
Service Mesh: GCD46?5A<5 E?B6ABEFLN 
@56E5D6<EAB= >B@@GA<>4F<<
�DE8F5>FGD4 @8>DBE5D68EB6 7A4G8F5?LAB GE?B6A8?4 @56E5D68EAGN >B@@GA8>4F8N. �B@4A4O G4EFB 
8ECB?L7GNF D47AO5 CB4EB4O 4?O B5D45BF>8 CB6FBDAOE CBCOFB>, F49@4GFB6 8 CD5DO64F5?59 E CB@BMLN 
585?8BF5> 4?O >BA>D5FAOE O7O>B6 8?8 A4EFD48645@OE D5L5A89. -F4 A5EB7?4EB64AABEFL EB7445F 
BC5D4F8BAAO5 CDB5?5@O 8 GEG4L45F A4456ABEFL >B@@GA8>4F88 6 D4ECD545?5AAOE E8EF5@4E.



$GA44@5AF4?LAO= 4DE<F5>FGDAO= E46<7
Service Mesh EF4?4 646AO@ L45?BAB@ 4?O GCD46?5A8O E?B6ABEFLN 6 EB6D5@5AAOE D4ECD545?5AAOE E8EF5@4E. 
�A4 CD54EF46?O5F EB5B9 DGA44@5AF4?LAO9 4DE8F5>FGDAO9 E4687, 6O45?OO F4>85 E>6B7AO5 7444G8, >4> 
@4DLDGF874F8O, observability 8 557BC4EABEFL, 87 >B44 CD8?B65A8O 6 EC5F84?LAO5 >B@CBA5AFO 
8ADD4EFDG>FGDO. -FBF CB4EB4 CD5B5D47G5F E?B6AO5 4DE8F5>FGDO @8>DBE5D68EB6 6 EBDBLB 
E>BBD48A8DB64AAO5, A45?N445@O5 8 557BC4EAO5 D4ECD545?5AAO5 E8EF5@O.



�DE<F5>FGD4 service mesh
�A4 E?G68F @478EFD4?LN E6O78 4DE8F5>FGD @8>DBE5D68EB6, BFE?56864O 6E5 E5D68EO, 74CDBEO 8 BF65FO, 
CDBEB4OM85 G5D57 E8EF5@G.

� BF?8G85 BF API-L?N7B6, >BFBDO5 GCD46?ONF FD4D8>B@ «E565D-N7» (BF 6A5LA8E >?85AFB6 > E5D68E4@), service 
mesh DB>GE8DG5FEO A4 FD4D8>5 «6BEFB>-74C44» 4 >B@@GA8>4F88 @564G E5D68E4@8 6 CD545?4E E5F8. 
�DE8F5>FGD4 EBEFB8F 87 46GE BEAB6AOE >B@CBA5AFB6:



�><?>=5=FO 4@E<F5>FG@O

�>=B@>?L=4O ??>A>>ABL

�B76B?O5F BC5D4FBD4@ BCD545?OFL CD468?4 
@4DLDGF874F88, CB?8F8>8 557BC4EABEF8 8 
>BAD87GD4F8N F5?5@5FD88 E CB@BMLN 
45>?4D4F86AOE EC5F8D8>4F89 65?45@B7B 
CB6545A8O E5D68E4.

'@>65=L 44==OE

 54?87G5F D4>F8G5E>B5 GCD46?5A85 FD4D8>B@, 
>4> CD468?B, E CB@BMLN CDB>E8-E5D65DB6, 
D4765DAGFOE 6@5EF5 E M>75@C?OD4@8 E5D68EB6 4?O 
CDB7D4GAB7B C5D5E64F4 8 GCD46?5A8O E5F56O@ 
FD4D8>B@.

!8?LA4O EFBDBA4 4DE8F5>FGDO 74>?NG45FEO 6 55 CDB7D4GABEF8. !5D68EO D45BF4NF 557 7A4A8O B E5F>5, 
6OCB?AOO EF4A44DFAO5 6O7B6O HTTP 8?8 gRPC, 6 FB 6D5@O >4> E5F>4 B5D454FO645F 6AGFD5AANN E?B6ABEFL.



-6>?NF<O >F 5<5?<>F5> > <=DD4EFDG>FGD5
$47D45BF>4 service mesh CD54EF46?O5F EB5B9 M6B?NF8BAAO9 BF65F A4 6O7B6O GCD46?5A8O >B@@GA8>4F8O@8 6 
D4ECD545?5AAOE E8EF5@4E. $4AA85 D54?874F88 @8>DBE5D68EB6 F4>8@8 >B@C4A8O@8, >4> Twitter 8 Netflix, 
8ECB?L7B64?8 E?B6AO5 585?8BF5>8, 6>?NG4O Finagle, Hystrix 8 Ribbon, 4?O B5D45BF>8 >B@@GA8>4F89 @564G 
E5D68E4@8.

-F8 585?8BF5>8 CD54BEF46?O?8 @BMAO5 6B7@B6ABEF8, AB A4>?44O64?8 7A4G8F5?LAO5 B7D4A8G5A8O 87-74 
CD86O7>8 > O7O>G. $54?874F8O CD5DO64F5?O F5C8 FD55B64?4 8ECB?L7B64A8O 585?8BF5> Java, 4 C5D5EB4 A4 Go 
FD55B64? CB?AB9 C5D5D45BF>8 >B44. �AF57D4F8O E5D68EB6 Python FD55B64?4 CB445D64A8O DGA>F8BA4?LAB7B 
C4D8F5F4 @564G D54?874F8O@8 A4 D47AOE O7O>4E.

�FD4E?L D5L8?4 MF8 CDB5?5@O E CB@BMLN C4FF5DA4 sidecar, 6OA5EO E5F56GN ?B78>G 6 BF45?LAO5 CDBF5EEO, 
A57468E8@O5 BF O7O>4. Linkerd M6B?NF8BA8DB64? 87 F5EAB?B788 Finagle BF Twitter, Envoy 6B7A8> 6 D57G?LF4F5 
8A65A5DAOE D47D45BFB> Lyft, 8 MF8 >B@CBA5AFO EF4?8 BEAB6BCB?474NM8@8 M?5@5AF4@8 FB7B, GFB Buoyant 6 
2016 7B4G A4764? «service mesh».



�@5<@CM5AB64 service mesh ?5@54 
5<5?<>B5>4@<
�O5BD @564G 585?8BF5>4@8 8 service mesh 7468E8F BF A5E>B?L>8E >D8F8G5E>8E D4>FBDB6:

/7O>>6>5 @47=>>5@4785

BD74A874F8O@, 8ECB?L7GNM8@ 
B48A O7O> 8 B48A DD59@6BD>, 
585?8BF5>8 @B7GF CB>474FLEO 
5B?55 CDBEFO@8. �4A4>B 
5B?LL8AEF6B CD54CD8OF89 
8ECB?L7GNF Java 4?O 
GEF4D56L8E E8EF5@, Go 4?O 
8ADD4EFDG>FGDO, Python 4?O 
B5D45BF>8 44AAOE 8 JavaScript 
4?O 5OEFDB7B 
CDBFBF8C8DB64A8O. Service 
mesh B55EC5G8645F 
EB7?4EB64AABEFL 6 
@AB7BO7OGAOE ED544E.

->A??C4B4F8>==O5 
@4AE>4O

585?8BF5>8 FD55GNF 
C5D5EFDB9>8 8 CB6FBDAB7B 
D4765DFO64A8O E5D68EB6 CD8 
87@5A5A88 CB6545A8O E5F8. 
Service mesh CB76B?O5F 
A57468E8@B B5AB6?OFL 
CD468?4 @4DLDGF874F88, 
CB?8F8>8 557BC4EABEF8 8 
>BAD87GD4F8N observability 
557 CD86O7>8 > D4765DFO64A8N 
CD8?B65A89.

%>7?4A>64==>ABL

�D5DO64F5?8 F5C8 8 L45?BAO 
A4456ABEF8 45@BAEFD8DGNF 
D47?8G8O 6 CB6545A88 6 
7468E8@BEF8 BF O7O>4 
D54?874F88 585?8BF5>8. 
Service mesh GEFD4AO5F MF8 
A5EBBF65FEF68O, F5AFD4?87GO 
?B78>G 6 CDB65D5AAOE, 
8ECOF4AAOE 6 5BN CDB>E8.



�>FG4?L=>EFL 5<5?<>F5>
�85?8BF5>8 BEF4NFEO 4>FG4?LAO@8 4?O >BA>D5FAOE EF5A4D856. �B4EB4 Google > gRPC 557 CDB>E8 
45@BAEFD8DG5F CDB4B?64NMGNEO M6B?NF8N BFD4E?8, CD8 MFB@ D5L5A8O A4 BEAB65 585?8BF5> EBED4AONF 
CD58@GM5EF64 6 >BAF5>EF4E E 6OEB>B9 CDB876B48F5?LABEFLN.



�A=>6=O5 DC=>F88 service mesh
-DD5>F86AO5 service mesh BF?8G4NFEO CD56BEEB4AO@8 E4D4>F5D8EF8>4@8 6 FD5E B5?4EFOE, >D8F8G5E>8 646AOE 
4?O D45BFO D4ECD545?5AAOE E8EF5@.

�4@L@CB874F8O

$4EL8D5AAO5 6B7@B6ABEF8 
GCD46?5A8O FD4D8>B@ 8 
48A4@8G5E>B7B 
B5A4DG65A8O E5D68EB6

Observability

�B@C?5>EA4O 6848@BEFL 
6E5E 6748@B459EF689 
@564G E5D68E4@8

�57>?4A=>ABL

�EFDB5AA4O 74M8F4 E 
46FB@4F8G5E>8@ 
GCD46?5A85@ 
E5DF8D8>4F4@8



$4EL8D5==O5 6>7<>6=>EF8 
<4DLDGF874F88
%B6D5@5AA4O @4DLDGF874F8O E5D68EB6 6OEB48F 74 D4@>8 
FD448F8BAAB9 54?4AE8DB6>8 A47DG7>8 8 6>?NG45F 6 E55O:

�<=4<<G5A>>5 >5=4@C65=<5 A5@6<A>6: GEFD4AO5F 65EF>B 
74CDB7D4@@8DB64AAO5 IP-44D5E4 8 DGGAB5 GCD46?5A85 D55EFDB@ 
E5D68EB6

$>@<<@>64=<5 B@4D<>4: B55EC5G8645F CBEF5C5AAO9 C5D5EB4 
FD4D8>4 @564G 65DE8O@8 E5D68EB6 4?O 557BC4EAB7B 
D4765DFO64A8O

�@5@O64=<5 F5?<: B55EC5G8645F 46FB@4F8G5E>85 @5E4A87@O 
5OEFDB7B B5A4DG65A8O E5B56, >B744 A865EFBOM85 E?G65O 6OEB4OF 
87 EFDBO

�>7<>4 ?>6B>@=OE ?>?OB>>: B55EC5G8645F EB7?4EB64AAGN 
B5D45BF>G 6D5@5AAOE E5B56 6B 6E5E E?G654E

�5>?4D4F86AO9 CB4EB4 > A4EFDB9>5 CB76B?O5F F5AFD4?87B64AAB 
744464FL CB?8F8>8 CB6FBDAOE CBCOFB> (A4CD8@5D, «CB6FBD8FL 4B 3 
D47 E M>ECBA5AF84?LAO@ BF>4FB@») 6@5EFB 6EFD4864A8O ?B78>8 6 
BF45?LAO5 E?G65O.



�B@C?5>EA4O observability
�F?44>4 D4ECD545?5AAOE E8EF5@ FD55G5F A44?564M8E 6B7@B6ABEF59 observability. Service mesh B55EC5G8645F 
46FB@4F8G5E>GN observability E CB@BMLN:

�B?BFO5 @5FD<><

87@5D5A85 G4EFBFO 74CDBEB6, G4EFBFO BL85B> 8 
7445D65> 4?O 6E5E 6748@B459EF689 E?G65

$4ECD545?5AAB5 BFE?56<64A<5

BFE?56864A85 CBFB>4 74CDBEB6 G5D57 7D4A8FO 
A5E>B?L>8E E?G65

&BCB?B7<O E?G65

687G4?LAB5 CD54EF46?5A85 D4>F8G5E>8E @B45?59 
>B@@GA8>4F88 E?G65

�BA<FBD<A7 FD4D<>4 6 D54?LAB@ 6D5@5A<

6848@BEFL F5>GM59 4>F86ABEF8 E8EF5@O

$4ECB?B65A85 service mesh A4 CGF8 44AAOE >464B7B 74CDBE4 CB76B?O5F 75A5D8DB64FL 5B74FGN F5?5@5FD8N 557 
87@5A5A8O >B44 CD8?B65A8O.



�57BC4EABEFL CB G@B?G4A8N
�57BC4EABEFL @8>DBE5D68EB6 CD54EF46?O5F EB5B9 E5DL57AGN CDB5?5@G. Service mesh B55EC5G8645F 
GCD46?O5@GN 557BC4EABEFL 74 EG5F:

'A865DE4?LAB7B mTLS

46FB@4F8G5E>B7B GCD46?5A8O E5DF8D8>4F4@8 8 8E 
DBF4F88

�GF5AF8D8>4F8O @564G E5D68E4@8

CDB65D>4 845AF8GABEF8 6E5E E5D68EB6

&BGA4O 46FBD874F8O

45F4?LAO9 >BAFDB?L A44 >B@@GA8>4F859 @564G 
E5D68E4@8

�D8AG48F5?LAB5 CD8@5A5A85 CB?8F8>

46FB@4F8G5E>4O 5?B>8DB6>4 FD4D8>4, 
A4DGL4NM57B CB?8F8>8

$GA>F88 557BC4EABEF8, >BFBDO5 D4A55 FD55B64?8 8ECB?L7B64A8O A4EFD48645@OE 585?8BF5> 6 >464B@ E5D68E5, 
F5C5DL CDB7D4GAB B5D454FO64NFEO G5D57 8ADD4EFDG>FGDG service mesh.



,45?>=O D54?874F88
$54?874F88 service mesh CDBL?8 A5E>B?L>B MF4CB6 D4768F8O, >464O9 87 >BFBDOE 8@5? E6B8 CD58@GM5EF64 8 
A54BEF4F>8.



�D>>E<-E4=4>4DO
�D5B5?444NM89 CB4EB4 > D54?874F88 8ECB?L7G5F CDB>E8-E494>4DO 
(B5OGAB Envoy), D4765DAGFO5 6@5EF5 E >464O@ M>75@C?ODB@ E5D68E4. 
�E5 74CDBEO CDBEB4OF G5D57 MF8 CDB>E8 4?O @4DLDGF874F88, 
observability 8 B55EC5G5A8O 557BC4EABEF8. -FB CDB65D5AAB5 6D5@5A5@ 
D5L5A85 B55EC5G8645F A4456AGN DGA>F8BA4?LABEFL, AB FD55G5F 
4BCB?A8F5?LAOE D5EGDEB6, CBE>B?L>G D4>F8G5E>8 G4648645F 
>B?8G5EF6B D4765DAGFOE >BAF59A5DB6.



$54?874F8O 557 ?@>>A8
�B4EB4 Google 557 CDB>E8 C5D5ABE8F ?B78>G mesh 6 585?8BF5>8, CB445D68645@O5 >B@4A44@8 mesh, 4 A5 
BF45?LAO@8 >B@4A44@8 E5D68EB6. -FBF L45?BA B55EC5G8645F BF?8GAGN CDB876B48F5?LABEFL 4?O E8EF5@ A4 
BEAB65 gRPC 74 EG5F EA865A8O 7445D65> 8 CBFD55?5A8O D5EGDEB6, EBFO 8 65DF6G5F A5>BFBDO@8 
CD58@GM5EF64@8, A5 7468EOM8@8 BF O7O>4.



$54?874F8O =4 GD>6=5 eBPF/
O4D4
�BE?54A89 CB4EB4 > D54?874F88 8AF57D8DG5F DGA>F8BA4?LABEFL 
mesh 6 O4DB Linux E CB@BMLN F5EAB?B788 eBPF. &4>85 CDB5>FO, >4> 
Cilium, CD54BEF46?ONF 6B7@B6ABEF8 mesh E G@5ALL5AAB9 7445D6>B9 8 
CBFD55?5A85@ D5EGDEB6. -FBF AB6O9 CB4EB4 6E5 5M5 A4EB48FEO 6 
EF4488 D4768F8O, AB CB>47O645F @AB7BB55M4NM85 D57G?LF4FO 4?O 
CD8?B65A89, >D8F8GAOE > CDB876B48F5?LABEF8.



�D8F5D88 6=54D5=8O Service Mesh
��������� Service Mesh ������� �¦����¨��� �¤���� ������������ ��������¤�� � �����µ ���������.

�4=>O7OG=>EFL

�87>4O E?>6=>EFL

�=>7>O7OG=>EFL

�OE>>4O E?>6=>EFL

���� ��������, 
������µ �������

���� ��������, 
������µ �������

����� µ�ª���, 
������µ 

¯��������¤�µ

����� ��������, 
������µ 

¯��������¤�µ



 ¡��� Service Mesh �¡��¥  � ¢¡¥£��¡��¥¯¤¼
Service mesh @B65F A5 CBFD55B64FLEO 6 E?54GNM<E E?GG4OE:

:�¤¢�¦�¥�«�¼ �� �� ċĊ ¤�£��¤¡� �¤¢¡�¯�¡�� �� ¡� ¡�¡ ¼�°�� 
¢£¡�£����£¡�� �¼

)£��¡�� �� ¥¡�¯�¡ ���¡�¡� 
���� ¤�£¡���  ��£¦��� HTTP

'��¡¥� ¤  ��¡�¯¬���, ¤¡���¤¥ ¡ 
£�¤¢¡�¡��  °�� �¡�� ����



�B744 E?54G5F D4EE@BFD5FL Service Mesh
Service mesh E?54G5F E5DL57AB D4EE@BFD5FL 6 E?54GNM8E E?GG4OE:

'CD46?5A85 45EOF>4@8 6748@BE6O74AAOE E5D68EB6

�B445D6>4 A5E>B?L>8E O7O>B6 CDB7D4@@8DB64A8O

&D55B64A85 D4EL8D5AAOE 6B7@B6ABEF59 GCD46?5A8O FD4D8>B@ (>4A4FAB5 
D4765DFO64A85, BF>?NG5A85 F5C8)

 45BF4 6 GE?B68OE >D8F8G5E>8E FD55B64A89 557BC4EABEF8 8 EBBF65FEF68O 
ABD@4F86AO@ FD55B64A8O@

�DB5?5@O E observability @564G E5D68E4@8

�CF8@4?LAB5 6A54D5A85 service mesh B5OGAB CDB8EEB48F 6 BD74A874F8OE E 5B?55 G5@ 20 E5D68E4@8, 
A5E>B?L>8@8 >B@4A44@8 D47D45BFG8>B6 8 E?B6AO@8 M>EC?G4F4F8BAAO@8 FD55B64A8O@8.



�DB5?5@O 6A54D5A<O
�D8 6A54D5A88 service mesh G4EFB 6B7A8>4NF A5E>B?L>B F8C8GAOE CDB5?5@:

Service mesh >4> ESB 2.0

�B@4A4O 8AB744 COF4NFEO D54?87B64FL 587A5E-?B78>G, CD5B5D47B64A85 EBB5M5A89 8 E?B6AGN BD>5EFD4F8N 6 
8ADD4EFDG>FGD5 service mesh. &4>B9 CB4EB4 6BECDB876B48F CDB5?5@O, >BFBDO5 6B7A8>4?8 6 Enterprise Service 
Bus: F5EAB E6O74AA4O, E?B6A4O 4?O F5EF8DB64A8O 587A5E-?B78>4, 6EFDB5AA4O 6 >B@CBA5AFO 8ADD4EFDG>FGDO.



�BCB?A<F5?LAO5 CDB5?5@O 6A54D5A<O

�GF4A8F4 @564G E5F>B9 8 
L?N7B@ API

,?N7O service mesh A5 
4B?6AO 74@5AOFL 
EC5F84?LAO5 L?N7O API. 
�ADD4EFDG>FGD4 service mesh 
CD54A47A4G5A4 4?O 
GCD46?5A8O 6AGFD5AA8@ 
FD4D8>B@, 4 A5 4?O 
GCD46?5A8O 6A5LA8@8 API. 
�BCOF>8 B5D45BF4FL FD4D8> 
API, B5D4M5AAO9 > >?85AF4@, 
G5D57 service mesh CD86B4OF > 
CBF5D5 646AOE DGA>F89, 
F4>8E >4> B7D4A8G5A85 
E>BDBEF8, GCD46?5A85 
>?NG4@8 API 8 CBDF4?O 4?O 
D47D45BFG8>B6.

%?B6ABEFL 
>BAD87GD4F88

�BAD87GD4F88 service mesh 
@B7GF EF4FL GD57@5DAB 
E?B6AO@8.  54?874F8O 
4B?6A4 A4G8A4FLEO E 547B6OE 
DGA>F89 @4DLDGF874F88 8 
observability, CBEF5C5AAB 
6>?NG4O 4BCB?A8F5?LAO5 
DGA>F88 CB @5D5 CBO6?5A8O 
FD55B64A89. �755749F5 
6A54D5A8O >B@C?5>EAOE 
CB?8F8> 557BC4EABEF8 8 
CD468? @4DLDGF874F88 6B 
6D5@O C5D6BA4G4?LAB7B 
D4765DFO64A8O.

�5GG5F 
M>EC?G4F4F<BAAOE 
FD55B64A<=



�O5>D Service Mesh
->BE8EF5@4 Kubernetes 6>?NG45F FD8 BEAB6AOE D5L5A8O Service Mesh: Istio (>B@C?5>EAB5, AB E?B6AB5), Linkerd 
(GCDBM5AAB5, AB BD85AF8DB64AAB5 A4 DGA>F88) 8 Consul Connect (8AF57D8DB64AAB5 D5L5A85 M>BE8EF5@O 
HashiCorp). �?LF5DA4F86AO5 D5L5A8O E GCD46?5A85@ 6 B5?4>5 6>?NG4NF AWS App Mesh 8 Google Traffic Director 
4?O BD74A874F89, EFD5@OM8EEO EA878FL E?B6ABEFL M>EC?G4F4F88.

�D8 6O5BD5 E?54G5F BF4464FL CD54CBGF5A85 Linkerd 74 CDBEFBFG, Istio 74 >B@C?5>EAO5 DGA>F88 8?8 
GCD46?O5@O@ D5L5A8O@, 5E?8 EGM5EF6GNF CDB5?5@O E M>EC?G4F4F8BAAO@8 74FD4F4@8. %BBF65FEF685 
FD55B64A8O@ 8@55F CD8BD8F5F A44 F5EAB?B78G5E>8@8 F5A45AF8O@8.

$5L5A<5 %?B6ABEFL $GA>F<< $5>B@5A44F<O

Linkerd �87>4O �47B6O5 �DBEFBF4

Istio �OEB>4O �B?AO5 $GA>F8BA4?LABEFL

'CD46?O5@O5 �87>4O %D54A85 ->EC?G4F4F8O



-6>?NF<O service mesh
service mesh CDB4B?645F 5OEFDB D476864FLEO, >BAEB?848DGOEL 6B>DG7 
F5EAB?B788 Envoy data plane, 8AAB64F89 6 B5?4EF8 CB?L7B64F5?LE>B7B 
BCOF4 control plane 8 AB6OE @B45?59, 6>?NG4O @G?LF8>?4EF5DAO9 @5L 
8 8AF57D4F8N serverless.

�EAB6AB5 CD58@GM5EF6B BEF45FEO CD86?5>4F5?LAO@: DBEF E?B6ABEF8 
D4ECD545?5AAOE E8EF5@ FD55G5F GEB65DL5AEF6B64AAOE 8AEFDG@5AFB6 
GCD46?5A8O. service mesh B55EC5G8645F CBE?54B64F5?LAGN, observable 
8 557BC4EAGN B5D45BF>G @56E5F56OE CDB5?5@.



$57N<5
�?O GEC5LAB7B 6A54D5A8O service mesh A5B5EB48@ CD47@4F8GAO9 CB4EB4: CBA8@4A85 F5?56OE 7444G, BF5A>4 
5B?55 CDBEFOE 4?LF5DA4F86 8 CBEF5C5AAB5 6A54D5A85 CB @5D5 CDB46865A8O. �D468?LAB D54?87B64AAO9 
service mesh @B65F EF4FL BEAB6B9 4?O A4456AOE, E observability 8 557BC4EAOE D4ECD545?5AAOE E8EF5@, >BFBDO5 
@4ELF458DGNFEO 6@5EF5 E DBEFB@ BD74A874F88.

�DE8F5>FGD4 4B?6A4 E?G68FL 587A5E-F5?O@. Service mesh B55EC5G8645F @4>E8@4?LAGN F5AABEFL, >B744 
CB76B?O5F >B@4A44@ EB74464FL 5B?55 A4456AO5 E8EF5@O 8 GE>BDOFL D47D45BF>G, 4 A5 EF4AB68FEO 
E4@BF5?LN.


