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.NET VE SSCLI’ DA VERiTAB_ANI
KATMANLARININ TUMLESIK
OLUSTURULMASI

(OZET)

Gilinlimiizde gelistirilen yazilim projelerinin ¢ok biiyiik bir kismi veritabani1 uygulamalari
icermektedir. Programcilar uygulamalarini gelistirdikleri siire¢ icerisinde veritabani
islemlerini gerg¢eklestirmek ve proje kodunu yazmak i¢in farkli uygulamalar
kullanmaktadirlar. Bu siiregte, veritabani ve kod arasinda bir iletisim katmanina ihtiyag
duymaktadirlar. Her uygulamada ayni anda farkl iki platform kullanmak ve iletigimi
saglayacak katmanin, her projede benzer 6zellikler tasimasina ragmen bastan yazilmasi
yazilimcilar i¢in yorucu ve zaman kaybettirici olmaktadir. Bu sekilde tanimlanabilen
problemin ¢oziimii i¢in {iretilmis olan iiriinler ise kullanim zorlugu ve platform bagimlilig
gibi sebeplerden dolay1 soruna tam bir ¢6ziim getirememektedir.

Gelistirilen proje, yazilim projelerinde kullanilan veritabaniyla ilgili katmanlarin temel
islevlerinin, yazilimin gelistirildigi platformdan otomatik olarak olusturulmasini
saglayarak, yazilimciya zaman kazandirmaktir. Hazirlanan yazilim; veritabani tablolarini,
tablolarla ilgili temel prosediirleri ve prosediirlere erismek i¢in kullanilacak veriye erigsim
katmanini otomatik olarak olusturmaktadir. Proje, hem .NET hem de SSCLI (Shared
Source Common Language Infrastructure-ROTOR) platformlarina entegre edilerek,
yazilimcinin yazilim gelistirdigi platformdan hem veritabani sorgularini kontrol etmesi,
hem de veriye erisim katmanini olusturmasi saglanmustur.

Sonug olarak her uygulamada tekrarlanmak zorunda kalinan iglemler kisaltilarak
yazilimcilarin daha hizli program gelistirmeleri saglanmistir. Bunun yani sira olusturulan
veri tabani elemanlar1 ve veriye erisim katmani belli bir standarda gore isimlendirildigi i¢in
birden ¢ok yazilimcinin ¢alistig1 projelerde yasanabilecek olan uyum sorununun da dniine
gecilmistir. Son olarak, proje SSCLI” da da gelistirildigi icin SSCLI projelerinde de
kullanilabilecektir. Ayrica proje igeriginde yer alan SSCLI ile ilgili teknik bilgilerle ve
SSCLI araglarmin 6rnek kullanimlariyla SSCLI” da gelistirilecek bundan sonraki
caligsmalara yardimci olabilecek niteliktedir.



III

INTEDRATED AUTO-GENERATE DATABASE
LAYERS IN .NET AND SSCLI

( SUMMARY )

Most of the software projects use database systems to store data that collected in the
solution phase. That’s why, software projects are developed in two fundamental layers.
These fundamental layers generally have been generated from separate platforms. Layers
that generated from different programs have conceptually different mechanism. This issue
produces a necessity to use communication layer between distinct mechanisms. Software
developer has to use these separate platforms in every phase of project and consume time
by duplicate the similar process.

The main goal of this project is to generate the basic processes in database layers
automatically from the software platform and save time for developer by atomize the
similar jobs. This project generates the database tables, basic store procedures and data
access layers that will be used for accessing these store procedures, automatically. Project
is developed for both MS .NET and SSCLI (Shared Source Common Language
Infrastructure-ROTOR) platforms so developer can manage database and data access layer
processes from the platform that use to develop software.

Besides the main goal, this project generates database members and data access layer with
a suitable naming convention. Because of this, developers that use this project are forced to
fit these naming conventions and remove the conformity problems in team members.

In addition, project can be used for projects that are developed by SSCLI. Because of this
property of project, it facilitates the project development in SSCLI by the help of auto-
generated database layers.

At the beginning, projects that are results of the previous studies in this area, developed as
a third-party tool (separate from the software platform). For example Alachisoft Company
develops the Tier Developer program for auto-generate the database layers. Tier
Developer, generates the database queries for store procedures belongs to database tables
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that is taken from the database platforms. In addition to this process, it generates the data
access layer in MS .NET with selected programming language.

Otherwise, Microsoft implements a component to the .NET Framework 2.0 that can auto-
generate and manage the data access layer in the same platform.

Through the aim of this projects, project is developed in six phase. These phases are
education, analysis, architectural design, development, and documentation.

In the analysis phase problem is specified as a first step. As mentioned before, nowadays
software projects, independent from the type of project (Web Application, Windows
Application etc.) needs database systems. That’s why these projects are generally
developed in three layers. These layers are database layer that stores data, data access layer
that provides access to stored data, and presentation layer that collects, and use this data.
The aim of this stratified architecture is protect the whole system from specific damages by
separates these layer and shortened the code by prevent to duplicate similar issues.
Although these stratified architecture nearly the same for projects, programmer duplicate
the similar job in every project by developing these architecture in the beginning.

In second step, project is modeled as a two main module to solve the problems that
analysis.

First module is the Database Module. This module focuses on the database. It
automatically generates the tables and the main stored procedures in the way the user
chooses. Also this module creates a naming convention so that the programmers will not
have high risk for the naming problem. The second module is the data access layer module
which is designed for using the first module for the projects easily by the user. With the
second the data access layer is automatically created by the project in C# language.

The class UML of the project can be seen below.



Data Column M Data Table

SqlColumn SQLTable
+Value : object L +PrimaryKey_: SqlColumn
- —— +connstr : string
+SglColumn(in ColumnName : string, in ColumnType) +Conn

+conn_status : bool

{__[+SQLTable(in str : string)
CSClassGenerator +Open_Connection(in connstr : string) : bool
+Close_Connection() : bool

-ConnectionString : string =

+prConnectionString() : string

+ClassHeader()() : string SQLFunctions
+ClassFooter()() : string

+GenerateAllSps(in tables : SQLTable)

: +GenerateLoadSp(in table : SQLTable) : bool
CSFunctionGenerator +GenerateUpdateSp(in table : SQLTable) : bool
+GeneratelnsertSp(in table : SQLTable) : object

+Generate(params SQLTable[] tables)() : void +GenerateDeleteSp(in table : SQLTable) : bool 1 SQL Helper
-GenerateFunctions(SQLTable table)() : string +GenerateLoadAllSp(in table : SQLTable) : bool
-GenerateLoadAllFunction(SQLTable table)() : string +GenerateTable(in table : SQLTable)
-GenerateLoadFunction(SQLTable table)() : string —|+GetlfNullable(in column) : string
-GeneratelnsertFunction(SQLTable table)() : string L—+GetConstraint(in column) : string
-GenerateUpdateFunction(SQLTable table)() : string +SetPrimaryKey(in tbl : SQLTable) : SQLTable
-GenerateDeleteFunction(SQLTable table)() : string +GetDBType(in columntype : string) : string

CommonFunctions

+GenerateSPParameters(string ConnectionString, string SPName, object[] ParameterValues)() : <unspecified>
+ExecuteSPReturnsDS(string ConnectionString, string SPName, params object[] ParameterValues)() : <unspecified>
+ExecuteSP(string ConnectionString, string SPName, params object[] ParameterValues)() : void
+ExecuteSP(SglConnection conn,SqlTransaction tran, string SPName, params object[] ParameterValues)() : void
+ExecuteSPReturnsID(string ConnectionString, string SPName, params object[] ParameterValues)() : long
+ExecuteSPReturnsID(SglConnection conn,SglTransaction tran, string SPName, params object[] ParameterValues)() : long

BatchGenerator

+CompileWithRotor(in RotorPath : string, in SolutionPath : string) : void
+CompileWithMSNET (in SolutionPath : string) : void

-SaveBatch(in strBatch : short) : void

-RunBatch(in strBatch : string) : void

The Class UML diagrams

In the presentation layer of the project there will be an object created by giving the
SQLTable class a connection string in sting format. After this the table’s columns will be
generated by giving the SQLColumn class the necessary parameters and these columns will
be added to the table object. SQLFunctions class’s GenerateTable function will be called
with SQLTable classes objects in order to create the tables in database. The same table
objects will be sent to Generate AllSps function of SQLFunctions class in order to cerate
the basic stored procedures. After the database actions completed, the table objects will be
sent to CSFunctionGenerator class’s Generate function. In this way the data access
methods will be created by accessing the CSClassGenerator class’s methods .The data
access class will be created in C# language and the class will be saved to user’s C: disc.
After this process by using BatchGenerator class the user can choose which platform to
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use in order to compile the data access class.The CompileWithRotor and
CompileWithMSNET methods of BatchGenerator class can be used for this task. These
methods will create and call the suitable batch files and save the data access class’s dll to
user’s specified path. Finally the CommonFunction class is designed for the user to call
data access class methods.

The project is tested with two different test programs. One of them is created with
Microsoft .NET 2.0 the other one is created by using SSCLI 2.0. With both of the test
projects two phases are passed. In the first phase the framework set up to different
platforms and checked if it works correctly or not. In the second phase the data access
layer which is created by the project in C# is tried on different platforms and two different
test programs.

As aresult of these test programs’ results it is observed that with a table of three columns
the framework creates almost a hundred lines of code automatically. It can be said that if a
software project with more database tables is used by the developers the gain will increase.
It is also an advantage that the framework’s database objects can be used with under the
same transaction. Besides the framework supports SSCLI 2.0 so that it can be used in this
platform just like .Net 2.0 platforms.

There are some incomplete parts in the developed framework. One of the missing parts is
that the framework does not support relational database. But the project can be developed
in time and it is possible to add relation property to the project. With this volume of the
project if the user creates the database tables the basic stored procedures can be
automatically generated by the project despite not supporting the relational database.

The project does not support special stored procedures which are dependent to processes.
But after creating the database tables, basic procedures and the data access layer by using
the project the user can add the special procedures by using the database platform. Also the
user can add the necessary methods to the data access layer.

The project supports MS SQL 2000 and MS SQL 2005. In the project the SQLHelper class
is used in as lower data access layer. Because of this with adding some features for Oracle
the framework can be used wih Oracle database platform,too.

The project does not give infotmation messages to the user.This feature can be added to the
project in a very short time because the infrastructure is desined in early parts of the poject.
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Despite using SSCLI in the project, the framework has only been tested on Windows
operating system.SSCLI is dependent from operating system type so that with more effort
the project can become pearting system independent.

Finally the project contains a lot of information about SSCLI .With this property it can be
used as a guide for the projects which will use SSCLI in development.
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1.GIRIS

Giintimiizde gelistirilen yazilim projelerinin biiyiik cogunlugu topladigi verileri depolamak
icin veritabani kullanmaktadir. Bu nedenle yazilim projeleri iki ana katmandan olusturulur.
Bu katmanlar da genellikle iki farkli program yardimiyla olusturulmaktadir. Katmanlarin
farkli programlarda olmasi ve farkli isleyislere sahip olmasi, katmanlar arasinda bir iletisim
katmani ihtiyacin1 dogurmustur. Programci, projenin her asamasinda bu farkli katmanlari
farkl1 programlarda kullanmak durumunda kalmakta ve benzer islemleri tekrarlayarak
zaman kaybetmektedir.

Projenin temel hedefi, yazilim projelerinde kullanilan veritabaniyla ilgili katmanlarin temel
islevlerinin, yazilmin gelistirildigi platformdan otomatik olarak olusturulmasini
saglayarak, yazilimciya zaman kazandirmaktir. Hazirlanan yazilim; veritabani tablolarini,
tablolarla ilgili temel prosediirleri ve prosediirlere erismek i¢in kullanilacak veriye erisim
katmanin1 otomatik olarak olusturmaktadir. Proje, hem .NET hem de SSCLI (Shared
Source Common Language Infrastructure-ROTOR) platformlarina entegre edilerek,
yazilimecinin yazilim gelistirdigi platformdan hem veritabani1 sorgularin1 kontrol etmesi,
hem de veriye erisim katmanini olusturmasi saglanmustir.

Gelistirilen proje temel hedefinin yaninda veritabani elemanlarini ve veriye erisim
katmanim1  belirli bir isimlendirme standardina gore olusturmaktadir. Bdylece
yazilimcilarin, bu standarda bagli kalarak yazilim gelistirmeleri saglanarak grup
projelerinde yasanan uyum probleminin 6niine ge¢ilmesi amag¢lanmustir.

Ayrica proje SSCLI’ da da gelistirildiginden bundan sonra yapilacak SSCLI projelerinde
kullanilabilecektir. Proje bu 6zelligiyle, gelistirme zorlugu ve kaynak yetersizligi nedeniyle
sinirl1 sayida gelistirilmis olan SSCLI projelerinin, veri katmaninin otomatik olarak
olusturulmasi sayesinde kismen kolaylastirmaktadir.

Bu alanda yapilmis olan ¢aligmalar incelendiginde ilk olarak veri katmanini otomatik
olusturan programlar yazilim platformundan ayr1 0zel paket programlar olarak
gelistirilmistir. Bunlara Alachisoft sirketi tarafindan gelistirilen Tier Developer 6rnek
olarak gosterilebilir. Tier Developer programi, farkli veri tabani sistemlerinden veri tabani
nesnelerini alarak bu nesnelere ait temel prosediirleri olusturacak sorgular1 hazirlamaktadir.
Bunun yani sira Microsoft .NET’ te veriye erisim katmanini ¢esitli dillerde
olusturmaktadir. Alachisoft sirketinin ticari web sitesinde Tier Developer’in gelistirme
siiresini yartya indirdigini iddia etmektedir.[1]

Ayrica Microsoft NET Framework 2.0’ da getirilen bir 6zellikle veriye erisim katmanin
olusturan ve bu katmani ydneten bir yap1 Framework yapisina eklenmistir. Microsoft
egitim dokiimaninda veri tabani erisimi olan projelerde genel olarak ¢ok katmanli yapi
kullanildigi ve sunum, veri erigimi, veritaban1 olmak iizere kullanilan yapinin
katmanlandirilarak birbirinden daha bagimsiz calismasinin saglanmasi, bu eklentinin
amacini olarak belirtilmistir.[2]





