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Algorithm 1: Pseudo code for Autonomic C4I Management (Conventional Approach)

begin

individual Boards

end while

Initialization: boots an appropriate number of Radars for C41
while (the C4I system 1s running and in the beginning of each time slot At) do

Monitor all elements in the C4I including SOCs, Radars, Boards of Radars, and Sensors of
Analysis the C4I system according to the recetved information

Plan the measure that should be done by analyzing all the detailed status in the ADOC
Execute the taken actions in different levels such as SOCs, regions , etc.

s g5 o e S pake e E IS

Q}gﬂw‘oﬁdb‘w“fm&ﬂMuﬁ)%&

Aas e 0L ) (galgily w0

M [ SOC

il Al g, Y-Y-8

B MAPE'K ol QL;J g_)ﬁ)l}ﬂ duLw‘ B 4.6‘.}‘ DL

5 Dbyl ALy IS 5 ale oS5 S

SOC

ADOC

*GlObﬂl) e o JEEL P W P

MAPE-K 4 = w\..dﬁe..\.i" & ‘;;lfd.,.l....";a_ﬁ.u ;..Jﬁ)‘;; .OJS...’Z

G S pob A el @l el Sl ey A4S e (s
bl s edalin (il Cunss S 5 o pde sk
sl & e Ll o OF gl 56 Ll 3 .S o ol
5 el iS5 5 Il 4 JaS ol
bl Sl Jels mls Jlol b et Oly Sl

e gl adkne Ollas S s

Y'Y

A el sl esls Ol 0 S s S 4SSk

5 Sl sk 4 s 2 mpde 5 SO,
53 Ll 5 Gl i 5 Las s gt 55 e
Condy ol bl mhw I # a4 m &5
5B s pamie Sl Jels s 1) ks Ol gl

Sy ) O Jebs 4 pll e 5 3L s edalis

\Y4A J«L@.f »u<. G)Lq.«.: P g JL»: ;J;IJS E) f..«\.kﬂ/ﬁ \_5"‘“&}]’ — J“’L‘" aollad


https://ic4i-journal.ir/article-1-84-en.html

[ Downloaded from icdi-journal .ir on 2026-05-19 ]

g JL,«: ~JJ"'/ 9 Jﬁ.\\..‘LAJ_é Jw.ﬁjj_ — \;@J\& daldad

s) 5

-
[TE N

\YaA e

L Sldes S0 gmr de ol mhae 0 SV o

“ o G 5 ol sk 53 4l Wil 55l
Sile palp Ca L MAPE-K lwes g5 > 5l Csls
a3 gad eolinal e LSS ol 5 e @t S
Sl s 8l Slls S, ae MAPEK
Sy il glajlsly s gl ke Slles S1e Cunss
231 o,k ) ks Dlles 810 glaadl> gl 2l 50
DLl 03 b e S e S8L 5 s (6 edalle U
Jobs a ol (gl adlan Dldas S0 8 Lonsy Al
L5 oo 45) Lalsn by Sy G adlis S Condy
S o5 ol il S (UL 35 S
e b Al ol el s el 4 5L
G e 25 Cumdy 5 bl Sl oS 550 pl 4
S weby S8 53 oS 55l Culp s el bl S
o Ol e lelanll i camgt 53 8l e GLisl
Lol o oo s el Jlesl ol mske o
S5l sk b R S el Ol sl
Ll S sl i S gl 1 LSS oLl

.;)ﬂdn Oba )l 4y ol s

sV 5 sl JSd 3 a ST Y 5 Sl
dde o s st 4 ealgi LSSl e
OLm Sl L J s 5 (il b s (515

.M)&

Jlae

s S ) e Slles Se gl

3 e o rer s Do a4l SO sl
5 Ksle IS Sda b e ool Xsde RS
355 ol S 5 ailes K S bl
MAPE-K Jae i Jolr laesls oshie o
dlol Sl 550 gl adlee Sllas 55 0 4 Juate glalaly
QL:l,wﬁfc]a.dMAPE & odaline 5B ssly 5 Lsd e
J?L,,;wwnwju)wum.x};_f@m
53 50, Ll gt 25 5 Wl ECNECRUWE P
Gl adle Dllas S 0 Candy S 5k 4 Ol5 e 4D
3B el plail et (g aalsl 53 sls L3 L5l s, 56
sske a ly ple J S Dl ges WIS e Sno b
S Gt n) Cendy a8 salie 5 b3
Lodbe Olee & a8 culgtyn 1) ol adene Olles
L oo 2y S oSk 53 A5 L salis
Lp S gl K sl Condy sdalie 4 st
3Ll e 5es 5B s ol e | ol
Q1) el gt & Ll bl sl 4 Ll5 g ol
56 53 0T esdle 358 Jlasl (R 355 dlgatom i3
5o phe MAPEK Ji5 ol 5l Jols mls |
R T L R

Yo


https://ic4i-journal.ir/article-1-84-en.html

[ Downloaded from icdi-journal .ir on 2026-05-19 ]

..... Lgu&u;d‘f)bu.}f &ﬂJﬂg)ﬁ)\z_—&ﬁbl

Algorithm 2: Pseudo code for Autonomic C4I Management (Proposed Approach)

1:  Initialization: boots an appropriate number of Radars for C41
2: while (the C41 system is running and in the beginning of each time slot At) do
3: begin

4: Jor (every SOC S; at the time slot At ) do

5: begin

6: Jor (every Radar R; at the time slot At ) do
7 & begin

8: Monitoring (R;)

9: Analysis (R;)

10: Plan(R;) according to Algorithm 3-A
11: Execute(R;)

12: end for

13: Monitor(S;)

14; Analysis(S)

15: Plan(Si) ) according to Algorithm 3-B

16: Execute(S))

17: end for

18: Monitor(ADOC)

19: Analysis(ADOC)

20: Plan(ADOC) ) according to Algorithm 3-C

21 Execute(ADOC)

22:  end while

PRPERPERIRT AT Gt

Cls Sl ey (A L) 5 S sl e Sl
5 o ) e Sllas 581 (5 Con IS Can s
aer Sledbl il s Pl e adly Slhes
aibie Sldes 5510 la Som 5 Las, s dlajlsl, o
) Jhta play S a3l Lel oy 45 AS o (g
Sl onp (ol Jlazt i SO, 8 0lis oS
e sl Al s S 000 LY by b
¢l ek Oldes 551 6 gaan Ol bl s
Solor Cands 5l OIS (6 S el S 4l
S 07 Jast) U8 e bl St ailate S
Sldas 5550 Loy ol plonil LS (6,8 e
S dlasl s ovie Sl S S olea LBl
gicugjd\umaw,-_s\fﬁu,_g;
Sl SLedbl ol sl s s Ll sla sl
Ll Sldes 58 0 b (g5 £ b Sl ol
o gl e Sles ST S5 S A olya
S gl 53 OA Bt)as S s Jl) 5,350
AuS el ) =l s STl ailaine Slkes
L osi—s Gl 5L 5 es S plu sl OF el

08 L) aS o Slhes

A4

5% = s ) et oS dilos

Sl (31 ol ey pll Bl 5Ly s oS T
L) usS e gl aibie Slles ST 5 Sl oule
sl sl 5o ) S8 gadi= Y L= 55 .()
2 dmS s pdil eSSl 5 0L
B dale |l s s ol Slles gl > Jl-
S a8 Ll SO ail il e
i OF 033 Dy s 4y 48 Coul olld iy o3 (5 50
o Sl ol s gl adlie Slles ;S e 8 gl
ol 03 Bl e (8 ) PSR PRI U U
e (1 o2y 58I 58 e LSl (oS g o555l
ST e S5 S shl s MAPE-K il (sl ol o
Ot S e el S a5 Do 4 ) Al Dles
&J&_?Wjdoawa_fr\ulluldp
S o3 5 ge slaslsly (6 amen la S 5 Lasy s
i pla31 0T 51 ey 503 S (gl aiae Sldas S
R P U A T o
adbe Oldas S| 0 Coa by S e b Sl
Eeh 05 sdd st Con s il 4 lBl
Slobes 551 e ol (Gl ) Sl DLl

\TY4A )Lé_z LL1<- D)Lq.;' (e g JL.»: LJJ:;S 9 f..«\-‘kﬂ/ﬁ wﬁj;: - J,«»L.G :LAL,LQJ


https://ic4i-journal.ir/article-1-84-en.html

[ Downloaded from icdi-journal .ir on 2026-05-19 ]

\‘”{/\ J\L@_! h;,<. EJLQ*Z ¢ \Dj,w JL.u EJJ;«'.:\S 9 d{-’:.\.LﬂJ_‘) f.JhJDJV - f‘l"" ;\.Auﬁ.a_%

Jlae

Algorithm 3: Pseudo code for Plan phase

A: Plan phase for Radar level:

switch action

end switch

1200 N oy b e

10: B: Plan phase for SOC level:

Initialization: Recieved information from Analysis phase
action«—Planning according to the received information of all subsystems
case 1: Receive detailed information of subsystem, O<us<Num_ of Subsystems(Radar;)

case 2: Receive detailed information board,,
case 2: Do not receive any detailed information

0<w=<Num_of Boards(Radar;,Subsystemu)

11: actione—Planning according to the received information of all Radars of the i-th SOC

12:  switch action

13: case 1: Receive detailed information of Radar; 0<j<Num_of Radars(SOC;)
14: case 2: Receive detailed information of subsystemy 0<k<Num_of Subsystems(Radar;)
15; case 3: Receive detailed information boardw 0<w<Num_of Boards(Radar;j,Subsystemx)

16: case 4: Do not receive any detailed information

17:  end switch

19: C: Plan phase for ADOC level:

20: action«—Planning according to the received information of all SOCs

21: switch action

29: case 1: Receive detailed information of SOC; 0<i<Num_of SOCs

23: case 2: Receive detailed information of Radar; 0<j<Num_of Radars(SOC;)

24: case 3: Receive detailed information of subsystemx 0<k<Num_ of Subsystems(Radar;)
25: case 4: Receive detailed information boardw ~ 0<w<Num_of Boards(Radarj,Subsystemy)

26: case 5: Do not receive any detailed information

27: end switch
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<xml>
<SOC ID=?>

3 <RADAR ID=? OperatorID=?>
B <SUBSYSTEM NAME = “RECEIVER">
5 <BOARDI1>
5] <SENSORI1> < /SONSOR1>
7 <SENSCR2> “</SONSOCRZ2>
8 </BCARDI1>
S <BOARDZ2>
10 <SENSORI1>_ < /SONSOR1>
11 <SENSOCR2> 2</SONSOR2>
12 </BORRD2>
13 </SUBSYSTEM>
14 </RAEDAR>
15 <RADAR ID=? OperatorID=2?>
(5] <SUBSYSTEM NAME = “RECEIVER">
~ <BOARDI1>

=

O o

<SENSCRI1> “</SONSORI1>
<SENSCR2> </SONSOR2>
</BORARDI1>
<BOARDZ2>
<SENSCRI1> “</SONSORI1>
<SENSOR2> “</SONSOR2>
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S </SUBSYSTEM>
¢ </REDLR>
7 </SoC>
8 </xml>
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