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Journal of Computer Sciences and Applications, 2013, Vol. 1, No. 2, 17-22Available online at http://pubs.sciepub.com/jcsa/1/2/1 Science and Education PublishingDOI:10.12691/jcsa-1-2-1The Interactive Arabic Dictionary: AnotherCollaboratively Constructed Language ResourceGhaida Rebdawi*, Said Desouki, Nada GhneimComputer Science Department, HIAST (Higher Institute for Applied Sciences and Technology), Damascus, Syria*Corresponding author: ghaida.rebdawi@hiast.edu.syReceived December 31, 2012; Revised April 15, 2013; Accepted April 17, 2013AbstractDictionaries are very essential resources that almost all Natural Language Processing (NLP)applications use. Since language is constantly evolving, new words or new meanings to current words continuouslyappear. In order to keep a dictionary up-to-date, an enrichment process is needed to incorporate new vocabularies. Inthe last decade, a new approach of resources construction has emerged based on the collaboration between differentusers on the Web. In this paper, we present the Interactive Arabic Dictionary (IAD): a monolingual web-baseddictionary. Initially based on the “Almuajam Alwasseet” dictionary, IAD provides the different meanings of Arabicwords, with specific morphological and syntactical information, in addition to other related information such asexample sentences, multimedia illustrations, associated words, semantic domains, expressions, linguistic avails,common mistakes. Authorized users can collaboratively enrich the content of the dictionary through the use of a“controlled process” to add or modify entries, meanings, or any kind of detailed information related to them. This“controlled process” consists of a suggestion-validation procedure in order to maintain the integrity of the dictionary.This enrichment process will expand the dictionary content, allowing its future exploitation in high level NLPapplications.Keywords: collaboratively constructed language resources, Arabic dictionary, semantic lexical resource,interactive dictionary, Almuajam Alwasseet1. IntroductionSemantic lexical resources are very important forvarious Natural Language Processing (NLP) applications.However, such comprehensive and trustworthy resourcesare rare, and not often freely available. The cost ofconstructing these resources manually is very high, andbuilding them automatically requires exhaustive validationby experts.In the last decade, a new approach of resourceconstruction has emerged. Resources were constructedprogressively, by the interaction of users with applicationson the Web. Web technologies supported distributedcollaboration and made it accessible to Internet users. Infact, the overhead of conventional language resourceconstruction can be overcome by collaboration. Wikipedia[5], the free encyclopedia, that can be edited by anyone, isthe most popular and promising resource in this respect.Designed as the lexical companion to Wikipedia,Wiktionary [6], the wiki dictionary, is a multilingual, webbased project to create a free content dictionary, availablein 158 languages. Unlike standard dictionaries, it ionarians”, using wiki software, allowing articles tobe changed by almost anyone with access to the website.Wiktionary has grown beyond a standard dictionary andnow includes a thesaurus, a rhyme guide, phrase books,language statistics and extensive appendices. It is intendedto include not only the definition of a word, but alsoenough information to really understand it, such nyms, antonyms and translations. An Arabic versionof Wiktionary [7] is available, but has a limited number ofentries.The Quranic Arabic Corpus [4] is anothercollaboratively constructed linguistic resource initiated atthe University of Leeds, with multiple layers of icalsegmentation [8] and syntactic analysis using dependencygrammar [9]. The motivation behind this work is toproduce a resource that enables further analysis of theQuran.Collaboratively constructed resources face two mainchallenges: (1) the integration of recently added contentwith the existing resource, and (2) the quality of theacquired content. Collaboratively constructed resourcesoften lack quality or contain incomplete entries as they areoften accessible to non-expert users and lack editorialcontrol. To overcome these problems and acquire valuableknowledge, researchers and linguists in HIAST (HigherInstitute for Applied Sciences and Technology) launched aproject [3,15] to build an Interactive Arabic dictionary(IAD) based initially on the "Almuajam Alwasseet" [10],which can be collaboratively enriched with new entries,meanings, and other morphological, syntactical, semanticinformation.2. Interactive Arabic Dictionary
Journal of Computer Sciences and ApplicationsMany studies were carried out to specify the maincharacteristics and features of the Arabic dictionary.“Constructing Computer Dictionary” [1], “Specification ofthe Interactive Arabic Dictionary” [11], and “ConceptualDesign of the Interactive Arabic Dictionary” [12], werethe main studies used in HIAST to implement theInteractive dictionary.18IAD is a Monolingual dictionary (Arabic-Arabic),targeted to Arabic language speakers and learners. Thisdictionary contains a multi-level linguistic knowledge:morphological, lexical, syntactical, and semantic.Moreover, it provides many linguistic statistics useful forlinguistic researchers and software developers.IAD offers the possibility of searching word meaning,extended with a number of illustrative examples (thatpresents the correct use of the word in Arabic), and somemultimedia contents (images, sounds, videos). It alsoprovides other information, such as non-standard pluralforms, associated words, semantic relations (synonyms,antonyms), idioms, common mistakes, linguistic tips.IAD includes a simplified version of the morphologicalanalyzer - developed at HIAST [13,14] - to extract thestem of the given word, and a spelling checker to checkthe spelling of the searched word and propose alternatives.IAD is also integrated with the open source system forderivation and conjugation "SARF" [2] to enable access tothe derivation and conjugation of the searched words.model in Arabic, and the basic rules and patterns stated in[1].The lexical entry of the dictionary is a word that couldbe a verb, a noun, or a preposition. Each entry isassociated with a root, a pattern, a diacritized form, andone (or more) meaning.In case the word is a verb, other information areassociated such as: present form, infinitive form,transitivity feature (zero, one, two, or three objects), andassociated nouns.In case the word is a noun, other information areassociated such as: gender (masculine, feminine), number(single, pair, plural), type (Instrumental noun, Gerund)origin (Arabized, imported), and associated verbs.As mentioned earlier, each entry has one (or more)meaning. A word coupled with a specific meaning hasattributes, such as: gloss plural form usage frequency gloss reference (referenced dictionary) domain of use (specialization) etymological information examples of use (with corresponding references andmultimedia illustrations) multimedia (audio for sound expressing words, video,image) common mistakes linguistic tips semantic domain2.2. Main Actors2.4. IAD FunctionsThe Arabic Interactive Dictionary is designed to allow areal interaction with web users searching for Arabic wordmeanings. Users with high privileges (Linguists/Lexicographers) can also enrich the dictionary with newwords, meanings, examples, multimedia, or other relatedinformation. From this perspective, it was necessary todesign a system that can manage the interactivitypreserving the correctness and integrity of the dictionary.Users of the system can be categorized into 4 categories:Common users, Linguists, Lexicographers, andAdministrators.Common users access the dictionary through a webinterface to search for word meanings and other relatedinformation.Linguists can suggest insertion of new words, update ofan existing word meaning, or other related information. Toaccess the system as a linguist, the user should apply for alinguist account (providing a username, a password, andother required information).Lexicographers can validate or reject econfigurations to derive specialized dictionaries. Theadministration committee of the dictionary designatesusers to access the system as lexicographers.Administrators can manage the accounts of the systemusers.The dictionary provides four main functions: searching,enrichment, access to the derivation and conjugationsystem “SARF”, and statistics.2.1. Objectives2.3. Data ModelThe dictionary was designed to be consistent with themorphological and semantic characteristics of Arabiclanguage [3]. This design has adopted the word generation2.4.1. Search FunctionSearching function is available for all dictionary users.IAD offers two types of searching: by entry and by root.Searching by entry returns all dictionary entries thatmatch the entered string, with access to related meaningsand other information. The searched string may consist ofone or many words forming an expression or an idiom.Searching by root returns all dictionary entries derivedfrom the entered root with access to related meanings andother information.Accessing one of the meanings in the returned listdisplays the gloss that defines the entry meaning, inaddition to related examples, morphological andsyntactical information, multimedia, associated words,semantic relations, expressions, idioms, linguistic tips, andcommon mistakes.When the entry meaning is displayed, IAD provides anaccess to semantic search, which enables searchingsynonyms, antonyms, or other semantically related entries.The advanced search option allows restricting thesearch space to either one of the categories: verbs, nouns,prepositions, or expressions.Searching scenario can be presented by the followingsteps:a) User enters an Arabic word that can be completely orpartially diacritized.b) User decides the search type (by entry or by root).
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19Journal of Computer Sciences and Applicationsc) The system tries to match the word with thedictionary entries or rootsi) If it finds a match, a list of corresponding entries isdisplayed (see Figure 1): In case of searching by entry, this list containsall possible entries (verbs, nouns, prepositions, etc.) thatcorrespond to the searched word letters and diacritics (ifspecified). In case of searching by root, this list contains allpossible entries (verbs, nouns, prepositions, etc.) derivedfrom this root.Figure 3. Detailled information pageOnly registered linguists can modify the dictionarycontent. Linguist can suggest adding/modifying all kindsof detailed information related to entries and meanings(see Figure 4), such as: Adding new entries, with corresponding meanings,examples, morphological information, Adding new meanings to existing words with otherrelated information. Modifying current content of dictionary words.Figure 1. List of corresponding entries interfaceii) If the given word does not match any entry, theembedded morphological analyzer is called to determinethe stem of the word. If the stem exists in the dictionary entries orroots, the system proceeds with the search using the stem. Otherwise, the embedded spelling checker iscalled to suggest alternatives. User selects the desiredword and the system proceeds with a new search operationusing the desired word (see Figure 2).Figure 4. Enrichment suggestion interfaceFigure 2. Alternatives suggested by the spelling checkerd) User selects the desired diacritized entry from theretuned list.e) The system moves to a detailed information pagecontaining the morphological characteristics and thedifferent meanings of the word and other relatedinformation (see Figure 3).2.4.2. EnrichmentLinguists can enrich the dictionary with new words,meanings, semantic relations, or any other informationfollowing a mechanism that ensures security, coherence,and integrity.Figure 5. Enrichment validation interfaceEnrichment is an interactive process, in which availablerelated information is presented to the user in order toguide him through the suggestion process. Thesesuggestions will be labeled as “pending”, and will not beincorporated in the database of the dictionary until theapproval of the lexicographer who can explore the
Journal of Computer Sciences and Applicationssuggestions and then accept, modify, or reject them (seeFigure 5). The approved suggestions will be part of thedictionary, and will appear in the results of next searchoperations.2.4.3. Access to “SARF”The Interactive Arabic Dictionary is integrated with theopen source system for derivation and conjugation"SARF" [2] to enable access to the derivation andconjugation of the searched words.The original version of SARF is a desktop application.New web interfaces were designed to integrate SARF withthe dictionary to make it available to dictionary users (seeFigure 6).20analyzer and the spelling checker components, (2)suggestion subsystem, (3) validation subsystem, and (4)accounts’ management subsystem.These four subsystems interact with the database whichincludes linguistic data, data about the entries state(approved, disapproved, pending), and data about users'accounts. Figure 8 shows a diagram of systemdecomposition and interaction between the differentsubsystems.Figure 8. IAD architectureFigure 6. SARF web interface2.4.4. StatisticsThe Interactive Arabic Dictionary allow users toacquire statistical information about its content (see Figure7). The dictionary provides statistics related to differentaspects, such as: root number of letters (Tri-literal, Quadrliteral, Quinque-literal), types of verbs (augmented, orunaugmented), location of characters in the root.Another category of statistics is provided in thedictionary to quantify the contribution of linguists andlexicographers in the enrichment process.Figure 7. Statistics interface2.5. IAD DesignThe system is decomposed into four subsystems: (1)search subsystem, which comprises the morphological2.6. Implementation IssuesThe system is implemented using n-tiers architecture;all subsystems are divided into four tiers: PersistenceLayer, Data Access Layer, Business Logic Layer, andPresentation Layer.1. Persistence Layer: This tier is implemented usingHibernate technology which provides several facilities fordata retrieval, data updating, and transaction management.Hibernate enables to generate Java source files to matchthe structure of the dictionary database based on objectrelational mapping specified in its XML configurationfiles.2. Data Access Layer (DAL): Using persistence layer, itis easy to implement data access layer. A generic class isprovided to perform common tasks in data access layer.All other classes in the DAL inherit from this class andadd special behavior if any. Moreover, a DAL factory,which represents a single interface between DAL andhigher layers, is provided.3. Business Logic Layer (BLL): Due to the complexityof this layer, we divide it into two sub-layers: BOManager layer responsible of managing businessobjects (create, retrieve, update, delete), and filling themwith the related values from different Data objects. Service layer integrates between BOManagers toprovide several services in the system such as search,morphological analysis, spelling correction.As in DAL, a single interface between BLL and higherlayers is provided.4. Presentation Layer: This layer represents the frontend of the software application. It consists of several jspand html pages.
21Journal of Computer Sciences and Applications2.7. Dictionary ContentThe current version of the Arabic Interactive Dictionarypublished on the site http://almuajam.hiast.edu.sy/contains all “Almuajam Alwasseet” dictionary entries [10]enriched from other important traditional andcontemporary Arabic dictionaries. Based on a paperversion of “Almuajam Alwasseet”, a data engineeringprocedure was carried on to structure the paper dictionarycontent. This procedure yielded the kernel of IADdatabase. There are more than 50000verbs and 75000nouns. This kernel was extended with examples extractedfrom many sources (Quran, Hadith, traditional andcontemporary Arabic books). A special effort has beendone to enrich the entries of the letter “Haa'/ ”ح in order toillustrate all IAD features and characteristics. Thus, manyexamples and multimedia illustrations were added,semantic domains for many entries were specified, andsound records for all Quran examples were provided.Table 1 presents a list of examples illustrating some of thedictionary features. The content of the dictionary is alwayssubject to enrichment respecting integrity and correctnessconstraints mentioned earlier.Table 1. A List of Examples Illustrating the Dictionary FeaturesTo enable Arabic language processing applications toaccess the different functionalities of IAD, an applicationprogramming interface (API) will be provided.AcknowledgementThe present work has been sponsored by KingAbdulaziz City for Science and Technology (KACST) inKingdom of Saudi Arabia, and Arab League Educational,Cultural and Scientific Organization (ALECSO), andHIAST (Higher Institute for Applied Sciences andTechnology) in Syria.The work is a success story of collaboration betweenresearchers, engineers, and linguistic experts in HIAST.The authors wish to thank: M. Al-Bawab, R. Sonbol, S.Alattar, F. Al-Hassan, W. Al-Hassan, I. Waynakh, O.Rajab for their valuable efforts in the project.References[1][2][3][4][5][6][7][8]3. ConclusionA Beta version of the dictionary is now available on theweb site http://almuajam.hiast.edu.sy/. The dictionary isnow ready to be enriched collaboratively by web users.Maintaining the integrity and correctness of the dictionarycontent, requires the supervision of an administrationcommittee responsible of assigning lexicographers andspecifying rules for linguists’ admission.Research is undertaken actually at HIAST to enhanceIAD performance and extend its content. A more efficientversion of the morphological analyzer will be integratedwith IAD. Projects are envisaged to support theenrichment process by automated tools. Using availablecorpora on the web, these tools enable the dictionary to beenriched with examples, other meanings, media.[9][10][11][12][13][14][15]Al-Bawab M., Constructing Computer Dictionary, 2008.Derivation and conjugation system "SARF",http://sourceforge.net/projects/sarf/.Gh. Rebdawi, N. Ghneim, M. S. Desouki, R. Sonbol, S. Alattar, F.AlHassan, W. AlHassan, I. Waynakh, M. Al-Bawab, O. Rajab,Interactive Arabic Dictionary – Technical report, Internal report,HIAST, Damascus, .org.Kais Dukes and Nizar Habash, “Morphological Annotation ofQuranic Arabic,” in The Language Resources and EvaluationConference (LREC 2010), Malta, 2010.K. Dukes and T. Buckwalter, “A Dependency Treebank of theQuran using Traditional Arabic Grammar,” in The 7thInternational Conference on Informatics and Systems (INFOS)2010. Cairo, Egypt.Mustafa I., Alzayat A. H., Abdel-kader h., Alnajar M. A, AlWasseet dictionary, 3rd edition, Alnouri Press, Damascus, 1960.Interactive Arabic Dictionary (Project Specifications), 2008.Interactive Arabic Dictionary (Project Conceptual Design), 2009.Sonbol. R, Ghneim, N. and Desouki, M.S, “Arabic MorphologicalAnalysis: a New Approach,” in 3d International Conference onInformation and Communication Technologies: from Theory toApplications - ICTTA'08. Damascus, Syria, 2008.Sonbol. R, Ghneim, N. and Desouki, M.S., “An ApplicationOriented Arabic Morphological Analyzer,” Damascus UniversityJournal, Vol. (27) No.(1), Pages 7-19, January 2011.Gh. Rebdawi, N. Ghneim, M., Desouki, R. Sonbol, An InteractiveArabic Dictionary, 7th International Conference on Innovations inInformation Technology, Arabic Language Processing specialsession, 25-27 April, Abu Dhabi, United Arab Emirate, 2011.
the Interactive Arabic Dictionary” [11], and “Conceptual Design of the Interactive Arabic Dictionary” [12], were the main studies used in HIAST to implement the Interactive dictionary. 2.1. Objectives IAD is a Monolingual dictionary (Arabic-Arabic), targeted to 
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Korean and Chinese belong to different language families. In terms of their linguistic structures, they are extremely dissimilar. Beginning Korean: A Grammar Guide 2 Autumn 2004 Finally, hangeul is uniquely associated with the language, literature, and people of the Korean peninsula. No other community uses the hangeul system for graphically representing the sounds of their language. Given the .
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stepgrandchild, stepsister, stepbrother, mother-in-law, father-in-law, brother-in-law, sister-in-law, son-in-law, daughter-in-law, guardian, former guardian, domestic partner, the half-brother or half-sister of a person's spouse, or the spouse of a person's half-brother or half-sister. [PL 2009, c. 253, §2 (AMD).] 21. Incoming voting list.
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INTRODUCTION TO LAW MODULE - 3 Public Law and Private Law Classification of Law 164 Notes z define Criminal Law; z list the differences between Public and Private Law; and z discuss the role of Judges in shaping Law 12.1 MEANING AND NATURE OF PUBLIC LAW Public Law is that part of law, which governs relationship between the State
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ciples stated in Boyle’s Law, Charles’ Law, Gay-Lussac’s Law, Henry’s Law, and Dalton’s Law. Students will be able to explain the application of Boyle’s Law, Charles’ Law, Gay-Lussac’s Law, Henry’s Law, and Dalton’s Law to observations or events related to SCUBA diving. MateriaLs None audio/visuaL MateriaLs None teachinG tiMe
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WHAT LAW IS ? An Introduction to Law

common law system civil law system!! sources of law in civil law !! a1. primary: statutes (written law) enacted by legislative power are the principal source of law. ! a2. two subsidiary sources of law: ! a2.1 administrative regulations a.2.2 customs!! ! sources of law in common law !!! b1. two primary sources of 
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How to Use These “Snippets” and Poems

For Sale By Shel Silverstein One sister for sale! One sister for sale! One crying and spying young sister for sale! I’m really not kidding, So who’ll start the bidding? Do I hear the dollar? A nickel? A penny? Oh, isn’t there, isn’t there, isn’t there any One kid that will buy this old sister for sale,
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CODIS2006 - Mixture Interpretation - Butler FINAL

“Things we do not do: Calculate mixture ratios for casework – Calculation used for this study: Find loci with 4 alleles (2 sets of sister alleles). Make sure sister alleles fall within 70%, then take the ratio of one allele from one sister set to one allele of the second sister set, figure ratios for all combinations and average.
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Sister Makes House Calls During the Pandemic

Sister Patricia Deckert, RSM. As an elementary school teacher, Sister Patricia (Pat) taught in the Trenton, Metuchen and Camden dioceses in New Jersey, serving eight years at Cathedral School in Trenton, and seven years at St. James School in Red Bank. Attending nursing school at the age of 50, Sister Pat first ministered at McAuley Hall
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