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06113 METOANKA HA PaboTa o ANCEPTALINATA

DOeduHUpaHe Ha KOHTEKCT HA BUPTyaNneH
dopmynupaHe Ha npobnema onepatop X

[hasa 4 PeweHune Ha npobnema cnpamo
0630p Ha IPv4/IPv6 AedUHNPAHNA KOHTEKCT

fnasa 1l — B
Cb3aaBaHe Ha NPOTOTUN Ha copTyepHa
AHaNM3 Ha MeXaHM3MMTE 32 NPEXOA, cMcTema 3a yJIeCHEeHO NPUIoXKeHue Ha
npepnoXeHua Noaxoa,
L fnasa5 d
WECE L AHanus3 Ha mopgena Ha CblLecTByBaLLUTe MpumepHO M3Nb/IHEHUE Ha cTpaTernaTa
0SS/BSS cuctemm nobeauten Bbpxy mpexata Ha X
edpurHMpaHe Ha NoAX0A 3a pelaBaHe
naBa 3 Acpuip npoﬁ::am.: P 3akniodeHne NpuHock, Pesyntaty




e PUHNLNATHA IPOoJIEMA

1

anTepHar

* Jlunceat meToao0n0rMKN (HEe mexaHU3MMK) 3a
npexoA oT IPv4 Kbm [Pvé.

[1] http://www.nro.net/news/ipv4-free-pool-depleted
[2] http://ipv6.he.net/statistics/



5 CTATUCTUR

IPv6 Adoption Per-Country IPv6 adoption

Per-Country IPv6 adoption
Mo-manko ot 2% ot

notpeburtennte Ha
Google nsnonssart
ycnyrute my no IPvé

[1].

0.3% ot
notpebutennTe Ha ad " _ *
WMHTepHeT B Bbarapus ' .

M3MNON3BaT yCAyruTe Ha S~ P
Google no IPv6 [1].

BbBeKgaHeTo Ha g
HOBMSA NPOTOKOA Lie

hane no-gobpa

Bb3MOXHOCT 33 A40CTbN

00 UHTepHerT.

BbBexgaHeTo Ha World | Africa | Asia | Europe | Oceania | North America | Central America | South America
HOBWMA NPOTOKO LLe
Aane no-gobpa
Bb3MOMHOCT 33 . Regions where IPv6 is more widely deployed (the darker the green, the greater the deployment) and users experience
BHeApABaHe Ha HOBM infrequent issues connecting to IPv6-enabled websites.

The chart above shows the availability of IPv6 connectivity around the world.

TUMOBE yCayru [l Regions where IPv6 is more widely deployed but users still experience significant reliability or latency issues connecting to
(Internet of Things). |Pv6-enabled websites.

. Regions where IPv6 is not widely deployed and users experience significant reliability or latency issues connecting to
IPv6-enabled websites.
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AKTYa/JTHOCI Ha NpooJiema

UHTepHeT

Mpumepu 3a BU3HecC cerme Ov4 KbM IPV6 e ocobeHo
Haneall, ca:

— Tenekom 1 MobumaHu onepatopu;
— [O0CTaBYMUM HA YCNYIu;
— [0CTaBYMUM Ha CbAbprKaHUe;
— UEeHTpOBe 3a AaHHW;
— o06nayHuTe MHOPACTPYKTYpPY;
— 6aHKM 1 Kopnopaumn ¢ pa3KkJIoOHEHA K/IOHOBA MpeXKa.
* [lpexoabT BEPOATHO LLE CE C/IY4YMN NbPBO B AbPrKaBU KbaeTo 6posa Ha IPv4

agpecuTe Ha rnaBa OT HaCeNEHMETO e CPaBHUTENHO HUCHK (MHanA, Kntan,
Manansusa, NHpoHesna, Kopea n AnoHus).




CbCTOAHU

* Cb3gaBaHe Ha codpTyepHa cmctema cnocobHa
1a aBTOMaTU3MpPa MEeToA0/10TnATa U A3
eBOJ/Ilonpa MperkaTa oT eHa TEXHO/1I0TUA KbM

Apyra.



lloagxoa Ha'aBTopa (1)

Sparams = $param1, $param2, ...
iffquard (Sparams) eq YES'Y
boolean $actionResult = action(params);
if (SactionResult eq true){
updateState{params);
boolean SeffectResult = effect($params);
if (SeffectResult eq true){

M3BBbPLLIBAT YPEe3 U3NbAHEHMETO Ha )
€BO/IOLMOHHM CTHMKMN. =
CTbnKaTa e Normyecka eamHuLa,
CbCTOALLA Ce OT:

—  TexHu4yecku npegnoctaBkm (guard)
0b6yCcN0BEHM OT TEKYLLOTO CbCTOAHUE elsef

Jelse{

rollback($params);

Ha MpexoBna moaen;

BusHec orpaHuyeHuns (Puck,
Pa3xoaun, Bpeme 3a peanusaums)

[encreue (action) 3a npomsaAHa Ha
CbCTOSIHMETO Ha MPEeXKOoBaTa

MHGPaCTPYKTYPa; [1] Dijkstra, Edsger W, EWD472: Guarded commands,
Mnanupax Edekr (effect) Bbpxy non-determinacy and formal. derivation of
AOCTUTHATOTO CHCTOAHUE programs.”, Retrieved August 16, 2006.

rollback();




lloAXoA F

o e

[lpexo/ oT TEKYLLO KbM YKelaHO CbCTOAHME MOXKe Aa 6b/ie V3Bt

OnTmanHarta cTparte
TEKYyLW,O0TO A0 }Ke/JIaHOTO CbCToAHME.

Intermediate Intermediate
state state

Initial
state

Desired
state

Intermediate Intermediate Intermediate
state state state



<graphml>

<graph edgedefault="directed">

<node id="P1%
<data key="port <key id="weight" for="edge" attr.name="weight" attr.type="double"/>
<dsta key="parl <key id="property” for="node" attr.name="name" attr.type="String"/>
<dsta key="port ..
<node id="v1">
<dsta key="port
<data key="dev <data key="color">green<{data>
<dsta key="Mar </node> 2</dsta>
<dsta key="ipv4
< id="v2">
e node id="v2"
o . <data key="color">green</data>
<edge idc="FP1IR1 ' targetpor ="Gig1/0™>
<dsats key="locs </node>
<dsta key="rem <node id="v3"/> >

<dsta key="ipv4
<dsta key="ipv4
... <dats key="me <edge id="v1v2" source="v1" target="v2">

<node id="v4"/>

<ledge>

<data key="weight">1.1</data>
<edge id="v1v3" source="v1" target="v3"/>
<edge id="v1v4" source="v2" target="v4" directed="false"/>

</graph>

</graphml>




CTparernn 3afipexoa ornilEva Kbm IEVo

[pexon Kb nsoeH |P ctek
[Npexon Kbm IPv6 upes nbseH aABoeH |IP cTek
[Npexon Kbm IPV6 upes npesos Ha agpecu u asoeH IP ctek

P W

[1] Milovanov N., Bogomilov I., “Case Study - IPv6 based building automation solution integration into an IPv4 Network Service
Provider infrastructure®, N.Milovanov, |. Bogomilov, CompSysTech '12 Proceedings of the 13th International Conference on
Computer Systems and Technologies, pp. 216-223, 2012

[2] Miyakawa Sh., ”IPv4 to IPv6 Transformation Schemas”., IEICE TRANC. COMMUN., 2010
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OUEHKa Ha CTpaTermmre

MWHWMA/THOTO E
cberoaHme “Building Auto
Production”; . . 13544 881928

MUHMMaANHM pa3xoamTe 3a A0CTUraHe . . 538194 881424
Ha cbcToAHue ,Building automation
in production”;

MMUHMMANIHO HUBO Ha MaKCUMasieH

890235 893715

6546 906920

PUCK;

MWHMMaANHW pa3xoauTe 3a AOCTUTaHe
[0 *enaHoTto cbeTosiHue (IPv6 only);

MWUHUMAJIHO CpeaHOTO HMBO Ha PUCK.




IPOTOIMIITHA CUCTEMA3¢C
TPaHCPOpMallA Ha MperKaTa

# com.topolgyviewer.gui.TopologyViewer Qg G ¢ @ DO 3 = 0 Eus. & Sat08AM Q
8 O 0 iTopoManager

File Tabs Node Search Path Preview Capture Help
T Network |

ShortestPath

ShortestPathActivation

TabViewerOpener

Connect >

Object Tree Browser

Reports >

IPv4tolPv6 Actication » IPv4tolPv6 Actication

discover > IPv4tolPv6PathActivation

remove undolPv4tolPv6 Actication
H undolPv4tolPv6PathActivation
S W

R-201 R-290

R-241

| Refresh | Reload | |

MpoTOoTUNBT CeABa apXUTEKTypaTa Ha CMCTEMATA € NpeAcTaBeHa B:
Milovanov,N., Slavinski A., Georgieva V., “Service Oriented framework for IPv4 to IPv6 Network
”n u

transformations”, “Infusing Research and Knowledge in South-East Europe”,5t" Annual South-East European 12
Doctoral Student Conference, SEERC, Thessaloniki, Greece, pp. 358-370, 2010



[1] Milovanov.N, Bogomilov I., Slavinski. A,
/ Sw’\ 4TO6TRANS USE CASE - DYNAMIC NETWORK
/AETRO RING INVENTORY DATA POPULATION®,

LLDP

e MANAGEMENT OF TECHNOLOGY - STEP TO
SUSTAINABLE PRODUCTION®, Bol, Croatia,

2011

Step 1 Discovery will run on:
> Discovery will run on r SW1, will discover RS, SW2
R1, will discover R2, R4 and R3 SW4, will discover RS, SW2

Discovery will run on:
tep 2 .
Step R2, will discover R1, R4, RS Discovery will run on:

——- R3, will discover R1, R4, R7 SW2, will discover SW1, SWS,
R4, will discover R2, R5, R6, R7, R3, R1 Since everything is discovered it will stop!

Step 3 Discovery will run on:

RS, will discover R2, SW1, SW3, R6, R4
= R7, will discover R4, R3, R6

R86, will discover R4, R5, R7

Prototype for UPLOAD

network ———

transformation
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MPUNOXKEHUA HA NMPOTOTUINA




1. PasKkpyBaHE W BU3Yannsalysa Ha MperKoBaTa
TONOJIoNNA
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MpeXKaTa CbC Cb

3. MpeanoxeH e NoAxXoA 3a Npexod Ha MPeXoBu MHGPACTPYKTYpU
OT TEKYLLLO KbM }KENaHO CbCTOSHME.

4. NoaxoaAbT € eKCnepuMeHTa/IHO NPUNOXKEH BbPXY KOHTEKCTA Ha
onepatop X.

— Pa3paboTeHu ca Mogenn Ha TEKYLLOTO M ¥KeNaHOTO CbCTOAHME.

— [pepnoxkeHn ca yeTnpwu cTpaternm 3a npexoq, ot IPv4 kbm IPv6.

-~ ,B,EMOHCTpMpaH € npoueca Ha M360p Ha CTpaTerna, no KoOATO Aa €BOJIFOUPa MpPeEHKaTa Ha 6a3aTta Ha
aJIroOpUTbMa 3a €BOJIIOLUMOHHNA MbBT.
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MpoTOTMNBT € BHex, MKaLMOHHMN KOMMNAaHU
(Chobyn, TenennHk, TecT-ContoLbHC) .

MeTtoponoruata (M cuctemata 3a TpaHchopmaLuma) ca npeameT Ha BHeapABaHe No
nporpama KoHkypeHTocnocobHocTt ot TEJTEMOUHT OO0/ .

[MpoToTUNBT ce n3non3Ba B KypcoBeTe no MPLS yacT oT 6aKkanaBbpCcKUTE U
MarncTbpckm nporpamu 8 HBY (NETB348, TCMM210).

MpoToTMNUTE Ca HanpaBeHU A0CTbMNHM 33 LUMPOK KPbr OT NOTEHLUMANHN
Nno/a3BaTenu Ypes noprasa 3a copTyep c oTBopeH Koz sourceforge.net noa nmeto
"
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