Proof of the consistency theorem

Proof of the consistency theorem for the "Follow me" case study.

theorem consistencyStructurel
JStructural_Style: NewArchitecture2

JStructural_Style: NewArchitecture2
use axiom$12

m2 . load = 8 (3Structural_Style: NewArchitecture?2)
use axiom$8

maxLatency = 5 m2 . load = 8= (dStructural_Style:

NewArchitecture?2)
use axiom$11l

m1l . load = 2« maxLatency =5 m2 . load =8

= (IStructural_Style’ NewArchitecture2)

use axiom$7
maxLoad =5ml . load = 2~ maxLatency = 5. m2 . load = 8
= (3Structural_Style: NewArchitecture2)
use axiom$4
ml= m2
A Mmlzml'
A M2 ml'

A maxLoad =5
Aml.load =2
A maxLatency =5
Am2.load =8
= (IStructural_Style’ NewArchitecture2)
use axiom$19
latency (m2, m1) =2
A Ml m2
A mlzml'
A M2z ml'
A maxLoad =5
Aml.load =2
A maxLatency =5
Am2.load =8
= (dStructural_Style: NewArchitecture2)
use axiom$14
replicate m2 = m1l'
A latency (m2, m1) = 2
A Mlzm2
A mlzml'
A M2z ml'
A maxLoad =5
Aml.load =2
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A maxLatency =5
AMm2 .load =8
= (dStructural_Style: NewArchitecture2)

use axiom$16
latency (m1, m2) =7
A replicate m2 = ml'

A latency (m2, m1) = 2

A Ml m2

Amlzml

A M2z ml'

A maxLoad =5

Aml.load =2

A maxLatency =5

Am2 .load =8

= (dStructural_Style: NewArchitecture2)

prove by reduce
latency (m1, m2) =7
A replicate m2 = ml'

A latency (m2, m1) = 2

A—=ml=ml

A—=m2=ml'

A maxLoad =5

Aml.load =2

A maxLatency =5

Am2 . load =8

= {m1}u ({mi}u {m1}u {m2})) = {ml}uv {ml}u {m2})
Al=x_1=y 1
AX_1=mlvx_1=mlvx_1=m2)
Aly_l1=mlvy 1=mlvy 1=m2)
= (3dT: seq Manager
c(ViEN|1<ini<-1+#TA#T>0
«X_leranT

AY_ _leranT

AranTeP ({m1}u (M1} u {Mm2}))
ATIi=mIAT@+i)=ml
vTi=mlI'AT(@+i)=ml
vTi=mlIAT (L +i)=m2
vTi=m2A T (1 +i)=ml))))
AlEX=yaX=mlvXxX=m2)A (y =mlvy=m2)



= (IT__0:seq Manager
«(Vi_O:N|1<i_OAi_O<-1+#T_OA#T_0=0
.XeranT_0

AyeranT_0

AranT__ 0e P ({m1}u {m2})

AM_0i_ 0=mIT_O0@+i_0)=m2
vT_0i_ 0=m2T_0(@+i_0)=ml)))
A(=x_0=y 0
AX_O0=mlvx_0=mlvx_0=m2)
Ay_O=mlvy O0=mlvy 0=m2)

= (IT__1:seq Manager

(Vi _LN|1<i 1Al _1<-1+#T _IA#T_1>0
«X_OeranT__1

AY_OeranT_1

ArranT__1e P ({m1}u (M1} u {m2}))

AM_1i_ 1=mlT_1(@A+i_1)=ml

vT _1i 1=mlAT_1(1+i_1)=ml

vT_1i 1=mWT_1(1+i_1)=m2

vT _1i 1=m2T_1(1+i_1)=ml))))

cases

latency (m1, m2) =7
A replicate m2 = ml'

A latency (m2, m1) = 2

A—=ml=ml'

A—=m2=ml'

A maxLoad =5

Aml.load =2

A maxLatency =5

Am2.load =8

= {m1}u ({m1}u ({m1}u{m2}) ={ml}u ((m1}u{m2})

apply extensionality2 to predicate {mL}{m1}u ({Mm1}u {Mm2}))
={m1}u ({m1}u {m2})

latency (m1, m2) =7
A replicate m2 = ml'

A latency (m2, m1) = 2
A—=ml=ml'
A—=m2=ml'

A maxLoad =5
Aml.load =2



prove by reduce

next

A maxLatency =5

Am2.load =8

= {m1}u {m1}u (M1}u {M2})) e P (m1}u ({Mm1'}u {m2}))
A{ml}u ({m1tu {m2}) e P {m1}u {m1}u (M1} o {m2})))

true

latency (m1, m2) =7
A replicate m2 = ml'

A latency (m2, m1) = 2

A—=ml=ml'

A—=m2=ml'

A maxLoad =5

Aml.load =2

A maxLatency =5

Am2 .load =8

A=X_1=y 1
AX_1=mlvx_1=mlvx_1=m2)
Aly_1=mlvy 1=mlvy 1=m2)
= (3IT: seq Manager
c(ViEN|1<ini<-1+#TA#T>0
«X_leranT

AY_ _leranT

AranTeP ({m1}u (M1} u {m2})
ATIi=mIAT@+i)=ml
vTi=mlI'AT(@+i)=ml
vTi=mlIAT (L +i)=m2
vTi=m2Aa T (1 +1i)=ml)))

instantiate T == {(m1', m1, m2

latency (m1, m2) =7

A replicate m2 = ml'

A latency (m2, ml1) = 2
A—=ml=ml'

A—=m2=ml'

A maxLoad =5

Aml.load =2

A maxLatency =5
Am2.load =8

A= X=Y
A(X=mlvx=ml'vx=m2)
Aly=mlvy=mlvy=m2)



A= ((m1)~ (M ~ (M) e seq Manager
A (Vi N
| 1<i
AT<-1+#(m1) ™ ((mD ~(m2))
A# (M1)" ((MD " (m2))>0
. (xeran ((M1Y ~ (md ~ (m2))
Ayeran ((Mml) ™ (md ~(m2))
Aran ((m1) ~ ((mD ~ (m2)) e P ({m1}u ({m1}u {m2}))
A (((m1Y ™ (kmD ~ (M2))i=ml
A (ML)~ (MD ™ (m2)) (1 +i) =ml’
v ((m1)~ (mD " (m2))i=ml’
A(mMmly " (M (mM2)) (1+i)=ml
v ((mly” (M) (mMm2))i=ml
A (m1y ™ (M) (M2)) (1 +i)=m2
v ((m1)~ (mD " (m2))i=m2
A (ML)~ (mD~(m32)) (1 +i) = ml))))
= (dT: seq Manager
«(Vi_O:N|1<i_OAi_O<-1+#TA#T>0
«XeranT
AyeranT
ArranTeP ({m1}u (M1} u {m2})
ATI_O0=mIAT@A+i_0)=ml
vTi_0=mlAT@A+i_0)=ml
vTi_0=mIAT@+i_0)=m2
vTi_0=m2AT(@ +i__0)=ml))
prove by reduce
true
next

latency (m1, m2) =7
A replicate m2 = ml'
A latency (m2, m1) = 2
A—=ml=ml'
A—=m2=ml'
A maxLoad =5
Aml.load =2
A maxLatency =5
Am2.load =8
A= X=Y
A (X=mlv x=m2)
A(y=mlvy=m2)
= (IT__0:seq Manager



«(Vi_O:N|1<i_OAi_O<-1+#T_O0A#T_00
.XxeranT_ 0O

AyeranT_0

AranT__0e P ({m1}u {m2})

AM_0i_ 0=mIhT_O0@+i_0)=m2
vT_0i_ 0=m2T_0(@1+i_0)=ml))

instantiate T__ 0 ==(m1', m1, m2

latency (m1, m2) =7
A replicate m2 = ml'

A latency (m2, m1) = 2

A—=ml=ml'

A—=m2=ml'

A maxLoad =5

Aml.load =2

A maxLatency =5

Am2.load =8

A= X=Y

A (X=mlv x=m2)
Aly=mlvy=m2)

A= (m1) "~ (MmD (M) e seq Manager
A (Vi N

| 1<i

Al<-1+# (M1~ (MDD~ (M2))

A# (ML)~ (mD " (m2))>0

- (Xeran ((ml) ((md ~ (Mm2))

Ayeran ((Mml) ™ (md ~(m2))

Aran ((m1)~ (mD ™ (m2)) e P ({(m1}u {m2})
A (((m1Y " (kmD ~ (M2))i=ml

A (m1y " (M) (m2)) (1 +i)=m2

v ((m1)~ (mD "~ (m2))i=m2

A (M1~ ((MD ~(M2)) (1 +1i) = m1l))))
= (3dT: seq Manager

«(Vi_O:N|1<i_ OAi_O<-1+#TA#T>0
«XeranT

AyeranT

AranTeP ({m1}u{m2})
ATi_0=mIAT@A+i_0)=m2
vTi_0=m2A T (1 +i__0)=ml)))



prove by reduce

ie”
A latency (m1, m2) =7
A replicate m2 = ml'
A latency (m2, m1) = 2
A—=ml=ml'
A—=m2=ml'
A maxLoad =5
Aml.load =2
A maxLatency =5
Am2 . load =8
A= X=Y
Al>0
Algi
Alg2
A (X=mlv x=m2)
A(y=mlvy=m2)
= (dT: seq Manager
(Vi_O:N|1<i_OAi_O<-1+#TA#T>0
«XeranT
AyeranT
AranTeP ({m1}u {m2})
ATi_0=mIAT@A+i_0)=m2
vTi_0=m2~A T(@A +i__0)=ml)))

instantiate T == (M2, m}

ie”Z

A latency (m1, m2) =7
A replicate m2 = ml'

A latency (m2, ml1) = 2
A—=ml=ml'
A—=m2=ml'

A maxLoad =5
Aml.load =2

A maxLatency =5
Am2.load =8

A= X=Y

Al>0

Algi



ATL2

A (X=mlv x=m2)

Aly=mlvy=m2)

A= (M2~ (M1 e seq Manager

A(Vi_0:N

|1<i_0Ai_0<-1+#(m2 (MD)A# (M2~ (MD)>0
- (xeran ((m2 (mD)

Ayeran ((m2 ™~ (md)

Atan (M2~ (mD) e P ({m1}u {m2})

A(M2 MD)i_ 0=mlia((m2 (MD)(1+i_0)=m2
v m2 (mD)i__ 0=m2A (M2 (mD) (1 +i__0) =m1l))))
= (dT: seq Manager

c(Vi_L:N|1<i_ 1A _1<-1+#TA#T>0

«XeranT

AyeranT

ArranTeP ({m1}u {m2})
ATIL_1=mIAT@A+i_1)=m2
vTi_1=m2AT(1+i_1)=ml)))

prove by reduce
true
next

latency (m1, m2) =7
A replicate m2 = ml'

A latency (m2, m1) = 2

A—=ml=ml'

A—=m2=ml'

A maxLoad =5

Aml.load =2

A maxLatency =5

Am2 .load =8

A=X_0=y O
AX_O0=mlvx_0=mlvx_0=m2)
AY_O=mlvy O=mlvy 0=m2)
= (IT__1:seq Manager

(Vi LIN|1<i_1IAi_1<-1+#T_1IA#T_2>0
«X_OeranT_1

AY_OeranT_1

AranT__1e P ({m1}u ({m1}u {m2}))
AM_1i_ 1=mlT_1(@A+i_1)=ml



vT_1i 1=mIrnT_1(1+i_1)=ml
vT_1i 1=mT_1(@+i_1)=m2
vT _1i 1=m2T_1(@+i_1)=m1))

instantiate T__ 1 ==(m1', m1, m2

latency (m1, m2) =7
A replicate m2 = ml'

A latency (m2, m1) = 2

A—=ml=ml'

A—=m2=ml'

A maxLoad =5

Aml.load =2

A maxLatency =5

Am2.load =8

ASXZY
AKX=mlvx=mlvx=m2)
Aly=mlvy=mlvy=m2)

A= (m1) " (MDD ~ (M) e seq Manager
A (Vi N

| 1<i

A1 +# (ML~ (MDD~ (M2))
A#(m1) " (MDD (M2))>0

. (xeran ((M1Y ~ (mD ~ (m2))
Ayeran ((ml)~ ((md = (m2))

Aran ((ml) = ((mD ~ <m2)) e P {ml}u {m1'}u {m2})
A (((m1y ™ (kmD ~ (M2))i=ml

A (M)~ ((mD ™ <(m2)) (1 +i) =ml’

v ((ml)~ (mD "~ (m2))i=ml
A(mMmly " (M (mM2)) (1+i)=ml

v ((mly” (M) (Mm2))i=ml

A (ML)~ (mD ~(m2)) (1 +i) =m2

v ((m1)~ (mD "~ (m2))i=m2

A (ML)~ ((MD ~(M2)) (1 +1i) = m1l))))
= (dT: seq Manager

«(Vi_O:N|1<i_ OAi_O<-1+#TA#T>0
«XeranT

AyeranT

AranTeP ({m1}u (M1} u {Mm2}))
ATIi_0=mIAT@A+i_0)=ml



vTi_0=mlAT@A+i_0)=ml
vTi_0=mIAT@+i_0)=m2

vTi_0=m2~T(1+i_0)=m1)))
prove by reduce
true
next

true



