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/*x%%% class. als TUDEF *kkkk/

// NI
one sig Inputdata_Table { commands : some Command }
fact {Inputdata_Table. commands = Command
all disj il, i2 : Inputdata_Table | il.commands != i2. commands }
sig Command { name : one Command_Name,
order: one Execution_Order,
args: some Command_Arg }
fact {Command.name = Command_Name }
fact {Command.order = Execution_Order
all disj cml, cm2 : Command |eml. order !=cm2.order }
fact {Command.args = Command_Arg
all disj cml, cm2 : Command |cml. args !=cm2.args }
sig Command_Name {}
sig Execution_Order {}
sig Command_Arg {
order : one Arg_Order,
level : some Arg_Level }
fact {
Command_Arg. order

Arg Order

Command_Arg. level Arg_Level
all disj cmal, cma2 : Command_Arg |cmal. order !=cma2.order
all disj cmal, cma2 : Command_Arg |cmal. level !=cma2.level }
sig Arg_Order{}
sig Arg_Level {
com_arg_id : one Arg Order,
value : one Seq_ALV }
fact {
Arg_Level.value = Seq_ ALV
all cm : Command | all cma : cm. args | all cmal : cma. level
cmal. com_arg id = cma. order
all disj em : Command |
all cma @ cm. args |
all disj cmall, cmal2 : cma.level |
cmall.value != cmal2.value }
sig Seq_ALV {seq_alv : seq Arg_Level_Value}
{#(seq_alv. inds) = #(seq_alv.elems)}
sig Arg Level Value {}

/ARG R

one sig ExpectedValue_Condition_Table {
commands : some Out_Command }

fact {
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ExpectedValue_Condition_Table. commands = Out_Command
all disj ectl, ect2 : ExpectedValue_Condition_Table |
ectl. commands != ect2. commands }
sig Out_Command {
name : one Command_Name,
order : one Execution_Order,
retcode : set Out_Type_Rcode,
stdout : set Out_Type_Stdout,
stderr : set Out_Type_Stderr }
fact {
Out_Command. retcode = Out_Type_Rcode
Out_Command. stdout = Out_Type_Stdout
Out_Command. stderr = Out_Type_Stderr
all disj ocl, oc2 : Out_Command | ocl.order != oc2.order
all disj ocl, oc2 : Out_Command | ocl.retcode != oc2.retcode
all disj ocl, oc2 : Out_Command | ocl.stdout != oc2.stdout
all disj ocl, oc2 : Out_Command | ocl.stderr != oc2.stderr }
sig TypeName {} { TypeName = TypeR + TypeO + TypeE }
one sig TypeR, TypeO, TypeE extends TypeName {}
abstract sig Out_Type {}
sig Out_Type_Rcode extends Out_Type{
name : one TypeName,
value : one Rcode_Expected_Value,
condition : some Rcode_Condition}
{ name = TypeR }
fact {
Out_Type_Rcode. value = Rcode_Expected_Value
Out_Type_Rcode. condition = Rcode_Condition
all ocom : Out_Command \
all disj orcl, orc2 : ocom. retcode |
orcl.value != orc2.value
all disj otrl, otr2 : Out_Type_Rcode | otrl.condition != otr2.condition }
sig Out_Type_Stdout extends Out_Type {
name : one TypeName,
value : one Stdout_Expected_Value,
condition : some Stdout_Condition}
{ name = TypeO }
fact {
Out_Type_Stdout. value = Stdout_Expected_Value
Out_Type_Stdout. condition = Stdout_Condition
all ocom : Out_Command |
all disj ootl, oot2 : ocom.stdout |
ootl.value != oot2.value
all disj otsl, ots2 : Out_Type_Stdout | otsl.condition != ots2. condition }
sig Out_Type_Stderr extends Out_Type {
name : one TypeName,
value : one Stderr_Expected_Value,
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condition : some Stderr_Condition}
{ name = TypeE }
fact {
Out_Type_Stderr. value = Stderr_Expected_Value
Out_Type_Stderr. condition = Stderr_Condition
all ocom : Out_Command |
all disj oerl, oer2 : ocom. stderr |

oerl.value != oer2.value
all disj otsel, otse2 : Out_Type_Stderr |
otsel.condition != otse2.condition }

/ /3 A HL A
one sig Applicable_Condition_Table
{conditions : some Condition }
fact {
Applicable_Condition_Table. conditions = Condition
all disj actl, act2 : Applicable_Condition_Table |
actl.conditions !|= act2.conditions }
sig Condition {
name : one Condition_Name,
args_and : some Cond_Args_AND,
pc_num : Int }
fact {
Condition. name = Condition_Name
Condition. args_and = Cond_Args_AND
all disj cdl, cd2 : Condition | cdl.name != cd2. name
all disj cdl, c¢d2 : Condition | cdl.args_and != cd2.args_and }
sig Condition_Name {}
sig Cond_Args_AND {
id : one Cond_Args_AND_1ID,
order_in_cond : Int,
name : one Condition_Name
order: one Arg Order,
levels_or : some Cond_Levels_OR,
p_combi_caa : some Arg Level, /% Set automatically */
values : some Seq ALV /% Set automatically %/ }

fact {
Cond_Args_AND. levels_or = Cond_Levels_OR
all disj caal, caa2 : Cond_Args_AND \ caal. levels_or != caa2.levels or
all caa3 : Cond_Args_AND | caa3.p_combi_caa = caa3. levels_or.p_combi_clor
all caa4 : Cond_Args_AND | caa4.values = caad.p_combi_caa. value }

sig Cond_Levels_OR{

value : one Seq_ALV,

p_combi_clor : one Arg Level /* Set automatically */ }
sig Cond_Args_AND_ID {}
fact {

all clorl : Cond_Levels OR | one arl : Arg Level |
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clorl.value = arl.value and
clorl.p_combi_clor = arl }
abstract sig TypeCond { name : one Condition_Name }
sig Rcode Condition extends TypeCond { }
fact {
all ocom : Out_Command |
all orc : ocom.retcode |
all disj orccl, orcc2 : orc.condition |
orccl.name != orcc2.name }
sig Stdout_Condition extends TypeCond { }
fact {
all ocom @ Out_Command \
all oout : ocom. stdout |
all disj ooutcl, ooutc2 : oout.condition |
ooutcl.name != ooutc2.name }
sig Stderr_Condition extends TypeCond { }
fact {
all ocom : Out_Command |
all oerr : ocom. stderr |
all disj oerrcl, oerrc2 : oerr.condition |
oerrcl. name != oerrc2.name }
abstract sig Expected_Value {}
sig Rcode_Expected_Value extends Expected_Value {}
sig Stdout_Expected Value extends Expected_Value {}
sig Stderr_Expected_Value extends Expected_Value {}

[/ A v AH AR ER
one sig combinum {num : Int} // T A MAJIEDE
one sig argordernum f{num : Int} // Arg Order D%
sig InputCombi { // InputCombi (7 A M AJI{E)
combi : some Arg_Level,
v_combi: some Seq_ ALV}
sig Exv_Ic { // Exv_Tc (MFFERE DT A N AJIE)
exval : one Expected_Value,
ex_ic : some InputCombi}
sig Com_Type_ExvIc{ // Com_Type_ExvIc (JFAVMFERH 7 A b AJJHE)
com_name : one Command_Name,
type_name : one TypeName,
ex_ic : some InputCombi}

X class.als

[HfHpx ins.als T A MEER « AT — ZEFR wkier/

open class

[/A v AR AEE E

fact{ combinum. num = 8 /) T A N AT
argordernum. num = 3} // Arg_Order DK
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one

one

one

one

one

one

one

one
one

/I NTIE

sig I_table extends Inputdata_Table{}

sig CM1 extends Command {}

sig CM1 _name extends Command_ Name {}

sig CM1_order extends Execution_Order {}

sig CM1_A,CM1_B, CM1_C extends Command_Arg {}

sig CM1_A_order, CM1_B_order, CM1_C_order extends Arg Order{}

sig CMI1_A_A1,CM1_A_A2,CM1_B_B1,CM1_B_B2,CM1_C_C1,CM1_C_C2
extends Arg_Level {}

sig SeqAl, SeqA2, SeqB1, SeqB2, SeqCl, SeqC2 extends Seq_ ALV {}

sig Al, A2,B1,B2,C1,C2 extends Arg _Level_Value {}

fact {I_table.commands = CM1

Command = CM1

CM1. name = CM1_name

Command_Name = CMI1_name

CM1. order = CMl_order
Execution_Order = CM1_order
CM1.args = CMI1_A + CM1_B + CM1_C
Command_Arg = CM1_A + CM1_B + CM1_C
CM1_A. order = CM1_A_order

CM1_B. order = CM1_B_order
CM1_C. order = CM1_C_order
Arg Order = CM1_A_order + CM1_B_order + CM1_C_order
CM1_A. level = CM1_A_Al1 + CM1_A_A2
CM1_B. level = CM1_B_B1 + CM1_B_B2
CM1_C. level = CM1_C_C1 + CM1_C_C2
Arg_Level
= CMI_A_A1 + CM1_A_A2 + CM1_B_B1 + CM1_B_B2 + CM1_C_C1 + CM1_C_C2
CMI_A_Al.value = SeqAl
CM1_A_A2.value = SeqA2
CM1_B_B1. value = SeqgBl1
CM1_B_B2.value = SeqB2
CM1_C_C1.value = SeqCl
CM1_C_C2.value = SeqC2
Seq_ALV = SeqAl + SeqA2 + SeqB1 + SeqgB2 + SeqCl + SeqC2
Arg _Level_Value = A1l + A2 + B1 + B2 + C1 + C2
SeqAl. seq_alv.elems = Al
SeqA2. seq_alv.elems = A2
SeqBl. seq_alv.elems = Bl
SeqB2. seq_alv. elems = B2
SeqCl. seq_alv.elems = C1
SeqC2. seq_alv. elems = C2
CM1_A_Al.com_arg id = CM1_A_order
CM1_A_A2.com_arg _id = CM1_A_order
CM1_B_Bl1. com_arg_id = CM1_B_order
CM1_B_B2. com_arg_id = CM1_B_order
CM1_C_Cl1. com_arg_id = CM1_C_order
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CM1_C_C2.com_arg_id = CM1_C_order }

/B RG S
one sig EV_c_table extends ExpectedValue_Condition_Table {}
one sig 0 _CMl extends Out_Command {}
one sig 0_CM1_RC1, 0_CM1_RC2, O_CM1_RC3
extends Out_Type_Rcode{}
one sig 0_CM1_RC1_cond, O_CM1_RC2_cond,
0_CM1_RC3_cond extends Rcode_Condition {}
one sig O0_CM1_RC1_R1, O_CM1_RC2_R2,
0_CM1_RC3_R3 extends Rcode_Expected_Value {}
one sig Exvic_rcodel, Exvic_rcode2, Exvic_rcode3 extends Exv_Ic{}
one sig CM1_RC_Exvic extends Com_Type_ExvIc {}
fact {
EV_c_table. commands

0_CM1
0_CM1

Out_Command
0_CM1. name = CM1_name

0_CMI1. order = CMl_order

0_CMI1. retcode = O_CM1_RC1 + O_CM1_RC2 + O_CM1_RC3

Out_Type_Rcode = 0O_CM1_RC1 + O_CM1_RC2 + O_CM1_RC3

0_CMI1_RCI.value = 0_CM1_RC1_R1

0_CM1_RC2.value = 0_CM1_RC2_R2

0_CM1_RC3.value = 0_CM1_RC3_R3

Rcode_Expected_Value = O_CMI_RC1_R1 + O_CM1_RC2_R2 + O_CM1_RC3_R3
0_CMI1_RCI. condition = 0_CM1_RC1_cond

0_CMI1_RC2. condition = 0_CM1_RC2_cond

0_CMI1_RC3. condition = 0_CM1_RC3_cond

Rcode_Condition = O_CM1_RC1_cond + O_CMI1_RC2_cond + O_CM1_RC3_cond
0_CM1_RC1_cond. name = Condl_name

0_CM1_RC2_cond. name = Cond2_name

0_CM1_RC3_cond. name = Cond3_name

0_CM1. stdout = none

Out_Type_Stdout = none
Stdout_Expected_Value = none
Stdout_Condition = none
0_CM1. stderr = none

Out_Type_Stderr = none
Stderr_Expected_Value = none
Stderr_Condition = none

Exv_Ic = Exvic_rcodel + Exvic_rcode2 + Exvic_rcode3
Exvic_rcodel. exval = 0_CM1_RC1_R1
Exvic_rcode2. exval = O_CM1_RC2_R2
Exvic_rcode3. exval = O_CM1_RC3_R3
CM1_RC_Exvic. com_name = CMI1_name
CM1_RC_Exvic. type_name = TypeR
CM1_RC_Exvic.ex_ic
= Exvic_rcodel. ex_ic + Exvic_rcode2.ex_ic + Exvic_rcode3. ex_ic
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one

one

one

one

one

one

Com_Type_ExvIc = CM1_RC_Exvic}

sig
sig
sig
sig

sig

sig

fact {
A c_

//iE B

A c_table extends Applicable Condition Table({}

Condl, Cond2, Cond3 extends Condition {}

Condl_name, Cond2_name, Cond3_name extends Condition_Name {}
Condl_args_andl, Cond2_args_andl, Cond2_args_and2,
Cond3_args_andl, Cond3_args_and2 extends Cond_Args_AND({}
Condl_args_andl_levell,

Cond2_args_andl_levell, Cond2_args_and2_levell,
Cond3_args_andl_levell, Cond3_args_and2_levell

extends Cond_Levels OR({}

Condl_args_andl_ID, Cond2_args_andl_ID, Cond2_args_and2_1D,
Cond3_args_andl_ID, Cond3_args_and2_1D

extends Cond_Args_AND_ID {}

table. conditions = Condl + Cond2 + Cond3

Condition = Condl + Cond2 + Cond3

Condl. name
Cond2. name

Cond1_name

Cond2_name

Cond3. name = Cond3_name

Condition_Name = Condl_name + Cond2_name + Cond3_name

Condl. args_and = Condl_args_andl

Cond2. args_and
Cond3. args_and

Cond2_args_andl + Cond2_args_and2

Cond3_args_andl + Cond3_args_and2

Cond_Args_AND = Condl_args_andl + Cond2_args_andl + Cond2_args_and2 +

Condl. pc_num
Cond2. pc_num

Cond3_args_andl + Cond3_args_and2
1
1

Cond3. pc_num = 1

Condl_args_andl. name = Condl_name

Cond2_args_andl. name = Cond2_name

Cond2_args_and2. name
Cond3_args_andl. name
Cond3_args_and2. name

Cond2_name

Cond3_name

Cond3_name

Condl_args_andl.id = Condl_args_andl_ID
Cond2_args_andl. id = Cond2_args_andl_ID
Cond2_args_and2. id = Cond2_args_and2_1ID
Cond3_args_andl. id = Cond3_args_andl_ID
Cond3_args_and2. id = Cond3_args_and2_ID
Cond_Args_AND_ID

= Condl_args_andl_ID + Cond2_args_andl_ID + Cond2_args_and2_ID +
Cond3_args_andl_ID + Cond3_args_and2_1ID

Condl_args_andl. order_in_cond = 0

Cond2_args_andl. order_in_cond = 0
Cond2_args_and2. order_in_cond = 1
Cond3_args_andl. order_in_cond = 0
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Cond3_args_and2. order_in_cond = 1

Condl_args_andl. order = CM1_A_order
Cond2_args_andl. order = CM1_A_order
Cond2_args_and2. order = CM1_B_order
CM1_A_order
CM1_B_order
Condl_args_andl. levels_or

Cond3_args_andl. order

Cond3_args_and2. order

Condl_args_andl_levell
Cond2_args_andl. levels_or = Cond2_args_andl_levell

Cond2_args_and2. levels_or Cond2_args_and2_levell

Cond3_args_andl_levell
Cond3_args_and2_levell

Cond3_args_andl. levels_or

Cond3_args_and2. levels_or
Cond_Levels_OR

= Condl_args_andl_levell
Cond2_args_and2_levell +
Cond3_args_and2_levell

Cond2_args_andl_levell

+ o+ o+

Cond3_args_andl_levell
Condl_args_andl_levell. value = SeqAl
Cond2_args_andl_levell. value = SeqA2
Cond2_args_and2_levell. value = SeqBl
Cond3_args_andl_levell. value = SeqB2
Cond3_args_and2_levell. value = SeqCl }

X ins.als(E#, RWELZFY)

/#kxk%k generation. als FRGEH T — # Rk skrkokx/
open ins
//Execution_Order 7> % Command_Name % 3K ¥ % B§4&
fun comname_by_order [ex_o : Execution_Order] : one Command_Name {
{c_name : Command_Name |
all o_com : Out_Command |

o_com. order = ex_o implies(c_name = o_com. name) }

fact { // Exv_Tc ARHESE DT A b AJIME) O 45K
all epl : Exval_Partcombi |
all exicl :Exv_Ic |
(exicl.exval = epl.exval
implies(all ep_one_icla : epl.pc_ic |
one exv_one_icla : exicl.ex_ic |
ep_one_icla = exv_one_icla and
all exv_one_iclb : exicl.ex_ic |
one ep_one_iclb : epl.pc_ic |
ep_one_iclb = exv_one_iclb))
all disj exic2, exic3 :Exv_Ic |
exic2.exval != exic3.exval and
exic2.ex ic != exic3.ex_ic }
// Exval Partcombi HifFfiEmDT —X
sig Exval_Partcombi {

exorder : one Execution_Order,
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otype : one Out_Type,

tyname : one TypeName,

exval : one Expected_Value, // W

conds : some TypeCond, // BARFE LT 9 2 3 A R A

condsargsand : some PartCombCondArgsAnd, //u& FHRRAIE O AN J1{E
p_combi_exval_seq : some Combi_Seq_ ALV, //HAffE&E FHFRAI O A J1{E

pc_ic : some InputCombi} [/ BAFFE O A JIE
fact {

all ep_a : Exval_Partcombi |

ep_a. p_combi_exval_seq = ep_a.condsargsand. p_combi_cond and
all oc4 : Out_Command |

(oc4. retcode != none

implies(
all ret4d : oc4.retcode | one ep4 : Exval Partcombi |

ep4. tyname = TypeR and
ep4. exorder = oc4.order and
ep4.otype = ret4d and

ep4. exval = ret4.value and

ep4. conds = ret4.condition ))
all ochb ! Out_Command |

(och. stdout != none
implies(
all ret5 : och.stdout | one ep5 : Exval Partcombi |

epb. tyname = TypeO and

epb. exorder = ocbh.order and
epb.otype = retb and

epb. exval = retb.value and

epb. conds = reth.condition))
all oc6 : Out_Command |

(oc6. stderr != none
implies(
all ret6 : oc6.stderr | one ep6 : Exval Partcombi |

epb6. tyname = TypeE and
epb. exorder = ocb.order and
epb. otype = retb6 and
epb. exval = ret6.value and
ep6. conds = ret6.condition))
all epl3 : Exval_Partcombi |
one ocl3 : Out_Command \
(epl13. tyname = TypeR
implies(ocl3. retcode != none
implies(one retl3 : ocl3.retcode |
epl3. exorder = ocl3. order and
epl3. otype = retl3 and
epl3. exval = retl3.value and

epl3. conds = retl3. condition)

)else(epl3. tyname = TypeO
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implies(ocl3. stdout != none
implies (one outl3 : ocl3.stdout |
epl3. exorder = ocl3. order and
epl3. otype = outl3 and

epl3. exval outl3.value and

outl3. condition)

epl3. conds
)else(epl3. tyname = TypeE
implies(ocl3. stderr != none
implies(one errl3 : ocl3. stderr |
epl3. exorder = ocl3. order and
epl3. otype = errl3 and
epl3. exval = errl3.value and
epl3. conds = errl3. condition)))))
all ep9 : Exval Partcombi | all onecond9 : ep9.conds |
one pccaa9 : ep9.condsargsand |
onecond9. name = pccaa9. one_cond_name
all epl0 : Exval_Partcombi | all pccaal0O : epl0.condsargsand |
one onecondl0 : epl0. conds |
onecondl10. name = pccaal0. one_cond_name
all epll : Exval Partcombi | all onecondll : epll.conds |
all pccaall : PartCombCondArgsAnd |
(onecondll. name = pccaall. one_cond_name
implies (pccaall in epll. condsargsand))
all pccaal?2 : PartCombCondArgsAnd |
all epl2 : Exval_Partcombi | all onecondl2 : epl2.conds |
(onecondl12. name = pccaal?. one_cond_name
implies (pccaal2 in epl2.condsargsand))
Exval_Partcombi. exorder = Out_Command. order
all disj ep5, ep6 : Exval Partcombi |
(eph. exorder != epb. exorder) or (epb.otype != epb.otype)
all disj ep7, ep8 : Exval Partcombi |
(ep7. condsargsand != ep8. condsargsand)
all disj ep_b, ep_c : Exval Partcombi | ep_b != ep_c
all epl4 : Exval_Partcombi |
all exval_seql4 : epld.p_combi_exval_seq |
all icl4 : InputCombi |
(exval_seql4. seq_alv.elems in icl4.v_combi.seq_alv.elems
implies(one pc_icl4 : epl4.pc_ic |
pc_icld = icl4))
// Exval_Partcombi.pc_ic (BAfFEIZX 95 AT1H) %
// InputCombi (&7 A M AJIE) /5 H
all epl6 : Exval_Partcombi |
all pc_icl6 : epl6.pc_ic |
all exval_seql6 : epl6.p_combi_exval_seq |
(exval_seql6. seq_alv.elems in pc_icl6.v_combi.seq_alv.elems
implies(one ic16 : InputCombi |
exval_seql6. seq_alv.elems in
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icl6. v_combi. seq_alv. elems and
pc_icl6 = icl6))
all epl7 : Exval_Partcombi |
all pc_icl7 : epl7.pc_ic |
some exval_seql7 : epl7.p_combi_exval_seq |
exval_seql7.seq_alv.elems in pc_icl7.v_combi.seq_alv. elems
all disj epl5_1, epl5_2 : Exval_Partcombi |
epl5_1.pc_ic != epl5_2.pc_ic }
// PartCombCondArgsAnd & AMAIED T — %
sig PartCombCondArgsAnd {
one_cond_name : one Condition_Name,
cond_args_and : some Cond_Args_AND,
pc_num : Int,
p_combi_cond : some Combi_Seq ALV }
fact {
all cnl : Condition_Name | one pccaal : PartCombCondArgsAnd |
cnl = pccaal. one_cond_name
all pccaa2 : PartCombCondArgsAnd | one c¢n2 : Condition_Name |
cn2 = pccaa2.one_cond_name
all disj pccaa3, pccaad : PartCombCondArgsAnd |
pccaal. one_cond_name != pccaa4d. one_cond_name
all pccaab : PartCombCondArgsAnd | all ¢5 : Condition |
(pccaab. one_cond_name = cb. name
implies (pccaab.cond_args_and = c¢b.args_and and
pccaab. pc_num = c¢5. pc_num))
all ¢6 : Condition | all pccaa6 : PartCombCondArgsAnd |
(pccaab. one_cond_name = c6. name
implies (pccaa6.cond_args_and = c6.args_and and
pccaab. pc_num = c6.pc_num))
all disj aal0, aall : PartCombCondArgsAnd |
aal0. cond_args_and != aall.cond_args_and
PartCombCondArgsAnd. one_cond_name = Condition_Name
all disj pccaa_a, pccaa_b : PartCombCondArgsAnd |
pccaa_a != pccaa_b
all disj pccaa_cl, pccaa_c2 @ PartCombCondArgsAnd |
pccaa_cl. p_combi_cond != pccaa_c2.p_combi_cond
all pccaa_d : PartCombCondArgsAnd |
all pce_d :pccaa_d. p_combi_cond \
#(pccaa_d. cond_args_and) = #(pcc_d. seq_alv.elems) and
#(pcc_d. seq_alv. inds) = #(pcc_d. seq_alv. elems)
all pccaa_e : PartCombCondArgsAnd |
#(pccaa_e. p_combi_cond) = pccaa_e. pc_num
all pccaa_f : PartCombCondArgsAnd |
all caa_f : pccaa_f.cond_args_and |
all lvor_f : caa_f.levels_or |
some pce_f :pecaa_f.p_combi_cond |

pcc_f. seq_alv[caa_f.order_in_cond]
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= lvor_f. value. seq_alv[0]
// LRI O AT E % S5
all pccaa_g : PartCombCondArgsAnd |
all pce_g :pccaa_g.p_combi_cond |
all caa_g ! pccaa_g.cond_args_and |
one lvor_g : caa_g.levels_or |
pcc_g. seq_alv[caa_g. order_in_cond]
= lvor_g. value. seq_alv[0] }
// Combi_Seq_ALV i F BLHI o> A 71 fif
sig Combi_Seq ALV {
seq_alv @ seq Arg_Level_Value }
fact {
Combi_Seq_ALV = Exval_Partcombi. condsargsand. p_combi_cond
all disj csalvl, csalv2 : Combi_Seq ALV |

csalvl != csalv2 and
csalvl.seq_alv != csalv2.seq_alv and
(#(csalvl. seq_alv. elems) = #(csalv2. seq_alv. elems)
implies(csalvl. seq_alv. elems != csalv2.seq_alv.elems)) }
// InputCombi (A JJfHE) @ ik

fact {
#InputCombi = combinum. num
all ic_4 : InputCombi | #(ic_4.combi) = argordernum. num
all ic : InputCombi | all disj cl, ¢2 : ic.combi |
cl.com_arg_id = c2.com_arg id
all disj icl,ic2 : InputCombi | icl.combi != ic2.combi
all ic3 : InputCombi | ic3.v_combi = ic3.combi.value
Arg _Level = InputCombi. combi
Arg Level_Value in InputCombi.v_combi.seq_alv.elems }
generation. als

/*%kxx dupchk.als FMEDMGE *kkkx/
open generation
check assert_pred_duppair for 8 but 8 Int

/) EEAE D FR FIEALER
assert assert_pred_duppair {
pred_duppair [DupPair]}
pred pred_duppair [dp :DupPair ] {
dp. dupAep. exorder != dp. dupBep. exorder or //1. a2~ KRR EL S

dp. dupAep. tyname != dp. dupBep. tyname or //2. (HJ13HE70 3
dp. dupAep. exval = dp.dupBep. exval or //3. BiFFE L [E U
all pcic_a : dp.dupAep.pc_ic |
no pcic_b : dp. dupBep. pc_ic | //4. T A RN —ANER D

pcic_a = pcic_b }
//EEDORGE - 320 &P (WIFRFERER) &M signature
one sig DupPair {
dupAep : one Exval Partcombi, //H|EFT— & A

12
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dupBep : one

dup_exorder :

dup_comname :

dup_tyname
dup_exval

dupA_seqalv :
dupB_seqalv :

dup_exorder
dup_comname
dup_tyname
dup_exval
dupA_seqalv
dupB_seqalv
dupAep

i one

. one

//HIET — 4 B

Execution_Order,

Exval_Partcombi,
one
one Command_Name,

TypeName,

Expected_Value,

Arg Level Value, //ua 318 A

//3E R B

seq
seq Arg_Level Value
= dupAep. exorder

= comname_by_order [dupAep. exorder]
= dupAep. tyname

= dupAep. exval

= dupAep. p_combi_exval_seq. seq_alv
= dupBep. p_combi_exval_seq. seq_alv

1= dupBep }

X dupchk. als

/ /R AL D R FIE AL ER

assert assert_pred_leakone {

/*x%x% leakchk.als JWAVDIREE *kkkk/
open generation

check assert_pred_leakone for 8 but 8 Int

pred_leakone[Leaks] }

pred pred_leakone[lk :

InputCombi =

[/ DRREE - 7

one sig Leaks {

leak_ctv_ic
leak_com
leak_tyname
leak_ic
leak_differ

diff_alv_seq :

leak_ep
leak_alv
leak_seqalv

leak_com
leak_tyname
leak_ic
leak_differ
diff_alv_seq
all disj el,

Leaks] {
1k. leak ic} // 2T A N4 — A InputCombi & ELig
AT (7 A R —RA) K@M signature

: one Com_Type_Exvle, //HHIifgoDFT —%
. one Command_Name,
. one TypeName,

/DT A N — A
[/ T A N Aor— A
some Arg_Level_Value, //IRiviz7T A N AJIE
: some Exval_Partcombi,

: some Combi_Seq_ ALV,

: some Arg Level Value //H 1% @ @ FHRA

: some InputCombi,
: set InputCombi,

leak_ctv_ic. com_name

= leak_ctv_ic. type_name

= leak_ctv_ic.ex_ic

InputCombi — leak_ic
= leak_differ.v_combi. seq_alv. elems

e2 : leak_ep | el != e2

leak_alv = leak_ep.p_combi_exval_seq

leak_seqalv

= leak_alv. seq_alv. elems

13




FEISEEYVI MV 7TREEEMESR MEI—X5 (F—LEAXLH)

fact {

all epl : Exval_Partcombi |
(comname_by_order [epl. exorder] = Leaks. leak_com and
epl. tyname = Leaks. leak_tyname

implies(one 1_ep : Leaks.leak_ep | 1_ep = epl))

all 1k2 : Leaks | all ep2 : 1k2.leak_ep |
comname_by_order [ep2. exorder] = 1k2. leak com and
ep2. tyname = 1k2. leak_tyname

leakchk. als

(1% 2 FEMAH 7T — %)
B O T — X

& ANE ®RTANrr—RX (EET—%)

NI AHZ | A|B|C No AN JIME 1 =)
([ Al | Bl |C1 A B C i R
A2 | B2 | C2 1 | A1 | BL | Cl1 R1
2 | A1 | B1 | C2 R1

#z BAMA - BisER 3 | A1 | B2 | C1 R1, R3 HH
i P ) H 44 4 | A1 | B2 | C2 R1
A | B |C fiti B 5 | A2 | B1 | C1 R2
AL | - | - R1 6 | A2 | Bl | C2 R2
A2 | Bl | - R2 7 | A2 | B2 | C1 R3

- | B2 |C1 R3 8 | A2 | B2 | C2 — R

B2 OB T — 4
# ANE FTAMN—R (EfET—%)

NRZ A% | A|B|C No AJIME H1F 2]
il Al | Bl |C1 A B C it R
A2 | B2 | C2 1 | Al | B1 | C1 R1
2 | A1 | Bl | C2 R1
x BAMA - BIEER 3 | Al | B2 | c1 R1
it HLHI W5 4 | Al | B2 | C2 R1
A | B |C it S 5 | A2 | Bl | C1 R2
AL | - | - R1 6 | A2 | Bl | C2 R2
A2 | B1 | - R2 7 | A2 | B2 | C1 R3
A2 | B2 | - R3 8 | A2 | B2 | C2 R3
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(8% 3 FFPAM S R )
“RQ1 EABANCEEORY AL 2 L &2 BEERRICH TS

Executing “Check assert pred duppair for 8 but 8 int”
Solver=sat4j Bitwidth=8 MaxSeq=8 SkolemDepth=1 Symmetry=20
185052, ¥aLS....10966 primary vars. 430875 clauses. 3906ms.
Counterexample Tound Assertion is invalid. 1282ms.

- RQ2 EMAHANZIRN OB Y RN D5 2 & &2 BEER R ICH A TE

Executing “Check assert _pred leakone for 8 but 8 int”
Solver=sat4 Bitwidth=8 MaxSeq=8 SkolemDepth=1 Symmetry=20
18493& vars....10846 primary vars. 432193 clauses. 3000ms.

------------------------------

*RQ3  EHAHANCEBEOR Y NEWT L A2 iR TTE -

Executing “Check assert _pred duppair for 8 but 8 int”
Solver=sat4j Bitwidth=8 MaxSeq=8 SkolemDepth=1 Symmetry=20
.+-186052..var.s....10966. primary vars. 430875 clauses 2735ms.

----------------------------------

- RQ4  WEHAHHANCIKFEN OB Y NEW L A2 BRI Tx -

Executing “Check assert _pred_leakone for 8 but 8 int”
Solver=sat4j Bitwidth=8 MaxSeg=8 SkolemDepth=1 Symmetry=20
+=84990..vars...10846, primary vars. 432193 clauses. 2875ms.

No counterexample found Assertion may be valid. 297ms.

---------------------------------

-RQ5  HEHBHNCEEOR Y NE %A, EEL-#EAMIZHITE-
¢ : dupA_seqalv 7 4 —/L F® (B2, C1) @ LA &
dupB_seqalv 7 4 — /L FO A O@EAHANEHZL TV 5D

<field label="dupAep” ID="5" parentID="4">

{field labelq”dupA_seqalvy ID="16" parentID="4">

<{tuple> atom label="DupPair$0”/> {atom label="0"/> <atom
label="generation/i /tuple>

<{tuple> <ato DupPair$0”/> {atom label="1"/> {atom

o . (5 /B250" />
label=
label="generation/ikhs/C1$0”/> K/tuple>

{types> <type ID= 4 ype ID="0"/> <type ID="17"/> </types>
{/field>
{field label ”dupB_seqalv' I1D="18" parentID="4">

{tuple> ato g, DupPair$0”/> {atom label="0"/> {atom
labelZ”generation/ s/A1$07 /> </tup1e>

EEL U] %Eﬁﬁ*& dqualr(XML %‘C7 7/1' II/J: UE7 )
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-RQ6  EHAMANCIRN O Y BN DS, W7 A M r—2A,
BIO, IWhcBEETI@EARNEZH A TE -
X diff_alv_seq 7 4 — /L KD (A2,B2,C2) DT A MM — RICHI IS R ORNA Y
leak_seqalv 7 4 — /L KO BT (A1), (A2, B1), (B2, C1) 23 FALiZ BE

<sig label="this/Leaks” ID="4" parentID="2" one="yes”>

(field label#”diff_alv_seq” ID="14" parentID="4"> D ——
<{tuple> e 0 2k s$0”7 /> <atom label="generation/ink/A2$0” >
{/tuple>
{tuple> <atom label="Leaks$0”/> <atom label="generation/ink/B2$0" 1>
<{/tuple>
{tuple> <atom label="Leaks$0”/> <atom label="generation/ink/C2$0” 1>

</tuple> S——
{types> <type ID="4"/> <type ID="15"7/> </types>
{/field>
(field labelt”leak_seqalv”IIDZ”ZO” parentID="4">
{tuple> eaks$0”/> <atom labe1=”generation/i
<{/tuple>

{tuple> <atom label="Leaks$0”/> <atom label="generation/i
<{/tuple>

<tuple> <atom label="Leaks$0”/> <atom label="generation/i
</tuple>

{tuple> <atom label="Leaks$0”/> <atom label="generation/irk
</tuple>

{tuple> <atom label="Leaks$0”/> <atom label="generation/in
{/tuple>

X 3 SEFTEHS Leaks QML B 7 7 £ /L & 0 ThBy)
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