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Towards a Framework for Self-Adaptive Systems
Based on a Dynamic Verification Mechanism Considering Time Constraint
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root = Drone(true);

Receive = Reciever(true,3);

Decode = Decoder(true,5);

Conditioncheck = CondChecker(true);

Rise = RiseStrategy(true);

Initialize = Initializer(true,6);

ChangeCondition = ConditionController(true,1);

Down = DownStrategy(true);

StopPropller = Stop(true,4);

DecidePropellerSpeed = DecideStrategy(true);

GetGyrodate = GyroSensor(true,2);

AnalyzeGyroData = GyroAnalyzer(true,3);

DecideEachPropellerSpeed = SpeedCalculater(true,8);

RotatePropeller = Motor(true,20);

CheckBatteryAmount = Battery(true,2);

ChangeMode = ModeController(true,1);

Charge = Charger(true,100);

GetDirection = Direction(true,4);

CheckAltitude = AltitudeSensor(true,3);

Loop = LoopStrategy(true);

system root,Receive,Decode,conditionCheck,Rise,Initialize,
ChangeCondition,Down, StopPropeller,DecidePropellerSpeed,
GetGyroData,AnalyzeGyroData,DecideEachPropellerSpeed,
RotatePropeller,CheckBatteryAmount,ChangeMode,Charge,
GetDirection,CheckAltitude,Loop;
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for each template{
if(template.name == targetName){
targetTemplate <- template;
targetTask <- template.task

}
if(not find) return -1;
for each template{
if(otherTemplate.task == targetTask){
newTemplate <- otherTemplate;
passivate(targetTemplate);
activate(newTemplate);

rewrite system configuration;

if(fail rewrite) return -2;

verify;

if(all query satisfied){
return 0;

}else{
activate(targetTemplate);
passivate(newTemplate);
return 1;

}

}
}

0 8: autoFillComponent 0O OO0 0O

get unsatisfied queries;
for(each query){
location <- get target location from query;
while(location == initial location){
if(location has processing time){
autoFillComponent(template(include location).name);
if(success){
return 0;

}
else if(location has task){
recursive with location in template having same task

location <- one of source location, all paths executed by recursive;

return -1;
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Battery 85%. .
ModeController:

normalmode
4 //////// xml file generating ... ///////
5 //////// generation completed ///////
6 verify completed
7 queries are sutisfied
8 siml
9 Txecite simulati . . 1 ]
10 landing
11 execute processCommandDecode
12 Reciever:
13 command receive
14 Decoder:
15 execute processLanding
16 CondChecker:
17 CondCkeck Module is brokendown
18 //////// xml file generating ... ///////
19 //////// generation completed ///////
20 verify completed
21 trouble is solved
22 retry process Landing
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

1
2
3

execute processLanding
AltitudeSensor:

Altitude 50

condition: flying

GyroSensor:

collecting data. .

Moter:

rotate motors

Stop:

stop motors

ConditionController:

change condition: staying

execute processCheckBattery

//////// xml file generating ... ///////
//////// generation completed ///////
38 verify completed

39 queries are sutisfied

40 exit

0 10: 0000100000

root = Drone(true);

Receive = Reciever(true,3);

Decode = Decoder(true,5);

Conditioncheck = AlterCondChecker(true);

Rise = RiseStrategy(true);

Initialize = Initializer(true,6);

ChangeCondition = ConditionController(true,1);

Down = DownStrategy(true);

StopPropller = Stop(true,4);

DecidePropellerSpeed = DecideStrategy(true);

GetGyrodate = GyroSensor(true,2);

AnalyzeGyroData = GyroAnalyzer(true,3);

DecideEachPropellerSpeed = SpeedCalculater(true,8);

RotatePropeller = Motor(true,20);

CheckBatteryAmount = Battery(true,2);

ChangeMode = ModeController(true,1);

Charge = Charger(true,100);

GetDirection = Direction(true,4);

CheckAltitude = AltitudeSensor(true,3);

Loop = LoopStrategy(true);

system root,Receive,Decode,conditionCheck,Rise,Initialize,
ChangeCondition,Down,StopPropeller,DecidePropellerSpeed,
GetGyroData,AnalyzeGyroData,DecideEachPropellerSpeed,
RotatePropeller,CheckBatteryAmount,ChangeMode,Charge,
GetDirection,CheckAltitude,Loop;
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gbboooboooobooobo220000000000
gbobooooboooooooboooboobooooa
gooooboooooobooboooooobooob 1100
00000 xmlOOOOO UPPAALOOOOOOOO
goboooooboboooooboooooobooooon
goo0oopoooo0oogoooooo* CondCheck”
0000000 AlterCondCheck” DO OOOOODODO
gbooboooooboooboooooobo 10000
gboooooobooobbooboooboooobooooo
ooo

Ul1200000 200000000000000¢0
gboooooooobooobooboooobooooog

Battry:

Battery 70%. .
ModeController:

normalmode
//////// xml file generating ... ///////
//////// generation completed ///////
verify completed
queries are sutisfied
sim2
execute simulation 2: Motor deterioration
processing time of Motor is ugaatea
moveup
execute processCommandDecode
Reciever:

command recieve

Decoder:
execute processMoveVertical
Direction:
Direction up
AltitudeSensor:

Altitude 50

NV AWNE

e hEE -

rotate motors

hovering. .
execute processCheckBattery
Battry:

Battery 55%..
ModeController:

normalmode
//////7//7 xml file generating ... ///////
//////// generation completed ///////
verify completed
queries are not sutisfied
try reconfiguration
//////// xml file generating ... ///////
//////// generation completed ///////
verify completed
reconfigure completed
exit

36
37
38

0 12: 0000200000

root = Drone(true);

Receive = Reciever(true,3);

Decode = Decoder(true,5);

Conditioncheck = CondChecker(true);

Rise = RiseStrategy(true);

Initialize = Initializer(true,6);

ChangeCondition = ConditionController(true,1);

Down = DownStrategy(true);

StopPropller = Stop(true,4);

DecidePropellerSpeed = DecideStrategy(true);

GetGyrodate = GyroSensor(true,2);

AnalyzeGyroData = GyroAnalyzer(true,3);

DecideEachPropellerSpeed = RoughCalculater(true,8);

RotatePropeller = Motor(true,25);

CheckBatteryAmount = Battery(true,2);

ChangeMode = ModeController(true,1);

Charge = Charger(true,100);

GetDirection = Direction(true,4);

CheckAltitude = AltitudeSensor(true,3);

Loop = LoopStrategy(true);

system root,Receive,Decode,conditionCheck,Rise,Initialize,
ChangeCondition,Down,StopPropeller,DecidePropellerSpeed,
GetGyroData,AnalyzeGyroData,DecideEachPropellerSpeed,
RotatePropeller,CheckBatteryAmount,ChangeMode, Charge,
GetDirection,CheckAltitude,Loop;

U13:000020000000000000

00900oooooo0 2000000000Oooon
gooodoooooboooooooooo9oon
ogooooooooooooooooo200000
000000000oo0o0o0oooooooooooon
2900 0000000000000000000000
goddooooooooooooobboboog 3204
0000oooooooossooooooooooon
00000000oooooooo3roooooon
goooboooooobooobooooooooon
000o0o0ooooooDoooo 1Booooooon
0000000000000 0000000000O0O0
000D00D0D0o00O0oooooon* SpeedCalculater”
0“ RoughCalculater” 00000000000 OOO
00000000o0o0o0o0o0oo 2000000000
goodooooobooooobobouooooon
o000 10000000000oooogoooon
0000000000000 00oooooooooon
goooooooo 20000000000 b00000
00000o0o0o0oo0oooooooooooooooo
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5.000
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oobooboooooboooboooboooooooooon
oobooobooboooboboobobooobooobo
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oobooooboooboooooooboooooooon
UPPAALOOOOOOOOODODODOODOOCOCCODOO
ooboobooooboobboobooOooooooobo
oobooooooboooboooobooooobooooon
gboboboooboooobooboooobooboono
oobooboooooooooobbooooooooo
oobooboooooboobooboooooobobooobo
goboobooooboooobooboooon

gboboobooobooooooboooooooo
oobooooooOoobOoobooooobooon
oobooooboooooobooobooooboooonon
obooooooooboooboooooboooon
oobooboooooooooooooobobooon
oobooboobooobooobooooboooooon
ooboooobooboooobooboooboooo
ooboobooobboboooooboooobooooo
oobooooobooobooooobooobooooboooon
goboooboooboobobooobooboooon
goboooboooooooobooobooooboooobo
oooobooog

good

[1] M. Shaw, “Beyond objects: A software design
paradigm based on process control,” SIGSOFT
software Engineering Notes, pp.20:27-38, Jan.
1995.

M. Salehie and L. Tahvildari, “Self-adaptive
software: Landscape and research challenges,”
ACM Transaction on Autonomous and Adaptive
Systems, vol.4, no.2, pp.14:1-14:42, may 2009.
http://doi.acm.org/10.1145/1516533.1516538

M.C. Huebscher and J.A. McCann, “A sur-
vey of autonomic computing&mdash;degrees,
models, and applications,” ACM Comput.
Surv., vol.40, no.3, pp.7:1-7:28, aug 2008.
http://doi.acm.org/10.1145/1380584.1380585

M.U. Iftikhar and D. Weyns, “Activforms: Ac-
tive formal models for self-adaptation,” Pro-

ceedings of the 9th International Symposium
on Software Engineering for Adaptive and
Self-Managing Systems, pp.125-134, SEAMS
2014, ACM, New York, NY, USA, 2014.
http://doi.acm.org/10.1145/2593929.2593944

A. Filieri, G. Tamburrelli, and C. Ghezzi, “Sup-
porting self-adaptation via quantitative verifica-
tion and sensitivity analysis at run time,” IEEE
Transactions on Software Engineering, vol.42,

pp.75-99, 2015.

00O00,0000,0000,¢00000000
0000000000000000000000
000, 000000000000 (SE), pp.1-8,
2016.

K. Angelopou-
“Requirements-

V.E. Souza, A. Lapouchnian,
los, and J. Mylopoulos,
driven software evolution,” Comput. Sci.,
vol.28, no.4, pp-311-329, Nov.  2013.
http://dx.doi.org/10.1007/s00450-012-0232-2

H. Nakagawa, A. Ohsuga, and S. Honiden,
“Towords dynamic evolution of self-adaptive sys-
tems based on dynamic updating of control loops,”
2012 IEEE Sixth International Conference on Self-
Adaptive and self-Organaze System, pp.59-68,
2012.

H. Tsuda, H. Nakagawa, and T. Tsuchiya, “To-
wards self-adaptation on real-world hardware: A
preliminary lightweight programming framework,”
2015 IEEE 9th International Conference on Self-
Adaptive and Self-Organizing Systems, pp.176—
177, IEEE, 2015.

K.G. Larsen, P. Pettersson, and W. Yi, “Up-
paal in a nutshell,” International Journal on Soft-
ware Tools for Technology Transfer, vol.1, no.1-2,
pp-134-152, 1997.

A. Hessel, K.G. Larsen, M. Mikucionis, B.
Nielsen, P. Pettersson, and A. Skou, “Test-
ing real-time systems using uppaal,” Formal
Methods and Testing, eds. by R.M. Hierons,
J.P. Bowen, and M. Harman, pp.77-117,
Springer-Verlag,  Berlin, Heidelberg, 2008.
http://dl.acm.org/citation.cfm?id=1806209.1806212

T.K. Iversen, K.J. Kristoffersen, K.G. Larsen,
M. Laursen, R.G. Madsen, S.K. Mortensen, P.
Pettersson, and C.B. Thomasen, “Model-checking
real-time control programs - verifying lego mind-
storms systems using uppaal,” In Proc. of 12th
Euromicro Conference on Real-Time Systems,
pp-147-155, IEEE Computer Society Press, 2000.

Copyright © 2016 by
The Institute of Electronics, Information and Communication Engineers and
Information Processing Society of Japan All rights reserved.



