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Syllabus for 

ENEE 663: System Implementation, Integration, and Test

Instructor: 
Mr. Paul Martin [pmartin@umbc.edu]


and various guess lecturers*

Course Description:  This is a required graduate course for the Systems Engineering (SE) track within the MSEE and MSCS programs. This course is a follow-on to ENEE 661, System Architecture and Design, and will cover:

· the translation of a design specifications into product elements, 

· the integration of these elements into a system, and 

· the verification that the resulting system performs as intended in its operational environment. 

This course will follow the product development life cycle as it goes beyond system architecture and design. This means the system will be decomposed into component level elements suitable for software coding and hardware fabrication. These elements are then individually tested and gradually integrated together as the various modules and sub-systems are subjected to unit test, verification and validation. Eventually the full system will go through Operational Test and Evaluation, and finally make it into production and operation. 

This course will cover the System Engineer role, activities and processes that are needed during this phase of the product development cycle. Areas of study will include technical planning, requirement & interface management, standards, technical performance measures, technical evaluation, technical readiness, implementation, integration, verification, validation, production, transition to operation and complexity.

*One unique aspect to this course is the use of many guest lecturers, who are senior systems engineers from area companies and agencies.  Their extensive practical experience, knowledge and perspectives will help the student appreciate the various and multi-faceted dimensions to the system engineering discipline. 

The goal of the course is to provide practical and relevant analytical tools and techniques to be used by the student within industry and DoD environments. Prerequisites:  ENEE 660 or CMCS 615 and ENEE 661, or permission of instructor.  (3 Credits)

Blackboard: This course relies heavily on the UMBC Blackboard application. This is where announcements, assignments, class lectures and references are located. Check the course’s Blackboard web-site frequently for the latest information. 

Reading Assignments and Pre-Class Quiz – 10% of grade: 

The reading material will be made available on-line within the course’s Blackboard web-site and assigned before class. A pre-class quiz, based on this material will help focus the student on relevant definitions and information before the lecture. 

Team Project – 35% of grade: This course will continue ENEE 661’s project dealing with Precision Landing Capabilities (PLC) for the Mordant Civil Aviation Authority (MCAA). Our scenario is the MCAA opted to go with an older system which has been around since the 1980s, the Microwave Landing System (MLS).  The students will be formed into teams in order to work on each of the MLS sub-systems:  Approach azimuth; Back azimuth; Approach elevation; Range; and Data Communications. Each team will have different sub-system. Two presentations – Critical Design Review and Test Readiness Review – will be required of the teams.  Certain engineering artifacts will be created to document the teams design and test plans. Vitech’s CORE will be used as a requirements traceability tool. At the end of the course each student is required to provide a peer-level performance appraisal for their team mates. The Team Project grade will split between 

(1) your individual contributions (10%) – which includes your presentation ability, providing appraisals for team mates and the appraisals you receive from team mates – and

(2) the overall team performance (25%)

Homework – 25% of grade: Will be assigned weekly and will be due the following week unless otherwise noted. A hard copy of your homework MUST be handed in at the beginning of next class. Softcopies can be e‑mailed [pmartin@umbc.edu] but only if you are not in class the week it’s due.  Late Homework will be docked 10% for each day late. Homework that is more than one week late will NOT be accepted.

Exams – 30% of grade: will be a closed book, on-line tests using Blackboard. The tests will be done as a class within a computer lab.

Grading: Grades will be determined from the following weights: Pre-class Quiz – 10%, HW - 25%; Midterm Exam- 15%; Final Exam - 15% ; Team Project – 35%

Software Required: Free software such as CORE 5.0 Academic Edition, Open WorkBench and CutePDF will be needed for homework and team assignments.

Laptop Usage: The lectures will include team exercises. At least one member of the team will need to bring a laptop to class in order to document the teams deliberations and conclusions. The laptop must be able to connect to the UMBC network or accept a USB flash drive. 

Class Schedule:

	
	Topic
	Objectives

	1
	Overview/ Decomposition
	Review ENEE 661, Decomposition, System Hierarchy, Product/System Breakdown Structures -- Tool: N2 Chart

	2
	Technical Planning
	WBS, Project Scheduling

	3
	Requirement & Interface Management
	Requirements Management and Interface Design Activities.

	4
	Standards
	Standards throughout the Life Cycle; Interoperability; COTS challenges. 

	5
	Technical Evaluation
	TPM, Trade Study intro

	6
	Technical Readiness
	Technical Reviews, more Trade study

	7.
	Team Project CDR Presentation

	Mid Term Exam

	8
	Implementation/ Integration
	 Implementation; SW Heuristics, Integration 

	9
	Testing Overview
	Test and Evaluation throughout the life cycle, Test Planning

	10
	V&V
	Test and Verification Activities; P/F Criteria

	11
	Production/ Trans to Operation
	Production and Deployment Readiness

	12
	Complexity and Systems Engineering
	Complexity within SE

	13
	Team Project TRR Presentation

	Final  Exam


Academic Integrity: By enrolling in this course, each student assumes the responsibilities of an active participant in UMBC's scholarly community in which everyone's academic work and behavior are held to the highest standards of honesty. Cheating, fabrication, plagiarism, and helping others to commit these acts are all forms of academic dishonesty, and they are wrong. Academic misconduct could result in disciplinary action that may include, but is not limited to, suspension or dismissal. To read the full Student Academic Conduct Policy, consult the UMBC Student Handbook, the Faculty Handbook, or the UMBC Policies section of the UMBC Directory [or for graduate courses, the Graduate School website].
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