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Abstract: Problem statement: The use of English as well as Arabic languag@dseasingly evident

in the aspects of international business and fieamberefore, this study explored the management of
multilingual data in multilingual system in order be able to cater two or more different speakérs o
Internet usersApproach: The proposed method is divided into two ends: Thaetfend that consisted

of the Client and the Translator components and#uk-end where the Management Module and the
Database are located. In this method, a single dattdable is needed to store information and
corresponding dictionaries are needed to storenihlélingual data. The proposed method is based on
the framework proposed in previous work with sonaification to suit with the characteristics of the
chosen languages on the case stlRigsults: Experimental evaluation had been done in storage
requirement and mathematical analysis had beentosglibw the time of each of database operations
for both of the traditional and the proposed methoohclusion/Recommendations. The proposed
method had been found to be consistently perforiméite developed multilingual system.

Key words: Multilingual data, database performance, databassnagement system, encoded
representation, data dictionary

INTRODUCTION information in the native language of the Interasérs.
To have this done, a database management systém tha
The world in which we live that was once can handle multilingual data efficiently is needed.
unconnected has now became globalized in everesensievertheless, to translate English to Arabic anck vi
of words. Though, the most apparent effect thatlman versa is not an easy task for a number of reasous.
seen is from the aspect of language barriers. Thgmain worry is because Arabic sentences are usually
driving force for this phenomenon has been thdong and contain only few punctuation marks. Due to
introduction of technology such as the Internek fa the complexity of the Arabic syntax, sometimes Acab
machines, satellite TV, IP telephony, and mobilesentences are syntactically ambiguous and requighm
phones. And now with the era of computing at itakpe effort when trying to resolve such ambiguities
almost every single thing-from information access t automatically (Sherif and Kondrak, 2007). Shigtal.
commerce- has been computerized. But as wg2010); Shaalaet al. (2004) and Mohammed and Aziz
mentioned before, globalization has caused diffiesi (2011) have stressed the need for an efficient inach
among countries with different language totranslation (Arabic-to-English and English-to-Arapi
communicate and in this case making informationrespectively) in language processing due to the vas
sharing impossible. number of ways to express the same sentence ier eith
In this study, we are going to focus on two mostlanguages. Although they have developed an efectiv
popular Internet languages which are English andnachine translation, they are nowhere close torooye
Arabic. As we all know, the de facto language forthe issue of multilingual data management in databa
international business and finance is English. frab environment. Another problem deals with the
language, however, is currently gaining popularit  occurrence of foreign words in Arabic text as
only in Arabic speaking countries but also for Gyrd transliteration, where it involves not only justoper
Persians and Aurdo-speaking Indians (Jannoud, 2007)ames but also technical terms (Karigtial., 2006).
In order to cater the non-native English speakisgre, Through these observations, we have realized the
a multilingual system should be able to produce th&ignificance of this issue and have developed a
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multilingual database management system to enkare t This is where the Translator component comes in
availability of information in the native languagéthe  handy. The Translator component is needed to amnsl
Internet users. the information into the target language with tle¢phof

In a multilingual database management system@ translator. For this research, Google Translag a
user of any language speakers can search andveetrieGoogle Transliteration APIs have been used in the
data regardless of the language of those datan@gie ~ Translator component. As we have mentioned before,
say that multilingual database is quite the sameeals  the Google Transliteration API is needed as we ttave
time database since both databases deal in a nselti- transliterate certain English words into Arabic d®r
environment. However, a real difference betweer(€.g., proper names and technical names) and eicav
multilingual database and real-time database trdiosa phonetically. However, transliteration and trariskat
processing is their approach in concurrency control should not be confused their definitions, where
real-time database, concurrency control mechanism itranslation involves a change in language while
important to ensure the consistency of the databagereserving their meaning. With transliterationisitthe
while allowing a set of transactions to executesound of the words that are converted from one
concurrently (Ali, 2006). Concurrency control in alphabet to the other. The accuracy of the tramdlahd
multilingual database on the other hand is quite thtransliterated words is not our main focus here.
same as in conventional database, only that theg toa
ensure integrity between the languages involvethim
work, we concentrated mostly on design an
implementation of the multilingual database
management system, but did not concentrate o
implementing the component of translator efficignf\

Management module: This module consists of a group
gof components. These components are Query
Input/Response, Search Dictionaries, Dictionarjio-
Mapping and ET-to-Dictionary Mapping. We have
Heveloped a new algorithm for each of these

il | has b develoned that f components while still retaining the definition thieir
multilingual system has been developed that focoses ¢,,+tions which can be found in (Hoque and Arefin,

English anld Arabic Ianguages_ based on the framewor 009). The Management Module is responsible in
proposed in (Hoque and Arefin, 2009) but with someperforming the mapping and querying of languages.
modifications.
Database: The idea of every database is to store
MATERIALSAND METHODS information such as images, texts, and even mddi f
Just like everything else, the same goes for inétion

In this study, we implemented the important partsstoring where it will require spaces for them to be
of the system architecture in (Hoque and Arefig®o Stored in. In this system architecture the Database
and applied it with our own algorithm. In this used as storage for the encoded tables and data
Multilingual Database Management System (hereinafted'Ct'ona”es' Since the Client component needseo b

. ; e . manipulated using the UTF-8 character encoding in
fﬁgederﬁﬂdzsl\q.sh)e' |tfsr(')5r31/ts_ teenn; a;%rgtef;zregzcdkljgiznbl_rh order to handle the Arabic words, the same goethfor

component for Client and Translator is situatedha q:)atabase, therefore the collation of the Database t

front-end whereas the back-end comprises of thgeeds o be set to utf8_unicode_ci.

Management Module and the Database. The overall

system architecture for MDBMS is shown in Fig. 1. Froat-end Client

A Clinic System which has been developed ’
specifically for this research to show the Management module
implementation of the MDBMS is placed in the Client | Query input/response || Search dictionaries |

component as seen in Fig. 1. In this component;suse T
can provide input in various languages (for thee sufl ]
this research the languages have been limited gtisbn | R ‘ ‘ Dt T ‘
and Arabic only) and view them in another langudge. 3

order for the Client to be able to display and ttribe Back-end

information in Arabic language correctly, a special — ——— i
Unicode character set (UTF-8) is needed to be 3 ﬁ&e}@@ anio}ﬁe}
implemented into the Client to manipulate them | e |
(Nandasareet al., 2008). The input provided by the | 5

users in specific language needs to be translatsd f _
before it can be inserted accordingly into the basa.  Fig. 1: System architecture for MDBMS
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\ SSN Name Street H City State H Zi_p|:Gend=r DOB I'AgeH Phone WeightgiHeighti
521457248 Burke |Gatlinburg| Louisisna |  Austria  |39901] Male |02-06-1989] 53 |[1 36 828 9900-2780] 52 | 128 |
[192491319| Bethany | Fort Worth |New Hampshire|  Mayotte 20672 Male |08-11-2009] 40 |1 21 420 5216-3048| 112 | 197 |
[235812716]Germane| Franklin | towa  |Christmas Island|41908] Male |[19-04-2003] 68 |1 75 756 4080-5255| 81 | 216 |

Fig. 2: Storage of patient records in English

| SSN ||Name|| Street || City ” State || Zip ||Gem:|er|| DOB ||Age|| Phone ||Weigh1||Heigh1|
ovveovvi| g [zosul]| bl || LA [raao| o [pastceey]fer yvacasccava iy ey | va |
vavem |l n (e, ldlaae S el Vo]l G [evaosa][ e reaaenyteve v vy | vay
FroAYTYAY| glae || il || Ly vl ldion o[ £180 Al 83 [[Travorena)| 1A [[a¥oe gear Vot va y| A Ty

Fig. 3: Storage of patient records in Arabic

SSN Mame||Street||City| State|| Zip |Gender DOB Age Phone Weight||Height
521457248 1 1 [ 1] 1 |39901] 1 [o02-06-1989| 53 |1 36 828 9900-2780| 52 || 128
192491319 2 | 2 | 2| 2 [20672] 1 |os-11-2009] 40 |1 21 420 5216-3048] 112 | 197 |
1235812716] 3 || 3 | 3| 3 |a1008] 1 |19-04-2003] 68 |1 75 756 4080-5255] 81 || 216 |

Fig. 4: Encoded table storing multilingual informost

|Cnde|| English ”Arabic‘ support. The encoded representation of the rektion
Patient in English and Arabic (Fig. 2 and 3,

| 1 ” Burke ” S ‘ respectively) is shown in Fig. 4. This idea of eted
| 2 ” Bethany” il ‘ representation is adopted from (Hoque and Arefin,
= 2009) where data are stored in information theoreti

| 3 ”GEFmaﬂE” Jham ‘ way in encoded form with minimum redundancy.

) o ] Those two relations are encoded into a single
Fig. 5: Dictionary pname for name attribute representation with respect to the type of their
attributes. For  attributes with numeric and
|Cnde|| English || Arabir.-| alphanumeric fields, their values are represented

directly into the encoded table without having to

| 1 ”Gat"”b”rg” CJ-*'_"I| translate any of them at all. On the other hand, th

| 2 ||Fc:rt Wgrth”L_J_., j:.Ja| values for attributes with text field have to banslated
— (or transliterate, depending on the word itselfd an
| 3 ” Franklin ” s | placed in the dictionaries. This would auto-gererat
code that would represents the values in the emcode
Fig. 6: Dictionary pstreet for street attribute table. For example, Age, Weight and Height in Fg.

and 3 are the attributes with numeric fields wiSBN,

To show the differences between existing Databasgip, DOB and Phone are attributes with alphanumeric
Management System (hereinafter called DBMS) andields and their representation in the encodedetaipé
the MDBMS, we have used the Clinic System to storeshown in Fig. 4. The attributes for text fields lsuas
information in both English and the native languageName, Street, City, State and Gender are encoded in
Arabic using both the traditional and the MDBMS the encoded table based on the corresponding code
approaches. Consider the storage of Patient relatio generated in the dictionaries. These dictionaries a
English and Arabic languages that are shown inréigu shown in Fig. 5-9, respectively. These dictionades
2 and 3. These figures show the traditional apgradc created by storing values that do not already dRrist
the DBMS for storing relations for each language.them so as to prevent data redundancy. Note tkaeth
Hence, in this case data redundancy is relatian#thé  rules that are implemented in this framework are th
number of languages support. The MDBMS uses onlgame as the rules applied in framework (Hoque and
single encoded table to represent the multilingualArefin, 2009). The only difference being the algoms
information regardless of the number of languagesised for each of the database operation.
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|Cnl:|e|| English || Arabic | ML-INSERT (R[n])
| 1 || Louisiana || s | ; fm"ief.i"l’[.:'} it:r:lmeric or alphanumene
| 2 ”New HampShire”_J,-'-fw!A _.,J| _31 dﬂ'lt‘m i+1
| 3 ” lowa || P | 5. :;lsel
6. translate &[i]
Fig. 7: Dictionary pcity for city attribute 7. check comresponding dictionary
|Cnl:|E|| English || Arabic | g lhlillliile;:?fode from dictionary
|1 ]| Austia || lad | " maie T
| 2 || Mayotte ” 1 gila | 12. else
. 13. mnzert A[i] andits translated value
| 3 ||C|"|r'i5tmaS |S|:ar‘|d| iy __;J!-A-'u'—'_,ph| into dictionary and get its code
14. R[i] € code
Fig. 8: Dictionary pstate for state attribute 15. end else
6. i+1
|Cnde||Eng|i5h||Arahi:| i; endE:‘ludrEkE
| 1 ” Male || Aa | 19. insert R[n] into encodedtable

Fig. 9: Dictionary pgender for gender attribute

Fig. 10: Algorithm for insert operation

In Fig. 5, it shows the dictionary for the attriibu

Name where there are three name instances in Bnglis| AL TPDATE ®[xD
and their corresponding values in Arabic in théofeing 1. forj € 1ton
columns. Another column is set to store the cotés (i 2 if R[] is mumeric or alphammieric
auto-generated each time a new value is inserted) t | 3. then j+ 1
will represent these values in thecoeled table. 4. end if
For example, let's consider the column Name in the |3 else _
encoded table (Fig. 4) and the dictionary Pnamg. (Fi | & R[] is the updated attribute
5). In the column Name of the encoded table, cdgés 3 then translate R[]
. e . check comresponding dictionary

and 3 represent Burke Qb Bethany o_r@-\e and_ 9 ifvalue exists
Germane oru«,», respectively. A data item that is | 1 then get code from dictionary
stored in different languages in this dictionary is | 11. R[] € code
represented in the encoded table by the equivatsdd 12. end if
and thus making the storage in the encoded tablg| 13. else
independent of the number of languages support. The| 14- inzert R[] andits translated value
same can be said for dictionaries Pstreet, Pcittate ) mto dictionary and get its code
and Pgender which are shown in Fig. 6-9, respdgtive i;: Endkg]sf cods

. . 17. end if
Database operations: In this study we proved that | g i+ 1
the MDBMS approach could support all the | g end else
operations of normal databases (such as inserting| 20. end for
deleting and updating) and perform them efficiently | 21. updateR[n]into encodedtable
The insert and update operations should be treatec

with great care in order to prevent data redundancy

and inconsistency in the dictionaries. When a newFig. 11: Algorithm for update operation

record is to be inserted (or updated) into the dado

table, if the data are of numeric or alphanumericAlternatively for text data, after translating (or

type, then they will be directly inserted into the transliterating) them the system then will check

encoded table without having to translétem. related dictionaries for the existence oé tHata.
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| SSN ”Name” Street ” City ” State ” Zip ||Gender|| DOB || Phone ||Weigh1||Heigh1|
1297688801 Noelle| Huntsville|South Carolina|Timor-leste[19141] Male |[07-06-2008] 43 |1 33 183 7307-7041] 77 | 241 |

Fig. 12: Record to be inserted

| SSN ||Name”5‘tree‘t||5‘ta‘teH Zip ”GenderH DOB || Phone HWeigh'tHHeight‘
2o7esssor| a4 | 4 |4 ][ 4 J1o141] 1 Jo7-06-2008] 43 133183 73077081 77 | 241

Fig. 13: Record in the encoded table

grabbed (in this case, code 1) from dictionary élgen
ML-DELETE (R The record is then represented in the encoded teble
1. delete R fromthe encodedtable and not from shown in Fig. 13.
the comresponding dicionanes The delete operation is the simplest operatioallof

since it involves deleting from the encoded tabiyo
Data items in the dictionaries that correspond to a
record that is going to be deleted will not be reet
from their storage since those data items might be
needed for different types of operations in theurfet
By doing so, it will reduce greatly the time forsart

Fig. 14: Algorithm for delete operation

If the results return an empty set, then the daththeir
translated values will be inserted into the coroesiing
dictionaries, respectively. Otherwise, the systeift w i ; .
get the key equivalent to the data searched andl itise a_nd_ upd_ate operatlons since less _data .entry irgo th
for their representation in the encoded table. f&igi0 dl_ctlonarles will be need.ed at th|§ point onwards.
and 11 show the algorithm used for insert and updatF'gure 14 shqws the algorithm used in the MDBMS for
operation, respectively. Since we have modified thel€lete operation.
framework adopted in (Hoque and Arefin, 2009), ithei
algorithms could not be implemented with such ease
this research and hence is why the need for new
algorithms for these database operations.

Consider the following example. To insert a new

RESULTS

Patient schema has been considered in this
experiment to measure the performance of the pezpos
P T MDBMS. A data generation program, Data Generator
record (as shown in Fig. 12) the system f.'rSt 'd.m 2.1 (http:/lwww.ggneratedataPcogn), has been used to
SSN, Zip, DOB and Phone as alphanumeric attributes, yenerate data items for the schema Patient. Ten
Age, Weight and Height as numeric attributes andn,ysand of records were randomly generated far thi
Name, Street, City, State and Gender as text atérsh experiment.

These numeric and alphanumeric values are directly

stored in the encoded table. Next, the dictionadks Space requirement calculation: The Patient schema
Pname, Pstreet, Pcity, Pstate and Pgender arehedarc h55 heen implemented with five single dictionades
since they correspond to the attributes Name, Stre€gne encoded table. The dictionaries for Patienerseh
City, State and Gender in the encoded tablegre ysed to store the data items for the attribNtese,
respectively. As dictionary Pname does not cortian  Street, City, State and Gender. Each of these
name Noelle, the value Noelle is inserted into thedictionaries has three fields to store information
dictionary with its translated value in Arabic larege. English, Arabic and an auto-generated code (for the
A code (in this case, code 4) has been generatdt at purpose of mapping dictionary to encoded table).

time of insertion, which is then used to repredémelle For the Clinic System, by using the MDBMS
in the encoded table. The same goes for dictiomarieapproach, database is used as storage for texiaddta
Pstreet, Pcity and Pstate since the values (Huletsvi their translated values in the dictionaries. Liksayi
South Carolina and Timor-leste) needed do not éxist database is needed too to store the codes that are
those dictionaries. However, in dictionary Pgender, representing the text, numeric and alphanumeria ihat
already contains the value Male. Therefore, thehe encoded table. In contrast, database for the
information for attribute Gender is not insertetbithe  traditional DBMS approach includes the storage of
dictionary. The code that corresponds to Male &nth information separately in each language.
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have evolved enormously and therefore, furtheryentr
. into the dictionaries is not necessary.

/ DISCUSSION
o

/ —+—MDBMS
ﬂ —8—DBMS

Query performance. The MDBMS that has been

implemented has two parts for the time concern;fone

— searching and storing the necessary informatiotinén

dictionaries and another is for dictionary and eexb

100 500 1000 2000 4000 6000 S000 10000 table mapping at the time of different operatio@sir
Numberof records notations are summarized in Table 1.

Fig. 15: Comparative storage requirement betweemnsert performance: For the existing DBMS, the insert

traditional DBMS and MDBMS approach operation is quite direct. The attributes to beeited
are translated into the target language and thibwtts
Table 1: Description of Notation are then inserted into the database respectivéhdo t
Symbol Description Ianguages.
po Eme ;Or i(?sle:t Operatif)n Let's say that R is a record to be inserted which
DO Ime 1or delete operation H :
- Time for update operation contains N attributes (A A,, R Ay). Hence, the
T Time to translate data insertion time for the conventional DBMS would b a
To Time to delete a record follows:
T Time to insert a new record
Ty Time to update a record N
Ts Time to search a dictionary Toc = (zi::lTTi) +L(T,) (2)
Tc Time to insert a new record in a dictionary
L Number of languages

In MDBMS, first only text attributes are transldte
into the target language (Arabic). Since attributés

The storage requirement for different number ofyyhe hymeric and alphanumeric are inserted directly
records that uses the traditional DBMS approach i§i5 the encoded table in their original language

obtained by summing up the storage required tOEStor(Eninsh), therefore, those attributes don’t needbé

information in English and Arabic whereas for theyangiated. Next the corresponding dictionaries are
p_roposed approach, the ,Storage requ|reme_nt fo§earched to check the existence of the text datee,H
different number of records is obtained by SUMMIPg 6 jnsert operation is broken into two scenaribise

the storage required to store data items in all the st scenario occurs when the values of the atteis
dictionaries and also the encodeq table. For TSN,  involved in the query do not exist in the correstiog

the summation of storage required for Fig. 2 and Jjictionaries. So, assume that from N attributeseobrd
Wou_lc_i acquire the total storage requirement for thq? only M attributes need to be translated wherNM
traditional DBMS approach whilst the summation of c’)r the first scenario. let P be the attributes seho
storage required for Fig. 4 (which is the enCOdE({:alues do not exist in the corresponding dictionary

table) and Fig. 5-9 (which are the correspondin . : :
dictionaries for the encoded table) would acquire t qg:z;efsﬁol\\l/lv.s'The equation for the first scenario would

total storage requirement for the MDBMS approach.
From this experiment, a graph has been obtained as o
shown in Fig. 15. T.=Q T +L(To) )

Figure 15 illustrates the comparative storage
between the traditional DBMS approach and the  The second scenario occurs when the value of the
MDBMS approach. We can see that the MDBMSattribute involved in the query exists in the
approach outperforms the traditional DBMS approachcorresponding dictionary. For this scenario, ldbeéthe
by about 77.08% in terms of storage requiremen¢séh attributes whose values exist in the corresponding
results confirm with the results obtained in (Hogue  dictionaries where & M. The equation for the second
Arefin, 2009) where with the increasing number ofscenario would then be as follows:
records, the storage requirement for the MDBMS woul
reduce significantly compared to the conventional o
DBMS, since at this point off, the dictionaries wbu To =(Zi:1TSi) (3)
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From the Eq. 2 and 3, since P + Q = M, thus, it isscenarios. The first scenario occurs when the gafifie
safe to say that the insertion time for the MDBMSthe updated attributes are text data that do nist @x

System would be as follows: the corresponding dictionaries. So, assume that X
attributes are attributes whose values do not éxigte
T =(ZM T )+ T +To+T, (4) corresponding dictionaries whereXM. The equation
0— j=y Ti

for the first scenario would be as follows:

These equations have clearly shown the difference
of insert time between the existing (Eq. 1) and theT, :(Z;TSi +ZiX:1TCi) (8)
proposed MDBMS (Eq. 4) where in the existing

DBMS, all the attributes of a record have to be .
translated whilst in the proposed system only the The second scenario occurs when the values of the

attributes of type text have to be translatedupdated attributes involved are text data that have
Furthermore, the insertion of a record into a dasab already existed in the corresponding dictionarfesm

for the existing DBMS has to be done numerouslyhere, let's assume that Y attributes are attributesse
depending on the number of languages used wherexglues have already existed in the corresponding
for the proposed MDBMS, the insertion of a recoibi  dictionaries and where ¥ M. The equation for the

a database has to be done only once. second scenario would then be as follows:

Delete performance: The delete operation in both the T :(Z-Y ) )
traditonal DBMS and MDBMS is quite =
straightforward. For the existing DBMS the delete

operation has to be done for each language resphycti For third scenario assume that from M attributes

Hence, the delete time in this case would be 4svist  that need to be updated, Z is the number of atg#af
numeric or alphanumeric type where £ M. As
Tooc=L (Tp) (5) mentioned before, these types of attributes doneed

any translation. Therefore, they are updated dyrect
Whilst for MDBMS, the delete operation is done into the encoded table. Hence, no equation is mefe
directly from the encoded database without thethis scenario. Since X + Y + Z = M, thus, the updat

involvement of the dictionaries. For this reasdme t time for the proposed MDBMS would then be as
delete time in this case would then be as follows: follows:

Toom=Tp (6) -
Tuo-m =(ZZ12TTi)+T>< +T +Ty (10)
From these equations, it has been observed that

delete time is not so much time consuming for the  From these equations, it is observed that the tepda
proposed MDBMS (equation (6)) compared 10 theiime of the proposed MDBMS (Eq. 10) is slightly teet

existing DBMS (Eq. 5) since tuples are deletedaliye 5 the update time for the existing DBMS (Eg. 7).
from the database without the involvements ofypic is because in the existing DBMS, the update
dictionaries. operation needed to be performed in each of the

Update performance: The update operation for both databases separately to keep the consistency of
the traditional and the proposed approach is miare t information stored in different languages. But fret
consuming than the other operations. For thi?roposed MDBMS, the update operation only has to be
experiment, let's assume that R is the record to b@erformed on a single encoded table.

updated which contains N attributes; (A, ... , AJ)-

From N attributes, only M attributes need to beatpd CONCLUSION

and thus need to be translated. Hence, the upidate t

for the traditional approach would be as follows: This study has implemented the Multilingual

Database Management System approach in (Hoque and

Arefin, 2009) with some maodifications in its system

architecture and the algorithm used for the inshatete

and update operations. The MDBMS in this study
The opposite can be said for the update operatiofocused on English and Arabic languages, different

in the proposed MDBMS which is broken into threefrom the MDBMS in (Hoque and Arefin, 2009). The
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MDBMS approach performed consistently. The Karimi, S., A. Turpin and F. Scholer, 2006. English
comparison to the traditional DBMS approach shows  Persian Transliteration. Proceedings of Symposium
that the MDBMS approach needs less storage on String Processing and Information Retrieval
requirement. The MDBMS approach is found to be less  (SPIRE’06), Lecture Notes in Computer Science,
time consuming in insert, delete and update opmrsti Glasgow, UK, pp: 255-266. DOI:
than conventional DBMS approach. However, the  10.1007/11880561 21

MDBMS has not been developed to deal with typingMohammed, E.A. and M.J.A. Aziz, 2011. English to
errors. Let's say, a user intended to insert a ndare Arabic machine translation based on reordering
instance Noelle, which has already existed in the algorithm. J. Comput. Sci.,, 7: 120-128. DOI:
dictionary Pname. Instead, in this case the user ha  10.3844/jcssp.2011.120.128

misspelled the name (i.e., Noeole) and duringtisert  Nandasara, S.T., S. Kodama, C.Y. Choong, R.
operation, the MDBMS would have interpreted it as a  Caminero and A. Tarcaet al., 2008. An Analysis
new value since the search process in the dicjonar  of Asian Language Web Pages. Int. J. Adv. ICT
Pname for the value Noelle would return an empty  Emerging Regions, 1 12-23. DOI:
result. Therefore, the MDBMS would attempt to ceeat 10.4038/icter.v1i1.448

a new record in the dictionary and this would olbgiy ~ Shaalan, K., A. Rafea, A.A. Mmonem, and H. Baraka,

disrupt the consistency of the database. Thise littl 2004. Machine translation of English noun phrases
inaccuracy could be improved in future to further into Arabic. Int. J. Comput. Process. Orient.
enhance the MDBMS. Languages, 17: 121-134. DOI:
10.1142/S021942790400105X
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