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AiBiC Spiral 217> T\W5. ARTI, 2017 FEOFEMIZENTH S TR - 72 Z#EB IR 2 HENE & ARH
BFI—ALDIATY FREHBRBEIOST 2L, I 2018 FEEIZHEEH & U TiF>72H iy — iz
K BHE BTN 2 NNEIRE O T OEFE, HEBREOUEE I T AW MA, 27 05— PORERICH DLW
LBOMERIZOVWTIRET 5.

AiBiC Kansai offers an education course, AiBiC Spiral designed to develop abilities to solve individual
social issues such as creating new business and values by using Big Data, artificial intelligence, and Cloud
technologies in team work. In this paper, we describe the mismatch between the actual contents of our
course and the student expectations, and point out the problems of the class environment from the results
of 2017. And then, we report our efforts to encourage the intrinsic motivation of the students towards the
educational goal using self-assessment sheets and the efforts to improve the class environment, and verify

the improvements of the course of 2018 based on the student questionnaires.
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In this paper, we analyzed various expectations of companies and teachers about a PBL course for students
majoring in Information Science which intends to solve actual problems provided by the companies. We
conducted a M-GTA analysis on our PBL course after preliminary interviews. We identified a hypothetical
mechanism of what are the expectations, how the expectations formed, and which factors have influences
on the expectations. This hypothetical mechanism would have a balancing structure operated by companies

and teachers.
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Cryptographic technology is a fundamental element used to realize information security. Learning about
cryptography and training in cryptographic techniques are processes that are indispensable to not only
researchers and engineers specialized in cryptography but also to information and communications technol-
ogy (ICT) engineers, such as network engineers and operators. However, the educational environment and
teaching materials on the topic of cryptographic technology for ICT engineers are not sufficient to provide
practical knowledge. There are also not enough teachers who can teach the theoretical foundations as well
as the technological applications of cryptography. In this report we present the trial performed to teach
the basics of cryptographic technology using ProVerif, one of the most successful automatic cryptographic
protocol verifiers. Moreover, we propose a plan to develop an e-learning system for topics in cryptographic
technology using ProVerif.
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BB, 72X ZFEZ DD T VS EH O A
MENREI N L ULTEEBEETOREHMOBE
2175 2 L IS OEMRISMNI L > TIRREETH 5
5. ZOMBEIZR U, — D ICT Bl ~ D FH T
ERELTWRWE WS Z A, BEmEEofTL
USRS NSE X 512> TWnWa.

BURD & 5 2 R R 2 W 9IS S RFgeE DSk
WCHHEMRE LT L, 2Ol E LD TITIEL < H
AT D Tz DTN & D DR RS %2 506
BB ARMELHAT X Z DEHRRBED—D
EUTHIRIN TV, BEEFITB VT, ARG
ML E N FHEBIE I X B 2R MERETIC R T
%, WAL EVERGE TSI T 2 RSP EH O
FEHD T4 77 VAL, BB W IGBEREREM P e
DE T ML E LGRS 58 % W THIZEE 3T\, &
BMEH TR EMGES 5. BRI nZET N
WAL R SFEO RS 2B/ T IEHEM L 2T
<, WEHMOWREHATSZ L HKNASTH
D, —ES1 7504, EFMLEI NN ERILH
EVEMATETHD. 2O, BRLShizET
R MR, RO AR 5T, K55 ICBET
LEMAFHEA LW ICT HifliE P HBHRADZEES
MRE Uz, BESHEMO N2 X ME® CAI Bk
CUTHHATRZ LB HBEE D, FHTETNVHR
12 & 2R S T a b 3V eMERGEEY — LTI,
520N ERETIVET, WRENITZ S WILE K
ALbhE D Z LT, WIED IS % FIE% MR 1
KU, b UHEXFER ST BRI Z OB IE
ERRT 5.

T I THEEEIL, SRR X 2SS
O b 2VEEWMEEY — )V ProVerif[1] % FIFH U 72
BHM O ERERIG, FHAEEFE T 2EERATO
BEER T BRANEES 70 s Ve rEEty —
VORI &0 BEFOBM TIEEBL 2 W ERRD
GRS R OBERRE L, FEENRE LG YA
FLETYIal—vavy L TA VRS IT 4 T2
R5, FOFENROENEHE 21T A 72, ARG TIX
WEEEPMEMRZTETBE LR AT LTER 3
A E W RUITo RN S 70 b 3 V2 eMRGE

Y —)VORAIZ X BHEEEAMNICE T 2 HEREOR
e FOFMiZITV, & 5IZEHEED TWEAEEHD
Moodle T CAI ML AFIEDOBERH L, Z D
FIZDOWTHE T 5.
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MAHEEZFET 2 HEREOFEK L, ZOBREH
IZ U7z CALEM DFEZIT> TV 5E. BEEDHEM
fREREDIZ L A LI SHEER T OMEMmE TR E L
TH Y, BSHREEPESEME RN ICEINTVS.
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B, NP S, BT BAE) OFREH H M
FEMBELR L FNS 2T AEMN (D &SR
BERSH) LRHTEBROANT -2 OEH
(EDEIUBT—REANT DLW EMA TR
30, X0 XS ICESEMEMAGDENIEZENO
G EERTEDINSTHS. FRENZIDL SR
HE DR MG EZ I, BN (F— 2 OmME,
TG, HERAIEPZOMAGLYE) 2FEHT S
DI EM Z WY AT AR T ) r—ay
EEETE2HOOBES 70 M IV EEBIZHREL, K
BEYIalL—varvTbIeBNRATHSS. L
NUBRH S EBHENZF LS 70 b arogsett
MREE, BIBES 70 b 2)VIzi U TR A TRETH B
DEPEHEL, & UBRENFRETH UL Z ORI H
ERERT 2 720 HERN R BEE A BRETH 0| HM
KUSMZIZNRETH A 5. 512, 728 2 IBEEDI N
SOEMETH o7 LTH, EABEZNGRE LT
HEREIBWTE2TOXEHEDOXRFH U LES T 0
MaVEFEMIL, fEETS ZEXERETH L. £
T, BRMWEES 70 b IV EMEREEY — )L % Yz
FHATWE Yok>H7abravzEidL T, &
UL IS % O T H I BRI 72 B T E % 5
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TS 78 b aVOZEWRELE2 T X 5D T, fFEH
AW S 70 b 2V ZeMREEY — VS EH L
T BT S BRI DO W TR F I L
F<, ZABHROFEEH 2T L HAREL 7R 5.

3 ProVerif

ProVerif [1][2] (£ Dolev—Yao € 7 )W IZ & D < I
B8 b aVoRANLZEEREEY -V TH DS [3].
ProVerif TIZIES 70 b avz BTV Ttk L,
T b ANVORME, FALEIXUO LT LN E
HEBRHTH VTR TH S, EREORS o b
TV TIFREB PR 5 1% AES, WS M N Y ¥ 2 Bk
£ SHA-256 &\ 5 & 5 IZ BRI H &+ — Y % &
U THERR S B A3, ProVerif (2 & 5 RMGE T I3
DEZEMNI ARG SET IV, EFBELETLEWD
S & i fbanzZERETFVEH VTS 1
MINVEREEL, DL % ProVerif DMGEEEH
YR-—bFT22722)2HNTHRIET 5. 2O, i~
DR ESHEMITHA LI TV S, HIsZNEHE D S
N3 LM DRED T TEREMRIEEZITS Z
LITHEEINL. EEOKBIZEWT B4 DS
A4 =V EBELILFENTHD, IZLALDHA,
W52 —Y OREE LR, MAGHhEH ORI
ZETRHRVWT—XOFAPMEIHEDOFEK L 2> TW»
5. REEOHWIZEREMEh TN eIz T
LHRE L YRR S L A bE %Y
TH5IrEHMEZLTWS.

3.1 ProVerif IC & 2R E

ProVerif OMGEE7 7 A )L (*.pv) I&, B, 7TV,
FATE TR I NG, BES 78 b aVEBEEIZ LS
EZHBAEETH 2 AFEEHKEN L7 7o A D@
FFIEE LTRRLT 3. EEEWTIE 70 b 2ok
BUZ B EIRIH (280 B, L Tow20E#
175, BEEMIEE U-HE BRICET 2 E &
ZNV—NVEEHETBEILIZE > THAET LT 5.
EITHCIRESWTEREL A TO 2 ADRTH L
FHEERER T SHZ LT, MIENR L2 5HE5F 70 b a
VEEHRT D, T0 b IVFETRHICRERR IS ARR
E & b AFHfERIAY , private BIEZ 2 hTw

ROBERAERH U5 50 B BENTFE NG, BEEd
X7 TV TIREINLZRENRINT 52 FIE H 5
Bk WEED L D132 8/E% HENICHRET 5 Z
LIk oTHIEL, H LBENRER I N NIEZDENK
R FIEE RRT 5.
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TS 70 b aL RS 21E (B8
EEE, BB OEREZITD. TNHIEZENEN privite,
public DEMZMNT B ENTHETH D, WEEHIZL
BRAOARZEETES. X5 ZHPEBIZET S
HEWMZN -V EERT DI LIZL T, BEHMKD
ETFNMEEITD. BEHZ N —VIZ L AEEEMOR
IR RETFIMIZOWTIZ 4. 1 fiCR#HdT 5. 52
HTIEE SITETMTRITTE T O ADEZRET
5 DFEMI 4. 1 i CSiT 5.
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3.3 ETH

FATEM TN R L 2505 70 b 3 )VOET
FHEEEET L. BE5 70 b VxS T I N
THE APEEINLBERENLTT —XD%KZ
FEERIFSZLICEVERFINS. RETRESHTE
ZU7RE2E U IEEFHRICEER R X 7z A
A 7O ZADFOH U AEE MRS 5.

WHEITT 2 TaEZAELTFDLSI | TERYI-T
kg 5.

Initiator | responders | responder; | ---.

IP X 7uX2RAP 2B FD & 5 IZETREEE HIR

52 e MHFETT S,
P|P|P|...

FETO R AFBEREN L THERZET 50,
public JBME % £ & W72 BIE K % @i T 5 EIXBEH
IZEZINEBLDET D, FHllm Xy 7 AE (2]
ESRI N,

3.4 /1)

ProVerif 155 70 b 2)LOREN:, RiFF0 72
WEAEEZRFET 2720022 ) 2 R—-FLTW5.
ProVerif @7 TV & & < £ THGEEEMIZE DI WD
DTHY, BSFHNRTEMEN 26T U EEMRGE
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AHEETHDZ2DITTIERW. ULd> T, BESZEMIZE
kD B B MGEEETT D 7= DI IE TRABETH » Bibf &
UTHIAS 256 I3 EBRICERT 5 2 & AR
Th 5. FHEIL ProVerif TOMGEL K SFIZH T
5 EMEVERGEE L DX vy 7% M 5 728 D ProVerif
BT ERALAEPB] 2RELTE D, KEHEHOHK
MTlxZzolE2MAL TV, §Hllik 4.1 Biz 2R
SN0 REITIEAEE T L 7ZHEARNR s )
DN ZEATD.

[query attacker(X)]

WEEEDWEDIE X 25 2MHs 2 h a2 HET
%. not attacker (X) DYIEFEED true THNIL,
HX 3Z70 b a7 E THERICRZNDG.
[query event(X(v)) ==> event(Y(v))]

TR ARIZREE LTz Ry b OBEAREN: & e T
5. event(X) ==> event(Y) DMILAKEHED true T
H55IE, XBFETINDITEBTHATA RV by
DWEITIND. BEESET RV MY ZRETITA RV b
XIZEEST B AEEHERTDHI LI DHEEITS.
AR TV IFA XY MADEKFEBROHEZIT->TED,
A—YRFEOZ RO EIRHAEINE. F
T a v e LT event(X(v)) ==> event(Y(v)) ®
E2EA—=T =&AL A R - DRZHEFED
HEAMETH S, FIZIE, v 22—F 1D & L2HA,
Y=z kB2 —% v OFEEAERY (1 XV b X(W)
THOTHNE, FENCBT 1 —HF v Ik b1 —VFL
H(ARYFYW) BEFINTVRDE 0D K52
J5S BIHERE LZMEFEITS ZE P ARETH B, X
517 inj-event (X(v)) ==> inj-event(Y(v)) &§
5ZLT, ARV D 1N 1 RIGHEDKREE, BIS %
B DMEBITA D, 77, query event(Z) &
THEHRMDA XY Z ORFEFREMEDHIE B 7] HE
Thb.

4 ERLLEEBE

LHF DM IFIERE SRR OEMETH L, HEH DL
RS 70 b 2 V22 MRGEEY — )V ProVerif
ZRHLTWS. £ Z CHlEIE ProVerif ZFIH L 72
WS EAZ BT 28 2 ER L, FMKY: LAME T
RS AT L TR 3 EAZNE L LEE BRI &

AR ER L - REFIIMEDOER - HERHO
17—=<&ULT,3a~% (90 9% 3) HEoEE% 2
BEIZATW, 13 EIZ ProVerif ORI A% &, ProVerif
EFA L S EM & 2B AMEE T IOV TOfE
3, P& OB A 70 b 2L DAL E M E
2175, 2 EEICIZEHEIZEE L 2SRk oR AL
ETNVEMAL COCHENZARS 70 b 2L O%EHEY
EiTo7. 1 77 AZDEFNTN 2425 LOFEE %
57 I A, &t 124 NiZfFo7-. 2 AHORES 71 b 2
WEEITI, BER A4S HIT DI N—=TIZHITY
N—FZT AL Tl O0OBE 70 b aLDBE,
BEMMEEZIT\V, FO 7 E b )V OMFE L L kR
FERERIZOWT VAR — MEHAR U 217572, K
HECIEMIFOIENZ, FEHEOENZZ LD LTS 3
HDORZFBEN TA & UTHREOHB 21T - 72
ARERTIEFEEIZMBMARH — h PC 2 538 T
W5DT, ARBEIZBEWTH K HT ProVerif 2 X v
vHE— NI, EEREDHEM LY TSV I—-NEE
LEMEHOCCEHE 21T 72,

4.1 1388 : ProVerif OFIFA A & BESRMT
RMEET I

H#E 13 B2 ProVerif 2RI U TR SHAIZD
WTO¥E %17 5. ProVerif XMRIZNET 2~ 7L
I— NX 5] TEHENHALZBRETVERMHEL
TUTORESHEMIZOWTOHREL, Th s 2R AL
TS 7o b aVvoRGEidk 2175 HliEzER7 5.
THBIZZETESEMETOL B THS.

o FHEBENGS - ABHEENE S (FBEM)

o MM Ny 2B - MAC - BT &4 (FRGE)
ZFNTNOERFMIIFHEN E TN 2 EHT 572
DOLEMEMDH D | ProVerif DIXA{LE T % F|
AU TEBRICRIEZ T WD 6 FEHE T 5 2 & TR
ERT. T DRR, EH OMIFGHERNMEH & ProVerif
TORNGR SGIEZRHT 5 & & 12 ProVerif O]
FAHEIZDWT TA HRHBIIEE 21T o 7. RizH)F
FHIM 0 G0l TG SEA ORI H A IEIC D K IEE
71k a)VOFR Z 4T\, ProVerif OMGESSHZ EUAR
BRNBFIEZE R IE 52 LT, EEHTOZSEE
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RV R B Pk U UE X0 A BRSNS B 3 B T K
BOFIEERTILT, ThEFNONRLLDF v L
VU7V RUVARY AR PKI 12D\ T Df# %
Z{1o7z.

4.1.1 fI1 : fpsReEREs

R R B X R BT T 2 7= O W H I E
LRI\, T2 TETHERERS D ProVerif MiE
a—FEFALTHRERESOBRET VAL,
LRVEEMN FBEN) OMEEAES L O, TewvxD
SRR DWW L7z, BRETFVIZEESIZL
27NV a— NATHRICHEBRINTE D, FEEX
FIRRETIVOFEAL L, £i77a b arod )
%, BB 7k AEH & T DFEITHIEIT DWW T OIE
EHMET 2. RICERRSOY v Iva— %
mEis 5 11

1. (¥begin FEHEREHHNE T IV*)

2. (REF¥B*)

3. (RHDEEF*)

4. free c:channel. (xilfZH cx*)

5. free m:bitstring [privatel. (*m %FE L T 5%)
6. free sk:bitstring [private]. (+FBZHHx)

7. RV S E 7o)

8. fun enc(bitstring, bitstring): bitstring.

9. fun dec(bitstring, bitstring): bitstring.

. equation forall x: bitstring, s: bitstring;

=
= O

dec(enc(x,s),s) = x.
. (xZAZT O ADE F*)
. let RESP =
in (c, chip:bitstring);
let p = dec(chip,sk).
L (x7 T x)
. query attacker(m).
. AT
. process
out (c,enc(m,sk)) | RESP
. (xend FREBERGHHNTE T IL*)
BB
SETIE 89 fTH TENE NSk, E5HK,
HEELTWS., ZOFE kK
LS 151 BEHROBEKE 25720 10-11 17H
THDEE#HZ )L —)b forall x:
bitstring; dec(enc(x,s),s) = x %A LWEH
B 5 (enc,dec) D7z T NSMHHE, AILMEH s 12

Lo TS T NS XA U s 2 VW5

N N B BB e
= O ©OW 00 N O O W N

HHL (]

m& (o}

enc,dec %

bitstring, s:

T1 3 EEO I — MII3TETIEFR Ly, (%) 133
AVETU B

il ToAESINE Z 2B MLL TV 5.

ZORALE T IVITEBNTEEZFICL > THEL
X F VDY, BEPERT S D7z T AR E et TTRE
M %5729 720121% enc,dec OFFEHUE HEIZF]
AT 208ENH5.

—7F 13-154TH TIE% (5 70 & A RESP DEHK %
fToTWwd. 147THTCHEER c LV ZFLAEMET
bitstring BIDIH chip ZWIHML L, 15 17 H THfIZ
HEFBEOMER sk ZHVWTHBE2IToTW5. 22
TEHLETTHLADEEET>TVWEDATH

b, 7 b AVATORTH UIRSETHRIC TR TS
BEDRDH 5.
e

17T TH CIIMEESRICRAEET 5 7 ) 23k LT
W3, ZZ Tl private fEE I N7/2H m ORMEME, ¢
BHOLWEENEHn 2H01E5 HEVHE0E0D
WEEZ1THHE 5.

=R

FITH TGS 2S5 70 b a0k 2T,
1920 THTIRAM » 7aE 2B W THEDER %
HENIZ LA FOMERE sk 2 VTSR ITV, B
B3 enc(m,sk) ZBEH c ITEFT D, THITAAT
v7av A MU T%ET ¥ ARESP 2EITLT
W3,

REDES

AREE T IIRERRE 5SSOSO RE TV
LIXEHEDTWY, ZEZFZ X TO L ADEH L H
T ERET LI LICLVFEEEDTVS. Ka—
Rix 7ot 2A0ib ik & 152K 2 B 5 0
WEEZPEHIEL7-DIER L. KRa—Fx2Z D%
% ProVerif THGE U 724552 1 true, BIHEHm 13 70
b IV T EFTRERIZERI NS LHET N, B
RS DR RILE TV (enc,dec) IXZEMETM T
B #2535 eMERTEx.

T, FEBITFETROM % AT X & TR
R false, MIHREENEHn 20155, el
fE TRREEME ) 2HE X070 b aLEERSES. 4
ZIEAAL > TaXv A% out (c, (sk,enc(m,sk))) D

LOICETET D LBEK c ITHE XL LB ICHEHRE
BIMMET B I LT, BER I L MR E
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WG S X2 E S dec ZHWTIHn 23HE T 5.
BLE & 0 281X ProVerif % I\ TIBBHERS 5 138
EPEMBERIMERE TS Z sk 0 e E TRE
M) BT 2 RS LHfRERD B Z L Ak
5. MEEE S OBEIX I O & S i B e & i
TODOLMFEHPD XS ITEX 208, HWHRORSH
ik bbb TSHNLRES 7o b 3 VoRE %
75 2B HOEE CIHEEIZHF LR i Ebh
WEEFNH % ProVerif OMGERRICIERfI NG Z L1272
D, EDELIES SO NI OVWTEET B e
AlREL 7B,

4.1.2 2 :Rzx7—
FREE MR E &l S S HANT D EE R HRD—D2T
H5. EANBEETD N aLDIFE A CITRIEKEE
m&%%%ﬁ%uﬁ&Abﬁé LIT ko TEH
INTWD. FAETIX—YEREE, A v v — VRS
D7 TVr—=2avddh, TOEAAELIFIF
TH2H, KEE T E IR AN 2 — VIS
ATHB/NA T — REIRIED ProVerif TORANE TV
Z O CRGERE D EBL HIEIZ DOWTHEH Uz, N
U — RRFEIZIE NS AT — RE2EXTREETHRN—V Y
D RREER, NAT — REMET 572D AT— KD
Ny Y afliEEFETERA VT A l\umﬁé‘fé FTXER
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(*begin XA Yz A hFFLE T IL*)
(RE S %)

(IHDE 5 *)
free c:channel.

NERE

(*ﬁ{n c*)

free s:bitstring [private]l. (x/YA7— %)

fun hash(bitstring): bitstring. (*/\v ¥ aBH*)
(x I RV FDEE*)

event PROB. (*/ XA —RDX A Y x A b &i%(GF*)
event ACC. (1 —WFGEZH*)
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19. (event PROB;out(c, hash(s))) | !'AuthS(s)
20. (xend XA YV x A NEIFETIL*)
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ProVerif TIXFRFE DL &ML % 7 0 & AT

FELTA Ry hDEE

fEtEzHET S22k
T%Ivﬁiéxagﬁulzﬁﬁfwﬁ7ukx
AuthS 2L 72 1IfFHO LS 12T ok AIZE
FRHZEI 2T L CERT D2 Lk, 518e L
T7utvAZEZ2 52— D/)SA7— K, IH PPV 1%
RS, 1I3TETCIREER IV ZEL-
KAV 2 AN pw EEFNZHA LT —F AT -
DNy ¥ afli hash(PPW) B—H UG EICR D 21—
PRIEA ~ v b ace 2 2 xng.

7Tl
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2T TH5. event (ACC) ==> event (PROB) DR
FEAERDY true TH B 51E, —VFEEA X2 b ACC
MEFINDIZEIBTHINZZI—FDRAAT—FDX
AV ANEEIETSHA 2N PROB BEFTEINDS.
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fd:l/\lzﬁbwuuﬁ7u‘t’17b‘l "j'%'ﬁ' 7‘)\7}15 en
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ZLEERTS. L UEBOY—EYATIERUL—
FREAELFRO IR USAT — RRFZTD 720, —F
I—YNREA Yz A NEIRTEI T UL, REBhA Ak
HIXZOBIEESI NIRRT — ]\0)&/(“)11 %
FIAST2HEEREL2ITD Z DA EETH 5. ProVerif
TlEA Ry bDOSEAFH I B—t—TH B Z & & HEA
BETHY, 15 THDZ T Y % inj-event (ACC) ==>
inj-event (PROB) (ZAH 5 I LIZ K b HXKER
BT 2. LRI RRE %8RS L 72 ProVerif O H
HO—HERTH 5.

(*begin replay attackx)

H

private {

10. (+FFET T ZADFEHE*) 1. The event PROB (with environment Qoccl =
11. let AuthS (PPW:bitstring) =

12. in (c, (pw:bitstring));

13. if ( hash(PPW) = pw)then event ACC.

14. (xZ7 T V%)

15. query event(ACC) ==> event(PROB).

16. query attacker(s).(*/SA 77 — NDFBE H ML)
17, (RSEATHx)

18. process

Qocc_cst)
may be executed at {1}. So the message hash(s[]) may be
sent to the attacker at output {2}. attacker(hash(s[])).
2. The message hash(s[]) that the attacker may have

by 1 may be received at input {4}. So event ACC may

be executed at {6} in session endsid_112.

2 ARV NACCIETRVTHY, TITOEFTLITANR
VMZFEATRADRNET DL R EKT S,



end(endsid_112,ACC).
(*end replay attackx)

RSO ANEE T VXL F v LY aA- R i
REL, 2 —FREFrLrIT—FRe AT —-REM
WTHA VA EFET SHIC L o THERELZY
CFYLYIT VY RVARYARENHSNT WS,
BUFOESIZXA Yz 2 MEGEY » 73— Fiz—if
EEETLHILIZE>TF YLV UIT Y RVARY A
FREDFE ZIT o 7=
1. (%begin F ¥ L ¥ I7 v KL ARy ZkFex)
(%FBFE 712 ADEH*)
let AuthS (PPW:bitstring) =

new challenge:bitstring;

in (c, (pw:bitstring));

if ( h(PPW,challenge) = pw)then event ACC.
(R FATHR*)
process
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in (c,rchallenge:bitstring);

10. (event PROB;out(c, h(s,rchallenge))) | !'AuthS(s)

11. (*end F ¥ L VIV 7 ¥ KL ARV AHHREx)
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L7 CERETRIT I IVIEELXE AT L ERFL
72 [11). BT, BFE L 28B4~ X T AT ProVerif
ZBAUZ2. K4, BERBLAEZHEZES AT A
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Jail-System

M4 HEZEYRATLAOEFEREHSE

VM LIZEE LB AF LR TEI L0, ¥
AT LAEHEE, AR A A= DR Y 7 b
V7 BIZEERL, IP 7 RL AL 2BEICAEDET
BETEHZLITLY, WBWNEGIZY AT L%
AREIZR S, R VA A=DF, AN OS [
HLDFHHETEZENARETH D, Window ¥ Mac,
Linux L TW2 3 Pa—& LIZHEBAT S
ZEHAIBETH 5. moodle VPL B¥E LTI, 4T
ProVerif % 1 Y A M=)V § B RENRL, TI37HD
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72 <, moodle kT ProVerif I — FOMERPATRETH
%. [ 5 1% moodle T ProVerif % #{E X €724l T
H5.

LR 1Q2Q £ T D> X ?

> X)L
5. The message (encrypt(randx( ], pk(Rsky[ 1)), enct
So event DECSUCC may be executed at {8}.
end(DECSUCC) .

hybrid.pv

A more detailed output of the traces is availab)
set traceDisplay = long.

ng, pkey): bitstring. event SEND at {1}
key)

trd
ing, sky:skey; decrypt(encrypt new randx: bitstring creating randx_4e4 at {2}

= . out(c, (~M_410,-M.411)) with ~M_410 = encrypt(r:

27 in(c, (m:bitstring, m2:bitstring)); (* ml = encrypt(
let sk = decrypt(a1, Rsky) in in(c, (~M_810,~M_411)) with ~H_410 = encrypt(rar

if(dec(n2, sk) = hirabun) then event DECSUCC.

event DECSUCC at {8} (goal)

The event DECSUCC is executed.
A trace has been found.
RESULT not event(DECSUCC) is false.

abun, randx) in
andx, pk(Rsky)), ctxt)))
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CMMIICEDWEEENFEAMFEEE ZOMWR

HA Hik D & K A5 1

EE IT A& BT 2 /DOEBKBAEFIEL UT, Project-Based Learning(PBL) %529 5 KEMNINL, £
DENMENEBREINT WS, V7 by 7B %24T> PBL Tl&, A2 5 LFHRIIREIND T Vv 1 VK
AR ANHERRIZTORFVEINLTEY, 7VVANIA—F L Vo mERANEERZZELTWIEHA
ED7L . — 5T, PBL IZIIEHOMENREZINT WS, A7 5 LAFETIE, BN - RE - @50 3 Az
BEHUBDRSDEELPRDSNED, F—LEK X2 IVRA Y MRBRODLBLVEENAS b T a7 b ORR
EMRAEL, #Ihd 5 IR TH L. £/, PBL OFHEFMA2EMKT 2 Z L IZWELR COMENL MDY, FAE
ROBETFETH 54, BEPZVEBOHRNEZKET 2D ENFNBH L. 2 s OFERER 2 HiEL
TRVl hOE TR AR LWET 2 ETFNTHIENRAETTAHE (CMMI ®) IZEH L=, ATl
CMMI 2D E, F—LBF A2 VAV MRBRODZVEETE 70V 7 bORNEZREARETH O, HEED
TERRFHI AT RE 2 7 ¥ v 1 VY 7 D = 7% PBL (2B 2 E B T EORE L T DR RIZOVWTHRE T 5.

As practical educational methods to train advanced IT human resources, the number of universities that
practice Project-Based Learning (PBL) has increased, and many of its effectiveness has been reported. In the
software development PBL, the number of universities that design lectures incorporating the Scrum method
typified by agile development methodology began to increase, and there are many cases where industry
people such as agile coaches are supporting students. On the other hand, there are multiple problems re-
ported in the PBL. The Scrum method requires practice while conscious of the three pillars of transparency,
inspection and adaptation, but it is difficult for students with little team development / management expe-
rience to inspect and adapt their project situation is there. There are also many reports that it is difficult
to conduct learning assessment of PBL, and it is difficult to formally evaluate lectures and to improve the
flow of learning. In order to solve these problems, we focused on the Cability Maturity Model Integration
(CMMI ®) which is a model to evaluate and improve each process of the project. In this paper, based
on CMMI, we describe the proposal of PBL evaluation method which educators can evaluate formatively
and their effects, even students with little team development / management experience can inspect project
situation.
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OO TEERFEL LTWB[1]. &EIT AMre

Quantitative Learning Evaluation Method Based on
CMMI for Agile Software Development PBL and
Effect

Naohiro Hinoto, A . 1& Z 72 T K% K¥k ¥ AT A
HHMB RN BWT — %7 27 F v K, Graduate
School of Systems Information Science Information
Architecture Area, Future University Hakodate.

Kei Ito, Michiko Oba, A1k Z 72 CTHK K%, Future
University Hakodate.
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In recent years, the field of Learning Analytics has been experiencing a surge in interest. Learning Analytics
involves work such as evaluating a learner’s achievement degree and predicting his future ability, by data
mining and analyzing learning history using a learning management system or e-portfolio. In this research,
we predict the transition of a student’s performance in a programming exercise lecture, using Learning
Analytics. Using the prediction result, we aim to develop an application that finds students who are failing
a class at an early stage and supports their learning. Specifically, we cluster students using the data from a
comprehension test, then build a regression model by applying multiple regression analysis to each cluster,
then predict the week when the students will pass. We implemented the proposed model and evaluated its
usefulness by leave-one-out cross validation.
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& 2 AN, PBL BEEOBIREDPEM I D WTIAL BRIE N RN FEI AL, HEIZH ST E2 Lk
PO LD FVWBBEE2FEEHT L7208 HE2LTWS. £ T, enPiT TIREENSML, PBL IZBET 3 ILH#I72 3
2TBHIENTESL FD AMEE 2 MDOR—ATHELTWS. PBLIZBWTHREMNZ 23822 NE citE
U, RRERIZDOVWTEILASHE LT, enPiT KT 2L K OEELSMLTWS. KFEERTIE, ZO FD &1E
IZDOWTHRA, PBL 23T 3KEIZL > TOEAMEIZODWTEE R Y T —2 DKL WS BEAISEET S,

In order to nurture advanced IT human resources, a practical educational network is formed and PBL is
developed at each university in enPiT program. In implementing PBLs different from conventional lectures
and exercises, faculty members are required to tackle new teaching methods of problem solving type or
project type. However, there is no general method widely recognized about teaching methods and teaching
materials of PBL type teaching, and faculty members are making efforts to realize better education while
making their own trial and error. Therefore, at enPiT, faculty members participate and hold FD camps
twice a year, which can make extensive discussions on PBL. Many faculty members related to enPiT are
participating as a forum for participants to share issues facing teachers at PBL and discuss solutions. In this
presentation, I will discuss about this FD training camp and discuss the usefulness for teachers in charge of

PBL from the viewpoint of forming an educational network.
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Faculty Development Camp for Educators who En-
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