CS5655
TTh 12:30-13:45 MEC216 Spring, 1999

COURSE TITLE: Programmins Langnages

REQUIRED BACK GROUND: Undersraduate course on analysis of programming  languages.
orkinz kmowledze of the equivalent of an undergraduate text such as Sebasta's: Concepts of
Programmung Lansnages Bemyanun/Cummings, 2nd Edihon, 1993 or 3rd Edihon, 19596,

TEXTBOOK: (Fecommended, not required) Sethi, B Programming Languages, Concepts and
Constraces, Ind Edition, Addison-Wesley, 1996,

COURSE DESCRIPTION: The goal of this course is to ensure you are well informed about 1) the
history of prograrmmms lansnzees, 2) desizn 1zsues affacting lansuages and 3) cwrrant rezsarch 1zzues 1n
the design and implementation of prosramming languases. The story of high-level lansuaze design wall
be a thread nmmng through the course. We wall look at dezign principles, establishings a workang set of
principles that will then apply to better known lugh-level lansuages. Also, we wall focus on current
resaarch 1ssues, meluding formal semantics, verificahon, object-onented languases, meta-classes,
polymorphuam. exception handhng, very lgh-level lansuases, non-deterrmmem and parallsl lansuazes.

This wall be a papers-onented course.
INSTRUCTOR: Paul F. Revnolds, Jr.

OFFICE: Olszon 214
HOURS: TTh 3:30-5:00PM, & by appointment (reynolds@virsinia edu, $24-1039). E-mail antartained
amvtime. Also, there 15 3 homepage for C5633; chack it daly: hittp:/'www.czovirginia. edu/'C5652

TA: Jim Gumderson (gunders@virgina edu). Hours by appointment, E-mail entertainad amytime.

ASSIGNMENTS: Mumerous reading assirnments. homework assismments and a project. In general you
will be azked to wnte short response papers to the papers vouread. Also, problems related to papers wall
be azzigned. The project will be anabeis onented; you wall be wrihing and analyzms prosrams vou wnte 1o
somea of the lansuzses we 1mreshizate.

EXAMS: A midterm and a final. Midterm will be T/TH, 23-25 March (take-homs).

EVALUATION: The midterm comnts 20%, the final counts 30%%, homework is 15%, the project is 25%
and class parhicipation 1= 10%%. Mot all homework azsignments wall be graded, bt vou are expectad to do all
azzsigned work. Also, you are expected to be prapared for class discuszions; domg the homework helps.

PLEDGE POLICY: All work in this course will be pladzed. If you are not famhiar with the unversity's
pledze pohey, contact a student honor advisor or ses me. Essenhially, all work should be vour ovm. You
are to work alone unlezs I mive you explicit permmzzion to work m collaboration wath others. The projact
will be a pledeged, collaboratrire effort. In all work, please cite appropriate references (e.z., any 1deas that
are not completely vour own).

Alzo, unless told otherwize, you may make full use of ibrary resources, meluding the web. Howevvar, do
not remorve matenal from hbranes 1f it would be a potental detnment to others m the class (for example, if
the library only has one remaming copy). Erther use the resource there, or copy 1t



T'EIP'I'ES
Histoneal overiew

* Lansuage paradigms
*  Deugn principles
. I_auﬂuage amaly=is:

FORTRAN(=)
«  ALGOLSAD
«  ALGOLAB
« B
*  Pascal
= C
*  Teon
« OO0
« LISP
*  Scheme
*  Ada83/Ada%3
*  C++, Smalltalk Python, Sather, Eaffel
*  Prolos
+ M. Haskell
*  Java, Self
Uty

= ].'I:ItEI'IEI.'IJ'.'I.g resaarch areas:
* Language type systems, polymorphism, type mfarence
*  Mleta-classzes and other advanced object onented languase features
*  Pattern matching and lazy evalustion
*  (Garbage collection and memory management
+  Belizhily faztures, such as exception handhing and "desien by contract”
*  Formal semantics and mathernatical models
*  Program venfication

FOCTUS: This courze can be fun. I do moy best to make it that way by exposing vou fo those aspects of
laneuaze desizn that are fim to think about. If there’s a topic vou'd like to see covered, or if there’s an
approach to explonng 1ssues vou'd hike to take, pleasze feel free to speak up. In general, the mors vou get
urvolved m the class, the batter it 15 for all of us.

There 15 a heavv empha=is on reading, reactme and wnting m this course. My thought 1= that thesze skalls
are good ones to sharpen. and this course 1= a good place to do it. As 2 result, programmming 1= de-
emphazized somewhat (we can't do 1t all). Some studentz would rather have more programming and less
reading and wnhng — I kmow this from vears of readmns through coursa evalustions — the project 1= meant to
be vour opporhuruty to expenment with using lansuases. If programmung 13 vour forte, use the main
project as vour opporhmuty to explort 1t. And, of course, vou are encowraged to explore any languazs we
mayv be COVErIng On vour owi

The web has made access to tranzlators, as well a3 discuszions about just about every language that's
ever existed, quite ezsv. ] ancourage vou to use the web rescurces to therr fullsst extent, for all of the work
vou do m this clasz. Be sure to treat the web as vou would (should) any other written source of matenal: if

yvou use 1t, cife 1t!



