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1. Introduction  
Purpose  
This Software Design Document provides the design details of the Business Advertisement / Promotion Application (BAPA). The targeted demographic is the smartphone user audience who can utilize location-based advertising services. 
Scope 
Business Advertisement and Promotion Application (BAPA) is a software application intended to simplify the consumer experience as well as enhance a company’s outreach to potential customers through smart advertising related to a given consumers particular interests. Users will be able to see currently ongoing promotions related to his or her preferences and current location.
This document contains a complete description of the design for BAPA as well as alternative design parameters and rationale for design decisions.  The basic architecture employs a presentation layer comprised of a mobile UI and browser UI, a business layer, and data layer further described in Section 3 of this document.
References Glossary

BAPA
Business Advertisement / Promotion Application
FRs 
Functional Requirements
UCs 
Use Cases
GPS
Global Positioning System
UI
User-Interface
WUI
Web User-Interface
MUI
Mobile User-Interface
OS
Operating System
MSDK
Mobile Software Development Kit
MAF
Mobile Application Framework
BC
Business Component
SG
Service Gateway
DAC
Data Access Component
References
Ladao, David and Dombrowski, William.  “Project Management Plan for Business 
Advertisement / Promotion Application.”

Ladao, David and Dombrowski, William.  “Software Requirement Specification for 
Business Advertisement / Promotion Application.” 

Overview
Describe what the rest of the SDD contains and explain how the SDD is organized. 

This Software Design Description document describes the centralized server and client model utilized by the BAPA application. The clients are mobile devices that can be bountiful in numbers, so the design model will reflect that. This document provides an overview of BAPA’s system and a description of its framework, back-end architecture, user interface components, and requirements. Each of the descriptions listed above is detailed in a section of this document and accompanied with related diagrams where applicable.  
Constraints
The following is a list of constraints that impact the design of BAPA:
End-user environment 

· BAPA must be run on a smart phone platform as its environment. The intended SDK will be Android due to the widespread knowledge of customization and development on that operating system. Any phone provider will work, data will be consumed using either WiFi or 3G connections.
Availability or volatility of resources 
· The Android SDK was chosen so that development resources would be cheap and quick to obtain, research, and prototype with.
Standards compliance 

· The Android SDK will inherently provide all compliance to standard related to phone usage. Web Service Interoperability Basic Profile (WS-I BP) and Web Service Security (WSS) standards will be followed for communication between the client and server.
Interface/protocol requirements 
· A web services interface following TCP/IP protocol will be utilized to communicate between client and server.
Data repository and distribution requirements 
· Data will be stored on and distributed from a single central server. This may be reviewed and changed as demand and popularity of BAPA increases.
Security requirements (or other such regulations) 

· WSS will be used to provide SSL encryption benefits to the web service communication between client and server.
Memory and other capacity limitations 
· Memory and capacity resources will be limited by the phone hardware. BAPA is expected to use little memory (less than 32 megabytes) during most operation. It is when GPS and Google Map integration features get invoked that there will be a short spike in memory usage. This spike is still expected to be below 128 megabytes in usage, but this is uncontrollable for a large part by BAPA developers.
Performance requirements 

· The system shall support up to 100,000 simultaneous user requests.

· The system shall respond to 100% of the requests that are received.

· 95% of the transactions shall be processed in less than 1 second.
Network communications 

· BAPA shall be constrained to the speed and latency of WiFi and 3G connections in order to communicate between client and server.
2. System Overview

Briefly introduce the system context and design, and discuss the background to the project.

Put context diagram from SRS here to supplement the text.

BAPA will utilize the commonly-used server-client architecture to allow multiple clients to query information from a central server. The middle layer of the software will be built on top of the Android SDK so that development can be focused on functionality and not reinventing the wheel by redeveloping the platform or operating system of the phone.
This layer will provide all algorithms, data structures, classes that act as managers for each of the subcomponents, and interfaces to the database and network communications. The subcomponents include managers for users, postings, map data, queries, and user interface. The three types of users will be consumers, producers, and admins, each will have their own manager that is invoked from the higher-level user manager.
The front-end will be built up on top of the user interface manager of the middle layer. There needs to be action listeners implemented on the GUI to detect and support multi-touch and drag actions that have become almost standard in all phone applications.
A main feature that will be described further later in the document is the map data manager, which has to fully integrate with Google Maps and Navigation to provide consumers with local information and directions to nearby promotions.

3. System Architecture
Architectural Description

Develop a modular program structure and explain the relationships between the modules to achieve the complete functionality of the system. This is a high level overview of how Software Design Document responsibilities of the system were partitioned and then assigned to  subsystems. Identify each high level subsystem and the roles or responsibilities assigned to it. Describe how these subsystems collaborate with each other in order to achieve the desired functionality. Don’t go into too much detail about the individual subsystems. The main purpose is to gain a general understanding of how and why the system was decomposed, and how the individual parts work together. Provide a diagram showing the major subsystems and data repositories and their interconnections. Describe the diagram if required. Include a block  diagram showing major subsystems and the interconnections 

BAPA will consist of the common client-server architecture. The server application, designed for administrators and producers, will have a GUI front-end in the form of a web page. The back-end is the central server that talks to each of the clients. It consists of web-service architecture on top of the JAX-WS framework as well as a HTTP web server to serve up the front-end web pages. The specifics of the front-end of the server will be left out of the architecture design, as it has been done for a long time by everyone with a web-site. The database architecture subsystem, which is on the back-end, will also be forgone, for the same reason.

The client applications, called consumers, will be implemented on smart phone hardware. The phone application will be developed on top of the provided Software Development Kit, which will ensure the code written is completely compatible with the phone hardware and operating system. Settings and preferences will be stored on the SD card and backed up to the central server, however location will never be backed up to the server. Cache will be stored on the SD card only.

The JAX-WS client will be modified to be called from phone applications, if any such modification is necessary. The BAPA software client itself does very few calculations and little processing; it calls the server on every screen load, and just causes the map to be rendered using an interface to the Google Maps mobile plugin and it also lists the query results to the phone screen. Web services used for content management and accounting services interact with the appropriate system databases directly through the database interface. Web services used for payment interact with the system through the user-account interface.

Security is maintained across all layers; further development of the details of security implementation is not within the scope of this document.

Figure 8 Application Architecture

Component Decomposition Description

Provide a decomposition of the subsystems in the architectural design. Supplement with text

as needed. You may choose to give a functional description or an objectoriented description.

For a functional description, put toplevel data flow diagram (DFD) and structural

decomposition diagrams. For an OO description, put subsystem model, object diagrams,

generalization hierarchy diagram(s) (if any), aggregation hierarchy diagram(s) (if any),

interface specifications, and sequence diagrams here.

Describe the decomposition of the subsystems that summarizes the software components.

Functional – Put data flow diagram (DFD) and structural decomposition diagram here.

OOD – Put object diagrams and aggregation chart here.



Figure 9 Class diagram and aggregation hierarchy: 
Figure 11 Interface specification diagram  

Architectural Alternatives

Discuss other architectures that were considered.

Design Rationale

Discuss the rationale for selecting the architecture described in 3.1, including the critical issues and trade/offs that were considered. You may discuss other architectures that were considered, provided that you explain why you didn’t choose them.

4. Data Design  
Explain how the information domain of your system is transformed into data structures.

Describe how the major data or system entities are stored, processed and organized. List any

databases or data storage items.

Database Description

Describe the database(s) which is/are part of the system.

Global Data Structures

Describe any data structures that are a major part of this system.

This should include major data structures that are passed between components.  That is, it is not restricted to truly “global” data structures.

Object-use Description (New Section)

Functional – Put data dictionary here and call the section Data Dictionary.  Refer the reader to the structural decomposition diagram in Section 3.2.

If you provided an OO description, list the objects and its attributes, methods and method parameters.

OOD – Put object-use description diagrams here and call the section Object-use Description Diagrams.  Refer the reader to the object diagrams in Section 3.2.

5. Component Design

In this section, we take a closer look at what each component does in a more systematic way. If Software Design Document you gave a functional description in section 3.2, provide a summary of your algorithm for each function listed in 3.2 in procedural description language (PDL) or pseudocode. If you gave an

OO description, summarize each object member function for all the objects listed in 3.2 in PDL or pseudocode. Describe any local data when necessary.

Figure 12: BAPA high level component diagram

Include a top-down description of the design components. 
Functional – Put the function mini-specs (PDL descriptions) here.  Relate them  to the structural decomposition diagram in Section 3.2.

OOD – Put the PDL for the object member functions here.  Relate them to the object diagrams in Section 3.2.

You may want to reorganize this section (5.1 – 5.7) to make it flow better.  That is fine as long as all of the information below is presented in some manner.
 Component identifier 

Assign a unique identifier for use throughout the SDD. 

Purpose 

A reference back to the requirements spec. 

Function

What does the component do?  Describe its processing.

Subordinates 

The components used by this component. 

Dependencies

Constraints placed on this component by other components. 

Interfaces

Control and data flow into and out of the component. 

Data

Descriptions of internal data
6. Human Interface Design
Overview of the User Interface

Describe the functionality of the system from the user’s perspective. Explain how the user will be able to use your system to complete all the expected features and the feedback information that will be displayed for the user.

Describe the general functionality of the system from the user’s perspective.

Screen Images 

Display screenshots showing the interface from the user’s perspective. These can be handdrawn

or you can use an automated drawing tool. Just make them as accurate as possible.

(Graph paper works well.)

Include screenshots showing the interface from the user’s perspective.

Screen Objects and Actions

A discussion of screen objects and actions associated with those objects.

Report Formats

Include a description of major reports provided by the system.

7. Requirements Matrix

Provide a cross reference that traces components and data structures to the requirements.
Use a tabular format to show which system components satisfy each of the functional requirements from the SRS.  Refer to the functional requirements by the numbers/codes that you gave them in the SRS.
8. Resource Estimates

Computer resource estimates are beyond the scope of this project as defined by the course requirements for ACS 560.
