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1. [bookmark: _Toc512715029]Introduction
Geographic Information System (GIS)[1] is tool based computer that can map and analyse items and events that occur on the earth as shown. GIS technology integrates the unique visual effects and Geo analysis functions of maps with general database operations (such as query and statistical analysis, etc.). This ability distinguishes GIS from other information systems and enables it to be useful in interpreting events, forecasting results, planning strategies, and so on in a wide range of public and personal enterprises.
This design mainly uses MapInfo mapping software to implements a system for urban analysis. This system involves the analysis of Townsend index, the analysis of deprivation, the analysis of the health data based on first assignment, and the analysis of the various cases of secondary school.
Part two introduce some basic theory about GIS and software used in this design. Part three includes the specific design process, such as data collection, measures to add theme and general process for design. The whole idea for part three is to get the results by using MapInfo and analyse the results. Then a comparison between system designed by MapInfo and system designed by Excel is introduced. Overall, the purpose of this report is to demonstrate how to use MapInfo to build a system, how to analyse this system and why use MapInfo to create system.


2. [bookmark: _Toc512715030]Literature review 
2.1 [bookmark: _Toc512715031]What is GIS
Geographic information[2] refers to the general name of digital, text, image and graphics that characterize the quantity, quality, distribution characteristics, inter connections and changing laws of the elements of a geographic system. Geographical information belongs to the spatial information. Its location identification is linked to data, which is the most significant difference between geographic information and other types of information.
Geographic Information System (GIS)[3] is an information system for collecting, storing, managing, describing, and analyzing the data related to the earth's surface and the spatial and geographical distribution as shown in figure 1. Under the support of the computer hard and software environment, the spatial data is collected, managed, operated, analyzed, simulated and displayed. The geographic model analysis method is adopted to provide a variety of spatial and dynamic geographic information in time. In short, geographic information system is a spatial data management system with computer as a tool, geo graphic and spatial positioning function. It is a special and very important information system.
[image: ]
Figure 1 GIS model

[bookmark: _Toc512715032]2.2 Structure of GIS
In general, a complete geographic information system[4] is usually composed of four parts, the computer hardware environment, the software environment, the geospatial data, the system maintenance and the use of the person. For the use of the person, end user plays an important role who are engaged in system organization, management, maintenance, data updating, application development, information extraction, and geographic decision-making.
[image: ]
Figure 2 structure of GIS
[bookmark: _Toc512715033]2.3 Application of GIS
The application of GIS[5] involves some aspects including environmental protection and management, urban infrastructure management, land information system and prediction and prevention of infectious diseases. This design applies the function of prediction and prevention of infectious diseases to analyse the healthy data.
GIS can provide detailed information on population statistics and morbidity demand. GIS plays an important role in locating medical facilities. In medical geography, geographic epidemiology and medical facilities planning are the two most important area. Building a bridge between them requires a spatial decision support system. The system of GIS will provide tools and strategies to deal with this problem.
[bookmark: _Toc512715034]2.4 Information visualization system
Information visualization system[6] is a new mode of information system development under the network environment. Its emergence and development have great practical significance and broad prospects for development. The virtual information system uses the computer to build and simulate the objective things and environment in the real world, and the process of realistically reproducing the related things in the real world through computer processing.
[bookmark: _Toc512715035]2.5 MapInfo software in GIS 
MapInfo geographic information system[7] is a geography developed by MapInfo company of the United States Information system. It not only has vectorization, editing, querying, statistical analysis of maps, thematic maps and report production functions, but also to provide users with a powerful Secondary development function. MapInfo provides supporting development tools, such as MapBasic and Mapx and so on. With these development tools, users can develop their own geographic information system according to demand.
MapInfo's high growth speed, advanced software development technology and software development thought have attracted the attention of many large companies. Microsoft has used the technology provided by MapInfo: In the Microsoft Corp's Office 97 office suite, the map function of MapInfo has been successfully added.


3. [bookmark: _Toc512715036]System design and implementation
3.1 Data collection
Data collection[8] is an vital process for gathering data to build a system. Accurate and honest collection is essential to maintain the research. The goal of collecting data is to make the analysis results more credible and convincing. For this design, boundary data, Townsend index data, deprivation data and school data are needed. Boundary data, Townsend index and deprivation data are collected from UK data service and secondary school data is got by Swansea council and Website Batch geocoding.
UK data service provides some types of data including census for researchers. Data is based on research and reliable. To collect boundary data, boundary data selector is used to do this. First select area related to this design, then choose the data type, finally, download the data. In this design, OAC, ISOA, MSOA and CMWD are boundary data needed, which also indicated four layer in MapInfo. Below picture shows the step for getting data from UK data service.
[image: ]
Figure 3 collect boundary data from UK data service
Townsend index source data and deprivation data are also collected from UK data service, but the option is different to choose Infuse data. Figure 4 shows the interface to access data.
[image: ]
Figure 4 collect data for Townsend index and deprivation
School data is accessed by Swansea council and processed by website Batch geocoding which can convert postcode to latitude and longitude. By using this data, school position can be clearly labelled in map.
[image: ]
Figure 5 school data

3.2 Add theme in MapInfo for map layer
MapInfo allows us to show the numeric by thematic map[9], such as populations. The exercise to create thematic maps is a basic step for this system. 
Firstly, select map menu and click Add theme
[image: ]
Figure 6 steps to create thematic maps
Then, choose appropriate type to build the thematic map and click next. After this, choose the table and field that you want to add theme.
[image: ]
Figure 7 steps to create thematic maps
The next step is to join the table. Get value from table, choose the right attribute and click ok.
[image: ]
Figure 8 steps to create thematic maps
The final step is to specify the ranges and styles to be used and customize the theme legend.
[image: ]
Figure 9 steps to create thematic maps
4. [bookmark: _Toc512715037]Results and analysis
Different layers are built in MapInfo indicating different aspects in Swansea. By analyzing this layer separately or combining different layer, a general state of Swansea can be described. This chapter will discuss the results and analyze the trends in terms of Townsend Index, deprivation, health and occupation. The pictures for this chapter are edited by PS which can edit layers.
4.1 Townsend Index 
Townsend index[10] is described by Peter Town send and it demonstrate the deprivation for population. The higher score means poorer and lower score means richer. According to this theory. From picture, areas which people are rich are illustrated obviously.
[image: ]
Figure 10 OAC Townsend index

[image: ]
Figure 11 MSOA by Townsend index
4.2 Deprivation 
Deprivation is defined by WG as "the lack of access to opportunities and resources which we might expect in our society"[11]. Below shows the deprivation in Swansea. 
[image: ]
Figure 12 deprivation
4.3 Healthy Data
Related to the healthy data worked in the first assignment, some results can be also demonstrated by MapInfo. 
Density of points show the occupation state. Figure 13 shows that people who are richer tend to have better occupation. 
[image: ]
Figure 13 occupation and Townsend index
Figure 14 shows the healthy state for different areas in Swansea and it illustrates that healthier people may have a better job. 
[image: ]
Figure 14 health and occupation

By adjusting the translucency of layers, a summary image can be got. Overall, Townsend index describe the property state for different areas and those who are richer tend to healthier and have good jobs.
[image: ]
Figure 15 overall 
4.4 School Data
MapInfo can also deal with the longitude and latitude and point the position of secondary school. Below is the picture shown the school position in Swansea.
 [image: ]
Figure 16 school position


5. [bookmark: _Toc512715038][bookmark: _GoBack]Comparison to system done by Excel
After finishing this system, a review of the system done by Excel is necessary to understand the End User Computing. For the first semester, Excel is the main tool for us to process data and analyze data. The step of collecting data from UK data service is the same. Power map which belongs to the general MIS (management information system) is the way used for analyzing data compared to use MapInfo. Some advantages of this system are concluded below.
1. The interface is more intuitive to understand, which is better for analyzing data and getting the results.
2. MapInfo is more diversified to map information. It can choose different theme to express, and at the same time, its functions are more diversified.
3. Because of the map layer, we can combine multi-layer together to analyze different feature together. The use of the layer makes the analysis more convenient.
In general, GIS manages, analyzes and uses spatial and attribute data, while the general MIS focuses on the processing of non-graphic data, and cannot handle spatial data, and its graphics display function is limited.


6. [bookmark: _Toc512715039]Conclusion
In this paper, the relevant factors of Swansea geographic information are studied and discussed, and the MapInfo software is studied. Through consulting GIS related literature, we have understood the concept background of GIS and the key technologies involved. By reading the introduction of MAOINFO software, we can understand the use of MAPINFO. Through the construction of the system and the analysis of the data, the function of GIS is further interpreted. Finally, the system comparison between first system and second system is introduced.
The related functions of Swansea electronic map information system implemented in this paper are relatively simple. Because of time, geographic information is relatively simple. Therefore, further research is needed to make the function more perfect.
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