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Idea: add origin to requests,
validate at Good Server
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sig Client
extends EndPoint {}

sig Server
extends EndPoint {
causes: set HTTPEvent

abstract sig HTTPEvent {
from : one EndPoint,
to : one EndPoint,
origin : one EndPoint

h

p-T
// Request, Response, Redirect :;ﬁapf
// extends HTTPEvent o

Redirect ==> auto-retry ﬁ";; :
: = -
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#lang forge Sterling

abstract sig EndPoint {} ) SR €D = e

Datum 1D: 1
sig Server extends EndPoint { HrTPEvent2 Datum ID: 2

causes: set HTTPEvent EE Y
}

@ suny

CoONOUEWNR

sig Client extends EndPoint {}

feanafey D eweyy

abstract sig HTTPEvent { Serverl
from : one EndPoint,
to : one EndPoint,
origin : one EndPoint

@ sbunes

}

sig Request extends HTTPEvent {
response: lone Response

HTTPEventl HTTPEvent3

@ sasoqde3

sig Response extends HTTPEvent { ) 1POR cantls
embeds: set Request ;
}

sig Redirect extends Response {}

Server@

B 607 @ soienjen3
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run {} for exactly 2 Server, exactly 1 Client
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Type 1 facts about the world

S RN N,




Type 2: facts about our design
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run {
// can we find (hope not)
some good, bad: Server {
EnforceOrigins[good]

3

} for exactly 2 Server,
exactly 1 Client,
5 HTTPEvent

o

H%Evenﬂ

f

origin

s

HTTPEvent®

H7ésvent1

D

Serverd

Clientd

Manual Datum  Console Dump
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Idea: add origin to requests,
vahdate at Good Server

1 Evil Server "‘-t

g Q How about a set of or|g|ns77 :
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What sets Forge apart?
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CUNUG
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What sets Forge apart?

CUNUG

Custom Visualization Unit Testing Language Levels
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Much more than pretty pictures!

Applying Cognitive Principles to Model-Finding Output:
The Positive Value of Negative Information

TRISTAN DYER, TIM NELSON, KATHI FISLER, and SHRIRAM KRISHNAMURTHI, Brown
University, USA

Model-finders, such as SAT/SMT-solvers and Alloy, are used widely both directly and embedded in domain-
specific tools. They support both conventional verification and, unlike other verification tools, property-free
exploration. To do this effectively, they must produce output that helps users with these tasks. Unfortunately,
the output of model-finders has seen rel ly little rigorous human-factors study.
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Unit Testing

example

assert

test suite

test expect
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Unit Testing

example assert test suite test expect
But: Programming = Modeling
7
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Unit Testing

pred rowl_Xfull {(Board.board[0]).X = (0+1+2)}
pred some_moved {some Board.board}

inst good_ttt { | partial instance
Board = "Board X = "X O0="0 Player =
‘Board@.board = (1, 1) -=> ‘X + (1, 2) -=> "0 }

X+

0
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Unit Testing

pred rowl_Xfull {(Board.board[0]).X = (0+1+2)}
pred some_moved {some Board.board}

inst good_ttt {
Board = "Board@ X=X 0="0 Player =
‘Board@.board = (1, 1) -=> ‘X + (1, 2) -=> "0 }
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Unit Testing

pred rowl_Xfull {(Board.board[0]).X = (0+1+2)}
pred some_moved {some Board.board}

inst good_ttt {
Board = "Board@ X=X 0="0 Player =
"Board@.board = (1, 1) -=> X + (1, 2) -> "0 }

X+

0

example moveMiddleFirst is {wellformed} for good_ttt

pred vs inst
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Unit Testing

pred rowl_Xfull {(Board.board[0]).X = (0+1+2)}
pred some_moved {some Board.board}

inst good_ttt {

Board = "Board X = "X O0="0 Player = "X + 0
"Board@.board = (1, 1) -=> X + (1, 2) -> "0 }

example moveMiddleFirst is {wellformed} for good_ttt

test suite for winning {
assert rowl_Xfull is sufficient for winning for 1 Board
assert some_moved is necessary for winning for 1 Board }

pred vs pred: over-/ under-constraint

34
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Test recipe?

1. instances
2. overconstraints
3. underconstraints
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Test recipe?

1. instances
2. overconstraints
3. underconstraints

Other basic checks:
- vacuity
- determinism ...

36
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Language Levels

r not in r.*(response.embeds)
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Language Levels

r not in r.*(response.embeds)

CS1 in prereqs.CS2

"What a travesty that would be!”

39



Language Levels

#lang forge/temporal
++ Linear Temporal Logic

#lang forge/relational
++ N-ary Relations

#lang forge/bsl
Functional Relations
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Language Levels

#lang forge/froglet simple functions

abstract sig Player {}

no relational operators

one sig X, O extends Player {}
sig Board { board : pfunc ( Int -> Int) -> Player }

pred wellformed {
all b: Board | all row, col : Int | {
-- no out-of-bounds marks
(row < @ or row > 2 or col < @ or col > 2) ==>
no b.board[row][col] } }
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Language Levels

#lang forge/relational

sig Node { edges :

pred connected {

all disj n1, n2: Node | n2 in n1.”(edges.Int) }

set Node -> Int }

set

N = transitive closure
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Language Levels

#lang forge/temporal
option max_tracelength 12
sig Counter { var value : one Int }

pred incrs {
Counter.value = 0
always {

var

Counter.value' = add[Counter.value, 1] }}
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"\ Core Language

#lang forge/core

(set-option! 'problem_type 'temporal)
(set-option! 'max_tracelength 12)

(sig Counter)
(relation value (Counter Int) #:is-var "var"
(pred incrs
(and (= (join Counter value) (int 0))
(always (= (join Counter (prime value))
(add (join Counter value) (int 1))))))

(run incrs_run #:preds [incrs])
(display incrs_run)
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Evaluation
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Pre-switch Surveys

run { some c: Course | ¢ in c.preregs } *

Expected and Expected and Unexpected and Unexpected and

Like
SAT O

UNSAT O

Error, because

the field O
c.prereqgs does

not exist

Error, because a

Course cannot

be its own O
prereq

Dislike

O
O

Please feel free to explain your reasoning:

Your answer

Like

©)
O

Dislike

O
O
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Pre-switch Surveys

run { some c: Course | ¢ in c.preregs } *

Expected and  Expected and Unexpected and Unexpected and
Like Dislike Like Dislike

SAT O O O run { some c: Course | ¢ in c.preregs } IO copy

UNSAT O O O

Il Expected and Like [l Expected and Dislike W Unexpected and Like [l Unexpected and Dislike

Error, because

the field O O O

c.prereqgs does
not exist

Error, because a

Course cannot

be its own O O O
prereq SAT UNSAT Error, because the field Ermor, because a Course
c.prereqs does not exist cannot be its own prereq

Please feel free to explain your reasoning:

Your answer




2022 Midterm Final 2023 Midterm Final
total 45 33 total 32 26
Froglet 36 0 Froglet 23 2
Relational 8 18 Relational 9 8
Temporal N/A 13 Temporal N/A 13
SMT 1 2 SMT 0 3
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https://forge-fm.org

blg@cs.utah.edu
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https://1tl-tutor.xyz

Siddhartha

@ LTL Tutor

Itl-tutor.xyz.
[Version 1.1.1] Logged in as anon-user-BulkcG
Tutor Dashboard LTL Syntax Generate Exercise Instructor Dashboard Profile Log Out
Exercise

Does this trace satisfy the following LTL formula?

(! (F p))
'pgag!d - ’ !pgag!d

Yes

53






