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ABSTRACT

Defined as the transfer of written or spoken Source Language texts to equivalent written or spoken Target
Language texts, translation has been used over tire years to reproduce various kinds of texts in another
language and making them available to wider reader who may not have understanding of the source
language In this report we propose development of Bible Translation software that automates the entire
process of translating die enure Bible from one language to another with mmor human intervention in the
form of pre-editmg and post-editing to fine-tune die translation fit the target language grammar The
Bayesian Rating is used to show the highest rated product in order This type of rating avoids a situation
where a new translation with 1vote immediately . and if its rated high, jumps to first place, as its average
rating would be the highest

Bible Translation has become a multi-vear exercise that commits a lot of resources just to realize a
single translation Research has shown that translating the Bible using the current manual process attracts
huge amounts of money and time especial'} dunng the stage of gathering the initial translations from the
target language groups who are scattered over long distances, which are isolated by harsh climate with
rough terrain and poor infrastructure rendering them inaccessible or even too costly to be accessed and
insecure It s for this reason: a more efficient system is developed The Translation System takes in
proposed translanons from users, rates and rani: the translauons based on their ratings. The system then
filters the top two translations w'hich are the most recommended, this is submitted to the team of translators

for approval and adoption
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PREFACE

Chapter 1: Introduction
The chapter provides a bnef descnpuon aboul the Bible Translation work and the current challenges facing

the process The main aim of the study and the general objectives of the anticipated system are discussed

Chapter 2: Literature Review
This chapter covers previous research work earned out pnor to the stan of the project It contains a review

of the existing translation software and other work that has been done related to the project

Chapter 3: Methodology
The chapter describes the approach used to develop the proposed system. It covers study of a current
system and its problems, and defimuon of the proposed system's needs and requirements. It also covers

Feasibility study to determine whether the project is w'ortii doing before resources are committed to it.

Chapter 4: Systems design

This chapter covers the logical and physical requirements of the proposed systems so as to fulfill the user

requirements

Chapter 5: System Implementation:

This chapter covers the creation of a physical layout of the new system as per the system specification
produced during system designs This includes the process of placing the system into op/eration.
Chapter 6: Discussion, Conclusion and Recommendations

This chapter highlights the success and achievements of the project It also highlights the limitations and
challenges encountered during the project development life cycle It also includes recommendations and

future improvements

, Vil



CHAPTER ONE: INTRODUCTION

Translation is the action of interpretation of the meaning of a source text and subsequently producing an
equivalent text that communicates the same message in a second language The source text is the message
to be translated where as the language that it is to be translated into is called the second or target language
Subsequently. Bible translation is a process by which the Scripture is translated from the original languages

of Hebrews. .Aramaic (for the Old Testament) and Greek (for the New Testament) to a second language.

Historical Origin of the Bible and Bible Translation

Christian faithfuls believe that the origin of the Bible is God and that the Bible is a historical book that
is backed by archeology, and a prophetic book that has lived up to all of its claims thus far It is widely
viewed as God's letter to humanity collected into 66 books written by 40 divinely inspired writers. In
tracing the origin of this great book, research has mdicated that there are over 14.000 existing Old
Testament manuscripts and fragments copied throughout the Middle East, Mediterranean and European
regions that agree with each other. The Dead Sea Scrolls, discovered in Israel in the 1940's and 50's provide
phenomenal evidence for the reliability of the ancient transmission of the Jewish Scriptures (Old

Testament) long even before the birth of Jesus Christ

The art of copying the scriptures from the original manuscripts (master scrolls) was done so accurate
such that the Hebrew scribes w'ho did the w'ork dedicated their lives to preserving the accuracy of the Holy
books to insure manuscript reliability They were highly trained persons who meticulously observed,
counting even letter, word and paragraph against master scrolls and that presence of one error required an

immediate destruction of the entire copy

First Historical Bible translations

Some of the first translations of the Jewish religious law dates back to the first exile in Babylonia,
w'hen Aramaic language became the lingua franca of the Jews W.ith most 'people not understandmg
Hebrew and only speaking .Aramaic, the Targums - an Aramaic translation of the Hebrew Bible also called
Tanakh. were created to allow the common person to understand the Torah as it was read in ancient
synagogues. This Tanakh was mainly written m Hebrew with some portion in Aramaic like the books of

Daniel and Ezra.

Early translations into Greek and Latin - -
The Septuauint (LXX) which was a Greek version of the Biblf was the first }rarfslation from the Hebrew

Bible into the Greek. It was later accepted as the Old Testament.



Modem translation efforts

In modem world, statistics show the Bible as the most translated book ever This has made the Bible to be
available in whole or in pan to some greater portion of the world's population in a language in which the}
are fluent On 31st December 200". the United Bible Society announced that the Bibie was available in 438
languages and portions of the Bible were available m another 848 languages, for a total of 2.454 languages

Most of the today's translations like the King Janies Version are translations from existing copies of the
ancient manuscripts and are not translated front other interpreted texts The main differences between
todav's Bible translations and why we have different versions of the same Bible is merely how translators

interpret a word or sentence from the original language of the text source

Historical differences in Bibie translations

Hebrew and Greek are the original languages of the Holy Bible, the two have idioms and concepts that are
not easily translated, it is for issues such as this that there has always been an ongomg debate on whether it
is better to do a word-for-word translation or to give a translation that gives a parallel idiom in the target
language Some Bible translations such as the English language Catholic translauon. New American Bible.
King James Version. New Revised Standard Version and so on are seen as fairly literal translations (or
"word for word"); whereas translations like the New International Version and New Living

Translauon attempt to give relevant parallel idioms

Research has shown that the further away translators get from word-for-w'ord translation, the text
becomes easier to read while relying more on the theological. linguisuc or cultural understanding of the
translator, w'hich one would not normally expect a la} reader to regmre Translators do risk
inappropriate spill-over of the source language idiom and usage into the target language translation But on
the other hand, spill-overs have imported useful source-language caiques (w'ord or phrase borrow'ed from

another language) and loanwords that have enriched the target languages



Problem Definition

The Bible Society of Kenya and other Bible Translating Institutions are challenged in many ways in their
quesi to availing the word of God to different language groups in the ianguage these groups can read and
understand The challenges start being experienced as early as at the point of collecting the rniual data for
drafting the first translation parth due to the fact that the target language groups are scattered over long
distances, which are isolated by harsh climate with rough terrain and Door infrastructure rendering them
inaccessible or even too costly to be accessed and insecure .Another challenge is the high operational and
maintenance costs incurred in the course of facilitating the team of translators earn out then duues in such
Nasi areas Combination of these and other challenges make the whole process of translauon of Bible take

too long, that is. over fifteen (15) years to complete a single translation

Many language groups still lack the Holly Bible written in then own language. Others have outdated
and inaccurate translauons which have never been completed The challenges facing Bible translation
trigger for an urgent solution With the Internet and with the rapidly improving computer and mobile
penetration, a well designed collaborative Web enabled Bible translauon Software, being one of the

solutions, is more appropriate for this problem

Problem Justification

As long as the Bible translation work is not complete, and as long as everyone on the face of the earth has
not been reached with the word of God. bible translation will never cease Kenya has 53 language
groups. 17 of them have Bibles 14 have New Testaments and 3 have portions This means that about 21
language groups are without a single scripture in their language Recent studies by the Bible Society of

Kenya records that it takes on average 12 to 15 years to get a smgle Bible translation m Kenya

Lack of Funds to spear head the work of translation has remained one of the greatest obstacle in Bible
translation. The cost of translating a single verse in the Bible is Ksh.480. the Bible contains 31,101 verses
in total: thus making the cost of translating the smgle Bible to be approximately KSh 17 millions The
methods used in data collection, data processing and subsequent production'of the final translation are
costl} and slow due the manual nature of carrying out the whole exercise An altemauve approach to such a
manual process, that is less costly, faster and more convenient for gathering and processing data for

translauon. is unavoidable This project proposes the development of an online solution to this problem

Research Obijectives

The overall aim of this project was to develop a prototype of a cost, effective user friendly web enabled

Bible Translating Software.



To achieve this main objective, the following (specific objectives) was earned out

¢ Studv of the challenges (and problems) facmg Bible Translation in Kenya
 Studv of other collaborative translation software
» Analysis and coming-up with a design of a collaborative Bible Translation Software

» Development and implementauon of a prototype system for Bible Translation

Research Questions

This project addressed the following questions:-

» Why the Bible translation has been such a costly mulu-year exercise0

» What challenges face Bible translauon in Kenya0

» How the challenges facmg the current Bible translation process can be solved0
» Which is the best selection criterion to be used to adopt a particular translation0

» How to utilized 1CT m Bible Translation especially in Kenya0

Project Scope

The translauon platform supports all the funcuonalities required to successfully translate the Bible

The functionalities include:
» Upload source text for translation, edit or delete
» Functionality to add and change language .
» Functionality for users to translate the uploaded text
 Functionality to allow the user rate the translated content
» Functionality to capture translator's details and user authentication mechanism

» A mechanism for retrieving the best translation

Project Benefits

¢ The Collaborative web-based Bible Translation Software being advanced wanslation platform will
enable translators work much,faster and more efficiently as they utilize this innovative approach to

translation \



when compared to mam other traditional ways of translation and other modem translation services
this approach produce translauons that are more natural, accurate and in a cost effectively maimer
The proposed Translauon Software ensures that the target community is fully involved and participates
throush the web enabled modules that connect with community members who can view and take
part in the translation as well as rate the precision and reliability of the translation.

Ease of management since most of the processes can be implemented in the proposed software such as
enabling content managers to upload source text to the translator, invite volunteer s translators from
target community to participate m the selection of the most rated translations to form part of the first
Draft Bible

Produce Reliable Translations Community members who are domain experts in their orgamzauon can
translate content as trusted professionals and rate translations enhancing the accuracy, reliability of
results and Preserve culture

Bv combining machine translations with human translators, the proposed Collaborative Translation
Software speeds up the Translation process and ensure accurate translations by leveraging existing
community members as well as reducmg costs of translations

The easy-to-use Interface allows users make full utilization of the Translation software to meet then
translation needs This is due to the well designed self-explanatory user interface and that the software

has capability to integrate seamlessly with email applications



CHAPTER 2: LITERATURE REVIEW

Translation has been used to transfer written or spoken Source Language texts to equivalent written or
spoken Target Language texts The mam purpose of transiauon is to reproduce different kmds of texts in
another lansuage and thus making them available to wider reader Accordmg to Martin Luther A good
transiauon must oe both true and free, faithful and idiomatic, sc as to read like an original work: a translator
must have familiarity with the original languages, perfect mastery over the vernacular, faith m the revealed

word of God and enthusiasm for the gospel

Manx Bibles are either translations of the original texts or paraphrases of translations It is important to
understand that all Bibles are the original texts written by the biblical authors who no longer exist The
Bibles we read today were translated or paraphrased from ongmal/ancient manuscripts Greek. Hebrew, or
Aramaic Many existing translations used a strictly literal or literal translation that takes the words from the
original manuscripts and translates them literally, or word for word When a Bible is said to have been
translated as thought-for-thought (also Sense-for-Sense). it means that the translator has taken the original
words and applied exegesis (a critical explanation or mterpretauon of a text), which is to say an

understanding of the thought behind the words: this is conveyed in the rendering of the verse

Translation Models

Accordmg to the Central Insutute of Indian Languages. Mysore (2009). a number of the renowned English

poet and critic, advocated two model of transiauon

1. Word-for -word translation Model
Translate each word based on the first definition of such word in a bilingual dictionary, keeping the original

word order.

2. Literal translation Model

In response to target language grammar, make minimum adjustments of word order, addition and omission
of words, still disregarding the co-text of discourse altogether. It is ideally the segmentation of the Source
Language text into individual words and the target language rendering of those word segments one at a

time.

Which Model is the best to use?

Word-for-word transiauon is the' most common between the languages of the same family and expressive
of the same kind of culture Literaln’ess should be sacrificedonlv because of structural and met Imguisnc
requirements and only after checking that the meaning is fully preserved. Importantly, literal translation

may be judged unacceptable because of the following situations:

6



¢ When it gives a different meaning.

When it has no meaning.

¢ When it is impossible for structural reasons.

When it does not have a corresponding expression within the metalmguisuc experience of the
Target Language (Metalmguisuc is a branch of linguisucs that studies language and ns

relauonship 10 culture and society)

Sense-for-Sense Translation Model

Sense-for-Sense translation becomes hard} in most of the translations where the source language and the
target language do not belong to the same family Using word-for-word model, the translauon describe the
same situation by different stylistic or structural means

Matonty of the Systems used to translate from one language to a second language are mostly word-for-

word translators

Review of some Collaborative Translation Platforms

Google Translate
This is a free statisncally-based translator. It works without the intervention of human translator, and is
based on the word-for-word translation model. As at October 2010. Google translate supported translauon

for about fifty seven (57) different languages.

Shortcomings of Google Translate

Research has shown that Google translator can only be used to help the reader understand the general
content of the second language but it does not always deliver the accurate translation. It is also noted that it
performs better when the text to be translated is shorter but as the text to translate grow's big, structural

issues of the target language become a challenge.

Example using the Google-translate engine

In the quest for a definitive any Language-to-Swahili translator. Google have developed the English-to-
Swahih Translate engine However, this had its own successes and failures. In summary, some of the
results are not all that accurate due to its overdependence on one model of translation i.e. Word-for-Word

translation model, this is even worse when the two languages do not belong to the same family and culture



A Screenshot of one 1ranslation.

Figure 2.01: Google Translate Engine

Like any other African language, Swahili is a very structured and disciplined language and its translation
defies the logic of common language translation algorithms. One solution to solve this problem can be

hiring coders who speak Swahili and have the language structure in mind.

Yahoo Babel Fish Translator
It is a web-based translation application which translates text or web pages from one language to another
language. Like the Google translator, Yahoo Babel Fish Translator is a word-for-word translator and

inherits all the limitations of word-for-word translation just like the Google Translate.

Bing Translator

Previously referred to as Live Search Translator, Bing Translator is a translation application that is
provided by Microsoft that translates text or web pages into different languages. In addition to standard text
and web page translation, Bing Translator includes a feature that gives it the ability to revert back to the

original web page text while translating an entire web page (also called Back Translation).

Machine translation

Machine translation is a process whereby a computer program analyzes a source text and produces a target
text without human intervention. In reality, machine translation typically does involve human intervention,
in the form of pre-editing and post-editing. This is used in the word-for-word translators where the software
compares the source text against pre-stored text in a database (translation-memory). They are much faster
since they do not require human intervention but require more testing period before they can be fully

trusted.



Computer-assisted translation
Computer-assisted translation, also called "computer-aided translation."or "machine-aided human
translauor." or "interactive translation." is a form of translation wherein a human translator creates a target
t°xt with the assistance of a computer program. This is to say that the machine suppons a human translator
The term "Computer-assisted translation", however, normally refers to a range of specialized programs
available to the translator, including translation-memory

Translation software are used to enable a non-native-speakmg mdniduals comprehend web pages
published in languages other than his/her language This type of translation is mostly preferred for protects

that deal with sensitive data and where a single error has detrimental effects to the entire protect

Back-translation Technique

Back-translation is a technique that translates translated text back into the original language made without
reference to the original text It is also referred to as a round-trip-translation. Back-translation is used as

a qualiti check on the original translation by comparing the translation with the original text

Attributes of a Good Translator

A good translator must have the following attributes.

» Thorough knowledge of the source language, w'ntten and spoken, from w'hich he/she is translating

» Excellent command of the target language into which he/she is translating to

» Profound understanding of the etymological (the study of the history of words, their origins, and
how their form and meaning have changed over time.) and idiomatic correlates between the two
languages.

» A finely tuned sense of w'hen to metaphrase and when to paraphrase, so as to assure true rather than

spurious equivalents between the source and target language texts

Translators versus Bilingual Persons

It is widely assumed that any bilingual person is able to produce satisfactory or even high quality document
translations simply because they are fluent speakers of a second language. However, this is often not the
case. Because of the very nature of the different skills that each possesses, bilinguals and translators are not
equally prepared to perform document translations The ability, skill, and even the basic mental processes
required for bilingualism are fundamentally different than those required for translation. Bilingual persons
take their own thoughts and ideas and then express them orally in two different languages, sometimes well

enough to pass the message to the native speakers in their second language



Translators are persons who are able to read and understand or retain somebody else's ideas then
render them accurately, without exclusion, in a wai that conveys the original meaning in an effective way
and without distortion in another language Thus, translators must be excellent readers in a source language
and excellent writers in a target language It s clear that best translauons come from persons who are
translating from then second language into their native language, as it is rare for someone who has learned

a second language to have total fluency in that language

Translation versus Interpreting

Interpretation is the facilitation of oral or sign-language communication, simultaneously or consecutively,
between two. or more speakers who are not speaking, or signing, the same language Translators convert
written texts from one language into another Translators are not interpreters Interpreters convert spoken
language. Of course there is a relationship between these two occupations, however their requirements are
very different Most good translators doni add upto good interpreters where as many good interpreters are
at best mediocre translators Translators are language professionals They are applied linguists and
competent writers, diplomats, and experts in specific areas Translators need to be more sensitive to both
the cultural and social differences that exist in their languages and also be capable of addressing these

issues when translating.

Challenges in Translation

Currently, translation is faced with a number of challenges. Some of these challenges are discussed below:

Cultural Challenges

As it is in scientific and technical fields such as dentistry, culture can differ from one country to another or
even within a country. Since language reflects these differences, it is not always possible to translate word-
for-word. Translators must explain, elucidate, bridge the gaps, and make the foreign reader at home with a
text that is not from his or her own culture This means that the translators must first learn and understand

the structure of the target language before they can begin translating.

Time and Budget pressures

Translators need to strike a balance between two things: fidelity to the source text and readability in the
target language. This mat' not be east' especially when performed under constraints of time and budget
pressures. The best translators do appreciate the very challenge of transporting a point a thought or an idea
across cultural and linguistic boundaries. Much time and money is consumed in the process of building a

worthwhile translauon. t >
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Bridging the gaps

To translate something (say a proverb, saving etc) that does not exist in the other language is one of the
most demanding tasks Dictionaries don't offer complete solution but only offer solutions for the most
well-established terms But when dealing with new information, one may be forced to create a new term

or leave it in the source language and put in a translator's note, explaining what the term means

Structural differences. Grammar and Problems of ambiguitv

These are the problems that originate from structural differences between languages and multiword units
like phrase Another problem would be the grammar because there may nse several constructions of
grammar in the source language that are poorly understood, in the sense that it is not clear how they should

be represented, or what rules should be used to describe them Thus the precise meaning depends heavily

on context

Some words lack an equivalent translation when one wishes to remain in the same grammatical category

Though this is debatable, particular w'ords may remain untranslatable

The collaborative Bible Translation Platform

This is a hybrid translation model that incorporates three translation models, namely the w'ord-for-word
translation model, literal translation model and machine translation, so as to produce a more accurate
translation with a final human touch to make the translation more natural and flowing. It also ensures the
translauon is compliant with the structural and grammatical requirements of the target language The
Translator works by allowing a human translator translate texts on the w'ebsue as it is designed to support

and facilitate the process of translation

1



CHAPTER 3: METHODOLOGY

SYSTEM ANAL YSIS

Overview

In the previous chapter, a review was done on different translation models that have been used to translate
source text mto a second language. We have also renewed the strengths and challenges of each model We
have also found out that there is no translation that is 100% perfect.

This chapter focuses on the current operations of the Bible Translation nght from the onset of a particular
Bible translation project to tire production of a translated version of the Bible for that particular language
group Based on the challenges and limitations of the current Bible translation process, we will come up
with the functional requirements of the proposed solution

The Structured System Analysis and Design Method (SSADM) was used in the development of this project
mainly in the analysis and design stages SSADM is a waterfall based method used to analyse and design

information systems.

Research Methodology

During fact-finding, the methods used mcluded Document Review. Questionnaires and face-to-face

interviews

Analysis of the Current System /

In order to identify' the prpcess and the challenges facing the current Bible translation process, a fact
findmg was done at the Bible Society of Kenya through iniemews and Questionnaires Bible Society of
Kenya was selected because it is the society that deals with the production and distribution of Bibles in
Kenya. Most important to note is that this is a prototype and further survey and analysis is recommended
for the system to encompass the full functionality Other key information was obtained through the internet,

journals and books

Requirement Analysis

Manual Process

The current (AS-1T-1S) system is purely a manual process which is executed as follows:

Step 1:

Bata gathering process for translation from target language group by physical\ly visiting the target

community

12



Step 2:
This step involves discussions on the draft translations gathered m stepl It involves the following teams

« Exesetical that deals with the meanings
« Language consultants who are experts with qualifications m fine arts

Translators

« Re\liewers who are professionals or guardians of the language from that particular community

The teams come-up with the first prmt of the draft Bible.

Step 3:
The draft Bible (version one) is then distributed to the target community for feedback especially on

topographical errors

Step 4:
A second reprint (final version) is produced which incorporates the feedback from the previous step

Flow Chart o fthe Manual process

Figure 3.01 Workflow diagram ofthe manual process
It was found out that it takes 15 sears’from the time the translation process starts to the time the process is

completed at a cost of seventeen (17) million Kenyan shillings
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advantages of the current manual process

The system offers several advantages which include employment opportunities to various people involved
m gathering data, data entry clerks and proof readme personnel It is also siev ed as a way of getting
approval and acceptance by the local community by invoking them in the process of translating their own

version of the Bible

Disadvantages of the manual process

Extra work of capturing data mto the system for pnnung
Does not significantly reduce tune required to produce a complete translation

1

2

3 High cost of operations related to translation

4 Itis prone to errors and inaccuracy due the manual process that has no proper checks for errors.
5

Lacks portability, flexibility and utilize a smaller part of the target group

The proposed system may not solve all these problems but it will go a long way in addressing a great

number of them

User requirements of the New Sy stem
The current system will make use of the latest technology to assist in the process of translation. Of more
important is the use of the web technology to host and avail the system to users This makes it more
flexible, easily accessible, portable and scalable Users of the new system upload translation text via web
pages w'hich is then processed and at the same ume rate other translation with a Mew of cutting down the
time it takes teams to review and agree on which translation to adopt It also helps reduce translations that
are more erroneous or meaningless It also tries to give a human touch to translation which is recommended
besides use of translation memories which can be used in future on similar or related projects
Problem Requirement list include to:

» Design a system that can reduce administration and operational cost.

» Design a system that is more accessible and secure to use

» Design a system that encourages more user satisfaction

» Design a system that can enable management and other administrative teams query for useful

information and ad hoc reports

The New System

Translators can login online and submit their translation in which ever pan of the world Translations and
informauon such as translator's details are stored on online database and validauon of the data is done

before storage Users can access translation updates online, edit and rate the Content The system has well

14



designed interface with supporang Informauon thai makes it easier for users to make maximum use of the

system

administrators can upload scnpt online and manage the site online Upon registration, the system
automaucallv validates and approves the users to ascertain they are genuine subscribers Once approved,
users can login to the system/website and participate in verse translation A confirmation message is
displayed after successfully subnutung your translation Users can edit their profile onlme and change
password as soon as the need arises Lost passwords can be recovered through a simple recovery procedure

which is secure where new passwords are sent to the users email account hence maintaining privacy

The Bayesian rating algorithm that is implemented in the system ensures that the raung/ranking of
translations is as fairer as possible The algorithm takes into consideration the number of votes for each
translation such that if a translation receives very few votes, then these votes count less than when it has

manv votes This means the more the votes a translation receives, the higher the weight of these votes

Project Deliverable

A working prototype and complete source code of the program

Disadvantages of the new system
» User sensitization on the existence of the translauon software may take longer ume.
 Users training especially to those that are not computer literate may attract some costs

» Cost of internet services /

Hardware and Softw are*Requirements for the Proposed System
To fully implement the proposed software, the following will be required
» Computer or mobile phones with internet capability
» Web authoring tools
e MySQL server
» Apache for web server.
¢ PHP for scripting.

» Standard web browser

Benefits of the proposed system

» Reduced operational costs f ,

» Reduction of the ume it takes t© come up with a draft translauon.
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It shortens the process of Bible translation since the team of experts can rely on the rating algorithm
to select the most recommended translations

 Flexibility and faster decision-making process

Rating Algorithms

As the number of resources on the internet increases even day. so do the solutions to deal with this amount
of data increase0 A number of mechanisms have been developed to order mtemet resources m terms of
their importance and usefulness One such a mechanism for pnonuzing internet resources is by the use ofa
Ratine Svstem On average, majority of the ranng systems are based on mathematical calculations of the
rates given by the users of such resources The challenge with such systems is that the reliability of such
users is not taken into account Tins means that the system must be developed in such a way so as to
provide more useful information about the users m order to be reliable Such information may include: how

the users relate with the subject being rated or even their knowledge in that domam

On average, when dealing with a more sensitive and important data, it is ideal to use the real “human
rating™ of resources and one that takes into account the information about users and their expertise levels in
various domains This may be subjected to further scrutiny of the content to prove it s genuinely Rating
systems therefore help to determine electronically and/or mathematically whether a certain option is

reliable against other many options

Review on Rating Algorithms
A wide variety of approaches to resource rating have been devised on the internet which differs in terms of
how they are implemented Some use simple algorithms to compute the rating for a resource as a basis for
selection while other use more complicated algorithms to arrive at the best rating
A good ranng algorithm must take into consideration the following two parameters:

¢ The number of rates per user

» How many times a resource has been rated

Simple mathematical algorithms

The most pnmiuve and popular type of ranng algorithm is based only on simple mathematical calculations
Such algorithms take a count on all rates and compute the overall raring out of that" Data (Arithmetic
Mean). The challenge with this approach is that it can introduce biasness especially where the populauon
size is not considered. It s also too simple and unreliable. However, it is mostly used because it is much
easier to implement and use These algorithms are efficient since they don't invtolve complex formulae, so
even a large scale system will have no performance problems when calcu/latelraungs In addirioa the

manner in which they work is clear and comprehensible for users.
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Complicated Rating Algorithms

Th“se algorithms are more complicated to both understand and implement They provide multiple

mechanisms that calculate various dependencies between users or resources

According to a user study made be Muzaffer Ozakca and Youn-Kyung Lint users do not treat rating as a
maior factor when making decisions This is partly due to lack of trust to users gating those rates Almost
evert Web 2.0 webpage uses at least one type of raung For example. YouTube uses the interactive rating

(1-5 stars) The Digg.com focuses on simple ""thumbs-up™ or "thumbs-down" ratings for sites

Google PageRank
This is one of the most popular ratmg systems .Almost each website on the Internet is being rated by tins

alsonthm and then ordered mto a ranking. The ranking enables Google Search Engine to arrange websites
into a sorted list of results This is the best example of a system with time-varying network where it is

based on the relauons (hyperlink) between websites change every second

It is an onhne page checker which is used to rank web pages using the link analysis algorithm which
assigns a numerical weighting to each element of a hyperlinked set of documents Link analysis is a subset
of network analysis and is used to protide the crucial relationships and associations between very many
objects of different types that are not apparent from isolated pieces of information. PageRank reflects the
users view of the importance of the web pages and the pages that the user believe are important pages

receive a higher PageRank thus appear at the top of the search results displayed on the search engines

Proposed Rating Algorithm
For the proposed sy'stem td achieve the intended purpose of producing the most accurate translation, an
appropnate algorithm must be devised that will eliminate the challenges of:

» Biasness

» Over reliance on one translator

* Reliability of the users

The issue on reliability of the users is however dealt with at the system level where the users are
authenticated by the system administrator thus ensuring the translations come from reliable, trustw'orthy
and genuine translators The objective is to take advantage of the larger community to be able to gather
mformauon that is more reliable m spite of the fact that some users may be untruthful The proposed
svstem will make use of the Bayesian .Algorithm which is ah advancement of the interactive rating 5-

star algorithm, a matliemaucal algorithm which computes the Bayesian Rate k$R fusing weighted mean



The Ranking Procedure
The procedure involves
t Calculating the rate given by users for a given translation
» Comparing translations to avoid selecung similar translauons. if two translations happen to be the
same, the system drops one then picks the next translation m that order
» Compute the Bayesian Rate
» Rank the translation based on the Bayesian Rate

» Pick the two most rated translations

The Algorithm
Using the 5-Star Rating Algorithm. Participants rate the translated scnpts on a scale of 0 - 5 where each

rate is allocated a certain amount of points

Rating Points
Excellent 5
Good 4
Satisfactory 3
Not Satisfactory 0

Table 3.010 Ratings.
Dealing with Biasness
The mam problem with 5-Star rating algorithm is that it can be easily skewed if there are a less number of
t otes where the 1-5 stars will boost the vote to a 5 star raung To address these issues, the Bayesian Rating

is applied which makes use of the Bayesian Mean

Bayesian Formula versus Simple Average

In this section, we take a comparison between Bayesian Rating and other known raung techniques that have
been used to calculate the final value of user-rated web content such as a simple average Bayesian Average
is an improvement of the simple average formula by combining arithmetic mean with an algorithm that
weighs a user's number of votes that is: number of user's votes to average number of votes per user This

eventually yields a more accurate value of the importance or quality of the content as decided by the users.
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Bayesian Formula

Cm TLi *<

Legend:

if - Bayesian Average

C - The average number of ratings-for all translations shown with
number of raungs greater than Zero

ITI - The average unweighted rating for all translations shown with

number of raungs greater than Zero

-[ r. . .
ti—1 i - The sum ofall raungs given to tins Translauon

fl - The number of ratings given to this Translation

C is used as the magic weight in this formula The higher ( . the more the votes it takes to influence

the Bayesian Bayesian rating is superior to a simple average because the Bayesian rating scales the

scores based on variable C

Example

Translauons form users were selected randomlv and then rated bv users The raungs were further

ordered usmg the two rating algorithms: using Bayesian Rating and using simple Average rating. The

results were tabulated as below:
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"W"Ts”: In the beginning God created the heavens...

Translation
R1 r: R3 R4 R5 R6
Mwambililvo
ni Ngai
niwoombie
it ? 5 3 4 4
mbee Ngai
niwoombie
itu 5 5 $ 5 4 4
Ngai
niwoombie
mundu 5 4 4
Ngai
niwoombie
itu
mwambililyo

ni 5 5 0

mbeeni ngai 5 0
mbee Ngai

niwombie itu 5 4 4 5
mbai

niwoombie

itui

mwambililyo

ni 0 0
mbee Ngai

niwoombie

ituu
Table 3.011: Dataset

Further analysis of the results yielded the following results:
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Dataset

R7

Rating

R8

R9

R
10

23

Total
Votes

23

Poi

10

38
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Verse
ID ID
1 1
1 2
i 3
4
1 5
1 6
1 7
T 8

Table 3.012: Average versus Bayesian Rating

Further, the two most highly rated translations from each category were picked and forwarded to a team of
language experts for further consideration. Here, a set of eight (8) translations from both categories (rated
by Bayesian and by average) was presented to the team of experts. The experts were requested to rate each

pair of the translation. The following dataset was generated;

Expert 1

Expert 2

Expert 3

Expert 4

Expert 5

Expert 6

Expert 7

Expert 8

Translation

Rating

Type

B.R.

S.A

B.R.

S.A

B.R.

S.A

B.R.

S.A

B.R.

S.A

B.R.

S.A
B.R.
S.A
B.R.
S.A

T ranslation

Mwambililvoni Ngai niwoombie itu
mbee Ngai niwoombie itu
Ngai niwoombie mundu

ngai niwoombie itu mwambililyoni

mbeeni ngai

mbee Ngai niwonibie itu

mbai niwoombie itui mwambililyoni

mbee Ngai niwoombie ituu

verse
1

N Ww PPN WP

verse
2

w > N ww AW DO W oW

verse

3

N R AP PP OO N RO PP WLWW N W

verse

2]

4

[ O R N O B O e = * I NI S NS ) B NS |

Points

108
38
13
10
8
18

0
0

verse
5

L]
N@thhmmmbmwbbwb

verse

6

Vote
Count

23

N A W W

~ w o PO WO P00 WD WP

7

Average

4.6%
4.750
4.333
3.333
2.667
4.500
0.000
0.000

wawwhwmhmmmmhwz

£

Verse Verse

w b W OwWw P, W WwWWw AN WW oW W

on >cauiii |

Average !

4.430
4.199
4.131
3.594
3.489
3.994
2.666

0450

Average I'
Score

3.8
3.00
4.38
3.50
3.13
3.38
4.12
3.53 j
2.88
2.50
3.53
3.53 |
S *ss
Z*E

2.SS



Expert 9 B.R. 3 4 3 4 4
S.A 3

Expert BR.

10 3 3 2 2 3 2 3 3
S.A 3 2 3 3 2 3 2 2

Table 3.013: Summary o fExperts Ratings

The following chart shows the performance of each rating algorithm based on the expert’s ratings.

Table 3.014: Chart ofExperts Ratings

Conclusion
From the results, it was found out that the Bayesian Rating scored higher than the simple average in rating

web content. Bayesian Rating is more preferred by experts than simple average because it is produced more
accurate rating. Statisticians and website developers prefer to use Bayesian when showing the highest rated
product in order than simple average because it avoids a situation where a new translation with a single
vote (or very few votes) immediately jumps to first place if its rated high as its simple average rating would
be the highest. Simple Average Rating is the ration of Total Rating to Total Number of users Who Rated
the item. The average rating alone doesn’t tell the number of customers (wisdom of the crowd) who
contributed to that rating. By knowing the number of votes a translation/item has received makes the results
much more meaningful. We should lend more weight to a rating when an item has been rated by more users
than when rated by self or few users. A small number of votes increase the chance that the overall average
rating may be inaccurate though not arithmetically but inaccurate in the sense that the data doesn’t reflect a
true consensus of the greater majority. By including the number of ratings, it lets.us evaluate the average

rating data of each translation not only on its own, but in relation to all the other translations. Thus the more

22

3.75
2.71

2.63
2.50



times translation has been rated, the more believable the data, and thus the more relative weight we place

upon its average rating.

Sample Form:

Question:

Rate the following translations on a scale of 1to 5where 1is poor and 5 is excellent.
Verse 1 in the beginning god created the heavens...

Expert’s Rating

Translations Rating used 5

4
Mvvambililyoni ngai niwoombie itu Bayesian
Mbee ngai niwoombie itu Average \%

Verse 2: the Lord is my shepherd, 1will not want.

Expert’s Rating

Translations Ratine used

2 3 4
Yeova ni muithi wakwa. ndikaiwa ni kindu Bayesian
Yeova ni muithi wakwa, ndikaiwa Average \Y

Verse 3: for the Lord watches over the way of the righteous, but the way of the wicked will perish

) Expert's Rating
Translations Rating used

2 3 4
/
. V
Nikwithiwa Ngai nusuviaa ala alungalu, indi nzia ya atlie nikaa Bayesian
Nundu Ngai nusyaiasya ala alungalu, indi nzia ya anthe ikaa Average \Y/

Verse 4: rejoice in the Lord always, and again i say rejoice. Let your joy be known to'all.

Expert's Rating

Translations Rating used
3 4
Tanaina nthini wa Mwiaii na ingi ningwasya tanaai. Utanu wenvu
wonanywe kwa andu onthe Bayesian
Tanaina nthini wa Mwiaii na ingi ningwasya tanaai. Muvo werjyu 'Average \%
/
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"~Janyike kwa onthe

Verse 5. so when you see standing in the holy place, the abomination that causes desolation, spoken of through the
prophet daniel, let those who are in Judea flee to the mountains

Expert's Rating

Translations Rating used
1 3
indi yila ntwiona uthatu ula uthilikasya uungamite vala vatheu.
uia uwetetwe ni mwantani Danieii, aia me Yudia masembe iimani  Bayesian
Na yila mwiona ula uthatu uthilikasya uungamite vala vatheu. Average \Y

otondu waneeniwe ni mwantani Danieii, eka ala me Yudia

masembe iimani

Table 3.014: Sample Form
Translation memory

The website has an inbuilt translation memory to assist the translator by proposing suggestions when
translating. Translation memories are online databases that stores texts that have been previously translated

S0 as to aid human translators.
How Translation Memories work

The source text is broken into segments, during translation, the system looks for matches between segments
/

and the source half of previously translated source-target pairs stored in a translation memory, and presents

such matching pairs as translation candidates. The translator can accept a candidate, replace it with a fresh

translation, or modify it to match the source.
Suitability of Translation Memory

Translation memories are suited on texts that are highly repetitive. In the Bible, most verses that appear in
the Old Testament appear in the New Testament hence this technique is quite helpful for translating the
Bible and other previously translated document. If translation memory system is used consistently on

appropriate texts over a period of time, it can save translators considerable work.
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Benefits of Translation Memories

e They ensure that the translated texts are consistent
¢« The} help accelerate the overall translation process: since translation memories can remember
previously translated material hence translators have to translate it only once

¢ Reduces the costs of long-term translation projects, that is to say documents needs to be translated

only once and can be used several nines



CHAPTER FOUR: SYSTEM DESIGN

The application is build using PHP as the scripting language and implemented using the Codeigniter

Application Development Framework which is much faster and provides a rich set of libraries for

commonly needed tasks thus reducing the amount of code needed for a given task.

System Flow Chart
The chart below displays the flow of data throughout the system

Routing Security
Application
index.php Controller
Caching
Figure 3.02: System Flow Chart
Explanation:

Model-View-Controller

Models

Libraries

Helpers

Plugins

Scripts

The system is based on the Model-View-Controller development pattern. This model is a software

approach that separates application logic from presentation. In practice, it permits web pages to contain

minimal scripting since the presentation is separate from the PHP scripting.

e The Model represents the data structures. Typically the model classes will contain functions that

help retrieve, insert, and update information in the database.

e The View is the information that is being presented to a user. A View will normally be a web page,

but here, a view can also be a page fragment like a header or footer.

e The Controller here serves as an bridge between the Model, the View, and any other resources

needed to process the HTTP request and generate a web page. A Controller is simply a class file

that is named in a way that can be associated with a URL.
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Ut>w the process works;

» The index.php serves as: front controller and initializing the base resources needed to run.
» The Router examines the HTTP request to determine what should be done with it.
 Ifacache file exists, it is sent directly to the browser, bypassing the normal system execution.

» Before loading the application controller, the HTTP request and any user submitted data is filtered

for security.

e The Controller loads the model, core libraries, plug-ins, helpers, and any other resources needed to

process the specific request.

e The finalized View is rendered then sent to the web browser to be seen. If caching is enabled, the

view is cached first so that on subsequent requests it can be served.
Dntuflow Diagrams

Context Diagram

Figure 3.03: Context Diagram
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Level 1 Data Flow Diagram
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Figure 3.05: Level 1 DFD

Use Case Diagrams

Use Case Diagrams are a set of scenarios that describe the interaction between the user (referred to as
actor) and the system. It helps in identifying the primary elements and processes that make up the system.
The primary elements are termed as actors where as the processes are termed as use cases. Use Case
Diagrams are simple to understand and they form a great storyboard for user meetings. More importantly,

use case diagrams are used to define the requirements of the system being modeled.

Elements of a Use Case Diagram
Actors:
This element portrays any entity (or entities) that perform certain business roles in a given system which in

essence are the actual business roles of users in a given system.
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Figure 5.06 Actor

Use Cases:
This is a visual representation of a distinct business process in a system It is shown as an ellipse in a use

case diagram as shown below:

(" Translate tex T ™'

Figure S.07: Use Cases

System Boundary:

It is used to define the scope of the vet-to-be system It defines the limits of the system and is shown as a

rectangle spanning all the use cases in the system



Use Case Diagram of the Proposed System

SYSTEM

Figure 3.08: Use Case Diagram for users
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kse Case Diagram of the Proposed System
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Database Structure ofthe Proposed System

A database in simple terms is a way to electronically store, manage and retrieve data as per user

requirements The two mam structures of the proposed database are the Tables and Indexes

Tables
These are structures that store the data m a database A table is composed of Fields (or Columns) and Rows
(or Records) Each field in the database has a data Type associated with it Field names and types are

defined when you create a table

Indexes

Indexes do not store data and are not used directly They are used to speed up certain search operations

Back-end Database: My SQL

MvSQL is the preferred database system used to implement the database MySQL support primary key’s,
along with key indices which allow speed up queries and constrain input

Using MySQL in a project comes with a number of benefits as discussed below:

Low cost: Open Source

MySQL is an open-source system that allows developers can use it at for free, it is also an extensible, open
storage database engine and integrates seamlessly with a number of programming languages and other
web-based technologies

Performance /

MySQL is a clear leader in terms of performance and also because of its stability: many internet
pow'erhouses like Yahoo use it as their back-end database

Security

MySQL comes packed with adequate security mechanisms It operates over know'n IP port which
unfortunately attracts intruders but it allow's one to change ports just in case the default port becomes too
vulnerable

Cross-Platform

MySQL has cross-platform capabilities allowing developers to develop and deploy on ‘'windows server.
Linux server or an apple server among others This gives the developer a lot of versatility when choosing

server hardware. It also has capability to easily move betw een platforms



Entity Relationship Diagram (ERD)

Figure 3.10: ERD
DATABASE STRUCTURE

Languages

Field Type Null Default Comments
id int(3) No

name varchar(150) No

active int(2) No 1

Table 3.02: Languages

Ratings

Field Type Null Default Comments
id mt(3) No

hame varchar(20) No

points mt(2) No -

Table 3.03: Ratings
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Translations

Field Type Null Default Comments
id int(5) No

versejd mt(5) No

user_id mt(5) No

language_id mt(3) No

translation varciiar(500) No

points mt(6) No 0
voie_count mt(6) No 0
average decimal(10.3) No 0.000
bayesianaverage decimal(]0,3) No 0.000
active int(2) No 1
edits int(2) No 0

Table 3.04: Translations

Translators

Field Type Null Default Comments
id int(5) No

name varchar(150) No

email varchar(150) No

tel varchar(30) No

location varchar(l00) No

tribe varchar(50) No /
age mt(3) No

residence varchar(150) No

username varchar(I00) No

password varchar(150) No

active int(2) No 1

Table 3.05: Translators

Users

Field Type Null Default Comments
id int(4) No

name varchar(200) No

email varchar(150) No

username varchar(I0O) . No f

password varchar(150) No



Field Type
super mt(2)
active int(2)

Table 5.06: Users

Verses

Field Type

id int(5)

title varchar(150i
text text

by int(3)

active mt(2)

Table 3.07: Verses

Null
No
No

Null
No
No
No
No
No

36

Default
(
1

Default

Comments

Comments



CHAPTER FIVE: SYSTEM IMPLEMENTATION

Overview
This chapter will discuss the implementation of the prototype in terms of the technology used in system

development the programming language used during the coding phase, testing, installation of the system

and documentation, then finally maintenance ana system support

Programming Language
The svstem is implemented using the PHP programming Language. The language is more robust and
portable to various platforms It can interact with many databases and it is also the most preferred language

for developing web enabled apphcauons

Application Development Framework.
The application development used to develop the proposed system is Codelgniter which acts as a toolkit for
building websites. Codelgniter is an open source web application development framework for PHP
language It is preferred for programmers with a good working knowledge of Object Oriented
Programming language Codelgniter makes development easier, quicker and even more fun by providing
nch set of libraries for commonly needed tasks, simple interfaces and logical structure to access libraries It
also comes with the following advantages:

« It has wide compatibility with the standard hosting accounts that run a variety of PHP versions and

configurations.
* It requires nearly zero configurations

* It eschews complexity, favoring simple solutions

Codelgniter uses the Model-View -Controller (MVC) design panem to organize the application

Platform

The Windows environment was the chosen platform to implement this project.

Database

MySQL database was chosen to implement the system due to its adaptability to many platforms

Prototype Development
The system development involved developing each module independently. Later, the modules were then

integrated together and then tesung was done. The system modules are discussed below:



Translate Module

The module enables translators view the source text (verse) before they translate them to the target

Language.

Figure 5.01: Translation Page
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View Translations Module
This page allows the user to view related translations for the same verse before rating them.

Bible Translation

View Translations  Login Signup  Contact

o Ide Verse
1 Cenesis1l Intie beginning Gob created Vie heavens. ViflyTmslsfers
2 Zecfiariati 21 IM ed upandsawamanvith ameasuring line. yigWTianslaijgns
3 Iophanlah12 tnill sheep away evenything tor the lace of e earth, declares the Lord tewTwiwMffIS
4 Zephanigh 12 iwill sweep away everything from ive face ofbe: eadh. declares bo Lord VlewTiinslalions
QomihOVIOBKe Trardation Achirlggn
R
Figure 5.02: View Translations Page
Rate translations
Bible Translation
LW nora e I V- *d.
[ Hom* Translate | Contact
BrwEWWN
Verse Translation * 1 Excellent* 5 point*
T TS
i 4 NotS5cBdl«ctoty - 0 points
Unstnax HIAMIOC - B v MeSsSSISKI
Kisnehitl  CrsMBlots 32173 3 jRata Ihis translation vj
2 Maercoru Mungo aliteagi>*:a mbwou KidWlitb  CrauBloat 31320 2 Rau this Iranalaiion %
3 Ngi ntoroomrtoi* Nt mvearrbiutycini Kami.* Qiuir Bi-ias Ififtw 5 Rate tins Iranstation >
4 iVp» rdyai ntwuoinOia itu KwvIrd* mussy 0000 0 LA | Rais this translation v
0 l\gamm"nrmrm Kamba musku 0000 0 Exit Rat* this translation v
6 malvhbi>oiu kt-lal newopuiMr il | Ksirtbk musko 0000 0 Bi* (Rata Ihis translation ,"j *

iilten

CocyagtiiC 2010 Eifit* Tiamlafooil Admn Lattn

Louoof.

tit-.
Figure 5.03: Rate Translations
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Login module:
This module has both the administrative login page and the normal user login screen. The user can also

recover password through the password recovery sub module or even change password.

For a new user, the user can sign up by filling an online form and submitting.
Log in window

The following user graphical interface is used to input the user log in details. This is so for users already in

the system.

Registered Translators Login Screen

Figure 5.04: Registered Translators Page
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Admin Login

Figure 5.05: Admin Login Page

Verse Module
This is an administrative page that allows the administrator to upload text/verse for translation. It also

allows him/her to manage other verse or remove them from the system and view reports.
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Figure 5.06: Verses Page

Menage Administrator's and Translators Pages
This page enables administrator to view and add new administrators to the system.

If the administrator is a super user, then he/she can remove other administrators from the system.
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Bible Translation

Translators  Verse Moddi*

Administrators

1 Chu/Bruts

2 rkUi Thii

3 JimJon#t
Copynghio 23tQBible Tranelaticn

chtilMuts

ptiti

tones

nan

Languages

ch«l4>lues$viniii con

Btlel*ynuil coni

loots $gm aii com

FSmE-AANYTYIE s

——— r.

Figure 5.07: Manage Administrators Page

Manage Translator’s Page

Translators

Chali Blues
j »nne Omulo

3 obadiah

i

chaliblues

am2

chalibluesjggmall com 042323232
anne”jmail.com 098/4563

omusau”~ahoo com 0/23879386
aietanrtefJittkH&ahoo com 0/13206684

Figure 5.08: Manage Translators Page

Naircbi
Nairobi
mombasa kamnba

MR =
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Language's Module

Allows the administrator to add or delete languages.

Bible Translation

Hoire Administrators  Translators ~ Verse Module ~ Larujuages i

Languages

19

Kamba
Kaianun
Kikuyu

Kiiwahiii

Figure 5.09: Languages Page

Contact Administrator Module:

Allows users sent feedback to the administrator.
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System Testing

Module Testing

The white box and black box testing were done on each module were in the white box testing,
walkthroughs were performed on the source code to get rid of any syntax errors or the code and improve ns
qualm for eas\ readability In black box testing, test data was applied to each module for testing and the
actual results were compared with the expected results

This helped detect any errors especially logical errors and run-ume errors and the necessary corrections

were done.

Integration Testing
After intesraung all the modules together, testing was done to check for any incompatibilities However, no

incompatibilities were detected

System Testing

System testing was done and this provided proof that the system was ready for deployment



CHAPTER SIX: DISCUSSION. CONCLUSION AND RECOMMENDATION

Summary o fthe Project

Tins research project began with a study of the current Bible translation process and the challenges
affecting Bible translauon in Kenya This was done through discussions and constant meeungs with the
staff at the Bible Society of Kenya. Telephone conversauons were also used to clarify issues especially
with Bible Translauon Literature (BTL) staff at Ruiru-Thika Taking into considerauon the enormous
challenges affecting the translation process, a solution to develop a more versatile soluuon was born which

involved development of a web-enabled module to assist in translation

It is based on the requirements from the translators that a prototype was developed then implemented

User testing to ascertain usability and workability of the prototype was done

Achievements
At the onset of the project, the following were the objectives for this project and the achievements in each:

e To study the challenges and problems facing Bible Translauon in Kenya - the challenges affecting
Bible translation were identified and documented, the proposed system was developed with these
challenges in mind so as to address them This has been captured in the new system

e To study other collaborative translauon software - literature review was done on existing
collaborative translation software's that deal wntli translation and documented The advantages and
shortcomings of each of this collaborative translauon software's were listed

» To analyze and come-up with a design of a collaborative Bible Translation Software - analysis of
the user requirements was done and the design of the proposed system was done and documented.

¢ To develop a working prototype for the collaborative Bible Translation Software - a web application
development framework was used to develop the proposed soluuon This was done as per the

design Implementation of the prototype was done to test its workability and found to be workable

Other achievements
From the developer's side, the following was achieved:
» Being able to complete the project and implement the soluuon is an achievement itself

» The developer has gamed a lot of experience in the development of web applications

Challenges

Quite a number of challenges came across the way Some of these challenges mclude: <
t

¢ Hosting tiie prototype system for testing attracted some cost implications smee most of the free

hosting sites on the mtemet were not that reliable.

46



» A transfer to work in another working station in another town in the middle of the project somehow
caused some delays to the project to the completion of the project.
Suggestionsforfurther research
» Further research needs to be done on how to sensitize the user on the existence of the translauon
software in order to make maximum use of it.
« Since this is collaborative software, further research need to be done on how to come up with fully
automated Bible translauon software that does not require any human intervention yet error free.
» More research to be carried on how to building translauon memories for future use on related
projects or for disaster recovery in case of disaster or loss of data.
Conclusion
Though a challenging undertaking, it was my joy to automate process of translating the Bible. With the
advancements m the mobile technology which has boosted internet access through the handheld deuces,
the website can be accessed everywhere, by anybody, at anytime and make their contributions online, and
in return, the cost of translauon will definitely go down and suggesuons can be received instantly and as

such the duration for translating the Bible will be drastically reduced



Targums
Caiques
Exegesis

Metalinguistic

Etymological

Metaphrase
Bilingual

Dentistry

Bibliography

An .Aramaic translauon of the Hebrev\ Bible also called Tanakh

W or phrase borrowed from another language

A critical explanation or mterpretanon of a text

A branch of linguistics thai studies language and its relationship to culture
and society.

The study of the history of words, then origins, and how their form and meaning have
changed over tune

To translate literally (word-by-word) or literal translation (line by line)

Individuals that are able to take their own thoughts and ideas and express them orally in
two different languages, their native language, and a second language.

Dental technology
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APPENDIX A

User Manual
The translator’s website has several features which are discussed below.

Login
> From the main window, click login tab. The following page will be displayed.

> Enter username and password in the spaces provided

> Click login button or tab the Enter key
Note: Ifyou entered wrong username or password or both, an error message will be displayed.

Sign up
If it is your first time to log in to this-website, you will be required to.create an account.

*

/
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> Click the sign up tab on the main window or sign up button on the log in window. The following

window will be displayed.

Bible Translation
Home Vie* Tranvskibonj tojn w JKUH Cenmt

Name * [- J
email ] ~1
T«Upl>on« | . J
Location -
Trlbo ] ~1
Rasldanca ] )
Utiiniini | 1
Password [ 1
Couiwm f
Password

ana*

> Enter the required details.
> Click signup button to submit the details.
> A confirmation message will be displayed.

Note: The system will display a warning message if the mandatory filled are not correctly ft led.

"Translate Verse
> Click the translate tab on the main window.

The following window will be displayed;
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> Select the verse to translate then click the translate link at the end of the verse.

The following window will be displayed.

anslaliou

Hyi fwor.ot=titA»
|/ S| himo

v Fij* ntfcrytntatf/i uy Jwv*

™l i<

Qo f ght0 3010Bib*Tunwtfon AtwulM n

> Select the language to translate to.

> Enter your translation in translate textbox provided.
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> Click submit button.

Note: As you translate, the website will give possible suggestions, you can either select them cr ignore.

View Translation

> Click view translation.

The following window will be displayed showing all translations for a particular verse.

Verse Translation
VMiiiirt »aci tttw t tutavMi you! tritfliiMIVE

vmm:OtMM 11 ) )
Vinm I»*1: Inih boolnmng Goaamyilvi the liuantr™

I I limumin Unguito*
%mrﬂm MuisguMuunibi tkUngen*:* KiesniM
3 Mvranionl Mungo dJiterigtnd2t inbmyu Kisnaib
3 Ngit mwsombit «ji mAtTDAyori Kimox
4 moc« Myi ni.voomtit w htmCa
6 NgMnivwoomtu* muiutu K>
¢ mwimbitorMint -.ui macomol* Hi K*mo»

Rate Translation

> On the view translation window, click the dropdown list at the end of each translation and select

your rating. ¢

> The system will automatically recalculate the average rate and order the translations according to

their Bayesian rating.

Note: The ratings are listed to the left top comer of this page.

Editing translation

lun&uiM
turn*

QWIHKIel

Clul. Okltt

Chtll Blutk

muuu

U

mutku

33113

31330

19030

0.000

0000

0000

lot*
Voir*

AU

1 5o
2 OjcJ m4 pjifUi

3 3uttsvactoo = 3p*n»
t.NU Srttbctofy m0 pecUc

*
i
i
i

IRal* this irantUtion w.

|RtU thii UmtiMion

(RtU ihit Utntltlion v*

jRtIt Hut Utntltlion

IRAl«ihit utntitnon

jRata ihit Utntltlion $}

/

The user can edit their translation up to a maximum of three times. To do this;

> On the view translation window, click edit link next to the translation you want to edit. The Edit

Translation page appears;
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> Make your corrections then click the Edit button to submit the changes.

> You can click Go Back button to revert back to the previous page without any changes
View Profile

> The user can view his/her profile by selecting the profile link at the bottom of the pages. The

following window is displayed;

Maw* |mmau

Email lomuMuflyahoo ci e ai;lslallon
Talaphona |fl723879368
Location foonttim
Tri* frtatnba.
Agi P
Ruvidtnc* jrtomoasa
Utarnama fete7l
V' svr
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> Make any necessary changes

> Click save button.
Note: The system will request the user to login again afresh after changing the profile
Change Password

> Click the change password link at the bottom of the page.

> Enter your new password

> Reenter the new password in the Confirm password text area

> Click submit button.

Password Recovery

> On the log in window, click forgot password link

> Enter your email account
> Click submit button

> An electronic mail will be sent to your inbox containing a new password. i
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Contact ns page

> Click the contact tab from the main window

> Enter your name, email and message

> Click submit button.

Logout
> Click the logout link at the bottom of the page

{ 41 IV +') cneeecc A IAMaillos>UllliyVIG. I Muinunun

Logout
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Administrative Pages
Administrator login

> From the main window, click admin login tab at the bottom of every page. The following page will be

displayed.

> Enter username and password in the spaces provided

> Click login button or tab the Enter key

View Administrators
> Click the administrators tab
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Note: Only the super user has the privileges to delete other administrators from the system.

Add New Administrators
> Click Add New link

> Enter the administrators details
> Click the submit button.
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Remove Translators

> Click the translators tab

> ldentify the translator to remove then click delete option
The translator will be removed from the list.
Vieiv/delete verses

> Click the verse module

Sillbto IrgnttotiM - Inturmi luplpier
Ni LK W rnalM  look Hip

0 “*e idif? /& Z e 4 &XI si
Nie  *SEOHHAR>
Bible Translation

Home Adm.n.thuiws Tumslalwi KS22E22SB Un<au4U«

AnmMiu
Amtvwm iy
AR VI Wiin*
I Oanarl* <t in mk beginning Ocd m* ha.iwan*
} 11 li«ofc*duii »n vra iittiiiit-am
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To delete a verse, click the delete option adjacent to the verse.

View/Delete translations

> Click the view translations option next to the verse

1 MuuuMrgiMHitsfienyaMuligm — Kinetik

2 M MijualiFtic** sy
1 NonrawikiMinmkCENaN
* rfbeN;i iVt

t Npinincdrsknviru

v ]VGIGELI

Kenehd
Kahili*
lambi
Kt
KaniM

CmtiBiea
CreuBa*
Chill b
mufau
mutau
ity

2173
33

008

© © o o K

> To delete a translation, click the delete option next to the translation.

Upload New Verse

> Click the Add New Verse option

New Verse
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> Enter the title and verse

> Click the submit button to upload

View/delete Languages

> Click the languages tab

> To delete the language, click the delete option next to the language.

Add New Language
> Click the Add New option

Me.v Language hmw

lanyuay# [ i

Mai* j

fi

> Enter the language name.

> Click submit button.
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APPENDIX B

Source code

Translation Pane
function home()
{

$this->load->model('users_moder);
Sdata[‘verses']=$this->users_model->get_verses_t();
$this->load->view('users/index',$data);

}

function get_verses_t()
{
$active=I;
$this->db->where(‘active',$active);
$query=$this->db->get('verses');
$count=l;
$data=";
$data.=
'<table class="table">
<tr>
<th>#</th>
<th>Title</th>
<th>Verse</th>
<th class="last">&nbsp;</fh>
</tr>";
foreach($query->resu!t() as $row)
{
$data.=
i1<trclass-‘odd™>
<td>’.$count. </td><td>,.$row->title.'</td><td>, $row->text.'</td><td class="last"> <a
hief=,".site_url().l/useis/translate/'.Srow->id."">Translate</a></td>
</tr>";
$count++;

>
$data.='</table>"; \
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return $data;

View Translation Page
function viewtranslation(Sid)
{
$this->load->model('users_model’);
//set session
$this->session->set_userdata('v_id',$id);
$data['translation’]=$this->users_model->get_translations_I($id);
$this->load->view('users/view_translate',$data);
}
//get translations for those logged in

function gettranslationsl(Sid)

$this->db->order_by("bayesianaverage", "desc");
$query=$this->db->get_where(ltranslations',array('verse_id->$id,'active->1));
//Get the verse data
Squery3 = $this->db->get_where('verses', array('id' => Sid));

foreach(Squery3->result() as Srow)

$verse_title=$row->title;
$verse_text=$row->text;
}
Sresult-";
Sresult ='<b>Verse:</b>&nbsp;".$verse_title;
$result.='<br/><b>Verse Text**&nbspj'.Sverseext. br";
if($query->num_rows()< 1)
{
return Sresult.-<hI>No translations of this verse was found.</hl>
<a href="".site_url().'/users/translate/'.$id."">Translate this verse.</a>";

}

else
{
$result.=
'<table class="table">

<tr>
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<th>#</th>
<th>Translation</th>
<th>Language</th>
<th>Translator Name</th>
<th>Bayesian Average</th>
<tli>Total Vo(es</th>
<th></th>
<th class="last">&nbsp;</th>
</tr>";
$count=l;
foreach($query->result() as $row)
{
//Get the language
Squery2 = $this->db->get_where('languages’, array(‘id' => $row->lan*uage_id));
Slang = Squery2->row_array();
$language= $lang['name’];
//Get the translator name
$query4 = $this->db->get_where('translators’, array(‘id' => $row->user_id));
Strans = $query4->row_array();
$name= $trans['name;
//Check if translator is allowed to edit
if($row->user_id==$this->session->userdata('trans_id"))

{

Sedit-<a href=,"site_url().'/users/edit_t/l.$row->id." >Edit</a>",

}

else
{
Sedit-";

}

$result.=

'<tr class="odd">

<td>".$count.'</td><td>".$row-

>translation.'</td><td>'.$language.'</td><td>".$name.'</td><td>'.$row-
>bayesianaverage.l</td><td>".$row->vote_count.'</td><td>,.$edit.'</td><td class="last"> <form
method="post" action="".site_url()./users/rate/,.$row->id.,">"'.$this->get_ratings_n($row-
>id).'</form></td> ,

</tr>";
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$count++;

}

$result.-</table";

return Sresult;

}

/IRate the verses
function rate($id)
{
if($this->input->post(‘ajax,)=T ){
$id=$this->input->post(‘id’);
$rating=$this->input->post(‘rating";
}

else

{
$rating=$this->input->post(‘rating');

}
/IDo the rating

$this->load->model(‘'users_moder);
Sresult=$this->users_model->rate($id,Srating);
if($this->input->post(‘ajax’)!=T)
{

if($result==I)

{

$flash_message= '<div class="notice">You have successfully rated the selected

translation.</div>"; )
Sthis~session”setflashdataCflashrnessage'.Sflash”essage);

redirect(‘'users/view_translation/'.$this->session->userdata('v_id"));

else

$flash_message= '<div class="error">An unexpected error occurred: Please try again.</div>";
$this->session->set_flashdata('flash_message',$flash_message);
$this->translate($id=$this->session->userdata('verseid'));

else{
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if(Sresull==1)

{
echo 'true’;
}
else
{
echo 'false’;
}
}
function rate($id,Seating)
{

$num_rows=0;
Squery 1= $this->db->get_where('translations', array('id' => $id));
/ISquery = $this->db->get('mytable’);
foreach (Squery I->result() as Srow)
{

Sverse_id= $row->verse_id;

//$n_voted=$row->vote_count;
}
/lget number of translations
Snum rows=$this->users_model->translated_rows($verse_id);
$sumvotes=$this->users_model->total_votes($verse_id);

$sumpoints=$this->users_model->total_points($verse_id);

foreach($queryl->result()>as Slow)
{
$points=$row->points;
$vote_count=$row->vote_count;
/I$sumavg=$row->average;
}
/IAdd 1to the vote count and add the rating to the points
/I$AvgNumOfRatingsForAll=$sumavg/$vote_count;
$points=$points+$rating;
$vote_count=$vote_count+1;
/lget parameters for Bayesian Rating

$sumvotes=$sumvotes+l; \
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$sumpoints=$sumpoints+$rating;
if($vote_count<=0)

{

$average=0;

}

else

{

$average=$points/$vote_count;
}
/Icheck division by zero
if($num_rows<=0)
{
$AvgN umOfRatingsForAll=0;
$AvgRatingForAll=0;
}

else

{

$AvgNumOfRatingsForAll=$sumvotes/$num_rows;
$AvgRatingForAll=$SLimpoints/Ssumvotes;
$TotalRating=$points;

$RateCount=$vote_count;

}
$numerator=($ AvgNumOfRatingsForAll*$AvgRatingForAll)+$Total Rating;

Sdenominatoi-SRateCount+SAvgNumOfRatingsForAll;
if($denominator==0 ||$numerator==0)

{
$br=0;

}

else

{
$br=$numerator/$denominator;
"}
/*BA = ((AvgNumOfRatingsForAll * AvgRatingForAll) + TotalRating) / (RateCount +
AvgNumOfRatingsForAll)

Where:
RateCount is the number of ratings given to this translations - $vote_count

TotalRating is the sum of all ratings given to this translations - Spoints
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AvgNumOfRatingsForAll is the average number of ratings for all translations shown (where

RateCount > 0) $sumvotes/$num_rows
. AvgRatingForAll is the average unweighted rating for all translations shown (where RateCount > 0)
$sumpoints/$sumvotes */
//Update the table
Sdata = array(
'points' => $points,
'vote_count'.=>$vote_count,
'average'=>$average,
‘bayesianaverage->$br
);
$this->db->where('id’, $id);
Sresult=$this->db->update(‘translations, $data);

return Sresult;
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