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Columba Global Systems

Columba Global Systems is an Irish owned technology company formed in 1999.
Columba was founded on the premise that effective and rapid access to corporate
and competitive information will be central to success in the global network. Columba
believes that the majority of existing information retrieval technology, whether on the
web or within corporations is ineffective, and that far better solutions are achievable
through the application of open, standards-based technology.

Columba has developed a product called Exprimer, which is a very advanced
software framework that facilitates rapid development of software to search and
update heterogeneous data stores across the corporate environment. Exprimer is
designed to simplify access to information and facilitate collation of information to
produce business knowledge in a highly visual environment.

The Challenge

The traditional approach to investigation adopted by the majority of law enforcement
agencies around the world has confined itself to a paper based system or an officer’s
personal computer. Such a system does not lend itself easily or efficiently to the
analysis, dissemination or storage of information in a timely manner.

The information gathered during an investigation can often be intricate and
interrelated, making it difficult to present in a coherent manner. Systems that do allow
data navigation often only provide rigid pathways through the data that are not
appropriate for intelligent exploration of the data. Investigating officers require the
ability to have a tiered approach available for multilevel analyses. This means being
presented initially with a summary of the key information and then being able to drill-
down into this information in a flexible manner depending on the line of investigation
they are following.

The accurate and timely accumulation, examination, co-ordination, dissemination and
reporting of information in a crime investigation is essential. This becomes both more
important and more difficult as criminals move freely between jurisdictions, requiring
the relevant agencies to share information.

Columba’s CIMS

Columba has developed a cutting-edge Crime Investigation Management System
(CIMS) that we believe will meet and surpass the investigation and case
management requirements of the law enforcement agency sector.

CIMS was developed on leading-edge standards-based technology (see
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CIMS Architecture on page 12) and provides an intuitive and easy-to-use system
(built on expressive principles) that lets investigators perform powerful ad hoc
searches, analyse intelligence, and explore the links and relationships between the
data in the system.

It will assist investigators in managing, sorting and analyzing huge volumes of
investigative data (investigator's notes, interviews, witness statements, door-to-door
enquiries, names, locations, vehicles, phone numbers, etc.) allowing for the
streamlining of the investigation and the ability for linked cases to be identified,
thereby lessening the risk of serial offenders escaping detection.

CIMS incorporates an advanced data capture and repository model, allowing for
important information to be continually updated giving the investigators access to the
right information all of the time, in real time. This also means that CIMS can be
utilised in the re-analysis of unsolved crimes.

The following are some of the capabilities that CIMS offers:

Incidents

Incidents are typically crimes but they can also be other events that require
investigation such as fatal accidents or missing person cases. They form the
centrepiece of CIMS around which all other intelligence is connected.

Scenes

These are descriptions of locations associated with the incident that has
occurred. There can be multiple scenes for each incident, e.g. scene of crime,
scene of escape. The system also allows multiple photographs to be uploaded
and associated with each scene.

Tasks
Tasks or jobs can be assigned to members of the investigative team and tracked,
e.g. house-to-house enquires

Persons
This allows investigators to track all of the people associated with an incident,
including victims, suspects, and witnesses.

Intelligence

These are intelligence reports related to the incident. These can be graded as to
the quality of the source (A, B, C or D) and the quality of the information itself (1,
2,3,0r4).

Exhibit Management

This allows all the exhibits associated with an investigation to be tracked over
time using continuity records. These track both the location of the exhibit and the
person in control of it at any time.

Property

This is related to Exhibits. It includes items relevant to the crime or the individuals
involved but which is not currently considered an exhibit for a court case. It is
possible to switch items back and forth from Exhibits to Property.

Documents

Much of the work done in any security or intelligence organisation is in the form of
documents and reports. CIMS incorporates a sophisticated document
management capability that integrates with Microsoft Word and Excel. It makes
use of the concept of metadata so that any user can use any piece of metadata to
search for a document at a later point, including a word or phrase within the
document.
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Chronology

This lets users view everything that has happened within the investigation in
chronological order. It can be filtered to only show certain types of actions, e.g.
court only, or tasks only.

Correspondence

This is used to record correspondence items that arrive into and are sent out of
an organisation. It also serves as an audit trail to track the movement of
correspondence such as letters or documents.

Case Management

This allows investigators to keep track of the court cases relevant to a crime, and
to generate and manage all the documents associated with those cases. It
manages the transcripts that result from a case, informs users of upcoming court
cases, and as mentioned above tracks the exhibits associated with a case.

Photographs
Photographs relevant to the incident (e.g. of the scene or the suspect) can be
uploaded and displayed in the graphical interface for that incident.

Communication Forum

This is an area of the application that includes Messages (similar to e-mails) and
Reminders (a combination of a calendar and actions). It is integrated with the
investigation data so that alerts can be sent to members of the team when certain
conditions occur in the data, e.g. a deadline is nearing for the submission of a
report or court document.

Auditing

In any serious crime investigation, auditing plays an important role. It can help
protect the security of the evidential data and intelligence. For instance, if
information is leaked, proper auditing allows a lead officer to see all the users that
searched for and retrieved information about that suspect.

Incident Relationship Management

CIMS is built around the concept of an incident. All information entered concerning
an incident can be accessed through the Incident Relationship Management (IRM)
screen shown below in Figure 1. This is a highly intuitive graphical representation of
all of the information related to the incident. It presents a view with the incident at the
centre, surrounded by icons representing information related to the incident, such as
scene, tasks, persons, intelligence, documents, etc.
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Figure 1. Incident Relationship Management (IRM)

Underneath each of the connected icons is a number representing the number of
entries under that subhead. The investigator can drill down into each piece of
information by placing their mouse pointer over the icon and selecting the required
action from a drop down list.

Key Benefits of CIMS

Uses state-of-the-art developments in software to streamline the investigative
process and assist investigators in analysing all of the intelligence associated
with one or multiple investigations.

The architecture has been proven in an intelligence agency where it has been live
and running 24x7 for four years. It is built on the latest web standards, which are
proven to scale to large numbers of users. Because open standards are used
throughout, the customer is not locked into proprietary technology.

The underlying Exprimer framework allows multiple data sources (e.g. from
separate police forces or intelligence organisations) to be integrated into the
system and presented in a unified interface.

The graphical interface is highly intuitive and easy to use. It typically requires only
1-2 hours of training, compared with up to a week for other solutions.

The graphical interface allows investigators to navigate through and drill down
into the intelligence to find links and connections that would not otherwise be
obvious.

All intelligence gathered in every investigation is never lost or thrown. It is always
available for any future investigation. The system’s sophisticated searching
capability makes it easy for users to find any piece of information within the
system.
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The document management capability assists users in creating and generating
multiple types of documents: Microsoft Word, Excel, Powerpoint, PDF, TIFF, etc.
All documents are stored centrally and tracked so that they can be easily found
using the search function. Also any paper documents from current or previous
investigations (e.g. from a house search) can be scanned and imported into the
system in batch mode and thus made available to the investigators.

The Chronology feature tracks the order of every action within the investigation,
so that there is no confusion within the investigation or in court about what events
happened when.

The system handles photographs (e.g. of persons or scenes) and video (e.g.
CCTV footage, interview video) that can then be viewed by investigators as
needed.

The Investigative Process with CIMS

In this section we follow through some of the steps that an officer may follow during
the investigative process. Please note that this is not a prescribed order and
intelligence relating to any of the areas can be entered at any stage during the
investigation.

1. Create the Incident

The first step when an incident has occurred is to create the incident in the system.
This will then form the centre point for all information in the investigation to be
entered. Figure 2 below shows the screen that an officer uses to create a new
incident in the system. Note that one of the principles in Columba’s applications is
that the screen where entities are created is the same area where they are searched
for. This encourages users to see if the entity has previously been entered and helps
to prevent duplication of data. The screenshot shows a user searching for an incident.

The result sets containing the data are always in the bottom half of the screen with
the data fields (for searching or data entry) in the top half of the screen. Result sets
are always interactive, allowing the user to drill down into the data. In this case the
user could use the result set to navigate to the IRM screen for that incident or to edit
the basic information about the incident stored in the system.
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Figure 2. Incident Find/Create

2. Create the Scene

The second step may be to enter information from the crime scene (if the scene has
been processed). Figure 3 below shows how the user can enter the scene
information. It also shows the result set from a sample search. Notice that result sets
containing over 10 results are shown 10 to a page. The user can then navigate
between the pages, similar to a Google search on web.
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Figure 3. Scene Find/Create
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3. Enter Relevant Persons

Any persons involved in the incident can be entered into the system. This will typically
include the victim(s), any witnesses and, if known at this stage, the suspect(s). The
system is flexible in that it allows a person to have more than one association to a
crime. For instance, a person could be a witness to a crime but also be a suspect.
Furthermore, a person could be connected to more than one incident. In all cases,
the person’s details are only entered into the system once and the associations to the
incidents created afterwards as required. Figure 4 below shows the screen where a
person’s details are entered.
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Figure 4. Entering Person Details

4. Upload Photographs

Any photographs relevant to an investigation can be uploaded. Typically, these are of
the crime scene and individuals involved. Each incident has a default photograph that
appears in the centre of the IRM as shown in Figure 1 above. Clicking on the
photograph will open up the full size version of the photograph along with the
associated date and description, as shown in Figure 5 below.

All of the photographs relating to an incident are accessible from the photograph icon
on the left of the IRM screen. Selecting this will bring up the photos in the data area at
the bottom of the screen, also shown in Figure 5 below.
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Figure 5. Incident Related Photographs

5. Assign Tasks (Jobs)

Once an investigation is underway the process is broken down into a number of tasks
or jobs that are assigned to members of the investigative team. CIMS allows the
details of all tasks to be entered for each incident and tracked over time. The system
even allows officers to track their tasks over multiple parallel investigations. Figure 6
below shows the screen where tasks are entered and searched for.

Figure 6. Task Find/Create
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6. File and Report Preparation

An important part of any investigation is the creation of files and reports, e.g. search
warrants, affidavits, and witness statements. CIMS facilitates this by incorporating a
sophisticated document management capability that automates much of the report
writing. It includes a large number of templates for the documents that investigators
typically write. The user simply selects the template within CIMS and that document is
opened up on the user's PC. Columba have added a number of buttons within Word
and Excel that allow officers to import information about the investigation directly into
the document (see Figure 7 below). It is even possible to search for new data while
within Word or Excel and import this data into the document.

CIMS also includes a batch upload feature that allows an officer to upload a large
number of documents into the system in one go. This is often used to upload a batch
of files scanned from documents taken in a raid.

Figure 7. Document Management

7. Exhibit Tracking

Over the course of an investigation a number of exhibits will be gathered. Some of
these will be presented in court and it is important to be able to state the complete list
of individuals (and their locations) that have been in control of each item since it was
seized. These are called continuity records. CIMS allows every exhibit associated
with an incident to be tracked and can automatically generate a text description of the
full list of continuity records for each exhibit that can be pasted into court documents
or reports. Figure 8 below shows the screen where a continuity record for an exhibit
is being entered.
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Figure 8. Exhibit and Continuity Record
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CIMS Architecture

CIMS is a browser-based system built on the Columba Exprimer architecture. It
executes as an Internet-type application within a browser such as Microsoft Internet
Explorer. It is a browser-based system and therefore is advantageous as there is no
need to install any software on a user’s computer. Updates and changes can be
made on the server and all users will have updates available to them immediately.
CIMS currently supports Internet Explorer version 5.5 upwards.

Exprimer is a product designed to let organisations make the most of the information
stored in their corporate databases. Exprimer is a state-of-the-art, open-standards
based, expressive, database-independent retrieval and update system. It enables
organisations to rapidly and accurately find and persist information stored in multiple
databases and demonstrates a sophisticated, highly evolved search and retrieval
capability for corporate information/knowledge. Exprimer provides retrieval and
persistence engines that abstract the data models and lets organisations
transparently integrate their corporate databases with modern e-Business systems. It
has an intuitive and easy-to-use client built on expressive principles that let users
manage the information in their databases in an efficient and effective manner. It is
fully based on open standards: J2EE for the data gateway, ISO 23950 for data
retrieval and update, XML and XSL for presentation of the data, and SOAP, UDDI
and WSDL for Web Services.

The following are some of the key features of Exprimer:

State-of-the-art complex retrieval and update capability for structured
corporate data

Instantaneous ad-hoc reporting and multi-source data aggregation,
independent of database and data model

Separates retrieval and persistence of data from both the data model and
the underlying technology of the database

Built on J2EE

Complete open-standards support including ISO 23950, J2EE, XML,
XSL, SOAP, UDDI, and WSDL

Large reduction in development times for data-intensive applications
through abstraction of database

Highly secure — no database information is transmitted (unlike SQL) and
transmissions are encrypted with TLS

How Does Exprimer Work?

A diagram illustrating the internal architecture of Exprimer is shown below. The
Columba Search and Update Engines are state-of-the-art components that let users
search and persist data spread across multiple heterogeneous corporate databases.
Both use the ISO 23950 protocol to interact with the databases and present a unified
interface to the data.
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Figure 9. Exprimer Architecture

The Search and Update Engines can be configured to support many indexes that
allow users to express their search in a very comprehensive and exact syntax. This
removes the ambiguity normally associated with keyword searching. Additionally, the
ISO protocol is extremely efficient, and in fact, generates only about 1% of the traffic
expected from equivalent SQL statements. One of the key features of the Columba
Architecture is the use of abstraction to keep the different layers independent of each
other. Exprimer is divided into three layers:

The Data Layer

The details of the databases (location and particular database technology)
and their schemas are captured in XML form in a Mapping Entity and are not
exposed to developers or to the client application.

The Business Layer

The addition of databases or changes to database properties are not
reflected in the Business Layer, only in the Mapping Entity. The Business
Layer presents a uniform ISO 23950 interface to the different client
technologies. These interact with the Business Layer using XML-based 1SO-
standard queries.

The Presentation Layer

The architecture supports multiple client technologies, including Java, HTML,
and WML. Each client technology is independent of the middle layer and
auto-configures using an XML Profile, which is independent of the client
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technologies. The Profile also determines the security permissions for the
user, and how search results are presented.

Mapping Entity

Columba assumes that customers will provide their own populated database(s). The
architecture does not impose a particular database or type of database. In fact,
searches can be performed across multiple database types within the same
architecture. The details of the databases (location and particular database
technology) and their schemas are captured in XML form in a Mapping Entity and
hidden from the client. The information in the Mapping Entity is captured once at the
start of the project in conjunction with a database expert in the customer’s
organisation. The customer can easily make subsequent modifications.

Result Sets

Exprimer uses result sets extensively to display information that the user has
requested. For instance, if the user searches for documents associated with a certain
target, a result set will appear in the bottom half of the page to display a list of these
documents. Each type of result set is different but all are structured in the same way:
in the format of a table. Each row in the result set represents a different document (or
target, or correspondence, or exhibit, etc). The column headings indicate what type of
information is displayed in that column. For instance, if the column heading reads
Title, then the title of each document is displayed in that column.

Security

Exprimer has very strong security controls, and manages security at several levels
within the product:

When users login, they are associated with particular roles within the
system. These roles are integrated with J2EE security roles to provide
access control on the Search and Update Engines.

The roles are also used to provide field-level access to data in the
database.

All communication on the wire is fully encrypted: HTTPS for web clients,
and RMI over SSL/TLS for the Expressive Client.

The client auto-configures based on the role of the user. Only those
actions allowed for that user are exposed to the user.

Unlike SQL, no database information is ever transmitted across the
network.

Federation

Because Exprimer implements ISO 23950, it can be federated across multiple sites
both within an organisation or across organisations to form a chain of instances. Each
instance can communicate with any of the other instances through one of two
protocols: SOAP" or RMI? as illustrated below in Figure 10 . Communicaton over RMI
is restricted to applications running in the same network. SOAP can be used for

* Simple Object Access Protocol. This is a Web Services protocol that allows remote applications to
communicate with each other over HTTP.

2 Remote Method Invocation. This is a Java protocol that allows remote Java programs to communicate
with each other.
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interaction between applications on different networks and that have firewall
restrictions in place.

Figure 10. Federating Exprimer

Federation in Exprimer is made possible because in ISO 23950 servers can act as
clients to other ISO 23950 servers. Thus, if an instance of Exprimer cannot service a
search request, or if the request is looking for data in a database not serviced by this
instance of Exprimer, the instance can forward the request to another instance of
Exprimer. One example where this could be useful is in a multi-national or
conglomerate where customer information is spread across databases located in
multiple subsidiaries. A manager in one location may wish to search for a summary of
the customer’s account information and history of interaction with the multi-national.
Rather than having developers write reports to extract this information, and then
combing the results into a single report, the manager could initiate the search on a
local version of Exprimer. Exprimer would retrieve any information held in the local
database(s) and send requests to the other versions of Exprimer situated in the
subsidiary companies. Any information found would be sent back (as XML
documents) to the originating Exprimer, which would collate and present the results.

Another example where federation may be very useful is in is eGovernment.
Government departments typically only hold citizen information relating to that
department. However, current efforts in eGovernment are attempting to combine
information from multiple government departments to present a unified view to the
citizen. Rather than directly connecting the disparate computer systems in the
different agencies, installing an Exprimer instance in the different departments would
allow it to act as a gateway to the data in the same way as described above. This
approach can also of use if there are constitutional restrictions in place preventing
direct connection between the computer systems of different government
departments. Often these necessitate a person to act as a gateway to the data,
deciding which date should be released and to whom. Because of Exprimer’s profiling
and security capability, it could take the place of the person and act as a gateway to
the data in the different departments.

Integration with Microsoft Office

Once a user is within Word or Excel they do not lose their connection with Exprimer.
Columba has developed a Web Services add-in to Word and Excel that adds an extra
menu to the toolbar. This toolbar lets the user import data from Exprimer into the
document they are working on. It is even possible to search for new data while within
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Word or Excel. Once a search has been performed the data appears in a data box
(see Error! Reference source not found. Error! Reference source not found. ).
Clicking on any piece of information in this box will cause it to appear in the document
at the position of the cursor.

Reduced Development Times

Making each layer independent has the added benefit of reducing the time needed to
develop new applications by up to 70-80%, because Exprimer does not need to be
extensively customised for each industry or customer. Customisations are restricted
to the mapping entity, client configuration (stylesheets), and profiles. This results in
the following savings:

Developers do not have to worry about how to search or retrieve data from
heterogeneous databases. The Search Engine exposes the information in the
databases as EJB application components and performs all search and
retrieval functions using the 1SO 23950 protocol.

Developers do not need to directly store objects or update information in the
database. The Update Engine performs the update and presents a
standardised component interface to the developer.

Developers are not responsible for making the system scalable or providing
system services such as load balancing, distribution, transaction support, or
threading. These services are handled by the J2EE container.

Developers do not have to worry about reprogramming the client every time
new services or applications are introduced to the architecture. The client
auto-configures based on an XML document. This XML document is edited
with a wizard whenever a new service needs to be introduced.

ISO 23950 & XML

The great strength of ISO 23950 is that it provides a messaging system and query
language for information discovery, retrieval, and update that is independent of both
the user interface application on the client and of the database technology on the
server. 1ISO 23950 is a very stable standard with a large number of mature
implementations globally, including some of the worlds’ largest bibliographic search
systems.

In 1ISO 23950 systems, in contrast to traditional database search applications, the
client application is not coupled with the underlying database. The 1ISO 23950 server
component sits between a client application that uses data and the database server
that owns and controls the data. It abstracts the data models of the underlying
databases and presents a unified interface to the rest of the system.

Changes to the data model or underlying database technology are reflected only in
the ISO 23950 server component and not in the application code. There is currently
no technology that approaches ISO 23950 in this independence from both the client
and the back end server. This allows systems to be built that support either the most
general and unfocused type of keyword searching or highly specialised application
specific interrogation of structured and tightly controlled databases, in a language
easily understood by the user.

Columba has combined ISO 23950 with XML so that all client/server communication
is conducted using XML messages. Instead of SQL, clients submit queries to the

© Columba Global Systems 2000-2008 Strictly Confidential 16



Columba’s Criminal Investigation Management System (CIMS) White Paper

server using database abstractions defined by the server so that no information about
the data model is transmitted between the client and server.

Combined with the XML-based syntax, the ISO 23950 Protocol provides the
semantics framework which allows Exprimer to give common meaning to the
business data across all applications.

The Exprimer data gateway server provides the ability for a client to use the services
defined by the 1SO 23950 standard. These services include initialisation, search,
present, browse, and persistence services.

Initialisation

The initialisation service allows a client to establish a connection to the data gateway.
Different techniques are employed to ensure that the connection between the client
and server is encrypted and that the highest security measures are enforced. During
the initialisation phase the Exprimer client is dynamically configured with policies that
describe access rights the client has to the server and the data contained in the
underlying database.

Search

The search service allows a client to request that the server apply a query to a
specified set of logical databases. Records that match the properties indicated by the
guery are maintained in a result set for subsequent retrieval requests. The types of
searches that are possible are determined by the proprietary database interface
provided by the underlying relational database systems. Keyword and proximity
based searches are possible with most commercially available relational database
systems. Depending on the parameters of the search, one or more records may be
immediately retrieved as part of the search response. Doing so will reduce the
number of messages exchanged by the client and server and help to reduce network
usage. Examples of a search request and response are shown in Figure 11 and
Figure 12 respectively.

Present

The present service allows the client to request response records corresponding to
database records represented by a specified result set. Multiple response records
can be retrieved in a single request, reducing the number of messages that are
exchanged between the client and server. Results are typically presented in a tabular
format but because this is determined by a stylesheet, other views are possible. For
instance, if a result set includes an image of, say people or buildings, these could be
presented as a series of thumbnails with some key details below the image.
Examples of a present request and response are shown in Figure 13 and Figure 14
respectively.

Result Sets

In Exprimer, results are displayed in a format similar to an Internet search engine: it
displays the results as a set of pages, with, for example, ten items for page. When the
user is ready to view another page they can either click 'Next' or they can click a
specific page number to bring up the items corresponding to that page number. See
Figure 15 below for an example of an Exprimer result set.

The browse service provides a means of viewing abbreviated versions of database
records without the overhead of using the search and present services in concurrent
requests. The client can specify exactly how much or how little detail to include while
browsing through database records.
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Persistence

The persistence services allow clients to request that servers update a database:
insert new records, replace or delete existing records, or update elements within
records. The persistence services actually consist of several different functionalities
that are tightly integrated to provide the database administrator the greatest degree of
flexibility in configuring how the server application will store information in the
database. Information can be channelled across the entire database federation based
on different easy-to-configure options within the server. Protection is provided to the
databases ensuring that proper access rights are enforced as well as by ensuring that
inaccurate or inappropriate information is filtered out and rejected before anything is
committed to a database.

Z-Links

One of the unique aspects of Exprimer is that once the results of a search are
presented, the user has the option of performing further actions on the data through
what Columba terms ‘Z-Links’. Z-Links are actions that can be performed on any cell
in a result set. These actions are column-sensitive and are presented as a menu of
options that appear when the user positions the mouse over a particular cell, as
shown in Figure 15 below. In this case, the user has the option of viewing the
document, deleting the document, or editing the document’'s metadata. Z-Links are
themselves implemented as search or update requests that take as input the data in
the cell on which they were invoked. They are added to a result set either by the
Mapping Entity (for role-specific Z-Links) or by the stylesheet in the Web Server (for
general Z-Links). Z-Links support the Naked Objects® (formerly called Expressive
Systems) philosophy of intuitive GUI design because they present the actions
available on any object or piece of data through mouse-over menus on the items
themselves. Also, it only presents actions that are appropriate to both the item and
the user, and allows circular navigation (or drill-down) through data.

® See http://www.nakedobjects.org/home.html for more details about Expressive Systems.
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<ZMessage sessionld="Z-Cookie94324126">
<SearchRequest resultSetld="6582">
<databaseName>Document</databaseName>
<zQuery attributeSetld="1.2.840.10003.3.173.3">

</zQuery>
<piggybackResults smallSetUpperBound="0" largeS etLowerBound="1"
mediumSetPresentNumber="0">
<smallSetRecordComposition elementSetName="Full " databaseName=
"Document">

<elementSpec>default</elementSpec>
</smallSetRecordComposition>
<mediumSetRecordComposition elementSetName="Full" databaseName=
"Document">
<elementSpec>default</elementSpec>
</mediumSetRecordComposition>
</piggybackResults>
</SearchRequest>
</ZMessage>

Figure 11. Exprimer XML ISO 23950 Search Request

<ZMessage>
<SearchResponse searchStatus="true" resultSetld="65 82"
resultSetSize="2">
</SearchResponse>
</ZMessage>

Figure 12. Exprimer XML ISO 23950 Search Response

<ZMessage sessionld="Z-Cookie94324126">

<PresentRequest resultSetld="res1034261736582" star tPoint="1"
numberOfRecords="2" >
<recordComposition schema="Custom“ databaseNam e="Document" >

<elementSpec>Custom</elementSpec>
</recordComposition>
</PresentRequest>
</ZMessage>

Figure 13. Exprimer XML 1SO 23950 Present Request
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<ZMessage sessionld="Z-Cookie94324126">
<PresentResponse presentStatus="success"
numberOfRecordsReturned="2">
<RecordOrDiag>
<Record database="Document">
<TITLE>515</TITLE>

</Record>
</RecordOrDiag>
<RecordOrDiag>
<Record database="Document">
<TITLE>516</TITLE>

</Record>
</RecordOrDiag>
</PresentResponse>
</ZMessage>

Figure 14. Exprimer XML 1SO 23950 Present Response

Figure 15. Exprimer Result Set

Summary of Exprimer Benefits

Single Architecture

Exprimer can support multiple database and multiple client front-ends. Thus, if the
customer wishes to add new applications in the future, they can be introduced on the
same architecture. There will be no need to develop a vertical slice from client to
database. This means that there is a much quicker turnaround time for developing
new applications.

No Exposure of the Data Model in Each Application

Since the Mapping Entity provides an abstraction of the database, there is no hard-
coding of database calls in applications. All information can be accessed
instantaneously with Exprimer.

Security

Security is built into Exprimer to the highest standards and at different levels including
encryption, authorisation, profiling, and non-transmission of SQL over the network.
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Search

Exprimer has a state-of-the-art structured search capability.

MIS/Reporting Functionality

Exprimer has sophisticated MIS and Reporting functionality that can be used to
provide reports on the information stored in the database.

Performance

Exprimer has been proven to handle very high transaction rates in Internet
applications. The underlying technology has also been proven to be very scalable
and robust in many large mission-critical systems.

Multiple Channels

Exprimer’s unique ability to be independent of client channel means that new
channels can easily be added to the system without any change to the middle tier or
database.

Standards-based

All aspects of Exprimer are based on completely open standards, which means that
the customer is not locked into proprietary technologies.

Modern Technology Set

Up to date technology puts the customer at the forefront of current distributed
systems technology.
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