UCLA CS 131 Midterm, Fall 2015
100 minutes total, open book, open notes
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1. What are the types of the functions f, g, h
defined by the following OCaml declarations? For
each function, give an example call to that
function.

a (6 minutes).
let £ = fun fact oid -> °
if oid <= 0 then 1 else oid * fact (oid - 1)

b (6 minutes).
let gabc=cahb

¢ (10 minutes). ,
let rec h m n = function W N

1 {1 == m b= e 18k

[X::t > hm (mn x) t N7

m, AL
2 (10 minutes). Is the following definition

equivalent in type and behavior to the definition
in (1c)? 1If so, explain why; if not, explain why

not.
let hm =
let rec hl n 1s = match 1ls with
[[] ->n
[x::t -> hl (m{(x n) t
in hl

3a (6 minutes). The OCaml expression

"(fun x -> x) = (fun x —-> X)’ causes the
interpreter to report ’'Exception:
Invalid_argument "equal: functional value".’
What does this diagnostic mean? Why is this
error caught at run-time rather than at
compile-time?

3b (6 minutes). Suppocse "f’ is as given in
problem (la), suppose 'id’ the identity function
"fun x -> x', and suppose you built a working
solution to Homework 1. What, if anything, is
the type of the expression ‘computed fixed_point
(=) £ id’"? What, if anything, is the value of
the expression? Briefly explain.
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4. Js_of_ocaml <http://ocsigen.org/js_of_ocaml/>
is a compiler from OCaml bytecode programs to
JavaScript. The idea is to run OCaml programs on
Web browsers that support JavaScript.

Js_of_ocaml works with an existing installation
of OCaml, with no need to recompile any library,
and comes with bindings for a large part of the
browser APIs. According to its authors’
benchmarks, the generated programs typically run
faster than with the OCaml bytecode interpreter.

4a (6 minutes). Draw a diagram explaining how
Js_of_ocaml works. Use circles for programs,
boxes for data, and arrows for transfer of
information.

4b (6 minutes). JavaScript does type checking at
run—-time, and doesn’t really support multiple
threads with shared memory. Which of these two
things is more likely to be a significant problem
for the Js_of_ocaml implementation, and why?
Briefly explain.

4c (6 minutes). Assuming Js_of_ocaml works as
advertised, would it make sense to do something
similar for running Java programs on Web browsers
that support JavaScript? If so, explain the
biggest problems you would run into, and how you
would address them. If not, explain why not.
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