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What is 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



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 
Durability

� To provide the appropriate data manipulation methods 
and functions to the Business Layer



ORM Product Overview
� ORM products are mainly programming language 

dependant (Java, C#, C++, etc.)
� Some ORMs are based on a specific platform or 

environment (e.g. Microsoft .NET Framework)
� Not all ORMs are compatible with all DBMS
� Most ORMs are operating-system dependent
� The ORMs define different database development 

processes and services



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.



cplusDBAction Architecture (1/3)
� cplusDBAction operates between the Business Logic 

and the DBMS and provides at least the DML, DQL, 
DDL und DCL functionality (also known as Database 
Layer)



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-Query 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 �)



cplusDBAction Architecture (3/3)

DBAction
(DBAction Lib)

DBAction Types
(DBActionTypes Lib)

TableSet
(DBTableSet Lib)

DefaultScript
(DBDefaultScript Lib)

DriverScript’s
(DBOracle, DBMsSQL

DBPostgres, DBMysQL etc.
Lib)

Data Consumer TableSet’s
(customer specific over the DBAction created Lib's)

Business Query Objects
(part of customer Business Layer)

DBAction Utilities &
Extensions (DBImporter, DBExporter,

DBCodeFactory, DBCrossCheck etc.)
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DB Development Process (1/2)
� cplusDBAction also provides support for Reverse 

Engineering:

e.q. Person Database

DBActions-
Codefactory

DBActions-
DBExporter

DBActions-
DBImporter

DBTableSet
cpp-Source

DBTableSet
Lib resp. Dll

Compiler +
Linker

(like g++ or
msvc)

DDL + DML
Script Files

Codefactory

Compiler + Linker

DDL + DML Export

DDL + DML Import

DBCodeFactoryv3

Platform spec. tools

DBExporterv3

DBImporterv3



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.)

� DBExporter 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)



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

� Unique und Index Fields

� Fully supports the ACID Transaction Model
� Supports both Optimistic Save and Pessimistic Save 

(Timestamp comparison)



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



cplusDBAction: Examples
� A DBTableSet Library named “PersExampSet” is 

created from the following Database Schema:



cplusDBAction: DBTableSet
� The PersExampSet DBTableSet is created using the 

following command:



cplusDBAction: Open a Session



cplusDBAction: Close a Session



cplusDBAction: Read Row Data

� The Select method provides several other optional 
parameter like RowCount, OrderBy, FieldSelect, Distinct

� Sub-selects can be created using the FieldSubQuery 
method



cplusDBAction: Data Iteration



cplusDBAction: Data Navigation
� Navigation can be done both forward (retrieve all 

children) as well as backward (retrieve the parent)



cplusDBAction: Data Changes (1)  

� An example of an Update, an Insert and a Delete:



cplusDBAction: Data Changes (2)  

� The same example, but with a Save at the end (which 
also performs a consistency check to see if the data 
was meanwhile modified by another process):


