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Project Overview
I did my final year project with Orbiz International Limited. The project is a Mobile Inventory Management System (MIMS). The proposed MIMS is based on 2 client applications running on Pocket PCs, they are the Inventory Management Tool and the Warehouse Management Tool.
Part 1 - Inventory Management Tool - Allows users to retrieve up-to-date stock information while they are on-the-road. It returns stock level information, site information, and location information related to a particular product.
Part 2 - Warehouse Management Tool - Allows users to update the database as stocks are moving between locations within the system. It also provides facilities for stocktaking a product at a particular location.
Backend integration involves updating the existing SQL server database owned by Orbiz.
Development Lifecycle
The development of the 2 client applications is divided into five different phases.

· Requirement Analysis Phase – project objectives, functional & non-functional requirements, scoping documents, Use case diagram and assumptions.

· Design Phase – the design of application flow, user interface designs, database design.

· Implementation Phase – the coding approach adopted, components used, coding of classes.
· Testing Phase – system testing, test for the user interface. Test with sample data etc

· Deployment Phase – how to deploy the application onto the real device, i.e. a Pocket PC.

Development Approaches

Traditional Programming – a simple coding style where there is no separation between user interfaces and business logics. This approach is used to implement the inventory management tool.
Advantages: very simple to understand, very speedily to implement.

Disadvantages: low level of code reusability, changing user interface might require the whole class to be rewritten; very hard to automate testing.
Test Driven Development (TDD) – attempts to produce higher quality, well-tested code by writing the test cases before writing the actual code. The idea of TDD is to have Test Unit testing all the different business logics of an application. A Test Unit aims to identify a “problem” in the application, and “drive” the user to implement code to solve that problem.

TDD is used to implement the Warehouse Management Tool of this project.

Advantage: very easy to do testing. Test cases can be used between different versions of the same application. Simulate a lot of test cases in a short amount of time.

Disadvantage: very time consuming to write test cases to test every aspect of an application. Sometimes it’s hard to simulate user actions using code. Require high level of separation between user interface and business logics.

Model-View-Controller paradigm (MVC) - The View manages the user interface of the application. The Controller has all the business logic of the application, and the Model class manages the behaviour and data of the application.
Advantages: separation of business logic and interfaces support TDD. High level of code reusability when interface changes. In most cases, only the View class needs to be adjusted when the user interface changes.
Disadvantages: requires more effect than the traditional approach when implementing something simple. Sometimes it’s not easy to separate MVC completely.

Design Issues / Considerations / Challenges
· Limitations to a Pocket PC: limited screen size, limited resolution, limited colour (some only support grey scale), limited processing power, slow input method, power consumption etc. These limitations have high imparts toward the design of the application.
· Microsoft .NET technology is used for the application programming. Pocket PCs only support the .NET Compact Framework, which is a very limited subset of the full framework. Some default controls provided have limited features.

· Pocket PCs are powered by WinCE OS, which supports SQL CE. SQL CE is a very good “database” which can be synchronized with SQL server 2000. There are a few type of replication supported by SQL server, the one used in the project is the “merge replication”. That means the user decides when to sync the SQL CE database with SQL server. When conflicts occur due to updates, SQL server keeps a conflict table to record the conflicting entries.
· SQL CE doesn’t support triggers, which is inconvenient when you want to update 2 related tables, especially when the 2 updates must happen in a “transaction” manner. The transaction concept states that the database will only be commit if the data are consistent during and after the updates, otherwise the updates will be rollback.

· Other issues are described in the report.

Conclusions

· Application programming for mobile devices is so different from normal application programming. Higher emphases are put onto the design of user interface and memory issues.
· I learned a lot about the development lifecycle for real-life application programming.

· I learned about the pros and cons between different programming approaches, etc etc etc….
