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Overview

- Some restrictions on models

o> RPG in UPPAAL
o AToMPM to UPPAAL

o Analysis



Some restrictions

o One villain
- One scene

o No obstacles

Example:
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RPG in UPPAAL

o Hero

vd>00rv2>0 V2 == vi=0orvb=0orv3=0
VHealth = VHealth - 10 hi=false, h2=true " eath=VHealth-
HeroTum! HeroTum!

vd == 0 and !trap
v3 ==0and trap 7

= false, hd = true
HeroTum!

false, h3 = true, trap = true, HHealth = HHealth - 10
HgroTurm!

v2=0orvE=0
ealth = VHealth - 10

vl ==

HeroTum!
vd == h2 _Hlel_so?r’um'_ true h3= fEllSE, h2 = true

h1 = false, hd '
HeroT4m!

v3 ==0 and !trap

ap = true, HHealth = HHealth - 10
HeroTum!

HeroTum!

_ v3 == 0 and trap
false, hE'— true h6 = false, h3 = tr
HeroTum!

HeroTum!
h& = false, hé = true

v ==
false, h6 = true
HeroTum!

vli=0orvi=0orvb=0
VHealth = VHealth - 10
HeraTum!

viz=Borvs>=0orvd=0

VHealth = VHealth - 10

HeroTurm!
h6 = false, h5 = true
h& = false, hd = true HeroTum!
v4 == HeroTum! v2=0orfd=0%rvB=>0o0rv6>0
h7 = false, hd = frue V7 ==

HeroTu vO ==
7=true,gl =true v5==0 _ _
eraTum! h8 = false, h5 =Yrue false, h9 = trlue,g.? = true

| HeroTum!
HeroTum!
vl ==
h7 = false, h8 = true

vd >0orvB>0

HeroTum!
VHealth = VHealth - 10 ’
HeroTum!

hé = false, hO = true, g2 = true
HeroTum!

yi ==

vi=0orvbE=0orv3=0 _
h8 = false, h7 =true, g1 =true  VHealth = VHealth- 10 h9 = false, h8 = true VHealth = vHealth - 10
HeraTum! HeraTum!

o vB=0orvE=0
va ==

]
HeraTum! HeroTum!



RPG in UPPAAL

o Villain

h2 or hd
HHealth = HHealth - 10
VillainTurm!

th2 h1or hSor h3 'h3
v2+t yl-—- HHealth = HHealth - 10 W3+ 2 h2 or hG
VillainTurn! VillainTum! VillainTum! HHealth = HHealth - 10

‘u’illainTum!

Thi
V44 y2—
VillainTurm!
1h3 1h6
& ]
Thd Ihi In% h2 v3++ vB— VB++ vi-

Va1 - V14 vd— VS++,v2- V2++,vS- VillainTum! VillainTum!

. : =T I
VillainTurm! VillainTum! WillainTum! VillainTum!
ths Thé
vh++ vd— VB++ v5—
WillainTum! WillainTum!

, h3or hSorh@
h1or hs or h7 ‘ -
HHealth = HHealth - 10 HHealth = HHeaith - 10
i VillainTum!
VillainTurm!
Ths
Thd 2
a4+ yE— WillginTurm! ;ﬁrﬁ:l’_}?:m,
VillainTum! ’
Thd ! Ths ! lhe 1ha
w4+ T — vE++ v wE++ yO— yO++ yE—
WillainTurm WillainTum! WillainTum! VillainTum! VillainTum?! VillainTum!
Thé Th9
vB++ T - vO++ 8-
VillainTurm! VillainTurm!
hE or hd
. el - s 0
HHealth = HHealth - 1 Ih7 Ih8 '
VillainTum! "HH_ VvB— h7 or hSor h9 :..r8++ VO
VillainTum! HHealth = HHealth - 10\, 1y m

WillainTurn!



RPG in UPPAAL

o Turn

g1 and g2

vant HHealth <= 0

e VHealth = 0 and (!g1 or !1gZ]
HeroTum?

v1=0,v2=0,v3=0,vd=0,v5=0,v6=0,v750 v8=0,v0=0
WHealth == 0 and ('g1 gr!g2) WHealth = 0 and HHealth = 0 and

HHealth ==0

gl and g2

WHealth == 0 and (!g1 orlg2)
HeraTum?



AToMPM to UPPAAL

o AToMPM to metaDepth
o metaDepth to XML with EGL

Hgﬁﬁﬁ*‘i—;%ﬂgﬂ 6w = true




Analysis

o Simulator
Fast debugging in implementing phase

o Verifier
nvariants
Deadlocks
Reachability




Analysis

| Editor | Simulator | Verifier |

Cverview

E<> Herol.td O
E<> Villainl.tl O Check

U Insert
E<> not (Herol.tl and Villainl.tl) O [ Remove |

E<> not (Hercl.t2 and W}
E<» not (Hercl.td and V:
E<> not (Herol.td and V- Cverview

Editor | Simulator | Verifier

L= . LET E - - TT,

E<» not (Herol.tl WVillainl.tl)
E<> not (Hercl.t?2 and Willainl.t2)

E<> not (Hercl.t3 and Villainl.t3) Checdk

E<» not (Hercl.td and Villainl.td) N

Remove

E<> not (Hercl.té and Willainl.té)
Comments

E<> not (Hercl.t7 and WVillainl.t7)
E<» not (Hercl.tf and Villainl.tg&)

E<> not (Hercl.t9 and Villainl.t3)

O
O
O
O
E<> not (Hercl.t5 and WVillainl.t5) .
O
O
O
O
O




Analysis

| Editor | Smulator | Verifier |

Overview
E<> not (Hercl.tg and Villainl.tE) . P
E<> not (Herol.t9 and Villainl.t9) .

O- Check

Insert

A[] VHealth <= 50 and VHealth >= 0 . Remave
L[] HHealth » 0 O

- Comments

Editor | Simulator | Verifier

Turnl.Won —--»> Herol.t7 or E

Overview
Z[] HHealth <= 100 and HHealth »= 0 O
A[] VHealth <= 50 and VHealth »= 0 O
Chedk

A[] HHealth > 0 O =

- Insert
Turnl.Won ——> Herol.t7 or Herpl.td Remove
E<>» not (trap and HHealth > 90) Comments

E<» deadlock and VHealth <= 0

E<> not deadlock and (not gl and not g2)




Demo



Questions



