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Generated with odep [Saa24] 2



ocamlbuild

ocamlfind ‘

| pkg-config | ‘ bigarray-compat ‘

conf-gmp-paths
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Generated with odep [Saa24]
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Try-Mopsa: a scaled down version of Mopsa running purely in browsers.

Zero-install

Supports core features of Mopsa

>
>
» Features responsive interface supporting smartphones to computers
» Scales in number of users (purely client-side)

>

Can be convenient for onboarding or teaching
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» Handles user actions » Contains Mopsa in JS
» Ace editor with custom » Intercepts std{in,out},
highlighting and ANSI rendering forwards them to the toplevel
» Dynamic option generation » Relies on virtual filesystem to
» Triggers/interrupts web worker embed stubs and configurations

Handling Interactive User Inputs

» Mopsa CLI: synchronous, blocking interaction loop

» But web interfaces require asynchronous interfaces!

= Rely on sync-message [Moj23] (low-level synchronous comm.)



Interface Overview




Running example

1 str s = "a;

2 int 1 = 1;

3 while('a' + 1 <= 'z") {
4 if (rand(@, 1)) break;

5 s = s @ to_string('a' + i);

6 i=1+1;

7}

8

9 (0 j s| = s[jl] sl);
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Running example
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2 int i 1;

3 while('a' + 1 <= 'z') {
4 if ( (0, 1)) break;
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6 i i 1;

7}
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Running example

1 str s = "a";

2 int 1 = 1;

3 while('a' + 1 <= 'z") {

4 if (rand(e, 1)) break;

5 s = s @ to_string('a' + i);

6 i=1+1;

7}

8 // se {"a", "ab", "abc", ..., "abc---xy", "abc---xyz"}
9 (0 j s| = s[jl] s|);
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2 int 1 = 1;

3 while('a' + 1 <= 'z") {
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5 s = s @ to_string('a' + i);
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7}
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Running example

1 str s = "a;

2 int 1 = 1;

3 while('a' + 1 <= 'z") {

4 if (rand(@, 1)) break;

5 s = s @ to_string('a' + i);
6

7

8

9

i=1+1;

}

// s € {"a", "ab", "abc", ..., "abc---xy", "abc---xyz"}
assert(0 <= j < |s| = s[j] - 'a' < Isl);

- try—mopsa.rmonat.fr
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» Mopsa ~ 87RLOC
» Try-Mopsa

» 1,500 lines of HTML/CSS/JS
670 lines of OCaml (toplevel/worker)
500 lines of OCaml (VPL)
Compiled, optimized size: 31 megabytes
No breaking changes



Program Binary execution Firefox execution
attributes.py 0.09s + 0.00 0.52s + 0.03
fspath.py 0.09s + 0.00 0.49s + 0.02
list.py 0.15s + 0.01 0.88s + 0.03
loop.py 0.12s &£ 0.01 0.72s = 0.03
recency.py 0.08s + 0.01 0.63s + 0.03
str_alphabet.u 0.04s + 0.01 0.20s + 0.01
str_alphabet2.u 0.23s £ 0.01 0.81s £ 0.01
str_conc_loop.u 0.08s + 0.01 0.29s £ 0.01
str_conc_loop2.u 0.04s £ 0.01 0.15s £ 0.01
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Program Binary execution Firefox execution
attrib

fspat

list.p

loop.

recen

str_alphabet.u 0.04s + 0.01 0.20s + 0.01
str_alphabet2.u 0.235s + 0.01 0.81s + 0.01
str_conc_loop.u 0.08s + 0.01 0.29s £ 0.01
str_conc_loop2.u 0.04s + 0.01 0.15s + 0.01
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Playwright framework to asses the browser compatibility of Try-Mopsa

5 tests x (3 desktop browsers + 2 mobiles browsers x 2 viewports)

Identified several rendering issues on mobile
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Playwright framework to asses the browser compatibility of Try-Mopsa

5 tests x (3 desktop browsers + 2 mobiles browsers x 2 viewports)

Identified several rendering issues on mobile

Universal: 13 programs x 11 configurations

Python: 5 programs x 6 configurations
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@ Playwright Test
@ PLATWRIGHT

> Fiter (eg. text,

9)

o

all chromium firefox webkit Mobile Chrome Mobile C

7/7 passed (100%)
> © Su_aipnavecy scing_proouc rewaonayson

> © str_alphabet2.ustring_product relationaljson
> © str_conc_loop.uintervalsjson

> © str_conc_loop.u string_product_relationaljson
> © str_conc_loop2.u string_product_relationaLjson
> © str_dot_at_end.ustring_product_relationaljson
> © str_doubleu intervalsjson

> © str_double.u string_product_relational son

> © str_doublez.uintervals son
> © str_double2.ustring_product_relationalson
> o attributespy vluesrelationaljson

> © attributespy aluesison

> o fapath.py values relationaljson

> o fspathpyvaluesjson

> o listpyvalues-elatonaljson

> © lUstpyvaluesjson

> © loop.py values-elationaljson

> © loop.pyalvesjson

> © recency.py values relationaljson

> © recency.py valuesjson

o conformance spects

universal_defaul ity
> 0 universal default.rel
v universal_default_rel interactive
+ chromium
 frefox
+/ webkit
+/ Mobile Chrome.
+/ Mobile Chrome Landeape
+/ Mobile Safari
+/ Mobile SafariLandscape
> o error_message

> o share_button

> O®8 S s

ons Metadata

 Passed

> Before Hooks,

Navigate to
select option
locator(#engine_select)

Select option
locator( #config-selector

or{btn-run)

[

unction
Press b

Press

Press 0

Press

Press
Press ¢
Press
Press
Press ¢

Press

Locator Source Call Log

Before After

@ee htpiiocahost3000/

Code Editor Universal @ Python

Console 182 Network @9) Attachments Annotations

Editor

<< Share ~ Run code

Mopsa Analysis @ 4 Toggle Collapse % Clear @Killanalyss

Select file

assert(i

(A
and(10, 20);
) {

<3
()

1= (i+1);
4.4-14

int 1

(A

int § = rand(10, 20);

while (i < §) {
i=i+1;

1
print();
assert(

1= (i+1);
int-tv U strings ©

1 [1,19]
N ————
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Conclusion




» Server-side: Interproc [Jea09], Banal [Min12], FuncTion [Urb15]
Less adaptation required, but maintenance and security issues
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» Server-side: Interproc [Jea09], Banal [Min12], FuncTion [Urb15]
Less adaptation required, but maintenance and security issues

» Client-side: Ciao Prolog [MPH22], Salto (OCaml) [LM25], Binsec tutorial [RB25]
Try-Mopsa supports relational domains and interactive user input

» LiSA for teaching [Neg+24]
» Interaction with IDEs [LDB19]
» Works between concrete and abstract debuggers [Do+20; Hol+24; MVR23]
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» Pure JS version of Mopsa

14


try-mopsa.rmonat.fr

Proglram Conﬁgur"{(‘m Options » Pure JS version of N\Opsa

Frontend Analysis Builder » Supports pOlyhedra, abstract
debugger

Toplevel Analysis

[ Iterators | Partitioning

[ Int Intervals [ Congruences |

_ String Powerset
Relational Domain l:l

VPL

()

User Interface

Gray = unsupported by Try-Mopsa. 1 4



try-mopsa.rmonat.fr

Program Configuration Options > PU re JS VerSion Of N\Opsa

| AN

Frontend Analysis Builder

Toplevel Analysis

Iterators ‘ ‘ Partitioning

‘ Int Intervals ‘ Congruences

_ String Powerset
Relational Domain l:l

()

User Interface

nteractive

Gray = unsupported by Try-Mopsa.

» Supports polyhedra, abstract
debugger

» Works on smartphones and
desktops alike

(s[3]-'a’

Mopsa Analysis ©

input.u:14.0-
cur

afe
tion failure: 1 total



try-mopsa.rmonat.fr

Program Configuration Options

| AN

Frontend Analysis Builder

Toplevel Analysis

‘ Iterators ‘ Partitioning ‘

‘ Congruences

‘ Int Intervals

_ String Powerset
Relational Domain l:l

VPL

()

User Interface

Interactive

Gray = unsupported by Try-Mopsa.

» Pure JS version of Mopsa

» Supports polyhedra, abstract
debugger

» Works on smartphones and
desktops alike

» Useful for demo or lightweight
teaching purposes ——

input.u:14.0-8
cur



try-mopsa.rmonat.fr

Program Configuration

| AN

Options

v

Relational Domain
VPL

()

User Interface

Gray = unsupported by Try-Mopsa.

String Powerset

Frontend Analysis Builder »
Toplevel Analysis »

Iterators ‘ Partitioning
[ IntIntervals | ‘ Congruences ‘ | 2

Pure JS version of Mopsa
Supports polyhedra, abstract
debugger

Works on smartphones and
desktops alike

Useful for demo or lightweight
teaching purposes

Mopsa Analysis ©

input.u:14.0-8
cu

try-mopsa.rmonat.fr
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