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What i1s an ORM Framework?

» ORM stands for Object-Relation-Mapping

» ORM represents the mapping of in-memory Business
Objects to records in relational databases for
persistence purposes

» Object Oriented Programming (OOP) mainly deals
with In-memory object instances of classes

» Most Database Management Systems (DBMS) can
only handle scalar data types; the ORM Framework
establishes the connection between these relational
DB Systems and the Business Objects
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Requirements to an ORM

» To transform the tables and fields of a DBMS Into
strongly-typed objects using the programming
language required by the Business Layer

» To persistently store a Business Object’'s data into a
DBMS

» To restore a Business Object’s data from persistent
data located in a DBMS

» To store/modify data into a DBMS without violating the
ACID properties: Atomicity, Consistency, Isolation and
Durabllity

» To provide the appropriate data manipulation methods
and functions to the Business Layer
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ORM Product Overview

» ORM products are mainly programming language
dependant (Java, C#, C++, etc.)

» Some ORMSs are based on a specific platform or
environment (e.g. Microsoft .NET Framework)

» Not all ORMs are compatible with all DBMS
» Most ORMSs are operating-system dependent

» The ORMs define different database development
processes and services



ADDOIT

your partnerfor successful IT business

cplusDBAction: more than an ORM

» The first real C++ ORM
» Operating system, platform and DBMS independent

» The Framework locates possible errors in the Business
Layer already at compilation time (performing
compatibility checks between DBMS, DB Layer and
Business Layer)

» Features like data export, data import, source code
generation, schema generation, etc. are provided as a
Database Development Process to the software
developer

» Additional services: runtime compatibility checks, key
generation, row stamps for inserts and updates, etc.



Data Query Language (DQL) I
: xterne Ebene
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cplusDBAction Architecture (2/3)

» For clarity purposes, the Database Layer is divided into
two layers:

» DB-Access Layer (completely managed internally by the
cplusDBAction)

» DB-OQuery Layer , which consists of:
» Business Query Objects
» generated Source Code (Data Consumer Tablesets)

» Software developers only need to write code within the
Business Query Objects

» The DBAction Utilities and Service Layer contains
several helpful Tools for software developers (for details,
refer to the next page -2)
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cplusDBAction Architecture (3/3)
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DB Development Process (2/2)

» DBCodeFactory reads all information out of an
existing DBMS-Schema and generates C++ source
code

» This generated C++ source code is then compiled into
a library using an appropriate compiler for the target
platform (g++, msvc, etc.)

» DBEXxporter uses this library to generate all DDL
specific scripts (and, if any data available, also the
DML specific scripts)

» DBImporter generates the specified Tables, Fields,
Views, etc. into a target DBMS (and can optionally
Import the data using the previously generated DML
scripts)
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cplusDBAction Features (1/2)

» DBMS, operating system and platform independent
» Generates source code out of a DB Schema (RDBM)

» Supports following DB Objects:
» Tables
> Views
» All SQL92 Data Types
» Domain Types
» Defaults
» Unigue und Index Fields

» Fully supports the ACID Transaction Model

» Supports both Optimistic Save and Pessimistic Save
(Timestamp comparison)
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cplusDBAction Features (2/2)

» Automatically generates:
» Primary Keys (PK) and Constraints PK

» Row Timestamps and Row User Stamps for inserted and
updated records

» Generates DDL, DML und DQL Export/Import functions
(also supporting DB-Provider dialects)

» Provides PK and FK (Foreign Key) Navigation methods
(to read/edit the corresponding child or parent records)

» Provides Query Builder Methods for the creation of
complex queries

» Checks the consistency of queries at compilation time
» Software developers do not have to write SQL queries
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Sifhere the commpand on a window machine
DECodellritervid.exe -F10 Sifhere we identifier the Ms3QL Server driver
—adho ffachema name
—hlocalhost ffserver location
—-usa f/ADEBE user
—iadmin0l ffdbh password
—dPersExamp S fdatabhase name
—tPersExampSet SADETakhleSet name
-I1 S/DBETakbhlelet wersion
—EC:%ZSourceih PeraExampiet //location where the code will he stored
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fihere the command on a linux machine
DECodelWritervid -F14

—zdbo

—hlocalhost

—usa

—iadwmin0l

—dPersExammp

—-LPersExammplet

-I1

—-E/home/ john/Source/FPersExanmpl3et
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fithe user DETablelet object

fithis should be global or member from some class
TableletPersExampiet: iclasPersExamplet® pobjPersExampiet=NULL:
fffor all DESettings

DETabhleZ3et: iclshE3ettings objDESet;

Adto hold the active environment
DEEnwvironment: e lasDBEEnviromment okhiDEEnw;

int iRetVal=DBEBaselhject::eRetCodelnknownError;
DEZtring: :clshBEAtring strDEErrInfo=m"9";

fihere we initialize the connection settings
J/DEMS Server name

obJDESet . SetHostName [ "Host Address™) ;

f1if needed a port

obiDEZet.3etPorc (1432 ;

fithe db user name

ok DESet . SetUserName | fuser™) ;

fithe db password

obJDESet .. SetPassword | Tadimindl™) ;

fithe db schema name

obJDESet .. Set3chemallzune ("tiger ™)

fAithe db nawme

obJDESet .. SetDhatabaselame ("PersExamp ™)

fidriver selection for oracle

ok DEZet.3etDbriverType (DEEnvironment: :eDBOCT)
fiUzser DETablelet selection (created with DECodeFactory tool)
obJDESet .. SetTableZetlame ("FerExamplet™) ;

A PerExamp3et wersion
obJDESet . SetTableletVersion(l) ;

fihere now we open the databhase
iRetVal=TahleI3etPerzExamplet: i¢lzPerzEdampiet 1 Open(Lob jDESet, gob JDEEDWY,
if (iRetValx=DEBaseChiect: eRBetCodeiuccess) |

/fthe connection is open and ready for working

tpobijPersExamplet,

2trDEErrInfo) ;




CrDEErrInfo) ;




DEZtring: :clsDE3tring str2QLousryTmp:

DEZtring: :clsDE3tring stcr20Lousry;

int iRetVal=DEEBaseChiject::efetCodelUnknownError:
TakhlefetPersExampSet: iclaCollPerson objPersonContainer
TablefetPersExamplet: iclsPerson®* pobjPersonltem=NULL;

iFetVal=pobiPersExampiet—->Fieldouery (TakbledetPersExanmplet: it CTEL Ferson,
TalhlelecPersExanmpliet: tclsPerson: iCFL Firsthame,
LETableSet: :EN OFER EQUAL,
"John',
sLrioLoueryTop) »

stra0Liuery=str30L0ueryTmp:
iRetVal=pobiPersExampiet->Fieldouery (Table3etPersExamp3et:: : CTEL Person,
TalrleZecPersExamplet: tclsPerson: i CFL Secondizme,
DETablelet: :EN OFER _EQUAL,
"Mercury™,
str3QLoueryTmp) »
SLEIQLOuery+=" AND ™:
StrIQLouery+4=strI0LOoueryTiop »
iRetVal=TableletPersExamplet: :clsPerson: :Select (pobjFPersExampiet, &objFersonContainer,

Str30Louery) ;




Ffoursor method
ocbijPersonContainer .. ResetCursar()
while (obhjFPersonContainer .. MowvelMext [ ==true) {
TablefetPersExamplet: iclsPerson* pobiPersonltem=NULL;
robijPerzonltenohijFPersonContainer.current () ;
std:icout << pobjPersonltem—>DE FirstlName ()
<< " iz bhorn "
<< pobjPersonlten—->DE Birthdayi()
<< stdr:endl:;

ffdirect indexing
for(int iFos=0;iFPos<obiPersonContainer.Counti); iFos+4+) {
TableZfetPersExampIet: iclsPerszon® pobiFersonltem=NULL;
pobijPerzonltem=obhjPersonContainer. Itemldtc{ iFos)
std:cout €< pobjPersonltem->DE FirstMame ()
<< " iz born "
<< pobjPersonItem->DE Birthday()
<< gtdi:endl;




fifhere we get the AddressList
ffthi=z iz a PE Navigation and we get over the primary key all the children slement
fihere we declare just a container
TableletPersExampiet: iclsColliddresslhisc® pobijCollhiddressListc=NULL;
pokjcolliddressList=pobjPersExampiet—>PE AddressList Person idr();
pobijColliddresslist->ResetCursor () ;
while(pobijColliddreszsList->MovelNext [ ==true] {

TableZfetPersExampiet: iclsiddresslist® pobjbiddressLi=sc=NULL;

pobijPerzonlter=ohjPersonContainer.current () !

std:icout << pobjlddressList-»>DE TsMain()

<< " for ©

<< pobiPersonltem—>DE FirstWame ()
<< std:i:endl;

fihere we get the FerType
ffthis iz a FE Navigation and we oget over the foreign key his parent
fihere we declare just an item
TakhleZetPersExampset: tolsPerType® pobiPerType=NULL:
pobiPerType=pobiPersExampiet—->FE PerType idr():
std: tcout €< pobjPerType->DE PerType|()

<< " for

<< pobijPersonlten->DE FirstName ()

<< std::endl;




Sihere we modify data

TabhlefetPersExampiet: iclsCollPerson® pobjCollPerson=HULL;
pobjCollPerson=TableietFPerzExamplet: iclsFPerson: Update (pob FersExamplet, striolLlusry)
pobijPerzonlten=obhijPersonContainer .. Current ()

pobjFersonltewm—>DE FirstName ("MNewlohn",DETableZet: :EN FLD CONTENT EDITED MNORMALL] :

iRetVal=pobjPersExamplet->53ave (] ;

fihere we insert records

TabhlefetPersExampiet:iclsCollPerson® pobjCollPerson=HULL;
pobjCollPerson=TableietPersExamplet: iclsPerson:  Insert (pob PersExamplet]) ;
pobijFPersonltem=objFPersonContainer. addi() ;

pobjFPersonltem—>DE FirastName ("FirstMNeame",DETalbleZfet: :EN FLD CONTENT EDITED MEW) ;
pobjFPersonltem—>DE SecondName ("Zecondlsme", DETalbleZet: t:EN FLD CONTENT EDITED MEW) ;
fdhere we connect the relation to the PerType Tahle

pobjFersonltem—>FE PerType (pohjFPerType, DETabledet: :EN FLD CONTENT EDITED MEW) ;
fAiand so on

iFetVal=pobijPersExampliet—->3ave (] ;

Aihere we delete records

TabhlefetPersExamplet: iclaCollPerzon® pobjCollPerzon=NULL;
polbjCollPerson=TablelfetPersExamwmplet i lsPerson: tDelete (pokbjPersExampiet, stroollusry)
iRetVal=pobjPersExamplet->53ave (] ;




fihere we modify data
TableZfetPersExampiet:iclsCollPerson® pobjCollPerson=HNULL;
pobjCollPerson=TableZetPersExamplet: iclsPerson: i Update (pobjPersExampliet, sStriQLousery) ;

pobjFersonltensobhjFersonContainer.current () ;
pobjFersonltem—>DE FirstMName ("Newlohn',DETableZet: :EN FLD CONTENT EDITED MORMAL) :

fihere we insert records

TablefetPersExamplet: iclsCollPerson® pobijCollPerson=NULL;
polbijCollPerson=TableZetPerzExamplet i iclaPerzon: i Insert (pob FPersExamplet) ;
pobijPersonltem=ohjPersoncontainer.addi() ;

pobjPersonItem—>DB FirstMame ("FirstMame™, DETakbleSet: tEN FLD CONTENT EDITED MWEW) :
pobjPersonItem—>DE SecondNawe ("Secondlamwe", DETablelec: tEN FLD CCONTENT EDITED NEW) :
fihere we connect the relation to the FerType Tahle

pobjFersonltem—>FE PerType (pobjPerType, DETalbleZet: tEN FLD CONTENT EDITED MEW) :
ffand so on

fihere we delete records
TableZetPersExampIet:iclsCollPerson® pokbjCollPerson=HNULL;
pobjCollPerson=TableietPersExamplet: iclsPerson: iDelete (pobiPersExampliet, sStraQLlusery) ;

DEZtring: :clsDE3tringlist =trTablelist:
ztrTablelizt.add(TableletPersExanmplet:: : CTEL FPer=zon) !
iketWal=pobhjPersExampiet-+3ave (strTablelist, DETaklelec: tEN DESAVE PESSIMISTIC) :




