
8.1 Introduction 

• Focuses on how geographic reality is modeled. 

• Differentiates between 

• representation, which can be considered to denote the conceptual and scientific issues; 

• model, which is used in practical and database concepts. 

• Data model is used to distinguish it from process models. 

8.1.1 Data model overview 

• Data model is a set of constructs for representing objects and processes in the digital 

environment of the computer. 

• Decisions about the type of data model to be adopted are vital to the success of a GIS project. 

8.1.2 Levels of data model abstraction 

• Four different levels of abstraction (levels of generalization or simplification) are: 

• Reality is made up of real-world phenomena and includes all aspects that may or may not be 

perceived by individuals, or deemed relevant to a particular application. 

• The conceptual model is a human-oriented, often partially structured, model of selected 

objects and processes that are thought relevant to a particular problem domain. 

• The logical model is an implementation-oriented representation of reality that is often 

expressed in the form of diagrams and lists. 

• The physical model portrays the actual implementation in a GIS, and often comprises tables 

stored as files or databases. 

• The conceptual modeling phase begins with definition of the main types of objects to be 

represented in the GIS and concludes with a conceptual description of the main types of objects 

and relationships between them. 

• The logical modeling phase leads to the creation of diagrams and lists describing the names of 

objects, their behavior, and the type of interaction between objects. 

• The physical modeling phase involves describing the exact files or database tables used to store 

the data, the relationships between objects types, and the precise operations that can be 

performed. 

• A data model provides: 

• developers with the means to represent an application domain in terms that may be 

translated into a design and implemented; 

• users with a description of the structure of the system, independent of specific items of data 

or details of the particular application. 

8.2 GIS data models 

• The key types of geographic data models and their main areas of application are listed in Table 

8.1. 

• A collection of entities of the same geometric type (dimensionality) is referred to as a class or 

layer. 

• It should also be noted that the term layer is quite widely used in GIS as a general term for a 

specific dataset. 

6.2.1 CAD, graphical, and image GIS data models 

• In a CAD system, real-world entities are represented symbolically as simple point, line, and 

polygon vectors. 

• There are three severe problems with CAD models: 

• they use local drawing coordinates; 

• individual objects do not have unique identifiers; 

• they are focused on graphical representation of objects; cannot store relationships. 

• Computer cartography (graphical) data models store entities as points, lines, and polygons, with 



annotation used for place names. 

• Image data models store scanned aerial air photos and digital satellite images as rasters or grids. 

8.2.2 Raster data model 

• The raster data model uses an array of cells, or pixels, to represent real-world objects. 

• The cells can hold any attribute values based on one of several encoding schemes including 

categories, and integer and floating-point numbers. 

• In some systems, multiple attributes can be stored. 

• Techniques for compressing rasters are described in Box 8.1, including run-length encoding, 

block encoding, and wavelet. 

8.2.3 Vector data model 

• In the vector data model each object in the real world is first classified into a geometric type: in 

the 2-D case point, line, or polygon (Figure 8.7). 

• Points are recoded as single coordinate pairs. 

• Lines as a series of ordered coordinate pairs. 

• Polygons as one or more line segments that close. 

• In some systems, curves can be defined by a mathematical function. 

8.2.3.1 Simple features 

• Geographic entities encoded using the vector data model are usually called features. 

• Features of the same geometric type are stored in a geographic database as a feature class, or 

when speaking about physical representation the term feature table is preferred. 

• Simple feature datasets are sometimes called spaghetti because lines and polygons can overlap 

and there are no relationships between any of the objects. 

• Simple features lack more advanced data structure characteristics, such as topology. 

8.2.3.2 Topological features 

• Topological features are essentially simple features structured using topological rules. 

• Topology is the mathematics and science of geometrical relationships. 

• Topological relationships are non-metric (qualitative) properties of geographic objects that 

remain constant when the geographic space of objects is distorted. 

• Topological structuring of layers forces all line ends that are within a user-defined distance to be 

snapped together so that they are given exactly the same coordinate value. A node is placed 

wherever the ends of lines meet or cross. 

• Data validation topology tests include: network connectivity; line intersection; overlap; duplicate 

lines. 

• Many objects share common locations and partial identities. These situations can be modeled in a 

GIS database as either 

• single objects with multiple geometry representations; or 

• multiple objects with separate geometry integrated for editing, analysis, and representation. 

• Topologically aware tools include: manipulate common; shared polylines and nodes as single 

geometric objects; rubberbanding; snapping; auto-closure; tracing. 

• Optimized queries from topological relationships include: network tracing; polygon adjacency; 

containment; intersection. 

• In a topologically structured polygon data layer each polygon is defined as a collection of 

polylines that in turn are made up of an ordered list of coordinates (vertices). 

• Figure 8.8 shows an example of a topologically structured polygon dataset. 

• Storing common boundaries between adjacent polygons avoids the potential problems of gaps 

(slivers) or overlaps. 

• Downside is that drawing polygons from multiple polylines is time intensive. 

• Planar enforcement means that all the space on a map must be filled and that any point must fall 



in one polygon alone, that is, polygons must not overlap. 

• Planar enforcement implies that the phenomenon being represented is conceptualized as a 

field. 

• In the georelational model, the feature geometries and associated topological information are 

stored in regular computer files, whereas the associated attribute information is held in relational 

database management system (RDBMS) tables. 

• Geometry and topology were not placed in RDBMS because, until relatively recently, RDBMS 

were unable to store and retrieve geographic data efficiently. 

8.2.3.3 Network data model 

• Network topological relationships define how lines connect with each other at nodes and define 

rules about how flows can move through the network. 

• In linear referencing systems, the locations of geographic entities are stored as distances along a 

network from a point of origin. 

• Dynamic segmentation is a special case of linear referencing in which data values are added 

dynamically to the route each time the user queries the database. 

8.2.3.4 TIN data model 

• A TIN is a topological data structure that manages information about the nodes comprising each 

triangle and the neighbors of each triangle. 

• Briefly explains how Delaunay triangulation is carried out. 

• Advantages of TINs are: 

• the density of sampled points can be adjusted to reflect relief; 

• they incorporate the original sample points; 

• easy to calculate elevation, slope, aspect, and line-of-sight. 

• Limitations of TINs are: 

• they are especially susceptible to extreme high and low values since there is no smoothing of 

the original data; 

• unable to deal with discontinuity of slope across triangle boundaries; 

• difficult to calculate optimum routes. 

8.2.4 Object data model 

• Each geographic object is an integrated package of geometry, properties, and methods. 

• Geometry is treated like any other attribute of the object. 

• Geographic objects of the same type are grouped together as object classes. 

• Individual objects in the class are instances. 

• Three types of relationships in object data models are: 

• Topological relationships are built into the class definition such as network and polygon 

structures. 

• Geographic relationships are based on geographic operators that determine the interaction 

between objects. 

• General relationships define other types of relationships such as between land parcels and 

ownership data, light pole Ids, and attributes. 

• Rules are a means of maintaining data integrity during editing tasks. They include: 

• Attribute rules are used to define the possible attribute values that can be entered; includes 

both range and coded values. 

• Connectivity rules specify the valid combinations of features. 

• Geographic rules define what happens to the properties of objects when an editor splits or 

merges them. 

Technical Box 8.2 Object-oriented concepts in GIS 

• An object is a self-contained package of information describing the characteristics and capabilities 



of an entity under study. 

• An interaction between two objects is called a relationship. 

• A collection of objects of the same type is called a class. 

• A class can be thought of as a template for objects. 

• There are three key facts of object data models: 

• Encapsulation, which describes the fact that each object packages together a description of 

its state and behavior. 

• Inheritance is the ability to reuse some or all of the characteristics of one object in another 

object. 

• Polymorphism describes the process whereby each object has its own specific 

implementation for operations like draw, create, and delete. 

8.3 Example of a water-facility object data model 

• The goal of this section is to describe an example of a geographic object model and discuss how 

many of the concepts introduced earlier in this chapter are used in practice. 

• Figure 8.18 shows a possible object model using Unified Modeling Language (UML) to show 

objects and the relationships between them. 

• In UML models each box is an object class and the lines define how one class reuses 

(inherits) part of the class above it in a hierarchy. 

• Figure 8.19 shows how a computer-aided software engineering (CASE) tool is used to specify the 

logical model. 

8.4 Geographic data modeling in practice 

• No step in data modeling is more important than understanding the purpose of the data 

modeling exercise, gained by collecting user requirements form the main users. 

• Once an implementation-independent logical model has been created (using CASE tools and UML, 

for example), this model can be turned into a system-dependent physical model. 

• A physical model will result in an empty database schema – a collection of database tables 

and the relationships between them. 

 

Data collection 

 

9.1 Introduction 

• In this chapter, data collection is split into data capture (direct data input) and data transfer 

(input of data from other systems). 

• Two main types of data capture are: 

• Primary data sources, those collected in digital format specifically for use in a GIS project. 

• Secondary sources, digital and analog datasets that were originally captured for another 

purpose and need to be converted into a suitable digital format for use in a GIS project. 

• This chapter describes the data sources, techniques, and workflows involved in GIS data 

collection. 

• The processes of data collection are also variously referred to as data capture, data automation, 

data conversion, data transfer, data translation, and digitizing. 

• Table 9.2 shows a breakdown of costs for two typical client-server GIS implementations. 

• Data collection is a time consuming, tedious, and expensive process. 

• Typically it accounts for 15–50% of the total cost of a GIS project. 

• If staff costs are excluded from a GIS budget, then in cash expenditure terms data collection 

can be as much as 60–85% of costs. 

9.1.1 Data collection workflow 

• Figure 9.1 shows the stages in data collection projects: 



• Planning includes establishing user requirements, garnering resources, and developing a 

project plan. 

• Preparation involves obtaining data, redrafting poor-quality map sources, editing scanned 

map images, removing noise, and setting up appropriate GIS hardware and software systems 

to accept data. 

• Digitizing and transfer are the stages where the majority of the effort will be expended. 

• Editing and improvement covers many techniques designed to validate data, as well as 

correct errors and improve quality. 

• Evaluation is the process of identifying project successes and failures. 

9.2 Primary geographic data capture 

9.2.1 Raster data capture 

• Remote sensing is a technique used to derive information about the physical, chemical, and 

biological properties of objects without direct physical contact. 

• Information is derived from measurements of the amount of electromagnetic radiation 

reflected, emitted, or scattered from objects. 

• Figure 9.2 shows the spatial and temporal characteristics of commonly used remote sensing 

systems and their sensors. 

• Resolution is a key physical characteristic of remote sensing systems. 

• Spatial resolution refers to the size of object that can be resolved and the most usual 

measure is the pixel size. 

• Spectral resolution refers to the parts of the electromagnetic spectrum that are measured. 

• Temporal resolution, or repeat cycle, describes the frequency with which images are 

collected for the same area. 

• A paragraph describes SPOT imagery. 

• Aerial photography is equally important in medium- to large-scale projects. 

• Photographs are normally collected by analog optical cameras and later scanned. 

• APhotographs are usually collected on an ad hoc basis. 

• Can provide stereo imagery for the extraction of digital elevation models. 

• Advantages are: 

• consistency of the data; 

• availability of systematic global coverage; 

• regular repeat cycles. 

• Disadvantages are: 

• resolution is often too coarse; 

• many sensors are restricted by cloud cover. 

9.2.2 Vector data capture 

• Two main branches are ground surveying and GPS (which is covered in Section 5.8). 

• Ground surveying is based on the principle that the 3-D location of any point can be determined 

by measuring angles and distances from other known points. 

• Traditional equipment like transits and theodolites has been replaced by total stations that can 

measure both angles and distances to an accuracy of 1 mm. 

• Ground survey is a very time-consuming and expensive activity, but it is still the best way to 

obtain highly accurate point locations. 

• Typically used for capturing buildings, land and property boundaries, manholes, and other 

objects that need to be located accurately. 

• Also employed to obtain reference marks for use in other data capture projects. 

9.3 Secondary geographic data capture 

9.3.1 Raster data capture using scanners 



• Three main reasons to scan hardcopy media are: 

• Documents are scanned to reduce wear and tear, improve access, provide integrated 

database storage, and to index them geographically. 

• Film and paper maps, aerial photographs, and images are scanned and georeferenced so 

that they provide geographic context for other data. 

• Maps, aerial photographs, and images are scanned prior to vectorization. 

9.3.2 Vector data capture 

9.3.2.1 Manual digitizing 

• Digitizers operate on the principle that it is possible to detect the location of a cursor or puck 

passed over a table inlaid with a fine mesh of wires. 

• Technical Box 9.1 summarizes the five basic steps in digitizing. 

• Vertices defining point, line, and polygon objects are captured using manual or stream digitizing 

methods. 

9.3.2.2 Heads-up digitizing and vectorization 

• Vectorization is the process of converting raster data into vector data. 

• The simplest way to create vectors from raster layers is to digitize vector objects manually 

straight off a computer screen using a mouse or digitizing cursor. 

• Describes how automated vectorization is performed. 

9.3.2.3 Measurement error 

• Figure 9.9 presents some examples of human errors that are commonly introduced in the 

digitizing procedure including overshoots, undershoots, invalid polygons, and sliver polygons. 

• Discussion of how errors may arise by the use of rubbersheeting, which assumes that spatial 

autocorrelation exists among errors. 

9.3.2.4 Photogrammetry 

• The science and technology of making measurements from pictures, aerial photographs, and 

images. 

• Measurements are captured from overlapping pairs of photographs using stereo plotters. 

9.3.2.4.1 Digital photogrammetry workflow 

• Figure 9.12 shows a typical workflow in digital photogrammetry. 

• Orientation and triangulation are fundamental photogrammetry processing tasks. 

• Orientation is the process of creating a stereo model suitable for viewing and extracting 3-D 

vector coordinates that describe geographic objects. 

• Triangulation (also called ‘block adjustment’) is used to assemble a collection of images into a 

single model so that accurate and consistent information can be obtained from large areas. 

• Orthoimages are images corrected for variations in terrain using a DEM. 

• Photogrammetry is a very cost-effective data capture technique that is sometimes the only 

practical method of obtaining detailed topographic data. 

9.3.2.5 COGO data entry 

• COGO is a contraction of the term coordinate geometry, a methodology for capturing and 

representing geographic data. 

• COGO uses survey-style bearings and distances to define each part of an object. 

• COGO data are very precise measurements and are often regarded as the only legally acceptable 

definition of land parcels. 

9.4 Obtaining data from external sources (data transfer) 

• A small selection of key data sources is listed in Table 9.3. 

• The best way to find geographic data is to search the Internet. 

9.4.1 Geographic data formats 

• One of the biggest problems with data obtained from external sources is that they can be 



encoded in many different formats. 

• Many tools have been developed to move data between systems and to reuse data through open 

application programming interfaces (APIs). 

• More than 25 organizations are involved in the standardization of various aspects of geographic 

data and geoprocessing. 

• ISO (International Standards Organization) is responsible for coordinating efforts through the 

work of technical committees TC 211 and 287. 

• In Europe, CEN (Comité Européen de Normalisation) is engaged in geographic 

standardization. 

• OGC (Open Geospatial Consortium) is a group of vendors, academics, and users interested in 

the interoperability of geographic systems. 

• Geographic data translation software must address both syntactic and semantic translation 

issues. 

• Syntactic translation involves converting specific digital symbols (letters and numbers) 

between systems. 

• Semantic translation is concerned with converting the meaning inherent in geographic 

information. 

• While the former is relatively simple to encode and decode, the latter is much more difficult 

and has seldom met with much success to date. 

9.5 Capturing attribute data 

• Attributes can be entered by direct data loggers, manual keyboard entry, optical character 

recognition (OCR) or, increasingly, voice recognition. 

• An essential requirement for separate data entry is a common identifier (also called a key) that 

can be used to relate object geometry and attributes together following data capture. 

9.6 Managing a data collection project 

• Most of the general principles for any GIS project apply to data collection: the need for a clearly 

articulated plan, adequate resources, appropriate funding, and sufficient time. 

• A key decision facing managers of such projects is whether to pursue a strategy of incremental 

or very rapid collection. 

• A further important decision is whether data collection should use in-house or external resources. 

 

10.1 Introduction 

• A database can be thought of as an integrated set of data on a particular subject. 

• Geographic databases are simply databases containing geographic data for a particular area 

and subject. 

• Lists the advantages of the database approach to storing geographic data over traditional filebased 

datasets including reducing redundancy, decreasing costs, allowing multiple applications, 

transfer of knowledge, data sharing, security and standards, concurrent users. 

• Disadvantages include cost, complexity, single user performance decreased. 

• Describes how to create and maintain geographic databases, and the concepts, tools, and 

techniques that are available to manage geographic data in databases. 

10.2 Database management systems 

• A DBMS is a software application designed to organize the efficient and effective storage and 

access of data. 

• Briefly outlines the capabilities of DBMS, which include a data model, a data load capability, 

indexes, a query language, security, controlled update, backup and recovery, database 

administration tools, applications and APIs. 

• This list of DBMS capabilities is very attractive to GIS users and so, not surprisingly, virtually all 



large GIS databases are based on DBMS technology. 

10.2.1 Types of DBMS 

• Three main types of DBMS are available to GIS users today: relational (RDBMS), object (ODBMS), 

and object-relational (ORDBMS). 

• A relational database comprises a set of tables, each a two-dimensional list (or array) of 

records containing attributes about the objects under study. 

• Object database management systems (ODBMS) were initially designed to address the 

weaknesses of RDBMS, including the inability to store complete objects directly in the 

database (both object state and behavior) and poor performance for many types of 

geographic query. 

• ODBMS have not proven to be as commercially successful as some predicted because of 

the massive installed base of RDBMS. Thus appeared… 

• Hybrid object-relational DBMS (ORDBMS). These can be thought of as an RDBMS engine with 

an extensibility framework for handling objects. 

• The ideal geographic ORDBMS is one that has been extended to support geographic object types 

and functions through the addition of a geographic query parser, a geographic query optimizer, a 

geographic query language, multidimensional indexing services, storage management for large 

files, long transaction services, replication services. 

10.2.2 Geographic DBMS extensions 

• Two of the commercial DBMS vendors have released spatial database extensions to their 

standard ORDBMS products: 

• IBM – DB2 Spatial Extender and Informix Spatial Datablade 

• Oracle Spatial 

• Neither is a complete GIS software system: 

• focus is on data storage retrieval and management; 

• provides basic functions to store, manage, and query geographic objects; 

• no real capabilities for geographic editing, mapping, and analysis. 

10.2.3 Geographic middleware extensions 

• An alternative to extending the DBMS software kernel to manage geographic data is to build 

support for spatial data types and functions into a middle-tier (or middleware) application server. 

10.3 Storing data in DBMS tables 

• The lowest level of user interaction with a geographic database is usually the object class (also 

called a layer or feature class), which is an organized collection of data on a particular theme. 

• Object classes are stored in a standard database table, a two-dimensional array of rows and 

columns. 

• Rows contain objects (instances of object classes). 

• Columns contain object properties or attributes. 

• The data stored at individual row, column intersections are usually referred to as values. 

• Geographic database tables are distinguished from non-geographic tables by the presence of a 

geometry column (often called the shape column). 

• To save space and improve performance, the actual coordinate values may be stored in a 

highly compressed binary form. 

• Tables are joined together using common row/column values or keys. 

• Following joins, all tables can be treated as a single table. 

• Lists Codd’s five principles for the efficient and effective design of tables and introduces the 

concept of normal forms. 

• Normal forms improve the simplicity and stability of a database and reduce redundancy of 

tables by splitting them into sub-tables that are re-joined at query time. 



• Notes that large tables common in geographic applications lead to tendency for nonnormalized 

table designs in GIS. 

• Includes a worked example of normalization of a simple land parcel tax assessment table. 

10.4 SQL 

• The standard database query language adopted by virtually all mainstream databases is SQL 

(Structured or Standard Query Language: ISO Standard ISO/IEC 9075). 

• May be used directly via command line, compiled in a general purpose programming 

language or via a GUI. 

• The third major revision of SQL (SQL 3), which came out in 2004, defines spatial types and 

functions as part of a multi-media extension called SQL/MM. 

• There are three key types of SQL statements: 

• DDL (data definition language) used to create, alter, and delete relational database 

structures; 

• DML (data manipulation language) used to retrieve and manipulate data; 

• DCL (data control language) handles authorization and access; 

• Text briefly walks through simple examples of the first two of these. 

10.5 Geographic database types and functions 

• Working together, ISO and OGC have defined the core geographic types and functions to be used 

in a DBMS and accessed using the SQL language. 

• Figure 10.5 shows the geometry class hierarchy. 

• There are nine methods for testing spatial relationships between these geometric objects. 

• Each takes as input two geometries and evaluates whether the relationship is true or not. 

• Figure 10.6 illustrates two examples. 

• The full set of Boolean operators to test the spatial relationships between geometries is: Equals, 

Disjoint, Intersects, Touches, Crosses, Within, Contains, Overlaps, Relate. 

• Seven methods support spatial analysis on these geometries: Distance, Buffer, ConvexHull, 

Intersection, Union, Difference, SymDifference. 

10.6 Geographic database design 

10.6.1 The database design process 

• All GIS and DBMS packages have their own core data model that defines the object types and 

relationships that can be used in an application and which drive how data types will be 

implemented and accessed and how more advanced types of feature types and relationships are 

created. 

• Database design involves the creation of conceptual, logical, and physical models in the six 

practical steps shown in Figure 10.9. 

• The next sections summarize each of these steps and their products. 

10.6.1.1 Conceptual model 

• Model the user’s view 

• Define objects and their relationships 

• Select geographic representation 

10.6.1.2 Logical model 

• Match to geographic database types 

• Organize geographic database structure 

10.6.1.3 Physical model 

• Define database schema. 

10.7 Structuring geographic information 

10.7.1 Topology creation 

• Two database-oriented approaches have emerged in recent years for storing and managing 



topology: Normalized and Physical. 

• Normalized Model focuses on the storage of an arc-node data structure. 

• It is said to be normalized because each object is decomposed into individual topological 

primitives for storage in a database and then subsequent reassembled when a query is 

posed. 

• Normalized approach advantages are: similarities to the familiar arc-node concept, geometry 

is only stored once, access can be via an SQL API. 

• Normalized approach disadvantages are: query performance suffers, standard referential 

integrity rules in DBMS have no provision for the complex topological relationships, updates 

are problematic due to cascading effects. 

• Physical Model topological primitives are not stored in the database and the entire geometry is 

stored together for each object. 

• The only other things required to be stored are the specific set of topology rules. 

• Topological relationships are then computed on-the-fly whenever they are required by client 

applications. 

• Requires an external client or middle-tier application for validating topological integrity. 

• Figures 10.10 and 10.11 illustrate these forms for the same geometry. 

10.7.2 Indexing 

• Geographic databases tend to be very large and geographic queries computationally expensive. 

• Indexes speed up searching by allowing random instead of sequential access. 

• A database index is, conceptually speaking, an ordered list derived from the data in a table. 

• Figure 10.12 and the related paragraphs explain a simple example of the standard DBMS 

onedimensional 

B-tree (Balanced Tree) index that is found in most major commercial DBMS. 

• Since these 1-D indexes are very poor at indexing geographic objects, several geographic 

indexing techniques have been developed. 

10.7.2.1 Grid index 

• A grid index can be thought of as a regular mesh placed over a layer of geographic objects. 

10.7.2.2 Quadtree indexes 

• Quadtrees are data structures used for both indexing and compressing geographic database 

layers, although the discussion here relates only to indexing. 

• Several paragraphs and diagrams explain quadtrees. 

10.7.2.3 R-tree indexes 

• R-trees group objects using a rectangular approximation of their location called a minimum 

bounding rectangle (MBR) or minimum enclosing rectangle (see Box 10.2). 

• Groups of point, line, or polygon objects are indexed based on their MBR. 

• Technical Box 10.2 explains that a MBR essentially defines the smallest box whose sides are 

parallel to the axes of the coordinate system that encloses a set of one or more geographic 

objects. 

10.8 Editing and data maintenance 

• Editing is the process of making changes to a geographic database by adding new objects or 

changing existing objects as part of data load or database update and maintenance operations. 

• A database update is any change to the geometry and/or attributes of one or more objects or 

any change to the database schema. 

• Contemporary GIS come equipped with an extensive array of tools for creating and editing 

geographic object geometries and attributes. 

10.9 Multi-user editing of continuous databases 

• It is relatively easy to provide multiple users with concurrent read and query access to a 



continuous shared database, but more difficult to deal with conflicts and avoid potential database 

corruption when multiple users want write (update) access. 

10.9.1 Transactions 

• A group of edits to a database is referred to as a transaction. 

• Many geographic transactions extend to hours, weeks, and months, and are called long 

transactions 

10.9.2 Versioning 

• Identifies two kinds of versioning: 

• pessimistic locking locks out all but one user during an update operation; 

• optimistic versioning allows multiple users to update at the same time. 

• Versioning addresses the locking concurrency problem and supports alternative representations 

of the same objects in the database. 

• Within a versioned database, the different database versions are logical copies of their parents 

(base tables). Only the modifications are stored in the database. 

• Branching and merging occur as the two versions are managed. 

• Includes an example illustrating how versioning works. 

10.10 Conclusion 

• DBMS require a database administrator (DBA) to control database structure and security, and to 

tune the database to achieve maximum performance. 


