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DESCRIPTION: Comprehensive survey, classification, & evaluation of the multiple domains of systems science and their literatures. History of development & need for unification of systems science domains and formulation of a new “science” of systems, Systems Processes Theory (SPT), for use in systems engineering. Introduction to key isomorphic systems processes & their interactions. Case studies of application of systems science to specific systems engineering task areas, management, architectures, modeling & testing with online assignments.

STUDENT LEARNING OBJECTIVES:
1. Students will learn to identify, recognize strengths/weaknesses of multiple areas of systems thinking & science as well as the main sources of knowledge for each.

2. Students will learn about many isomorphic systems processes, their interactions, motifs, and functions in maintaining systems sustainability and adaptation.

3. Students will apply one or more systems processes and their interactions to a self-selected or industry/business-selected problem to relate theory to practice.
4. Students’ communication skills will improve via team-work and report writing for SysInformatics lab assignments and presentation-publication of a capstone SysInformatics project or application area of choice delivered either to the class or at a professional society aimed at establishing a shared-cumulative, much enriched knowledge base for future use.
5. Relevance and Role of Science & Systems Science to Systems Engineering (SE)

6. Brief History of Systems Science: Five Major Watersheds and Characteristics

7. Basic Systems Science Definitions, Assumptions, Hypotheses, Contributions

8. Comprehensive Survey and Alternative Classifications of Domains of Systems Science including both those representing Systems Thinking & Systems Science.
9. Characteristics, Strengths/Weaknesses of Natural Systems Science and Role in SE; also of Systems Thinking versus Systems Science approaches & tools.
10. Characteristics, Strengths/Weaknesses of Systems Management and Role in SE

11. Application of Systems Science to Neglected SE Functions such as Systems Innovation, Subsystem or SoS Integration, and Systems Pathologies

12. Expanded Futures for Systems Engineering Based on Natural Systems Science.
13. Extensive Survey of >20 Systems Isomorphies and their Interactions as Integrators of a Fragmented Systems Science and Guides for Engineering Sustainable Systems (thru SysInformatics Lab Activities, Research and Reports)

14. Personal Project in systems engineering application area of student’s choosing.

TEXT AND READINGS: The textbook for this course will be the “draft” version of the instructor’s own textbook (your copy $35; cost of reproduction). This draft will be provided to the students on the first day of class instruction. It is hoped that the students will both learn from its content and provide pre-publication feedback to improve the text. As my text is a DRAFT only, Other reference texts will be cited and critiqued relative to their coverage versus our own Cal Poly text. These include:

· Mobus, G.E. & M.C. Kalton (2015) Principles of Systems Science. Understanding Complex Systems Series, Springer, N.Y., 755 pp. (on Amazon $20 Kindle to $75 hardbound to $103)

· Hybertson, D. (2006) Model-oriented Systems Engineering Science: A Unifying Framework for Traditional and Complex Systems. Taylor & Francis, Fl., 363 pp.

· Skytner, L.L. (2006) General Systems Theory: Problems, Perspectives, Practice, 2nd Ed., World Scientific, 536 pp.

· Warfield, J.N. (2006) An Introduction to Systems Science. World Scientific, Singapore. 403 pp.

· Klir, J. (2001) Facets of Systems Science. Springer-Verlag, N.Y., 748 pp.
· Odum, H.T. (1994) Ecological and General Systems: An Introduction to Systems Ecology.
· Flood, R.L. & E.R. Carson (1993) Dealing with Complexity: An Introductiion to the Theory and Application of Systems Science. 2nd Edition. Plenum Press, N.Y., 280 pp. (more for SSM & Systems Thinking World)

METHODS: This will be a Blackboard-based (Bb), computer-augmented, hybrid-online course. This syllabus, study outlines, handouts, all power point lectures, study sheets, quizzes, grades, email, and the student discussion forum will be on & thru Bb. For a wealth of information GO TO
http://blackboard.cpp.edu
Try to access Bb before the class begins! Go to Bldg 1-Rm 100 (909-869-6776) for help immediately if you cannot login. I will expect you to be successful at Bb access by the first day of class. It is important that you print out the face-to-face Power Point lectures before the lecture and bring them to lecture to follow the rapid action, and make notes. Advance provision of lecture notes is a privilege; NOT an invitation to skip lectures. Attendance at lectures will be strictly monitored and will earn required points. Earning attendance perfect score will raise your course grade. There can be self-organizing student discussion groups on Bb on class topics for you to exchange ideas and questions and ask further questions of the instructor. This course should be of personal value to you. It is especially important that you try to apply it to your work life now. All of the Lab Streaming Video’s and records of the face-to-face lectures can be viewed from the following link: (try it now)
http://video.cpp.edu/streaming/videosearch.php?ready=true&sorter=title&sort_direction=ASC&keyword=ime510
LECTURE SCHEDULE & EXPANDED COURSE OUTLINE: The one-page lecture schedule and expanded course outline are separate handouts distributed the first day of class.

CONCEPT & PRACTICE OF AN “INFORMATION” LAB: This is a three-unit course. But the face-to-face presentations require your presence on campus for only 2-hours each week which earns you only 2 units. As is the practice in many science courses, the lecture portion of the course is associated with a 1-unit, 3-hour laboratory to learn the practical skills of a topic area. For example, a course in cell/molecular biology often has a lecture portion followed by a 3-hour experience in lab using tools such as microscopy, gel electrophoresis, etc. In response to student requests, I am reducing the initial requirements from last year; i.e. only requiring one 90-min ILab for eight weeks excepting the first two instead of two per week.
SPECIAL PROFESSIONAL OPPORTUNITY ( CLASS PROJECT: The quarter-long personal project is the majority of your grade (~65%). This course focuses on foundational theory for SE. Your project focuses on development & application of only a piece of that theory to a particular domain, tool, project, or task that you & your company values. You will choose one isomorphic systems process, do an extensive Endnote bibliography of it to join to mine, and evaluate potential applications of that systems process to your personal or company problem area.

INCOSE (Int’l Council on Systems Engineering) holds its annual 4-day International Workshop this year in Jacksonville, Florida from Jan. 20-23. I will attend. INCOSE’s Systems Science Working Group (SSWG) often reserves time of one of their sessions for examination of your studio produced (YouTube) presentation & poster. See the hand-outs on INCOSE and on specifications & alternatives for your project. As a result of this assignment you derive three significant benefits in addition to completing the course: (1) practice at teamwork, (2) exposure & networking with SE professionals, (2) poster, & (3) talk to add to your resume’s.
PROJECT TEAMWORK: One of the most pertinent skills of an SE in industry is being a good teammate and leader of teams. This derives from the necessity for someone to serve as communicator, integrator, & organizer in very large projects. So for this class I will allow you to form by your choice, 3-person teams. With 15 in the class this will result in 5 project products. See the special handout on the SE 510 Project for details.
ATTENDANCE: Attendance at the once weekly, 2-hour face-to-face class session is mandatory. A roster will be handed out for your signature each session. You will begin the quarter with 50 points (or 100% of this part of your grade) but will lose 5 points for every session you miss without prior permission. A perfect score for this segment will boost your grade.

TESTS, POINTS, PROJECT, GRADES: There will be ~five 10 question, 20 point quizzes on Bb to be taken over the weekend in designated weeks starting the 2nd week on the ILab material covered up to then. Test questions will be taken directly from only the ILab PPt slides available on Blackboard. A-plan takes all 5 quizzes; B-plan has only 3 required. No quiz make-ups unless I am notified of an emergency before the quiz. Quarter course points will be as follows:


Attendance (5pts/session x 10)


  50 points


Electronic Bb Quizzes (5 @ 20 pts each)
100 points
(Qz on only ILab PPts)


INCOSE IW Participation re: your Project
250 points


Quarter Research Project (Poster&Lit report)
250 points
(includes Endnote Bibl)

Studio Talk of Project Report for INCOSE
100points
(sometime Final Week)





Total


750 points


This quarter, we will try out a new method of assigning grades that enables you to reduce your workload further while rewarding those who work harder. Those who complete all 14 of the ISP InfoLabs and achieve 9/10 correct scores on their 5 Bb quizzes will earn an “A” grade. Those who attempt only 8 of the InfoLabs & 8/10 scores on 3 associated quizzes will earn a “B” grade.
ABOUT THE ONLINE QUIZZES: All the quizzes will be available to you throughout the quarter on Blackboard under the “Quiz” button. Each quiz will randomly select 10 multiple choice (2pt) questions from a pool of perhaps twice that size on the topic of the label (2 ISP’s just covered). Scores for each attempt will be immediately reported to you but the correct answers will not be supplied (you must go back to the notes for that). Realizing most of you are full time workers during the week, I will allow you to take the quizzes as many times as you want until you achieve the score you want. You will have the entire week to do this (Wedn to Wedn). Since the quiz is constructed at random each time you take the quiz, sometimes you will get a repeat question, and sometimes not. This is at least a modest version of testing for comprehension & retention. Memorization, the boon of engineers, will be required for success.
OFFICE HOURS, CONTACT INFO:  Dr. Len Troncale, Biology On-Campus Office, 94-290, X2045. Cell: 909-374-6115. Office hours for FQ’17 are M/W at 4-7 pm or after class at 9 pm. Dinner after class as a group is a possibility. Phone/Address for the off campus office are 232 Harrison, Suite B, Claremont, Ca. and 909-xxx-xxxx. You are welcome to stop in and see me anytime, or call for an appointment. But emails are the very best way to contact me and will get the quicker reply. lrtroncale@cpp.edu
Policy on Cheating and Make-Ups: All Cal Poly Poly University and Bio Dept. regulations apply to this class (see relevant page in Catalogue). Any violations will be acted upon in accordance with university policy. Cheating and plagiarism are serious offences. Engineering will act in accordance with University policies on all counts of academic dishonesty. It is especially important for this course that you use quotes & citation for any phrase taken from one of your sources. If you have a real reason to miss an assignment, you will be allowed to earn those points at my convenience, but you must convince me ahead of time of the necessity for missing any deadline. I will be using the honor system for the electronic testing. I expect you to take the tests completely from recall and not via open book or your recorded notes. Actually you will be allowed less than a minute for each question so it will be difficult to use books or notes. It is best to have just committed key information to memory. By enrolling in this course you agree not to attempt to print out any question or to download any PowerPoint lecture or pictures for use outside of class. Some are of patients or publishers who have legal copyright. We are using “fair use” for lectures including a wider range of graphs and figures than otherwise possible.
MY NOTES & QUESTIONS: 
1

