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A Design Methodology of TMN Distributed Object based on
Platform Independent Class Repository
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ABSTRACT

The TMN that appears to operate the various communication networks generally and efficiently is developed
under the different platform environment such as the different hardware and the different operating system. One
of the main problems is that all the agents of the TMN system must be duplicated and maintain the software
and the data blocks that perform the identical function. Therefore, the standard of the Q3 interface development
cannot be defined and the multi-platform cannot be supported in the development of the TMN agent. In order to
overcome these problems, the Farming methodology that is based on the Farmer model has been suggested. With
the Farming methodology, the software and the data components which are duplicated and stored in each
distributed object are saved in the platform independent class repository(PICR) by converting into the format of
the independent componentware in the platform, so that the componentwares that are essential for the execution
can be loaded and used statically or dynamically from PICR as described in the framework of each distributed
object. The distributed TMN agent of the personal communication network is designed and developed by using
the Farmer model.
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BTS

Telephone

AIN : Advanced Intelligent Network

AC : Authentication Center

HLR : Home Location Register

CCS No.7 : Common Channel Signaling No.7
PSTN : Public Switching Telephony Network
VLR : Visitor Location Register

MSC : Mobile Switching Center

BSC : Base Station Center

TE : Toll Exchanger

LX : Local Exchanger

BTS : Base Transceiver Station

Telephone

Personal Communication Network

Step 1 Analysis of the Network and

the Selection of the Network Element to be Managed

Manageable network elements that
will be im n s t n
- MSC
- HLR
- BSC
- 1GS

Step 2 : Analysis of The Distributed Object System and

Extraction of The Componentware Elements

- Classify the functions that agent has into ILB and OLB

ILB

oLB

System_parameter_management();
Management_of_system_auxiliary_device();
Management_processor();
Management_of_CCS_devices_links();
Data_colection(};
Protection_of_subscriber_information(};
Protection_of_componentwares_in_PICR(};

Surveillance_of_realtime_fault_management();
Isolate_occurred_tault();
Diagnosis_control_of_fault();
Restoration_of_fault();

Partialization_of_fault(};

MO _create(});

MO_delete();

MO _retrieve();

| Step 3 : Transformation to the Componentware Element and

Movement of the Transformed Componentware Element
to PICR
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l Step 5 : Coding in ADL (Aspect-Object Definition Language)
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CLASS

ATTRIBUTE : ;
DATA-DCL : ;
METHODS :

}

SUPER :
SUB :

PCS_TMN_Agent = A-OBJECT;
ASPECT : Function, Communication_protecol, Configuration;

Fault_management { Function : ASPECT; ); {
Surveiliance_of_realtime_fault_management{sub);
Isolate_occurred_fault{sub);

}

Configuration_management { Function : ASPECT,; ); {
System_parameter_management(main);
MO_create(sub);

Account_management ( Function : ASPECT;); {
Data_collaction{main);
Billing_data_transmission_to manager_system{sub);

IPC_Handler ( Communication_protocol : ASPECT;);
TCP/IP_Handler { Communication_protocol : ASPECT;);
CMIP_Handler { Communication_protocol : ASPECT;);
FTAM_Handler ( Communication_protoco! : ASPECT;});
CORBA_Handler { Communication_protocol : ASPECT;);

IGS_Agent(Configuration);

MSC_Agent(Configuration);

BSC_Agent(Configuration);

HLR_Agsnt(Configuration);
END PCS_TMN_Agent;

Step 6 : Implementation of The Framework

- By the Farmer Algorithm

the concept of ILB/OLB (Farming)

Farming

Software Componantwara
Repository

Data Component
Repository

PICR
{

- Download the componentware either dynamically or statically from PICR by following

Data:Communication. Netwovk

S

Farming

Consider ILB
or OLB ?

=1
AGENT I

AGENT 11t

AGENT,

AN

Software Component
Set

Data Component Set
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W Zel==2]7]% (Fault Management)

- AA7F Ao) 73A7}5 (Surveillance of Real
Time Fault)

- kA efloll i3 A7] (Isolation of Occurred
Fault)

- AollRlet 7 Ao}7]% (Diagnosis & control
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-l o Adsk PP Bl
(Restoration of fault)
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ILBs} OLB

ILB

OLB

System_parameter_management();
Management_of_system_auxiliary_device();
Management_processor();

Management_of CCS_devices_links();
Data_collection();
Protection_of_subscriber_information();
Protection_of componentwares_in_PICR();

Surveillance of realtime_fault_management();
Isolate_occurred fault();
Diagnosis_control_of_fault();

Restoration_of_ fault();

Partialization_of_fault();

MO _create();

MO _delete();

MO _retrieve();

Billing_data_transmission_to manager_system();
Billing_data_retransmission_to_manager_system();
Asynchronous_report_of extempore_billing();
Surveillance_of performance();
Print_out_collected_dat_relating_with_performance();
Measuring_quality_of_ service();

tem Parameter)

- A" kx| #e]7)% (Management of
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[ Function Aspect

- Fault management

- Configuration management
- Account management

- Performance management
- Security management

"

O

Configuration Aspect I

-MSC Agent
-HLR Agent
-BSC Agent

Agent

0

[El<)

Network Element

L

Communicatian Protocol
Aspect

-IPC Handler
-TCP/IP Handler
-CMIP Handler
-FTAM Handler
-CORBA Handter

3% 4. TMN deldEe) fdad

ok IGS ARl sAFdlolels IPCel|l £J3fe]
IGS cfle]HES} IGS AlolollA] £l Soizlet =)
Yz} dloldEslelell] vESZ ] Al
sFgelzd 2ea 2ASS Asdg A o
E]#jo]AE CMIP (Common Management Informa-
tion Protocol), FTAM(File Transfer Access and
Management) £-2] X2 €28 AMSH]

3) 34w (Configuration Aspect)

2818 PON TMN olold=g 7484 24

ol4] BedF3 glck. PCN TMN Alxele 3k

o]

o] B3l ¥ MSC ello]-E, BSC ollo]HE
e]a HLR oo]fER B<3Kspecialize) A7 5
et Azke] ol2fdt ool =S S8 agA 7
59 FAz2eE S9E Zded JeEHH
SNz eR 2 QA58 A dolold ojn] &
ANshs SFPRAET FUT o]FE 7] Wil
Farmer 2] 12 F2loll ejaje] Ak9le) g
olZ& riXle ST MHE|EE 399
155 2ast T2EF SAQ0R Agwoll

7 39 step 2% oY AL HAFR 9k

3.3 3 otH . HEUESL 0] 4az9 BiE 9l
2= HzHEEo 242 PICRZS olE

2 wAlell4] ILBS} OLBR 5% 7% BESE58
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AFQEYAZ wglsle] 3] A2gdldl S35t
£ PICRZ o|FAIA AHAAI|E= dAle|c). o4
AolA] FGEAE Fdle] AAr) FEEE &5
AANE 7le8aH FHEIE o e} o] FQ3E d)
olg] 842 wjg-g Y3l

Axedels £zEde] PAFIES] dolg
FEZ 25t "ok 7|2 J5EYES 3
Edeisisls WAdME cwC 2o Agat
(re-engineering), -3 reverse-engineering) 52
Ade olgsiel A AEdES e B AT
el AR et

o] gAlell4] PCN TMN ollo|HES] 7|55 3]
e b 8T oAl ZE 7le EEES AE
dEsle] el waslolAln MaE AxA=dlo]
=& PICR 2 o}55lo] Aguich

PICROA A= Qe HEEYEE =3t
Farmer 2do)] ¢jsld 3 7}A &w - 75 &4
(function aspect), #|o|o]&(layer aspect) L2|3L
Exx g €3 Zw(communication protocol aspect)
- 28 ESsiE|e] glck

23 39 siep 38 olefe HRE weiFT ook

3.4 4 ¢l : Farmer 2@ Clojojzol 2|
&t oflo|ME =g/l CiXiel
2 A JojHE =YY =E Farmer &



BE/EFAFEYY U AGLe] BT TMN 24144 Tizkel Wy

9 tlolojzals o83t TiRRIZICE o] EFE-ellA
£ PCN TMN A28l& F87)5

Z &9 aElm ¥4SH 59 2
2 #Asiden 25 Farmer 2dl tlolojrallg
o]-83le TiARIBKC

PCN TMN A]x#l& &4 MSC, BSC, HLR
23 IGSE] 7% 2 Ft=se] tulelx 58
A2 A= 7|7 backbone) > 241¢] DCN
< AHg3jdolyt LAN T2 BAlS 243 ¥
th

T3 39 step 4= olHE FAE BT Qrk

3.5 5 Gl 1 ZHZX| Heoel{(ADL)Z 2Y

Z cdAolME 4 A Farmer 29l tlojoi
el 23] tizleld ello]de Z#H Q)9 =2E Farmer
B9g Agaks SRAAPIANADL : Aspect-
Object Definition Language)'* o] 23] z=s} A)
Zch HEYUEJAEL Faole 449 £55 7
T8aE APl ol meslelaEe] SHA
A)(Aspect-Object) & A2}t

77 39 step 5& o)2¥ FAE BAFH Qick

3.6 6 oAl : =alae] 73

ol wAolx ILB2} OLBE %%, #2H £
52 PICReX 4xEge] AXUES 295k o
AellA 2jolE Blrk

993 2|lAES vzl A4 ILBE &8s
BEEL pxede] AxEs) ofs} A dlo]
B HEWIES] Farmingol| 3l Az =#HY
25 73 Ao L4z I ylkie]|
o] EAHA el $1=[3HA ek

OLBZ AHE AWleEd ¥k £5F
2 EANAY] 8ol 9sl(on-demand) Zf~ =
s AField FARoR mehel $3fe)
|2oiAle). olgh 7k 75 EHES JAVAIE o
43te] AEEelz Wasle] PICR 9|3}
Heh 23 39 step 62 olelg FARAE RAFH
9jr}. Framework-2- 78151 A= Fgko] o]
HEWY zlolvigl Farmer: thea 7-S Farmer
Algorithm-&- o]-83k}. Farmer 432}&-g 2123}
Al et ohe3t 2ok

[+

1 read ILB/OLB table

2 download ILB from PICR to the local library in
the agent

3 Do Forever

31 receive a request(the CMIP message) from
Manager
3.2 request®} =] 3}= componentwareo] &4
< check #t}.
33 if componentware?] 4/jo| ILBe &4
2o
331 local class repository oA i3t #H
¥UEYE FolFarmerZ FAF.
" 34 else if componentware®] £4jo] OLB o|H
34.1 #HFe AFXIEYelE PICRE on-
demand loading8 & 3§
3.4.2 PICR 2%E #4443 AXIEIE
Farmer2 JdAF.
35 end if
3.6 F AL componentwareE -3
3.7 end receive

4 End forever
< Farmer Algorithm >

V. PCN TMN OIOIME AlAge| 78

Farming ¥PHE9] 5 A4 4% ADLLS o
oJHMEE T3] 9T =YY= AHEH
olzfdt ZHYNZE ¢o] AT ole|HE +
A=K constructor) & T3} e E FAA= o
L3 2L 7158 Rt a3 5% ofEdt o]
AE AR Wl JESE BT 9lv)

Jo]HE Uol|A] AlFE TRE do|HEE J++
Builder® o]83le] AAdad o2 A=l ILBY
OLB #HFWEE PICRd| o]E(move)A]7]7] Aol
dleldE ZHE W 27 wlojrziE|d] HAsF

€ 715 s

ILB/OLB Management

{Registration ILB/OLB
IMove ILB/OLB to PICR |
|Down ILB/OLB From PICR to Agent |
|Browse/Edit ILB/OLS

Agent Generation

Generate Farmer
Framework Execute
Edit Framework
ILB/OLB Table

2| 5, eo]dE Constructor
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13 5] ILB/OLB Management window u}2]
“Registration ILB/OLB” 3}-E-o] o]e]] slxda}=] o)
= 23 622 4% oldte] TMN Al ]
2ot 32fsted PICRe| AR 4= Q= #7152
ILB/OLB H¥XYEES PICR AHE Afste 7|
S{(Move ILB/OLB to PICR), PICR ¢ *{A}=]oq
31 ILB/OLB HIEUEE dojde ZfEoz o}
2R 7% FAEAY AR SEEE AR
K EE PICRY| FE3k= 7[5S°] vk 28 59
gl Yx2ue] “Generate Farmer” 3F5-&
Farmer class& AA)sfc). Fammer class T3 AX
KE 2 PICR X olo]HER 7pH<} Aege
A7IAl Fe}. Farmere] A= 27 Sellx] B
F+= olo]ZE constructor main window?] status
message window off display Ft} o] ulol] =Y
= A8 7|5, ILB/OLB HlolE XE 7%, o
o] Ee} PICR serverilo]] FAlXHe AlejE &
ks 716, TMNAJARYe] Eajsh= =& PICR
serverd| Higk ARE HAFE 7|5 55 ATt

B o 3oflx{= TMN PICRE4] Solaris 2.55 2%
AA| 2 A-835H= SUN Ultra SPARC IE o]83lo]
Fasksich w3 A 2 dlolHE2A AMD -PR
166 (Windows 95), Pentium 166 (Windows NT),
Pentium PRO 200 (Windows NT), SUN Ultra
SPARC I (Solaris 2.5)% Sel&02 AR&3lact

V. 4587

o] Aol|x] Farming v}

25 Al TMN o]

Agent Generation

Generate Farmer
Framework Execute
Edit Framework
ILB/OLB Table

CR to Agent

MNetwork Status

AES) 5ol H4(e]s} Farming B3I o)
vehbs Al disle] Farming®] 7§gS& 4831
2] 93 /|ui(e}s}t non-Farming HWHANHE TMN A
29} wamsie] Brlelsieh Wle rlzene @
ol wAs= CMIP wAR], £21ql §X] #A1A]
(on-line notification message) S5 722 =4
zlgld] digh Ao BA AA A2Ele) AeE
323Kk

5.1 EMM STzl E MSEY

CMIP wAJx] 2] 2 oo|A e sk F
A dAA] 5& Arlshe ESAA 9] A3 34
H AEdeld Hrirds AHogh B =ilMe
Aesaw 7k FAA delse] CPU A2A7
PICR AHZARZL vlES)z 8487k BANT 5
4 zEEg ey vEYa BEEIAE 2EH|
sith & AlEHelade] mle 1y 73 e B4l
F7ge] rl

I 7oA HuUAZE qlele) CMIP wAlA
TMN Wj9] g]eje] ofo|dER HEdh= A5 o]
Hejggshs o 285 A7kE CTeowe 22 A
oslgdck CTiome + "YA], ollo}HE, PICR 4]
Wel k2 7} xeEl) CPUAINL YEHEE §
3t x=E A)e] HFAIZE PICR Uv]2a3 §1&3
AZE, o) Ee} AA| B]A(real resource) A}o]<]
BARZE AA Blae] HeA7He heR 33¥
4 sck
TMN o] HESS A i) 277} WSt
= et 1A e S 2 2

= 8

o

utveillance_of realtime_faull_managemen
rred_fault
jagnosis_cantrol_of_fault

18 6. Registration ILB/OLB
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=E/ FAEFHY FUaAA L 7R TMN 42404 ozl g

PICR

Y
W Server

Agent1

Qn-line
Messages

Real
Resource 1

CMIP Messages

L

Manager

DCN

Agent2 Agent3

On-line
Message

On-line
Message

a2 7. Simulation 373

Q) Ex] WAAE wEe] whAz BuE ¥t
CT: notificaions ©1213F 22kl Ex] WAX|E A=t
B3k Wl 22258 A)7e2 A CTomiaion
L wUA, oo]xlE, PICR M¥e} e 7} w25
2] CPUAIZE VIEYAE B3 x=F Alole] A
%27} PICR tla= ql& A7k do)dEs} A
Al Blazalole] FAAZEE] ez 3T 5 9l
o}

wabd EdAE ¢ o APe dushe o &8
He AA Ak uiske CT & ok 3
o] Aejdr}

CTt = CTt_cmip + CTt_notification

£ =FollA] A|2KRE Farming WHAg- o]43le]
g TMN A|x=gle] Alg9o]43-¢ $1s] Sun-Sparc
394 AlaiE]E SLAM 112} FORTRAN 778 o)4&
siglch. Agdide s 8%l TMN A2dL a9
73 ZFo] 1 /MY wiujxie} 3 sHe] elo]HE e
1 oi9] PICRES Az BAHAR A=
ek B AL elME U s
CMIP HA)A], AlA] glas 1, 2, 3oi] Adske
A wAIA] Bol ik B AdelA A== elle]
AE M FA] vlAR] LA HIE Ro ¢} wfuiAoflA
HAEl CMIP wjAA|9] oflo]d e ] W% Rc
2 Az s gk E 3, & 49} 2tk

Real Real
Resource 2 Resource 3
E 3. RcZRo
LI W= J3
w1 ERE] LA
H s y 3 } A
E].od Q‘AHJQ'__]_ RO ﬂﬂ"o_-_ lg RC 7)i£ﬁ
Agent 1 | 05
CMIP | Manager 0.0 Agent 2 | 03 10’
Agent 3 | 0.2
Agent 1 0.46
On-line | Agent 2 0.29 0.0 10°
Agent 3 0.25

E 4. Aol A" Aad viidae] g

(29 : ms)
vj7§¥l< | manager | agentl | agent2 | agent3 |PICR server
CPUT(x) 20 2.5 2.0 30 20
ACC(p) 0.0 0.0 0.0 0.0 1.0

Tm(r) 0.0 0.0 0.0 0.0 0.23

B 252 ATM TMN A|Ad9] Al&x] 23
dole}t. COMx(s, d)o} & rrAjole] FAIAZR-
MENZ FHFoEA £ A¥erles DONE
Frame Relay(1.544 Mbps or 2.048 Mbps), FDDI
or FDDIII (100 Mbps), ATM(155 Mbps), Giga-
Bit Net2G)E AH&ske A2 A3 7P Al
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E 5. COMT(, )] w74 3t

(29 : ms)
DCN ST
E Rel 2,590
rame Relay 1,953
FDDI
40
FDDI-II
ATM 25.0
Giga-Bit Net 20

2gle] AA A%-S vlasigcr UEHINA 56
HE A9 HF Ale]=E S00KE 7P A5
7 z2egde ofgy 7 COMxG, d) g &
59} 7t} PICRF} PICR server Alo]e] EAl A7
9l COMx(p, s) F= 1 ms= Holdc). 13 8
X 59 vieRd o2 COMx(s, d)9] miZlid 3k
wAsle] b A A vehd CMIP #iXA]
2] 2 oe]HEN] WAL FA HAAE A
she AA Eldde) HFE SHAIZME vEd 1
gzolck AP} Farming WHAE o] 4she 7%
#|&tellAE non-Farming W3} we $A]7ke]
Apolg HolAT u&Pow AFE I Al F
ol 7L & 5 gk ™ 99 a7 102 dle]
HAEAe] CMIP WAA] 2] A9 FF SHAZ
2 eelel W] A A A9 FFH AT
Bo3Fa glr}. olF 1 =3 13 8ollxjs} o]
T&wo g ZE Farming Y] non-Farming
Hle] Azl Soleds o 7 ok

5.2 ZoHEY

¥ 8, 13 9 8|z 23 1004 By ule} 32
o] DCN& FA3l= ol ATM oie] mfaioe
¥4 A] Farming 417} non-Farming HAjAjo]ell=
Aol 9lel & Ao)E Holx] Al F& 4+
ol sR|gt Apdelg Helld Bobd 94l 3=
ZPE ol Al viENa-AS FFE
(Network-Connected PC)E- sl=gjjo] =& 02 A}
43= Farming WP Eo] &xje} o] s7ie] Y=
2Ho|4dS dlude] ZFegEoz AMEs= non-
Farming "ol w]ale] nlatg-¢lel 9lA| =t =3F
ZRE 573 Aol g o|8sl] TMN olo|HEE
T35 BAZ non-Farming ¥FAle] Hls] AXE
o ApEel4- el = Farming wpgEo] Wl
S99l A =k webd 100Mbps o]Ake} &+
o] DCNog FAde] ¥k Farming ¥WPHEel| €3
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Azsge) Aol wigAsche A2 A Ak

g 70000
S [
6000.0
2 ™~
2 50000
] \ —=— Faming(OLB 95%)
Q40000 [
8 0 oy \ wox-- Farming{OLB 5%)
E 2000.0 \\ —— Non-Faming
@ : A\ W —
g 10000
< 0.0 — -
? O
O E S
NG NG
E ®
@Q) 6\0
& & Network Speed

a8 8. AA =4 AN FHE SHAZ

3
E 120000
©
€ 10000.0
a N
8 80000 -\ —=— Farming(OLB 95%)
8 60000 ‘\\\\ - Famming(OLB 6%)
:: 4000.0 —— Non-Farming
% 2000.0 \‘\. ———
b4 : \x.__,.-x—-n
2 0.0 —
2 FFo
g N2 ‘(0 ?“\ C'Q\Qo
M)
Qg) ng
2 <\\Z'
Q\'b Q\(b Network Speed

T8 9. CMIP wiAA] AjAle] HF AT

—a— Farming(OL.B 95%)
u\ \ «+-x -- Farming(OLB 5%)

On-—line Message Average Response
Time

\\ —a— Non-Farming
2000.0 \\
1000.0
0.0 :
) %) »
\Q q,& ‘(00 ‘5& Q"’Q\
)
& @
) @
& &

Network Spesd

a3 10. BA WA K=Y B $HAT

Vi.3E

TMNS HIEZE WEaAde] #4b4A A€



=2/ FREFEY WAL 1 TMN 2444 T2l g &

= A FAPY He AR #Riklaal sl vE
=5 F8 Fe] A2EE0] A2 Ale|d T
AAZ 7R3 Q7] wFell EARA o] F=iA
Eo] AR st=delvt Alaylel F<4-d(depend-
ency)S 7HXA Hrh= Holok o]& <Qldle] AA|
alAtl e $U3 715-E 3 S99
wA-g g7l $olsA7l o EHE 54
o2 Q3] vlFZPE(multi-platform)e] =]<do]
bl = 3322 Q3 A28 7
Hell izt ZFs] =% 4 gA Aok

olef e FAE #AsW| s £ =EdA=
Huze} de]dE F BARNA W] AT EY]
AEINESS ATWEH Y2 P43t} PICRC]
FAAA oA ol2idt HEIEAAES EAAA
2 B4 Ee AR oiedsid Afige
Farming W2& AQbslgdch o] wpiEe TMN
A28 Uellx] elo]HEE FAA] Foizl dEE
FP317] 3] EAAAY] FUlsE @deke
25 =HYea 82ER Aeofsim o] =Y
Y=z gred PSR 9 AZEY FHFWE
-5 PICRERE olXsle] EakAA =H<dY=2E
FAStaL olle)dEL] Alsje] ez 3= dHolE
AFRNEAAE ojalsle] AA oo|HEE FAI3=
RS Yulgic)

Farming WPHE& o[43ho2A vEY =] &
AAANE A 2 ] 3ol Q3 glE]Ho]x9]
T At XFE ATYE F sl AFIEY
o] it FAEY F3o] rhshA Hok =3 o]
HES] F5of gl EAF A A% 5 A
Hozx cbFZgE(multi-platform) x| 713}
A Bk =23 AF =2 948 AFDEYAES
PICR)| fAIAZ e84 VIEHZ A 2o} &8
Ao Fro] 7153l Hu AZEde]S] Ay
F7|(lifecycle)?] AH7]el]l ALo] 7lsdlel. vopr}
oejdEe  sl=de] FTHFLE xr} FAH
JAVA 2HelAdn 22 vlEYa ZHFE] (NC :
Network Computer )] ARgo] 7153814 = ich

£ =Fol|4l= PICR#} Farming WE-& A3}
7] #15le] Farmer 24-g A|gksleich Farmer 29l
AL /A SHE ksl wkedd
S B ohlE) AladE BAFTA] A
FH7ke] BAAEG] FAE Fa glow =3
Ee JPdE Hbeddk &l Al(Aspect-Object) &
o] ggto 24 x| x2 aefuldxe e EF
Azt EF 83t o] itk Yot AAY &

4 o

TAAE SHAAE AFYAld o]FA] = ojAo]
3it}h. Farmer 2el& o]43e] £ =Foll4 PCN
(Personal Communication Network) TMN ofjo]#
EE AA F pREilcl 7 ARE A 7
g3o] AEHo|A ¥ A} DCNE FA8=
o] ATM ofAke] y&s}o g WEHA] Farming w3
7} non-Farming ¥AJAlo]ell= Aol le] & Aol
£ Bolx| ¥Al H& o F Uk X Apin]
4 el Eobd slese] ZH9E Sqolu) A
Edje} sidn]-g- EgelE Farming WP Eo] ¥]
& -$99¢) glA =) wlebs] 100Mbps ojAke} 1
4o} DCNSE Ado] Hrhd Farming WHH-Ed]
23t Al2Hle] Apde] w3t AE2E A
=it
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