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Cooperative Learner Robot Enabling Confirm Reachability and
Automatic Scoring for Hands-on IP Network Practice

AKIRAITO 1 NOBUKAZU IGUCHI™

Abstract: Hands-on IP network practice for training network engineers are being held in many educational institutions. In class,
multiple learners are conducting cooperative exercises to construct a network using routers and switches. When learners
completed the setting for computer network, learners need to check whether reachability and setting of the network are in
accordance with the task. However, there are cases where the reachability is not in accordance with the task, learners may not be
able to determine the cause. Also, there are cases where learners confirm the setting, there is a possibility that judgment of the
errata is incorrect. We have developed collaborative practice system that learners for support acquisition of explanatory models
by promoting constructive interaction for Hands-on IP network practice. In this paper, we describe collaborative practice system
enabling confirm reachability and automatic scoring for Hands-on IP network practice. Our system can confirm the reachability
of network constructed by learners using ping command and traceroute command. Then, according to the confirmation result, our
system can automatically score the setting of computer network. Through experiment, we confirmed that learners are able to
know reachability and setting of network constructed by using our system.

Keywords: Hands-on IP Network Practice, Cooperative Learning, Communication Robot, Automatic Scoring, Web-console
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Table 3 Speech example of
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ABEENTV— 22 AWCTEBEEML, EEKTHRIOL
— B OBRELVIUCT 5. D, HERBEIIE, L
—ZBRPHbEnTVWA LD LT 5.

52 HEFIE

W E TR S % Sota ICREEL T, HE BT,
Sota | P B ENHGEE L IRER S LRI, HEWREY 7 A
NEBRT L. HERET 7 AT, REa~ Y FOF
e g M OH, EENHS XML B TRk
5 (X 4). 2BHEIZ, 3~ FPALE»SFREICH-~T-=
< R%&3174 5. Raspberry Pi i%, ZEEORITL C& -
o~ K% Sota lICfE T 5. Sotald, FEENEIT L=
YU FLE-OREI~Y FEeZRT L. REaA~vS FIC
WEMOERB WG, &E =~ K% Raspberry PilZ
HEETD. RE=~ Y NCHWEBOE®RNH 254, Sota
o~y FERET LRI, FEFICH L TRETI~Y N
BT B ERI A 35T 5. Sota X FHRMAE AW TEES
DINEXLETHLT, =K ETH. =N, ¥
RIRERE 2 W RN LR SO IE LS 23 % ]3]
T5. LT, HAKERE Sota IZIEET 5. IWEXMNIEL
{TleholoBd, Sota (TFEEM LT, FEFITH L UL
KX ZRD D, JSEINE LWEA, Sotald@# &=~ K
% Raspberry Pi [Z35{5 3" %. Raspberry Pi i, Sota 233%7E T
Hxy hU— IR LT, REI~ Y RERITT 5.

FEF T Sota (T MER) LSRR L7y, HRF2Z &M
AIEE & 72 % . Sota I3 FH Fadak 2 H W T8 3 o B %2 Ifs
LC, = MIREET L. — 30, BRUSEHIEE AV
THMICKHT DIGEXETET 5. £ LT, BUGLEE
L% Sota lZiE(E T 5. Sotald, M8 LA L HEFET 5.
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R 4 KU AT LHRGARER R EH H
Table 4 Setting items that system can support.

L R e SN RA N4
FRHEE— RD/ARNAT— R
RAT— RO EAL
A AR
RAA 4
IR DFR
7 7 ORI
ABT 4 I N—T 4T
AL HE—Tz—RA IP7 KL A
TRy hvw AR
ruavy 7 b—h
AT —HADEE
N—TF 47 RIP
7a han

{?xml version="1.0" encoding="utf-8 7>
{cisco>

<mydevice>
<hostname> @EIT> ROIER
Ro A
{Reverse> ... -
{/Reverse>
<{/hostname>
<{enable_password>
class BEIN> RODIEER
<{/enable_password>

</mydevice>

{yourdevice>
<hostname,>
R2 FEIER
<{/hostname>
<enable_password>
cisco E&IER

{/yourdevice>
{/cisco>

M 4 BEERET 7 A L0f6
Figure 4 Example of exercise file.

TR EYIETZ LT, Sota X FEE L HICHIHE
ATV, FEEBORBRMEMENZRT LT, SAET
NS ETRT D,

¥ 1T Sota (2 Tping) F721F Ttraceroute] & F&EEL 72
W, BEMLZMERT LI ENAREE R D, Sota 1T BN %

RLEWIPT RLAZZERENLBGT 5. £ LT, |

37



2018
Internet and Operation Technology Symposium 2018

£ L7= IP 7 K L A % Raspberry Pi {23515 9 % . Raspberry Pi
%, B L IP T R LR & RSB RRE ~ VT,
BlEME AR L, MR U725 R % Sota 1238159 % . Sota 3,
ZE LR EFEBEICEGET 5. RIT, Sota T EEFH
% Raspberry Pi (224157 5. Raspberry Pi 1%, ZI:EME% iR
L7 RIS U T, B A Al R IR E M RE & 72 13 B BN
HHeZ AW 5.

B EEME SRR T & /2o 72454, Raspberry Pi 13 BIZEMEAR
AR EHERREZ W CTRRZHEST 5. £ LT, HER
% Sota ([Zk1E9 5. Sota i, {5 L7 HIEM R 2 F8E
WCHEET D

B2 HERR T & 72354, Raspberry Pi 13 B BhEe kg hE
AVTxy h— I BBROBRELHET SH. LT, HE
FER A Web =/ — Lk Sota ICE1ET 5. Web =22 Y —
WL, BRASRSRIRTREICREa v FEREER, ZEL
T R I DR E L LTRALTERT D (K
3). Sota I%, ZELEMEND, EMERNEM, KERTE
DEH A FEHEHRGET 5.

THICRY, FEFEIHE LR Y U~ OFEE L
REEMRTED.
6. R

RKUATHCE T, HMELERY T —7 OFEERN
MR TE DD ETEDD DT, BIEMHEREEEOB)
TERGEZ R L7Z. VT, RKRVATARRy hU—7
BOBEEELLHETEDINEDEENO DT-DIC, H
AR OR SBEZRIE LT-. 51, FIEESHR
TERWRRZHETE 20EREHEND DD, BliE
AT SRR TE S HE O 1 K S & FRGE L 7.

6.1 ZIEMERERHMEOBERIL

A AT MBI D BEE R OB E & Ml LT,
AFEBRTIE, BELEXy FU—2IC6 LT, BIEMMER
HREZ VT, ELEMEZIE LR TE D20 B0 EHEND
oo REBRTHWDL Ry U —27 L LT, BEEDSHERT
53y NT—7 LEEEDHRCTERNR Y NU—T %
& 10 fHAE L7z,

EBROFER, BREENHER TE D 3ry NI —27I1Zx LT,
BIEMTEEHEAE R VD 2 & CRIEMZFGR TE D 2 &
minole. Fio, BIEMEPERTE RV Y U — 75t
LC, BIEMREREELZH NS Z & CREN AR TER
WZENDDoTo. TNHEDZEND, KVAT ATEE
BV LRy b —7 OB EME B TE S.

6.2 BEIEAEEEORSRE DRI

KU AT DB D BB S EE OB RR A iR
7. BEERREBEEOREMNEEE 4 TR T. RFERTIE,
IPxy N — 7 HEHEE OREEZ B Ry NV—V % T
EfERR L7z, 2L C, BERAMIEEORR &BREFBMS—
BT D0EDEMHR LI, ZOEEE, SERBR, 2T
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W, REKTIFT, ThENFEM L. REKRTREZHR
RLUEHBIZ, Xy P — 7 B@RICREE IR 5 a2~ R
EIITLT, HEERAHEREDORE LBREN BN T 50
ENEfER L.

FEBROFER, REMBRETIIETORTIERZ KRBT &
BRLIZZ EByholz. WIC, REEPTIE, HEEBY
WICRELTEREFREEMERA LT R mgnrolz. &
HIT, WERTH TR, 2CoREEREZ EMEBRALE
ZENDIoT. BBIZ, REE IR v RERIT
LA, ECOREBREAEMERELIZZ E0X0H0
ST, INHLDZEND, RVAT AMIFREPEE L
Fy T =7 OREERRTED.

6.3 EIZEF AR E R EHEED HIEF E DK
ARy AT NZET D EEAR AR R EHEE O ERE %
L7, BIEARAREERENHE TE 445K 5

F 5 B AR K EHERE O E x5
Table 5 Determination target of unreachable cause
determination function.

A B —T = — AR IE
TBHIPT L ADERE
2. no shutdown =< > R®
RERE

ray g Lb—hDORERE
FRADL— b DFRERE
L — FOBRE
FERR X A
FEEANMERT S PCO
IP7 KL ZDBRHEFE

AT & 1.
IEZE s B HIE

show =< > KD
R HIE

N oo M w

/192.168.3.2 1
205 IL—b (s
00 =

g

y8E Sota

A9 1 —ACHET BIPP FLADSEE
so/1/0 S0/1/0

1921684.1 1921684

20y L — hOFSE

So/1/0
1921684.1 192 168.4.2

TEE Sota

2.168.3.2 9 2.2 192,16 22
~
&= o " f— e 20521+ =
E3=F v Sota rRE - Sota

M 5 FEAWEEEE#REOERICHW Ry FT—7
Figure 5 Network used for automatic scoring function
experiment.
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WRT. REBRTIE, BEEAHRTERNRY NU—7
W LT, BREARTR K ERREZ T, BEMEHERE
TERVWERZELHECELNENEHR L. RE
BRCTHWS Ry hU—27 L LT, BIEENHEBE TRV
v N2 TEHAELE. AELEXy hU—T7 00—
%X 58T,

EBROMER, ABELZE&TOXRy NU—27 T L CHIzE

PR CERWEREZELSHETED Z &R gnoT:.

DT END, RUVAT ATFEEPHEE LRy hU—
I LT, BIEEDHERTERVWERRZHETE 5.

7. BHYIC

ARTIE, IP Ry b T — 7 ML & b G B O e
REBHBRAELRE T HMAFAEE AT LB L.
RKUATLEHANDZ LT, PEEEIXY MU —7 OF|E
TOMR EREOHEER AN AREE 72D, S BT, BlEMk
DHER TE WIS, BN 2 58 T & Ao W IFIKR oM E A
AR R D

EBROFER, RVAT IRy NI —7 ORFEEEEL
SFERTEDZEDDhoTlz. T, KUAT LR ERH
WEEBEFREANT, v NIV — I BIRERATED Z
LS Motz EBIT, KV AT A, show <2 KOk
B EAE®R, REHEREZHAONT, BEERHERTERN
FNEZHETEX DI ENSholo. AVAT LEAND Z
LT, FEHBIIEELLRY VU —T OB LEREL
WTED.

LI, AV AT 2EACRIREER 2 Eii+ 5.
F7, FEHEOVH/B LIS T, HEEBEBERT D
WHEE RET L TETHD.
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