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Alloy Analyzer: manual

@ Run the tool

¢ The GUI of the tool

o Verify properties of the models

o View the result of the analysis
The Viz View
The Tree View
The XML View

e Sintax

e Usefull modules: “buil in”

e How to use modules
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Run Alloy Analyzer

java -jar alloy4.jar
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Open models

BX]

Alloy Analyzer 4.0 RC17
Edit Execute Options Window  Help

Chrl+M alloy a&nalyzer 4.0 RC17 {build date: 2008/1:
O
< Open Sample Models... ) Chr-Al+0 warning: Alloy4 defaults to SAT43] since it is f
SR , Far faster performance, go to Options menu an
If these native solvers fail on your computer, re
Feload all Ckrl+R,
Save Chrl4+5
Save As...
Close Chrl+ Lok |iifl b v| 9 ”"IIE
Clear Temporary Directory = |
- = b
Quit Chri0) e =
My Recent | sRealoge
Documents grandpa.als
= javatypes, als
E =) life. als
Desktop numbering. als
railway, als
2 trivial als
My Documents
My Computer
- — =
5 File narne: | ceilingsandFloors. al Open
Line 1, Calumn 1 My Network - fﬂgs — | =
Places Files of type: !.als files v| Cancel
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Analysis of Alloy models

e The run command is used to find solutions that meet the
specification and the predicate, while the check command is used
to find solutions that meet the specification but violate an
assertion.

o To run each of the possible analysis, select the appropriate
command from the run menu.

e The menu shows the list of run checks and runs the commands in
the model. You can run one command at a time or to run them all
at once, all run

e The run button will re-execute the command previously executed. If
no command has been executed so far, will run the first command
of the model.

o The analysis ends with a solution or indicating that it is possible to
find a solution within the state space defined by the limits imposed.
If you can find a solution, it can be viewed by selecting the blue
hyperlink that appears in the message pane. Or, if the option
automatically view within the Options menu is active, then the
solution will appear automatically.
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Check properties (one by one)

)FEU

B C:\Documents and SettingsWina PaivaMocal SettingskTemphalloydtmp32-Ana Paivaimodelsiexamp... |Z|@®

Eile Edit BaE=E8 Options \Window Help

Executé .ﬁ.li

g =
Check BelowToo for 2 expec_DtrHE
Mew  Open

Check BelowToo' For 2 expects 0 |
rmodule m rs
Check BelowTon' Far 3 expects 1

What if we instead prevent floors and ceilings from being shared,
* asis done in the NoSharing constraint? The assertion BelowToo"
* has no counterexamples, demonstrating that the implication now

* holds for all small examples.
*

* model author: Daniel Jackson (11/2001)
* modified by Robert Seater (11/2004)
i

sig Platform { F
sig Man { ceiling, floor: Platform}

fact PaulSimaon {all m: Man | some n: Man | nAbovelm]?}
pred Abovelm, n: Man] {m.floor = n.ceiling+
assert BelowToo { all m: Man | some n: Man | mabove[n] }

/
< check BelowToo for 2 expect 1
I —

Line 1, Column 1 [modified]

P Check BelowToo" For & expects 0 [
* Inhis 1 Check BelowToo" For 10 expects 0 = Ceiling Is Another Man's Floor™.
: Does it Show Lakest Instance Chl+L  BF Man's Ceiling”?
7 Show Metamode Chrl+M
To see ao.
" Open Evaluator
* Perhaps simply preventing man's awn floor from being his ceiling is enough,
* asis done in the Geometry constraint, BelowToo' shows that there are still
* cases where Geometry holds but the implication does not, atthough now
* the smallest solution has 3 Men and 2 Platforms instead of just 2 of each.
*
*

“| [Far faster performance

Alloy Analyzer 4.0 RC
Warning: Alloy4 defag

If these native solvers

An updated version off
Please visit alloy.mit.ed
ersion 4.1 [Build date

Executing "Check Bels
Solver=gatd] Bitwidt
127 wars, 14 primary
Countergxample fou

|A
b
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See counter-example

B3 C:\Documents and Settingsiina P.ava\local SettingskTemplalloydtmp32-Ana Paivaimo Jelskexamp... |Z|@®
File Edit Execute: Options G
& B #X Counterexam[a

g H
ﬁ WO counterexa

Mew Cpen Reload Sawe Execlte Show : BN counterexa

* cases where Geometry holds but the implication does not, although now
* the smallest solution has 3 Men and 3 Flatforms instead of just 2 of each,

" Executing YCheck Bt
* What if we instead prevent floors and ceilings from being shared, Salver=s{4 Bitwic
* 35 s done inthe MoSharing constraint? The assertion BelowToo" A T S R -
* has no counterexamples, demonstrating that the implication now < Counterexample ft
* holds for all small examples. T ———1
*
* model author: Daniel Jackson (11/2001) - -
:fmodified by Robert Seater (11/2004) E"‘SE‘;” |4/ (ceilingsAndFloors) Check BelowToo for 2 expects 1 Lo B e
oly
: 1271 | File Instance Theme Window
sig Platform { 3 COUR | e e e e e e e
sig Man{ceiling, floar: Platform} i Am A= o— @ E
_ = = B 2 ; Projection: none
fact PaulSimon {all m: Man | some n; Man | n.abovelm]} £ i Dot’ XML Tres Th M Eikidb
pred Above O T o P AT Solvd ——
175 P —
assert BelowToo § all m: Man | some n: Man | m.ashove[n] b Mo o ceiling: 2 Man Manod
floor: 2 ($BelowToo_m)
heck BelowToo for 2 expect 1 P
pred Geometry {no m: Man | m.floor = m.ceiling: Execut \FI.'_--:u - \
Salyd ceiing \floor
assert BelowToo' { Geometry == {all m: Man | some n: Man | maboveln]) 175 ckiling
check BelowToo' for 2 expect 0 Mo o
check BelowToo' for 3 expect 1 —
ared Nosharitg{ Flatformad Platfarm?
no m,n: Man | ml=n 22 (m.floor = nfloor || m.ceiling = n.ceiling) I
T ) - T
Line 23, Colurmn 16 [modified]
- [ - TS 0

ManO.Floor <> Manl.celling
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Update graphical visualization

|£] (ceilingsAndFloors) Check BelowToo for 2 expects 1 Ll_lg

Eolechetance: Theme Wiplewo
i= A=
‘£ — = % @ Projection: none
Dot XML Tree \Theme ic Layout Evaluator Mext
ceiling: 2 Mano
floor: 2 Man1 ($BelowToo. m)
\\Flogl /-.- \ln : q
1 - y g = ~ . i :
|4 (ceilingsAndFloors) Check BelowToo for 2 expects 1 - ERIEES
File Instance Theme Window
General Graph Settings: A= A= ﬂ @ E
I r J‘ — = E Projection: nor
Mode Color Palette: | Classic - Use nngmal atom names: || Vi Dot

ot XML Tres  Close Apply Magic Layout
Font Size: 12 =

Edge Color Palette: | Classic -

ceiling: 2

floor; 2

Hide private sigsirelations: E

Mand
A ($BelowToo_m)

Floot ceiling \floor I
iling
general graph settings

I types and sets

=l sig univ

= sig Int
. - sig seqint extends Int
= sig Man
‘- get $BelowToo_m
sig Platform

Platform Platform?

relations
- ceiling : Man -= Platform
F ------ floor : Man -= Platform
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Update graphical visualization

|4 (ceilingsAndFloors) Check BelowToo for 2 expects 1

File Instance Theme Window
Natfo

20  Tatiorm

B Green

Show Elnherited

Mumber nodes Elnherited

T > = =

— e S e

~ | —inherit v | Ellipse D &

ViZ
Hide unconnected nodes [_linherited

g i
2 iy

E Projection: non
Layout

ceiling: 2
Project over this sig [ off floor: 2

oeneral graph settings

|I types and sets
=1 sig univ
i = sig Int

5ig seq/int extends Int

ceiling

relations

ceiling ; Man -= Platform
I o floar : Man == Platform

i
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Check properties (all at once)

C:¥ocuments and Settingsihna Paivatlocal SettingsiTemphalloy4tmp32-Ana Paivaimodelshexamp... E|@®

e st
* In his 1973 song, Paul Simon said "One Man's Ceiling Is anothe Splver=sat4j Bitwidth=4 MaxSeq=2

* Dges it follow that "One Man's Floor Is Another Man's Ceiling”'? 75 vars, 14 primary vars, 281 clauseg,
*| o0 counterexample found, Assertion

* To see why not, check the assertion BelowToo.
*

xecuting “Check BelowToo® for 3 expe
Solver=sat4j Bitwidth=4 MaxSeq=3 Syn
264 vars, 27 primary vars, 463 clauses.

* Perhaps simply preventing man's own floor from being his ceiliv
* 35 iz done inthe Geometry constraint, BelowToo' shows thatt

* cases where Geometry holds but the implication does not, alth Counterexample found. Assertion js i
* the smallest solution has 3 Men and 3 Platforms instead of just

* Executing “Check BelowToo" for 6 expi
* \What if we instead prevent floors and ceilings from being share Solver=sat4] Bitwidth=4 MaxSeqg=6 Syn
* asis done inthe MoSharing constraint? The assertion BelowTe 2068 vars. 90 primary vars, 3712 claus
* has no counterexamples, demonstrating that the implication no Mo counterexample found. Assertion m:
* holds for all small examples.

* Executing “Check BelowToo" for 10 ex|

* model authaor: Daniel Jackson (11/2001) Solver=satd] Bitwidth=4 MaxSeq=7 Syn
* modified by Robert Seater {11/2004) 7282 vars, 230 primary vars, 13686 cla
* Mo counterexample found. Assertion m:

commands were executed. The resul
i Counterexample found. BelowTg
: Mo counterexample found, Belo
Counterexample found. Belo

sig Platform {}F
sig Man { ceiling, floor: Platform}

fact PaulSimon { all m: Man | some n: Man | n.above[m] -
pred above[m, n: Man] {m.floor = n.ceiling} #5: M
assert BelowToo { all m: Man | some n: Man | maboveln] T
check BelowToo for 2 expect 1 bt ¥

< | ¥ & | >
Line 6, Column 3 [modified]
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How to see results
XML Graph Tree

<alloy>

<sig name="Name" extends="univ"> s
<atom name="Name$0"/> > |- sigint
<atom name="Name$1"/> walts [Process] ¥ il =ig Mutex

_ Mutex0

</Sig> _ Mutexl

<sig name="Date" extends="univ">  Mutex2
<atom name="Date$0"/> P | sigProcess

</sig> P | sig5tate

B | sigmo/Ord
> | sigso/Ord
¥ setiDeadlock_s

<sig name="BirthdayBook" extends="univ">
<atom name="BirthdayBook$0"/>

<atom name="BirthdayBook$1"/> ¥ (5 State2
</Sig> ¥ L0 waits
<field name="known"> | Process —> Mutex(

<type> <sig name="BirthdayBook"/><sig name="Name"/></type>
<tuple><atom name="BirthdayBook$1"/><atom name="Name$1"/> </tuple>
</field>
<field name="date">
<type><sig name="BirthdayBook"/><sig name="Name"/><sig name="Date"/></type>
<tuple><atom name="BirthdayBook$1"/><atom name="Name$1"/><atom name="Date$0"/></tuple>
</field>
</instance>
</alloy>
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Evaluator

£ C\Users\apaiva\AppData\Local\Templalloy4

elshexamples\toys'ceilingsAndFio

File Edit Execute Optio Nindow Help

=
s
i
A

sig Platform { }
sig Man {ceiling, floor: Platform}

fact PaulSimon {all m: Man | some n: Man | n.abovalmT1d
20

assert BelowToo { all m: Man | some n: Man | m.above[n]

pred Above[m, n: Man] {m.floor = n.ceiling}

check BelowToo for 2 expect 1
pred Geometry {no m: Man | m.floor = m.ceiling}

assert BelowToo' { Geometry == (all m: Man | some n: Ma
check BelowToo' for 2 expect 0

i _m | ;

Line 1, Column 1

Alloy Analyzer 4.1.10 {build date: 2009/03/19 02:02

Warning: Alloy4 defaults to SAT41 since it is pure Java
For faster performance, go to Options menu and try anot
If these native solvers fail on your computer, remember t

Executing "Check BelowToo for 2 expect 1™

Solver=sat4] Bitwidth=4 MaxSeq=2 SkolamDepth=1 Syr
40 vars. 18 PNgary vars, 222 clauses. 8732ms.
Counterexampldgfound. Assertion is invalid, as expecte

e
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Platformi

| £ (ceilingsAndFloors) Check BelowToo for 2 expect 1

et

File Instance Theme W-"—

=EE 30

Dot XML Tres

j=& Projection: none

$BelowToo_n: 2
ceiling: 2

floor: 2

$BelowToo_n

Platform1

4 HE

ceiling
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Evaluator

|£] (ceilingsAndFlocrs) Check BelowToo for 2 expect 1 L T e

e —
_Erle Instance Th eme _‘-ﬂ_ﬁndnw

The Alloy Evaluator allows you to type Jb = ﬂ

in Alloy expressions and see their values, ¥ML Tree | Close Evalustor
For example, univ shows the list of all atoms.

(*ou can press UP and DOWNN to recall old inputs).

g IiF
[ig

Yid

${BelowToo_n: 2
ceiling: 2

Above[Man$0, Man$1]

floor: 2

=
true £

.-'H’..
PlatformO

Above[Mang1, Man$D|]

$BelowToo_n

Escrever expressao
que se pretende
avaliar e finalizar
com <ENTER>

Platformi

i |

4
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