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. Database history
. Relational database modeling
. Database example
. Installing MySQL, Apache, and PHP
. Structured Query Language, SQL
. Using MySQL
. PHP (ready to lecture 9)

. Web - database connection (ready to lecture 9)
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DATABASE HISTORY

1960 Files with records and fields.
« Docuementnb, project, content, date, engineer, department
122, stibro Aalborg 1997, section, 25-8-1997, Niels Nielsen, engineering 1.

Early 1960. Hierarchical databases
« Grows in a tree like structure from the root. Efficient to search but hard to make changes in

the structure.

iz =) 73]

I
T

| [T [ I | I [ [T [ I
[Room 1| |Room 3 |Room6||Room4|| [Room 1| |Room2z| |Room1|[Room 2| |Room5||Room6||

The Hierarchical Database model
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DATABASE HISTORY

Mid 1960  The Network model

* Uses the association as its basic unit. It consists of linked independent entities. This daabase
is more flexible than the hierarchical when it comes to introduce new entities but it may be
harder to see through than the hierarchical structure.

The Network Database model
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DATABASE HISTORY

Late 1970 The Relational Database Model

 (Codd, 1982), "Relational Database: A Practical Foundation for Productivity". Communications of the ACM
(Association for Computing Machinery), February 1982, Volume 25, Number 2.

* Chen Peter Pin-Shan, 1976, "The Entity-Relationship Model - Toward a Unified View of Data".

Table name —_ Yilla

Room Room Equipment The restrictions to tables are: (Howe D R, 1983,
, : "Data Analysis for Data Base Design".
vtypm: f;ﬁ? ' §;§m g%ﬁm N% ﬁ%gm ﬁ%mpm' Edward Arnold Ltd., London (page 37)):
i ;i Eé =1 fchin R1 i « The ordering of rows is not significant; that
Rov — L 1 | 2 | B¢ Rz Bath Rl 12 is th be interch d without
R3 Sleep Ri I3 is, the rows can be interchanged withou
é ;f g? R4 Living R1 14 affecting the information content of the table.
2 Fi R2 ) : ke £ * The ordering of columns is not significant.
: : : \ ' (We can ensure that this is so by insisting
that each column within a table has a distinct
,\ attribute type name).
Attribue tpe Table (relation) \J< \ | « Each row/column intersection contains a
Foreign keys single attribute value. Multiple values are not
. Equipment . Values are picked 8};'2; primary allowed.
?c?u:i;-‘rﬁe EQPM. | pyame anry Ke¥  from a DOMAIN « Each row in a table must be distinct; no two
value '\Wpe rows can have the same attribute values
I | FEomic cooker throughout. (The significance of this rule is
g “ ?E;“ziim that a row can always be uniquely identified
) i by quoting an appropriate combination of
The Relational Database model attribute values)
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Why use a database?

» Avoid duplication of data (non-redundancy)

« Establish a standardised way to extract adapted and
selective data from information containers (both for
humans and machines)

- Efficient maintenance, separate information storage from
information presentation

« Efficient and easy way to update an information
container (stand-alone entities)

 Build information containers available to different
programs and web-applications

Cand. Scient Bygningsinformatik, IKT og Videnrepraesentationer [8-9] sem.2 2010 Per Christiansson
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The Entity-Relationship model (E-R)

person
personid Belongs gIroupperson
£ b groupid
navi ==
personid
ENAVIL -
—— = foreign key

person pmjgmnp =
nid groupperson projtype
perso . roiid
— groupid groupid pro)
fnavn i rojname
p_roud personid R
ENAavIL date date
projgroup projiype
groupid @ projid
projid projname
date date

The sem6_project_db database

sem.2 2010

One-to-one relation:
(could e.g. be used to link persons one-to-one to different groups
of limited set of specified different group types. In this way space
could be saved by reducing a number of group type
attributes/properties).

One-to-many relation:
Example 1: One project type may be run by many different
project groups
Example 2: One person may belong to many groups (may be not
in semester 6 but anyhow)

Many-to-many relation:

Example: Every person may participate in many groups each
running different project types. This construct is not allowed
therefore we created the 'groupperson’'.

Strong(or regular) entities may be used by other databases (for
example 'person') but weak entities containing foreign keys are
dependent of the existence of another entity.

The strong relation 'projtype' may have 'projid's which not
necessarily are run by any group. This is OK if the entity is strong
(which it is). In the figure this is marked by a ring in the fork. As a
contrast all persons (‘personid') must belong to at lest one group

(‘'groupid").

As before not two primary keys may have the same value or be
empty in case it consists of many attributes.

Per Christiansson
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Database structure example

Uppdaterad 18.4.956 PCIUE

i i 5 i PROJEKTDELTAGARE
PFOJekT[ Svengk_ byggforskning pa World W|d_e Web PROJEKTBESERIVRING
(Swedish Building Research on the Word Wide Web) abetsuppgifiyp
. . . ; i * PUBLIKATIONSMEDIUM
Statens Rad for Bygforskning Sverige (BFR). 1997 projektar . Troitel
ersonny *
P projtiteleng —publr  ®
projbelopp ——taedivrn
starttid producernt
sluttid bestor
FRRERIDELTADARE PROJEKTEESKRIVNING wwrwok }S::Vlsk
P roaraentay
i‘f_ﬂ‘gg‘;‘;‘gﬁ"xﬁzgm' — [Besiming avproeiaee PUBLIKATIONSMEDIUM GRUFFDELTAGARE
: __ Jinne]
och deras uppgifer __ | Den fysiska publikationen ersonny
sora pé ndgot sint kan -lérupp "
GRUPPDELTAGARE Jistribueras. Den §rsiska abetsuppgiftyp * PUELIKATIONSFORMAT
Deltagare och uppgifter fin PUBLIKATION — L rediura *
persons i gupper dver | — PUBLIKATIONSFORMAT GRUPPBESKRIVNING PUBLIKATION forrnat
projektnivi Publikationens Koraraetar
logiska innehill ;Url:iikaaiomns logiska | gnpp x publoy *
znpptitel pub.k\amn
GRUPPEESKRIVNING bilﬂﬁd 1;“'21‘1!'“
upplost
Beskrivning av gppers PERSONREGISTER FORFATTARE beskrivning % FORFATTARE
innehdll och uppgifter, Beskrivning av — Spl
— . S De som producerst | personny
liksorn dess naran frsiska och juridiska | — publikationens abstract publnr «
personsr och hur logiska innshill
toan Kan
TELEFONLISTA [koraraunicera red,
sph dessa. PUBLIKATIONSNYCKELORD PERSONREGISTER
koraraunikations- || Mhrckelord for respektive TELEFONLISTA " PUBLIKATIONSNYCKELORD
kanal publikation personor .
personry fraran — l:;cbkk:b a =
TELEFONTYPBESKR telefortyp * enarn
i . NYCKELORDLISTA boroirons ;3"”:’;‘;"”’
lande ehﬁllare oc . =53
ko ations} 1 Ifrckelordsregister. poster
ort
TELEFONTYPBESKR land
ernail NYCKELORDLISTA
telefortyp ¥ url
beskrivming Pg rorckelord, *
bg beskrivning

Oversigtlig og detaljeret datamodel over passende fremtidlig lagringsstruktur for forskningsinformation vid BFR.
http://it.civil.aau.dk/it/reports/1997_swebu/r_swebu_3_6_1997.pdf
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Relational Algebra

The relational algebra forms the fundament for the relational databases.

Restrict: Returns a relation consisting of all tuples from a specified relation

¥ that satisfy a specified condition (often refereed to as Select. SQL select is
" though more powerful and includes the functionality of all the eight algebraic
operations, and more besides).
b
c|x Project: Returns a relation consisting of tuples that remain as (sub)tuples in
¢ |y a specified relation after specified attributes have been eliminated

Product: Returns a relation consisting of all possible tuples that are a
combination of two tuples, one from each of the two specified relations.

Intersection

Union: Returns a relation consisting of all tuples appearing in either or both of
two specified relations.

Intersect: Returns a relation consisting of all tuples appearing in both of two
specified relations.

Difference: Returns a relation consisting of all tuples appearing in the first

Natuzal) Join Divide and not the second of two specified relations.
A » “a
at (o] [wilet| ot [w1let a |x |§| Join: Returns a relation consisting of all possible tuples that are combination
of two tuples, one from each of two specified relations, such that the two
82| bl) |v2|c2) a2 bl )cl 7 tuples contributing to any given combination have a common value for the
a3 [b2| [b3|c3| |a3|v2|c2 alz common attribute(s) of the two relations (and that common value appears
b | x just once, not twice, in the result tuple).
c|¥

Divide: Takes two relations, one binary and one unary, and returns a relation
consisting of all values of one attribute of the binary relation that match (in

Belational algebrs operaors the other attribute) all values in the unary relation.

The original eight operators (0verview).
[From {Date, 1996) page 140-141].
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Normalisation

Person nb.i Namel Department code | Department name I Course rmm' Total course cost

Account nb.i Course daneiCouxse lengthi Course type | Course cost I
T T T T T

The normalisation of the logical database layout (conceptual model) will get
rid of redundant information and also helps the designers to check the

functionality of the database (update rows, delete rows, etc.) et
Person nb | Name | Dept. | Dept name | &ccount [ Total course cost
The principle is that we in the conceptual model identify those attributes that .
identify the rows of a table (entity). We call these attributes primary key(s). L = = = = ——
They are selected from a set of attributes we call candidate keys. Example if Person nb (Ctonrse type | Course m@ Course m{ Course length | Course cost ‘J
two or more persons have the same name it is not enough to use name as e ——

primary key. We must then add another candidate key as primary key or
instead use a unique personal number as primary key.

Eliminate elements from the records which are not functionally

The goal is to arrive at a non redundant descriptions of entities (thing, dependent of many identities (keys).
: : : : or {hawve all non-key fields fully functionally dependent on the primary key)
person, actions, events, etc.) grouping together properties (attributes) that or (you should not be able 1 o identify sny part of the record Wniquely by

belongs to different objects (later entities in the database), and to provide using any part of the key)

unique identifications for each row (instantiation of an entity).
Person nb | Name | Dept. Deptnam( Account )‘otal course cost .

This process involves mapping and reducing so called functional
dependencies between attributes and primary key (or part of it).

| L 1 L 1 I
| Person nb | Coarse type | Course date

We normalise the model in three (possibly five) steps. First to third normal

forms | Course type | Course namel Course length ICoume cost |

1. Eliminate repetitive elements from the records. (Basic table structure Eliminate functionality dependent records elements
concern). which are not identified

2. Elimination of elements from the records which are not functionally or {a non-key field must only depend on a primary key)
dependent of many identities (keys). (Relations between keyed and non-
key fields of a record). Person nb| Name [ Dept.| Total course cost

3. Elimination of functionally dependent record elements which are not .
identified. (Relations between non-key fields of records). DSt | bisie | Accant

Person nb. [ Course type | Course date

Course type [ Name | Course length |Course cost

Cand. Scient Bygningsinformatik, IKT og Videnrepraesentationer [8-9] sem.2 2010 Per Christiansson
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The ‘Building’ database

Site (IfcSite)
= : Floor (IfcBuilding Store
Ig Relationships Spacgs {Ichpﬁ} Y) A
Equipment {IfcDoor
building building_space equipment IfcWindow)
% building_id % building_id ? equipment._id
building_type % space_id equipment_type CaAD DB
owner ® floor_number
nb_floors nb_spaces
'Cad' format
IGES SNy
STEP
IFC
space_equipment spaces
% space_id ¥ space_id
? equipment_id space_type
number space_area
SITE | Key
; SERVER
.‘U&-’_ﬂkw}ﬁ' -~ B
address
BUILDING_SITE
. - ™ -
The tables in the building database. /ﬁ,gfjﬂ}’gﬂ
Tables are (_:onnected in the SQL WHERE clause ensuring that BUILDING L1—
correct join is made. Bt &
building_type
o \ BUILDING_SPACE
nb_floors A
The database can be downloaded here = N ekl i
L e &
MySQL version SPACES | =y~
http://it.civil.aau.dk/it/education/models/building_mysql/building.zip apdee A& -
http://it.civil.aau.dk/it/education/models/building_mysql/buildingsem2.sq| ZEZ’SZ'&"’E
) — \ SPACE_EQUIPMENT
Access version h e A
N7 TIPRNE : : T O L exreetponeant /Y
htt_p.//lt.C|V|I.aau.dk/|t_/educahon/models/bu|Id|nq/bU|Id|nq.mdb EQUIPMENT LT somber
With ASP example files aytgrment if = |

http://it.civil.aau.dk/it/education/slides/asp_www_db_building.html

The sem6_project_db database (access),
http://it.civil.aau.dk/it/education/slides/db_sem6 2002 groups.html

Cand. Scient Bygningsinformatik,
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Structured Query Language

SELECT atwibute 1, atuibut 2,. . attrubute n

FROM tablel,....table k Resulting table

WHERE conditional clavses attr 1 |atr 2| ... attr n

Reduction of the
original 'cartesian attibute
product

— The SELECT-statement comprises the relational
bl 2 algebra opertors; RESTRICT, PROJECT and JOIN
(Date, 1996);
table n

Date C., J., 1996, 1994, "An Introduction to
Database Systems". Sixth edition. Addison-Wesley
Publishing Company. Reading, Massachusetts.
L (839 pp.)

The SQL SELECT statement basics

g Relational terms: relation tuple attribute

Fur Clrtinswa 37998 SQL terms: table row column
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Structured Query Language

"";M anipulation

Select,....
Data Definition

Define, Delete,...
Data Control

Locking, transctions,...

Table containers

Gy Crstsiayon 31998

SQL is a language to control and
manipulate relational databases.

1979, Relational Software, Inc. (now
Oracle) introduced the first
commercially available implementation
of SQL

ANSI-86 SQL, SQL89 - SQL/92 -
SQL2, SQL99, SQL2003 (xml..),
SQL2006, SQL2008
ANSIX3.135-1992 (600 pages)!
(International Standard Database
Language)

SQL.org, http://www.sql.org/

See also http://www.jcc.com/sql.htm
(SQL Standards Home Page)
W3Schools SQL-tutorial,
http://www.w3schools.com/sql/
http://en.wikipedia.org/wiki/SQL

Per Christiansson
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Installing MYSQL, PHP and APACHE servers

MAMP, http://www.mamp.info/

The abbreviation "MAMP" stands for: Macintosh, Apache, Mysql and PHP.
With just a few mouse-clicks, you can install Apache, PHP and MySQL for
Mac OS X!

' WAMP
http://en.wikipedia.org/wiki/Comparison_of WAMPs (Comparison of
WAMPs)
http://www.wampserver.com/en/

MySQL database
http://dev.mysqgl.com/downloads/

M H S QL http://www.phpmyadmin.net
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MYSQL query

LXeN)

[«][»] [ A A ][+ [@ntp://iocalhost:8888/MAMP/

¢ ] (_Q' Google D!

&3 localhost » (g3 building

[ Structure ,2SOL

MAMP & MAMP PRO powered by appsolute GmbH

j’Search (1Query &yExport Tilmport 4ZOperations g3 Privileges [%Drop

WyAdmir .
T Field: |_"building™. " building_id* ) | “building_space". " floor_nb" ) | “spaces’." space_type" )
t I:I Sort: | Ascending ﬂ | Ascending ﬂ Ascending _;}
Database Show: ] [c] (]
L building (5) ) Criteria: = "building_space". “building_id " “building_space". “space_id* = “spa
building (5) Ins: () And: (O
De: ) Or: @
[ building
B building_space
B equipment
B spaces
B} space_equipment
Modify: Or: () And: ® Or: () And: ® Or: () And: ®
Ins () Del O Ins O Del O Ins (] Del () phpMyAdmin is used as a
Add/Delete Criteria Row: (0 [3)  Add/Delete Field Columns: (0 [3)  ( Update Query) local database

rUse Tables

building
building_space
equipment
space_equipment
spaces

( Undate Ouerv )
Update Query

1 buildi

~SQL query on dat

SELECT “building”. building_id~, ."floor_nb~,
“spaces”. space_type"
PROM building, building_space, spaces
WHERE (( building” . building id” = “building_space”. building_id") AND

( “building_space”. space_id” = “spaces”. space_id")) A
ORDER BY “building” . building_id~ ASC, “floor_nb” ASC, v
“spaces” . space_type  ASC

“building_space’

“building_space”.

Submit Query

administration program to
create and access
databases.

You get some help to
formulate sql statements.
Part of these can later be
used in php server side
scripting files to access the
database from a web-
browser.

sem.2 2010
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MYSQL query

®00 MAMP
[«]»] [ A [A ][+ [@nttp://iocalhost:8888/MAMP/ ¢ ] (Qr Google D

MAMP & MAMP PRO powered by appsolute GmbH

&3 localhost ) G building » [ building M
[E/Browse p&Structure 72SQL 'Search Fcinsert [EExport [fjimport 4ZOperations [ffEmpty [¥Drop
T = <« Showing rows 0 - 19 (20 total, Query took 0.0007 sec)
php““-""‘”"” SELECT ‘building®.‘building_id" , ‘building_space" . floor_nb® , ‘spuces’.‘space_type'
FROM building, building_space, spaces
o E B s ( |
“building" . building_id" = “building_space’ . building_id" |
Database . « ‘ .
building (5) ﬂ , building_spuce’ . space_id" = ‘spaces’.space_id e
)
o ORDER BY ‘building®.'building id* ASC , ‘building spuce’.’£loox nb® ASC , “spaces’.’spuce type® ASC b4
building (5) () Profiling [ Edit ] [ Explain SQL ] [ Create PHP Code ] [ Refresh ]
[ building
B building_space — . ——
B equipment (Show: ) 30 row(s) starting from record # ThIS |S the reSU|t from a
B spaces .
B space_equipment in [ horizontal [%) mode and repeat headers after 100  cells

query to the database
+ Options from phpMyAdmin.

building_id floor_nb space_type

b1 1 auditorium_medium
b1 1 kitchen

b1 office_large
auditorium_small
office_small
kitchen
office_large
office_small
auditorium_medium
kitchen
office_medium
auditorium_small
office_small
double_room .
single_room
auditorium_medium
double_room
double_room
double_room
single_room

o
=

EEBTETTERRRRRIZIII
N T N S W - I XU S RN

<
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PHP

1994 Personal Home Page (Rasmus Lerdorf). Later PHP: Hypertext Preproessor

PHP is a server side scripting programming language that can be used as standalone programming
language or in combination with HTML.

Use /16/ Langborg-Hansen K (2010) "PHP og MySQL". Libris (pp. 84).

Start with chapters 1-6, 8 followed by
Chapters 11, 14, 15.
Use the downloadable PHP-scripting sample example files.

Storewel b1
\: ‘\uu'-‘m 3 poede
Beoewiaty gereader = <Lt
\ 2

e L

Also use ref
15/ W3 schools. PHP Basic, PHP Database Tutorials. http://www.w3schools.com/php/

for references.
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Calling MySQL from the WWW

®0o http://localhost:8888/php_building_1_localhost3.php

[ « | > ] [ A | A] [+ l\yhttp://Iocalhost:8888/php_building_l_localhost3.ph G] (Q' Google )
ey e

List Building nb, Building type, Floor nb, Space M
id, Space type (in all buildings on all floors)

Building nb.[Building type||[Floor nb|[Space Id|[Space type

bl [[office In [[s3 [[office_large

b1 [[office n [[s4 [[kitchen |

bl lofﬁcc | 1 “s6 ‘audilorium_medium]

bl [[office 2 [s1 [[office_small y

bl office 2 [ls5 auditorium_small

bl office 3 [ls1 office_small

bl [[office I3 [ls3 [[office_large |

bl ‘ office ‘ 3 “54 ‘ kitchen ]

b2 [[office [1 [s2 [[office_medium

b2 [[office I [[s4 [[kitchen

b2 [[office n [[s6 [auditorium_medium

b2 [[office 2 [ls1 [[office_small |

b2 [[office 2 [ls5 |[auditorium_small |

b3 [[hotel 1 [[s8 single_room

b3 [hotel 1 [lso double_room

b3 [hotel 2 [ls6 [auditorium_medium|

b3 “ho[cl ‘ 2 “59 ‘ double_room ]

b3 [hotel 3 [s9 [double_room U
b3 [[hoter [ [[s8 single_room

b3 [[hote1 [ [lso [double_room |

Cand. Scient Bygningsinformatik,

IKT og Videnrepraesentationer [8-9]

<?php

$con = mysql_connect("localhost:8888","root","root");
if (1$con)

die('Could not connect: ' . mysql_error());
mysql_select_db("building",$con);

$strQuery = "SELECT ‘building’. building_id","building"."building_type", ‘building_space’. floor_nb",
‘building_space’.’space_id", ‘spaces’.'space_id", ‘spaces’. space_type" "; $strQuery = $strQuery . "
FROM building, building_space, spaces ";

$strQuery = $strQuery . "

WHERE (("building". building_id" = “building_space". building_id*) AND
("building_space’."space_id" = ‘spaces’.'space_id") )";

$strQuery = $strQuery . "ORDER BY building.building_id ASC, building_space.floor_nb ASC,
building_space.space_id ASC";

$result = mysql_query($strQuery);
7>

<HTML>

<BODY bgcolor="ffffff">

<h2>List Building nb, Building type, Floor nb, Space id, Space type (in all buildings on all
floors)</h2><BR><BR>

<?php

echo "<table border='1">";

echo "<tr>";

echo "<td>";

echo "<B>Building nb.</B>";

echo "<tr>";
echo "<td>";
echo $row[building_id];
echo "</tr>";

echo "</table>";
mysql_close($con);
</BODY>
</HTML>

sem.2 2010 Per Christiansson
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Calling MySQL from the WWW

®oo building_1_8

h{< l > ] [ A | A] mwhttp://Iocalhost:8888/buiIding_l_B.php

building_1_8

C] (Q' Google )

Welcome to the Virtual Building.

You can below investigate the building model with regard to what types of spaces it contains.

Input spacetype (% if you want to see all spaces): offi (‘search spaces )

Per Christiansson, 26.9.2010

\ 2

®no building_1_8

‘ [ « l > ] [ A | A] [i]kyh!tp://Iocalhos(:8888/buiIding_1_8.php

building_1_8

6] (_Q' Google ) ‘

php_building_1 _| tba

List Building nb, Building type, Floor nb,
Space id, Space type
(in all buildings on all floors)

Building nb.[Building type|[Floor nb|[Space Id|[Space type |
bl |[office 1 [[s3 [[office_large |
bl |[office 2 [ls1 [[office_small

bl |[office 3 [ls1 office_small

bl [[office 3 [ls3 office_large

b2 ] office 1 ”sZ office_medium

b2 ] office 2 ||sl I office_small ||

Cand. Scient Bygningsinformatik,

If you want you can download the corresponding php file
http://it.civil.aau.dk /it’education/models/building/building_1_8.php

When you develop the server-side php-scripting file in php you should
insert comments to explain what the file does. This done in lie with //
statement or in blocks surrounded by /* text */.

Make progress on small steps running the page on the localhost for each
change you make in the php-file. Save versions so you an step back at
any time.

In this example we have used if-else statement to be able to handle both
forms input and calls to the database in the php-file. Different html files
are out put from the server and sent to the web browser depednet on if
any search value are given.

sem.2 2010
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END

http://it.civil.aau.dk
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SYSTEM DEVELOPMENT

User

design and
RealWorld  ..ajuation

Data
modelling @

@ Environment. @
@ Specification,

Conceptual
modelling

KNOWLEDGE

E-’%gﬂ

[ ER | = @
= -
2
INFORMATION §
Z
E
notes MM
DATA !
A B Room 1976 hp2116

Business
Ontologies

ICT systems
ontologies

© Per Christiansson 1.10.2007

-

Resources

Ambition Time

& ©

©Per Christiansson 2.2000

Always achieve a good balance between
Time, Ambition and Resources.

From the real world to
implemented systems in use

Per Christiansson
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MODELS OF THE REAL WORLD

The design solution space is

expanded during the synthesis _é' , .
process and narrowed down - The early deSIQn process
through analyses
User Environment, UE, design focgses on user
% > environment, UE,
design/implementation
Usecnesds copiye and the later phases on
Requirements formulation software development and
implementation.
Evaluation
HJ L > The UE design including
hodels user needs capture and
System implementatign user req_wrements
3 ” formulations can be
supported by contextual
Evaluation design methodology.
Requirements formulation Different evaluation
- paradigms can be used as
@ Adivity Software System design design/implementation
® Designimplementation focus progresses.
X Observation ®Per Christansson 31.3.2004
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SYSTEM DEVELOPMENT

In the real world we identify
activities, things, processes,
context, and persons.

e e B The real world can be described

‘Ontologies’ gefinitionsSf o fesion ang as (interrelated) systems (no de-
facto structure is available today)

to accomplish different functions
e.g. a comfort system to provide
personal living and working
quality, personal transport
system, load carrying building
system, escape system, and
communication systems
(collaboration, knowledge
transfer, mediation, virtual
meeting).

Business
Ontologies

Per Christiansson 11.10.2006
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MODELS OF THE REAL WORLD
The Real World, Models and Systems

Conecptual Model Level Data Model Level ICT Systems Level

The HOLISTIC view
{ pt#“ b El ‘L The holistic view.

N We use different kinds
S | - of ICT support in the
Nodhons = Y building process and
the built environment.

The ICT systems
support different
functionalities in the
building process and
built environment.

Real World

© Per Christiansson 2.2010
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