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DEFINITION OF TERMS
JTF: Judicial Transformation Framework which is a roadmap on how to make continuous
improvement on the performance of the Kenya Judiciary.
JTF Book: a book that describes the framework for transforming the judiciary
ETL: Extract Transform Load-a three step process that is used.
ETL Process: A process that is used for populating a data warehouse by extracting data from
source systems.
ETL Tools: Pieces of software responsible for the extraction of data from several sources.
Data Warehouse: A database used to store data. It is a central repository of data in which
data from various sources is stored.
Data warehousing: The process of compiling and organizing data into one common
database. Data warehousing is the process of compiling information or data into a data
warehouse.
Data Mining: A way of making further analysis to data collected in order establish any
hidden formats, trends, with an aim of improving decision making process.
Relational Database: A computer database where data is collected and organized in tables
which give flexibility for manipulation in many different formats
Judicial Intelligence: The process of analyzing judicial data with an aim of quickening the
decision making process.
Case Management System (CMS): An application that is used to collect case data in some

courts.



ABSTRACT

Institutions have often adopted the use of Extraction, Transformation and Loading (ETL) of
data into a data warehouse. A data warehouse is a central repository of information which can
be retrieved later for analytics or other data mining related activities. ETL is a process that is
used to take information from one or more sources, normalize it in some way to some
convenient schema, and then insert it into some other repository for future use. This is usually
achieved using automated tools in order to make this process easier and efficient. The choice
of the ETL tool to use may be dictated by many factors among them the DBMS in use,
compatibility with existing data source and hardware infrastructure among other factors.

Even thou there are major efforts in development of databases for use in various departments,
currently no existing data warehouse in the Kenya Judiciary. This makes it challenging to
mine data. Thus, each department with such initiative operates independently with their
preferred relational database that suits only the purpose for the particular department. In other
cases, some information is stored in different formats and data types or as flat files. There is
need to create a central repository for data from the various departments. However, this
would call for major preparation for the data collected as well as the infrastructure. One way
to make preparations is to adopt the ETL process which utilizes ETL tools to carry out
activities such as cleansing, customization, reformatting, integration, and insertion of data
into a data warehouse. The Kenya judiciary could benefit from this process where all data
collected from operational databases is collected using standardized data collection tools,
cleansed and inserted into a data warehouse. The main objective of this study is to
demonstrate how the Judiciary would benefit from ETL process to migrate data from a
sample source system, make changes to the data and load into a specified destination ready
for further exploration or analysis using other data mining tools. This research will adopt a
descriptive research design as it entails systematic collection of information and careful
selection of the units to be studied as well as careful measurement of each variable or unit of
data collected either as entities, fields or attributes of data. In this research data will be
collected using document analysis and interviews. Presentation of results will be done by

use of tables, Csv and xlIs files.
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CHAPTER ONE

INTRODUCTION
1.1 Background

The Kenya Judiciary is structured into various departments such as Performance
Management, Finance, Human Resources, Public Relations, Communication and Information
Technology. The content of the Kenya Judiciary Transformation Framework (JTF) 2012-
2016 call for quick administration of justice to the Republic of Kenya - thus supportive pillars
have been adopted to boost these efforts where each department is expected to yield to a
certain level of performance. In the JTF book, pillar 4 is the use of Information and
Communications Technology (ICT) as an enabler to quick administration of justice. The
proper adoption of ICT in the justice system will boost all the departmental operations with
the end result being acceleration towards achieving expeditious delivery of justice. As part of
efforts geared towards enhancing quick delivery of justice through adoption of ICT, the
Kenya Judiciary ICT Department hopes to initiate efforts towards building a data warehouse.
The warehouse once successfully implemented will act as a repository of all vital information
from various relational databases for the purpose of further analysis or even generating
judicial intelligence. From such centralized data repository, various reports can be drawn and
further refinement and querying can be done with an aim for gaining more insight into the
data collected. There is need to make improvements on how information has been collected

and handled in the past.

Initiatives in data collection have yielded creation of relational databases such as the Case
Management System. With such operational systems in place it is important to consider
building a data warehouse in order to boost information storage and backup processes. The
information collected in the data warehouse can be used to build intelligence in the data in a

process known as data mining.

Performing data mining for the judicial data would imply extraction of knowledge from a
repository of information or a knowledge base with an aim of discovering trends, improving
decision making, developing performance indexes, understanding the judicial operations, and
providing judicial data for integration with other organizations. Mining data for information
entails analyzing the vast amounts of data accumulated overtime from automated processes,

manual processes and electronic databases. In order to be effective in this process there is



need to consider the tools that can be used appropriately in the area of data modeling, data

surveying and data preparation for the mining process.

Data preparation implies building the right model and preparing the miner implies ensuring
that the right model is built. Correct data preparation prepares both the miner and the data.
When this data is well prepared the data miner is able to gain proper understanding of its
contents, use and applicability, limitations of the data as well as come up with quality models
that can be adopted for the mining process. Success in mining judicial data calls for a three
step process known as ETL (Extract, Transform and Load). This means that data is extracted
from an identified source system, loaded into a staging area where various transformations
are done to ensure that data is in a format that is acceptable, and loading it into a destination
ready for exploration with a data mining tool. Such a source would be a relational database or
otherwise. Success in data warehousing and data mining requires various considerations in
the area of data preparation. This implies examining the existing data and its infrastructure,
preparing this data in a format that is ready for a data miner for future references. The aim of
this project was therefore to demonstrate how the ETL process can be adopted as a data pre-
processing and movement initiative with the the overall objective to achieve successful data

warehousing and mining.

1.2 Problem Statement

The characteristics of Kenya judicial data as it originates during the process of capturing,
documentation and storage in operational databases, can make data warehousing and data
mining operations challenging. The Kenya Judiciary needs to make major changes in data
collection, preprocessing and transformation procedures it has adopted in the past. Before one
can apply data mining to the current judicial data the nature and format of data that is
collected in various operational systems and even flat files may need major transformation.
There needs to be a way of extracting and storing data to allow easier reporting as well as
perform predictive analytics onto these data. This process of collecting and transforming data
once improved would boost the efforts geared towards achieving high levels of efficiency as
outlined in the JTF book. However, this should be done without slowing down or interfering
with the operational systems.

1.3 Purpose of Study

This project aims to demonstrate how the ETL process can be utilized to solve the Kenyan
judiciary problem. It showcases how data can be collected using a standardized tool and
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transformed with an aim of loading it into a database. The demonstration shows sample data
that is referred to as dirty being extracted using a sample ETL tool, transformed and is clean
awaiting loading into the final repository which is the data warehouse. For the purpose of this
project the source data will be from registry files and MS Excel files. However, the data will
be manipulated so as not to reflect the specific details. Using information extracted from the
judiciary data files, this project proposes to demonstrate how ETL process can be utilized as a

vital tool for data preparation as well as for populating a data warehouse.

1.4 Objectives

The objectives of the research were:

1. Determine common data sources and operational systems in judicial environment and
display the kind of data available and the pre-processing needs.

2. Demonstrate, using case returns data and flat files data, how the ETL process can be used
to migrate data from sources to a data warehouse.
Propose a conceptual model for the judicial ETL process with its associated architectures.

4. Develop a guideline for creating a data warehouse for the Kenya Judiciary.

1.5 Research Questions

1. What are the operational systems available in the judiciary that can serve as data sources?

2. What data is generated by the existing data sources or operational systems within the
Kenya Judiciary?

3. What data that require pre-processing in order to meet the operational needs?

4. What ETL tools and techniques available for use in populating a data warehouse?

5. What frameworks that can be adopted for implementation of an ETL environment?

1.6 Project Justification

The quality of data available in the organization’s data warehouse is influenced by the
underlying data collection procedures, transformation, integration and extraction procedures
which are aspects of the ETL process. Therefore, the following issues arising from the ETL
process are important to look at keenly: The nature and quality of data received and entered
from the source systems; Cleansing of bad data that may consist of missing attributes,

inconsistency, and failure to conform to a given standard among others.



The guarantee to building a quality data mining model is dependent on existence of properly
prepared data; which acts as a guideline to the data miner in understanding the contents of
data. Inadequate data preparation and inaccurate data survey makes it difficult for data
mining thus time-consuming models are built and rebuilt in an effort to understand data.
Correct data preparation prepares both the miner and the data. To prepare the data implies
that the model is built right, while for the miner means the right model is built. Data
preparation and the data survey lead to an understanding of the data that allows the right
model to be built, and built right the first time.

1.7 Scope

The project sought to utilize the data generated from the operational systems within the
Kenya judiciary and data collected from a few courts in selected regions. Data collected from
the registries and manually entered in the registers will be the major point of focus as it
captures the real situation on the ground of how case details are captured and recorded.
However this may be extended to some raw data captured from existing past records from
registry files where data clerks have been hired to record it in electronic spreadsheets and

store it as Microsoft Excel (.xIs) and even pdf files.

1.8 Assumptions

The specific assumptions included: the registry files contains case data that is detailed
enough, there would be cooperation from the parties and relevant authorities that will be
sought to assist in capturing data. The application of ETL in the Kenya Judiciary will reveal
new ways of collecting and storing data in a central repository where useful knowledge can
be retrieved to serve the purpose of building judicial knowledge base.



CHAPTER TWO
LITERATURE REVIEW

This chapter provides an overview of ETL process, ETL tools and techniques, previous

research works in data integration in judicial systems.

2.1 The ETL Process

The extraction, transformation and loading (ETL) process provides a mechanism for
populating a data ware house using data from existing data sources e.g. relational databases,
flat files, virtual storage access methods (VSAM) or even external sources through the
network or scanning systems. All the information could be different from each other thus,
before one begins the process of analysing data, it is important to consider the
transformations required to the data so that it meets the operational needs. The transformation
has been automated and embedded as a step of the ETL process. Ahmed kabiri and
dalilachiadm (2013) illustrates the architecture of DW system in a data warehouse as having

four levels (Figure 1).
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Figure 1: Data Warehouse Environment

Data Sources: These encompass all types of data sources and they act as data provider. They
include databases and flat files.

ETL:. The Extraction, Transformation and Loading (ETL) integration layer in DW
environment. ETL tools pull data.

DW: A central repository to save data produced by ETL layer. DW is a database including
fact tables besides dimension tables. Together these tables are combined in a specific schema

which may be star schema or snowflake schema.



Reporting and Analysis: has the mission to catch end-user request and translate it to DW.

Collected data is served to end-users in several formats. For example data is formatted into
reports, histograms and dashboard. ETL is used to migrate data from one data base to another
with an aim of forming a data warehouse. ETL is a critical component in the development of
a data warehouse as it consumes up to 70% of the resources. The degree of data accuracy is
highly dictated by the ETL process and may to the great extent dictate the success or failure
of a data warehouse. The purpose of ETL is to populate a data warehouse.

Sweety Patel et al...(2012),demonstrates an overview of the ETL process. This issue
considers it very important to pay attention to data file formats, operating systems and
hardware while integrating different heterogeneous platforms. ETL is a combination of
process and technologies that require skills from various professionals like database
designers, analysts, application developers. It’s a process that keeps on changing in order to
accommodate new inventions and operational needs. Therefore it should be aimed at
performing as an automated process that runs as per a well-defined schedule to make updates
and other necessary changes. It’s also seen as a pre-decessor to data warehouse or data mart
development efforts. Also it should be an independent process performed on a separate

relational database server.

According to Kufandirimbwa and Kuranga (2012) - The paper argues for the importance of
adopting mining of judicial data. In this issue, they illustrate how computer technology can be
used to derive a data mining model. ETL tools have been used to help in the data cleansing or
preprocessing to arrive at the required field. Illustrated are the data mining techniques that
can be used like decision trees and online analytical processing (OLAP) to perform data
analysis, perform automatic summaries and help discover hidden patterns as well as display
the results to the end user. Their approach adopted use of Microsoft Structured Query
Language server to create the OLAP and Microsoft excel (browser) to present the
information to the end user. The data mining technique used was decision trees.

Construction of a data warehouse is seen as a three step procedure. These include acquiring
data from source data where standard models may be applied such as entity relationship
diagrams. The second vital step is mapping of attributes from the source data to fit the
destination data attributes. These are a challenging task usually referred to as ETL process. In
this area there are no standard models yet due to the nature of data complexity while
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attempting to cleanse, transform or manipulate data using other operators. The third step of
data warehouse construction is designing the destination area where several models have

been suggested e.g. star schema, snowflake among others Shaker H. et al..,(2011).

The ETL process has been defined as a vital step in the early stages of designing a data
warehouse and thereafter data mining. Due to its complexity, there are no standard models
yet for adoption while designing these processes. This is because of its difficulty and lack of
formal model for representing ETL activities that map the incoming data from different data
sources to be in a suitable format for loading to the target Data Warehouse Kimball and
Caserta, 2004; Demarest, 1997; Oracle Corp., 2001; Inmon (1997) in Shaker H. Ali et
al..(2011).

Without ETL tools,making sense of raw data can be very challenging.ETL tools are very vital
for business intelligence as the input provided to the Bl tools dictate the correctness of the
output Nils Schmidt.et al..( 2011).This paper performs an evaluation of some ETL tools
available in the market. The evaluation is based on a framework that uses criteria such as
Price, Functionality, Ease of Use and Architecture. The findings show that Analytical reports
would be lost without ETL. This dictates that data be extracted from the source, data to be
transformed into a unified format and finally data to be loaded into a database or data

warehouse.

While attempting to make an evaluation of ETL tools,Nils Schmidt,et al..( 2011), compare
and evaluate Microsoft SQL Integration Service, Pentaho Integration Services a leading open
source ETL tool, and ETI High Performance Corporate Data Integration. Their objective was
to use their suggested framework to rate these tools. Comparison between the two indicate
that SIS has a higher demand considering the market trends and while providing an
alternative solution for the high cost most people have adopted use of open source ETL tools.
According to Ranjit Singh,Dr and Kawaljeet Singh (2010), the causes of data quality
problems in data warehousing are attributed to the ETL process. Data sources, data
integration & data profiling, Data staging and ETL, data warehouse modeling & schema
design have been mentioned as the key sources of problems. This paper highlights the
dimensions of data quality to include accuracy, reliability, importance, consistency, precision,
timeliness, fineness, understandability, conciseness and usefulness. Data quality problems
may occur when there are poor handling processes, lack of well-defined data entry and
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maintenance procedures, errors emanating from the ETL process, external data that does not

fit the expected organization standards.

Efforts have been done to help conceptualize the process. Several architectural designs have
been defined as different people try to model an ideal ETL design. Such include the solution
by Alkis et al...2008) where a conceptual model is defined using entities that are derived
from UML notation. This has been used to illustrate concepts, attributes, relationships,
transformations, relationships between entities as well as constraints associated with the ETL
process. Their approach suggests adoption of a four step methodology which includes
identifying the appropriate data sources, active candidates for data stores, attributes mapping

and annotating the diagram with runtime constraints.

In their paper,Alkis et al...(2008) ,proposes a Methodology for the Conceptual Modeling of
ETL Processes. This will help in analyzing the contents of the existing data sources and how
they will map into the warehouse model developed. The methodology consists of well-
defined steps that will assist to identify the proper dataset stores, assist in mapping the
attributes while putting into consideration the existing constraints emanating from attributes
of data.The purpose of ETL process is to help identify relevant information from the data
source, extraction of these data, customization and integration of this data into a common
format and finally load the data into a data warehouse or data mart. The information is
cleansed while bearing in mind the required rules. According to these issues the framework

for ETL process is as shown below:



Figure 2:The Environment of ETL

In the past there have been tremendous efforts in design and development of data warehouses

with ETL being an integral of the process. Such efforts have yielded the common (CRISP-

DM) model.Lukasza. Kurgan, petr musilek (2006) makes a comparison of these models.Their

discovery led to the illustration shown in the table below:

Figure 3: Data Warehouse Environment

Table 1  Side-by-side comparison of the major existing KDDM models

Model Fayyad et al. Cabena et al. Anand & Buchner CRISP-DM Cios et al. Generic model
Area Academic Industrial Academic Industrial Academic N/A
No of steps | 9 5 8 6 [ [
Refs (Fayyad et al., 1996d) (Cabena et al., 1998) (Anand & Buchner, (Shearer, 2000) (Cios ef al., 2000) N/A
1998)
Steps 1 Developing and 1 Business Objectives 1 Human Resource 1 Business 1 Understanding the 1 Application Domain

Understanding of the
Application Domain

Determination

Identification

2 Problem Specification

Understanding

Problem Domain

Understanding

2 Creating a Target
Data Set

3 Data Cleaning and
Preprocessing

4 Data Reduction and
Projection

5 Choosing the DM
Task

6 Choosing the DM
Algorithm

2 Data Preparation

3 Data Prospecting

4 Domain Knowledge
Elicitation

2 Data Understanding

2 Understanding the
Data

2 Data Understanding

5 Methodology
Identification

6 Data Preprocessing

3 Data Preparation

3 Preparation of the
Data

3 Data Preparation and
Identification of DM
Technology

7 DM

3 DM

7 Pattern Discovery

4 Modeling

4 DM

4 DM

8 Interpreting Mined
Patterns

4 Domain Knowledge
Elicitation

8 Knowledge
Post-processing

5 Evaluation

5 Evaluation of the
Discovered Knowledge

5 Evaluation

9 Conselidating
Discovered Knowledge

5 Assimilation of
Knowledge

6 Deployment

6 Using the Discovered
Knowledge

6 Knowledge
Consolidation and
Deployment

This provides information about the developing party (academic of industry), number of

steps, main reference, and a comparison of steps across all models.In their paper they attempt

to discuss the importace of deriving a methodology that supports the process that leads to

finding knowledge.According to this paper,the main reason for establishing and using process

models is to organize the Knowledge Discovery and Data Mining (KDDM) projects within a

common framework. As a result,such models help organizations to understand the

Knowledge Discovery process and provide a road map to follow while planning and carrying

out data mining projects. This in turn results in time and cost savings, and in a better

understanding and acceptance of such projects.The unique discovery is that all the models

1
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discussed above include data preparation as a key step towards achieving successful data
mining. This steps acts as a key step before modeling which calls for emphasis on proper
approach towards use of tools, techniques and approaches to the data preparation process.
The modern approach to the data preparation is through adoption of ETL tools that help to

automate the preparation process.

(Pete Chapman (NCR) ,et al...,2002) in his article describes how a data mining project
undergoes several phases. These are described in detail in the Cross Industry Standard
Process for Data Mining (CRISP-DM).Hence forth other participants have made tremendous
efforts in developing other models that integrate the ETL process as a stage in data

warehouse development.

2.2 ETL Tools

There have been tremendous efforts in automation of the data integration process for the data
warehouse. Such efforts have yielded to a variety of tools for automating this critical process.
In their paper, Ahmed and Dalila showcase these tools as open source and commercial
categories. Each tool come with its own notations, metadata and GUI and is not
interchangeable. Further the categories are subdivided as those that are free with purchase of
DBMS software and those that are purely payable. Selecting a tool for use is an individual
preference depending on the nature of the data source and the capability of the tool to acquire
data from the existing data source. Different people have adopted either the open source or
commercial tools depending on what they want to achieve while populating the data
warehouse.

There are other ETL tools available in the market and can be adopted for data integration
based on the operational needs of the organization. The following table provides a listing of
these tools with their respective companies. However the order does not necessarily dictate

their popularity rating.
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ETL Tool Version Vendor

1. | Oracle Warehouse Builder (OWB) 11gR1 Oracle

2. | Data Services X14.0 SAP Business Objects
3. | IBM Infosphere Information Server 9.1 IBM

4. | SAS Data Integration Studio 9.4M1 SAS Institute

5. | PowerCenterinformatica 9.5 Informatica

6. | Elixir Repertoire 7.2.2 Elixir

7. | Data Migrator 7.7 Information Builders
8. | SQL Server Integration Services 10 Microsoft

9. | Talend Studio for Data Integration 5.2 Talend

10. | DataFlow Manager 6.5 Pitney Bowes Business Insight
11. | Pervasive Data Integrator 10.0 Actian (Pervasive Software)
12. | Open Text Integration Center 7.1 Open Text

13. | Oracle Data Integrator (ODI) 11.1.1.5 | Oracle

14. | Data Manager/Decision Stream 8.2 IBM (Cognos)

15. | Clover ETL 3.4.1 Javlin

16. | Centerprise 6.0 Astera

17. | DB2 Infosphere Warehouse Edition 9.1 IBM

18. | Pentaho Data Integration 4.1 Pentaho

19 | Adeptia Integration Suite 5.1 Adeptia

20. | DMEXxpress 5.5 Syncsort

21. | Expressor Data Integration 3.7 QlikTech

2.3 Use of Data Mining in Judicial System

Scott and Thinyane (2013) designed an electronic Judiciary (e-Judiciary) system with the aim
of addressing the existence and continuation of digital divide in traditional justice
administration that governs traditional authorities for rural and marginalized communities of
South Africa. Such system practices customary law as a method of providing justice to the
community at large but one of the major disadvantage of such a system is the lack of a proper
safe-keeping environment for judicial information making dissemination of vital information
to the community difficult. The web-based system provides a better platform for the
administration of minor offences that are solved by the traditional courts thereby

communities with understanding and knowledge about judiciary operations.

Thammaboosadee and Silparcha (2008) proposed a framework for criminal judicial reasoning
system using data mining techniques to determine reasons from court verdicts.

They developed a system with modules based on legal rules and principles that are used to
construct knowledge system that uses data from the Thailand Supreme Court verdicts on
criminal cases as training data set. They demonstrate the use of XML standard in document

structuring and in supporting judicial decision support system that guides in judgment
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supported by law theories and principles. This paper addresses one of the most complex legal

activities in court level which is judicial reasoning.

Verma, Srinivasan, and Sapra (2014) proposed a conceptual model for Decision Support
Systems based on Data Mining and Case-Based Reasoning comprising a knowledge base,
case base reasoning and data mining subsystems. The model has capacity to self-learn,
identify association between data, classifying and clustering of the data based on the
characteristics, suggest recommended actions to users, all these factors incorporate
intelligence into the system thus increasing the capacity of problem solving and improve
suggestion accuracy. They demonstrate a relation between the Data Mining, Case-Based

Reasoning System and Decision Support Systems.

Criminology is one of the most important fields where the application of data mining
techniques can produce important results. Hussain, Durairaj and Farzana (2012) proposed
criminal behavior analysis using data mining techniques. Their model interlinks the common
set of universal principles with the attributes of the individuals for profiling the criminal
behavior including personality, criminal activity, extrinsic factors and the attributes of

individuals.

Ni et al. (2004) examined the possibility of using data mining in a case-based system and

propose a case-based system framework based on data mining techniques.

Costake (2001) highlighted some key problems of the automation of the judicial system as
part of the e-Government. They proposed a model of the judicial system on the basis of
which information and communications technology can be used to transform judicial

systems.

Xie (2008) analyzed case guiding system and the necessity of setting up such a system with
the aim of saving judicial resources, promoting judicial justice, and improving judicial
efficiency. The paper outlines the management of the overall design of case guiding system
including the outline of the system, the composition of every subsystem, each function
module, and the basic technical requirement of the information database and systematic

operation characteristics.
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Annapoorani and Vijaya (2013) developed a tool for sorting and summarizing judicial data
simultaneously into various groups based on the title and thus making it simpler and easier in

searching for the required data.

Ticom, de Souza and de Lima (2007) present a labor- related judicial application of
unstructured data mining techniques using probabilistic methodologies, linear regression and
rule induction in text categorization. This text mining is essential in discovering previously

unknown patterns useful for judicial applications.

-Hamin, Othman and Mohamad (2012) outlined the technical applications available in the
Malaysian courts and highlighted how the growing adoption of ICT by the courts in many
jurisdictions raises several issues of security risks. They examine the emergence of non-legal
risks closely connected to security and the legal risk raised by courtroom technology and how
it can be mediated through the understanding basic security control such as authentication,
non-repudiation, confidentiality, data integrity and privacy encroachment. The paper argues
that despite the common notion that law will always lag behind technology, the courts would
need to understand these legal and non-legal security risks and manage them in the most
efficient and effective manner if judicial business were to be continually advanced by the
ICT.

Zernik (2010) discusses how data mining was conducted through the online public access
system to examine the validity and integrity of records and of the system as a whole. They
report how many records were not verified, records were universally missing their
authentication counterparts as required by law to render them valid and effectual. The system
as a whole was deemed invalid. The public was unable to discern the difference. The author
asserts that case management systems of the courts must be subjected to certified, functional

logic verification.

Winn (2009) affirms that the aggregate data in court files should be used to promote better
management of the judicial system, promote greater understanding and opportunity for civic
involvement in the judicial process, managed to reduce the cost of access to core judicial
records, facilitate empirical research into operation of the judicial system, and to enhance
positive network effects of the information. Information management policy should focus on
encouraging public participation in the judicial process and discouraging practices which
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undermine the administration of justice. Potential solutions are multifaceted, interrelated,
require new and creative ways, and must be coordinated by using all the tools available such
as rules, training, and technology, in order to further the twin goals of public access and

privacy within judicial information management.
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3.1 Introduction

CHAPTER THREE
METHODOLOGY

The first task involved the collection of user requirements. The second task involved the

analysis of the structure and content of the existing data sources and their intentional mapping

to the common data warehouse model. Related literature and personal experience suggest that

the design of an ETL process aims towards the production of a crucial deliverable: the

mapping of the attributes of the data sources to the attributes of the data warehouse tables.

The proposed conceptual model for ETL processes complement a set of design steps, which

lead to the basic target, i.e., the attribute interrelationships. These steps constitute the

methodology for the design of the conceptual part of the overall ETL process and could be

summarized as follows:

1. Data Extraction and preparation

2. Data Transformation

3. Loading data into the warehouse

Stage Description Tasks involved Operations
Data This stage involves | Getting the data from the | Read Excel
Extraction/Data getting the data and | identified source | Read CSV
Preparation describing it using | systems. Read Database

metadata references.

It also calls for further
exploration with various
tools as one attempts to
verify its integrity.

Data
Transformation

This stage involves:
Collecting and
categorizing data into
respective regions they
came from.

Cleaning the data and
reconstructing it such
that it’s ready for
exploration with an ETL
tool.

The data is formatted

Inserting and removing
unnecessary  columns
and rows.

Filling in the gaps with
the missing attributes.
Introducing new
attributes  that  will
contribute to the
completeness of data.
Refining the metadata
reference tables.

Data cleansing
Replace missing values
Fill Data Gaps
Remove
unused/unnecessary
values

Filtering

-Remove duplicates
Sorting

-Sort
Ascending/Descending

using appropriate | Creating -Shuffle
criteria
Loading This involves | Write Database Exporting the
transferring data Write Excel transformed data to an a
Write CSV different destination.
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3.2 Research Design

This project adopts a descriptive study and its main objective was to provide accurate and
valid representation of data. The research is well structured to include all the aspects of the
variables described in order to answer the research questions outlined in the research question
section. The research design will entail generating primary data through use of interviews as

well as analyzing existing data that has been collected overtime in form of court case details.

3.3 Data Sources

There have been tremendous efforts to introduce independent systems such as the case
management, audio visual recording of court proceedings, and the judicial help desk system
all these as efforts geared towards improvement of court operations as well as information
management within the Kenya Judiciary. Judicial data is mainly accumulated in many
different formats depending on which system is in operation. It’s however necessary to do a
detailed analysis to find out what type of data is accumulated in each system and the
possibility of extracting data from each, making necessary modifications and loading it into
an analytical database or even warehouse in preparation for mining. Possible sources of data
include the Case Management System as a source of data which in its current status, stores
information in tables and generates various reports based on the specifications of the user.
However this system has not been adopted in all the court station as it does not provide a
standardized way of collecting data that is applicable to all court registries. The reports
generated are usually in form of pdf and excel formats and their creation are limited to
qualified IT personnel who log into the system using a user name and password and generate
the report based on what one wants to look at a particular time. However, it is important to
improve on the data collection procedure and standards so that it is simple and clear to users
who may not necessarily be ICT experts. Also standardization of data collection will have an
overall effect on the reporting capabilities of these operational system(s) with an aim of
providing top decision makers and ICT department staff capabilities in accessing, analyzing
and reporting data with little or even no help from the IT staff. These can be achieved using
an ETL tool.

3.4 Data Collection Techniques
In order to accumulate enough data for use in this project the data was collected from two

areas.
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= Daily Case returns entries. This is data collected from the registries in the court
register books on daily basis. Comprises of details of cases

= Historical data available in the performance department as excel files that have been
sent through email for their analysis.

Two major techniques were used in order to collect the daily case returns data from the

registries. They include:

Interviews

Court registries are charged with the responsibility of collecting and storing data as they
register the court cases details on daily basis. The staff working in the registry is target for
interview. This includes the court clerks, registrars, executive officers and other relevant
authorities. Unstructured interviews will be employed in obtaining information from the
judicial officers who may have slightly more time at their disposal. Whenever possible, or
agreed upon the interview responses shall be recorded in writing. Such officers will include
the registrars and the head of departments. In addition a set of pre-determined questions will
be put to the head of departments ICT director and Deputy Director, and their responses
recorded in writing. The interview questions will be intentionally ordered such that

succeeding questions build on preceding ones.

Document reviews

This method will entail thorough scrutiny of any existing documentation on the existing
systems such as the registers that are used to enter case application on daily basis.The
documents include user manuals,system documentation or any other relevant document

which hosts information that relates to an operational system.

Observation
Frequent visits will be done to the various registries to see how registers are filed.This also
will entails attending court proceedings so as to identify the possibility of recording data in

real time by the court clerks.
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3.5 ETL Tasks

This comprises of three steps process as described below.

Data Preparation and Extraction

This task involves gathering data from external sources and bringing this data to your systems
and databases. The data in question is located in spreadsheets that aren't integrated with any
master database. The goal of this task is to understand the format of the data, assess the
overall quality of the data and to extract the data from its source so it can be manipulated in
the next task. Data required for this project was obtained from registers that are entered daily
from the courts registries. This data was then recorded in excel worksheets. This data was
collected together, merged into one excel sheet. Where applicable the data was merged using
Rapid Miner which is a data mining tool with ETL capabilities. Prior to extracting data, it
needs to be formed in such a way that it can be acceptable for extraction using any preferred
ETL tool. Before the proposed solution the scenario in the judiciary was such that data was
collected and sent through an email system to the respective destination at the headquarters as

shown below.
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Figure 4: Data Warehouse Environment
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The Staging Area
Before running an ETL process it’s important to have an intermediate storage area whose
main purpose is to help in the data processing. This sits between the data sources and the final
destination for the data which is the warehouse. This area keeps on being refreshed by new
updates of files and data before, during and after a successful ETL process. There are staging
area architectures, however, which are designed to hold data for extended periods of time for
archival or troubleshooting purposes. These architectures can be implemented in form of
tables in relational databases, text-based flat files e.g. XML files stored in file systems or
proprietary formatted binary files stored in file systems. The staging area used for this project
is SQL server and MS Excel application. Data collected from the registers and recorded in
excel worksheets have a lot of inconsistences because the person in charge has to count the
case of a given instance manually. Therefore it generates possible errors such as:

e Modification either intentionally or non-intentional by a third party.

e Sending of these data is through email system and when the email system is down

there is a lot of delay in sending data.
e The data collected goes through many third parties thus possible introduction of

chances of modification.

Data Transformation

This stage calls for use of a variety of software tools and even custom programming to
manipulate the data so that it integrates with data you already have. For example, consider
data that is collected with errors such as missing attributes, data gaps, unnecessary values,
and duplicates among others. It’s necessary to transform this data and make the corrections so
that it matches up with the data that currently resides in your databases and systems. Data that
is collected from the registry can be referred to as “dirty”. This is because it is subject to a lot
of modification before it’s loaded into the staging area. The following are erroneous issues
relating to the data:

e Missing values/attributes-When the excel files are sent they are found to be lacking
come values such that it makes it difficult to even import them into the database. e.g
some fields like date are left open which translates to data irrelevance as an
application has to be filed on a certain date. Such fields need to be filled with the

correct data probably from the physical register.
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e Introduction of new attributes-This will be introduced to achieve to help censor the
data so that the information is not displayed as it is originally from the register.

e A possible modification is as shown below:-

NAI 17 (UR 9)

NAI 22 (UR 13)

NAI 27 (UR 14)

NAI 36 (UR 19)

The above is a unique number indicating the application number. These will be transformed
into an auto generated number that acts as a unique identifier to the field.

Grouping entities-This is done in the field JUDGE where instead of their names, CASE
DETERMINANT ID will be assigned and displayed instead of their names.

Format type-The date field will be assigned to a specific format which is dd/mm/yyyy.

Loading Data

The transformed data will be moved from the staging area to the warehouse which is a
database that is in SQL server ready for mining. When data is successfully transformed it’s
important to load it into your system or database. However, before you load the data, it’s
important to have a backup of your current system or that you can roll back or undo the
import if it fails. After loading the data, it's common to run audit reports so you can review
the results of the merged databases and systems to make sure the new data hasn't caused any

errors or problems.

3.6 Hardware and Software Requirements

Extraction, Transformation and Loading Tools —They are designed to aid in the process of
extracting data from the different sources, convert it into useful forms and thereafter loading
the data into a data warehouse. Also they can be used to update the data warehouse
periodically. Some tools offer all inclusive services meaning they have built in capacity to

complete an ETL cycle without need for combination with other applications.

Hardware Requirements
This may be determined based on different parameters which include:

1. The available number of data sources
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2. The actual file size

3. RAM demands and usage pattern
For hardware, any server or computer cable of running a minimum of the 64 bit edition of
Windows 7 operating system is recommended. Also, other operating systems like Linux
versions can also be used as long as there are no compatibility issues with the software

requirements.

Software Requirements

The judicial data warehouse will require use of a strong database that has the capacity to
accommodate integration and analysis services. For example, Microsoft SQL Server, Oracle
among others. The integration services are necessary for performance of data extraction,
transformation and loading into the data warehouse. The analysis services engine is
necessary for performance of actual data mining and reporting tasks on the data mining
process. For this project the software that will be adopted for use are MS SQL Server
2005/2008 as the DBMS with Rapid Miner as the ETL tool. Microsoft Excel 2010 is the
preferred application for use in uploading data into a centralized database. Ubuntu operating
system and Windows Operating system are the preferred platform for operation. However
several other platforms are going to be tried to experiment which will work optimally for
judicial data. Such will include possible explorations with postgres data base and Rapid
Miner as the ETL tool.

3.7 Exploring the data from the data sources

For this project the main sources of data is the data collected from the handwritten register
that is usually stored in the courts registry. Part of this data is captured differently by various
court registries and entered in excel file on daily basis in form of case returns. However, vital
information oftenly goes uncollected thus remains in the registry files.As part of
computerization efforts the data has been collected and filled in excel sheets which consist of
a series of columns and rows organized into a tabular format. The sample excel sheet is as

shown below
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AFELICATION NCDATE FILED R:URGENCY :APPLICANT RESPONDENT  NATURE OF APFLICATION :STATUS JUDGE (3)

2003
NAT3A! 9. Dec 2005 URGENT  (CHURA(RENYA)LINMITED :30RPETER EXTENSIONOFTDE  ALLOWED COSTS IN THE APPEAL ON 3032006 AT KISUMU :SUGARS, 1A (IN CEAMRERS)
NAT336 (UR203) ¢ 16 Dee, J005:URGENT ~ MASTERBONDKENYALTD  :JULIS STAYOF EXECUTION  DISMISSED WITH COSTS ON 3132006 AT KISUMU ORIV, KIVVAIUL T4,
NAI33 (UR208) ¢ 22, Dec. J005:URGENT  iDYVESTERS CORNELIUS FILE A APPEAL DISNISSED O 3032006 AT KISUMU SUGARS, 14 (IN CEAMBERS)
NAT 349 30 Jon, 2006:URGENT  $THE WORKAHOLICS MWANTKI MWARTKIFILE NOTICE & RECORD OF | ALLOWED ON 1962006 AT KISUMU TANES, [4 (IN CHAMBERS)
NAT340 30, Jum. 2006:N0T URGENT iROAD BUSTERS (UCy DISPENSE WITHSERVICE ALLOWED ON 27/3/2006 AT KIUMU WAKIAMA TA (TN CHAMBERS)
NAT33] 30, Jum, 2006:NOT URGENT {ESTHER NEILANT MU SUBSTITUTION STRUCK QUT WITE NO ORDER. A8 TO COSTS ON 17/3/2008 AT NVMINNEH, 1A (TN CHAMBERS)
NAT332 33, Jum, 2006:NOT URGENT:COLLLYS ODETANBO INDIMULI EXTENSIONOFTME  DISMISEED WITH COSTS O 1962006 AT KISUMU LINET, I4 (IN CHADBERE)
NAT353 (UR 214) ¢ 13, Jam, 2006:NOT URGENT iCOFFEE BOND POPPERLTD EXTENSIONOFTDE ~ ALLOWED ON 30372006 AT KIUMU WAKTHURI T4 (IV CHANGERS)

Figure 5:Sample raw Data from an excel sheet

The columns include: APPLICATION NO(a unique number that identifies the applied);
DATE FILED(the date when that suit was filed); URGENCY (used to show the nature of the
application);RESPONDENT((the  person the  file
application);NATURE OF APPLICATION(further the
suit);STATUS(indicates progress);JUDGE(person making the ruling on the suit).

answerable  pertaining  to

description to
The above data has been separated using delimiters. If the data was to be used as is for the
ETL process it would incur some overhead in locating them every time they are processed
(unlike fixed-width formatting), which may have performance implications. However, use of
character delimiters (especially commas) is also a crude form of data compression which may
assist overall performance by reducing data volumes — especially for data transmission
purposes. Use of character delimiters which include a length component (Declarative
notation) is comparatively rare but vastly reduces the overhead associated with locating the
extent of each field. Therefore, the above data as is requires additional considerations. For
example

o Data types: The data requires to be assigned a specific data type. Also there should
be specific constraints which restrict these data to a specific data type. Such
restrictions are usually established by convention, but not formally indicated unless
the data is transferred to a relational database system.
Separated columns: In the above example, individual columns are separated using
whitespace characters. This is also called indentation or "fixed-width" data
formatting. Another common convention is to separate columns using one or more

delimiter characters.
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3.8 Conceptual Framework

The following diagram illustrates how the ETL process can be carried out in the judiciary
using the operational systems existing as data sources. It further includes all other possible
sources from systems that are being implemented or are in the process of implementation.
The extraction, transformation and loading tools will be chosen based on the user preference
from a list available. The data once transformed is deposited in a knowledge repository or a
data warehouse that will house all the different types of data. Thereafter, data mining and

analysis tools will be used to generate further insight or gather more intelligence.

> >
CM JHD IFMIS

Data Extraction using choice

tools.e.g Rapid miner Staging Area
I:I I I:I Database
% running SQL
server

Case returns data Transformati
collected at court on
stations and shared \ /
over intranet to the Fileserver Splitting
fileserver ETL Tool
cleansing
I:I I:I Central repository for all
Data from the client
Case returns data _ The Judicial
collected at courtstation Y Data
Data mining warehouse

Figure 6: Conceptual model for Judicial ETL Process
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CHAPTER FOUR
RESULTS AND DISCUSSION

The chapter outlines the results of the activities that were set out to be achieved in the

objectives. This includes identification of data sources available in the judiciary that can

provide a platform for data extraction, determination of data pre-processing needs in

preparation for mining, and identification of an ETL tool for collecting data and analyzing it.

4.1 Available Data Sources

Court Registry Books

Different court registries have a register where applications filed on daily basis are written

down manually. The registries include

i
ii.
iii.
iv.

V.

Civil registry

Criminal registry

Judicial Review and constitutional matters
Family registry

Traffic registry

Different court clerks in various registries record data differently.Sample data collected from

the the judicial review and constitution registry book has previously been recorded in a

register as shown below.

Case No Plaintiff Defendant | Nature Of | Filing Date | Amount Date of

Claim Paid hearing
133/12 Rahab XYZ Land 12/01/2013 | 500 2/03/2013
related
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Excel Sheets

There has been tremendous attempts by the staff to record case details in the computer using
MS Excel application. Such efforts have yielded many different excel sheets each with its
own format depending on the activities they are involved in. A sample is as shown in Figure

9 1 vz Bookd - Microsoft Excel o @ 0®
Home | Inset  Pagelayout  Formulas  Data  Review  View c@co@ R
=¥ cut N .= _ = | ) 9 Tm Tk 5 T Autosum - A 35 =
Calibri Tt A N == v SiWrap Text General - =) o Iy
3 Copy ~ £ ¥ ¥ o @ i~ ’Z? }} E
Faste B I U- - B AL| S S5 EMerge& Center - § + % 3 | % 00 Conditional Format Cell | Insert Delete Format Sort& Find&  Translate
» < Format Painter u- H = g Merge & Center ” >0 Eormatting * as Table  Styles ~ B « | @2Cear”  Fiter~ Selectw  Dacument
Clipboard Font Alignment HNumber Styles Cells Editing
D17 - & 2
A B c D E F g H 1 ) k=
1 JUDICIAL REVIEW & CONSTITUTIONAL DIVISIONS
2 DAILY SUMMARY CASES
3 MONTH DATE
4 L1001/ by .1 L — L0 E—
5 DATE CASENO COMING UP FOR | COURT ORDER /REMARKS
6 02-08-13|JR 269/2008 Mention Mention on 23/8/2013 for purposes of taking a ruling date
7 03-08-13|JR 269/2009 Taxation Marked stood over generally
8 04-08-13|JR 269/2010 Mention Taxation on 23/8/2013
9 _ 05-08-13|JR 269/2011 Taxation Mention on 23/8/2013
10 06-08-13|JR 269/2012 Mention ruling on 15/5/2013
11 07-08-13|JR 269/2013 taxation Notices of taxation to issue

Figure 7: Sample from judicial review and constitutional divisions

Registry Files

Thes are physical files that are located in the court registries. They contain a collection of vital
documents that describe how a case is progressing from the time it was initiated. Usually the
files are bulky, sometimes thay are old and tattered especially the ones belonging to a case

that has that been there for long.

Case Management System

The Kenya Judiciary handles various categories of cases such as civil cases, criminal cases,
civil applications, civil appeals, criminal appeals and election petitions. This information is
captured in a database for easy management and manipulation. The Case Management
System (CMS) system was initiated to help in the management of election petition cases.
However, efforts are still underway to see its continuous improvement to help capture case
details and record them in a relational database. The database has been developed using
Postgress database. Thus, an efficient CMS has the potential to record important information
relating to cases, proceedings, rulings and judgment and generate basic reports on some of the
queries that may emanate from the management or even users of the system. Then

information gathered thereof can be useful for future efforts geared towards performing
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evaluation of scale efforts, monitor progress towards achieving set goals like finishing

backlogs as well as put measures in place to improve in the manner of delivery of justice.

Judicial Help Desk System

This sytem was initiated in the office of the ombudsperson as an effort by the Chief Justice to
engage with the public. This is a complains system where any person with a issue to do with
the judiciary raises it. The system provide a forum where clients and members of staff in the
Judiciary could report complaints including those of unethical conduct, harassment and

conflict of interest.

IFMIS

The Integrated Financial Management System (IFMIS) is an information system that tracks
financial events and summarizes financial information in the judiciary. The system provides
critical support for management and budget decisions, fiduciary responsibilities, and the

preparation of financial reports and statements.

Document Management System
This is an open source system that was initiated to boost the process of recording documents.
The system allows scanned documents to be stored in a document library hosted in a server

machine.

4.2 Data Collection

The data recorded in Excel sheets is sent to the Head Of Station or Executive Officer in the
name of daily court returns. The Executive Officer compiles the returns by merging the
sheets into a monthly court return. The excel workbooks are sent via email to the Perfomance
Department by a third party who could be the Stations Executive Officer, ICT Officer or
other person delegated to the task.

The following challenges relating to data collection were identified:
1. Lack of a standard way of collecting data across all registries and thus the process has
been rejected by some court stations.
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2. Some field computations are done manually thus a possibility of producing eroneous
information.

3. Physical files pertaining to a case application are usually stored in the registry
department.These files contain alot of information that is oftenly not captured in the
registers. Mostly this has to do with financial aspect of the cases eg. fines, bails etc. In
addistion, the details such as the charge sheet information are not captured.

4. Any judicial staff is given the responsibility of updating the data on daily basis.This
data is hand written as its acquired over the counter meaning it is subject to
modification without trace.

5. The data collection chain is too long because of the many people involved.

4.3 STAT 1land STAT 2

Notably the Perfomance Management Department have initiated efforts to provide a template
for use across the registries commonly known as STAT 1 and STAT 2. The data propagation
procedure entails acquiring non standardized data from the data sources which is the excel
files. The excel files are sent to the departmental heads who later send them as email
attachments to the judicial officer in the performance management department’s client
workstation. The data has to be downloaded by login into the email account and each person
downloads the email that is associated with the courts in his region assigned. The analysis
procedure is carried out using Excel application. And the reports are written down using
Microsoft word. However there is no available database even in the performance
management department thus there are massive excel sheets in the individuals client

machines depending with the region they are handling. The template is as shown in Figure 8.
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Kadni courtat ...

Name(s) of the Kadhi(s)

A Summan

of cases for fhe menth of

REPUBLIC OF KEI

THE JUDICIARY STATI
STMMARY STATISTICALRETURN O

Number of cases outstanding at the start of the month (Age of outstanding

Number of Male [Number of Female

Number of cases outstanding at1

cases are in months) Litigants Litigants outstanding
Number |(defendants and|(defendants and  |Number of
Tvoe of of cases |plaintiffs where |plaintiffs where |cases initiated
ypeo initiated |applicable applicable during the
case —— . .
§0and |during |dependingon |dependingon  |month and
<3 Jto<b | 6to<9 |9to<12|12t0<24|24to<60 above |themonth|whetheritsa  |whether its a resolved <3 Jto<b | 6to<9
criminall civil  |criminall civil
case) case)
Marriage
Divorce
Succession
Other cases
Total 0 0 0 0 0 0 0 0 0 0 0 0

Figure 8:Template from performance department

The following challenges were identified with regard to the template

The template is complicated to the users and its use requires expertise in data

analysis.

The template is tedious as it requires one to count cases manually from the court

register in order to fill the fields required thereof.

The template does not capture all the case details pertaining to all cases

There is no existing database to store the templates data before and after

manipulation

Merging the independent Excel sheets from all regions and all the court stations

for analysis is often a tedious job.

4.4 Data Pre-Processing

Data preparation is a key aspect of transforming this data into a manner that can be

transformed using an appropriate ETL tool. Since there is no agreed upon standard of

collecting and recording the data, it becomes hard to export the data or import it because of

the following challenges:
1. Omitted fields
2. Blank fields
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3. Repetition

4. Typing errors and spelling mistakes

4.5 Proposed Data Collection and Analysis Solution
In order to curb the above challenges the following approaches may be adopted while
attempting to solve the problems associated with data collection and analysis.

1. Acquire a standardized data collection tool that can be used to collect case details
across all the registries. This tool should be sharable between the Performance
Department and the originating registries so as to avoid delays in sending data
especially when the email server is not operational.

2. Acquire a proper ETL tool that is applicable to the scenario e.g. Rapid Miner server
software.

3. Procure a database management system that can be used as a repository for
data.(considerations could be done to acquire an all-inclusive database that comes

with Business Intelligence tools like e.g. SQL server.

4.6 Standardized Data Collection Tool

The collection tool is an Excel worksheet whose fields are organized to reflect the contents of
the documents as they appear in the original files. Vital information will be extracted and
filled in this worksheet. To avoid errors data validation will be enhanced at input so that there
is a drop down list that acts as a guideline to selecting fields that are pre-known. This
application will ease the data collection and retrieval process. Once filed the worksheet is
shared using share point over the intranet architecture to the end-user who is the performance

analyzer.
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1 |Case_No |Case_Type |Police_Officer Police_Station |OB_Number |Claims Accused Accused idno |Acc Advocate |Plaintifffapplicant | plaintiff idno  |Plaintiff_Adv
2 |CR1/2013  |Criminal losphat central 083333 drunk and disorderly  |Sammy Kibichai 12343 Wara & Co Adv. |Null 45454 Null
3 [TR1/2014  |Traffic pc langat Kibera 0B77 abstruction Marriam 15343 abe adv Null 54544 Null
4 |CAP1/2014 |Capital cid mutua Buru 0B34 robbery with violence  |lohnstone 12344 muraya &co  Nul 51984 Null
5 |CLD1/2014 |child care  |mukaya Buru 0B21 child neglect Muthama 82343 mnyi & co Null 5236554 Null
6 |CR 869/2013 |Criminal Paul Nungu Waruiru ~ [central 0822 special damages Daniel chemeliel 32345 None Null 58265 Null
7 |CR 870/2013 |Criminal Phylls Njeri Kiniko Kibera 0823 general damages lospheen 52343 None Null 113 Null
& |CR871/2013 |Criminal luliet Mutheu Matheka |Kibera 0B24 interestina & B Mwangi muigai 4512345 gichuru&co  Nul 65989 Null
9 |CR 872/2013 | Criminal kimemia Buru 0B25 cost of this suite susan koech 892345 Null Null 87655 Null
10 |CR 873/2013 |Criminal Ann Mumbi Githirji ~~ |Kibera 0B26 drunk and disorderly  |barnados chuka  |2345 Null Null 154 Null
11 [TR45/2013 |Traffic cerotich central 0B27 abstruction Mwendamutua |63345 Nl Null 63366 Null
12 |CR 302/2013 |Criminal Margaret Waithira Buru 0B28 drunk and disorderly  |David mutoria 178345 Null Null 794656 Null
13 |CR 505/2013 |Criminal central 0B23 0823 drunk and disorderly  |Liechochieng (342345 Null Null 8536 Null
14 |CR 839/2013 |Criminal central 0B30 0B30 drunk and disorderly  |sabina rukagina 23343 Null Null 123548 Null
15 |CR 843/2013 |Criminal lames MusauMbuvi  |central 0B31 drunk and disorderly  |sospeter akuong (252345 Null Null 2235 Null
16 |CR 848/2013 |Criminal David Mungai Kimani | Buru 0B32 drunk and disorderly  |julius kaimenyi  |4587345 Null Null 56666 Null
17 NAT303 el Nul Nul Nul extension of fime ~ Null Nul Null jerusha wairimm kamau | 6563 0loo & Co adv
18 NAT304 o Nul Nul Nul sirike appeal Null Null Null margaref mwaura 833932 Jackson & co
19 NAL307 e Null Null Null injunction Null Null Null florence nyanchama 333321 Njuguna &mwangi
20 NAI345 e Null Null Null extension of fime Null Null Null john francis mayoch 2236 Laulent asudi & co a
pil
2
2
24
W 4 b 0| All registries template /il templite Sheet3 /3 4] I
|E| o (-——
G EE

Figure 9a: The standardized data collection tool
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1 |Def_Adv Date _of plea (Coun Stationdesc~|Coming up for | uical Officer Designation Witnesses |Court Decision NextDate Aot | Fecept_flo
2 (Null 10113 Milimani HighCourt ~ |Hearing | Hon Justice Mueni senior magistrate 3 Fined or Imonths in prison 0 1,000.00 |RCPTL
3 (Null 00113 Milimani Magistrate cour|plea mnn Seniour resident magistratq 0 icash bail 12-07-14 20,000.00 |RCPT2
4 {Null HDEH]l—lS Kibera Magistrate court |Judgement | Justice mueni senior magistrate HI] life sentence 0 0
5 {Null HIFH]l—lS Kibera Magistrate court |plea jskioko senior magistrate 0 case withdrawn u/d 210 ||I] - HD
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11 Nl 04113 |Milimani Magistrate courlludgament | honustice Richard serior megistrate 1 case withdrawn ufd 216 n - 0
12 {Null 1L Kibera Magistrate court |Judgement  |honlustice Joslena senior magistrate HI] case withdrawn ufd 207 ||I] - HI]
13 Null 1113 Kibera Magistrate court |Judgement  |hanlustice Richard senior magistrate HI] case withdrawn u/d 218 ||I] - HI]
14 {Null 130113 Milimani High Court~ Judgement | honJustice Oliech senior magistrate HI] (case withdrawn u/d 219 ||I] - HI]
15 {Null 140113 Kibera Magistrate court |Judgement | honlustice Mwero senior magistrate HI] (case withdrawn u/d 220 ||I] - HI]
16 {Null 150113 Kibera Magistrate court |Judgement | hanlustice Laliel senior magistrate HI] case withdrawn u/d 12 0 0
17 \mueri&coadv (010114 Kibera Magistrate court |Hearing | sgfhgfnf magistrate ”Null (diemised with costs on 13/102014 at eldoret 13-10-14 15000 [RCPT3
18 mutuladsonsad| (011 |Milimeni HighCourt  |Hearing  adrddfefe magiste Mol e b 09 Matdiort (284 0 [Rom
19 wakiliagy |01 [MilimenitighCowr  [Hearing | fredtidtiduy magiste ol aowedcoss i theappealon MO0t ot (2081410000 [ROPTS
1 loloocodady ML [MilimenitighCowt  [Hearing iy magitre ol laowedcoss i theappealon VA0 atmichi (214 9000 [ROPTS
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Figure 9b: The standardized data collection tool
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Characteristics of the Tool

Simplicity -The application used to prepare the tool is already widely used by the
court staff therefore they do not have to go through intensive training to adopt and use
the tool.

Costs - Since it is already available and installed in the clients’ workstations no much
additional costs will be incurred thus reduce budgetary concerns.

All inclusive - The tool has attempted to capture all court processes pertaining to
criminal and civil cases.

Contains data validation constraints and drop down lists that allow one to select some
fields from a pre-defined list to avoid typing errors.

Includes added fields that help to capture detailed data from the registry files which
could be useful even to other court users or third parties such as intelligence

department, police among others.

4.7 The ETL Tool
The Extract, Transform, Load (ETL) tool allow the user to receive files or other data from

vendors or other third parties which you need to manipulate in some way and then insert into

your own database. In the context of this project, the main role of this tool is to help extract

the data that was collected using the standardized excel sheet and perform possible

manipulations to the data and thereafter save the work in a database for a future miner. Rapid

Miner has been adopted as the ETL tool of choice. The standardized template can be

extracted directed using ETL process operators available in Rapid Miner. These include

processes such as Read Excel, Readcsv, Read Database

Reasons for adoption of Rapid Miner

Rapid Miner supports all steps of the data mining process from data loading, pre-
processing, visualization, interactive data mining process design and inspection,
automated modeling, automated parameter and process optimization, automated
feature construction and feature selection, evaluation, and deployment.

User friendliness - Rapid Miner can be used as stand-alone program on the desktop
with its graphical user interface (GUI).

Rapid Miner can be used as a data mining engine for your own products and Java
library for developers.
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EXCEL

4.8 Data Description

RAPID
MINER(ETL
TOOL)

MS SQL SERVER

Figure 10:ETL Flow Chart

Data that was earlier collected using non standardized data collection tool requires further

modification so that it’s in the right format for exploration using the ETL tool. The format of

the table is organized such that each row is an example and each column represents an

attribute. From the data the first row of the Excel sheet is used for attribute names. For the

Read Excel Example Process, an Excel file is needed first. The data set was copied on sheet 1

of the Excel file thus the sheet number parameter is given value 1. It is important to provide

the correct location of the file in the Excel file parameter. The first cell of the sheet is Al and

last required cell is J2370, thus the imported cell range parameter is provided value

'A1:J2370°. As the first row of the sheet contains names of attributes, the first row as names

+ | APPLICATION N DATEFILTDY RECURGENCY | APPLICANT NATURE OF APPLICATION STATUS IUDGE (5)

2

; 2005

1 [NAT3l 9. Dec. 2005 CALTEX (KENYA) LINITED JOHANNES CKELLO OMEOTCEXTENSION OF TIME ATLOWED COSTS IN THE ABPEAL O 303/2006 AT KISUMU 0MOLO, 14 (I¥ CHAMEERS)

s NATI6(UR205) |16, Dec 2008 EROKE ECND KENYA LTD TAMES NYAEIQSI STAY OF EXECUTION DISISSED WITH COSTS ON 31/3/2006 AT KISUMU EOSIRE, OKUBASU, WAKT, TIA

& NAIIUR 20N | 12 Dec 2008 EROKE ECND KENYA LTD TAMES NYAEIQSI FILE AN APFEAL DISAISSED O 30372006 AT KISUMU 0MOLO, 14 (I¥ CHAMEERS)

7 [Nar34g 10, Jan, 2008 SEVENTH DAY ADVENTIST CHURCH & OTHER $MASUGA CONSTRUCTION C:FILE NOTICE & FECORD OF APBEAL ATLOWED 0N 19/6/2006 AT KISUAU WAKL TA IV CHAMEERS)

5 (N30 10, Jan, 2008 AKANEA BUELIC ROAD SERVICES LTD GAUDENCLA ATIEND AKTRA DISFENSE WITH SERVICE ATLOWED 0 27/3/2006 AT KISUAU OKUEASU, JA (I¥ CHAMEERS)

8 w1 351 10, Jan, 2006 ESTHER MWEMEU NYOIKE SAMWEL NYOKENDRUAH SUBSTITUTION STRUCK OUT WITH NO ORDER. AS TO COSTS O 177573006 AT NYERI | GITHIVIL TA (I¥ CHAMEERS)

10 [T 35 18, Tan, 2006 GERDHAS ATPHONSE ODHLAMED FELTE ANDEGD EXTENSION OF TRE DISMISSED WITH COSTS O 1961006 AT KISUMT WAKL TA 1Y CHAMEERS)

U [VAIIUR I | I8 Tem 2006 KENYA TEA DEVELOPMENT AGENCY BENSON ONDIU MOSESE T.EXTENSION OF TIME ATLOWED 03 303/2006 AT KISIAU 0MOLO, 14 (¥ CHAMEERS)

12

s 2006

1| NATIO (IR 5) 13, Jan. 1006 RICHARD 4 ONDITI KENTA COMVERCIAL FIVAN STAY OF EXECUTION & EXTENSION OF TIME: ALLOWED QN 313,206 AT KISUMU 0MOLO, TUNOL, OKUBAST, 114

15[ NI R ) 0. Jan. 2008 KENYA TEA DEVELOPMENT AGENCY LTD KENNETH ONDIEK (BARE TiEXTENSION OF TRE DISAISSED WITH COSTS O 14/62006 AT KISUMU EOSIRE, 14 (I¥ CHAMEERS)

15N 3 5. Mar. 1006 THE EOARD) OF MANAGEMENT (F KENYA MEI'DR, MAURICE ONYIE]  iSTRIKE QUT CIVIL APPEAL NO34 OF 2005 {ATTOWED WITH COSTS 0N 19/572008 AT KISUMU 0MOLO, GITHINI, AGANYANTA T1f

7 NAIEUR | 71 Feb 2006 THE KENYA REVENUE AUTHORITY HOY, DAVID MWIRARIA, MY STAY OF ANY PROCEEDINGS WITHDRAWN O 24/11/2006 AT KISTAU 0MOLO, BOSIRE, ONYANGO OTIENC

5[NATES(UR3 | 8 Mar 2006 DAMT BRAGT MANDAVIA SARA L EE HOUSEHOLD AND:STAY OF EXECUTION WITHDRAWN O 29/3/2006 AT KISTMU 0MOLO, TUNOL, BOSIRE, 114

10 NAITSUR4T) |17 Mar 2006 KERESCENT MASINDE CONCEPT NAMASENEA & AEXTENSION OF TLE DISMISSED WITH COSTS OF 1/127006 AT NARQEI OMOLO, GITHINIL, WAIL, TT4

20 [NATEL(UR 45 | 77 Mar 2006 MT. ELGON HARDWARE LTD & 400 OTHERS _{KENYA REVENUE AUTHORTE STRICE OUT APBEAL ATLOWED 0N 21/6/2006 AT KISUMU EOSIRE, OKUBASU, WAKL, TIA

21 [NAT 101 (UR.60) SUSAN DUDU & ANOTHER. TUNCTION WITHDRAWN 0N 15/672006 AT KISTMU TUNOL BOSIRE, OKUBAST, ITA.

2 [NATL1L (TR 6]) LIUCAS MWAURA NDUATI ATLOWED WITH COSTS TO THE RESPONDENT ON 1/122006 AT KISUN ONYANGO OTIEND, 1A, (I¥ CHANEE

2 |[NATLIT SAVINGS & LOAN KENYA LMITED ATLOWED COSTS IN THE APPEAL O 19/6/2006 AT KISUMU WAKL TA (1Y CHAMEERS)

2 |[NATLIE MUHURON] SUGAR COMP, WITHDRAWN O 20/6/2006 AT KISUMU EOSIEE, J4 I CHAMEERS)

25 [NAT 110 ERIC OKEY(Q DEVERELL, JA (I CHAMEERS)

2 AT 131 GECEFREY MATORE KISTMU GMOLO, WAKT, ONYANGO OTEND

27 |NAT 1T WILLIAM BARASA OBUTITI COM ATLOWED COSTS IN THE APPEAL O 12672006 AT KISUMY GITHIVIL JA (¥ CHAMEERS)

25 [NAT 14§ RICHARD AKWESEA ONDITI KENYA COMMERCIAL EANKIEXTENSIN OF TRE ATLOWED COSTS IN THE ABPEAL OF 11122006 AT KISUMY TUNOL GITHINT, GNTANGO OTIENC

20 AT 147 TOHANNES OKELLO 0MEBOTO CHEVRON (%) LTD & ANOTE STRIEE OUT FECORD OF APPEAL ATLOWED WITH COSTS 0 29/112008 AT EISUNU MOLO, GITHIVI, WART, TTA

30 |[NAT 148 KHAY \{ T/A KHAY & ASSOCENATIONAT INDUSTRIAL CRE STRIKE QUT RECORD OF ADDEAL ATLOWED 0N 21/3/2007 AT KISTAT o ]

3t [NAT 161 EENSON ONDIMI MASESE T/A, 0. MASESE & ‘KEVYA TEA DEVELOPAENT:STRIKE OUT CTVIL APFEAT NO.18 OF 2006 :DISNISSED 0N 2062007 AT KISTAMT EOSIEE, WAKT, ONVANGO OTEND
KENNETH ONDIEE OEAE T/A .0, OBAE & C0. :KENTA TEA DEVELOPMENT: STRIKE APEAT DISMISSED OF 20672007 AT KISTMY EOSIRE, WAKT, ONVANGO OTEND

o T P e e . St e Mol ey e et et e P R s A
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55

2008

25 NAI8(UR 120 25 Feb. 2008 PAUL QU0 OMANGA JAPHETH ANGILA STAY OF RULING & ORDER. WITHDRAWN WITH COSTS ON 28/62000 AT KISUMU OMOLO, BOSIRE, OEUBASU. JTA.
27 NAIL33 13, Mar. 2008:URGENT  {TAPHETH ANGILA DAUL OTIGO OMANGA STRIKE OUT APPEAL ALLOWED COSTS IN THE APPEAL ON 27672008 AT KISUMU OMOLO, OKUBAST. ALUGCH, JIA.
%5 | NAI 57 8. Apr. 2008 SAMSON GETANGITA NKWEGE & 1 OTHERS | ANISON NYAHIRI MUHINDI :EXTENSION OF TIME ALTOWED COSTS IN THE APPEAT. ON 20/6/2008 AT KISUMU GITHINIL, JA (N CHAMBERS)

22 | NAI 61 14, Apr. 2008 PAUL OTIGO OMANGA JAPHETH ANGILA LEAVE WITHDRAWN ON 008 AT KISUMU (OMOLO, OKUBAST!, ALUOCH, JTA,
100|NAI T3 pLY. HEZEKIAH MICHOKI ELIZARETH ONVANCEHA OMELEAVE WITHDRAWN ON 24/62008 AT KISUMU OMOLO, JA Y 5

101 NALTA (UR 40) 20, Apr. J008:URGENT  THE HON JOEL OMAGWA ONVANCHA SIMON NYAUNDI OGAR] & A:STAY OF PROCEEDINGE WITHDEAWN WITH COSTS ON 20/3/2008 AT NAIROEL WAK], AGANYANYA, ALUOCH, TTA,
102 NAI73 (UR 41 19. Apr. 2008:NOT URGEN: ABDI NURU OMAR. & ANOTHER MOHAMED ADEN ABDI EXTENSION OF TIME ALLOWED COSTS IN THE APPEAL ON 26/6/2008 AT KISUMU OKUBASU. JA (N CHAMBERS)
103 NAI 78 (UR 43) 1. May. 2008:URGENT i THE HON JOEL OMAGWA ONTANCHA SIMON NYAUNDI OGARI & A:EXTENSION OF TIME WITHDRAWN WITH COSTS ON 9/7/2008 AT NAIROBI OMOLO, JA IV CHAMBERS)

104 NAI 83 6. May. 2008 HOSKIN INDIMULA OLAKA JOHN KAYELI OLAKA AN ORDER

105 NAI 98 (UR 58 10, May. 2008 THE HON JOEL OMAGWA ONYANCHA SIMON NYAUNDI OGARI & O:EXTENSION OF TIME WITHDRAWN WITH COSTS ON 15102008 AT NAIROE[ TUNOL JA (N CHAMBERS)

106 NALLLT(UR T 5 Jun. 2008:URGENT  DELPHIS BANK LIMITED CHANNAN SINGH CHATTHE :EXTENSION OF TIME ALLOWED COSTS IN THE APPEAL ON 11/7/2008 AT KISUMU BOSIRE, JA IV CHAMBERS)

107\ NAT 118 (UR. 7 5 Jun, 2008:URGENT DELPHIS BANK LIMITED CHANNAN SINGH CHATTHE { EXTENSION OF TIME STRUCK OUT WITE N0 ORDER. AS TO COSTS ON 27/62008 AT KISUMUBOSIRE, JA IV CHAMEERE)

108 NALL19 (TR,

5, Jun, 2008

URGENT

DELPHIE EANK LIMITED

CHANNAN SINGH CHATTHE :EXTENSION OF TIE

ALLOWED COSTS [N THE APDEAL ON 08 AT KISUMU

BOSIRE, JA IV CHAMEERE)

EXTENEI0N OF TOE

WITHDRAWN WITH COSTS ON 15/3/2000 AT KISUMU

OMO]

OKUEASU. JA (I CHAMEERS)

110/ NAI 166 . Tul. 108 EMAIT ENTERVRISES FINANCE COMPANY LTI THOMAS ADONGO T/A KISUEEXTENSION OF TRE ALTOWED COSTS [N THE APPEAL OX 5122008 AT KISUMU
wiNAL 1T 9. Jul. 108 MOKUA OTWOR ALTAS FICHARD MEROEA MO MOSOTA OTWORD [EAVE STRUCK OUT WITE COSTS 08 16172008 AT KIECMU MOLO, JA (I¥ CHANEERS)
WALl 7. Tl 108 NATIONAL EANE OF KENYALTD KATAG DEVELOPERS LTIEXTENSION OF TRE DISMISSED WITH COSTS ON 1772008 AT NAIROE TUNCL, 14 (Y CHAMEERS)

3 NALND(UR129) 18, Jul J008NOT URGEN DAVID ONYANGO OBANGE ROSE AKUET AOKO & 3 OTEEXTENSION OF TRE ALLOWED COSTS [N THE APPEAL OX 21/3:2000 AT KISUMU AGANYANYA, 1A, (N CHAMEERS)
4 VA3 (R 130) - 18, Jul. J008:NDT URGEN ABDI NUEU QMAR, & ANOTHER. MOEAMED ATEN AEDL _STAY OF EXECUTION ALLOWED COSTS [N THE APPEAL OX 312008 AT EISUMU (MOLO, BOSIRE, ALUOCH, 113

115 NAIIL 30, Tl 208 HEZEKIA MICHOKI ELIZARETE ONYANCEA OELEAVE DIEMISSED WITH COSTS ON /122008 AT KISUMU QNYANGO OTIEND, 4, (0 CHAMEE
118 YAITY . FRANCTS ORIDSA ORANGO OSEPEMATONGOKD EXTENSION OF TRE WITHDRATYY WITE COSTS 0 2122008 AT KISIMU ALUOCH, 14 (O CHUMEERS)

7 AL 30, Jul, 208 D, MANASE ONTTVEL THE E0ARD MAYAGENENT EXTENSION OF TRE ALLOTED COSTS I THE APPEAL OX 1412000 AT KISUMU ALUOCH, 14 (N CHUMEERS)

U8 VAR 13]) 1 Aus J008:NOT URGEN NAGENDEA 5. AYENA MIWAN] SUGAR MITS [INT:STAY OF EXECUTION DIEMIESED WITH COSTS ON 167172008 AT KISCMU OMOLO, BOSIRE, ATUTOCH 1A
UsNAIMO(UR1SS) | 8 Aus J0S'URGENT DELDHIS BANK LIMTED CHANNAN SINGE CHATTEE {EXTENSION OF TOE ALLOWED COSTS [¥ THE APPEAL O 17/10,2008 AT NAIRDEL TUNCL, 14 (¥ CHAMEERS)
20NAIML(UR154) | 78 Aus J0S{URGENT DELHIS BAK LIMTED CANNON ASSURANCE KENY:STAY OF PROCEEDINGS ALLOWED COSTS [N THE APPEAL ON 11/122008 AT NAIRORI BQSEE, GITHDNIL, ALUOCH, 114,
20 NALSL(UR 16D | 8 Sep. J00BNDT URGEN WALTER ENDCE NYANEATI MOSE NYAMEEGA STAY OF EXECUTION WITHDRATY O 23102008 AT NAIROEI ALUOCH, 1A (I CHAMBERS)
@A 3. Nov. 2008 KEEDY BQSIRE, GICHANA THE FEGISTERED TRUSTEESUNCTION WITHDRATVN O 25732008 AT KISUMU (MOLO, GITHINIL, AGANFANYA, 11
123/ NAL 1. Nov. 2008 OTINGA WARONGA OMUNGARA INESOVEROGOLA  IEAVE WITHDRATN WITE NO 0RDER. A5 TO COSTS ON 2432000 AT KISUMT OMOLO, 1A (¥ CHAMEERS)
1AL 12, Nov, 2008 KENEDY EQSIRE, GICHANA THE REGISTERED TRUSTEEINIUNCTION DIEAIESED WITH COSTS ON /52000 AT KISTAMY OMOLO, GITHD, AGANFANYA, 11
125 YAI0L KENTA AGRICULTURAL RESEARCH IVSTITUTE DIEAISSED WITH COSTS ON /52000 AT KISTMY BOSEE, )

128 YA (TR 109) ALLOTED COSTS I¥ THE ARPEAL O 13,2008 AT NATRCEL GITHDNT, ONYANGO OTIEND, ALUD

7

Read Excel

This operator was used to load data from a sample Microsoft Excel spreadsheets that was

Figure 11:Non —standard Excel sheets

collected and entered by one of the court clerk in the civil registry. The spreadsheet above

was used to test the effect of non-standard data. The data path is provided as
C:\Users\user\Desktop\COMBINED CIVIL APPLICATIONS REGISTER. Process was

created by copying the data set present in the civil registers from various regions and

combining this data into a new Excel file which was named COMBINED CIVIL
REGISTER. In order to load the data into the ETL tool using the process Read Excel, the

following steps were followed up:

1. From the start menu open the Rapid miner software:

2. Create a new process from File->New.

3. Click Operators->Import->Data->Read Excel/Database

34




';5'.@‘@2@1.;»". q20

i Operatars

B @Data {19)

& Read Cv
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Figure 12:Read Excel
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Impact of Extracting non-standardized Data

Upon running the process was run and the results generated were as follows:-

== Result Overview

#) Data View

Meta Data View

¥

H&E!

Plot View

Advanced Charts

ExampleSet (2369 examples, 0 special attributes, 10 regular attributes)

Row Mo,  APPLICATI.. DATE FILED/ RECEIV... URGEMNCY APPLICANT

1 MAI33

2 NAI336 (UR
3 MAI339 (UR
4 MNAI 349

5 MNAI350

6 NAI 351

7 Al 352

2 NAI 353 (UR
9 MNAI0 (URE
10 NAI13 (UR €
1" MAI33

12 AL 48 (UR 2
13 MAIGS (UR
14 NAI TS (UR ¢
15 MAIET (UR ¢
16 MAI101 (UR
17 MAI111(UR
18 NAI117

19 MNAI118

_w Log

4.9 Discussion of Results

Decd, 200512:00:00 4
Dec 16, 2005 12:00:00
Dec 22, 2005 12:00:00
Jan 20, 2006 12:00:00
Jan 20,2006 12:00:00
Jan 20, 2006 12:00:00
Jan 25, 2006 12:00:00
Jan 25, 2006 12:00:00
Jan 13, 2006 12:00:00
Jan 20, 2006 12:00:00
Iar 8, 2006 12:00:00 &
Feb 21, 2006 12:00:00
Iar 8, 2006 12:00:00 &
Mar 17, 2006 12:00:00
Iar 27, 2006 12:00:00
Apr 11, 2006 12:00:00,
Apr 24,2006 12:00:00,
Iay 3, 2006 12:00:00 A
Iay 3, 2008 12:00:00 A

o
o
o
o
9
o
o
9
9
9
9
9
a
a2
a
a2
a2
a2
a2

CALTEX (KE
BROKE BOM
BROKE BOM
SEVENTHD
AKAMBA PUI
ESTHER MV
GERPHAS A
KENYATEA
RICHARD A
KENYA TEA
THE BOARD
THE KENYA
DAMJI PRAC
KERESCEN
MT. ELGON
SUSAN DULC
LIUCAS MW,
SAVINGS & |
MUHURONI

o lllm 7@

[ ExamnpleSet (Read Excel)

Annotations

RESPOND... NATURE Q...
JOHAMNES  EXTENSION
JAMES NYAE STAY OF EXI
JAMES NYAE FILE AN APF
MASUGA CC FILE NOTICE
GAUDENCIA DISPENSEY
SAMWEL NY SUBSTITUTI
FELIX ANDE EXTEMSION
BENSON Or EXTENSION
KENYA COM STAY OF EXI
KENNETH C EXTENSION
DR. MAURIC STRIKE OU1
HON. DAVID STAY OF AN
SARALEEH STAY OF EXI
CONCEPT I EXTENSION
KENYAREVI STRIKE OU1
HOUSING FI INJUNCTIOH
JOHN HENF EXTEMNSION
WMAYFAIR HC EXTENSION
KASAMANI & EXTENSION

STATUS JUDGE (8)
ALLOWED C OMOLO, JA (IN CHAMBERS) KisuMu
DISMISSED BOSIRE, OKUBASU, WAKI, JJA. KISUMU
DISMISSED  OMOLO, JA (IN CHAMBERS) KisuMu
ALLOWED C WAKI, JA (IN CHAMBERS) KISUMU
ALLOWED C OKUBASU, JA{IN CHAMBERS) KISUMU

STRUCK OU GITHINJI, JA (IN CHAMBERS)  KISUMU
DISMISSED | WAKI, JA (IN CHAMBERS) Kisumu
ALLOWED C OMOLO, JA (IN CHAMBERS) KIguMu

ALLOWED C OMOLO, TUNOI, OKUBASU, JJA KISUMU
DISMISSED BOSIRE, JA(IN CHAMBERS)  KISUMU
ALLOWED V" OMOLO, GITHINI, AGANYANYA, KISUMU
WITHDRAWI OMOLO, BOSIRE, ONYANGO 0T KISUMU
WITHDRAWI OMOLO, TUNOI, BOSIRE, JJA  KISUMU
DISMISSED OMOLO, GITHINJI, WAKI, JJA. KISUMU
ALLOWED C BOSIRE, OKUBASU, WAKI, JJA. KISUMU
WITHDRAWI TUNOI, BOSIRE, OKUBASU, JJA KISUMU
ALLOWED V" ONYANGO OTIENO, JA (IN CHA KISUMU
ALLOWED C WAKI, JA (IN CHAMBERS) KIsuMu
WITHDRAWI BOSIRE, JA (IN CHAMBERS)  KISUMU

Figure 13:Non-standardized data extracted

1

PP U RO O RO O RO U R O (R R PO (ol PR e PR

[ Repositories

Gd-23-

View Filter (2369 /2369)

HIGHCOUR..HIGHCOUR...

I:J Samples (nens
(2B
& Local Repository (user

B system Monitor

From the above records it is evident that the data that was run had errors which have

introduced question marks in the ‘urgency’ column. This is as a result of rows left blank

without any data filled. To solve the above problem, the following recommendations are

necessary:

1. Data should have been cleansed first which entails removing blank spaces, deleting

repetition and typing errors.

ETL tool requires data to be merged into one excel sheet as it can only load one sheet

at a time. It is also important to save the file as .CSV to make it acceptable to most

ETL tools.
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Working with Standardized Data

However, upon standardization of the data collection process, the ETL tool should be able to

read from the standardized data collected through excel sheets or CSV files. The following

example illustrates extracted data from the standardized template.

*}1 <new process> - RapidMiner 53,008 @ user-PC

File Edt Process Tooks View Help
SHE9 aa dAbIIR TP @
JHEY ra dP IR TTO
2 Resth Oz {4 ExampleSet (leil reposionyisumy) {4 ExampleSet (leil rposionisumy)

Data View () Meta Data View () PlotView () Advanced Charts () Annotations

ExampleSet (19 examples, 0 special affributes, 25 reqular atiibutes)

1 CR12013  Criminal ~ Josphat central (0B3333  drunk and di Sammy Kibir 12345.0
2 TRU2074  Trafic pclangat Kibera OBTT abstuchion Mamiam 133450
3 CAP 112014 Capital cid mutua Bury 0B} robberywith Johnstone 123440
4 CLD 12014 Child care  mukaya Buru 0821 child negled! Muthama 823430
5 CR889/201; Criminal  Paul Ndungu Waruiru  central 0822 special dam Daniel cher 32345.0
] CR870i201; Criminal  Phyllis Njeri Kihiko  Kibera 0B23 general dam Jospheen 523450
li CR8711201; Criminal  Julist Mutheu Matheka Kibera 0B24 interestina. Wwangi muir 43123450
B CR 8721201; Criminal  kimemia Buru 0B25 costofthis s susan koect 892345.0
9 CR873:201; Criminal ~ Ann Mumbi Githinji ~ Kibera 0B26 drunk and di bamados ch 2345.0
10 TR452013 Traffic cerofich central 0B27 abstruchion  Mwenda mur §9345.0
11 CR302201. Criminal  Margaret Waithira Bury 0B28 drunk and di David mutori 178345.0
12 CRA505201 Criminal ~ central 0B29 0B2 drunk and di Liech ochier 9423450
13 CR839/201. Criminal  central 0B30 0830 drunk and di sabina rukag 23345.0
14 CR843201. Criminal ~ James MusauMowi  central 0B31 drunk and di sospeter aki 252345.0
15 |CR848/201 Criminal  David Mungai Kimani - Buru 0B32 drunk and di julius kaime 45873450
16 NAI303  cwil Null Null hul extension of Null Null

7 NAI3D4 ol Hull Null Hull strike appea Null Mull

18 NAIT chil Hull Null hull injunction ~ hull Null

‘:ILUQ

Wara & Co A Nul

aoe ady
muraya &co
mnyi &co
None
hone
gichuru & co
hul

Hull

Hul

Hull

Hul

hull

hull

Wl

hul

Hull

hul

Nl
Nul
Nul
Nul
Nul
Nl
Nul
Nul
Nl
Nul
Nl
Nul
Nul
Nl

View Filter (19/19)

RowNo. Case No CaseType  Police Oficer  Police Stati. OB_Number Claims  Accused Accused id. Acc AdvocatePlaintifiapp. plaintf_idno Plaintif_Adv Defendanth

45454
54544
51984
5256554
56265
2313
55989
87655
2454
53366
794656
5536
123543
223
56666

Jerusha wair 6565

margaret my 895532
florence nyal 333321

Figure 14:Standardized data extracted

Sample Transformation to the Extracted Data

Sorting

Null
NIl
Null
Null
Null
Null
NIl
Null
Null
NIl
Null
NIl
Null
Null
NIl

Dloo&Coa josephatm
Jackson & o paulnyoro
Njuguna &m savings &

Nul
Nul
Nul
Nul
Nul
Nul
Nul
Nul
Nul
Nul
Nul
Nul
Nul
Nul
Nul

B

{2 Repostories

Géd-B4-94

) sampleg ene

alE v

:
& Local Reposiary u:2
B &9 civil repositary (use-

8

{user - v, 712714 £:12 PM - 818

I System Monitar

This uses an operator sort. It utilizes the civil repository data Kisumu as the input set in and

sorts the data in ascending or descending order according to the specified single attribute

‘date_of plea’. This attribute is specified using the attribute name parameter. Sorting is done

in increasing or decreasing direction depending on the setting of the sorting direction

parameter. The diagram below is used to demonstrate this transformation.
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A

o |6
File Edit Process Tools View Help
£Pneess 1 ENL | | & contet |
@91 Brows P-AhEdS- £} Patameters 10
inepai-
Main Process H Sort
Retrieve kisul.. Sort
inp hdl| o 2 l‘ B s dtribute name
e aif) Tes
.& ) sorting direction
& 5 Sorting (3)
| = Commant \
§ Reposiores 10 1 B
THIIL ’
e 7 Sort RapidViner C
EEHmNESn:}nEI &Prob\ems " BLUQ X | (RapidMiner Core)

& Local Repository uz2 fy nepotental protlem

g ﬂLciw’l repository (uzer) Hessage = Locaon Synopsis
& Parameter Tepository entry accesses a repository by name (/civil repository/ii. 0 N quick fir available ﬁ Refrigye fisumu

Figure 15: Sort operator
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Output to a file or database

Operators such as Write CSV,Write database are used to export the sorted data to a database

or a specified file format for future reference. An example is as shown below

88/ <new process" - RapidMiner 53008 @ user-PC

File Edit Process Tools View Help

GARI ra PR TRO
6‘9PF0CESS E.‘(ML

£ Operators @ ﬂ ﬁ Process b

&+ [0 |0

¢-OhEdd-

& 4 Export (18)
B G Data9)

Retrieve kistl..

Ve Excel " w "

[»

[

& Wit Access I —

@ Write AL :

& Wit Aff {m g thr
@ Write XRFF il
@ lWrite Database 0

i Update Database

\rite Special Farm
] Models (2)

] Atributes (2)
1 Anandin i4h Du

{4 Reposoriss

33

EAAL L
@Sammes none

{08

& Local Repository e

d (gi ol repositw = Message Fixes
L S — . e e AL

/4 Probilems 3lag

}% One potential problem

Figure 16: write csv process
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| retums.csv - Notepad E@ H

File

Edit Format View Help

APPLICATION NO,DATE FILED/ RECEIVED,URGENCY,APPLICANT,RESPONDENT ,NATURE OF APPLICATION,STATUS,JUDGE (5),HIGHCOURT STATIO .

NAT

1 (UR 1),1. Sep. 2008,NOT URGENT,MOLLY WANJIKU NGURE & 9 OTHERS,RIOKI ESTATE COMPANY (1970) LTD,STAY OF EXECUTION,AD
2,1. Sep. 2008,NOT URGENT,CITY FINANCE LTD,ANNE MUMBI HUNGA & 3 OTHERS,EXTENSION OF TIME,GRANTED ON 01/10/98 AT NAIR®
3 (R 25',1. sep. 2008,NOT URGENT,EDWARD KAMAU NGANGA & ANOTHER,THE CHIEF LAND REGISTRAR & ANOTHER,INJUNCTION,DISMISS
4,5. Sep. 2008,NOT URGENT,PHILIP GACHERE,MAINA MUCHIRT,EXTENSION OF TIME,DISMISSED WITH COSTS TO THE RESPONDENT ON 2
UR 35,5. Sep. 2008,URGENT,JAYNE WANIIKU MICHUKT & 4 OTHERS,-,INJUNCTION,DISMISSED WITH NO ORDER AS TO COSTS ON 10
. Sep. 2008,URGENT,MIREMA INVESTMENT LTD,KEN AGRO INDUSTRIES LTD,STRIKE OUT A NOTICE OF APPEAL,STRUCK OUT WITH €O
UR 45',8. Sep. 2008,URGENT,NDUNGU KIIRU & 5 OTHERS,ERERI CO. LTD & 9 OTHERS,STAY OF EXECUTION,STRUCK OUT WITH COST
UR 5),15. Sep. 2008,URGENT,TOURING CARS (KENYA) LTD,ASHOK KUMARI N. MANKANIT,EXTENSION OF TIME,DISMISSED WITH COS
9,15. Sep. 2008,URGENT,PHILIP KASOLOI MAATT,JOYCE SERAH NDUKU MUTHOKA,EXTENSION OF TIME,DISMISSED WITH COSTS ON 12/1
10,15. Sep. 2008,URGENT,EDITH KAGITHI CHIRA,REBECCA WANGUI GACHOKT,EXTENSION OF TIME,ALLOWED COSTS IN THE APPEAL ON
11 (UR 6),15. Sep. 2008,URGENT,VINU GOVINDII SHAH,(EX-PARTE) THE DEETOR,STAY OF EXECUTION,ALLOWED COSTS IN THE APPEA
12 (UR 7),16. Sep. 2008,URGENT,JOHN AGINA,ABDULSAWAMAD SHARIFF ALWI & OTHERS,EXTENSION OF TIME,MARKED AS WITHDRAWN 0
13 (UR 8),16. Sep. 2008,URGENT,DORCAS KANONGO,KENYA COMMERCIAL BANK LTD & ANOTHER,STAY OF EXECUTION,WITHDRAWN WITH C
14,17. Sep. 2008,URGENT MURGAN TRANSPORT (KENYA) LTD,ANGELICA MUSILI KILONZO & ANOTHER,EXTENSION OF TIME,,,
15,18. Sep. 2008,URGENT,YOON SIKO,SEBASTIAN PAUL KATHILU,EXTENSION OF TIME,GRANTED ON 20/3/1998,"PALL, JA (IN CHAMBE
16,19. Sep. 2008,URGENT,HON. JOHN NIOROGE & ANOTHER,KENTA UNGA HARDWARE LTD,EXTENSION OF TIME,GARANTED ON 09/04/1998
17,19. Sep. 2008,URGENT ,WANDIRT KARIMI,GHALIB KHAN & ANOTHER,EXTENSION OF TIME,GRANTED ON 15/5/2000 AT NYERT,"GICHER
18,25. Sep. 2008,URGENT,RICHARD NIJEGE MATU,ERASTUS WACHIURU MATU,STRIKE AN APPEAL,STRUCK OUT WITH COSTS ON 15/5/1998
19 (UR 9),25. Sep. 2009,URGENT,GRACE WANJIRU PERE,WAKANYI MEPUKORI PERE,EXTENSION OF TIME,"APPLICATION ASSESSED AT K
20,25. Sep. 2008,URGENT,GLADYS  MWIHAKI KAINGATT,GRACE NDUTA KAINGATT & ANOTHER,EXTENSION OF TIME,WITHDRAWN ON 10/
21,30. Sep. 2008,URGENT,0CEAN FREIGHT COMPANY LTD,DAKLAND COMMODITIES LTD,LEAVE,DISMISSED WITH COSTS ON 20/6/2002 AT
22 (R 105'.3. OCT. 2008,URGENT,0IRO OBWA,"THE CLERK TO COUNCIL, SIAYA COUNTY COUNCIL",INJUNCTION,DISMISSES WITH COST
23,3. Oct. 2008,URGENT,VIHIGA MILLERS & HIGHES LTD,NILFREDA MUDOLA,EXTENSION OF TIME,WITHDRAWN WITH COSTS TO THE RES
24 (UR 11),1. Sep. 2008 ,URGENT,LAKELAND MOTORS LTD,HARBAJAN SEMBI,STAY OF EXECUTION,ALLOWED ON 20/2/1998 AT NATROBI.
25 (UR 12),1. Sep. 2008,URGENT,STALLION INSURANCE COMPANY LTD,SOREN SUEISTRUP & ANOTHER,STAY OF EXECUTION,DISMISSED
26 (UR 13),1. Sep. 2008,URGENT,MANCHESTER OUTFITTERS LTD,CHEGE NJOROGE & OTHERS,LEAVE TO APPEAL AGAINST RULING,DISMI
27,5. Sep. 2008,URGENT,JOSIAH OCHARD NYANCHAMA,ISMAEL ONDIEK,LEAVE,DISMISSED WITH NO ORDER AS TO COSTS ON 27/6/1993
28 (UR 14),5. Sep. 2008 ,URGENT,TREE SHADE MOTORS LTD,D.T.DOBIE & CO.LTD & ANOTHER,EXTENSION OF TIME,GRANTED ON 23/2/
29,8. Sep. 2008,URGENT,KITUI COUNTY COUNCIL MWAKINI RANCHING CO.LTD,EXTENSION OF TIME,ALLOWED ON 5/6/1998.,"SHAH, 1A
30,8. Sep. 2008,URGENT,JANYANTILAL ARJAN DANDRA & 2 OTHERS,SATISH DAVDRA & ANOTHER,STRIKE OUT A NOTICE OF APPEAL,WIT
31 (uR 15),15. Sep. 2008,URGENT,DAVID ANUDA T/A DAVANU ENTERPRISES,CAPT.].N.WAFUBWA & ANOTHER,EXTENSION OF TIME,,,
32 (UR 16),15. Sep. 2008,URGENT,MUNGAT MUNA,ESMAEL N.MUNGAI,LEAVE TO FILE AN APPEAL OUT OF TIME,DISMISSED WITH NO OR
33,15. Sep. 2008,URGENT,ANASTASTA NIJERT WAIGANIO,MBURU WA GICHURU,LEAVE,ALLOWED ON 24/11/1999,, L

1 b

5 (
6,8
7(
8 (

Figure 17:Output data in csv format
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CHAPTER FIVE
CONCLUSIONS AND RECOMMENDATIONS

50  Achievements

This project has managed to expose the data sources and operational systems in judicial
environment and display the kind of data available .It has also demonstrated using case
returns data and flat files data how the ETL process can be used to migrate data from sources
to a data warehouse. Within this study is a proposed conceptual model for the judicial ETL
process with its associated architectures. At the appendices section there is an attached

guideline for creating a data warehouse for the Kenya Judiciary.

51  Recommendations
In order to prepare the Kenyan Judiciary for data warehousing and data mining, the following

recommendations are proposed.

Setting up of an Intranet
An Intranet will enhance sharing of data between the Performance Department and the
originating registries and avoid delays in sending data and reduce reliance on the email

Server.

Backup Storage and Centralized Data Repository
There is need to procure an all-inclusive database management system that comes with

Business Intelligence tools.

Standardization of Data Collection Procedures

To eliminate the challenges associated with data collection it is important to adopt a standard
way of collecting data across the registries. This should be such that only relevant
information is collected. Where possible there should be a template that provides users with

instructions on how to enter data and the specific details to include.
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User Training

A comprehensive training should be undertaken for the court users and data entry clerks who
are charged with the responsibility of recording the data. The court register should also be
modified such that the information recorded thereof is reflected in the standardized template.
Expertise should be sought while acquiring a template so that the fields included can be used
to capture case details as much as possible across all registries. This template should also
have drop down lists where the data entry clerk can choose from a pre-defined list instead of

typing data.

Building a Data Warehouse

Data mining solutions can be adopted for use by the Performance Management Department
as a useful tool to help analyze overall performance of staff in the judiciary. To further
improve this process it would be recommendable to adopt some of the guidelines outlined in

Appendix section.

Use of Automation in Populating the Warehouse
It is important to automate the process of loading data into a database in order to save on time
usage. There are many tools available in the market that helps in automation of data loading

processes. Any tool applicable if acquired would go a long way in simplifying this process.

52  Conclusion

This project has shown that ETL process can be adopted to solve the data integration process
for the Kenya judiciary. Data from various operational systems has been extracted using a
sample ETL tool and modifications applied therefore the resultant data is without errors and
is in a suitable format to be populated into a data warehouse. Thereafter the Kenya Judiciary
can adopt data mining solutions .Further to these attached at the appendices section are more
guidelines that are vital to the preparation of data warehousing and data mining with regard to

data integration.
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APPENDICES
Guide to Design of Data Warehouse for the Kenya Judiciary

Introduction
A data warehouse is a database designed to enable business intelligence activities: It exists to
help users understand and enhance their organization's performance. It is designed for query
and analysis rather than for transaction processing, and usually contains historical data
derived from transaction data, but can include data from other sources. Data warehouses
separate analysis workload from transaction workload and enable an organization to
consolidate data from several sources. This helps in:
« Maintaining historical records
e Analyzing the data to gain a better understanding of the business and to improve the
business
The data warehouse works with data collected from multiple sources .These source data may
come from internally developed systems, purchased applications, third-party data syndicators
and other sources. For the Kenya judiciary such data sources would include Case
management system (CMS), judicial help desk system (JHDS), Integrated Financial
Management Information system (IFMIS), Flat files.
Importance of data warehouse to Kenya Judiciary
I.  To centralize data. This means that the judiciary will have a central depository of data
gathered from various sources.
ii.  Promote consistency of data thus create an atmosphere of fairness in judgments and
efficiency in court decision making process.
iii.  Provides an efficient way of storing information for long periods of time.
The data in a data warehouse is typically loaded through an extraction, transformation, and
loading (ETL) process from multiple data sources. Modern data warehouses are moving
toward an extract, load, and transformation (ELT) architecture in which all or most data
transformation is performed on the database that hosts the data warehouse. It is important to
note that defining the ETL process is a very large part of the design effort of a data
warehouse. Similarly, the speed and reliability of ETL operations are the foundation of the

data warehouse once it is up and running.
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Data Warehouse Tasks

These are the day to day activities executed in a typical data warehouse
i.  Configuring a database for use as a data warehouse
ii.  Designing the data warehouse
iii.  Performing upgrades of the database and data warehousing software to new releases
iv.  Managing schema objects, such as tables, indexes, and materialized views
v.  Managing users and security
vi.  Developing routines used for the extraction, transformation, and loading (ETL)
processes
vii.  Creating reports based on the data in the data warehouse
viii.  Backing up the data warehouse and performing recovery when necessary
ix.  Monitoring the data warehouse's performance and taking preventive or corrective
action as required.
Hardware Requirements
The data warehouse and the stage area are servers which can be hosted in one platform with
the following specifications:
Network
10/100/1000M Ethernet card with 1Pv4 or IPv6 protocol
10/100/1000M Ethernet card with 1Pv4 and IPv6 protocol
Network connection to connect to a remote report server or ETL machine
Platforms
Microsoft Windows 2008 Standard Edition, Enterprise Edition with Service Pack 1
Red Hat Enterprise Linux® 5 GA with Update 1
Database servers
Minimum Microsoft SQL Server 2005 with Service Pack 2
Oracle 10g release 2
Oracle 11g release 1
Processor:

Minimum Intel core i5

PSU:Two hot swappable for redundancy
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Location of the Equipment

The server should be housed in the server room at Milimani Law courts and similar set up
should exist at the other high courts across the country. Currently the judiciary possesses
servers with the following specifications.

Available hardware

Currently the judiciary possesses IBM servers with the following specifications:

Processor: Intel Xeon CPU e31240@3.3(8 CPUs)

Memory:8 GB RAM

Storage: 2TB hard drive

Operating systems supported: Microsoft Windows Server 2012/Microsoft Windows Server
2008 R2/; Microsoft Windows Server 2008, Red Hat Linux, SUSE Linux, Vsphere 5.0
Power supply:(std/max):300 W(1/1) or redundant 460 W (1/2)

Network interface:Dual Gigabit Ethernet

Cost inter-operability and staff training considerations.
The cost of the servers keep changing so it should be determined by getting quotes from the
vendors at the time of implementation. It’s important to have in-house personnel with skills
on database design and administration.
Data Sources, Preparation and Loading
The main sources of data in the Kenya judiciary are:
Court management system (CMS)
e Judicial help desk (JHD)
e Integrated financial information system (IFMIS)
e Flatfiles
To extract data from the above sources the following key steps should be followed:-
Collect acceptable data that is in a standardized format: This can be achieved by creating
a template for the manual records (flat files) and standard reports from the CMS, JHD and
IFMIS.
Collected data should be channeled to a staging area (for cleansing and manipulation).
Data should be loaded into the warehouse which is a data base created in SQL server or

otherwise as preferred by the organization.
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The Data Warehouse Staging Area

This is the area that will provide intermediate storage for data processing during the ETL
process. Its usually a database that sits between the data sources and the datawarehouse.There
function of the staging area is to boost in the efficiency of the ETL process through
consolidation of data from different sources as it is temporarily stored as it awaits further
processing. This area also helps in taking control of concurrency issues during processing
which is a result of connection problems in the cause of retrieving data from multiple sources.
The staging areas also support hosting of data to be processed on independent schedules or
data that is targeted to multiple targets.

Implementation

This is a can be implemented in form of tables which is created using either SQL Server
database, oracle or postgress.Also,the data can be stored in XML format which is text based.
It should have the capability to split data, manipulate, cleansing data through rules that
enforce the integrity of data. Cleansing entails removing unwanted fields, merging fields,
inserting new fields with an aim of achieving standardization. The following diagram
demonstrates how a staging area can be implemented to accommodate the various
departments’ data within the Kenya judiciary.

Operational systems

users

Data warehouse

——

JHDS

Analysers

Staging
area

Summary Raw
data

data

N—}]

[
——

Flat files

Data miner

Figure 17:Archutecture of Kenya judiciary data warehouse architecture with a staging area

49



Build the Judicial data warehouse

When designing a data warehouse there are many considerations one should put in mind

which include:

Vi.

Purpose: The major aim of building the warehouse is to provide a platform for rapid
access to information for the purposes of analysis and reporting.

Dimensional modeling: This produces dimension tables in which each table contains
fact attributes that are independent of those in other dimensions. This implies
organizing information into structures that enhance the efficiency of queries such that
the analysts are able to query data and get the exact information in a more
summarized manner.

Dimension tables: This entails organizing information in its own dimensional table
e.ga dimensional model of case details might include a fact table named cases_details
that consists of fields or records such as case type, division, and judicial officer. Each
of this information is organized into its own dimension table. Case type is placed in a
case dimension table, judicial officer in the judicial officer dimension table and
division in its own division dimension table.

Fact table: A data warehouse should include at least one fact table that captures data
that measures the organizations operations. They consist of large number of rows and
millions of records depending with the organizations historical data. Contains
numerical data i.e. facts that can be summarized to provide information about the
history of the operation of the organization. Contains foreign key and primary keys
and attributes of the fact records. e.g case details table that may comprise of
case_id,case_type,date_registered,judicialofficer_id,division_id which captures the
details of registered cases.

Aggregation tables: They are used to help reduce the size of fact tables by aggregating
data into summary records when the fact table is created. Contain summaries of fact
table information.

Indexes: They help in improving the performance of the data warehouse. They help to

identify levels in hierarchical structure and fact tables indexing.

Building a data warehouse is a significant project and may involve a number of steps. This

are illustrated in the table below
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Rollout Map for creating a Data warehouse

Step description

Activities involved

Objectives to be
achieved

Implementation details

Design data warehouse

Designing a data
warehouse project plan

Familiarization with the
project task and schedule

Develop the work plan
and time lines

Define technical
requirements and
specifications for the

warehouse

Identify and Document
aspects of the project
scope, capacity of data
and functionality.

Setting up  specific
milestones and associated
deliverables (data,
functionality, structures)

Setting agreements with
stakeholders, department
involved and  other
interested parties to the
task

Data Acquisition

Identify, evaluate, and
design elements pertinent
to data acquisition. This
include visiting registries
and talking to staff who
are working on the data
source systems

Document and agree on
data warehouse design

components (design
standards, data source
mapping, ETL process,

load, refresh and purge
modules, as well as data
mart design)ldentify the
available source system
data in the judiciary that
will be used to populate
the warehouse

Develop the Data
Acquisition Plan. This
includes the standardized
data collecting tool for all
the departments. Each
department uses a
template so that there is
uniformity in collecting
data. Implementation
Strategies

Quality Assurance

Assess Data  Quality,
Develop Design & Build
Standards.  This  may
entail performing tests
such as unit testing by the
developer that is the ETL
logic, business rules and
high risk areas. System
testing where all jobs are
executed and data
processed to ensure no
issues arise during job
execution. Data validation
is done to data in the
warehouse using queries,
Excel.

Define requirements for
data (cleansing, error
handling, audit & control)
assess quality of source

data, identify data
management procedures,
and finalize tool

selection. Generate report
validation  tools  for
accuracy usually done by
the data warehouse team.

Develop Data Quality
Components Design and
Test Plans

Data Warehouse

Identify, plan, and design

Ensure adequate capacity,

Plan Implementation and

Technical Architecture capacity, hardware | identify process flow of | Test Environments for
requirements,  software | data, plan integration of | Warehouse Architecture
components and test | modules, data, access, | Components
criteria and meta data

Warehouse Develop, Design and | Design and plan version | Plan for Development

Administration Build  Standards  for | control, data archiving, | and Test Environments
Warehouse scheduling, usage, data | for Warehouse
Administration. This governing, backup, | Administration
include appointing an | restoration, query | Components

administrator who is an
ICT expert to

profiles, and security

Meta data Management

Identify and document
Meta data Requirements,
as well as design and
build standards

Collect meta data needed
by technical and user
communities, identify
required meta data tools,
and develop standards to
whichmeta data should
adhere

Develop a Meta data
Management Plan to
manage and monitor meta
data, Develop Design and
Build  Standards  (or
identify appropriate tool)

Data Access

Access
and

Determine
Requirements

Collect specific access
requirements to support

Develop Access Plan and
Determine access tools.
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develop design and build
standards

analysis capabilities, data
manipulation

functionality, and user
interface. Develop, design
and build standards to
support query  and
reporting and  query
criteria, user security, and
confirmation of data

Develop Standards and
Confirm Data
Availability

availability
Design and Build Design and Build | Design, build, load and | Design, Build, Populate
Development Standards | test Data  Acquisition | and Test:
and Modules for all | Modules (ETT, load, | Data Acquisition
Components  of Data | refresh, purge, data mart) | Modules

Warehouse Solution

Design, develop, and
generate or implement
Data Quality Modules
(cleansing, error
handling, audit & control)
Design, build, load and
test Architecture
Components

(Multidimensional, Test
and production
Databases) Design, build,
load and test Warehouse

Administration Modules
(versioning, scheduling,
backup, restoration,

performance, security)
Build or Implement Meta
data Modules

Design, build, load and
test Data Access
Components (reports and
query  criteria, user
security, user access and
style specifications)

Data Quality Modules
Databases and  other
Schema’s

Warehouse
Administration Modules
Meta data Modules

Data Access Modules

Documentation Define and  Produce | Specify and develop | Develop Documentation
Documentation documentation Requirements, Standards,
Standards, Procedures | deliverables (User, | and Delivery Strategy
and Environment Technical, Operational, | and Produce Final
Reference) Documentation
Testing Define testing strategies, | Design, develop and | Develop and Implement
develop test procedures | implement testing plans | Testing Strategy, Plan,
and  perform  testing | and strategies for ETT, | Models and Integration
specific to the scope of | Performance, Interfaces, | requirements
the Data  Warehouse | Integration, Volume,
solution Query Profiles and other
Components
Training Define and  develop | Identify and document | Develop Training
increment training | training requirements for | Strategy, Requirements,
requirements and plans technical and end user | and Class  Material.
staff, Identify specific | Create Training
roles who should receive | Databases
training, and  create
training databases
Installation Define and  develop | Develop an installation | Develop Sequential or

installation plan

plan to support the

repeatable (Step by Step)
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production, test and other
maintenance
environments for the data
warehouse solution

Installation Plan

Transition

Define transition strategy
to production
environment

Identify how the
transition to production
will  occur including
planning for data
acquisition, preparation of
production  database(s),
developer  preparations

and other cut-over issues

Develop Cut-Over Plan,
Implement Maintenance,
Production and
Regression Environments

Production Support Measure and support the | Evaluate and audit the | Develop  Library  for
production systems system for performance, | production support
faults, use,  growth, | metrics, corrections,
recovery and tuning | enhancements, results
issues
End Phase Prepare for and complete | Secure acceptance of | Prepare  Phase  End
phase end activities phase end deliverables, | Report and  perform
release resources, assess | Quality Assessment
and audit deliverables activities
Post Implementation | Evaluate implemented | Assess responsiveness of | Document Evaluation of
Support increment, and non- | solution to stated need, | Data Warehouse Solution
implemented assess performance of | and Architecture, Identify
requirements, data | data warehouse, identify | Next Increment
warehouse  architecture | next increment Opportunities, Assess
and plans Performance of Project to

Plan

End DW Increment

Prepare for and complete
final project activities

Secure final acceptance of
project deliverables

Conduct Discovery
Meetings with Business
Community
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I/0 requirements

Middleware connectivity

For successful implementation of data warehouse in judiciary there should be a reliable
connection between the remote sites and the main server and the users to the servers. This can
be done by having a wide area network (WAN) between Milimani law courts and the other
high court stations. There should also be connectivity to the magistrate courts over the
WANL.in all the courts at all levels there should a standard local area network (LAN) to
enable the users to collect and post data to the servers.

Tool Required

The best tools for building a data warehouse would be the ones with known stability and ease

of use coupled with reliable support and resilient security. Some of the best tools include:

i. Oracle
ii.  Microsoft SQL server

iii.  Postgres
Users
The users of the data warehouse include:-

Top Management: This include departmental heads, registrars, judges and senior and
administrative staff who may be interested in acquiring critical information for decision

support system

End users: This is mostly staff who may be interested in data analysis. Such include the staff
in the PMD department.

Data entry clerks: Point out who are the users and maybe categorize them (pmd,data entry
etc.)Describe how the data users need to prepare to cope with the implementation...e.g.

training needed in capturing new data to match new DW requirements.
Applications (DM)

Rapid miner SSIS etc.

54



Management of the DW

This is mostly done by the Database administrators who should have thorough knowledge of

data bases.

Deployment & system management

Security Issues

Security of Data should be highly prioritized. This can be done by implementing standard

security policy across the 147 court stations. Some of the items of the policy include:

e Having a centralized intrusion detection, malware and antivirus software.
e centralized internet access

e high standard firewall

e Security awareness campaigns for users

e security and network security

Backup and recovery

This is the task of the system administrator. However, during system design its necessary

toplan a backup strategy and consider what is to be backed up and how frequently this should

be done. The backup can be done locally, remotely, in tapes or otherwise as the organization

may require.

The following activities should be considered:

Build and integrate the backup recovery plan. NOLOGGING(direct path loads and
inserts, index and table creation) operations should be taken into account when
designing a backup and recovery plan.

Plan for the strategy to adopt or combination of strategies to adopt.e.g. The ETL
strategy which recovers a backup that does not contain non-recoverable transactions
and replay the ETL that has taken place between the backup and the failure. The
incremental backup strategy: performs a backup immediately after an otherwise non-
recoverable transaction has taken place.

Consider the minimal resources required to support the backup scenario.

Take a weekly backup of the data warehouse

Every night store or backup a copy of the raw data files which are loaded into the data
warehouse and then re-run the nightly ETL processes to roll the data warehouse

process.
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