WebLab

Programming Education in the Browser
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Traditional programming education has a long feedback cycle with
m 0011000 m A ® « t = students making assignments in the lab and teaching assistants manually
grading (sometimes still on paper) submitted assignments. In addition, the
Lab o approach requires installation of programming environments on lab
machines and/or a wide variety of student's own computers. Finally, exams
RS— ot Tomnd Toommtea  Tore Treee Tom are typically conducted on paper, making it hard to test programming skills
The assignments in this collection are and insight, and again making for a large grading effort.

required in order to pass the course. Lab 50.0 v *
Each ) ¢ should be submitied b Week 1: Learning Scala 3.0 v X 10.0 v Feb 13
acn assignment snou submitied by . . .
the deadiine on Friday at 23:50. An Week 2: Interp Basic 40 v v 100 |v©® |Feb20 WebLab |§ a web-ba_sed learning rnar?age.ment gystem with a focug on
automatic extension is given until the Week 3: Func 5.0 v v 100 v© Feb2? programming education. The application is provided as a web service that
following Sund t23:59 at th Ity . . .
;;\:o?fts r;mg:iona. e moreer Week 4: Record 6.0 v x Mar 6 can be used by instructors and students at any computer with an internet
SIS CL I AXiSrIwON UNec) Week 5: Type Checker 6.0 * * o 13 connection. WeblLab completely avoids the problem of installing
ekt Type Inference o |® * Mar 20 programming environments. By adding support for a programming
ek T tEter il * er 27 language to WebLab once, it can be used in all courses by all students.
Week 8: Java 10.0 x X Apr 10
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. Actions ~ # Edit Assignment 4 A o -
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C P L N2606 / CPL
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Assignment Weight  Started Completed Passed Mean Due
. » This collection contains all the assignments for
S Solution Test ¢ the course: CPL 100.0 154 (96%) 0 (0%) 0(0%) 1.0 o PP
U T . .
. Lectures: These assignments will be used for .
1. Implement the interpreter as 41 . ) 9 : Lectures 00 t ¥ e
exploring the material in the book during the
specified by the notes. You should 472 | sealed abstract class Value
_ ' 43 | case class NumV(n: Int) extends Value lectures. You can also use these to test your Lab 50.0 154 (99%) 0 (0%) 0.0 4 } &
consult section 1_5'3 from the book 44 | case class BoolV(b: Boolean) extends Value knowledg-e. You are not required to submit
(and chapter 15 in general) to 45 |case class ClosV(f: FdC, e: List[Bind]) extends Value these assignments to pass the course. Exam 50.0 t } «
understand the concepts. 46 |case class Bind(name: String, value: Value) ) )
47 Lab: These are the required lab assignments. Bonus 0.0 Apr 17
2. Develop more tests to support 48~ object Parser { You need to submit each assignment by the LI
your understanding of the : osted deadline
) 49 def parse(str: String): ExprExt = parse(Reader.read(str)) P :
expected behaviour of the 50
interpreter. 51~ def parse(sexpr: SExpr): ExprExt = sexpr match { T T ¥ All Discussions (6 unanswered) V¥
as well, and will consist of a mix of multiple
3. Do not change the signature of the e case SNum(n) => NumExt(n) : ) s
) .9 o'y _ 54 case SSym("false") => FalseExt( programming questions. The latter will draw on Your D|SCUSS|O[’]S
compilation problems with 55 case SList(List(SSym(op), €)) if(ExprExt.unOps.contains(op)) the material from the lecture and lab
specification tests. 56 => UnOpExt(op, parse(e)) assignments.
57 case SList(List(SSym(op), el, e2)) if(ExprExt.binOps.contains(op))
58 => BinOpExt(Cop, parse(el), parse(eZ))
59 case SList(List(SSym("if"), el, e2, e3))
60 => IfExt(parse(el), parse(eZ), parse(e3))
61 case SList(List(SSym("lambda™), SList(arg :: args), e))
Instructors use the same environment to design the
Console Checklist Discussion

course set-up, develop and test assignments, ...

Edit Question »
Status: CompilationFailure
solution.scala:55: error: illegal start of simple expression _ ' , _
. . . . Question Solution Template Test Template Library code Solution Test Spec. Test Data Console
case SList(List(SSym(op), e)) if(ExprExt.unOps.contains(op))
85 }
- :
86 checkDupVars(bindsAst.map { case LetBindExt(name, _) => name }) e Save Complie P> Spec-lest
: . . s )0 1 87 LetExt(bindsAst, parse(body))
solution.scala:7@: error: ) expeCtEd but } found. 88 case SList(SSym("if") :: c :: t :: e :: Nil) => Status: Done
} 89 IfExt(parse(c), parse(t), parse(e)) Test Parse Desugar Interp fibbonaci 3 failed: GenericInterpException was thrown.
90 case SList(SSym(s) :: 1 :: r :: Nil) if ExprExt.binOps.contains(s) => BinOpExt(s, parse(l), parse(r)) Test Parse Desugar Interp fibbonaci 1@ failed: GenericInterpException was thrown.
91 case SList(SSym(s) :: e :: Nil) if ExprExt.unOps.contains(s) => UnOpExt(s, parse(e)) Test Desugar Interp Id returns IdC failed: GenericInterpException was thrown.
92 case SlistChead :: tail) => AppExt(parseChead), tail.map(e => parse(e))) Test Interp ((lambda () 3)) failed: GenericInterpException was thrown.
93 case SSym("true") => TrueExt() Test Desugar Interp Lambda with one parameter returns ClosV result failed: GenericInter
94 case SSym("false") => FalseExt() Test Desugar Interp Lambda returns ClosV capturing environment failed: GenericInterpExc
95 case SSym(s) => IdExt(s) Test Desugar Interp Let “(let ((x 4) (y 5)) x)' failed: GenericInterpException was thro

96 // We don't handle string literals in this exercise Test Desugar Interp Let “(let ((x 4)) (let ((y 5)) x))* failed: GenericInterpException

Students read assignments and write programming solutions in the browser. 27| o - = o Gl carsbcapan Unpeced ssoresion: < priser pinaor) Tek are s nters Lot (et (5 ) 1'5) 0 foie: Gonericimeresason o

Test Parse Desugar Interp Let identifier shadowing failed: GenericInterpException was t
29 |} Test Parse Desugar Interp Let “(let ((a 1)) (let ({a 2)(b a)) b))" failed: GenericInter

Submitted programs are compiled and executed immediately on the server. 11| chiec eser e L O (O T IO

102~ def desugar(e: ExprExt): ExprC = e match { Test Interp App with non-function argument throws InterpException failed: GenericInterp

103 case TrueExt() => TrueC() Test Interp App with unbound identifier throws InterpException failed: GenericInterpExc
e case FalseExt() => False(() Test Desugar Interp App "((lambda (x) (+ x x)) 4)° failed: GenericInterpException was t
05 case Nl.""Ext(“) => NumC(n) Test Desugar Interp App "(((lambda (y) (lambda (x) (+ x y))) 4) 5)° failed: GenericInte
106 case BinOpExt(op, 1, r) =>

. “ Test Parse Desugar Interp App double = “((lambda (x) (+ x x)) 3" failed: GenericInterpE
SOIUhon TeSt = val dl = desugar(l) Test Desugar Interp App " (((lambda (x) (lambda (x) (+ x x))) 4) 5)° failed: GenericInte

108 val dr = desugar(r) Test Parse Desugar Interp App ' (((lambda (x) (lambda (x) (+ x x))) 4) 5)° failed: Gener
109~ op match { Test Parse Desugar Interp App " (((lambda (x) (lambda (y) (+y x))) 4) 5)° failed: Gener
[44 ﬁ? 2::: : : :b::gggl: 3:; Test Parse Desugar Interp App :((1ambda (x) ((lambda (y) (+ y x)) x)) 5)° failed: Ge‘zner
23+| test("Parse ((lambda () 3))") { cose "< L PLusC(a1, WAKCOWRCC-D), dr) o unn e e R O I B O B A
24 expect(
25 AppExt(FdAExt(List() ,NumExt(3)),List())
26~ ) {
27 parse("'((lanbda ) 3))") . - .
% | 3 ..., monitor student progress, and keep track of course administration
29 }
30
31~ teSt("Inte”p ((1Gmbm () 3))") { WeblLab Courses About  Admin E. Visser Sign out
32 expeclL(
33 NumV(3)
34 ~ ){ Actions ~ 12“45678 ra A n = 1+ -
35 interp(desugar(parse("((lambda () 3))")), List())
36 e e e e
37 | 3} ! Week 3: Func —
38
39~ test("Interp S5+true throws InterpException™) { Dates & Weights Submissions
40 ~ intercept[InterpException] {
41 interp(PlusC(Nutr((S), Tr'ueC()), LiS:()) Weight 50 Type to filter showing: 71 - 80 / 149 (149)
42 } Minimum 3.5
43 } Due Fri, Feb 27, 2015 23:59 Student It Submission It Started It  Completed It Grade [If Passed It Unenroll
Deadline Fri, Feb 27, 2015 23:59 submission v v 8.3 vOo
COﬂSOle Check"st DimUSSion Extension Sun, Mar 1, 2015 23:59 submission "4 "4 8.3 vO
Penalty 20 submission v x 8.2 v
. submission v x 8.2 v
H Compile » Your Tes: P Spec-test Submit Statistics R P w i v0
Last statistics update 29 minutes ago submission v v 8.0 vo
Status: Done Wed, Mar 4, 2015 20:15 submission v v 8.0 vOo
Test Parse ((lambda () 3)) failed: ParseError was thrown. Enrolled for grade 144 subsmission v v 8.0 vo
Test Interp ({lambda () 3)) failed: ParseError was thrown. Started 136 (94%) submission v v 78 vo
Test score: 4/6 Completed 115 (84%) submission v v 77 ve
Passed 123 (90%)
I “ 71-80/149(149) W W 10
Mean 7.52794
Median 8.4

Solutions are checked for correctness using unit tests,

which are reported directly to students | | _
WeblLab assignments can be used during scheduled lab sessions, so that

teaching assistants can focus on explaining rather than checking solutions.
WeblLab can also be used to administer computer-based programming
exams. Students sign in to the exam using a personal key handed out on

h tt p : / /We b I ab ] t U d e Ift N I paper to verify physical presence in the exam room. Using unit-testing

based grading, exam grades can be published on the day of the exam.
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