sequence of compare fields, or add or
change the extra extraction clause for an EXTRACT view. You must click this button to rebuild
the extract view and indexes required for the interface to operate in the new format.
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Operating the Extraction Designer

This section will describe how to operate the features of the Extraction Designer.

How to?6 creat e New [ nterface Extraction

Firstly, you must ensure that any source system tables that you may wish to use in the extraction are
SELECTable through a database link. You also need to establish:

1 The remote schema owner of the source table or view;

1 A 4 character prefix alias (not starting with a number) for the data sou rce that is not already
assigned to another table or view known to the Calopus Data Manager. This is a way of
accessing any EXTRACT views or SNAPSHOT and COMPARE tables by a short alias code. More
about this will follow later in the explanation of this p rocess;

1 A 10 character table name prefix that is not used by any other table or view known to the
Calopus Data Manager. The EXTRACT view will take this name. Also, SNAP and _COMPARE will
be appended to this value when creating those tables;

1 The local Cdopus schema in which the above objects will be created;

1 The fields in the source view that comprise the primary key;

1 The other fields that you wish to monitor for changes.

Once you have this information to hand, invoke the Interface Designer tool and the n click the fcreate
new interfacedicon highlighted by the black arrow below:

Calopus Interface Layer
| A Test Interface =] I Extraction Designer Mode =1

The screen will then refresh into a new interface mode.
A series of database images will be presented to you across the top of the screen.

These images represent the databases that Calopus can access through database links. The first image
is special and represents the local Calopus database instance.

If you have specified that public database links can be used then all public and private links will be
shown, otherwise, just the private ones owned by the RCLCOREADM database user.

An example of this is shown below:
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Source Database

TO_REMOTE1 TO_REMOTEZ

Compare Tab e

For this example, we will choose the Local Database image.
The I nterface Designer uses fADrag and Drsughplacé.e at u

To use this feature, position your mouse over the Local Database image, click and hold the left mouse
button andt hen mov e Yy o uragothisimage ovéer the dream colored View image below it.

This action is telling the Interface Designer to create a new interface based on a source table or view
contained in the database that you select to drag from the list of links available.

You must always position the top |l eft corner of
chooseto i Dr o padshown betow. To drop the image, just release the left mouse button.

Compare Tabl
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The screen will then refresh and you will see a drop down list of table and view schema owners within
that database at the top left of the new screen as below.

Global Properties

Source Schema

EANMAD
ERADADMIN
CIVADMIN
CSEADMIN
DUMADMIM
PRINTADMIM
RCLCOREADM

For this example, we will choose the BANNADMIN schema owner that contains various data structures
for storing information about Students, Courses and other academic data. To do this, just highlight this
option and click your left mouse button once. Yo u will then be asked to choose a table or view located
within this schema.

Global Properties
Source Schema

Source Object
P -

TCOURSES
BANINT_COURSE_MODULES
BANINT_COURSE_STAGES
BAMINT_DEFAULTS
BAMINT_DEPARTMENTS
BAMINT_ENROLMENT_STATII
BAMINT EXTRACTED STUDENTS

Intertace Name

For this example, we will choose the BANINT_AWARDSETS table that contains a reference list of
academic programs. To do this, just highlight this option and click your left mou se button once. You
will then be asked to choose three local storage options.
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Global Properties

Source Databs e

Source Schema

Chioose Link...
Source Object BANMNADMIN = I
BANINT_AWARDSETS - I BAMINT_AWARDSETS

4 Char Prefix

10 Char Short Mame

Target Schema

Pick = Target Schems
BANNADMIN
ERACADMIN

IV ADMIN
CSEADMIN
DUNADMIN
PRINTADMIN
RCLCOREADM

We have chosen an alias prefix of UM01, a short name of UM_PROGS and chosen the CIVADMIN local
schema to hold any working objects created for interface.

Every table or view registered within the Calopus Data Manager has a unique alias prefix. This value is
used when Calopus internally constructs SQL statements to access data within that table or view as a
Atabl e aliaso. The short n a ropus Bata Manager aad fanes the kasis n i
of the names given to the EXTRACT, SNAPSHOT and COMPARE objects created in the next step.

Before these objects can be created, the last stage in the process is to define the primary (COMPARE)
fields for the source table or view to the Extraction Designer.

For the source table we have chosen here, the single primary key field is called BE7_AWARDSET_CODE.

You will see a list of available source table or view data fields displayed on the left of the screen and
alsoa bl ue boxed area underneath the View image tit
elements blue box that we will use in a moment. The new interface definition is not completed until the

first primary key field is drop within the compare eleme nts box. At that point, there is enough
information the build the EXTRACT, SNAPSHOT and COMPARE objects and any indexes required based
on that one field.

We wuse the

ag and Dropo feature again to opthe k
source tabl nd

drag it over the ACompare EI emen
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ﬂ Refresh Changes

ﬂ Use Snaphot
_SMAF)

. Allow Empty Source

Available Columns

Select All Select Mone Add Selected

Mapped Elements
I_ BE7_AWARDSET_DESC {WA)

Select All Select Mone Remowve Selected
I_ BET_AWARDSET_FULL {WwA)

I f the source data has a composite primary key t|
those other fields into the Compare Elements box until the composite primary key is fully defined. The

top down order that these compare element fields are displayed in, is also the order that any indexes

are built.

If this default order is not optimal, then you can use the green up and down arrows that will appear
against those fields if more that one compare element field exists to ascend or descend their order in
the indexes built. You must <click the ARebuild D
this process.

It could take a few minutes to build ob jects against a source view that has a slow query response. This
process is taking place in the background and the screen is Extraction Designer is rebuilt when the
process has completed.

During this time, depending on your web service setup, the web a pplication may time out waiting for a
response. This is not a problem as the process is still running at the server. All you need to do is wait a
few minutes and return to the Extraction Designer screen or use the right click + refresh frame inbuilt
web browser feature to re -view the results.

If after a prolonged period, the compare field box does not contain a black rectangle bearing the field
name that you can just dropped into it, there may be a technical problem or you may have used a prefix
or short name that has already been assigned to another table or view object within the Data Manager.
More information on troubleshooting unexpected results is contained within the Appendixes.

Something like the following screen should now be displayed:
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Extract Properties

Source Databass
~ LOGAL
Active BAMMADMIN
‘ BANINT _AWARDSETS

Sequence

opus Interface Layer D
| Maw Interfzoz 305 ;l | Extraction Designer Mode ;l

Narme

ﬂ Refresh Changes

ﬂ 5 naphot

{UM_PROGS_SNAP)

. Allow Empty Source

Available Columns

Seled All Select None Add Selected

[T BE7T_AWARDSET_DESC (va)

[ e T_AWARDSET_FULL [VA)
Mapped Elements

Select All Select Mone Remove Selected

You will see that object names and prefixes have been assigned to the EXTRACT, SNAPSHOT and
COMPARE objects. The prefix and short name supplied a few steps ago was used to name and alias the

EXTRACT view. These objects have been physically created within the local Calopus schema you

assigned earlier.

For t he SNAPSHOT tabl e, the tabl e name i s t hhe sh

prefix suffixed by AS0, i.e. UM_PROGS_SNAP and UM
For the COMPARE table, the table name is the shortname s f i xed by A _COMPAREO :
prefix suffixed by ACO, i.e. UM_PROGS_ _COMPARE and
You can now either sel ect the other source field
Selectedod I'ink or AaDrag a nide inbbrthe pMapped Elensets afea. eHordhss o 1
example we wil/ select only the BEY_AWARDSET_DESC
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You have now finished creating your new interface extraction definition.
Howto? édefi ne t he resubmi ranioterfacer opert i es
Firstly, ensure that you are in Extraction Desi
displayed, i f not , choose Extraction Designer mode and

below:

Now click on the Submission Properties link and the current submission configuration will be shown.
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