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[bookmark: __RefHeading__2_1322226926]Introduction 

1.1 [bookmark: __RefHeading__4_1322226926]Purpose
· Identify the product to be produced by its name. 
· Describe the purpose of the Product
· Specify how it will be used and/or who the intended user community is
· Explain at a very high level what the product will do and what it won't do
Linguistic Analysis for Subject Identification (LASI) is a computer application currently being developed by the CS411 Red Team.  Linguistic analysis is the examination of language form, language meaning, and the ways in which these two entities synergize to form language context.  LASI, a linguistic analyzer that aids the user as a decision support tool, extracts themes, or specific qualities and characteristics, of a document or range of documents.  Locating the themes of documents is necessary as it allows the reader to comprehend what has been read; in comprehending what has been read, the reader can summarize and share the material.  LASI will take various document types as input and return a weighted list of themes in each document individually and any common themes found over the group of input documents.
It is difficult for people to identify common themes over a large set of documents in a timely, consistent, and objective manner.  Dr. Patrick Hester and Dr. Tom Meyers, who work for the National Center for Systems of Systems Engineering (NCSOSE), analyze large sets of documents manually in order to locate common themes and ideas.  They were the initial subject of the problem, stated in the first sentence of this paragraph, which needed to be solved.  Their current document analysis process requires a large amount of time, multiple readings of the documents, and validation between the two to ensure accurate findings.  LASI aims to assist them in their document phase by cutting down the manual effort and time required to reach their goal.  LASI will need to accurately find themes, be system efficient, and provide consistent results.


LASI will be designed as a stand-alone and open-source software application that is to be run on a local (or virtual) machine such as a laptop or desktop computer.  It will assist users in determining themes, key ideas, and general meaning across multiple documents.  Using its engine of algorithms, LASI will provide consistent results without requiring the need for excessive, expensive hardware.
LASI’s engine of algorithms will come coupled with a friendly, intuitive user interface.  Users of the application should be able to utilize and navigate the program without formal training or knowledge of how the underworking engine functions.  After an analysis of a set of documents, the results will be displayed immediately in a friendly and exportable format.
The CS411 Red Team imagines that LASI will not only aid the people who presented  the problem but be beneficial to numerous other professions too.  Students will be able to utilize LASI in order to determine whether publications across the Internet relate to their areas of study or research paper topics.  Teachers could implement LASI in the classroom by using it to grade student papers or provide examples as to how language is used and interpreted.  Research analysts and statisticians should be able to parse numerous documents in order to quickly locate the topics to crunch data values.  Contractors, consultants, and other related professions will be able to implement all of the previous uses to suit their individual or clients’ needs.

1.2 [bookmark: __RefHeading__6_1322226926]Scope
· Describe the application of the product, i.e., its objectives, relative benefits, and goals. 
· Describe, at a high level, the prototype you will use to demonstrate the product. 

LASI will implement a handful of features—a few of which are advanced.  LASI will be able to input multiple documents, of any text file type, and deduce the individual themes of each document as well as the themes and commonalities between all documents included.  New documents can be added to the user's project any time before the analysis sequence is initialized.  Before initializing LASI’s analysis, the user will have a choice as to the type that will be executed based on the known type of input documents (i.e. scientific or literary).
In order to decrease the time that LASI takes to run, the CS411 Red Team has incorporated a few features that allow users to tweak settings prior to analyzing their project.  Once it is created, users will have the ability to create a dictionary they can fill with their own words, acronyms, or definitions; this feature will allow for companies to plug in their specialized jargon to improve LASI's results.  Users will also be able to set assumptions about the content in each of their documents; this feature allows users to provide a starting topic, incorporate synonyms, and add starter phrases that increase weights before the documents are analyzed.
One of the key features of LASI is the ability to graphically display the parsed results in an manageable format.  The CS411 Red Team will provide three tabs: Top Results, Word Relationships, and Word Count and Weighting.  These three tabs allow the user to view the results in three different modes and provide sub tabs to view each document individually in addition to viewing the collective results of all documents.  
1.3 [bookmark: __RefHeading__8_1322226926]Definitions, Acronyms, and Abbreviations 
A.I.D.:  Assessment Improvement Design

[bookmark: _GoBack]A.I.D. Process: A process that provides quantitative and qualitative basis to identify problems and determine the feasibility of solutions.

Analysis:  Detailed examination of the elements or structure of something, typically as a basis for interpretation.

Document:  A document herein refers to a formally written, expository paper which expounds, via a declarative approach, on a relatively quantifiable issue, goal, or area of research.

Head word:  A locally distinct word within a phrase which, by its syntactic associations, determines the category of the phrase itself.

LASI:  Linguistic Analysis for Subject Identification

Linguistic Analysis:  The scientific analysis of a language.

Parser:  Takes in DOC and DOCX files and converts them to TXT files.

Part of Speech Tagger:  Software utility that associates words with the parts-of-speech in a sentence.

Phrase:	  An instance of the Phrase class.

Phrase:  (Linguistically) A group of words standing together as a conceptual unit.

Phrase Class: The root of the taxonomy of class types which correspond to syntactic roles at the phrase level and whose instances contain a collection of Words which together represent a linguistic phrase.  

Semantic Analysis:  Relating the syntactical structure of words to their language independent meanings.

Sharp NLP:  Written in C#, natural language processing tool used to parse and tag parts-of-speech.

Strategic Document:  Document produced by a client that defines their Goals, Visions and Missions.

Subject Identification:	  The process by which the subject matter and thematic content of documents is determined.

Syntactic Analysis:  Identifies key words based on their location in the sentence, rather than their overall meaning throughout the document.

.TAGGED:  The type of file that stores the output of the part-of-speech tagger containing the all of the text of the document with embedded syntactic annotations. 

Theme:  Subject-object-verb relationships that LASI is attempting to generate from the input set.

Tag:  A label, or the act of attaching a label, that specifies the syntactic role of a selected element in a document.

Tagged Set:  A group of words, whose part of speech and location in a sentence have been identified by the parser.

WordNet:  Compiler and provider of the data files which forms the basis for the LASI thesaurus.	

Word Class:  The root of the taxonomy of class types which correspond to parts-of-speech at the word level and whose instances encapsulate each occurrence of a textually identified word. 

Word Weight:  A numeric value, associated with each syntactically and lexically unique word in a written work, indicating its significance.


1.4 [bookmark: __RefHeading__10_1322226926]References 
· Provide a complete list of all documents referenced. 
Example:
CS 410 documents (as applicable)
Lab I
Standards or other references appropriate to your overall specification.


1.5 [bookmark: __RefHeading__12_1322226926]Overview 
· Describe what the rest of the Product Specification contains. 
Example:
This product specification provides the hardware and software configuration, external interfaces, capabilities and features of the Product XYZ prototype. The information provided in the remaining sections of this document includes a detailed description of the hardware, software, and external interface architecture of the <product xyz> prototype; the key features of the prototype; the parameters that will be used to control, manage, or establish that feature; and the performance characteristics of that feature in terms of outputs, displays, and user interaction. 
	This product specification provides the hardware and software configuration, external interfaces, capabilities, and features of the LASI prototype.
[bookmark: __RefHeading__14_1322226926]General Description 
2.1 [bookmark: __RefHeading__16_1322226926]Prototype Architecture Description 
· This paragraph orients the reader to what the product (prototype) “looks like”
· Illustrate and discuss the overall architecture of the prototype. 
· Identify major components 
· Summarize their purpose or function

Example: 
Product XYZ is comprised of the following major components:

· Propulsion System: provides the mechanism by which the product is able to initiate forward and reverse motion. This component will be demonstrated this prototype using a rubber band and winding crank to achieve forward motion.
· Fixed Position Wheels: Translate propulsion system outputs into motion. 
· Variable Position Wheels: Provide for left, right, and centerline direction of motion in non-discrete increments. 
· Cockpit: provides controls, mechanisms, and accommodation for operator control of product XYZ. This component will be simulated using a PC-based display and keyboard for input and presentation of status updates. A Blue-Tooth interface will be used to transfer commands from the Cockpit to a servo-control unit on the prototype. The servo-control will respond to steering and speed commands based on inputs from the PC. 
· Exhaust Distribution Element: provides the external interface for transfer and distribution of combustion by-products.  This interface will also be simulated on the PC-display.
[bookmark: _Ref157842248][bookmark: _Ref157842248]

Figure 1.  Product xyz Prototype Architecture Diagram.

[image: ]
2.2 [bookmark: __RefHeading__18_1322226926]Prototype Functional Description
· Provide a summary of the functions that the product will provide or perform and generally what they do or how they relate to each other.
· These functional descriptions may relate directly to one component, there may be multiple functions within any one component, or functional areas may transcend multiple components. The objective is to break the overall “prototype system” into functional entities that can be used to derive a more detailed subset of requirements to be included in Section 3 below. 
· Use illustrations where appropriate to show information flow or functional relationships.
· Do not go into extensive detail regarding how each function is accomplished at this point. Detail follows in section 3.1. 
Example:
The major functional components of the product xyz prototype include the following:
· User Command Entry and Status Display: This function provides the capability to prompt the Product XYZ operator for steering and speed commands and display results received from the xyz prototype. 
· Propulsion and Steering Command Interpreter: This function receives commands from the User Command Entry and Status Display (UCESD) function via a Bluetooth interface and issues servo signals to control the propulsion and variable position wheel components. This function also provides status updates to the UCESD function.
Figure 2. Product xyz Command and Propulsion Diagram.

[image: ]

2.3 [bookmark: __RefHeading__20_1322226926]External Interfaces
· This section identifies the physical and logical interfaces used within and by the prototype. The characteristics of each type of interface used and the type of information transferred should be described.
2.3.1 Hardware Interfaces
· Describe any hardware interfaces that are implemented in the prototype. This could include connectivity to modems, routers, or other external devices. These hardware interfaces should be apparent in the information provided in subsequent sections of this specification. 

Example: RFID Transaction Exchange Interface: This is a high-speed USB Type A interface which establishes the data exchange path between the <transaction server> and a standard RFID card reader. Information transfer exchanged on this interface includes the transaction identifier code and <transaction pertinent> information.

F[image: ]igure 3. Type A USB Connector.




2.3.2 Software Interfaces
· Software interfaces include interfaces to standard or customized databases, graphics tools or libraries, or special purpose software packages (such as vendor-supplied control software for some device)

Example: Vehicle Identification Database (VID) Interface: The VID is an Oracle database accessed via SQL query from <some functional area in the software architecture>. License number, vehicle type, description, and a picture in JPEG format are stored in and retrieved from the VID. 
2.3.3 User Interfaces
· Identify the mechanisms for interacting with users (if applicable). I.e. flat-screen color display capable of xxx by yyy resolution, keyboard for data entry, joystic for maneuvering, etc.   

2.3.4 Communications Protocols and Interfaces
· Protocols and interfaces used with the product/prototype, such as TCP/IP via 100mb Ethernet, IEEE 802.3/802.11 etc. should be identified here.




[bookmark: __RefHeading__22_1322226926]Specific Requirements 
The following section describes the specific functional and non-functional requirements along with the assumptions and constraints of the LASI prototype.
3.1 [bookmark: __RefHeading__24_1322226926]Functional Requirements 
The functional requirements describe the capabilities of the LASI prototype.  They describe what the product must do in order to meet the previously discussed goals and objectives of the project.
3.1.1 User Interface
The LASI GUI is the way the user interacts with LASI and views the results. 
3.1.1.1 Start-up Screen
The Start-up Screen will provide two distinct paths that provide access to LASI’s functionality.  It will allow the user to create or load a project.
1. The user shall be able to create new projects
2. The user shall be able to load new projects
3.1.1.2 Create New Project Screen
The Create New Project Screen guides the user through the new project creation process. It will prompt the user to enter the necessary information. During this process the screen will display a running list of the documents selected for analysis. The following functional capabilities shall be provided:
1. The user shall be able to add files to project
a. DOC
b. DOCX
c. TXT
2. The user shall not be able to load any other file types
3. The program shall only allow a maximum of five documents to be loaded into a single project.
4. Documents added to the project will be displayed in a document queue.
5. Documents can be removed from the document queue.
6. All fields must be correctly filled out to create a new project.
3.1.1.3 Project Preview Screen
The Project Preview Screen will provide a preview of the documents selected during the Create New Project Screen.  It allows the user to verify that the correct documents have been selected, and remove or add additional documents.  This screen will allow the user to start the analysis process. The following functional capabilities shall be provided:
1. LASI shall provide a preview of uploaded documents.
a. Each tab in the document preview shall display the title of its document
b. Each tab shall display the text of the document. 
2. The user shall be able to add accepted files to a project.
a. The Program shall only allow a maximum of 5 files.
3. The user shall be able to remove documents from a project.
4. LASI must have at least 1 document to start analyzing.
3.1.1.4 Processing Screen
The Processing Screen will display a moving graphic to show that the system has not frozen.  The user will also be able to interrupt analysis.  The following functional capabilities shall be provided:
1. The user shall be able to interrupt analysis.
a. The user shall be returned to the Project Preview Screen.
b. All temporary data will be discarded.
2. LASI shall display a visual indication that analysis is still ongoing.
3.1.1.5 Results Screen
The Results Screen will allow the user to toggle between different scopes, perspectives, and levels of detail.  The following functional capabilities shall be provided:
1. LASI shall render results in multiple views.
a. The Top Results View shall provide a visualized summary of the analysis.
a.1. The user shall be able to toggle between different graphical views of the top results.
a.2. This view shall allow the user to toggle between individual and collective document scopes.
b. The Word Relationships View shall provide visuals to show all relationships and bindings of words throughout each document.
c. Word Count & Weighting View
c.1. The user shall be presented with the quantitative data used in the analysis.
c.2. This view shall allow the user to toggle between individual and collective document scopes.
2. LASI shall be able to export results.
3.1.2 File Manager
The File Manager verifies that the documents loaded into a project are of the types allowed.  It provides file conversion routines to format documents into plain text. It also manages the tagging process and the resulting TAGGED files. The following functional capabilities shall be provided:
1. The file manager shall accept a path to a document.
2. The file manager shall verify that the document is in one of the following file formats:
a. DOC
b. DOCX
c. TXT
3. The file manager must be able to convert a DOC file to DOCX.
4. The file manager must be able to convert a DOCX file to TXT.
5. The File Manager shall invoke the SharpNLP tagger to process each TXT file into a new TAGGED file containing:
a. The original text of the document.
b. The part of speech of each word.
c. The type of every phrase.
6. The file manager shall provide functionality to backup up the entire project directory.
3.1.3 Tagged File Parser
The Tagged File Parser loads the TAGGED files and creates a data structure in-memory of the documents. The following functional capabilities shall be provided:
1. The Tagged File parser shall only accept a TAGGED file.
2. The Tagged File parser shall create an instance of the Word subclass corresponding to the annotation imbedded for that word in the TAGGED file.
3. The Tagged File parser shall create an instance of the Phrase subclass corresponding to the annotation imbedded for that phrase in the TAGGED file.
3.1.4 Word Association
The Word Association algorithm will associate words and phrases to one another based on their POS and their syntax within the document. The following functional capabilities shall be provided:
1. The Subject binder determines which noun phrases are the subjects of verb phrases. 
2. The Object binder determines which noun phrases are the direct objects of verb phrases.
3. The Object binder determines which noun phrases are the indirect objects of verb phrases.
4. The Thesaurus correctly identifies synonyms.
5. An adjective or adjective phrase describing a noun or noun phrase is bound as a describer to that noun or noun phrase. 
6. A noun or noun phrase that is the subject of a verb or verb phrase is bound as a subject to that verb or verb phrase.
7. A noun or noun phrase that is the direct object of a verb or verb phrase is bound as a direct object to that verb or verb phrase.
8. A noun or noun phrase that is the indirect object of a verb or verb phrase is bound as an indirect object to that verb or verb phrase.
9. Adverb phrases are associated with the adjective phrases or verb phrases that they modify.
3.1.5 Weighting Algorithm
The Weighting Algorithm will calculate numeric weights for each Word and Phrase based on their syntactic associations.  Based on this analysis themes are assembled. The following functional capabilities shall be provided:
1. It shall each Word instance shall start with an equivalent initial weight.
2. It shall each Phrase instance shall start with an equivalent initial weight.
3. It shall update previous weight of each word when encountered again.
4. It shall update previous weight of each word when the association count is incremented.
5. The weighting algorithm shall increase the weight of a Word if a synonym is encountered.
6. The weighting algorithm shall increase the weight of a Word if:
a. A Word is associated with it.
b. A Phrase is associated with it.
7. The weighting algorithm shall increase the weight of a Phrase if:
a. A Word is associated with it.
b. A Phrase is associated with it.
8. The algorithm shall exclude weights of commonly used words such as 'the', 'to', a, etc. on an individual word-by-word basis.
9. The distance between words and phrases shall be used as a weight modifier.
10. Each Word instance shall store its weight with respect to:
a. The individual document containing it.
b. All of the documents in the project.
11. Each Phrase instance shall store its weight with respect to:
a. The individual document containing it.
b. All of the documents in the project.
12. There shall be an aggregate result computed across all documents.
3.2 [bookmark: __RefHeading__26_1322226926]Performance Requirements 
· Describe any performance requirements in this section. Performance requirements should possess numeric boundaries, etc. They should be stated in measurable terms. Each requirement should be stated as an individual statement with a unique identifier. 
3.2.1 Performance Requirement 1 

Example: 3.2.1 Rubber band Propulsion System (RPS): The RPS shall meet the following performance requirements:

1. Capable of being wound 365 turns
2. Capable of surviving 500 winding events without breaking

Example: 3.2.2 Bluetooth Communications> the Bluetooth Communications link shall meet the following performance requirements:
1. maintain connectivity from 5 to 25 feet in an unobstructed line-of-site environment
2. support information transfer at a rate of 5 messages/second

Example: 3.2.3 Steering Control: the prototype shall be able to control steering in accordance with the following:
1. steering angles range from 0 (centerline) to 45 degrees left or right of centerline
2. movement rate of the steering mechanism cannot exceed 15 degrees per second while the prototype is in motion.
	


3.2.2 Performance Requirement 2 

3.3 [bookmark: __RefHeading__28_1322226926]Assumptions and Constraints 
· Describe any assumptions that have been made and that would affect the   requirements if they turned out to be false. An example assumption is that a specific piece of hardware will be available before the product goes into testing. 
· Describe any dependencies or constraints that exist. A dependency may be that a specific subsystem, hardware, or software component exists. A constraint may be that data transfer that would normally be performed via a secure network is conducted by simulating the exchange for purposes of demonstrating the prototype.
Table 1. Effects of Assumptions, Dependencies, and Constraints on Requirements.
	Condition
	Type
	Effect on Requirements

	Vehicles cannot occupy more than one space
	Constraint
	Bounds the problem of matching vehicle entries and exits to available spaces

	Only valid data entries will be provided
	Assumption
	Allows for minimal error checking for the purposes to developing and demonstrating the prototype

	A RFID reader is available for the prototype
	Dependency
	The RFID reader function must be simulated if one is not available



3.4 [bookmark: __RefHeading__30_1322226926]Non-Functional Requirements 
· Describe the non-functional requirements that characterize the performance of the product. Examples of these are security, maintainability, and reliability. Place those that are pertinent to your product in this section. 
3.4.1 Security 
· Identify security requirements. I.e. encrypted data transfer, database access control, multi-level password protection, physical security, etc.
Example: Product xyz provides multi-level password control for cockpit access. Two levels are provided. The initial access level allows issue of speed and steering controls.  The second level allows authorization of system updates as well as access to specific parameters controlling rate of steering adjustments and acceleration to the ordered speed.


3.4.2 Maintainability 
· Identify what components of the system are “maintainable”. Indicate responsibility for maintenance. 
Example: Product xyz provides a low-maintenance configuration for accomplishing field-plowing. The Cockpit System is updated on a quarterly basis via Bluetooth download to provide the very latest updates for exhaust Volume monitoring and distribution. Maintenance procedures for all other components are conducted semiannually and can be performed by personnel appropriately skilled in farm equipment maintenance and repair.

3.4.3 Reliability 
· Describe how reliable the end-product needs to be. Is access needed 24/7? What might an “availability budget” be (i.e. the product needs to complete 96% of it’s transactions without error or kickback). 
· Are there critical items that must be available all of the time and non-critical functions that can be non-functional without effecting critical performance? 
· State rational supporting the reliability statements.


[bookmark: __RefHeading__32_1322226926]Appendix 
· Put items that provide additional information, but do not belong in the body into appendixes. Examples might be supporting materials, diagrams, etc. 
· The list of equipment, software, and other materials required for the prototype should be included in the appendix.
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