[S5RiiRHAR]
Jupyter Notebook x F—#AIT—IT 2 hTDOL B
Agentic Loop7=<Y FO—O&REEDJ O A
® décomoBusiness

20264F6H 26H
NTTRIEESRAKRA ST

© NTT DOCOMO BUSINESS, Inc. All Rights Reserved.



— \ E E 2BIIEEE EHE,
AIEEE}]*“} I\Ij_a ﬁﬁ%(hb‘j‘% E*EE ® docomoBusiness
Autonomous Network Level 4Dxw KD —2ER(CEFIZE&GEMN IR D0,
J—vw b Z—X2EIntentDZALICx L. Analyze/Decision&Rw b D — 5%t EE (SRR IS E &
RO, ERORY NO—0ORBIENSEEUCAIT—> 1> MCKBIRIENKRDESN D,
—FH C. AIBFENDORFEICIETA MIRMEITEEMEIE L. &L - L E 2 BEOEINORRE(CE®mL TL\B,
R (&EEX B GEREE

FRREEE

7D - Autonomous
BUF IntentdZt B - e - IREE - HBEFIEE Network
. T—ﬁirE':—Z‘a ggg-t/ Lo>—r (ZZt)L - Jupyter Notebook e Bﬁ%g@]t}] D ﬁ(,j'
LTI RI—UEE @ feR ) = ™ -
ctE1USF o s j -m. 3 _ L RTERANRL—H (&
NP 55/5274 Z ¥ R EmANEFEIRTY 7
ITr—=>T> l\ %ﬁu I/tj_ @ 5/—|_§
C&BRY RD—2 D oG
BIEOE(L 77 UBRSETE SR BEOHES UT. FHTOEMASL)
Agentic Coding® MREEIERE — FIRE/ERL - RITIELE - L E 1 DBENE w -
ey AN D .@. *ﬁitﬁg =l
DevOps TOAIBEEN X v b 7 — 2 B Ty ———

© NTT DOCOMO BUSINESS, Inc. All Rights Reserved.



AIBRENDARY N D—PJRHFETDIX

REETAR(CHITDREICHT U T, AERTIEUTOIXRZEIT
® Human-in-the-loopTL E 1 L9 L \Jupyter NotebookFIBZEDAERMAIIC K BDHEREMF KD T > 704ERk

@ Jupyter NotebookiEH#ENSERT—IRITBAIL—> 1 > MEISH UTzAgentic Loop TOFIEEZAE - (B1E
@ AITL—> 1> MCKBKEERDTZF)WY A D ERIBDA R & sERDILTS

(EEXE

I, va

ER (EFEE

- BRELEE (OFIEMER - HER)

?‘—?“AI\ ~, @Agentic LoopT
T s=7 I-SI>h R} S e -
® O HRErEE | @ & EEBK , E“’ HREfortBERFIBE
-m- (IREEER R - AR e, (Jupyter Notebook)
SIREEIER) 8 e
f,@f@ AlE - FHERSETT
_— FZHILY A SR
({&*8)L— 4 +Containerlab)

2HEIIHEEE FEE,

(® docomo Business

i AR

© NTT DOCOMO BUSINESS, Inc. All Rights Reserved.



AIEEE}J*“} I\ J _a Fﬁﬁ%( E#FTE%'\';%)O)%*% © dBZ&;:ZEEE::iness

JL—FIMCPY—/NEBEUICAIT -T2 | (8% : NETCONZLLMTAES - JANOGS? Meeting in Osaka) %2 7iF Uy
IRIRDFRY NI —TOKERDORE. FiRRY NI —DOFBF(C T D AT s MERET. J> T« J&EE CzEh
Session E%;Eé .
Network Engineer Assistant Agent AIT—> 1> hNOBEMFIA T
IW—FZRAWNETA NDEEMSIEL.
Chat FHTEMLU CTUVVEAREE - L E 2 BEH SN

SEPRREES BIEDREITHE: stepl / Stepl TRMBABE L HME 7Y > St 1 Eﬂﬁ%ﬁﬁg
Step0 BNIIIE P U > e p

RRHEY

o g -
Step1 RAMBETEFMET Y7 . . Hg ° ﬁ%ﬁ

3IDOTYFTAFEFEAEBAIL—FONRERER DA/ IFRHOR Y T

— AFEKRTI(IREE - L E1OZR(EHIZENT

RERS
—7EHATIN S, Step0THERE L 7= TMPLS-VPNx2ARM R 4 TPEIT Y FILEBICH LT, VPNEIEEES + WABLLNATELT Y ZICBINT 2, & VWS BEfE5|
Step2 BfFEH * ZIT. MPLSVPNOVPNT F b H12285 5, UE RREEERERE LTTRELE L, BHEFCRUTO@RASHEDEESNBETYT, EEZMBITStep2 NETLET,
Hs o COBEOFYRT—7EHLT, FREHBEMLEL. SR
steps WAL *« 2DOVPN%E 1 TY 7 CHREEREXEMNT 3
™ o 2L, FRLADERT 278, WABNATEITW W
L A
o NATIGBET Y —/HAEETRES>TVWSH, LINATTRWN e
Stepd BHEREH 1. E'JStepi_ca)HE (5t8p0§|$§)
ES

EESER Az

= P i - i ]
Steps T 74 LR Step0 WJ\#J-JELE b7y OatifactEER L E L. ArtifactiRE S

el

BHEE~RET~O> T 0
R ETIL—FMCP+ -
AIT—>1> NCENE

025.4@PE JL—% L (Junos @ VRFRENATHEEE) T

= E=mLw ORTERE. Y/ 1A

B 3TV7 (A/B/C), AFH - BFEEAL—McLZR I FRLRB

4325_5d83eb92/artifacts/stepe_initial_hearing_artifact.md

BEERBL. FRBIBERLLTILE W,

VPNTF >k MPLS-VPN 73> b x274 (BLF : VPN-a/ VPN-B & {&HR)

#
1

2

3 FREHD  VPN-aeVPN-B OEEERZ WIhHMTY e
4 FRBEHQ MVPNDF K L ANEH » I Static 1:1 NAT THER
5

NATZO—7  BENHRY—/UIEE> KA MEO11Y Y ES S

2 ¥®shzs

Xxy b — AL EFOEGEEZT~A 7 A TEBRDAIT—> > FMEABIETEOBEHGERNREKXASEB, ARETILEE
Amazon Web Services 70 7": [FBERE] BESEERITHARRLA IV 7—0 a3y JBELELA (2026 F4 A 23 ) — v k7 —2F% - ER%
Al T—> > N TEZR S

© NTT DOCOMO BUSINESS, Inc. All Rights Reserved. 3


https://www.janog.gr.jp/meeting/janog57/netcon-llm/
https://www.janog.gr.jp/meeting/janog57/netcon-llm/
https://www.janog.gr.jp/meeting/janog57/netcon-llm/
https://www.janog.gr.jp/meeting/janog57/netcon-llm/
https://www.janog.gr.jp/meeting/janog57/netcon-llm/
https://www.janog.gr.jp/meeting/janog57/netcon-llm/
https://aws.amazon.com/jp/blogs/news/telco-dev-ai-agent-workshop/
https://aws.amazon.com/jp/blogs/news/telco-dev-ai-agent-workshop/
https://aws.amazon.com/jp/blogs/news/telco-dev-ai-agent-workshop/
https://aws.amazon.com/jp/blogs/news/telco-dev-ai-agent-workshop/
https://aws.amazon.com/jp/blogs/news/telco-dev-ai-agent-workshop/
https://aws.amazon.com/jp/blogs/news/telco-dev-ai-agent-workshop/
https://aws.amazon.com/jp/blogs/news/telco-dev-ai-agent-workshop/
https://aws.amazon.com/jp/blogs/news/telco-dev-ai-agent-workshop/
https://aws.amazon.com/jp/blogs/news/telco-dev-ai-agent-workshop/
https://aws.amazon.com/jp/blogs/news/telco-dev-ai-agent-workshop/
https://aws.amazon.com/jp/blogs/news/telco-dev-ai-agent-workshop/
https://aws.amazon.com/jp/blogs/news/telco-dev-ai-agent-workshop/
https://aws.amazon.com/jp/blogs/news/telco-dev-ai-agent-workshop/
https://aws.amazon.com/jp/blogs/news/telco-dev-ai-agent-workshop/
https://aws.amazon.com/jp/blogs/news/telco-dev-ai-agent-workshop/
https://aws.amazon.com/jp/blogs/news/telco-dev-ai-agent-workshop/
https://aws.amazon.com/jp/blogs/news/telco-dev-ai-agent-workshop/
https://aws.amazon.com/jp/blogs/news/telco-dev-ai-agent-workshop/
https://aws.amazon.com/jp/blogs/news/telco-dev-ai-agent-workshop/
https://aws.amazon.com/jp/blogs/news/telco-dev-ai-agent-workshop/

T3k1:

AIT—> 1> b EBEHRPEREMA. 8
FIEEZE(C, JL—FEE - IRELDOBEEHZES

5. 12Z B 1: DHCPEEN D CLIEAESiE

5.1 Kanto Main: show dhcp relay statistics routing-instance

ﬁ)b—@:l?\/ﬁ

avF

show dhcp relay statistics routing-instanc

FaifERROREL T

Packets dropped:

Total 0
Due to missing interface 0
Due to missing route 0

Packets received:
BOOTREQUEST 100

DI 2 TN RBEH

Packets forwarded:
To server 40
To client 40

BREBHITHD., ERLOREHBRIROESTH S,

DHCPEEENHBRP DIEEES

NUCTDHCP renew/NIC disable-enablet, MTFD& S (CH7 218N MG 5.

FRRAL

Packets received:

DHCPDISCOVER 20 > 2Bk —— >,
EERR - SIREE
Packets forwarded: 100N D m
To server 40 -> a1k
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Packets received:
DHCPDISCOVER
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Packets dropped:
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NIVFESEERT S0, baseline ¢ after ¥ FTERELET . basel

step_id = "06_05_dhcp_server_statistics” — AN Y N
step_title = "#7. FJf 6.5 DHCP server statistics Ma3" Fﬁ%ﬂ d) :J—-E“ E ’ j— \\ (gi’d\ <
cli_command = "show dhcp server statistics routing-instanceagycolw”™ N, A 7 A Y

command_md(cli_command)

show dhcp server statistics routing-instance

BRSAROEEFIRE (CE/EAHT]EE

# Baselined¥#8
baseline_cli_text, baseline_rpc_xml = collect_text_and_ def extract_counter(text, name}:
print(baseline_cli_text[:2e88]) mobj = re.search(rf"{re.escape(name)}\s+(\d+)", text, re.lGNORECASE)

Ser = return int{mobj.group{1}) if mobj else None
<rpc-reply message-id="urn:uuid:410301e2-5661-4f5d-a507-

< T > - . - - - - - . - . -
DUt counter_names = ["DHCPDISCOVER™, "DHCPREQUEST™, "DHCPOFFER™, "DHCPACK™, "Total"]
Packets dropped: —
~ rows = []
Total 28

for name in counter_names:
b = extract_counter(baseline_cli_text, name}
a = extract_counter(after_cli_text, name}
delta = Mone if b is None or a is None else a - b
if name == "Total":

28
I W
DELAYED
mRLELH
INPROGRE status = "PASS" if delta == @ else ("WARN" if delta is not None
TOTAL expected = "L ALY
‘ LI else:
ESSAges . Tan status = "PASS” if delta is not None and delta »>= 1 else "WARN"
[

Send error

faoRHIIE * HREE
d—R

BOOTREQU expected = "1LL FEID"
DHCPDECLINE rows.append(make_result(step_id, name, f"statistics/{name}”, delta, dws —_ —_
DHCPDISCOVER 8
DHCPINFORM 45 save_text(step_dir{step_id)/"baseline_cli_text.txt", baseline_cli_text)
DHCPRELEASE 1 save_text(step_dir{step_id)/"baseline_rpc_xml.xml", baseline_rpc_xml)
DHCPREQUEST 745a save_text(step_dir({step_id)/"after_cli_text ", after_cli_text)
DHCPLEASEQUERY ] save_text(step_dir({step_id)/"after_rpc_xml.xml", after_rpc_xml)
DHCPBULKLEASEQUERY ] df = display_and_record(step_id, rows, after_cli_text, after_rpc_xml)
DHCPACTIVELEASEQUERY e
step_id item xml_key_or_source actual expected status message source
Messages sent:
BOOTREPLY 7452 0 06_05_dhcp_server_statistics DHCPDISCOVER  statistics/DHCPDISCOVER 0 1LIERID WARN baseline=8, after=8 text
DHCPOFFER 8 L
BHCPACK 7844 1 06_05_dhcp_server_statistics ~DHCPREQUEST  statistics/DHCPREQUEST 0 1LIESRIN WARN baseline=7454, after=7454 et
DHCPNAK ] e - - - " " . -
2 06_05_dhcp_server_statistics DHCPOFFER statistics/DHCPOFFER 0 1LLERRIN WARN baseline=8, after=2 text
DHCPFORCERENEW e
DHCPLEASEUNASSIGNED e 3 06_05_dhcp_server_statistics
DHCPLEASEUNKNOWN e —_— ANY
DHCPLEASEACTIVE e 4 06_05_dhcp_server_statistics *ﬁ =E g Eﬂ{t — I\ l D
DHCPLEASEQUERYDGAE 2 o |
<foutput>

</rpc-reply>
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v 18 ° df_rt = pd.DataFrame(rt_data) o £ :
display(df_rt) Gemini = : ¥
= assert len(df_rt) > @, f"{RAMIP {PING_DST_VIP} ~MDJL— hHHFELELA
_ - print("[+] (RABIPROBHHEWIIN—T « I/ T—TNICHETHLEMBLELLE"
@ v ATWY 75-22 E iﬂ{b@ﬂiﬁjlﬁi (Jupyter Notebook) 3 ZOI-REBBLTIESW,
except Exception as e:
o print(f"[ERROR] #MEERM: (e}™) <> def verify_nat_statistics():
o) & /- 7o 2. [ A =5 1o Twice NATRBIOME (MERA). &&UF—4 7L —> OB - NATE
BT EH0TOT5LTT ) 4 COI-FE, Al T—, AWATOREHER (ERLBORIKEE) EDE - RETD
() ’ o i 7OYSLTY,
: _ T RGNICIRUTOLRBET>TVET,
. RO DI dev. rpcoo({’ [CLILVEa—M] 4 ¥ —7 z—XKE 1. CLIHAIDMR#@: get_inline_nat_statistics & & UF get_nat_pool_information
text'}) EAVWTAMLE 2—BOCLUFFAREAEDBLET, Interface Adwin Link Proto  Local — EWSRPC (YE—RT7OY—YvI—)) E2#->T. Al RMELPTWTF
» BRIEE: Netconf (XML) BB TEE L MiB{kT— ¥ % pandos.DatoFrame TREARTLET. 5i-0/0/0 uw up ZRER (CUTITY REH>BEFUHA) THEERS - RRLESELE

si-0/0/0.1 w  ouw i | EE =//—$Y+1 7.
51-0/0/9.2 up  up 1 = %'f I 1 |D 2. F—=5 OEBREE & 5 —EXMLUEATHI T -9 ZWB L.  fpc-slot, pic-slot,

nat-hits (NATOZHBE v ) WS REZERE LT, KX (DataFrame) TH

N 7 —4 R v¥—-71—4A
st et ) I/_ 9 | ?\ g RUET.
. / by FEOEE: nat-hits (RREhf/T v b8 HOLDKEVWHEREL.

Interface Admin Status Oper

Tport 05
I N N 0 0/0/0 =/ :I: \— K™ 1 7 TNATREA R iThh TWAHEEHYELET,
//- J \y //_ ;: ‘/ j C\ SO w %'f I ‘D% KREL. BRORGTEREASETS—ICH>TWES,  bad_elenent: get-inline-nat-

1 si-0/0/0.1 up statistics| EWS TF—HAHTVS . SEFEABLTVSWX (REIL—5—) O/—
_— S5 T YavTik, CORE YK ( K
e /, XY 2 si0/0/0.2 i > JavTik. TOREDRPCITV K (show services :nl\ne nat statistics) HYYR
~ | b N —hERTVWELA, BIOIVY REGSBENS D &L5TT,
[v] Inline NAT A »&# =7 =M P ZMELELE
# DatoFrameDERIE l D O)%E“ -
pd. set_option( "di y.max_columns’, Mone 0= (LI Ea—M] Jb—F 4« »ZRME (172.16.2.200)

pd. set_option( di max_colwidth’, None) = e ==
mgmt_junos.inet.@: 3 destinations, 3 routes (3 active, @ holddown, @ hidden)

° Ipip install python-dotenv junos-eznc xmltodict pondas lxml

w

def print_rpe_text(rpc_slem): + = Active Route, - = Last Active, * = Both
N 9.0.0.0/0 *[Static/5] lw2d 10:20:15
RPCODEEM({format: “text'})& L TEZ NI Elementp S > to 10.0.0.2 via fxp@.0 EIERMBLETH?
FHAFBAERELTHENT S AA-N
. sys-api.inet.@: 1 destinations, 2 routes (1 active, @ holddown, @ hidden) + Gemini 3.1Pro ~
f rpc_elem is not None ond rpc_elem. text: + = Active Route, - = Last Active, * = Both

Gemini EAEMEWEERTT 52 LABILYD, ABEBREL. - FRIBLTEMLTLEL, BE
172.16.2.200/32  *[Static/1] @9:02:34

print{rpc_elem. text.strip

print{etree. tostring(rpc_elem, encoding='unicode’
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S—IDAIL—>1 > hOfEEAZ) L —FIREE(C SR U,
Agentic Loop’@)L—ADIRFET O R =XK1, SMERFIES o EEAFIEZDRRNIMEIE =

QaATYK +3—FK v + FFAN | b INTOLLERT - ®E ArYa-L  #E I it —— S
— print(f"[INFO] Netconf TORMHMBAF—IH—BULUECATLL, (LIBRZBAMERBL TS 22, rpc_e + $ i 3 R
= (> ‘ ! TNV 7T Gemini ;- X
@ except Exception os e: - —_—

print(f"[ERROR] NATEREHREELEM: {e}") @ — — }?.E}I‘l;l<%j:

VR To—0ORXREE SRR
I o—%TuiCREAN To
:@3;' verify_nat_statistics() @i“l l—'—I/ —_ -
~ = %é'fj- C 4 I 35— bod_element: get-inline-nat-statistics DREEZBEW/T S/1cH. BB (vMX)
D G e )I/ gh\ O) QHR/E(—%E& KM UTEECLIOTY KOAILTPRPCEEZMWADLESZI—REFRLET,
[CLILV Ea—M] Inline NAT $REHNHE - / 'f%: - ™ Zhic&D, UTOWTFhA RENSETEET,

[ERROR] NATHEETMREE%M: RpcError(severity: error, bad_element: get-inline-nat-statistics, message: syntax error) 1. #6 %% show services inline nat statistics AV RAZOIRTYR—KE
NTWELW,
2. AV RIENIGT HIELVRPCY T E/HT get-inline-nat-statistics TIX7ZRL\,

UTOELZERITUT, BREMBEIEBTIEZW,

@LTS—REYID DT
PythonJ— RZAIT—>1x> b
PEE(CER - B0

fFEmELETH?
+ Gemini3.1Pro v Q

IFTHLERERTT S EHBENH, AREBMBL. 1-KRIEBLTEALTINEL, NE
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T3X2: Agentic Loop7ii®:Eto Ot X (2/4)

7570 REHHHEE yter Notebook® EJL b1 > DF—

< ESHDIup

J)L—S OIRFEPCEAFIEED D — I\ﬂ&IE’VDE&E(JE\ﬁﬁ

Q avvKk

T

[}

+ 3—F ~» 4+ FF¥Ab b INTOELERT ~ R ATrTa—=l A

with Device(host IP, port=NETCONF_PORT, | i -3 800 9) as dev:
print("1. 'show services inline nat statistics' ORPCHREMELET")
print("1. 'show services inline nat statistics' ENA7RLTRHFLET")

try:
# <command> E@->TCLIOTY FERFTL, HHEOBTS
res = dev.execute(etree.XML('<command>show services inline nat statistics | display rpc</command>'))
res = dev.execute(etree.XML('<command>show services inline nat statistics</command>'))
print(" [RTRR]")
print(res.text if res is not None else "{HALZL (2T KHFEXERERE)")

print(res.text,strip() if res is not None and res.text else “"(iHNHzL / BEF—FaL)")
except Exception as e:
print(f*[X5-]: {e}")

print("\n2. @27 F 'show services nat statistics' OFEEMELET")
print("\n2. 'show services nat statistics' EN/TRLTRGLET")
try:
res = dev.execute(etree.XML('<command>show services nat statistics | display rpc</command>'))
res = dev.execute(etree.XML('<command>show services nat statistics</command>'))
print(" [RTRR1")
print(res.text if res is not None else "HAhZL")

print(res.text.strip({) if res is not None and res.text else "({HNhL / BEF—FaL)")
except Exception as e:
print(f*[X5—]: {e}")

print("\n3. $#: 'show services nat pool' OWE")
print("\n3. ‘show services nat pool' ERHTTLET")
try:
res = dev.execute(etree.)XML('<command>show services nat pool</command>'
print(" [RITIHR]"
print(res.text if res is not None else "HAHZL")
print(res.text.strip() if res is not None and res.text else "({Nhal / BEF—FaL)")
except Excepnon 3s el

Gemini @tﬂ D ﬁ‘/j-j - Hj&

4+ ¢

BT MEE EEE

(® docomo Business

ADHAIL—>1 > hOLHAZ

RAM
v = - ~

BENICET. REZHE

I 55— bad_element: get-inline-nat-statistics OBREZB/E/T S0, !'-!?‘.\' (vmXx)
KXMUTHEBCUIY Y FOAILTPRPCEEEMVWESDLES I - FEFRLET,

IZ—ENKREBKLT,

ChicED, UTOWTNHIRENIMMIETEET,

DT
1. £5%%H show services inline nat statistics AV KNCORBTYR—p S
i Agentic

2. AXVRFIENIBTSIEVLVWRPCY VAN get-inline-nat-statistics TR

05317
Agentic
Loop2

LTOEILERTUT. BREBEBZETIEZW,
IZ—ORENDHIDELL,
Junos®Netconf (XML API) 1T <command> # 7/ E@->TIV Y FEXSM. |display

e DESBIAT () DEERHIEREREFTZNTEST, QXI7—
(syntax error) IKBDET,

EDSH, A TEBDLTEHZEIV FOHERTL. COWMXBBLETELELIO
SOIAVY/RHNEDLSKBREZNED (WR—b2hTVWSD) EMRBTSLSKD—
REEELET, LTOBERBTHRRTEIETILZW,

o &

print(f"|

fwmmm@MI—DI/hbwDﬁwj R7ZeliE
Eln/\ bt’?.uﬂﬁ

print(f"SEADORKH

JIL—I W55 —SFBE %1 T

investigate_nat_rpc()

b RPLTRT v B X Fvvel

1. 'show services inline nat statistics' MRPCRZMELET
[X5—=]: RpcError(severity: error, bad_element: rpc, message: syntax error, expecting <command>)

2. AT/ K 'show services nat statistics' OFEZMELET

I ZEMBLETH?

+ Gemini3.1Pro ~

Gemini RFENSHUBERRTICENBOAY, ABREERE 1-FREBULTERLTI W, BE
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Q avv K

o

[N’

+ 3-K ~ 4+ 7%k

b IRNTOLILERT ~ Re7

+ Gemini

©

AT Ta= i3]

TNV 7 T

def verify nat_statistics():
try:

with Device(host===

print("

print(" [CLIVEa—M] Inline NAT RitE#®")

[ 8 I R )|

__IP, port=NETCONF_PORT,

# as dev:

txt_stats = dev.rpc.get_inline_nat_statistics({'format': ‘'text'})

print_rpc_text(txt_stats)

txt_pool = dev.rpc.get_nat_pool_information({'format"

if txt_pool is not None and txt_pool.text:
print(*\n[NAT Pool %#1")
print_rpc_text(txt_pool)

# PYEZORPCR Yy EXJ/IS5—EERT S/, <command>THRE

1 'text'})

KR

cmd_txt = etree.XML('<command format="text">show services inline nat statistics</command>')

txt_stats = dev.execute(cmd_txt)
if txt_stats is not None and txt_stats.text:
print(txt_stats.text.strip())

print (*=========s===ss====—=s===s=s=====—==c====c=== )
print(" [NetconfF—MiE] NATRt")
print("=s=======================================")

nat_stats = dev.rpc.get_inline_nat_statistics()

2HRTIEEE,

SDIARVEDNEDLSKBRENSD (YR—hENTVHD) ZHRISLO2KTI— )
REBELET, UTOBERBTHERTIETILEZW,

RTERH S, L= —RBTFART—I TR, XMLT—% (9 7088) PHMBIE
(Boolean) ZELTWA T MDD ELUT, HIC show services nat statistics T
‘bool’ object has no attribute "text' WS IF—AHEDR, L—F—-bF—%%
BriaWE2ORKEY, AT7—9ADHDBEEEL. ENEPYEZH True ELTUEU
eHTY,

W= —HRENICED L SBHADXML (F7H:8) ZBELTVWHDOL, HH5VWEIS
—H BN TVWEWHEERICHIEY 57120, £DOXML (Raw XML) EHAT 545 (CHER
BIO—RFE#EELET, -
BANZEDESMDELL! -

JL—% —|% show services inline nat statistics DFERE LT, v A ENATORIE
# (si-nat-ipva-pkts BEDXMLY V) ZELTWEY., LU, PYEZ51TFUHR
HMTHEULTWS get_inline_nat_statistics() &WS AN, COIN—F—D/I(—V3
v (VMX25.4) &HMENEL, FEURBVRPCY T ER>TLE-S>TWERESIC
bad_element LI —AWELTVWELL,

RRW: PYEZORBICHS Y, £IZEOBMI— K EERIC <command> & 7 &> THE
Netconfd YV RERETLU. TORROXMLERT T SES XM VOREI—-F ()L
21SRN25e9CkV ) ZEIELE T,

e, BFREMBULXMLOMEZER S &, /W7 v FIE <si-nat-ipva-pkts> (Source
MAT) & <si-denat-ipv4-pkts> (Destination NAT) EWSH T THAESNEZ LA 9 -

fpc = nat_stats.findtext('.//fpc-slot') or “@"
pic = nat_stats.findtext('.//pic-slot') or “@"
hits = nat_stats.findtext('.//nat-hits') or "0"
cmd_xml = etree.XML('<command>show services inlir
nat_stats = dev.execute(cmd_xml)

#F RWLOMURRNSBET -0l (ZEPHRTERVR
pic_name = (nat_stats.findtext('.//srv-pic-name'
nat_pkts = (nat_stats.findtext('.//si-nat-ipvd-pH

DREZHFEL T,

TTDOFIED)L—FF—FEIED

Pythond— RZ{EIE

fc®h, ThEeEEU TDataFramelc RRT 5L DICHELET,

Ft%,

(® docomo Business

RAM
- A
FTARY
Gemini + X

oD
~ Agentic
Loop3

D3 F
~ Agentic
Loop4

denat_pkts = (nat_stats.findtext('.//si-denat-ipv

df_stats = pd.DataFrame( [{"FPC": fpc, "PIC": pic,
total_hits = int(nat_pkts) + int(denat_pkts)

4~pKTtsS') or "0").Stripl)

“NAT Hits": hits}])

b o

b KBLTRT v KA X Fervtl

EMBLETH?
+ Gemini3.1Pro ~
Gemini IFEMLEMEERTT I LHBIAD. AREHEEL, 1-FREBLTEALTIREL, BB
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T3X2: Agentic Loop/RiREED Ot X (4/4)

1. 'show services inline nat statistics' MRPCRZMELET
[ Z—1]: RpcError(severity: error, bad_element: rpc, message: syntax error, expecting <command>)

2. kB2 < K 'show services nat statistics' OFEEZMAELET

Q avYK 4+ 3—F ~ 4+ FFZXh b IRTOLIERT ~ R a—=l #*H
an print(f"[INFO] Netconf TOMET N A+ — VT : {rpc_e}") .
e v ° TN 7@
i except Exception as e:
@ print(f"[ERROR] NATRREHREEXRL: {e}")
o verify_nat_statistics()
FO2
Bl v =
[CLIVEa—FA] Inline NAT #EHEER
Service PIC Name si-0/0/0
Control Plane Statistics
Received IPv4 packets [}
ICMPv4 error packets pass through 0
ICMPv4 error packets locally generate o
Dropped IPv4 packets 0
Received IPv6 packets [}
ICMPV6 error packets pass through for NPTv6 [}
ICMPV6 error packets locally generated for NPTV [}
{I& /, Dropped IPv6 packets [ % E& t L \7—__ i”lﬁid)
=
é-l—-E'fé 5 ~ L/ — =
Data Plane Statistics Packets Bytes
IPv4 NATed packets 0 (] \g
IPv4 deNATed packets 0 0 y On
IPv4 error packets 1] o “
IPv4 skipped packets ) ° |Q \ — AlLsn/ —
IPv6 NATed packets [} ) = aw \ % %’f |
IPv6 deNATed packets 1] o
IPv6 error packets 1] Q0
IPv6 skipped packets 1] 1]

[NetconfF—# #REE] NATHEREE!

Interface Source NAT Packets Dest NAT Packets Total NAT Hits  F

0 si-0/0/0 0 0 0
[1] BE: ATE Y FBMOTY. PingZRITLTWVEWS, PSS 74 v IPNTI P2 BALTHERA.

2HEIIHEEE FEE,

(® docomo Business

RAM
V' %20 M
Gemini S D <

RENBE>EDEFMDELL !

JL—% —|& show services inline nat statistics DFERE LT, & v A ENATOHEHE
] (si-nat-ipva-pkts REDXMLY V) ZRLTWET, LA L. PYEZS5 1 T3 UHA
HTHELTWA get_inline_nat_statistics() &WSEH, COI—F—D/\—J 3
v (VMX25.4) EHEUDNEL. FEURBVRPCY VE X > TLE>TWekdic
bad_element T —HRELTWELT,

RERM: PYEZOBIBICHES T, KEEREDEB/I— R EFRIC <command> ¥ 7 E{E > TEE
Netconfd VY REETL. ZOBEROXMLEBT T 5L S KX YORIEI—F ()L
21SRN25e9CkV ) EEIEL XY,

Fle, ZEERBULXMLOEEERZ L, /Uy F#IE  <si-nat-ipv4-pkts> (Source
NAT) & <si-denat-ipv4-pkts> (Destination NAT) E WS THHENB T EA9H >
fefe®, ThEHE U TDataFramelc R RT 5L SICEL XY,
IS—HREDICRESh. BECNATORIMERI DG TEELL |

HARRERSZ & PYEZOISFICREE NS &<, CLIEATOTFX rEHADE
XMLA S U ck# (DataFrame) OEADMADERICTOATVET,

BRIE. ROPOD Total NAT Hits | (NATE#Shic/\Tw b)) A0 &> THD, 8
ENATE Y FEAOTY .0 EVWS XYy E—IDRRENTVWEYT, ThiZ7O0J/5L0T
F—Tldia <, TEENL—F—DONATREEEE > THME (Pinga&) HiThbhTURaL,
TEERLTWVWET,

RODAFY7: —DLOFIETH S 3. ERBFORIE: PingBilMBEER (Twice NATOH
iB); o)L ( verify_ping_connectivity() ) £&{TL TRERBEHN SPiIngh > 71 v 7
ERESEHTLREZV, Z20#. B5—E IO NATHRIHERBCILEZRTTEE, /Ty bk
NIV RTZyvTEN, NATHAERBICBELTWS I ENRRTESRTTY |

o &P

FIEMBELETH?
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I3X3: REIL—FICKD

EHESERER(CHIX T, RABJL—4 + ContainerlabMDi%TE + {BEFIEE X AR = .
o] - #RIBHERFIER E, RIREFHE SN DEES /N TERHEE U L\ FRERZ i 5C

EEENOESIex

24_JanogLTDe Redundant PE NAT Design

Proceeded with [ Implementation Plan

FTRIDIRVDRIFERF ARV TF—Ya VOBHFNERCRET UEL, EE7 RLRZ
M (10.100.1.10/32) 2F>Y—EXAL Y —EZBMORAM - TTRIENAT S R 7 LAKEH
REARERN,. SLUVEHRIBRRMERML. 1—— O35 EBLBMHIBENE UL,

70V x 7 h2EDEBRIRIE ~task.md KTINTRET (I[x]) ELTEEL, BERE
DEREEL S UREFIEEE mwalkthroughmd KD FEHE L.

P BREARYOBMEL 7 7 VECHE

1. FREFCNT B3Ry N7—BERNE L TIL—5 27 12 (Junos 25.4)

Containerlab®

B juniper_detailed,
WAL PE-1 (R
NHT 3, BAKD
NATIN—F 1 27
—R) ERWRA

13VPN) K S5 28— K

2. Containerlab (RS REERNER

« <> containerlab_topology.clabyml (Step 6)
o #MRR: vr-pan/juniper_vjunosrouter:latest ¥ X—Y 2B\ 4 / —ROB/IR
i hROY—E#|/. Linux® eth K— bk & Junos @B+ 9 —7x—2R (ge-
0/0/0 ~2) EMWEICIYEVT,
3. FRHREFME (Manual Verification)

« [ verification_manual.md (Step 7)

+ AE: VAL-01 ((RBIFEE() H5S VAL-06
*EEH,

o MRE: 1T show OV R, BEFHAMHA. NETCONF XMLTZOY 7, &LUF
Ty 7 E@ROMRA bk,

(PEMIRYIE) 7T 6DOREVFY

4. ERIREEA Jupyter Notebook (PyEZ & NETCONF)

« [ juniper_nat_verification.ipynb (Step 8)
o 8L Python @ junos-eznc LY ncclient ZAWVT, Ri (PE/CE) hoE#E

4&1 l_.l\) I/

SVERILTE

1RAB) L — S IRIZEE TE LA

SIRIZTHD
s ERECH DFNEE LR

FZA) NN A S EER

Artifact

name: juniper_vpn_nat_lab

topology:
nodes:
PE-1:
kind: vr-pan/juniper_vjunosrouter
image: vr-pan/juniper_vjunosrouter:latest
mgmt-ipvé: 172.20.20.11

PE-2:

Containerlab®
| —FIRIRNTE

kind: vr-pan/juniper_vjunosrouter
image: vr-pan/juniper_vjunosrouter:latest *E
-ipvé: 172.20.20.

mgmt-ipvé: 172.20.20.12 4&[&1\
CE-A:

kind: vr-pan/juniper_vjunosrouter

image: vr-pan/juniper_vjunosrouter:latest

mgmt-ipvé: 172.20.20.21

CE-B:
kind: vr-pan/juniper_vjunosrouter
imoge: vr-pan/juniper_vjunosrouter:latest
mgmt-ipv4: 172.20.20.22

links:

- endpoints: ["PE-1:ethl”, "PE-2:eth1"]

BT MEE EEE

(® docomo Business

- endpoints: ["CE-A:ethl”, "

- endpoints: ["CE-A:eth2”,

LIRS

SIRDEWE ARG — T ZHAHENDTE TEHER
ERE TS CIERERDOEI DIRD N EE

- endpoints: ["CE-B:ethl

["CE-B:eth?

- endpoints:

© NTT DOCOMO BUSINESS, Inc. All Rights Reserved.
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