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Appendix A : 3D Shortest Route Model 
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Appendix B: Metadata for PUK Geodatabase 

  



Title Abstract Purpose Data source Attributes Coordinate system Spatial 
representation

Date created Created by Scale

PUK_Zones The feature class illustrates 
the different zones of the 
Potchefstroom campus of the 
North West University

The PUK_Zones feature class 
was created by digitizing the 
zones from a campus 
infrastructure CAD file.

Potchefstroom Campus 
Technical Services Department. 
2011.

Object_ID, Unique_ID, 
Number_of_Buildings, 
Shape, Shape_length, 
Shape_Area

Type: Projected. Datum: WGS 
1984. Projection: 
WGS_1984_UTM_Zone_35S 

Vector: Polygon Apr-11 Carl Bester 1 : 100

PUK_Buildings The PUK buildings feature 
class provides a two 
dimensional sense of where 
the buildings are located on 
campus. The feature class 
participates in the 
PUK_IT_Topology in order to 
ensure that network ports and 
switches are located indoors.

The PUK_Buildings feature 
class was created by digitizing 
the polygons from CAD files 
depicting the layout of 
buildings E4 and E6.

Potchefstroom Campus 
Technical Services Department. 
2011.

Objec_ID, Shape, 
Unique_ID, Zone_ID, 
Name_of_Building, 
Faculty, Department, 
Number_of_Floors, 
Shape_length, 
Shape_Area

Type: Projected. Datum: WGS 
1984. Projection: 
WGS_1984_UTM_Zone_35S 

Vector: Polygon Apr-11 Carl Bester 1 : 100

PUK_Rooms The PUK_Rooms feature class 
depicts the rooms of each 
floor on multiple levels. The 
feature class also describes 
the space type of each room. 
PUK_Rooms is divided into 
subtypes according to each 
floor so that potentially all of 
the campus rooms can be 
represented in a singular 

The rooms  were digitized 
from aligned CAD files.

Potchefstroom Campus 
Technical Services Department. 
2011.

Object_ID, Shape, 
Unique_ID, Building_ID, 
Space_Type, Owner_ID, 
Capacity, Floor, 
Shape_Length, 
Shape_Area

Type: Projected. Datum: WGS 
1984. Projection: 
WGS_1984_UTM_Zone_35S 

Vector: Polygon May-11 Carl Bester 1 : 100

Switches The feature class depicts the 
switches of the campus 
computer network. The 
feature class is divided into 3 
subtypes. The source switch of 
the network, the zonal 
network distributing switches 
and the local building network 
swithces. Switches play a 
major role in the network 
dataset and acts as one of the 

No data were available for the 
location of the switches. The 
switches were physically 
observed and the vertical 
space between each was 
speculated.

Field work Object_ID, Shape, 
Unique_ID, 
Model_name, Room_ID, 
Job_ID, Max_attach, 
Cable_ID, Type, 
IP_address, 
Source_data

Type: Projected. Datum: WGS 
1984. Projection: 
WGS_1984_UTM_Zone_35S 

Vector: Point Jul-11 Carl Bester 1 : 100

Network_Port Network ports serve as the 
end-point of the computer 
networks. It depicts the 
location and attributes of the 
network ports inside of 
buildings. Network ports take 
part in the network dataset 
which depicts the connectivity 
between utility infrastructure.

The location of the network 
ports on the ground floor of 
building E4 was digitized from 
a CAD file. The location of 
network ports on the 1st floor 
of E4 as well as for the whole 
E6 building were determined 
from hard copy building 
infrastructure layout maps.

Potchefstroom Campus 
Technical Services Department. 
2011. Ingplan Consulting 
Engineers CC. 1998 - 2000

Object_ID, Shape, 
Unique_ID, Room_ID, 
Job_ID, Source_data

Type: Projected. Datum: WGS 
1984. Projection: 
WGS_1984_UTM_Zone_35S 

Vector: Point Jul-11 Carl Bester 1 : 100

Metadata for the PUK Geodatabase



Title Abstract Purpose Data source Attributes Coordinate system Spatial 
representation

Date created Created by Scale

Cables This feature class depicts the 
different network cables of the 
study area in 3D. It makes 
use of subtypes to depict the 
different types of cables 
employed on the 
Potchefstroom campus. The 
feature class shows the cables 
inside of three buildings on 
multiple floors, and also 
makes out the bulk of the 
network dataset.

The location of the cables 
indoors were derived from 
hard copy building 
infrastructure maps, while the 
outdoor cables were derived 
from campus infrastructure 
CAD files.

Potchefstroom Campus 
Technical Services Department. 
2011. Ingplan Consulting 
Engineers CC. 1998 - 2000

Object_ID, Shape, 
Unique_ID, Type, 
Standard_name, 
IEEE_name, 
Max_length, 
Max_attach, 
Max_speed, Job_ID, 
NP_ID, SW_ID, 
Shape_Length

Type: Projected. Datum: WGS 
1984. Projection: 
WGS_1984_UTM_Zone_35S 

Vector: Line Aug-11 Carl Bester 1 : 100

Campus_Fishnet Category 5e, Multi-mode 
optical fiber, Single-mode 
optical fiber. The extent of the 
fishnet is equavalent to 
approxiametely the extent of 
the campus. The grid cells are 
1m x 1m. The fishnet is 
utilized when the location of 
outdoor infrastructure 
elements are needed.

The campus fishnet was 
created by utilizing the Create 
Fishnet tool in Arc Toolbox 
(Arc Catalog).

The fishnet feature class was 
automatically created by 
ArcCatalog. 

OID, Shape, 
Shape_Length

Type: Projected. Datum: WGS 
1984. Projection: 
WGS_1984_UTM_Zone_35S 

Vector: Line Aug-11 Carl Bester N/A

List_of_Contracto
rs

The List_of_Contractors table 
lists the contractors who 
perform regular maintenance 
tasks on the university 
campuses, a well as the 
attributes associated with 
each contractor, such as 
contact information, 
occupation and the company 
they work for.

The List_of_Contractors table 
was created in Arc Catalog.

No data was available for the 
contractors table. The table 
created for this study was 
fictional, in order to 
demonstrate the abilities of GIS 
in order to achieve the study 
objectives.

Object_ID, 
Contractor_Name, 
Occupation, 
Contractor_Tel_nr, 
Email, Company, 
Campus, Fax_nr

N/A Table Jul-11 Carl Bester N/A

Maintenance_regi
ster

The table lists the 
maintenance tasks that were 
performed on the IT network 
of the Potchefstroom campus.

The Maintenance_register 
table was created in Arc 
Catalog.

No data was available for the 
maintenance register. The table 
created for this study was 
fictional, in order to 
demonstrate the abilities of GIS 
in order to achieve the study 
objectives.

Object_ID, 
Contractor_ID, 
Utility_component, 
Date_of_job

N/A Table Aug-11 Carl Bester N/A

Metadata for the PUK Geodatabase (continued)



Title Abstract Purpose Data source Attributes Coordinate system Spatial 
representation

Date created Created by Scale

Owner_table The Owners_Table lists the 
owners that are responsible 
for each room, as well as their 
attributes such as: the 
department they work for, e-
mail address and the owner's 
peronnel number.

The Owner_table was created 
in ArcCatalog.

The information used to create 
the Owners table was obtained 
from the building manager of 
buildings E4 and E6, Mr. L 
Venter (2011).

Object_ID, Owner_ID, 
Owner_Name, 
Tel_Number, E_mail, 
Department

N/A Table Jul-11 Carl Bester N/A

QuickBird This raster is a satellite image 
of the Potchefstroom campus 
of the North West University. 
The satelite image was used 
as a referenced foundation to 
create the feature classes.The 
cell size of the raster is 
approxiametely 0.6m x 0.6m. 
The datum that the satellite 
employs is the WGS 1984 
datum. The coordinate system 
it utilizes is the UTM 35S 
projection.

The QuickBird raster was 
created beforehand and 
imported into the PUK 
Geodatabase.

QuickBird. 2008. Satellite 
Application Center. CSIR: 
Pretoria.

N/A Type: Projected. Datum: WGS 
1984. Projection: 
WGS_1984_UTM_Zone_35S 

Remotely sensed 
imagery

2008 Digital Globe 1m x 1m

Metadata for the PUK Geodatabase (continued)
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Appendix C: Geodatabase schema diagram 
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Appendix D: PUK Geodatabase domains 

 

 

  



PUK Geodatabase Domains 

Coded value domain 
Model 

Description Switch model 
Field type Long integer 

Split policy Default value 
Merge policy Default value 

Coded value domain 
Space_ Type 

Description Roam description 
Field type Long integer 

Split policy Default value 
Merge policy Default value 

DES 35 26 

DES3528 

Cade Descri t 1on 

10 

11 

12 

13 

14 

15 

16 

17 

Coded value domain 

Faculty 
Description Educational faculty 

Field type Lang integer 
Spl it policy Default value 

Merge policy Default value 

Office 

PC Lobs 

laboratol)' 

Seminar/Cl.ass room 

Corridor 

Step~ 

Kitchen 

B.athroom 

Storage 

Utility room 

Empty 

Lobby 

External area 

Elevator 

Library 

Staff room 

Exhibit ion 

Museum 

Code Description 

Coded value domain 
Standard_name 

Description Standard name of 
Field type c.a bles 

Split policy Long integer 
Merge policy Default v.alue 

Arts 

Natura I Sciences. 

Theology 

Education Sciences 

Economic and Management Sciences. 

l aw 

Engineering 

Healt h Sctence5 

Cade Descri t1on 

1000BASE SX 

lOOOBASE LX 

lOOBASE T 

lOBASE 5 

lOBASE 2 

Coded value domain 

Department 

Description Faculty department 
Field type Long integer 

Sptit policy Default value 
Meree policy Default value 

Code Descnpt1an 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

2 4 

25 

26 

27 

28 

29 

30 

31 

32 

Coded value domain 

IEEE_name 
Description IEEE name of catties 

Field type Lone inteee r 
Split po licy Default value 

Merge po licy Default va lue 

School of La ngu.a ges 

School of Social and Government stud ies 

School of Music 

Comm unic at ion st udies 

Ph ilosophy 

School of Phy sica l and Che m ical Sciences. 

Schaal of Environmenta l Sciences and 
Development 

Schaal of Computer, St at isctical and 
Mathe matic al Scienc es 

Cent er fo r Busi ne5s Math ematic5 and 
Informat ics 

Center fo r Environme ntal management 

Cen t er for Human Metabonom ics 

School fo r Biblical Stud ies and Bible 
Languages 

School for Ecdesiast ical St udies 

Schoel of Educat ion 

School of Cont inu ing Teacher Educat ion 

School of Curric ulum-ba5ed Stud ie5 

Potchefstroom Business School 

School of Accounting Sc iences 

Scho ol of Economics 

School of Business ma naeement 

School of Human Resource s Sciences 

Center fo r Community Law a nd 
Deve lo pment 

School of Che mica l Engineer ing 

School of Elect r ica l, Elect ron ic and 
Compute r Engineer ing 

School of Me chanica l Engineer ing 

Post -grad uate School of Nuclear Sc~nce 
and Engineer in e 

School of Biokinet ics, Recreation and Sport 
Sciences 

Sch ool of Pharmacy 

Sch ool of Physiology, N utr ition and 
Consume r Sc iences 

School of Psycho lcgica I Behavic ura I 
Scien ces 

School of Nu rsing 

Resea rch f ocu5 area: Teaching- Learn ing 
0 rgan izat ions 

Administrat ion 

Code Descr1pt 1on 

IEEE 802.3z 

IEEE 802.3u 

IEEE 802.3 

IEEE 802.3a 
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