SE 2AA4 / CS 2ME3 Software Design [

Spencer Smith
August 2, 2017

1 Prerequisites

1. SE 2503, SE 2XA3

2 Learning Objectives

1. Students should know and understand
(a) Mathematics used for specification (first order logic, set theory, Parnas tables,
etc.)

(b) Software specification (Module interface specification (Abstract objects, ADTs,
Generic), modules with external interaction, finite state machines, descriptive
versus operational, UML, etc. )

(c) Verification (White box, black box, analysis, etc.)
(d) Functional programming
(e) Object oriented programming
(1)
(8)
(h)

Software quality
Software design principles (correctness, verifiability, etc); information hiding

h

Modularization and interface design (assumptions, exceptions, methods, minimal,
effective, etc.)

(i) Design patterns
(j) git, make, LaTeX, doxygen, pyunit, junit

2. Students should be able to

(a) Identify reasonable assumptions

(b) Demonstrate an ability to identify a range of suitable engineering fundamentals
(including mathematical techniques) that would be potentially useful for analyz-
ing a technical problem.



Recognize and discusses applicable theory knowledge base

Select appropriate model and methods and identify assumptions and constraints
Estimate outcomes, uncertainties and determine appropriate data to collect
Recognize and follows an engineering design process

Propose solutions for open-ended design problems

Understand the role of the engineer in society, especially in protection of the
public and public interest

Show an awareness of the PEO and the role of licensing



3 Mapping to Attributes with their Indicators

Knowledge Base for Engineering

1. Competence in Mathematics

4. Competence in Specialized Engineering Knowledge

Problem Analysis

1. Ability to identify reasonable assumptions

2. Ability to identify suitable engineering fundamentals

Investigation

1. Able to recognize and discuss applicable theory knowledge base

2. Selects appropriate model and methods and identifies assumptions and
constraints

3. Estimates outcomes, uncertainties and determines appropriate data to
collect

Design

1. Recognizes and follows an engineering design process

2. Recognizes and follows engineering design principles

3. Proposes solutions to open-ended problems

Use of Engineering Tools

2. The ability to use modern/state of the art tools

Professionalism

1. Demonstrates an understanding of the role of the engineer in society
3. Shows an awareness of the PEO and the role of licensing

4 Rubrics

The following learning objectives were not measured:

1. Identify reasonable assumptions 2a

la
1b, 1c, 1d, 1le

2a
2b

2c
2d

2e

2f
1f, 1g, 1h, 1i
28

1j

2h
2i

2. Demonstrate an ability to identify a range of suitable engineering fundamentals (includ-
ing mathematical techniques) that would be potentially useful for analyzing a technical

problem. 2b

3. Recognize and discusses applicable theory knowledge base 2¢

4. Select appropriate model and methods and identify assumptions and constraints 2d

5. Estimate outcomes, uncertainties and determine appropriate data to collect 2e

The measured learning objectives are summarized on the following pages.
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5 Identified areas for continuous improvement
From the Vena Course Report:

e Design patterns should be emphasized to a greater extent next year; the lecture on
translating between English and math could be shortened.

e One final exam is easier to translate into measurement data. The assignment grades
should be broken down further so that they can be used for more fine grained measure-
ment. Should investigate whether it is possible to have at least one written question
on the final exam (TA hours are the main problem with this.)

6 Actions to take for implementation of continuous im-
provement

From the Vena Course Report:

e The tutorials were not fully utilized. Additional exercises should be added so that the
tutorials are more productive. Examples from the previous year can be used

e In the future, discrete math should be required as a pre-req. This recommendation has
been through the curriculum committee and is now going to the department.

e Some learning outcomes do not really seeem to fit with 2AA4. These Los were not
measured this year. Maybe they should be deleted in the future?

7 Mapping back to indicators

This information is available in Vena.
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