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2-a. BEHIPEEH DT AN

:~/00l-mddo/netomox-exp$ bundle exec ruby exe/mddo_toolbox.rb

—i g . . . . .
R [ S get_subsets -f json netoviz_model/batfish-test-topology 1213 demola.json | jq
T:EmNW.Ia Z,r Ja:FEﬁ )/79 I'b_/ ".[] | select(.network=="1ayer3") | .subsets[] |
Seg_192.16¢ select(.flag.multiple_prefix_segments)'
: {
host22 switch] "elements": [
host11 "layer3 Seg 192.168.2.0/24+",
o host12 "layer3_ Seg 192.168.2.0/24+_ switchl GigabitEthernetl/0/5",
"layer3__host21",
Swi GigabitEthernet1/0/6 Segaoe "layer‘3_h05t21_eth@":
o switch2 "layer3 Seg 192.168.2.0/24+ switchl GigabitEthernetl/0/6",
layer3_Seg_192.168.2.0/24+ “layer3__host22%,
A« Node type: segment "layer3__host22__ethe",
. ELZ%Q "layer3_ Seg 192.168.2.0/24+ switch2 GigabitEthernet1/0/7",
pthO o Prefix: 192.168.2.0/24, Metric: 0, Flag: "1ayer‘3 hOSt23",
° fix: 2. ic: ag: -
host21 Prefix: 192.168.2.0/25, Metric: 0, Flag "layer‘3_host23_eth0"
1,
"flag": { T ARZIZ T+
"multiple_prefix_segments": 1 12DET AVMZEHDIP prefixh’dh 5
} (ZZTlEhostD R YN T RIHEIR)
L Layer3 | host22 }
(VLANZOO%B&]\) @l layer3_ host22__ethO .~/ool—mddo/netomox—exp$

« Description:
» |P Address: 192.168.2.102/25

B|GL@BE 12 BIGLOBE Inc.
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host23
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host11_eth0

— Layer2 (VLAN100)

hagiwara@deve2:~/o0o0l-mddo/netomox-exp$ bundle exec ruby

exe/mddo_toolbox.rb get_subsets -f json

netoviz_model/batfish-test-topology 1213 demolb.json | jq '.[]

{
host14_ethO
/VIgh100
gabitEtherngkld0/3
“host13_eth0
1,
}
}

| select(.network=="1ayer2") | .subsets[] | select(.flag.loop)

"elements": [

"layer2 switchl Vl1anlee",

"layer2_ switchl V1anle0__GigabitEthernetl/o/1",
"layer2 hostll ethe",

"layer2_hostll etho_ethe",
"layer2__switchl_V1anle0__GigabitEthernetl/0/2",
"layer2_ hostl2 etho",

"layer2 hostl2 etho ethe",

"layer2_ switchl V1anle@__GigabitEthernetl/0/23",
"layer2 switch2 Vl1anlee",

"layer2_ switch2 V1anle0__GigabitEthernetl/0/23",
"layer2__switch2_V1anl100__GigabitEthernetl/0/3",
"layer2_ host13_etho",

"layer2 hostl3 etho ethe",

"layer2_ switch2 V1anle0__GigabitEthernetl/0/4",
"layer2 hostl4 etho",

"layer2__hostl4 etho__ethe",
"layer2__switch2_V1anl100__GigabitEthernetl/0/24",
"layer2 switchl V1anle0__GigabitEthernetl/0/24"

"flag": {

"loop": true

hagiwara@dev02:~/o0o0l-mddo/netomox-exp$
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, config, stateld
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@-2a: MRAST—ADER(F

:~/o0ol-mddo/playground$ docker-compose up -d
:~/o0ol-mddo/playground$ docker-compose run netomox-exp bash
:/netomox-exp# bundle exec rake

(B8)

bundle exeGuaciEeHe
/mddo/neto

/mddo/n SRR YRR ink— !
IS Original snapshot + Link—down snapshot (£L1!)

bundle exeq /7]3 /\Q—J)ODQEE‘Z
/mddo/net

mc /2d2§/2 ® %ﬁ\'lﬁ*lio)ﬂiﬁ‘z
/mddo/neto
bundle exec netomox di

-0 /mddo/netoviz_model/pushed_contigs_
mv /mddo/netoviz_model/pushed_configs_linkdown_mddo_network_36.json.diff
/mddo/netoviz_model/pushed_configs_linkdown_mddo_network_36.7json

rm -f /mddo/netoviz_model/*.diff

bundle exec netomox diff -o /mddo/netoviz_model/pushed_configs_drawoff_mddo_network.json.diff

/mddo/netoviz_model/pushed_configs_mddo_network.json /mddo/netoviz_model/pushed_configs_drawoff_mddo_network.json
mv /mddo/netoviz_model/pushed_configs_drawoff_mddo_network.json.diff /mddo/netoviz_model/pushed_configs_drawoff_mddo_network.json

cp model defs/layout/*.json /mddo/netoviz_model
:/netomox-exp#

BIGL@BE 18

etwork_34.json.diff
lel/pushed_configs_linkdown_mddo_network_34.7json

etwork_35.json.diff
lel/pushed_configs_linkdown_mddo_network_35.7json

inkdown_mddo_network_36.json.diff
/mddo/netoviz_model/pushed_configs_drawoff_mddo_network.json /mddo/netoviz_model/pushed_configs_linkdown_mddo_network_36.json
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@-3a: L3N EETAMNT AN EI—2EER)

environment: TETIE

network: pushed_configs Source group — Destination group M#A

snapshot: mddo_network % S AHEDHEEER
TIN—TEE JL—TRORAALMEHEDEHE,
groups: Bl — 1) TR SEndpoint(IPFHFD FAMIEIZIC TREEEZOND

reg.a VL10 hosts: AVRITI—R)DES
- regiona-svr@l__enpls4
- regiona-svr@2__enpls4
reg.b_VL1010 hosts:
- regionb-svr@l__enpls4
reg.b_VL1020 hosts:
- regionb-svre2__enpls4 }

RegionB
Network

reg.b_ reg.b_
VL1010_ VL1020_

hosts en854 ef%84 hosts

patterns:
- [reg.a_VL10 hosts, reg.b VL1010 hosts]
- [reg.a_VL10 hosts, reg.b VL1020 hosts]

TAMNNE—2FEH

EDTIIL—TRET
L3ZNZEETRANET BH\?
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(3-3b: L3ZIZE 47 X ;(Linkdown)

Link—down

shapshots

:/netomox-exp# bundle exec ruby exe/mddo_toolbox.rb test_reachability exe/traceroute_patterns.yaml -n pushed_configs linkdown -r

(&)

test: pushed_configs_linkdown/mddo_network_ 19 <No.19: down RegionA-PE@1[ge-0/0/2] <=> RegionA-CE@1[Ethernetl] in layeril>:

/home/hagiwara/ool-mddo/netomox-exp/exe/reach_test/test_traceroute_result.rb:14:in “block (6 levels) FallL,T:TZl‘/T_ZjJ\%%)
11: sub_test case "CASE: #{test case['case'][0]} -> #{test case['case'][1]}" do
12: test_case['traceroute'].each do |trace]

13: test "#{trace[0]}/#{trace[1l]} <#{trace[2]}>" do

: (0.000920)

test: pushed_configs_1linkd 4/144 "C = | p1[ge-0/0/1] <=> RegionB-PE@2[ge-0/0/1] in layeril>:
.: (0.000056) S Fal
(EB) 144 = 36 snapshots(links) * 4 flows

Finished in ©.02493022 seconds.




B)-3c: L3ZI|3E

=T AR (Linkdown)

TAMEERH <) /CSV)TEMLI-=-TANM —RE&E

root@782dac92ba’c:/netomox-exp# csvtool col 6-8 pushed configs linkdown.test_ summary.csv

Description

No.19: down RegionA-PE@1[ge-0/0/2]
No.19: down RegionA-PE@1[ge-0/0/2]
No.19: down RegionA-PE@1[ge-0/0/2]
No.19: down RegionA-PE@1[ge-0/0/2]
root@782dac92ba7c:/netomox-exp#

<=> RegionA-CE@1[Ethernetl]
<=> RegionA-CE@1[Ethernetl]
<=> RegionA-CE@1[Ethernetl]
<=> RegionA-CE@1[Ethernetl]

in
in
in
in

layeri
layerl
layeri
layerl

Deposition Hops

NO_ROUTE regiona-svr@l[enpls4]->regiona-ce@l[V1anlo]
NO_ROUTE regiona-svr@2[enpls4]->regiona-ce@l[V1anlo]
NO_ROUTE regiona-svr@l[enpls4]->regiona-ce@l[V1anlo]
NO_ROUTE regiona-svr@2[enpls4]->regiona-ce@l[V1anlo]

T AR —X No.19 TFail

RegionA—PEO01~CEQ1fEI D) o5 9>

Hops%l|
Server — CE (default gateway) TlLEFEH>TULVE?

BIGL@BE
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Q-4a: FELAVYDEEF TV (No.19)

Layer1 Layer3
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e 3ed/D&:t,e,dl \ I35 '\g)lglff Hded/Deletec] | regonapecz

\ Seq 172.16.0.0/30

) ! 123 0heped?_ge-0/0/1.0 ) e
\ el ofEgioNa pe02 O/ ;o
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\ \
: \
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@,17216‘1.0/30 X
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g

Seg_1 72. 30 20
o Rumatll

Eglonedt
220 2 Seg_1721650/3y> 0

reffone @ e
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@-4b: T /N4 RADIRAEFEER(NO.19)

A

RELIRIE CEFICHET S
- Batfish E CER&ET 5

+ Configff 2

:~/00l-mddo/playground$ docker-compose exec batfish-wrapper python -i

(&)

>>> from pybatfish.client.session import Session
>>> bf = Session()

>>> bf.set_network('pushed_configs linkdown")
'pushed_configs_linkdown'

>>> bf.set_snapshot('mddo_network 19')
'mddo_network_ 19"

>>> bf.q.routes(nodes="regiona-ce@l"').answer().frame()

Node VRF Network Next_Hop IP Next_Hop_ Interface
@ regiona-ce@l default 172.16.5.0/30 AUTO/NONE(-11)
1 regiona-ce@l default 172.30.10.0/24 AUTO/NONE(-11)
2 regiona-ce@l default 172.30.20.0/24 AUTO/NONE(-11)
3 regiona-ce0l vrfl 172.30.110.0/24 AUTO/NONE(-11)
4 regiona-ce0l vrfl 172.30.120.0/24 AUTO/NONE(-11)

>>> bf.q.ospfEdges(nodes="regiona-ce@l').answer().frame()
Empty DataFrame

Columns: [Interface, Remote_ Interface]

Index: []

Port-Channell connected
V1anle connected
V1an20 connected

V1anlle connected
V1anl20 connected

>>> bf.q.vrrpProperties(nodes="'/regiona-ce*/', interfaces='/V1an10/"').answer().frame()
Interface Group_Id Virtual Addresses Source_Address Priority Preempt

@ regiona-ce@2[V1anio] 1 ["172.30.10.3'] 172.30.10.2/24 100 True
1 regiona-ce@1[Vl1anilQ] 1 ["172.30.10.3'] 172.30.10.1/24 110 True
>>>

BIGL@BE

24

Protocol Metric Admin_Distance

0
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None
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Original snapshot
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CEfS[ZOSPFE& E A1/

diff --git a/mddo_network/configs/RegionA-CE@1_ config.txt
b/mddo_network/configs/RegionA-CEQ1_config.txt

index ff715ba..4ee5958 100644

--- a/mddo_network/configs/RegionA-CEQ1_config.txt

+++ b/mddo_network/configs/RegionA-CEQ1_config.txt

@@ -29,6 +29,7 @@ interface Port-Channell

+
!

ip address 172.16.5.1/30
ipv6 address fc00:172:16:5::1/64
port-channel min-links 1
ipv6 ospf 1 area 0.0.0.0

interface Port-Channel2

load-interval 30

@@ -165,6 +166,7 @@ router ospf 1

passive-interface default

no passive-interface Ethernetl

no passive-interface Ethernet2

no passive-interface Port-Channell
network ©.0.0.0/0 area 0.0.0.0
max-lsa 12000

N

BETAMER

BIGLOBE Inc.
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EIELF=a 740 TR T—2B4ER

:/netomox-exp# bundle exec rake

TANBETT

(&)

:/netomox-exp# bundle exec ruby exe/mddo toolbox.rb test reachability exe/traceroute patterns.yaml -n pushed configs linkdown -r

(&)

Finished in ©0.016242604 seconds.

144 tests, 144 assertions, @ failures, © errors, © pendings, © omissions, © notifications
100% passed

: - SO = _
8865.57 tests/s, 8865.57 assertions/s Txl\h énBL’DT_
:~/00l-mddo/netomox-exp$
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B —TS5RS k) DModel Driven Network DevOps Projectid—#&
ITEFEELTNET AT IMAVN—EEELTLET,

|BEIA—LIFLUTIZGRYET, |
https://www.okinawaopenlabs.org/mdnd

x71-.
BEIEEEBE-OAIEREBRIZPIA IN—ASELMNFTLIEELY,
KALLBRELLN-LET,
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*MDDO®Github!) 7R K1)
https://github.com/ool-mddo

-TyoJ0Y9
SEIORNBZFHLLERLI=3tTcOInS )L —
- BIGLOBE

https://style.biglobe.co.ip/entry/2022/03/30/090000?fbclid=IwAR35ZDUJUyURx1a0OnY5ImZmG6f
OFhkXLU-Hcitp/nCuedr 7-dD—-0gS—VM

- NTTaZSaz=4—i3vXk
https://engineers.ntt.com/entry/2022/03/31/090000?fbclid=IwAR30X2WPgUVJMEJEPgkIMQUGd
sNMfBbblrVtvSdLOikVno/5RV8agiwd2YY

- TIS
https://www.tis.jp/special/platform knowledge/nw02/
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[ZH Hy B B T —RE R4 3> (snapshot_to_model) RAAEUERA=
NI % Yy
9000 —Itlijtglij EL/—CL\IdL\ : ' : | 3.5x1010 :
total ~—+—
soan.r- snapshot_to_model —— _ 3x10%0
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12 ! ! ! ! ! ! ! i * load_snapshot:
loadsnapshot —+= 2T ayhOO—K
e check_loaded_snapshot:
A—RFEN TSR F YT avbD ARG
* single_snapshot_queries:
AF T3y MER)IZH L TEEqueryE EITLTCSVITELE
+
e tracert_neighbor_region:
RegionA-B (& 1ZRDL3EIEL T2 L — 3 (traceroute)
e tracert_facing_region:
RegionA-fx HiE L VASEI D L3B@IEL S 2L — 3 (traceroute)

10 |-

Time (real) [sec]
[=2]
|

0 1 1 1 1 1 1 1

0 5 10 15 20 25 30 35 40

Regions
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