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MODULE &l

MODULE coin(vm_state, available_coin, current_button)

VAR
state : {insert_coin, refund_coin, change_coin, ready_menu};
current_coin : 0..5000;
ASSIGN
init(state) := insert_coin;
next(state) := case
vm_state = power_off : refund_coin;
vm_state = power_on & state = insert_coin & available_coin < 1000 : insert_coin;
vm_state = power_on & state = insert_coin & available_coin >= 1000 & current_button = refund : refund_coin;
vm_state = power_on & state = insert_coin & available_coin >= 1000 & (current_button = coffee | current_button = ice_coffee

| current_button = latte) : ready_menu;

vim_state
vm_state

power_on & state
power_on & state

ready_menu & available_coin < 1000 : change_coin;
ready_menu & current_button = refund : refund_coin;

TRUE : state;

esac;
init(current_coin) := 0;
next(current_coin) := case

vm_state = power_on & state
: current_coin - 1000;
TRUE : 0;

esac;

ready_menu & (current_button = coffee | current_button = ice_coffee | current_button = latte)



MODULE material

MODULE material(vm_state, current_button)

VAR
state : {insert_material, fill_coffee, fill_ice_coffee, fill_latte, ready_material};
current_coffee : 0..100;
current_ice_coffee : 0..100;
current_latte : 0..100;
ASSIGN
init(state) := insert_material;
next(state) := case
vm_state = power_on & state = insert_material & current_coffee = @ : fill_coffee;
vm_state = power_on & state = insert_material & current_ice_coffee = @ : fill_ice_coffee;
vm_state = power_on & state = insert_material & current_latte = 0 : fill_latte;
vm_state = power_on & state = insert_material & current_coffee > @ & current_ice_coffee > @ & current_latte > 0 :

ready_material;

TRUE : state;

esac;
init(current_coffee) := 0;
next(current_coffee) := case

vm_state = power_on & state = ready_material & current_button coffee : current_coffee - 1;

TRUE : 0;

esac;

init(current_ice_coffee) := 0;

next(current_ice_coffee) := case
vm_state = power_on & state = ready_material & current_button = ice_coffee : current_ice_coffee - 1;
TRUE : 0;

esac;

init(current_latte) := 0;

next(current_latte) := case
vm_state = power_on & state = ready_material & current_button = latte : current_latte - 1;
TRUE : 0;

esac,



MO DULE Gl

MODULE main

VAR
state: {power_off, power_on, ready_product, get_product};
COIN " coin;
material : material;
available_coin : {0, 100, 500, 1000, 5000};
current_button : {coffee, ice_coffee, latte, refund};
check_coin : process coin(state, available_coin, current_button);
check_material : process material(state, current_button);
ASSIGN
init(state) := power_off;
next(state) := case

state = power_off : power_on;

state = power_on & coin.current_coin > @ & (material.current_coffee > @ | material.current_ice_coffee > 0 |
material.current_late > @) : ready_product;
state = power_on & state = ready_product : get_product;
HRUERE S Sstate:
esac;



CTL Properties

Property Spec

SPEC AG EX TRUE

SPEC AG (vm_state = power_on & state = insert_coin &
available_coin < 1000) -> AX(state = Insert_coin)

SPEC AG (vm_state = power_on & state = insert_coin &
available_coin >= 1000 & current_button = refund) -> AX(state =
refund_coin)

SPEC AG (vm_state = power_on & state = insert_coin &
available_coin >= 1000 & (current_button = coffee |
current_button = ice_coffee | current_button = latte)) ->
AX(state=ready_menu)

SPEC AG (vm_state = power_on & state = ready_menu &
available_coin <= 1000) -> AX(state = change_coin)

SPEC AG(vm_state = power_on & state = ready_menu &
current_button = refund) ->AX(state = refund_coin)

HR0| 7N UAZ2M - Deadlock

HERO0| AN Q2 [Mff / ZHO[ 1000 OTHY Il >
Insert_coin

O] AKX US ff / SUO| 1000 O A+ I /
FE [} -> refund_coin

O| AN U= [ / 2HO| 1000 O| AL IIf / O &
7ts -> ready_menu

MOl 4 US [ / FUO| 1000 O|5HY I / Of| =
ME 75 > change_coin

HLA0| A UL W / o4 M 7
> refund_coin




CTL Properties

SPEC AG (vm_state = power_on & state = insert_material & MOl AXM U W / AXf HIm| 0 YLl - fill_coffee
current_coffee = 0) -> AX(state = fill_coffee)

SPEC AG (vm_state = power_on & state = insert_material & 0| AN UAS W / 24X OfO|A AHm| 70 LY -
current_ice_coffee = 0) -> AX(state = fill_ice_coffee) fill_ice_coffee

SPEC AG (vm_state = power_on & state = insert_material & MOl AKX U W / AXY 2tH| 7k 0 L - fill_latte
current_latte = 0) -> AX(state = fill_latte)




CTL Properties

SPEC AG (vm_state = power_on & state = insert_material & MOl AXM U W / AXf HIm| 0 YLl - fill_coffee
current_coffee = 0) -> AX(state = fill_coffee)

SPEC AG (vm_state = power_on & state = insert_material & 0| AN UAS W / 24X OfO|A AHm| 70 LY -
current_ice_coffee = 0) -> AX(state = fill_ice_coffee) fill_ice_coffee

SPEC AG (vm_state = power_on & state = insert_material & MOl AKX U W / AXY 2tH| 7k 0 L - fill_latte
current_latte = 0) -> AX(state = fill_latte)

SPEC AG(state = power_on & coin.current_coin > 0 & MOl AM JUS W / =0 Y/ X7k AS I -
(material.current_coffee > 0 | material.current_ice_coffee >0 | ready_product
material.current_late > 0)) ->AX(state = ready_product)

SPEC AG(state = power_on & state = ready_product) -> AX(state = 0| AKX US [ /y =O0| UYL / K17t YS [ / 4
getf_product ) ZH| 7t £ A= If - get_product
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