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1. Introduction  

1.1 Purpose  

The purpose of this document is to detail the software requirements related to the Academic Measurement and Achievement Mentor (AMAM). This document shall describe the purpose of the software along with its capabilities, interfaces, and user interactions. This document is intended for stakeholders, users and the designers of the system. It shall be proposed to the instructor for approval. 

1.2 Scope 

The Academic Measurement and Achievement Mentor is a web-based application that assists students, parents and support persons in assessing and promoting a student’s mastery of the Indiana state academic standards. Students interact with the web-based Academic Measurement and Achievement Mentor, through an age-appropriate user interface. The application is accessible wherever an Internet connection is available. Upon registration, initial assessments are conducted in any or all of 4 basic subject areas: English/Language Arts, Mathematics, Social Studies, and Science. Student assessment results are kept confidential. Immediate feedback is provided through graphical and textual summaries that associate a proficiency rating with each academic standard. Tutorial resources are linked directly to standards for which the student has demonstrated deficiencies; enrichment resources are linked to standards which the student has mastered. Student assessment is ongoing and iterative with progressive achievement documented and displayed.

1.3 Definitions, Acronyms, and Abbreviations.  

	Term
	Definition

	Adaptive test
	A test that successively selects questions so as to maximize the precision of the exam based on what is known about the examinee from previous questions.

	AMAM
	Academic Measurement and Achievement Tool

	Assessment application
	A component of the AMAM which builds e-assessments.

	Content management
	The set of processes and technologies that support the collection and management of the remediation resources, academic standards and assessment item bank. 

	e-Assessment
	The use of computers and computer software to evaluate skills and knowledge in a certain area.  For the AMAM, e- Assessment consists primarily of on-screen testing systems.

	Indiana State Academic Standards
	Standards outline what students should know and be able to do at each grade level as defined by the Indiana Department of Education.

http://dc.doe.in.gov/Standards/AcademicStandards/PrintLibrary/index.shtml 

	ISTEP
	Indiana Statewide Testing for Educational Progress 

	Item bank
	A collection of test questions and answers. 

	Plug-in
	A set of software components that adds specific abilities to a larger software application enabling the customization of the functionality of an application.

	Proficiency profile
	A numerical snapshot of a student’s strengths and weaknesses for each skill in the Indiana academic state standards.

	Remediation resource
	A web-link to a video, tutorial, game, or instructional activity that aims to improve a student’s mastery of an academic standard.

	Report application
	A component of the AMAM which creates summary reports.

	SRS
	Software Requirements Specification

	User
	Student, parent or support staff or any other person who interacts with the AMAM.

	User-account application
	A component of the AMAM which builds user accounts.

	WAS
	Web application server which utilizes the AMAM application components to build rich, user-specific web pages.

	Web browser
	 A web browser is a program designed to enable users to access, retrieve and view documents and other resources on the Internet.  


1.4 References  

	Indiana Department of Education. Indiana Standards & Resources. http://dc.doe.in.gov/Standards/AcademicStandards/index.shtml

	IEEE. IEEE Std 830-1998 IEEE Recommended Practice for Software Requirements Specifications. IEEE Computer Society, 1998.

	AMAM Vision v2.0 Document

	AMAM Application Architecture v3.0

	W3C Web Accessibility Initiative Authoring Tool Accessibility Guidelines 1.0 
http://www.w3.org/TR/ATAG10/


1.5 Overview  

Chapter 2, the Overall Description section, gives an overview of the functionality of the AMAM. It describes the informal requirements and product features and is used to establish a context for the technical requirements specification in the next chapter. This chapter is written primarily for the product user. 

Chapter 3, the Requirements Specification section, describes the detailed functionality of the AMAM, its interfaces, design constraints and overall software system attributes. It is written primarily for the product developers.

Chapter 4, the Change Management section, specifies the method for introducing changes to this document.
Chapter 5, the Document Approval section, includes signatures of the participants involved in the creation of this document.
Chapter 6, the Supporting Information section, contains materials to aid in the use of this document.
2. The Overall Description  

2.1 Product Perspective  

High stakes testing, a practice in which the outcome on a standardized test is a determining factor in decisions regarding the student, is an area of great concern for both parents and students: underperforming students may be retained at the current grade level for an additional year. The Indiana Statewide Testing for Educational Progress (ISTEP) is administered yearly; however, the results of these tests are not immediately available. Failing test scores may be a parent’s first warning of a child’s deficiencies. Untimely results also permit students to be promoted to the next grade level without mastery of the requisite skills. Since results are not linked to the specific skills associated with each high-level standard, resources are spent reviewing skills for which a student is proficient, at the expense of standards for which the student is truly deficient and in need of remediation. The testing summaries provided by ISTEP are often difficult for parents to access and interpret and are clearly not created for student use. Classroom teachers are resources for remediation; however, with class sizes increasing and teachers responsible for large numbers of students, appropriate individualized attention may be difficult to obtain. Currently, a variety of academic web-based applications for K-12 grade students is available; however, each encompasses only parts of the Academic Measurement and Achievement Mentor.

The Academic Measurement and Achievement Mentor provides users with proactive tools to assess academic needs and improve student performance to meet mandated academic standards. It is a web-based application, adhering to pertaining internet standards that the user can access from any computer or device with internet access. Unlike ISTEP testing coupled with traditional classroom instruction, the AMAM provides assessments that are iterative, feedback that is immediate and remediation that is targeted at specific standards. The application utilizes a database to store student progress information. A customized interface between commercial off-the-shelf e-assessment software and the web application server delivers real-time assessments linked to specific state standards.  A report application provides graphical and easy to grasp summaries of student proficiencies and deficiencies linked to resources for enrichment or remediation. Plug-ins are utilized to extend browser functionality and provide a rich user experience.

The following subsections describe how the software operates inside various constraints.

2.1.1 System Interfaces

List each system interface and identify the functionality of the software to accomplish the system requirement and the interface description to match the system.  These are external systems that you have to interact with.  For instance, if you are building a business application that interfaces with the existing employee payroll system, what is the API to that system that designer’s shall need to use?

2.1.2 Interfaces

Specify:

· The logical characteristics of each interface between the software product and its users.

· All the aspects of optimizing the interface with the person who must use the system

· This is a description of how the system shall interact with its users.  Is there a GUI, a command line or some other type of interface?  Are there special interface requirements?  If you are designing for the general student population for instance, what is the impact of ADA (American with Disabilities Act) on your interface?

2.1.3 Hardware Interfaces

Specify the logical characteristics of each interface between the software product and the hardware components of the system.  This includes configuration characteristics.  It also covers such matters as what devices are to be supported, how they are to be supported and protocols.  This is not a description of hardware requirements in the sense that “This program must run on a Mac with 64M of RAM”.  This section is for detailing the actual hardware devices your application shall interact with and control.  For instance, if you are controlling X10 type home devices, what is the interface to those devices?  Designers should be able to look at this and know what hardware they need to worry about in the design.  Many business type applications shall have no hardware interfaces.  If none, just state “The system has no hardware interface requirements”  If you just delete sections that are not applicable, then readers do not know if:  a. this does not apply or b.  you forgot to include the section in the first place. 

2.1.4 Software Interfaces

Specify the use of other required software products and interfaces with other application systems.  For each required software product, include:

· Name

· Mnemonic

· Specification number

· Version number

· Source

For each interface, provide:

· Discussion of the purpose of the interfacing software as related to this software product

· Definition of the interface in terms of message content and format

Here we document the APIs, versions of software that we do not have to write, but that our system has to use.  For instance if your customer uses SQL Server 7 and you are required to use that, then you need to specify i.e.

2.1.4.1 Microsoft SQL Server 7. The system must use SQL Server as its database component.  Communication with the DB is through ODBC connections.  The system must provide SQL data table definitions to be provided to the company DBA for setup.

A key point to remember is that you do NOT want to specify software here that you think would be good to use.  This is only for customer-specified systems that you have to interact with.  Choosing SQL Server 7 as a DB without a customer requirement is a Design choice, not a requirement. This is a subtle but important point to writing good requirements and not over-constraining the design.

2.1.5 Communications Interfaces

Specify the various interfaces to communications such as local network protocols, etc.  These are protocols you shall need to directly interact with.  If you happen to use web services transparently to your application then do not list it here.  If you are using a custom protocol to communicate between systems, then document that protocol here so designers know what to design.  If it is a standard protocol, you can reference an existing document or RFC.

2.1.6 Memory Constraints

Specify any applicable characteristics and limits on primary and secondary memory. Don’t just make up something here.  If all the customer’s machines have only 128K of RAM, then your target design has got to come in under 128K so there is an actual requirement.  You could also cite market research here for shrink-wrap type applications “Focus groups have determined that our target market has between 256-512M of RAM, therefore the design footprint should not exceed 256M.”  If there are no memory constraints, so state.

2.1.7 Operations

Specify the normal and special operations required by the user such as:

· The various modes of operations in the user organization

· Periods of interactive operations and periods of unattended operations

· Data processing support functions

· Backup and recovery operations 

(Note:  This is sometimes specified as part of the User Interfaces section.)  If you separate this from the UI stuff earlier, then cover business process type stuff that would impact the design.  For instance, if the company brings all their systems down at midnight for data backup that might impact the design.  These are all the work tasks that impact the design of an application, but which might not be located in software. 

2.1.8 Site Adaptation Requirements

In this section:

· Define the requirements for any data or initialization sequences that are specific to a given site, mission, or operational mode

· Specify the site or mission-related features that should be modified to adapt the software to a particular installation

· If any modifications to the customer’s work area would be required by your system, then document that here.  For instance, “A 100Kw backup generator and 10000 BTU air conditioning system must be installed at the user site prior to software installation”.

· This could also be software-specific like, “New data tables created for this system must be installed on the company’s existing DB server and populated prior to system activation.”  Any equipment the customer would need to buy or any software setup that needs to be done so that your system shall install and operate correctly should be documented here.

2.2 Product Functions 

Provide a summary of the major functions that the software shall perform. Sometimes the function summary that is necessary for this part can be taken directly from the section of the higher-level specification (if one exists) that allocates particular functions to the software product.

For clarity:

· The functions should be organized in a way that makes the list of functions understandable to the customer or to anyone else reading the document for the first time. 

· Textual or graphic methods can be used to show the different functions and their relationships.  Such a diagram is not intended to show a design of a product but simply shows the logical relationships among variables.

· AH, Finally the real meat of section 2.  This describes the functionality of the system in the language of the customer.  What specifically does the system that shall be designed have to do?  Drawings are good, but remember this is a description of what the system needs to do, not how you are going to build it. (That comes in the design document). 

2.3 User Characteristics 

Describe those general characteristics of the intended users of the product including educational level, experience, and technical expertise.  Do not state specific requirements but rather provide the reasons why certain specific requirements are later specified in section 3.  

What is it about your potential user base that shall impact the design?  Their experience and comfort with technology shall drive UI design.  Other characteristics might actually influence internal design of the system.

2.4 Constraints  

Provide a general description of any other items that shall limit the developer's options.  These can include:

1. Regulatory policies

2. Hardware limitations (for example, signal timing requirements)

3. Interface to other applications

4. Parallel operation

5. Audit functions

6. Control functions

7. Higher-order language requirements

8. Signal handshake protocols (for example, XON-XOFF, ACK-NACK)

9. Reliability requirements

10. Criticality of the application

11. Safety and security considerations

This section captures non-functional requirements in the customers language.  A more formal presentation of these shall occur in section 3. 

2.5 Assumptions and Dependencies

List each of the factors that affect the requirements stated in the SRS.  These factors are not design constraints on the software but are, rather, any changes to them that can affect the requirements in the SRS.  For example, an assumption might be that a specific operating system would be available on the hardware designated for the software product.  If, in fact, the operating system were not available, the SRS would then have to change accordingly.

This section is catch-all for everything else that might influence the design of the system and that did not fit in any of the categories above. 

2.6 Apportioning of Requirements.

Identify requirements that may be delayed until future versions of the system.  After you look at the project plan and hours available, you may realize that you just cannot get everything done.  This section divides the requirements into different sections for development and delivery.  Remember to check with the customer – they should prioritize the requirements and decide what does and does not get done.  This can also be useful if you are using an iterative life cycle model to specify which requirements shall map to which iteration.

3. Specific Requirements  

3.1 External Interfaces

The user shall interact with the system through a web browser by using a keyboard, mouse, or touch screen connected to a device with Internet access.

3.2 Functions

3.2.1 The system shall provide the following functional requirements:

	FR 1
	The system shall have a presentation layer.

	FR1.1
	The presentation layer shall have a user interface.

	FR1.1.1
	The user interface shall utilize a web browser.

	FR1.1.2
	The user interface shall utilize a video plug-in.

	FR1.1.3
	The user interface shall utilize a document reader plug-in.

	FR1.2
	The presentation layer shall require authorization.

	FR1.3
	The presentation layer shall require authentication.

	FR1.4
	The presentation layer shall utilize session management.

	FR1.5
	The presentation layer shall have security.

	FR2
	The system shall have an application layer.

	FR2.1
	The application layer shall have a web application server (WAS).


	FR2.2
	The application layer shall utilize an HTTPS interface.

	FR2.3
	The application layer shall utilize a tutorial interface.

	FR2.4
	The application layer shall provide a tutorial application.


	FR2.5
	The application layer shall utilize an assessment interface.

	FR2.5.1
	The assessment interface shall provide communication between the web application server and the assessment application.

	FR2.5.1.1
	The assessment interface shall receive parameters from the WAS—getTestObject(parameters)

	FR2.5.1.2
	The assessment interface shall send parameters to the WAS—deliverTestObject(parameters)

	FR2.6
	The application layer shall provide an assessment application.

	FR2.6.1
	The assessment application shall provide adaptive tests.

	FR2.6.2
	The assessment application shall provide tests for users in grades K through 12.

	FR2.6.3
	The assessment application shall provide subject specific tests.

	FR2.6.3.1
	The subject tests shall include math.

	FR2.6.3.1.1
	The assessment application shall provide measurement tools that can be manipulated by the user.

	FR2.6.3.1.2
	The assessment application shall provide calculation tools that can be manipulated by the user.

	FR2.6.3.1.3
	The assessment application shall provide functionality for entering equations shall all common mathematical symbols.

	FR2.6.3.2
	The subject tests shall include science.

	FR2.6.3.3
	The subject tests shall include English/reading.

	FR2.6.3.4
	The subject tests shall include social studies.

	FR2.6.4
	The assessment application shall provide questions linked to specific academic standards.

	FR2.6.5
	The assessment application shall provide an item bank of questions that addresses all of the academic standards at their lowest level of abstraction.

	FR2.7
	The application layer shall utilize a report interface.

	FR2.8
	The application layer shall provide a report application.

	FR2.9
	The application layer shall utilize a user-account interface.

	FR2.9.1
	The user-account interface shall provide communication between the web application server and the user-account application.

	FR2.9.1.1
	The user-account interface shall receive parameters from the WAS.

	FR2.9.1.2
	The user-account interface shall send parameters to the WAS.

	FR2.9.2
	The user-account interface shall provide payment services implementation. 

	FR2.9.2.1
	The user-account interface shall utilize an HTTPS interface.

	FR2.9.2.2
	The user-account interface shall receive parameters from the web services component.

	FR2.9.2.3
	The user-account interface shall send parameters to the web services component.

	FR2.10
	The application layer shall provide a user-account application.

	FR2.10.1
	The user-account application shall provide a personal profile.

	FR2.10.2
	The user-account application shall provide a user proficiency profile for each academic standard.

	FR2.10.3
	The user-account application shall provide a usage profile.

	FR2.11
	The application layer shall utilize web services.

	FR2.11.1
	The web services shall include payment services.


	FR2.12
	The application layer shall have security.

	FR3
	The system shall have a data layer.

	FR3.1
	The data layer shall utilize a database interface.

	FR3.1.1
	The database interface shall provide connectivity between the system databases and applications and web services.

	FR3.2
	The data layer shall have a user information database.

	FR3.2.1
	The user database shall allow updates to user data.


	FR3.2.2
	The user database shall allow retrieval of user data.

	FR3.3
	The data layer shall have an assessment database.

	FR3.4
	The data layer shall have a remediation resource database.

	FR3.5
	The data layer shall utilize external persistent data storage.

	FR3.6
	The data layer shall utilize web services.


	FR3.6.1
	The web services shall provide accounting services.

	FR3.6.2
	The web services shall provide content management services.

	FR3.7
	The data layer shall have security.


3.3 Performance Requirements

The system shall support at least 1000 concurrent users making 6 page requests per minute.

The delay time between a user request and display of the requested resource shall be less than 1 second for 98% of transactions.

If a delay time between a user request and display of the requested resource shall exceed 1 second, a partial rendering of the resource shall occur.

3.4 Logical Database Requirements

The system shall utilize a database interface for interacting with the databases. All interactions must go through the database interface.

The system shall have a user information database to store personal information about the user. 

The session management, authorization and authentication systems, the user-account application, and the assessment application shall have authority to update and retrieve user data through the database interface.

The report application shall have authority to retrieve user data through the database interface. 

Payment services and accounting services shall have authority to retrieve and update user data through the database interface.

User data shall be stored for a minimum of 1 year after the last occurrence of user activity. 

User data shall be deleted within 6 months of termination of an account.

The system shall have an assessment database containing an item bank of questions and answers which shall be used to create assessments.

The questions shall be linked to specific state academic standards at all levels of abstraction.

The item bank shall be reviewed and updated on a six month cycle to keep them aligned with the current state standards. 

The content management service shall have the authority to update and retrieve assessment information through the database interface.

The assessment application shall have authority to retrieve assessment information through the database interface.

The system shall have a remediation resource database to store links to tutorial material.

The remediation resources shall be linked to specific state academic standards at all levels of abstraction.

The remediation resources shall be updated on a monthly cycle to ensure that they are current and properly aligned to the state standards.

The content management service shall have the authority to update and retrieve the remediation resources through the database interface.

The report application shall have the authority to retrieve remediation resources through the database interface.

3.5 Design Constraints

The system shall support usage through the five most popular web browsers which shall be reviewed on a yearly basis.

3.6 Software System Attributes

This section specifies the required system quality factors that are not related to the specific functional requirements documented in section 3.2.

3.6.1 Accessibility

This subsection specifies the following requirement associated with the degree to which the system must be accessible to people with disabilities.

All AMAM software shall fully comply with the W3 Web Access Initiative Authoring Tools Accessibility Guidelines 1.0. http://www.w3.org/TR/ATAG10/
3.6.2 Configurability

This subsection specifies the following requirement associated with the degree to which the system must exist in multiple simultaneous configurations:

The degree of personalization is an open issue that has not been resolved.

3.6.3 Correctness

This subsection specifies the following requirements concerning the degree to which the system can contain defects and still be acceptable to the customer:

3.6.3.1 Accuracy

This subsection specifies the following requirements concerning the degree of correctness of the system’s outputs:

The proficiency rating assigned to a user for a particular standard shall be predictive (TBD%) of the time of the user’s score on a standardized test that measures competency for that standard.

The remediation resources assigned to a standard shall be effective (TBD%) of the time in increasing the user’s score on a standardized test that measures competency for that standard.

3.6.3.2 Timeliness

This subsection specifies the following requirements concerning the degree to which the system must ensure that its persistent information is current (i.e., up-to-date):

The system shall return remediation resources that are current 99.99% of the time.

The system shall automatically transfer “old” user data from the user database to off-line archives after TBD days.

The system shall permanently delete
 “obsolete” user data from all storage after TBD days. 

3.6.4 Installation

This subsection specifies the following usability requirement associated with the ease with which the system can be installed.

The typical user shall average 5 minutes or less to install or upgrade any plug-in software required for the AMAM on his/her personal computer. 

3.6.5 Maintainability

This subsection specifies the following requirement associated with the ease with which the system can be maintained:

The system shall permit the swapping and upgrade of software without down time.

The system shall permit the swapping and upgrade of hardware without down time.

3.6.6 Portability

This subsection specifies the following requirement associated with the ease with which the system can be moved from one environment (e.g., hardware, operating system) to another.

The system shall support access to the system by a device running one of the following operating systems:

· Windows 7

· Mac OS X

· Unix

3.6.7 Reliability

This subsection specifies the following requirement associated with the reliability of the system.

The mean time between failures (MTBF) shall exceed 3 months.
The system shall be available 24/7 with a maximum downtime of 5 minutes per month.
3.6.8 Robustness

This subsection specifies the following requirement associated with the degree to which the system continues to properly function under abnormal circumstances.

The system shall gracefully handle invalid input from all externals.
3.6.9 Scalability

This subsection specifies the following requirements associated with the degree to which the system can scale.

The system shall be scalable up to a total number of 100,000 user accounts.

The system shall be scalable up to 1000 simultaneous users.

3.6.10 Security 

This subsection documents the security requirements that specify the extent to which the system shall protect itself and its sensitive data and communications from accidental, malicious, or unauthorized access, use, modification, destruction, or disclosure.

The system shall follow all of the relevant guidelines in the Open Web Application Security Project (OWASP) Web Application Security Design Guidelines. 
http://code.google.com/p/owasp-development-guide/wiki/WebAppSecDesignGuide
3.6.11 Usability

This subsection specifies the following requirements associated with the ease with which the system can be used.

The system shall enable at least 95% of a statistically valid sample of representative novice users to: 
· Create a user account within 5 minutes.
· Request a report within 30 seconds.
· Request an assessment within 30 seconds.
The application shall enable at least 95% of a statistically valid sample of representative experienced users to:
· Create a user account within 5 minutes.
· Request a report within 10 seconds.
· Request an assessment within 10 seconds.
The typical user shall be able to freely, easily, and quickly navigate between relevant web pages.
The following table summarizes the relative importance of software system attributes where:
· H is High
· M is Medium 
· L is Low

It should be used to guide design where tradeoffs must be made. An ID marked to the right indicates that the attribute on the right shall be preferred. 

	ID
	Characteristic
	H/M/L
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	1
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4. Change Management Process

Changes may be requested by either team member or the project advisor and may be suggested by class members. Changes shall be noted on the document and submitted via email to the other team member. 

Discussion between the team members shall determine whether the proposed change shall be incorporated into the SRS. If accepted, the change shall be reflected in the next version of this specification. All changes that impact this specification may be added to the document by either team member. 

Each week, a new, dated version of the SRS shall be posted to the project website for the project advisor and other class members to review. Changes made between official postings shall be recorded with an extension to the version number (for example v1.1 or v1.2 ). 

Official versions of this specification shall be found attached to the project Web site at 

http://cmapspublic.ihmc.us/rid=1JTCCBP9S-F7499N-341L/Inception%20Phase.cmap
5. Document Approvals

This specification is part of the ACS560 course requirements.

The Academic Measurement and Achievement Mentor SRS document shall be approved by both team members and the project advisor.

	Monica Gloudemans (team member)
	Date:

	Ekaterina Schwartz (team member)
	Date:

	 Dr. John Tanik (project advisor)
	Date:


6. Supporting Information

There is currently no supporting information.







