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Abstract. Water related data in the Kingdom is scarce and scattered within reports and publications deposited in several private and public sector associations. There is no policy, whatsoever, that governs data exchange among such associations, hence researchers face potential obstacles in finding necessary data to initiate a research. 

Furthermore, the data resources are stored on a wide variety of data storage media which makes it rather difficult to extract correct information. In addition, lack of authorized data access policy makes data collection a sort of luck and art of personal communication. In such environment, data may be redundant in certain area, while other areas have no data distribution. Hence, building a Bibliographic Information System for water related data becomes a must. Obviously, it will collect scattered data in one spot which makes data available for researchers. Further, the information system will initiate a clean policy of data authorization. One more advantage of this information system is using standard data storage media which makes it easier to extract correct information.

Based on the above mentioned, the present work introduces a simplified solution.  The Hydro-geologic Information System (H.I.S.) which is a user friendly computer program is well designed and constructed so that it can be used on any Microsoft Office based computer. The program utilizes the Microsoft Access database facility to store, solitaires and retrieve data. In addition to some easy to use interactive screens to collect a multilingual data and to print a handsome output reports. Building the information system will minimize data redundancy thus enhancing data extraction and allowing better data distribution.

Introduction

[image: image3.png]Title of p Title of
Sponsor g Sponsor
in English in Arabic

Fig. 3 : The First Openning Screen



Data and Information centers are the necessary source for any scientific research. Scientists and researchers working in the field of water studies in the Kingdom of Saudi Arabia have the problem of seeking and manipulating the Up-to-Date data or researches. Therefore, the main objective of this bibliographic information system is to collect and solitaires all types of researches such as PhD thesis, MSc thesis, scientific papers, governmental or technical reports or any other data source related to the water studies in 

Saudi Arabia in one spot. Several data values may be manipulated or processed to create useful information, therefore, information can simply be defined as processed data. A database can also be defined as a highly integrated set of files shared by users, and if we have an integrated collections of databases, we define the package as database system [1, p.873]. Therefore, all the data related to the water studies are collected in a database system. This database system when added to a user-friendly interactive screen set to collect data, will create the bibliographic information system.


Many advantages can be achieved using information systems.  Each site has its own private data files which create a lot of redundancy in stored data so we can conclude one advantage which is to reduce or minimize the redundancy of the data [2, p.938]. For instance, in universities, the author’s data are stored related to each PhD. or Msc. and even to scientific papers, which means a lot of redundancy of files specially if a single author participates in many researches, which is a normal case. But in database system, only the author’s ID field is repeated. Another advantages is that the data can be shared, which means that individual pieces of data may be shared among several different users, providing  that each of those users may  have access to the same piece of data and may use it for different purposes.  There are more advantages can be achieved through the bibliographic information system such as the application of security restrictions on some private data items. “Database security is the protection of the database from unauthorized users. This may take the form of user names and passwords to identify people authorized to use the database.” [3, p.1094]. For example, some researches sponsored by a private company or governmental association, which can restrict the access to the abstract field or any other fields. Another advantage is that the standards can be enforced, “These may include departmental, organization, or even national standards for such things as data formats to facilitate exchange of data between systems and naming conventions” [3, p.1094], like the geographic areas or even the most popular keywords or data source codes. Avoiding data inconsistency is considered as another advantage of using information system specially in case of not completely removing data redundancy. For instance, the author’s ID field will define only one unique author file, so inconsistency can occur from the author’s name or address or affiliation. Finally, the data integrity can be maintained which is considered as another advantage i.e. to insure that the data in the system is accurate, since the data source are widely varying, it may happen that two entries which represent the same “ fact “ can exist.

Design of the Database

“A database engine is a repository into which data can be placed and retrieved by sending abstract commands or queries to the database server without any knowledge of the internal structure of the database engine [4, p.292]. The database is designed using the following steps. The first is the subject analyses, which contains a complete scan for all types of data sources related to the water studies all over the Kingdom. Then collecting all the data items which can be given from these sources and make a clear definition for each data item, which is a “field”. The second step is classifying these data items into groups according to its meaning i.e. its relation to each other. These groups is the “domain”. The third step is defining the relations between each data item and its domain then collecting these items into separate tables and determining the relational indices. The last step is reducing the redundancy by using the normalization process. After the analysis and building of database, a two pages sheet is designed as data collection form (Fig. 1). In this data collection form, the different types of researches are defined as 10 categories. These categories are : company reports, governmental association reports, technical reports, MSc. thesis, PhD. thesis, sponsored researches, conferences, scientific papers, translated books, and authored books.
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Information System Outlines

From the structural point of view, this information system can be divided into five parts as follows:

1. Tables: It contains two tables; each table composed of some fields. Each field is designed to a certain specification which should be suitable for all the data expected to be stored in it. All data items are stored in these tables. Each table contains one key field which uniquely specify each record in the table.

2. Screens: Screen is the way of interaction between the system and the users. This information system contains two opening screens and one screen to select the interaction language. Additional screens are used to customize the way of add, update and delete of data entries. Another screen set are used to output the results of the searches which is called the reports.

3. Queries: These are internal modules or programs which use the tables to extract a specific information. Queries can be added any time as needed.
4. Reports: The results of the above queries are viewed in a customized form in the reports. These reports are viewed on the screen - record by record - and can be send directly to the system printer to have a hard copy of the reports.
5. Macros: These are programs reside in the screens. They can be executed in response to the users actions using the mouse on any screen.

The bibliographic information system for water studies consists of the database engine where all the raw data are stored and linked together in addition to a group of queries and programs which are used to extract data and to create the useful information requested in a form designed to satisfy the user’s needs. This group of queries and programs contains two parts. The first part is used to add, update, delete and print the data forms. The second part is used to extract data and create the useful information in a single report or  extracting information about all the researches according to a specific predefined topics.  The database used is a relational database because it has many advantages over the other types of database like hierarchic or network types. One advantage is that it can be modified or upgraded in the future according to any new requirements by just adding a new table and creating the correct indices according to the relations between data items. Microsoft Access package has been used, which is a part of Microsoft Office. It is widely known as much as a Microsoft Windows on a PC. It is also a flexible and powerful relational database manager for Microsoft Windows. As mentioned above, the design of the relational database is done through several steps. The result of this design is defining thirty one data items (Fields) which are contained in two records. In other words, the database contains two tables. In each table, the column is a data item which is called “Field”. and each row of the table is called Record. The link between tables is called Index. 

The other part of the bibliographic information system is modules, programs and screens. The programs and queries are used to extract a specified data and not only create specified information but also create new table with specific data fields. Additional modules or macros needed to print a report or add a record. Some other macros are used to go back and forth between screens, Opening a specified report with a predetermined specifications and others are used for listing a full report for all researches for a specified items. In addition to the above macros, there are customized screens which facilitates the interaction between the database and the users. These screens are designed to help the user to add / update or delete data records. Another screens for listing reports. There are two types of reporting screens. The first one is for viewing and / or printing a single research. The second type is for listing all the researches for a specified item according to the user’s need. There are also two opening screens, which are automatically viewed at the beginning of the information system. These two screens are only announcing the project’s name and participants. These two screens are desgined by Microsoft Power Point software.

The relational database contains two main domains (Entities). These domains are Research and Authors. Research domain, which includes all fields related to the 10 research categories determined previously. Some fields contained in the research categories are the research title, subject, keywords used, the geographic area covered in the research, in addition to fields about the publisher of the research and year of publication. Big researches where the final report is contained in more than one volume, there are also some fields such as the research number of volumes, and necessarily the volume number of each and the number of pages of the research. In case of scientific papers published in a journal, the journal name will be stored in the field of publisher name and the pages of the research in the journal will be stored in the pages fields. An important field is the summary or abstract of the research. This is a text field which has the capacity of many pages. Another field for the language of the research and another for the language of the abstract. The other domain is the Author domain or entity used in the database. The important data items needed about the authors of any research category are the author’s  name which is defined in three data fields. These fields are first name, last name and middle initials.

The reason of using 3 fields for the name is that we can consider only the first name or last name as a key item to search on all researches related to this item. The author affiliation and address are also fields in this entity. Additional author’s telephone numbers and e-mail addresses can be added to this entity in future modification of the information system (this last 2 fields are not included now because these fields are not so necessary now and its data is not available). Additional key field is the author’s code number. This field is used only to connect with another automatic created field in the other entity which is the research code number. These last two fields (research code number and author’s code number) are key fields, which are just added to distinguish each record and to join the two main tables. The contents of  these two fields are serial  numbers which is created automatically for each record and the user should not pay any attention to it (in the software these fields are in red color and a user cannot access it).

 The complete description of each table in the database is as follows:

1. Search Table 

The search table contains the following fields: 

1.1.  Search code number (Res_id): This is the key field of this table. It is an automatic serial number which starts from one and incremented by one for each new record. This number is a unique number which identify each record. Another copy of this field is added in the author’s table for indexing purposes.

1.2.  Title field (title): It is a text formatted field. It’s maximum size is 255 characters long. This field can be used to store the report title of a company or governmental association or the title of a technical report or MS.c or Ph.D or scientific papers. Also, in case of authorized book or translated books or authored books, its title can be stored in this field.

1.3.  The report subject (subject): It is also a text formatted field with maximum length of 250 characters. (characters means any alphabetic character or number ). This field means the subject of research or technical or governmental reports. The subject of thesis (Ph.D / MS.c) and translated or authored books is stored in the subject fields too.

1.4.  The keywords (keywords): The keyword field is an important field which can be used to make the text easier. It is text formatted field with maximum length of 150 characters. The keyword which used in any research, thesis or report . . .etc can be stored in this field.

1.5.  The geographic area (geo-area): This field is a text formatted field of 150 characters maximum length. This field means the geographic area covered in the report or research, etc.  In this field one can store a single area, like MEKKA, or multiple areas. This field can be empty in case of  a report or research which is not limited or restricted to a specified area, for example, in case of research about a new software  for special analyses of underground water in general .

1.6.  The publisher fields (publisher): The publisher field is a text field with maximum capacity of 150 characters long. This field is used to store the name of  the company or the name of governmental association or the publisher of the technical report in case of company report, governmental associations or technical report. In case of PhD, MSc. sponsored report, translated or authored books, this field is used to store the publisher name of each.

1.7.  The year of publication field (Pub_year): This is also a text field of maximum length 12 characters. This field has been chosen to be text field instead of date formatted field because it can store the Hegira date or Gregorian date or both together, for example, (1419H/1998G) which is 11 characters long. The disadvantage of this choice is that we cannot perform any mathematical calculation on this field. For example, we cannot perform any subtraction operation in case of a query like “search all reports published in the last 10 years only”. But the advantage of having this field in a text format is that it is easier for data entry of publication year even this date in any format (Hegira, Gregorian, or both together) according to the source of data without any complication or restriction to enter the data.

1.8.  The summary field: This is a special field of type “ memory “ which has a great capacity of characters. So it is capable to store up to several pages which is the case of the abstracts of any report or thesis.

1.9.   The number of volumes filed (N_volume): This is a numeric field, it is selected to accept only integers. This field is useful specially when the report is big  enough. The N_Volume means the number of volumes containing the report. In case of scientific papers, researches,  etc...,  this field contains one.

1.10.  The volume number field (Nvol_rep): This field is a numeric field, it is formatted to accept integer numbers. This field is used in case of company reports every 4 months or 6 months instead of only annual reports, so every report should have a different number to distinguish between these reports even if it has the same edition number, or same title or subject. This way the database is capable to accept realistic data without any problem.

1.11.  The Pagination field (pagination): This is a text filed of 50 characters capacity. This field is used to store the number of pages of each report. In case of the scientific papers the ranges of the paper in the journal can be stored in this field. For example (112-132). 

1.12.  The sponsor field (sponsor): This field is a text field of 150 characters capacity. It means the name of the sponsor association, for example, “King Abdulaziz City for Science and Technology” which in Arabic language is 45 characters long. In some cases the user can add the department or the division of the sponsor with maximum characters of 150. 

1.13.  The number of references field (No_reference): This field is a numeric field which accept integer numbers. This field is used to store the number of references included in the report or in the thesis or in the book.

1.14.  The language of the text (Text_language): This field is a text filed with 30 characters capacity. It means the language of the report or thesis or book. It is useful field so the user can determine how easy he can use the document he choose.

1.15.  The abstract language field (abstract_language): This field is also a text field of 30 characters long. It is used to store the abstract language of the report or paper or thesis or book. The 30 characters is sufficient for any universal language.

1.16.  The availability field (availability): This filed is a text field of 50 characters long. It is useful to store the name of the place of report or thesis or book. If the need is only for the abstract, so it is stored in the information system. But in case of the need for the whole report or text or book, then this field is important to be used.

1.17.  The author’s ID code number (auther_ID): This field is numeric field. It is used to index the research table to the author table to speedup the processes between the databases. Data entry is not allowed to this field.

1.18.  The international serial number field (ISSN): This field is a text field of 20 characters maximum. This field contains the ISSN number which is a universal code number to uniquely identify a book or research paper. This is a text field because the ISSN number normally contains characters and numbers.

1.19.  The storage media field (storage media): This is a text field of 50 characters capacity. It is used to store the storage media of the report or book or research or thesis. The storage media, for example, may be book, volumes, video films, magnetic disks or tapes ... etc. If the research is stored in two different media, like magnetic tape and book, the ISSN field is capable to store the words for the two media. In future, if a research is stored in different media in the same time for backup or security reasons, then it is recommended to create an additional table for the different types of storage media and a simple code. This way the media code is indexed with the research table and only the media code is stored in the ISSN field.

1.20.  The journal name field (journal name): This field is also a text field of 50 characters capacity. It is used  to store the name of scientific journals or periodicals which contain the research or papers. 

1.21.  The report type field (report_type): It is also a 50 characters field capacity of text formatted. It is used to save the type of report. Some typical report types are, for example, monthly report or quarterly report or half year or yearly reports.

1.22.  The Source code field (source_id): This is a numeric field which formatted to accept integer numbers. It is used to store the code of the record source. This code is mainly used to distinguish between different types of research sources. The typical research sources as governmental association report, translated books, authored books, MSc., or PhD. . . . etc.

1.23.  The source type field (source type): This is also a 50 characters long. It is used with reference to the previous field (source_ID), so it complete a table of source code and source type. The two fields 22 and 23 can be considered as a separate table. Since this table has predetermined values and it is not expected to have changes, therefore it is stored as fixed values or constants. These values are set automatically through the information system. Table 1 shows a list of these sources and the corresponding code numbers saved in the information system.

Table 1. List of sources of information and the corresponding code numbers

	Source code
	Source name

	1
	company report

	2
	governmental association

	3
	technical report

	4
	master thesis

	5
	Ph.D thesis

	6
	sponsored research

	7
	scientific conference

	8
	research paper

	9
	translated book

	10
	authored book


2. The Author’s Table


The author table has all the fields related to the authors of each type of research. It consists of 6 fields, in addition to the research code ID field which is the key field in the research table. The author’s table consists of the following fields:

2.1.  The author code number (Auth_ID): This is a numeric field. It is used as a serial counter to uniquely identify each author therefore it is used as a key field for the author table.

2.2.  The author’s family name field (Last_name): This field is a text field with a maximum of 20 characters long. It is used to store the family name of the author. The 20 characters are sufficient for a name.

2.3.  The author’s first name (First_name): This is also a text field of the same width ( 20 characters ). It is used to save the first name of the author.

2.4.  The author’s middle name initial (M.I.): This field is a text field of 3 characters long only. It is used to store the first character of the middle name.

2.5.  The affiliation of the author (Affilition): This is a text field of a maximum of 100 characters. It is used to save the affiliation of the author at the time of this research or his place of work. Some typical examples of the author affiliation is that “ King Saud University - Geology Department “ which is 41 characters and only 31 characters in case of Arabic language, therefore a 100 characters are completely sufficient.

2.6.  The author address field (Address): This is also a text field of a maximum of 100 characters . It is used to save the author office address. This field and the last one can be considered as a one field of 200 characters to store the address and affiliation of the authors at the time of the research submissions. 

2.7.  The research code (Res_ID): This is a numeric field which is a copy of the same field in the research table. It is used as an index between the two tables.

Operational Method

This information system is built by a relational database using one of the Microsoft products, which is ACCESS. It is first created under Windows Version 3.11, then according to the fast improvement in the PC environments it is now running under Windows 95 or even Windows 98 environments.

A schematic overview of the information system is shown in Fig. 2.
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As shown from this schematic, it contains the following steps: 

1) The first two screens (Figs. 3 and 4) are automatic opening screens. User can click on the only button comes on the upper left corner of each screen. If user didn’t touch any, each screen will be viewed for only 70 seconds, then it will change automatically. The 70 seconds is sufficient to read the contents of the screen. 

2)  The third screen is the screen to select the interaction language (Fig. 5). User can choose even Arabic or English language. This screen contains three buttons. One for Arabic language, other for English interface language and the third to Exit the whole system. Either the English or Arabic button leads to the similar number of screens which is different only from the language point of view.

3)  The next screen is the English main menu (screen No. 5) or Arabic main menu (screen No. 6) according to the last choice. Suppose we select the English language main menu. The English main menu screen (Fig. 6) is divided into two main divisions. The first one is the data division where add a new data entry, update a record or delete any specific record. Since there are ten research sources then the data division is subdivided into ten soft-keys. The second division is the reports division. It is also divided into 2 subdivisions. The upper part is a single report soft key. The lower part is the total report part. In addition, there are two soft keys, one to quit from the whole system. The second is to quit from this screen to the previous screen.

 
In case of adding a new record for MSc Thesis, for example, then just press the soft key in front of the category required “MSc. Thesis”. This will open the data entry screen, which is specially designed for MSc. Thesis. The MSc. Thesis screen (Fig. 7) contains the data items in boxes. These boxes can be expanded automatically while the user is adding more data. There are 6 soft keys in the upper part of the screen. The first three keys (on the right side) are for Printing the record, exit this screen, and erase this entry, respectively. The other three soft keys are for adding a new record i.e. thesis data, or store a record after the data entry is finished, and the last one is for deleting one record which is displayed at this time. This deletion will delete the whole record from the database. The other category screens are almost the same design.

Note that there is one scroll bar on the right side of the screen, which is used to scroll the screen up and down. There is also a record counter with an arrow on each side to move from one record to another. All these records are of the same category (scientific paper) in this example. At the bottom of the screen, there is also another record counter but this is for the authors. In case of adding a new record, the courser will move automatically to the next record when pressing the enter key at the end of the record. User can move between the field boxes by pressing the tab key or by pressing enter key. 

The second set of screens is the reporting screens, which are divided into single reporting screen (Fig. 8) or full record reporting screen (Fig. 9). In case of pressing the “Single Document” soft key in the English main menu screen ( Fig. 6), the single record reporting screen will come up. In this screen, user can search for any record depending on one of seven criteria. These criteria are listed in Table 2. 



Table 2. Report search criteria

	
	 1) First name
	 2) Last name

	
	 3) Subject
	 4) Title

	
	 5) Geo. Area
	 6) Publication Year

	
	 70 Keywords
	


Pressing on any one of the soft keys, will initiate another submenu where a list of proposed values for this item is shown in alphabetical order, for exaple, pressing the “First Name” soft key will give a list of all auther’s first name. User can choose one and click on it to get the whole record required. The full record reporting screen (Fig. 9) is almost the same except that pressing any soft key for any item will display all the records matching the selection, then it can be printed.

Discussion and Conclusions

This information system can be expanded by adding more tables to its database to cover more fields related to the groundwater subjects. “ there are many components to the groundwater data, including groundwater flow direction, water quantity, water quailty, lithology of bedrock, and lithology of glacial drift.” [5, p.218]. In addition, another database for groundwater can be created seprately and then joined to this database to give a wider  range of information system. Another enhancment is by using the ORACLE software instead of Microsoft ACCESS software because “ORACLE is refered to as a relational database management system (RDBMS)  " [6, p.720], the later has more utilities to facilitate the management of the database, specially in case of networking. Another adventage of using ORACLE is that it can be used in different operating system other than Microsoft Windows such as UNIX.

This information system has many advantages and importance for the researchers in the hydrogeology field of research. It is greatly recommended that the data collection must have a clear policy and regularly upgrade the database which make the whole information system achieve its goals. Additional fields can be added if needed, standards can be defined and then coded, and many other enhancement can be initiated after using the information system.


Handling water-related data this way leads to automating data collection, and makes frequent updates of information much easier. Besides, such bibliographic system will contribute to regulate data accessibility and focus data in one repository with multi-accessible channels. Such focusing of data is done with minimum size due to minimally reduced redundancy.


This system has been designed carefully to be a user friendly interactive information system using interactive screens with sufficient soft keys and pull down menus. In addition, the databases which are the main part of the information system, can be expanded internally to include any ground water data item which may be required in the future. Externally, the whole system can be linked or joined with other related subject systems such as a database for detailed water-wells and its specifications, etc. This widely open design of information system doesn’t mean that data are not secure, in contrast, the owner of the system ( water authorization ) has all the facilities to secure  any specific data item. Data encryption can also be used.  

Consequently, new scope of research has been created to cover lack of data in some areas and initiate new areas not tackled before.
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هيز : نظام المعلومات الهيدروجيولوجية للببليوجرافيا

عبدالعزيز بن محمد البسام *، محمد أمين شرف  **وأحمد ربيع خليل ***

*قسم الجيولوجـــيا ،كلية العلوم ، جامعة الملـــك سعود،**كلية علوم الأرض، جامعة الملك عبدالعزيز و***مركز الدراسات الزلزالية، جامعة الملك سعود؛ المملكة العربية السعودية
(قدم للنشر في 8/4/1423هـ؛ وقبل للنشر في 22/12/1423هـ)

ملخص البحث.  نبعت فكرة البحث من ملاحظة أن البيانات والدراسات المتعلقة بالمياه نادرة ومبعثرة في تقارير ومطبوعات العديد من المؤسسات العامة والخاصة ؛ كما أنه لا توجد سياسة تحكم تبادل تلك البيانات والتقارير بين المؤسسات وبالتالي تواجه الباحثين صعوبات جمّة في الحصول على البيانات الأساسية التي يحتاجون إليها لتكوين قاعدة يعتمدون عليها عند بدء أبحاثهم . بالإضافة إلى ذلك، فإن البيانات الأساسية تم تخزينها في وسائط مختلفة لتخزين المعلومات والبيانات مما يجعل الأمر أكثر صعوبة في استخراج واستنباط معلومات صحيحة للاستفادة منها .كما أن عدم وجود سياسة للحصول على البيانات والمعلومات من قبل ذوي الاختصاص يجعل عملية تجميع البيانات ، والتي يعتمد عليها قيام الأبحاث العلمية ، عملية حظ أو توفيق في العلاقات الشخصية . وفي مثل هذه البيئة، قد تكون البيانات متكررة في بعض الأماكن بينما لا توجد بيانات في أماكن أخرى وبالتالي، فإن بناء نظام معلومات ببليوجرافية للبيانات المتعلقة بالمياه يصبح ضرورة ملحّة .فمن الواضح أن نظام المعلومات هذا سوف يتم فيه تجميع البيانات (المبعثرة في أماكن مختلفة ) في مكان واحد والذي سوف ييسر الحصول على البيانات المطلوبة من قبل الباحثين ؛بالإضافة إلي أن نظام المعلومات ينشئ سياسة واضحة يمكن بواسطتها الحصول على البيانات من قبل ذوي الاختصاص .وهناك ميزة أخرى لنظام المعلومات ألا وهي استخدام وسائط تخزين قياسية تسهل استنباط المعلومات الصحيحة والمطلوبة بكل يسر وسهوله.


وفي ضوء ما تقدم ذكره ،فإن العمل الحالي يقدم حلا مبسطا هو نظام المعلومات الهيدروجيولوجية للببليوجرافيا .وهذا النظام ملائم للمستخدم حيث إن البرامج تم تصميمها بعناية وتركيبها بحيث يمكن استخدامها على أي جهاز حاسب آلي يحتوي على حزمة برامج (المكتب) الأوفيس لشركة مايكروسوفت . فالبرامج تستخدم قاعدة البيانات أكسيس ((Accessلشركة مايكروسوفت لتخزين البيانات وترتيبها واسترجاعها بالإضافة إلي الاستخدام باللغتين العربية والإنجليزية وطباعة تقارير منسقة . إن بناء قاعدة المعلومات سوف يقلل تكرار البيانات وبالتالي يحسن الأداء في استخراج البيانات ويسمح بتوزيع أفضل لهذه البيانات .
Data collection form for


ground water researches in Saudi Arabia





Research title:





Type of research:


Please select one of the following categories


- Company report			- Governmental association report


- Technical report			- Master thesis


- PhD thesis				- Research paper


- Translated book			- Authored book


- Scientific conference		- Sponsored research





Author / Authors (in sequence)





4. Source:


	Scientific magazine:


		Folder name			Folder number


		Session number		Pages


	Company report:


		Company name		Report number


		Folder				Pages


	Governmental association report:


		Gov. assoc. name		Report number


		Folder number		Pages


Research subject:





Publisher:





Publication name:





Others:








Fig. 1. Data collection form.
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Fig. 2. A schematic diagram of the information system.
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Fig. 2 (cont.). A schematic diagram of the information system.
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Fig. 3. The first opening screen.
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Fig. 4. The second opening screen.
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Fig. 5. Language interface slection window.








�


Fig. 6. English main menu window.
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Fig. 7. MSc. Thesis data entry screen.
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Fig. 8. Single record reporting screen.
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Fig. 9. Full record screen.
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