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UirL. REET — TV 728556, SAT 2KRELK 2D, < DIERR D215,
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3.2 Ry bhNI7—2VEBETIL

RETHWOBREZITOBIZAY VT =2 DETIVALEITS 2L EAARTH S, AFET
xRy b= 28R E T IR T AR E NDL, VRD. INDL., YANG Data Model for
Network Topology DWW TCaiHd 5%,

v b7 — 2@ E TIVIZIE Information Model (IM) & Data Model (DM) 2% %,
IM &, A A& DROERBED/ZDDT —2DXFEL, Mt LTEDLIITT—%
EHNT 20 ERHTHEDTHS, DM Ik, T—XOEKZILATH2EDTHS, 7T—
ROEREIE, BREPIL—LDI L THD, KL TERY bV — 7RO EIHR %
%5 DT DM IZDWTHHT 5,

3y T =B ET VL VX =2y bOE RV, R Y N -0 %
BT 57-0DEDTH D, Mk, 2*v VT2 DM ERRT 2546, € o7k
N, GAGCTHEADO AETHREINT W, TD2d, Bikd Tay s M
THHEEHZ1TS ODIZfENH o7z, TNIE, 2 Y NT =TT L 12T N1 ARER S 1
5. ENKBETCAMEERNL L, BERETIVOMELHEL VW INTE/ZHTH
%, BETIX, BRAREIAPEH S 2B I 5720101 S> D X S icigfba iz 5
W RET D0, BEEADOZDODOFEEH 2D T VD, ZOXSRIFEHIHEDOND Z L
T, 2V M= DOFEEDOHEHEXRY 7 b7 2T ETORVHAEZGIIRD I ENEZL
ns,

Fv MU — 23R EEEICEL T, 24 BOERFHL D, 1 v bV — I BEROREFH
ERAVWTAY b7 —2 bRu YRR, £220EHREAVTHRET 2 I2IELFOEMHR
RETH 5,

o Gl HENE: MRS v b U — IR & A A Y T — 7 Dk AL U TRID T RE
ThHhosl

o WiELiRM:: MM Ay b — 2 ORISR &R R v T — 2 ORERIE R % 70 L
TR THhD Z &

o HIIWRENE: DML TREFLZGETER R Yy MY — 27 ORkIE#RE KB AR TDH
5k
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3.2.1 NDL

NDL(Network Description Language) I 2005 4F(Z % v b7 — 2 ANERIZ AT THEME LS
5ZLETHIL., ZTOHMI 2RMT 57-DI/EREINZHDTHS 9, Aeava—
RO ST E3y b =22 X 0EIEL. REO»D 5 BIRIEXZS T OH
MTH 5,

NDLI&, &2y bU =27 %5k 3 5728 DAF —<IZ RDF (Resource Description Frame-
work) Z FHWCT W5, RDF (&, Y YV —ADFRZET 2720 DPHATH 5, NDL
T 7ANETY N7 =T 20 RELTWED, FEiry N7 —27 2 8T 2551%.
Iy b= REFEL LY N —FOMTHENRETH 7203, H— I NFEITR
o7z, NDL ZZOMED=OIFoNZFBREFETHH, Tudz s PNTHEDE
RARZMEHAT ST, KOMHBLRETHERT S, £72. ThoDild I N7z EFHlix
M EAZBEM T AR gE R 728, R A A VEOEREICHWS Z LW AgETH 5, K 3.2
NDL DAF¥—<Th b,

NDL O LT, YAy N7 — 27 DARERARETH 2 Z BT o5N5, TD
72, / — FORAUEARETE 0w, £/, Yxy b =2 Xy N7 =2 %5
HEL TR TE 4\, TD7d, OSIZIE T IIVIZEIT % Data Link gD LAN & VLAN
MEUCERGRTR-oTUE S,

name description lacatedAt haslinterface

connectedTo capacity encodingType encodingLabel

3.2: NDL @ topology scheme
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3.2.2 INDL

INDL(Infrastructire and Network Description Language) t%, 2012 4£(2 7 /3 2 D&HE
IZHKIF L e WEdid 2 @8t 5 Z e 2 HINIZE o 7z (10, /2, 2 Ea—RA VT J R
NI FvIlB T Ao ESEEL, VY —ADRIL RN T RETH S, INDL
%, FLidizBI LT NDL QUG % 2T CIE S 172728, NDL %, {tid NDL Z3£i2 L
TR E N7 Rl 53k & BLEA O THE AT TH 5. X 3.3k, INDL O2ROH
B2 RIHERTDH D,

Node
Component
Processor Storage
Component Component

VirtualNode
Component

¥ 3.3: INDL D& A

3.2.3 Multi-Layered Network Description Model

RIVFLAYRY NT—=ZFETIVIE, 2y T =7 Y AT L5 U TR O BEBERH
RS Z el (REEREEMENICRIATERILVF LAY XY NT—JET L TH D
[11], 75 7BERTDI 77 G = (V,E) 2k LZbDTHY, /—RFE I v I7DHEEL
WODEHRTREINS, M34DESIZ—DODKEIT—>D /) — RTHRIT, HitoH
FLLUT/ = BEVAVIFET S, £oT, TN6D /) — RO 77 LT—D
Dy b7 —IBERMPRIII NG,

HZLAYD/) — Rz, ZO0HRERF>TWS, —2HD LA VOISR, —2HIF—
REHTE ) - RTHE2HLOEHR, ZOHALA Y LTI TRERERTH B
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IP7RVAPMACT KLA, K= bBESEDERTH D, TD7D, %L1 Y Timdiy
GG EZRT LI ENAEEETH B,

Server A Firewall Server B
Service: HTTP IP: 192.168.0.2 IP: 192.168.1.2 Service: HTTP
Application: Apache Application: Apache
OS: Linux OS: Solaris
IP: 192.168.0.1 IP: 192.168.1.1
MAC: 11:11:11:11:11:11 MAC: 22:22:22:22:22:22
- O i i —Q | e
B — E— S E— oot a
i HTTR i i HIrTP i
| t r r r r C P L 4
! </ Apaghe ! ! A{pache\> ! ayer
i oo :r E—— S i
i N\ 192.168.0.1  192.168.0. $2.168.1.2  192.168.1.1 /~ i
: - : : o (O | Layers
1 inux 1 1 olaris i
i fromeeree :r E— e i
| N\ 11111111 | i 22:22:22:22!22:22/ i
- O a a T e
| O : ; ; ; C | Layer 1
| ServerA | | Firewall | | ServerB |

3.4: Multi-Layered Network Description Model M ZEif]

3.2.4 YANG Data Model for Network Topology

YANG Data Model for Network Topology (. YANG(Yet Another Next Generation)
EWIT—RETNTAHY DU —2 bRV ERETHI L 2HMNE LZIETFD K J 7
FTH DB [12],

YANG (%, RFC6020[13] THE I N2y bV — 7 EHKEHROEHE 70 haLTh b
NETCONF THHSNLHEHHDT =X 74— hTHD, *v b7 —I7HEOBE
HEX R E O ARG LS Nz EHE AP L X T WER TR T2 Z &5 YANG
DHITH 5,
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3.3 RXYPNT—VDKREICEITBESR

AKETIZ, BEDORY bU—Z2BREFIEIZB T BHELAZ T, TOMBEIZT 38R
HIFIZOWTHRT %,

2V M7= DT EITOTRO XY M7 — BRI U TR EEHX%Z1T D LT,
La—YVIT—IlLoTIB XY NV —JEEDFERKIE, *Y NT—=IFRL—ZD
WETFICN T 2RO X, HEFEPFDOF—KR—FDXA TIATHE, ZNHid,
3w M —BERICREE KM I EIFNIAMB LIV Ea— R0 IZAMNS 2 .
MTENTED ZFTIEL AR Y N — 7 EEZRRICHIET S Z LD AHETH 5,
RESINTVEREHEROMETIE 23] B —D7a haLFzid, BDo5Ih-EK
DO7E b VIZE T EHREHROZLYE T2 ETMET 2 Z & THFEVRVDRE %17
5, LU, BEINTWVWERCHEROMRETIEIIRTCHEA 2B SHBI ZHELSL WGE
X, DUOEETH>THHEVIRT L, xy NV —I 2R TRNIKE RET % B 53%
FHHIZIT> TWAIGERH 5720, EIE SN WAREMEN D 5,

¥/, TRV ARADEI A VT =TI OERIZAEIZEZ 572D, web
R=Y LEDI VYT —DTAY NI =20 %2GLY—NROTTI53147 VADREMPEEI N
52e0Hb, TDEIBRY TN TIZL o THEBEICREHREESBA ONDZ N
BT DN LA BRI TE R,
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BAE TILFLA VIS L E—BMER
BEFEDRE

3y RNU—270MELIX, RV T =2 L@ T BEBMOBIROIRD T & B2 R D S
BHIL, TOMILEITS 22 THD, *v MU —IHBROKREERCY 7 b7, N—
Ry T 7IZMAT, 8ET 570 b )BT U TRE R 1T D FENMEET B,

BIETIE, XY NV =T ARV —XDEDIZLoTR I B XY NV =TI EEE T 5
=DIZIE, BEEBRORENBETH B I 2R Uz, £, BEOFETIEY - A
MUTAY N7 =2 BHBEITHAZTZ N LR 3xy T —2IZMEZITS T LBk
BNZ L RER Uz, KETIE, TOL543y N7 =218 LU CREEROME 1T
IZIXED &S REREDNBENRE LR T 5,

4.1 HRERBO—EMMREEARANM

LT AR B —EMERE & X, EROT— X DMTEKT 2 H W FERFHEELTH
HWWDPFARBEZETH B, DF DFHREBHRO—EMERE L X, HBEDXY N7 — 78D
REBWOT T, MSUTEHBRINBREEFHRIZFELRNDPFARSL Z & TH S,

Mo BEE XY MU — BRI AT RN —EMREETO Itk oT, Ay b
T — DT AENIGED 2T AN TE, XY NI =TI AR —XIZFRD % 385
SHEHDLILDVHHETH D, 20O, FEFRO—HMEME R 2 -~ 7 —DxkKE
LTHEHTH»®»SELEZ 5,

¥/, AV NI =2 ARL—ZDLa—I VI T2k THRETIHEBHROMD
X, FIETHBRR7Z2y b7 — 27 OFIREFIED & 5 ITEHED X v b7 — 7 B8R D% ENE
WEZRILMET LI THRAITLZEVAETH S, LU INhoDFKIT, REFR
ERIZH U THREZIT>TWADTIERL, B THMIVPHE—DXY hT—T7 LAY
DFEHHRERET 25D TH 72,
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4.2 RILFLAYRY ND—IO DXL

TANFLAY Ry b T =223, Fv b7 =7 OBEEEICBWTERDOL A Y TF —
R DRV EER XY NI =7 DZ L Thbd, IvEa— AR OMEHEEED OSI 2|
EFNTEZRSINTVWE LS, DBV A VIIFTALA YIZE > THSEILS Wi Bl 5
ZoN, BNV YIZHLTHEDO VS YOEREDOH 12 G/ LIET, &L 1 Y OEMS:
T AEENRGFEMEL. FNSE LA VEICEHKT 2 2 & TR RS I AL D
XBZLEBBHNTNDS, FDH, Y=L AT LIxy T — 2 2MABZ 27O, H
B3y N7 = ERENOXY T =IO UTHAZZ 5720, BfFO—HIERE
TIERIGHR RN, DEVBGFOFETIE, H2 70 hIVPE—~DXYy b T =2 LA
YIZHF LU TOAREZEITIDT, v NT—2 LA V2L CHREHEREZRET 5121
At Thsb,

WERDBEMORE T 1L, A TR E S22y bT — BB OREIHRICE
FNLE DT b IR LT EEREEZTS, TNOOFHEE, RESNZLTY
FIEY—EAETOATITONT VWSO, O To haLery b= 1Y%
BT L C—EMEZBGET S Z ek, LT, EHROXY h =2 LAY 2D
WIFRRE R D 2 v b7 — ZARAUEHAT R b ¥ 2 VEAT R U TP E SN2y, D
720, BEFETIIREONRL B2y NI =LA D5, TORRLVAYIZHZS
2y N7 =2 LAY EHIBIZREZITO BENRDH 5,

4.2.1 B—LAYOEK

REBHRO —BHUEREEZIALF LAY 2y VT =2 IZHIEIE2I12HT>T, B—0D
2V NT=O VA VPRETFIETEDLSIZREINE PR3, ¥M4.11F, ETFTVE%E
922y N7 =2 L ZNITET BSOS NZREFTHRTH S, £7-. K4.2 1,
REFIECBVWTHE—LV I VYOREEZERT,

Protocol Function

Protocol Function 1Z. B3ALA Y ETO70 balLVDEELKRT, &L 1 YD Pro-
tocol Function 1ZPUD DIEHRZFFD, —DHMBE DR Y b7 — 7SR DEREE®RD S EK
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INDOPERIHER, —OHPMERI NS B L o e wmAE. = DHMETH LA
YORE#R., WOHPDRET S VAV ET—EG#I+Th 5,

Protocol Channel

Protocol Channel i%, [d— L 1 ¥ _ETZD® Protocol Function Z#EX72HDEH DT
b5, Blhdrry N7 —IBEBRETT—XDRENEND S Z & %2173, Protocol Channel
. WO DEHRERED, —DHIEZ DD Protocol Function D711 —~DHMERZ 1
LI IS IEREEHREE, —OHMET ALV YOBH, WOHPET AL 1V ET—E
AT Th B,

Protocol Relay

Protocol Relay 1%, Fl—L 1 ¥ _ETZ2® Protocol Channel Z#E372bDEDTH 5,
[A—Dxy N7 — VBT T — X OREEADH B L 2R, V—XTlEry hT7—2
LAY TREIN, AAvFTIET—XY) VI ETREINS, Protocol Relay 1%, M
DDIEHE R D, —DHIE"D®D Protocol Function D717, —DOHMMERINDHEL
Bo R EHWMEE. = 2HMET S VA YORFHR. WOHMET S LAY ET—RER55
FTThD,

! Ip route default 1.0.0.0/16 ge-0/0/1
E Ip route default 1.0.1.0/16 ge-0/0/2

' ge-0/0/1:
' ip: 10.0.0.1/16
ethO: 1 ge-0/0/2: eth:
ip: 10.0.0.2/16 i ip:10.0.1.1/16 ip: 10.0.1.2/16
T~ eth0 ge-0/0/1 \) ge-0/0/2 ethi 0~
Client A Router A Server B

B 4.1: Ty bT—2 (IP)
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| |

Protocol Channel Protocol Relay Protocol Channel

Protocol Function

| |

Device

4.2 |MEFHERIIBIF 242y PT =7 LA Y O

4.2.2 LA VEOEKEERYE

2 b7 =2 LA YIZET BRGNS R N S RIZIHICEAE RS T—D
DRELDBEREZMERL TWbE, TDZD AL A YD 6 EAL VA YVIZIT T FHIRRICHRE
21795121, EALLV A ¥ D Protocol Function ¥ 7z1% Protocol Channel 23 AL A ¥ T&
DOEEEZH > TWHBITE D MBENDH D, TD728. Protocol Function & Protocol
Channel 372K &H—DD FA VA VY DETH DITH U THERAFEFRZ RO, K2R
DAESIF ALV YRS LAY THD, M43k, ETIMVEEZITS > XY T —2 &
TR T 2R ORI N ERFHRTH S, K 4.4, 451, Protocol Function &
Protocol Channel 125 1} 2KFRMR % KT,

E Ip route default 1.0.0.0/16 ge-0/0/1 E
' Ip route default 1.0.1.0/16 ge-0/0/2 |

ge-0/0/1:
mac: 9a:ce:5e:90:cf:5a
line protocol: up

ip: 10.0.0.1/16
ethO: ge-0/0/2: eth1:
mac:2a:52:€6:6a:92:68 mac: 9a:ce:5e:90:cf:5b mac: 72:ad:e7:34:00:4e
line protocol: up line protocol: up line protocol: up
ip: 10.0.0.2/16 ' ip: 10.0.1.1/16 ; ip: 10.0.1.2/16
T eth0 ge-0/0/1 '~ ) ge-0/0/2 ethi 0~
Client A Router A Server B

B 4.3: v Fvzxy bT—2 (MAC + IP)
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Protocol Channel

A
\A

Layer N+1

Dependency

Layer N

Device

4.4: Protocol Function 1Z 8 1} 2 K17 R

Protocol Channel
Layer N+1 .< 7\ N =.

TN \

Layer N

Device

4.5: Protocol Channel (Z 5 1 2 KA7E 4R

4.2.3 LAVREICEITDZRY NT7—J{REIEEMICOVTOER

Fv N7 — 2 RRULEAT E b R VEMTICB IS L1 YiEER, fEkotry T —2 L
AY LRBRIZE—DL A Y& LTS, v b7 — ZARAUEEAR %Y —  MEAR LA A%
HUAER, ARSI NZEDTHS, 2F0, Y= MRAEULIZB T 2 REZENT72HD
Fw N7 = ZINDERP SHBIZ> THERAFNTTH Z, ToTry b7 — 7 RAEULE
MiDRFEL LTHEIFS VLAN B A V25 0 IENS, £72, bR VEMIETAL
AXVIZBIB 20/ —N%& BV A Y THENIZ—2D /) = RO X S51ZHD Z AT
5, Lo T, 2y b7 =2 EA L b 2IVEE 2y T —2 LA Y TREL
TAGEIE. LAY EERUBEDOL A Y RIS 28 TRk Z 2 h
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A[EETH 5,

UL, 2w b7 —=248UEE & b 2 IVE#HiicBWT, B LA Y& TRV YD
Protocol Function ¥ 7z1% Protocol Channel (&, AR —I—ITH G LR W & 035
5, TDHGE, ALV A Y CHREIIZ—DIZRATWAEREN LA LA VYT OR REITAk
528 a%ELLIER, —H TRV YT O EIZRATWAEEN EALT VY T—
DB Z B EN LIRS,

ETIMEEINAER, 2w b T — 7 AL D 2 R ITIRET TR AR D L 1 VI E &
THV— N Lo TR NS 2D, ZEAALENZTNDE Z e Ty b7 — 7 RALE
i & NALRNZE T AL T 5 Z LA ATRET H 5.

J—ROZEL | /—RO%EH | UVI0RELR | UYIOER
----- Layer
vy @@ L d o—O o—©O
AY 4 V4 \ : : : :
Layer N ’ . ‘ ._‘ ._.
@ -~ —UVy ---BE

4.6: 2w b7 =7 RIEULEANIC B 1) 5 Z HAL & i

4.3 IL—IVICE D<K BEBFE
AEITHE. VSN TIT S RO RE I DV TR B,

REFEIZEZ2ET VL, BEHBRPSERI NG, ZDOEHBRITTE R LN
BT 2I121E, REHBPOETIVEESBRICERGZHEL, TNITEDVWTHRET 24
b D,

HBLAYIZEWT, Protocol Function, Protocol Channel, Protocol Relay &, f&1#
BRER O MLV A VYOERPMFEL ZITNE RS2\, LiedoT, B 1 vYo—H
P TFALL A Y O—BWD LIZKILT 2, 2D7H, MEZTIBRIETFALY A Vo bAL
VA YIZHEP o THREZITIBELDH S, LA ->T, BV VIZRZIFEZZONT
BLAYDOEN%L 50T, —EMNEZHRTLIDOIFHL <05, HiZ, LA VITR
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BIEETFALVAYDOEPDRL 50D T, —BUZHRTLIORELTH D, MATIE,
RLVFLAY Ry NI =7 DIRGFDME LMREDR E 2RI,

RETHIHREHE RO —HEMEIX, *y b7 - BBRORTHERE XY NI =2 LAY
BIZOEEL, LA VYHRNDOL—LE LA YREIDOL—VIZH> TS, 25D —bik, &
EHBEP S VA YBIZETIEEIT D 2DDRMETH D, ThZThDOL 1YL A VT
BBV —=IERD,

LA VYD =V, B—D LA VD Protocol Function, Protocol Channel, Protocol
Relay 2 €ETWALT 572DV —ILVTH 5, L1 VREIDOL—ILIE, ZODLA YDOEKRE
RIBDTHDB, D72, Protocol Function, Protocol Channel, Protocol Relay Dk
FRERIELVA PEIOL—VTRING, M481%k, ROV AI VY EMET E2HEOL1Y
NOL— & LA YDV IVOREHETH D, HIZIE LI1Y ClcBils—HMED
BREZT55HE. V1Y A B, COL—LEZNS5DL A VEIDIL—ILIZEDINT, &K
ETMDOLVAYROETIVLETS, £72. LAY EXBITS2-BEOREZITSHEG
. V1Y A B. C. D. EDLV—LeZEnNoD LA VHEDIL—IVIZEDWTERS i
DLAYIroETMEITD,
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4.3.1 LA4AVYRDIL—I

LAYADIL—IVIZ, B—D LA ¥IZEWT Protocol Function, Protocol Channel,
Protocol Relay W33 5720 DKMETH D, £72. LI VYHDIL—IVIFKEL ZDIThH
T DI EWHKS, UTFIZZONHEE2RT,

o HEBMIZEEINTWVWABXREFIHHIZOWTDIL—)L
o BipB 1w MU — IR DR EEWMDME TG/~ NE)L—)b
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EEERERN _

Layer A 0 ¢ 6 Layer A D—EB %
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AECTHHUZBEEL S AT LOEMFZFERT 572012, —BUERAEL VYV DFERIC
l& Prolog Z W7z, xv b7 — 7R OBREHREMAEDOEG W E XK S FNTHET,
TN S DEARMEIZDOWTRET 5 Z EWHREEZ DL TH 5,

Prolog 1 1970 ERUZBIF I Nzl 70 /9 I VI EED—DTh 5, [HE| %
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ZDD, 2y b7 —IVBBBROBREFREMREDOEHNE LS ZLAHETHD, £
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VAYADIL—ILE LA YRIOIL—IVIFHKD 78 b VPR REZDT, TNEFNDL A
YCRLZ, EBIZRELZAY N7 =2 DL —VIZDOWTHIT 5,

REFIRIZEBIF 5 ETIVT, Protocol Function & U Protocol Channel D %D 72 D
V—=)UIZDWT Prolog TEELZAY N7 =2 LA VHEHIZHKARS, LEIXIETHRNT
Multi-Layered Network Description Model [11]. YANG Data Model for Network topology
[12] 221217 > 7,

Physical L 1 v

Physical L' ¥ TRIL X5 Protocol Function & Protocol Channel % #§a%d % H3
E v M7 =7 BREGEORERRIC AN E T NRN, TDD, KLV TlELrY b
7 — 7 BARREOWIBLIN MR 2 2 — P B U < IXLLDP D Fikz W TR 9 5 B A
Hb, TD-H, REFEFEIZEDIREY AT LIZEWT Physical L1 ¥ OFE#RIX b
FANT VA= LU TH#F b B, Physical L1 ¥IiZEWT Protocol Function & Protocol
Channel i, ATD &SIz N 5,
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physical_func(Func_id, -1, Int_name, Config_id).
physical_chan(Chan_id, -1, [Func_id_a, Func_id_b]).

Data Link L 1 ¥

Data Link L Y1281} % Protocol Funtion X, v F 7 — 7 &R OB EHRAIC T
A r7ubha), -H/ETHEH, MAC7 FLVA, MTU, At—FOHEMEGENTW
5H, POEUA V& —7 2 — A% % EMEIZR D Physical L 1 v _E®D Protocol Function
PFET B Z & THE I NS, £72. Protocol Channel i, —2® Protocol Function
JEHEIZH U TREZITW, EYThIGEERI NS,

is_datalink_func(Func_id, Ref_func_id, Int_name, Device_id) :-
include_datalink_config(Int_name, Device_id),

physical_function(Reference_func_id, _, Int_name, Device_id).

is_datalink_chan(Chan_id, Ref_Chan_id, [Func_id_a, Func_id_b]) :-
datalink_func(Node_id_a, Ref_func_id_a, Int_name_a, Device_id_a),
datalink_func(Node_id_b, Ref_func_id_b, Int_name_b, Device_id_b),
physical_chan(Ref_chan_id, _, [Ref_func_id_a, Ref_func_id_b]),
P = [Func_id_a, Func_id_b],
is_different_device(P),
is_same_duplex(P),
is_different_macaddr(P),
is_same_mtu(P),

is_same_speed(P).

VLAN L1+

VLAN VAo ¥IZ51F % Protocol Function (&, v N7 — 73 OBEE R I1Z VLAN
DEATEVLANID & ENTWEH, DRl 1 Y THS Data Link LAV EIZ
HUA YR —7 =A% %ZEMIZEFD Protocol Function 2 FAET 5 Z & THEB I N5,
VLAN iIZDWTOREHHE N E EN2 WG 1E, Data Link L ¥ ® Protocol Function
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CHEIUEDIZHK D, F72. Protocol Channel IZ. —2®D Protocol Function ®Jg@MEIZR L
THEEZTW., BHYITHIGEEMI NS,

vlan_func(Func_id, Ref_Func_id, Int_name, Device_id, Type, Vlan_id)
include_vlan_config(Int_name, Device_id, Type, Vlan_id),

datalink_func(Func_id, Ref_func_id, Int_name, Device_id).

vlan_chan(Chan_id, Ref_Chan_id, [Func_id_a, Func_id_b]) :-
vlan_func(Func_id_a, Ref_func_id_a, Int_name_a, Device_id_a, Type_a, Id_a),
vlan_func(Func_id_b, Ref_func_id_b, Int_name_b, Device_id_b, Type_b, Id_b),

datalink_chan(Ref_chan_id, _, [Ref_func_id_a, Ref_func_id_b]l),

P = [Func_id_a, Func_id_b],

is_vlan_reachable(P).

Network L 1 V¥

Network L A Y1257 5 Protocol Funtion 1. v M7 — 78 DORER/HRPIZIP 7
RUZADHEEHBREENTWEH, »OEIUA VX —T7 2 — AL %2@MIZEFD VLAN L1

Y _E® Protocol Function 2’F(£3 5 Z & THEK X NS, F£7-. Protocol Channel 1%, —
D@ Protocol Function D IP 7 KL AIZX U THREZ T\, EBYITHhAGEEKI NS,

ip_func(Func_id, Ref_func_id, Int_name, Device_id)
include_ip_config(Int_name, Device_id),
vlan_func(Func_id, _, Int_name, Device_id).
ip_chan(Chan_id, Ref_chan_id, [Func_id_a, Func_id_b], Duplex) :-
ip_node(Func_id_a, Ref_func_id_a, Int_name_a, Device_id_a),
ip_node(Func_id_b, Ref_func_id_b, Int_name_b, Device_id_b),
P = [Func_id_a, Func_id_b],
vlan_chan(Ref_chan_id, _, [Ref_func_id_a, Ref_func_id_b]l),
is_different_device(P),

is_reachable_ipaddr(P).
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Transport L 1 v

Transport L 1 ViZ& 1} % Protocol Funtion (&, A — FESELAT— VAT 747
U —I)IVOHHZBEWHE UTHD, *v N7 — 7GR OREF/HRPITHE— NESDIHHE
NEEFNTVWEHE, POEUAS VR —T7 =A% EWHIZED IP L 1 ¥ _E® Protocol
Function WFEET 5 Z & THEKSI NS, 72, Protocol Channel i, —2® Protocol
Function DR — FEFEFEAT = VAT 747 T4 —)V7 FLAIZHRUTHREZITWVD,
ITthsGaHERI NG,

is_transport_func(Funct_id, Ref_Func_id, Int_name, Device_id, Port, Acl) :-
include_transport_config(Int_name, Device_id),

ip_func(Ref_func_id, _, Int_name, Device_id).

is_transport_chan(Chan_id, Ref_Chan_id, [Func_id_a, Func_id_b], Duplex) :-

transport_func(Func_id_a, Ref_Func_id_a, Int_name_a, Device_id_a, _Port_a ,

Acl_a),

transport_func(Func_id_b, Ref_Func_id_b, Int_name_b, Device_id_b, _Port_b ,
Acl_b),

ip_chan(Ref_chan_id, _, [Ref_func_id_a, Ref_func_id_b], Duplex).
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V—ZA3— K 6.1: Y—NDHFEHHR

config(Config_id, line_protocol(’eth0’, 1)).
config(Config_id, duplex(’eth0’, auto)).

config(Config_id, mac_address(’ethO’, ’14:10:9f:e2:db:61°)).
config(Config_id, mtu(’eth0’, 1500)).

config(Config_id, speed(’eth0’, auto)).

config(Config_id, client_port(’eth0’)).

config(Config id, ip_address(’eth0’, ’192.168.10.10/24°)).

V—232—NK 6.2: 7V v YOREER

config(Config_id, line_protocol(’ge-1/0/1’, 1)).
config(Config_id, duplex(’ge-1/0/1’, auto)).

config(Config_id, mac_address(’ge-1/0/1’, ’14:10:9f:e2:db:62°)).
config(Config_id, mtu(’ge-1/0/1’, 1500)).

config(Config_id, speed(’ge-1/0/1’, auto)).

config(Config_id, bridge_port(’ge-1/0/1’)).

config(Config_id, line_protocol(’ge-1/0/2’, 1)).
config(Config_id, duplex(’ge-1/0/2’, auto)).

config(Config_id, mac_address(’ge-1/0/2’, °14:10:9f:e2:db:63°)).
config(Config_id, mtu(’ge-1/0/2’, 1500)).

config(Config_id, speed(’ge-1/0/2’, auto)).

config(Config_di, bridge_port(’ge-1/0/2’)).
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V—ZA3— K 6.3: L—RDHEER

config(Config_id, line_protocol(’ge-1/0/1’, 1)).
config(Config_id, duplex(’ge-1/0/1’, auto)).
config(Config_id, mac_address(’ge-1/0/1’, ’14:10:9f:e2:db:62°)).
config(Config_id, mtu(’ge-1/0/1’, 1500)).
config(Config_id, speed(’ge-1/0/1’, auto)).

config(Config_id, router_port(’ge-1/0/1’)).
config(Config_id, ip_address(’ge-1/0/1’, °192.168.10.1/24°)).

config(Config_id, line_protocol(’ge-1/0/2’, 1)).
config(Config_id, duplex(’ge-1/0/2’, auto)).
config(Config_id, mac_address(’ge-1/0/2’, ’14:10:9f:e2:db:63’)).
config(Config_id, mtu(’ge-1/0/2’, 1500)).
config(Config_id, speed(’ge-1/0/2’, auto)).

config(Config_id, router_port(’ge-1/0/27)).
config(Config_id, ip_address(’ge-1/0/2’, °10.0.0.1/16°)).

config(Config_id, ip_route(’192.168.10.0/24°, ’ge-1/0/1’)).
config(Config_id, ip_route(’10.0.0.0/16°, ’ge-1/0/27)).
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V—2A32—FK 64: 77477 —I)IVDHEHHR

config(l, line_protocol(’ge-1/0/1’, 1)).

config(l, duplex(’ge-1/0/1’, auto)).

config(l, mac_address(’ge-1/0/1’, ’14:10:9f:e2:db:62°)).
config(l, mtu(’ge-1/0/1’, 1500)).

config(l, speed(’ge-1/0/1’, auto)).

config(1l, router_port(’ge-1/0/1)).
config(l, ip_address(’ge-1/0/1’, °192.168.10.1/24°)).

config(l, line_protocol(’ge-1/0/2’, 1)).

config(l, duplex(’ge-1/0/2’, auto)).

config(l, mac_address(’ge-1/0/2’, ’14:10:9f:e2:db:63’)).
config(l, mtu(’ge-1/0/2’, 1500)).

config(l, speed(’ge-1/0/2’, auto)).

config(l, router_port(’ge-1/0/27)).
config(l, ip_address(’ge-1/0/2’, ’10.0.0.1/16°)).

config(l, ip_route(’192.168.10.0/24°, ’ge-1/0/17)).
config(l, ip_route(’10.0.0.0/16’, ’ge-1/0/27)).

config(l, ip_access_control(10, ’permit’, ’192.168.10.0/24’, ’any’, 80)).
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e OS: MAC OS X 10.12.3
e CPU: 2.7GHz Intel Core i7 (4 core)
e Memory: 16GB 1600 MHz DDR3

e Processing system: SWI-Prolog
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