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Our approach 1s the first developed attempt, based on a
dense time temporal logic, that experiments on the support of
adaptation of CPS exemplified for a virtualized server design,
taking a practical step to research the applicability of pure
logical models in practice, for correct construction of dynamic
CPS and on-line verification. It also points out the need of ad-
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Fig. 1. Software design of an adaptive virtualized server
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Fig. 2. Mapping of OLIVE components to MAPE-K entities.

FikE,

/ Yirtual Machine\ / Virtual Machine\ H AN H
e ok IBMHZ H FIMAPE-KU81 [ y& 1 S A A
’rApplications ) prplications E
L , 9 5

Guest OS Guest OS
Virtualisation
Layer
Host OS




g
ol

[
cll

i
5!

[
_éu

[ 15 R 1% $i(selFadaptive logic)

S BTG

1\ 1] E T

_ —
(Analyzer)

(Planner)

i P T
(Monitor)

I
(Knowledge)

G

Fig. 2 Modified MAPE-K model

(Executer)

-t T % 2 W MAPE-KA# R
[ﬁlif ] (envir g AT 1 E(softself) ]

FEEREMNN
FEBRAERGT

1% ] i $#i(application logic)

FEMET LR

ax

HETHATHLR

~ Eiﬁ?ﬂ]ﬂ%@’ﬁﬁﬁ;uﬁ

HIPE R R, N3 — R G R M PR 55

2R G0 H B ) A ) e s SR AT b Bl A

S BT R Y B B B B, SRR AT B B R e DA DL 2R



b

[ st T LK 78 2 BT (1 <7 5 R

/” Virtual Machine \ /” Virtual Machine \

(VM Sl A B TR 5 301
/Applications R FApplications R
\ A % / - The manager uses CLTLoc with
b b dense-time clocks to model the server
— (an off-line model or a tentative on-line
1., Layer model) and the properties.
Ii-f?‘:
/ Host OS

. |t translates the CLTLoc input formula
through the reduction in [4] and [5],

. and it verifies the satisfiability of the
outcome by invoking an external SMT-

Fig. 1. Softwgre design of an adaptive virtualized server

Eci:l?f;::nt “Monitor” “Plan/ . “Analyze” _
| swewdge | solver (Microsoft Z3,
On-line il github.com/Z3Prover/z3).
‘:;";'If;ig Request Model Model
( ) Detector Manager ? Checker
Deny
Extract request Upadated Correctness Sefvice
parameters model check

_____________________________________________________________________________________________

Fig. 2. Mapping of OLIVE components to MAPE-K entities.

Constraint LTL over clocks (CLTLoc)
linear-time temporal logic(LTL)



0
Ky

L (]
uy
N~

[2]7R T L B A 2650 U 1) SCRF A

SMT Time (secs)

Number of triples f (F) Number of nodes (N)
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