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Stage 2 of the GIS Project is about “system requirements”, i.e. data, software, hardware, personnel, timing, and institutional arrangements.  Use the nine steps in Chapter 5 of Nyerges and Jankowski (2010) Regional and Urban GIS as a guideline for database design.  The first step in that process can make use of your “need to know” questions as a basis for “workflow functions”.  The workflow functions, stated in terms of need to know questions, are the basis of your data requirements (section 2 below) and software requirements (section 3 below).  The first three steps of the geodatabase design process develops a “conceptual data model” for whatever database design you are creating.  

Your report should include seven sections as described below.  Start the report off by introducing the 6 sections contained in the report.  Include transitional statements between paragraphs, rather than just use the section outline as described below.  A good idea is to use a combination of expository writing and section headings.  Lists are fine, as long as they are introduced with a sentence.  

1. Introduction 

These are to be introductory comments that tie back to Stage 1 report.  Describe how your different system requirements tie back to the information user needs your group identified in stage 1. 

2. Data Requirements as a Conceptual Database Design 

Using your group's need-to-know information questions and list of information categories as documented in your problem statement, plus other insights that you have gained since that development.  An entity is a person, place, thing, or event, and can be considered a synonym for feature.  Entity is used in the wider world of database design, while feature is a term used in mapping.  An entity class is a collection of entities that can be described in terms of similar spatial, attribute and temporal aspects. Remember space, attribute, and time are the three aspects of geographic data.  Spatial (geometry) character can be detailed as point, or line or polygon, other geometric type.  Attribute fields describe qualities other than space and time. Temporal character might be specified as calendar date (e.g. construction of a road or building).  Using this insight, devise a database design having the following two documents in Sections 2.1 and 2.2. 

2.1 List of entity / feature classes   

In section 2.1, you are to develop a list entity classes based on your list of information categories from the problem statement.  Remember, those categories were created based on the need to know questions. Therefore, the nouns in the need to know questions become the entities in this list you are to create for this section.  If you changed your need to know questions, or did not do a good job of articulating the “information categories” then you might need to do it again.  (Note: “adjectives” of those nouns would commonly be attributes.  As mentioned above attributes are characteristics of entities.)  Each of the entities listed here will be a “rectangle box in the entity relationship diagram in section 2.2”.   If your group did not have a good list of information categories in your problem statement report, you must now create those categories.  You are to include both the stored data categories and the derived data categories.  Derived data categories refer to the “information categories” you will create, rather than simply acquire and use as part of your data analysis activity in the project.

A database schema specification for entities:

- name of entity (object) class: 

- entity definition: 

- source of data (exactly where will/did it come from) 

- spatial type (e.g., point, line, polygon) 

- temporal character: (year data collected)

- attribute field name list: the list of descriptor qualities other than space and time

2.2 Use the UML class diagramming technique available in Visio to create an Entity-Relationship (ER) diagram.  

An ER class diagram is the simplest type of a UML diagram for specifying a “high level” depiction of a database design.  Depending on the complexity of your database design, you might have multiple diagrams.  If your group has multiple diagrams, the relationship among them should be made obvious through symbolization that appears on the diagrams. 

- Indicate entity classes and relationships among them using rectangles and line connections with cardinality as appropriate to your project.  Remember, entity classes are the categories of entities – they are not attributes.  Entity class names are commonly singular.  

- Use the slots below the “name” of the entity class to specify spatial type, attribute field names, and temporal 

- ER diagram examples are available in GIS Database Primer chapter 1, chapter 4, chapter 5, chapter 6.

3.  Software Requirements 

3.1 Checklist of software function capabilities 

From the list of software capabilities presented in lecture, enumerate a list of software capabilities required to process data.  The verbs in the need to know questions, commonly infer data processing, hence capabilities needed to address that need to know questions.  For each need to know question, identify the software function capability that is motivated by that questions.

- Develop a synthesis of those software functions, so that no redundancy exits in the list.  This list will become one dimension of the matrix described in section 3.2.

- You are encouraged to focus on the manipulation and analysis functions, but all software functions will help you see what needs to be done.

3.2 Matrices of questions and entity classes, and questions and software functions 

Create a matrix of need to know questions cross-referenced with entity classes and software functions. Your group will create to matrices. One is a cross-reference of the need to know questions with the entity classes.  A second one will cross-reference the need to know questions with software functions.

- Need to know questions and entity classes matrix

On one dimension (row or column – you choose) of the “need to know questions and entity classes matrix”, use a letter coded list of need-to-know questions. On the other dimension list the entity classes.  The cells of the matrix should show a visual cue that indicates that a particular need to know question is being implemented by collecting/deriving all data entity classes that are marked.  Hence, a cross-reference relationship is being depicted.

- Need to know questions and software functions matrix

On one dimension (row or column – you choose) of the “need to know questions and software functions matrix”, use a letter coded list of need-to-know questions. On the other dimension list the software functions.  The cells of the matrix should show a visual cue that indicates that a particular need to know question is being implemented by the set of software functions that are marked.  Hence, a cross-reference relationship is being depicted. 

4. Hardware Requirements

4.1 Data input storage requirements. Estimate the disk space needed for data, coverage, layer, shape file storage.  Your group will undoubtedly be using data storage on the LAN server when you copy files over, so the computing administrator needs a best estimate for raw data storage.

4.2 Data processing storage requirements - using the data processing requirements in Section 2, estimate the disk space needed for data storage of coverages to perform manipulation and analysis. Your groups will undoubtedly be using data storage on the LAN server when you create files, so we need to have a best estimate of data volumes created.

4.3. Data output storage requirements – from your information products list in Stage 1 estimate the size formats of output device you need to create 1) plots of maps, graphs, charts, 2) displays, and 3) report pages.

5. Personnel Requirements

Every GIS project makes use of personnel in various ways.  You are to identify who and what role each member of the group will play.  The roles are identified in Huxhold’s MPLIS Chapter 16 Table on Systems Development.  Provide a definition for each role as agreed by the group.

- Member XXX : 


will perform role of ... in project, and 


take care of ... requiring ... hours of work

- Member YYY: 


will perform role of ... in project, and 


take care of ... requiring ... hours of work

- Member ZZZ : 


will perform role of ... in project, and 


take care of ... requiring ... hours of work

 etc. ...

6. Timing

Timing is a critical issue in many GIS projects.  Document the character of the timing in terms of “what information” is generated, “when it is to be generated”, and provided to “whom”.  The “what information” ties back to the Assignment 1.  The “when” might be specified in terms of calendar date, week of the course, or relative to stage of processing.  For the “whom” part, you should use the client/organization as the “whom”.  If the instructor is the client/organization than this is fine – just make that known. 

7. Institutional Requirements

Many GIS projects have a number of institutional arrangements (aka organizational connections) associated with them.  Such connections provide access to knowledge, resources, and/or perspectives to support the development of the project.  Document the required institutional arrangements that will likely facilitate the work activity in your project.

