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Abstract

The widespread development of using networks and relying on it
and the emergence of many challenges faced by so many institutes like
ministry of defense, intelligence agencies , banks, universitie...etc which
depend heavily on service provided by those networks, resulted in the
emergence of a new security concept towards building new security
systems known as " Intrusion Detection Systems".

The current study aims at detecting the known and unknown
attacks as well as classifying the known ones.

A network intrusion detection system is developed using Ant-
Miner algorithm, which is one of the Swarm Intelligence which
assimilate , the behavior of natural environment of ants. It is used to
investigate the training data and getting the basic classification which is
helpful in classifying the attacks in the tests data. The KDD Cup 1999
dataset concerned in constructing and evaluating intrusion systems which
includes Training Dataset of 494021 in number as well as the testing
dataset of 311029 in number.

Experiments are conducted on the system using data sets and the
complete tests. The results show that the detection rate using the SOM is:
92.37% and false alarm is: 4.67% and classification rate using Ant-Miner
algorithm is : DOS(Denial of Service) 96.15 %, U2R(User to Root)
97.13%, Normal 94.50%, probe 72.90%, R2L(Remote to Local) 13.88%.
These results show the effectiveness of SOM and Ant-Miner algorithms
in the field of network security.
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el saad) e J il 23l dae Jgeay cpad dasplall slall ) Sy )
. (Max_Uncoverd_cases) il

G Alulisie 30 8 a3l aeldll ol Cndl Blee (e lmY) aag

okl S saaall VA Cana dilee 8 a308 Cipe ) GLESY) Juls
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aclsall Aa38 A3lgs A ( Default Rule ) sacld Chaay Cagas alaill (o) o il de gana
sy ¢ Bl e gl gha B et gl Glla Y osacll sda ) Cus AaiiKall
J8 e Lo ol A Gyl Ao sane (b Y alaee by (63 Caiaill Caall g
al Lpand ) Allal) clS 13) ( Default Rule ) saclall sda ki . daii€all aclsal
[7,24]520 @l o3g) Coiiall eia (o Csiaail) 33l Aasa€all ac)dll (e saclE (o il
Jdaill i 4ae) Hlod ilghadd =55 L Ladg
Rule Construction s)sal el : Yl
¢ AY) b aalll julanll Adlialy ok 5 Ae)ls sac ke lag Caiaill acld el dglee ()
iad ol ey of iy ¢ Ll 25Sd) 5ol ) calia (K1 ldy A il us
: [25,28] 2l 25 ausivg Asylaall salal) (e 50€ A1aS xe Allaia¥) A
Lo S o qany Jaill (8 13gls na 3ac il 3 gmsn e metl) 05 of e -1
@3] 23 spaall 3,SIA o3 ) L Leid A Bl ) gl ) el s
- erall Jailly Ul Jaill (g il
Jeas 322 pus ) gap O 1Y) D e @l ) Gl ¥ el o) -2
Jasy) ded e BBl degene zila e e Ja saclil
.(Min_cases_per_rule)
Heuristic Function dswasll da : il
A lsd ol Al el J8 e Al sl ) Gl o) oS ue gl
5l ae il de g (pedil (3, 2) a8y cpibilaall Coss Lowasd) ANAN st il
[25,28] saclall el gunil) 48y st e

FregTijw FregTijw
InfoTij = —————]*log2[————] .- eeeeenenn. 2
J;[TU][TU] (2)
- sl Canall Jia w:w‘
Al g Glad) e Bis K
- W caall ATy @S dis FreqTiw
Ty cbbSs i Ty
. log2(k) —inf oTij
nij =— big (k) : J__ ................ (3)
> > log2(k) —inf oTij
i
.Z\Ju\éjg_'el.h.a%!\ e Jiad };O‘-{
ccbaall se i A
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< sd) a6 il 2e Jia b
o oYlaa) @lia dpsaad) Al sadius (S
b Aad el daey Alal) oda 8 ¢ copull Aesena B eday Y uadll 13 -1
c el @l s ddlain) JA puatl) lac) (Wi 1385 dacaall A1Jl)

Dta skt Al Ay 0585 il degane zilad JS A jeda uaill IS 1Y) =2
CAllaaY) e dagn el uanl) clac) Julas e

Caieaill saclE ) el Gl Ail) Aullaial aad Cagw dswaal) Al caad ) aa
- Akl Balal) £aeS ae L) Al e adied Gua ¢ (4) a8y Al Cana
. tij(t).nij
Pij(t) = O, (4)
D > tij(t).nij, Viel

UR
() ol B el D o A pall plaall 3l A€ i 1 Tj(Y)

Rule Pruning saclal) cuigs : GG

il S LS aelgall Zlu) A lale aliee dE & il sacll g ()
Do ¢ Gl D sl e Luleall CGida g sl (uded e )l gl ol
Sl) A8y (e anh 3aclall cadgd Oy + Baclall ells 8 320l dane (5Sh5 sllaall Caually
Qi de o (g5ad ) Bprall 2l ) CGua 3ac ) Aabin (e iy K ac ) el
Bac i) (ye padiadl) U8 (e pgdlly T sill Bali e deudd Bale 5ypem 0585 ( aladll (e
- Ll ax sac lall udgs dulee S5 350

IS G saclill (e aaly jaad ada dalee oa cudgnl) dlead Banll) Sl o
&5 ALalS 5ae iy Alail) i g Aland) e (I6Y) By5al) 6 L A8 et Gilas e 8)50
@) B sil) Gy (2aly med Ca3aT 550 S s ) B ) e il Ca3as o Jylas
Aaleall bty Gae gil) Cpums o Camgy Cagdaall il o) 3 L (LAT e ) sac ) plac]
s bl maad o ) peied Cagu Adenl 030 () 2 13Sas Bac @) e AT juen e

[25,28] 52c il ducgi (a Cpuanas 4Bda S yuad das ¥ gl aaly ues e
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Pheromone Updating 4 hal) salall cileaS uaas ¢ layy

@ el Ui e a o) oSee ) Gbluall B adse pe Lasiy ue JS 0
Ols + Ayhaall salall (e Lgnsdd ApaSIL ulanll JS ¢ agd Cagan pUaill (4e 3y50 JS dae dly
O ¢ Lo dphaall Balall GaeS el Al chlusall IS 8 Gl dlee Tas Cagas Alas Jf
Glaall U 8 ail) 2 e LS Aauline (5S5 Aylaal) all) o] 4810 Aisgl) Aglec
(5) ) Ualaall riage LS

tij(t=0) = L (5)

a

UR
(e Wy ) gl Bt t
el aa B ail) e Jici: b

otas) Allaia) aat (K3 Aasl) Al ae mexs Aoylaall salall (e 2SIl 038 o) )
Balal) il (8 sac Gl oy (e Alaill g1 iy JS AL sac @l ) iliay (ST )
Lot i (88 by ] Vg G133 Cigun allgall S A yhael

c5 Cagas 335Kl Bac ) 8 Basagall julatl) ae Adadiyell dojlaal) salall S -1

eS8l A (5050 435Sl Bac @l 8 Basagall Huladll aa dyjdaall Balal) A0aS 3005 )
Caga Aphaall sala) 3uaS 5215 ofs Alail) e oSl ALl Slusall (b G ylaall 500
Al (e Adlad) Alall agy o Qi) 8 3D daill U (g Dlise Ll 138 Jaay
e ldl) dae g pea
oo cmads (Q) Dol L) Hli Al Jd (e 35Sl saclall (Quality) des o

1(6) &) Aol 3oy
Q= Sensitinty * Specificity

TP N
Q:( * j ............................... (6)
TP+FN FP+TN

ER!

- Ciaill 3ol Cial 4lie Cita Jead lly il 330 38 (e slaaal) g3kl 230 Jiar @ TP(True Positive)

- Chiaill 3ol Ciia g Cilide Chiia Jasd Al Chiaill 3308 U (e sUaaall 3Ll 2ae Jias : FP(False Positive)

- sl sael Cial ailia Cita Jead lls Chiaill 5206 U e saaall e g3kl 2 Jier 0 FN(False Negative)

- ciall 5o Cia (e Cilide i Jesd illy el 5008 U8 (e slarall 2 z3lall 2= Jie ¢ TN(True Negative)

- [0,1] Gaal e a5 of i (Q) L sil) Aad )
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e eVl st Cagn 455Kl Baclall i sagasall Hulaill doykaall salall 40aS
(7)) A& bl Bl e criats Kl sacldl) Ae g
Tijt+D) =TiHO)* QYT €Revvovereeeeeeeeeeeeee, )
CAdal sae W i R
¢ JB G Sl Baclall Bagagell e juladll e ddaiijpall 4 paall salall A0S -2
bl daill vie dphall saldl A il dplall salall A4S LB dulee
. [25,28]
Al Jabedb Ant-Miner awylsa . (2) J<al

No_Of Ant Jaill 2
No_Rule_convergac! gl G o lal aa
Max uncovred cases s zilaill axe

Al 7 Ml JA) ¢ )
-
Citatl) a0 gb oy oS5 £1sa)

ciuiatl) ao) 8 culdel ¢ ja)

2 aad) 5alal) Cutas 515l |

Chulal facld Lad) s o) s
ciatatl) o) od

Ant-Miner 4. 53y galdll uadill Agaiall bldal) (2) o8 JSid)
( Ant-Miner ) dsajlsd alidiul chiiaill sl colas -7

il s je —1-7
Als IS Cua ¢ @lsie K (5) 220 lals aladinl alail) oy A je
sy Cilpaial 5 oad Cile ekl Gy Gare Cial Caianll aeld alagl a8 culS
LS Ll o Al je & cDla) o il (ol 4D ) Loy duia) 5538 3 (il

ot
NO of Ants = 5
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Min_Cases Per Rule =
Max_Uncoverd_cases =

e igalal) ClSad B Jabl ity RES b Jalll duaj i aladiud

10

No_Rules_converg =5
o WS ciaill seld (e degena e dan alaill Cup Alsje elgiil oy

LS ey e 2elill @b dacl ISy ¢ lete eia (1) &) Joaall b (1) Galdl 8
- (3) A Jsaalb Asim e chiiail) s
AL Cay s Alaya (B ABEIC) Ciiaatl] segh Sas (3) ad) Jgaa

10

Class DOS PROB R2L U2R NORMAL
No. Of Rules 109 61 34 105
Training Time .o . A . PO Co. C 9.
Day : hour : minute 2:22:51 | 1:15:39 | 0:22:6 0:2:36 2:22:15

il dsje —2-7
AUl )y Alage (e Ll Jpemnall Chsioail) aeld alasiuly alaill lad) o5

P b WS g saaly duals pladsub
( Training Dataset ) cudil) g i 4 gana aladiuly il diles : Yyl

Gaadinl ) cpal) Zil Aegeaa aladiul gl e Hlall lod) Lke b
daiagall HLEAY) & e Joaally (pUail) cups Aaje (& deddiiall Lgats Gkl
c(4) & dsall

Capl) b Ao il a8 oy Cieal) il (4) ) dsa

Class NO of Detection Detection Testing
Rules Rate Time
m:s
DOS 109 390194 99.66 % 3:45
U2R 4 71 94.66 % 1:30
Normal 105 92955 95.55 % 3:20
Probe 61 4073 99.17 % 2:32
R2L 34 1068 99.72 % 2:20

( Testing Dataset ) JLaAY) g dlai 4s gana aladiuly Chiialll 4les : Ll
DAY i) cul€y HLaal) 73l Ao sens aladiul Gk e AUl yoal 2
c(6) ) sl daiase
SLERY) by Ao Jail) Lo led (bt Cliiuall @il (6) By Jga

Class NO of Detection Classification Testing
Rules Rate Time
m:s
DOS 109 221026 96.15 % 3:15
U2R 4 4442 97.13% 1:0
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Normal 105 57266 94.50 % 2:50

Probe 61 3088 72.90 % 211

R2L 34 1641 13.88 % 2:2
e AE8Lia

e (ANt-Miner ) Zuaplss il e Joanlly Slas¥) dlee cupal of a
O (6) pb dsaall 8 daadls ¢ Hlaal) 8 deadioall i) paa pe il G
g sels ) a1y CiliaY) A ae Alie AL ((R2L ) chicall 8 CadSl A
e % 60 e AST Jis Al (R2L ) ciall ) gt SLad¥) @ilily b suas Slaas
sty s clily e S 230 dlia IS (R2L ) Ciial Al laayl cilily
Ciall ) Al Juas¥) el 8 bl als (R2L) caall ) ase )
2 ae lie (U2R) caiall & laa dlle Caieail) s of Ladls; (Normal)
(7) & Jsaall (& ol
& Osbery Gl sl e 2o A 2 ladll e lgle Jsanadl Al cu)é
Chinal 8 3un il cuiis Jaill Bealsd O e (7 ) 6B dsaall o 3 4w Jlsal
bl 138 85y JgY Caeadind L) ae Jaail
Ol (e 236 g ((Ant=Miner ) 4 lsdd gilisl) ijlia (7 ) ad; Jgaad)

Model Testing DOS | Probe | R2L | U2R | Normal | DR
Data % | % | % | % % | %
DM Ars [4] Testing 179,08 | 66.75 | 9.4 |14.03 | 94.62
DM NN [4] Testing 1 97.25 | 81.23 | 3250 | 0.0 | 88.04
DM DT [4] Tesing | 971 | 833 | 82 | 132 | 995
Porule[12] | P90 | 969 | 732 | 107 | 66 | 995
Multi- 15000 test *
classifier]12] e | 973 | 887 | 96 | 2938
ESC-IDS[12] | T°000%st | 995 | 89.1 | 315 | 141 | 98.2
Elman NN [12] | 20001t | 960 | 756 | 11.7 | 0.0 | 976
CPAR[12] | 1°000test | 963 | 522 | 44 | 95 | 99.2
Hybrid Elman 15000 test
NR/CPAR]12] dota | 970 | 105 | 318 | 333 | 974
DT(c4.5) [10] ng';};ng 99.99 | 99.78 | 98.93 | 90.39 | 99.94
SSGBML [11] | Tamng |« |ox fox o * | 97.45
Ant—Miner[29] | T&NNd | 99,66 | 99.17 | 99.72 | 94.66 | 95.55 | 98.85
Ant—Miner[29] | Testing | 96.15 | 72.90 |13.88 |97.13 | 94.50 |92.42
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| Data | | | | | |

c Gl e Bpna e Jinll 138 pacm Aail( * )

@8 oy abuany (Sl Jelaill CaSS Gl Gaall el guds Dl e
— o Lo i ¢ yladll e lgde Jpandl o A skl
e Jemdl Glaagdl canat e Jaas Ant-Miner Leylsa o) Gl il =1
il iy S canall A dal e [12,4] dsaall @be))lsaldl
(7)) a1 Jsaalb mage WS syl
bl Clangl) i e Jans ANt-Miner dee s of Gasll a3 il -2
oy Jsaall miage LS Caviail) dand Zaal (e [11] Liall clia)lall o
- (7)
Loa ) bt (50 Adpally daaaal) Ll ae Ant-Miner duelss Jalaz =3

. Alma

o ol il Jaay 3530 Chsall acl de sene (e Default Rule <iis —4
- e

Dl Ayl ae A3lee duail ot Zn dlla Ant-Miner  dw),la =5
. [4] (C4.5) L1

e zoaslly aedll Agw (55 ANt-Miner 4 led (e 43Ul Ciall acld -6
- (CA.5) LA el daa e (e Analill 2c)sall

G Aadall e g Aadll QUL 2 ANt-MiNer aw)lsd Jalas 455 50 =7
- Gl aeld g dalee e Ll

(1) @t

(R2L ) ciiually Laldl) cigiuatll seisd (1) ady Jsia

0,tcp,ftp,SF,,,0,0,0,,0,1,0,0,0,0,0,0,0,0,0,1,1,1,0.00,0.00,0.00,0.00,1.00,0.00,0
1 .009,,,,,,0.00,0.00,0.00,0.00,0.00,R2L CLASS.

0,tcp, ftp,SF,,,0,0,0,,0,1,0,0,0,0,0,0,0,0,0,1,1,1,0.00,0.00,0.00,0.00,1.00,0.00,0
2 .009,,,,,,0.00,0.00,0.00,,0.00,R2L CLASS.

0,tcp,ftp,SF,,,0,0,0,,0,1,0,0,0,0,0,0,0,0,0,1,1,1,0.00,0.00,0.00,0.00,1.00,0.00,0
3 .09,,,,,,0.00,,0.00,0.00,0.00,R2L CLASS.

0,tcp,ftp,SF,,,0,0,0,,0,1,0,0,0,0,0,0,0,0,0,1,1,1,0.00,0.00,0.00,0.00,1.00,0.00,0
4 .09,,,,,,0.00,,0.00,,0.00,R2L. CLASS.

5 0,tcp,,SF,,0,0,0,0,,0,1,0,0,0,0,0,0,0,0,0,,1,1,0.00,0.00,0.00,0.00,1.00,0.00,0.00
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,1,1,1.00,0.00,1.00,0.00,0.00,0.00,0.00,0.00,R2L. CLASS.

0,tcp,,SF,,0,0,0,0,,0,1,0,0,0,0,0,0,0,0,0,,1,1,0.00,0.00,0.00,0.00,1.00,0.00,0.00

6 ,1,,1.00,0.00,1.00,,0.00,0.00,0.00,0.00,R2L CLASS.
0,tcp,,SF,,0,0,0,0,,0,1,0,0,0,0,0,0,0,0,0,,1,1,0.00,0.00,0.00,0.00,1.00,0.00,0.00
7 ,,,1.00,0.00,1.00,0.00,0.00,0.00,0.00,0.00,R2L CLASS.
0,tcp,,SF,,0,0,0,0,,0,1,0,0,0,0,0,0,0,0,0,,1,1,0.00,0.00,0.00,0.00,1.00,0.00,0.00
8 ,,,1.00,0.00,1.00,,0.00,0.00,0.00,0.00,R2L CLASS.
0,tcp,,SF,,0,0,0,0,,0,1,0,0,0,0,0,0,0,0,0,,1,1,0.00,0.00,0.00,0.00,1.00,0.00,0.00
9 ,,,1.00,0.00,1.00,,0.00,,0.00,0.00,R2L CLASS.
0,tcp,,SF,,0,0,0,0,,0,1,0,0,0,0,0,0,0,0,0,,1,1,0.00,0.00,0.00,0.00,1.00,0.00,0.00
0 |,,,1.00,,0.00,0.00,,,R2L CLASS.
0,tcp,,SF,,0,0,0,0,,0,1,0,0,0,0,0,0,0,0,0,,1,1,0.00,0.00,0.00,0.00,1.00,0.00,0.00
1 ,,,,0.00,,0.00,0.00,R2L CLASS.
0,tcp,,SF,,0,0,0,0,,0,1,0,0,0,0,0,0,0,0,0,,1,1,0.00,0.00,0.00,0.00,1.00,0.00,0.00
12 |,,,,,,,,0.00,0.00,R2L CLASS.
0,tcp,,SF,,0,0,0,0,,0,1,0,0,0,0,0,0,,0,0,,,,0.00,0.00,0.00,0.00,1.00,0.00,0.00,,,1.
13 | 00,0.00,1.00,0.00,0.00,0.00,0.00,0.00,R2L CLASS.
0,tcp,,SF,,0,0,0,0,,0,1,0,0,0,0,0,0,,0,0,,,,0.00,0.00,0.00,0.00,1.00,0.00,0.00,,,1.
14 | 00,0.00,1.00,,0.00,0.00,0.00,0.00,RZ2L CLASS.
0,tcp,,SF,,0,0,0,0,,0,1,0,0,0,0,,0,,0,0,,,,0.00,0.00,0.00,0.00,1.00,0.00,0.00,,,1.0
15 10,0.00,1.00,,0.00,,0.00,0.00,R2L CLASS.
0,tcp,,SF,,0,0,0,0,,0,1,0,0,0,0,,0,,0,0,,,,0.00,0.00,0.00,0.00,1.00,0.00,0.00,,,,,,0
16 |.00,,,0.00,0.00,R2L CLASS.
0,tcp,,SF,,0,0,0,0,,0,1,0,0,0,0,,0,,0,0,,,,0.00,0.00,0.00,0.00,1.00,0.00,0.00,,,,,,,
17 10.00,0.00,0.00,0.00,R2L CLASS.
0,tcp,,SF,,0,0,0,0,,0,1,0,0,0,0,,0,,0,0,,,,0.00,0.00,0.00,0.00,1.00,0.00,,,,,,,,,,0.0
18 | 0,,R2L CLASS.
0,tcp,,SF,,,0,0,9,,0,,0,0,0,0,,0,,0,0,,,,0.00,0.00,0.00,0.00,,,0.00,,,,,,,,,,0.00,R2L
19 | CLASS.
0,tcp,,,,0,0,0,0,,0,,0,0,0,0,0,9,,0,0,,,,,,0.00,,1.00,0.00,,,,1.00,0.00,,,,,0.00,0.00,
20 | R2L CLASS.
,tep, ftp,SF,,,0,0,0,,0,1,0,0,0,0,,0,,0,0,1,1,1,0.00,0.00,0.00,0.00,1.00,0.00,0.00,
21 |,,,,,0.00,0.00,0.00,0.00,0.00,R2L CLASS.
tcp, ftp_data,SF,,0,0,0,0,0,0,1,0,0,0,0,0,0,,0,0,0,1,1,0.00,0.00,0.00,0.00,1.00,0
22 | .00,0.00,,,,,,0.00,0.00,0.00,0.00,R2L CLASS.
,tep,,SF,,0,0,0,0,0,0,1,0,0,0,0,0,0,,0,0,0,1,1,0.00,0.00,0.00,0.00,1.00,0.00,0.00
23 | ,,,,,,,0.00,,,,R2L CLASS.
,tcp,,SF,,0,0,0,0,0,0,1,0,0,0,0,0,0,,0,0,0,,,0.00,0.00,0.00,0.00,1.00,0.00,0.00,2,
24 | ,,,,0.00,,0.00,0.00,R2L CLASS.
,tep,,SF,,0,0,0,0,0,0,1,0,0,0,0,0,0,,0,0,0,,,0.00,0.00,0.00,0.00,1.00,0.00,0.00,,,,
25 |,,,,,0.00,0.00,R2L CLASS.
,tep,,SF,,0,0,0,0,,0,1,0,0,0,0,0,0,,0,0,0,1,1,0.00,0.00,0.00,0.00,1.00,0.00,0.00,,
26 |,,,0.00,0.00,0.00,0.00,R2L CLASS.
,tep,,SF,,0,0,0,0,,0,1,0,0,0,0,0,0,,0,0,0,1,1,0.00,0.00,0.00,0.00,1.00,0.00,0.00,,
27 | ,,,,,,,0.00,0.00,R2L CLASS.
,tep,,SF,,0,0,0,0,,0,1,0,0,0,0,0,0,,0,0,0,,,0.00,0.00,0.00,0.00,,,,,,,,,,0.00,0.00,
28 | R2L CLASS.
,tep,,SF,,,0,0,0,0,0,,0,0,0,,0,0,,0,0,0,1,1,0.00,0.00,0.00,0.00,1.00,0.00,0.00,,,,,,
29 10.00,0.00,0.00,0.00,0.00,R2L CLASS.
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,tep,,SF,,,0,0,0,,0,1,0,0,0,,0,0,,0,0,,1,1,0.00,0.00,0.00,0.00,1.00,0.00,0.00,,,,,,0

30 |.00,0.00,0.00,,0.00,R2L CLASS.

,tep,,SF,,,0,0,,,0,1,,0,0,,0,0,,0,0,,1,1,0.00,0.00,0.00,0.00,1.00,0.00,0.00,,,,,,0.0

31 0,0.00,0.00,0.00,R2L CLASS.

,tep,,SF,,,0,0,0,,0,1,,0,0,,0,0,0,0,0,,1,1,0.00,0.00,0.00,0.00,1.00,0.00,0.00,,,,,,0

32 1.00,,0.00,,0.00,RZ2L CLASS.

33 ’tcp1’SF’1’010’01’011’010’01’10’010’01’1’1’10'001’1’1’1’1’1’1’R2L CLASS'

34 lth’l’l’Ololol’Ol’Ol10101010’101010’l’l’l’1'0010'00’l’l’l’l’l’lRZL CLASS'

5a)ial) TCP ¥ Lal) (e dpalal) clisall (2) aB) Jgaa

Biall and chagll Bial) clily g9
Duration Sl ) 55 Byiane ilily
Protocol_type (TCP, UDP) (e alisy) de 5 Aakatia lily
Service (http , Telnet) (e Cigl) b 3Sutll 2o g ke Uil
Src_bytes Caagd) I aaddl e Al @bl el s 5 yaiana iy
dst_bytes radl ) Cangl e ALyl clild) clily sae Byaiane ilily
Flag lasll ela Lo gmn of (ool Jls) s Ja Jla¥) Allal 5 abaiia Uil
Land o 05 i Jand) i s Canmall s e Jbai¥) IS 13 T o6 Jakaiia clily
ally Gda
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