16.070 Introductions to Computers and Programming
Spring 2002 Course Svllabus

Introduction fo Computers and Programming will provide students with a strong foundation of the basies of software enzmeering
relevant to Aerospace and aeronaufical applications. Students will obtamn hands-on expenence programmings a single board computer
to enhance theiwr understanding of embedded systems. Progressrve homework coding assizmments that build upon one another wall
sohdify the software hfacycle process and enable the students to gradually progress from simple workstahon programs to an
mteractive, embedded system. A web pase will be maintained as the electromic repository of lectures, homework aszignments, and
class notes. The URL 15 hitp:/'web.out.adu/ 1607 aamw’

Courze Objectives: The Courze Objectives are zef 1 the context of concerving, desizning, implementing, and operating

asrospace’asronaufical mfommation systems. Students wall be able to

1} Design modular programs uzing a top-down desizn approach (CD));

2} Create structured, well-documented computer programs (I)

3} Test and analyze programs to ensure proper program cperation (10

Measurable cutcomes for this courza will be the followms:

1) Demonstration of problem solving emploving a methodical software development process [measured by problem sets and exams]

2) Concephon and design of applications programs (e.g., simmlators and real-time embeddad systams) [measzured by problem setz
and axamsz]

31 Bwlding, testing and operation of real-ime embedded application programs through hands-on expenence with a single-board
computer [mezasured by problem zafz and demonstration]

4%} Demonstration of effective test methods to evaluate and document program execution [measured by problem szefz and
demonstration)

Teaching Staff:

Instructor: Dr. Lorraine Feag Room: 37433 fasg@mut. adu (617) 253-B080
Co-mstructors: Prof. Ed Crawley Koom: 33-207 crawleyfimit edu (617 253-T310
Hewds Perry Draper Laboratory hperry(@ draper.com
Terry South Draper Laboratory temith/@ draper com
Teaching Assistants: Lowms Breger Room: 17-010 Ibreger@mit.edu x3-2428

Kay Sullivan Room: 17-010 kay@mit edu x3-2418
(Gerardo Guevara Room: 33-106 alpha_gl @mut.adu x2-3312
Mayden Kamboucher Room: 33-106 nayden@MIT EDU x2-3312
Joshua Fandall Room: 33-106 Jrandall@MIT EDLUT x2-3312
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Graders: Timothee de Miamy tom_0248@mit.edu

Fachard Cross cross@MIT.EDU
Nick Abarcrombie nerombae@MIT EDUT
Fobin Feadel robinr@MIT . EDU

Tmme: MWTF 2-3, Lecture in 3-270; E 2-3, Eecitation 1mm 2-190

One hour Computer Lab Seszions will be held m 33-202 by aranzement. durimg M 3-5and T 11-3.
Collaboration: Collaboration, such a= worlans with others to conceptualize a problem or define reqmrements, 1= allowed and
ancouragzed as long as 1t 1= 1dentified. Plagianizsm, such as copving someons else'’s cods, 1= not allowad. See the course wabsite for
details.
Grading: Grading for this course wall be as follows:

Material Percent of Total GGrade
' Homework and coding assismments 40%
' Final Project, Parts A/B/C/D 20%
' Exams #1_ #2_ and £3 10%/13%1 5% respactrvely

Textbooks: The following textbooks provide resource matsnal for this course:

1) Required: Erngincering Problem Solving with C, by Etter and Ingber, available at the Coop or on Eeserve m the Aeronautics-
Astronautics Library.

2) Refsrence: Hsal-Tims Svstems Design and Analvziz: An Enginssr s Handbook, by Phullip A. Laplante, 2™ Edihon, available af the
Coop or on Reserve m the Aesronautics-Astronautics Library.

3} Reference: The C Programming Language, by Brian Ksmighan and Denms Fitchis, on Fesarve in the Aeronauhes-Astronautics
Library. For reference on C syntax.

4) Eeference: FProgramming Embeddsd Svsiems, by Michael Barr, on Reserve m the Aeronautics-Astronautics Library. How to
program aembedded systems using C.

The course syllabus appears m the followmng table. Thers are 13 weeks of class-time covered over 16 calendar weeks (inchoding
spring break and finals), that are shown mn the first column. The second column descnibes the matenal to be covered for each week
and a parenthetical note dantifving who 1= the lecturer if 1t 15 other than the mam mstructor. The third column provides the Chaptars
m Etter and Ingber's C book {C) and extra readinzs that comrespond to the matenial covered. The finzl column provides a schedule for
the Homework assizmments. Problem Sets will be posted to the website on Wednesdays and solotions will be due back at the
beginming of class the following Wednesday, except where noted m the cutlne below. As a general rule, the lectures infroduce
general computer and programmung concepts, and the recitations further examine these concepts and show how they can be
mplamentsd m C.
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| Wk Description Reading . Homework

1 | Clasz starts on Wednesday, 2/6/02. _ _
26 | W. Introduction - The course as part of the Asro/Astro core, Orgamzation of the Cl1, C2 P5 #] out - 6% of
course, Expectations, Class Obectrves. What 15 programmming” What 1= C, and bhomework grade
| why CT Eey section(z) in text: 1.1
27 | B.. Programming mechanics: How to use the PC computers, brief intro to
compiler, tools, Source code, executable, hibranes, zimple IO, and web pase
basics
2/8 | F. Crash course in C - Anatomy of a C program, The basics of designing a
prozram, soffware development method, what 1= an alzonthm, pseudo-code.
13,21

211 | M. Vanables and Operators - Globallocal vanables, constants. Operators, | C3
axpressions, and statements. Data types and rangesz. 2.2-24 3.2
212 | T. Lab {(33-202): famuhanty with Win?K computers m lab. VC bazies.
_ Debuzeing simple programs. Uzing vanables. _ _
213 | W. Program Control - Branch and Jump. jfand if elss, relahonal expressions, P5#] due 2713
break, continue, and goto 3.3 P5 #1 out - 5%
2/14 | B. Explam expected format for homework, 1.2, follow software process, mmchade
|  comments and good style. Tips for pset 2.
2/153 | F. Program Confrol - Looping. Why loops? How to termmate loops,
condmtionals, nested loops. 3.4-3.5

3

218 | M. Holiday _

219 | T. (Monday lacture) Methods for developing alzonthms. Altemate wayvs to C4
represent first approach to sclution —flowcharts, state transition diagrams 3.1

2720 | W. Modular Programming - Funchions, funchon arsuments, returmine values C3 P52 due 220
Basic I'D - character 'O, keyboard I'0, 1la IO 2.4, 2.8, 36-38, 4142 _ P53 out - 10%

221 | R. 1/0 use, algorithm development
222 | F. Ammays - definme, inthalizmg, aszignmg values 5.1-5.3

2/25 | M. Composite Diata Types: structures - Defining, inifializing, assigning structure | C6, C7
values. 7.1-7.2. 7.4 (Draper)

212 L. Fasg



