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Abstract. Following the development of CEASI0 that supports the multi-device modern browser, we have
developed OpenCEAS, which implemented the latest implementation by rewriting the backend part of CEAS10 with
Ruby on Rails development framework and rewriting it in Ruby. By fully grasping the design based on the MVC
model, it is possible to execute modernization divided into two stages of view renovation (development of CEAS
10) and source code rewriting by Ruby on Rails (development of OpenCEAS). We were able to adopt a system
development method with less risk of failure compared to development at once. In addition, the basic idea of Ruby
on Rails' DRY principle, CoC, REST principle has resulted in optimization of the source code, and the code amount
can be greatly reduced. Also, by making OpenCEAS open source, we aim to spread the system widely. We plan to
adopt MIT license in the future.

Keywords: CMS, LMS, Modernization, Open Source, Software License

2017/12/9

1. [XLCHIZ

FAE Y OFTA AR 2 KT 95 BYOD(Bring Your
Own Device) , A¥v— 7+, #7 Ly MERSOESY
77UV alOE K, 777U NIk —e Ry,
Kk 2 BRI L - TRZTE T I MR L O8HE R
PWED>TETWD., ZOX)REICH L, K¥D ICT
BB A Lxhin T2 2 L1, REHBFOV —EARE
WCHERET 2720, FEEICHEETHD.

BIKRFTIE, TRTCOBRERB LR VT 47 -
T ==V OFEEEAEE L T 572, COPE (Corporate-
Owned, Personally Enabled : {E3¥F7A MK OfE AFIH) HX

Tl RRY BEFEERE 2 —

Center for Teaching, Learning and Technology, Kio University
12 R - Ky by AT A REAEH

Bow Netsystems Corporation
13 =a—4 A TV AT L AR

NewType Systems Inc.

(© 2017 Information Processing Society of Japan

EEAL, 2FAENPCEFET2ZLE2EB LTI
F 7z, 2015 FFEEITIE, REF v N ARNITHEE L TWZK
LWEDF L T LIR P =D BLIEF T 7 A L —N B
FOTHEEHA AT DEO—TI—"EEL, ETERIFF
ETOYV—N"%7 Z 7 REBLICBITLEZ[R2]. LT, &
FPCEHLTVWLIREIEMN ¢ 9—=V T AT A
CEAS[3Ic >\ T%, CEAS3 RO LBV T —v a vV ET
HD Ul Z2HEEE L, CEAS DR TH D [REZER
— A B =T 2 A [AEK L DD, v LF T A A
EBL T T UWFRNEEITO[S], WEOEHELRFIRAT A A
REHX T T UVPITHIG LTZ CEASIO[c] B L=, L
LANRE, ZHETREICE > THEERILCIEENR ST
a W3C R ENERL TV D Web IRUEIC T HEL L 727 T T .

b A%TIE, 75U R —bBRZ~vA 27127 MED Azure ZF]H L TUY
5.

¢ CEAS3 ZO#%MD/N— 3 1%, CEASIO & L7=.



TH AL e
IPSJ SIG Technical Report

Elle, FIHENTWD Java 7 L— AT — 7 RT A7 5
Vo= a R, B2 U7 o meRiiiic L 5
BRZZET DL LNy 72y RERIZOWT HWENSLER
S R QY

AFHSCTIX, CEASIO @ UL ® Web WA NIFDE %
Wy 7 REROD T % fe i L 72 OpenCEAS MBS
DWNTIRR3B,

2. OpenCEAS DB
201 BARA &

CEASIO 2B AT VBV T—varEokEsloy
OpenCEAS (2B 5y 7 = REOBFIL, v A7 LB
HFECBITDHEFFA Y= 3 ThH[6]. OpenCEAS
DAY TIX, BUEARTCRHF OEBEN:, Witz 2
D FE FIZ CEAS OV Java 7 L — AU — 7 OEHE% Ruby
on Rails Z i\ Ruby THEEE T Z & TR T LH, F2dk
OIRFALEITH[T8]. AT LV 7L — A ES L
I3EV, CEAS OREIFEMa—Y A F—T = RFE
DEFETHZLICE ST, BFED CEASI0 2 —H(Z & -
THOH IR BIESICAN D LE TR, EMKARL
OpenCEAS IZBITT& 5 Z &2 AT, £/=, TF U7
V=AU = 2o TEHEEHET I LIZL-T, EEHTHE
DT M oS RE A HEFE L 723 D, BN =— X ~Dk
RRIRIR PR e B A RS T2 2 L SR TATRE & 72 5.

OpenCEAS DBH%E Tix, BIEAT THIHF O CEASIO &
W UREIEMN -V A X —T = f A0WREZ T 5
Z & % HAZ|Z Ruby on Rails O FEAF NI W 72708 5 BRI
WO FHEHTHED TN D,

MR DIt

+ CEASI0 X [F U UI £

+  CEASI0 & [F] UMghE 2%

o b2 oo T RERE IE DR

o ffib2< o7 DB OF — 7 ILHIER D KT

* Ruby on Rails ® DRY[dJFANICE S\ ILER Y — X =2
— FE D ik

e CoCle] IFXE LV MM ICHEL T Active L= — F, DB
T =T VA B EDOET

e REST[HEANZ L > CTRTD Y YV —R|IZ—EDOFHA 1
(URD kLT, BIfEZROTT 7B RAAREE T2

o FIAHTATTY, EV2—NEDOTA L RER

B % DRI FH
© HTHLERREIE N

d [Don’t Repeat Yourself] DWEEE. [H U Z & &0 RSy, 2— R(IF
#)%& HE X720 2V 9 Ruby on Rails (2331 2 JEABAIZ ISV 72 B 38
JFAIDO & .

e [Convention over Configuration] DBSFE. KD T L—LATU—7 D L H
WCERE R REIZERBRT 20 TIE RS, o oTT v T I I 77

(© 2017 Information Processing Society of Japan

Vo0l.2017-CE-142 No.12
Vol.2017-CLE-23 No.12
2017/12/9
o Ul B X OHfedE
¢« T ER—ARF—v OEEREHIL

kB, SROFEX A —Ta bl oT Java Sk
DEERFOEEICT v 7T — b L, RHHEIFICHST
HZELMAFLER, RFOTL—LT =I5 475
VEADNR—=Ta v T v TR DD EFEOY — R a—
RIZx L CHMHEBDEER TR I, U7 A M(Rubyon
Rails {2 &% Ruby ~OFEXH )L CH AR LHITIFITE
DOHRWVWENWIRBLE XD, VT4 MEEIRLT-.

22 P—XTOF¥%

4 [E]> CEAS10 @Y T A M2 X B OpenCEAS D%,
CEAS3 D UL Z~/LFTNA R, BHE LT T IHPITHIEL
72 CEAS10 OBAFEIZHi< & TH 5. CEAS3 1E, HEAT —
X7 7 FxIZ Layer XX — 2 EBHALTEY, Web 77U
r—3a 2R E 3EokER, CLrErT—va VE,
vUoRARY v IE, AT 7 L—a VBT TR
L7 MVC €57V Chb. —F, OpenCEAS DB 7 L —
LU—7 & LTEHH L7 Ruby on Rails $ MVC €5 /L T
WLTEY, ZNCXEDE1EREO CEASIO DBI%E T,
EPEEEDOE View OSREEER L, 2 2 BED
OpenCEAS OBAR TIX, Ny 7 v FEOSIED FmtEs
iEt L7=1%, CEASI0 ® View ® Web FH¥ A L ZFDEF
FIH L, Model, Controller D3 X ¥tz % FEfii 3~ 5 &\ 9 Bepit
W BT 7 a—F NAlfE L 7e o 7z,

ETLFAE =T a BT, BRE 2 BEBICHTDZ
L2, ROAV hET AV ERHDHEEBEZD.

AY vk

o EREICBHBEZEDDLZLNTELED 1 EICHET S
Lo L L TRET 2V A7 B30

o BRESTD L TTHEABEMNLTRTN

s BREOEVWEHHKHETIZUDNALY Y —RXATE2

o BYBEISEUTRRF— L0 A LN — L&RE|OE Y Y
ZEOE{LTE D

FAY v b
o IEICHRETIHALLHBLCHEaR FEL 2D

CEAS O ¥ AT LHIFL &2 IREI T30, BFREXIG L7205
VAT AR RKEWVIEEEEEREL D0, EE
AUy bOREE2EZTHZILENTEDHILDEEDbND.

5Z2LT, Rt TRIIIVITIRREEEL.
f [Representational State Transfer| DWEFE. Web 77U 7r—3 3 e &EIT
B L#EMED .



T AT
IPSJ SIG Technical Report

F 1 OFEEEHERE

s Ay -uars7vk, /B FAQ,
Baeii] BHLHE, AKEE &, HAER
BHE, LA — MR

o—EE, RIEEHE, 2—F U =2
T FERA, BB Y R MFHA, B BHEMT
RS |y 2 WA, BEMEY % R EHA
BEHBH®RY X FF6A, AT LFH
R, HSAEERE, Tk Au S
AR, MBI, BIEME <—
Y, HAXT 2 MERL, e ANRK
F A MERR, UBE— MEREER, 7
Vir— MERL, BEXT A NER,
EHEANKT A VEH, LFR— N
B, Tuor— NEH, MBS, o
AT NEW, BHBREIHE, WS
fli—&#, AL/ A—/, FAQ,
BIE ek, HM—IEEH

BEXT A FEfE, AN T A
hSEHE, VA— MEH, T — b
A Fht, 7 A MERER, BALYE,
FAQ, HETERE, HmIEHIE, H
R, IN—TF T F K

UEH

23 CEAS3 EDHRELLB L EE R

CEAS3 3 L1 OpenCEAS RFEIEL TV A2 £ 11
TR D OHEEEILNEH O CMS/LMSHR & L X T L/
ERIEELL AT MR L TV AEEE L R TH B,
CEAS TIZ I b DOEREN THRERMa—W 1 2 —7
A Z] QIDJFANC L= > THREEh T\, 77,
CEAS3 3 J. U1 OpenCEAS @ ¥ A7 MM & 2 F i
2, #F 3ICHEERHNIZART. F 2 O interface, class #iXF 1
FhJavaDa—HF A X —T 2 A&7 T ADEER
L, JSPEEREBENMTT VB T—va v Blldhbizd
View O JSP 7 7 A L DOIBATH AR L TS, £3 D
OpenCEAS @ View D174 & Hifed 5 &K 8.5% DI R T
Ho7-. —J, CEAS3 D Java 7 7 A )LD Y — A 32— 1T
L OpenCEAS @ Ruby IZ L5 Y — A 21— KD View % [
WIZIBITER(a A v N ETe) & B REST B &K 81.7%D HIE
REZERT DI ENTE ., —EEEOREIE - REEL H
5Z &, Java & Ruby CTHMICHEIITERNZ LD H
52H0OD View IZB L TR A=V EICKHS L7 7 A
BB TH D72 2 — FHIBEI SR < X7 o 7228,
Z DA ® Controller, Model 28 ® ) — 2 =2 — K O HIIIER I IE
#IZm <, RubyonRails TY 74 b LB RITEDITH >
&S 2D, 728, OpenCEAS OB TIEE A EFIH
L7p< ool & UCHEIL LT tiE, BITERFLEZNY U —
AETIZEETEOKRITKDOEY ThH 5.

BEIE U 7-HaE

+ HORT A POMERK (AOERE RN e
« BAEAT A MO XML 7 7 A I L D R FikEE
« WART A RO XML 7 7 A VI K 5 IR A
« Ty —bOXML 7 7 A M & B B R A

© TUr—ROXML 77 A M kS E R e

(© 2017 Information Processing Society of Japan

Vol.2017-CE-142 No.12
Vol.2017-CLE-23 No.12

2017/12/9
# 2 CEAS3 OB
HRATH
Interface class JSP Java JSP
VBT —var - 143 202 39,172 32,678
voxRRnY v 29 67 - 39,995
AvTFTv—vayv 34 68 - 15,048
aFt 63 278 202 94,215 32,678
# 3 OpenCEAS @ Bt
HRATH
HB4% Va2 AV v K ax v hEte =X v RERYL
View - - 29,910
Controllers 57 506 12,143 9,457
Helpers 0 70 939 825
Models 42 188 2,753 2,246
Mailers 5 5 44 41
Javascripts 0 112 1,336 896
Libraries 1 1 6 6
Total 105 882 47,131 13,471

VY —2F TIZEETEOME
e CASFFEIZXZumr A v

DB (2B L TiZ, CEAS10 TiX CEAS3 35 & TN CEAS/Sakai
@D DB %% DO F £F|HTE7/75, OpenCEAS TlE, Ruby
onRails DBFNZEE SN T =T NADERR ENH D72
OvA T =2 arTO0ENRDD.

24 A—HYTFR b+

BITE, OpenCEAS ~— X R 5emk L, RO CHA
ZRIAL, 2P T2 REERBL TS, SHORELE
L CHR SN TRREZEORBEER LIC OV TAHAIE
THIET, BEMEAHTEZDLTETHS.

3. OpenCEAS DA —T > vV—ZXik
3 A—FV—X{EDBEM

LHIL Y CEAS X, HARDOEEIZFHML LR EZIT- T
BY, HRELFETE - EEOVA 7 VR ITHLER
IRFERE 7 (i 2 T= R E B M O CMS(Course Management
System) & U CTHULH L FAORESLTH - B H T 55
EIHZOWT, BREIOBEEFEMEZ ML L TR 2585ELY
ALTWB9]. Bl #BERBITRNIG 15 BIZHT
TEREN, 2—FA v Z—T = A ATV T H IR,
FED, REHBSIOERORMA SN BRI U T
NEELFEFSTNDLREFE, HEEBIWEEFHEOW
BIC -7 Ul R L CTo T RE LTS, —FT,
CEAS %3 A9 % KU & - T, M E OREEBINCHIBR



TH AL e
IPSJ SIG Technical Report

TCEAS| i ELA-hER DAMRE-K  ORFY=arL  2WM M-

O BHfFRSLURE o

BRAN

FRF-SRERSNTOELA

(1EGRI%) /BAEIOME
©... 2017/11/02 183141

WERT R MERL

EANFAC—R

(1EdHIR)
T 2017/10/04 12:57:46

BBANRTZ MER

Lift— NRIBERL

WRLBRRI (1EGHR) /10/9(A)... 2017/09/29
FYy— MR onze

I (1EGHH) /OpenCEA.. 2017/09/28

ESNS YK

FEEAY X MER

BH—EEH

© SHOBRAOR{

BHEA >

= REE UTORTER

HERARE >

BHORIRE - BANOPEBEGR - HERBEREN TEET

HEREON—Y >

No. ME REB FE 0 HESH BEE R PH-I-Z BRIEEEN

& BT -5 W

1 ARE 18R 2017 @0 WELEREI (1EGIR) W W BRI
Bl 1 OpenCEAS L7 Top ~—

EEICERTDITNLRA v =V DEFLEL WY
BHN > TV, ZNETOCEAS T, A—FrV—2L
LTABRLTWeb oo, FIHICET 2 T A & A8
TRPSFEEDICH ALY~ A AL TOFAEBLIZEAL
2o 7=, % Z T OpenCEAS Tid, 3k, B LIV AT
LDV —AA—REF—F L V=R T HIETYAT A
WKWk T HZ LA LEZVEEZ TS, BRMIC
X, Y—2a—FKx7IJ—TCAML, BHEOE VT A&
VAERRAT LT, FIRAT2RFEE, FRFICNLIER
BREDBMOT A VET R EDOD AT~ A ZANTED L
T B, Fi, FFEOFER KT ETICHIEL ATHE

RHZET, BRORZFZCBITIDIAL A XED=—X
i N AREE e D

32 A—TFTV—RSAL O RDEE

BB CTHLENE LIV AT ANERTHZ L E2RAD
HBE L TA—T Y =2 T2 TFETHD. K 414 —
T —=AORERR LMS LT A AD—EERT.
Open Source Initiative (OSDIZE B A —T 2V —RAF 4 &
ADEFRTIL, #THHHIZATTE, HHIZHIAZ <A
ATEBHZ &, BEOEARLIT N—TIIBS RN &L
WCEE LT A A2 BT N TF N TEY,
TELPTHHEEOEWTA L AT 5 L NEHE
REEFEXT. Fi, RFEOFMFRLLY I E OB
AT HEEIE, VAT AEACHEMARTEEHBELTE
LY R—= "R T —DWH IV RTHD. D7D,
OpenCEAS # B VR AL LTHH S Z L ORGHS L EER
RAVIEEEZT. ThbOHEHE X, OpenCEAS O
TR, RENR LMS DT A4 B ALY
HHEDOEWMIT 54t 228 HT52 L & L.

g MIT 74 &> 2 &M LT T <2, Ruby on Rails 128 A4 2800
FY 2= VEIZGPL R T A BV ADLONRALRNE S IZTHIEICh
K[a DT HUENRH Y, OpenCEAS IZIX, A—T Y —ADY — Vi flio

(© 2017 Information Processing Society of Japan

Vol.2017-CE-142 No.12
Vol.2017-CLE-23 No.12

2017/12/9
#£ 4 LMS BT A B R
EY XA TOE
LR SALEVR I
BNREE S

Moodle GPL v3 AN

Sakai ECL-2.0 O

Canvas LMS AGPL v3 O

4. F&OH

FSCTIE, CEASIO @ ULIZZ D F Fio Ny 7 N
DEIEE FH T L= OpenCEAS DBAFEIZ DWW Tk ~7z.
OpenCEAS [I_X— ki & L CTHIE, =—VTF 2 F&INRT
—IORETEEICRAL TS, CEAS3 ® Ul #%fE L
TINTTNAL A, BX T T 7 HFIZxE LTz CEAS10 O
BAFIZ#i %, 4E CEAS O\ Java D7 L— AT — 2V %
Ruby on Rails TV 74 F9 52 & T, 2EBICHTEY X
T LR TFIECBIDIES A - a v RNETTEDHR
AL IpoT&E, 1EIC UL EXRXv I REUHIETD
LG 2B L CHEICHEELED DL Z LT
X5 ORMTHI R DRI THIENTEEEX
TW5., b, BARE 2 BRI 2 2 & CTREER
SMTRTWVWENI AV v bbb ol BUE, HohoE#
HEifo#ERICHEY, KFICBIT2HE KRG LD TET
BY, BREENT TWE VAT AOBRFHOMKIEN &< 72
5281, WoODRKRLRFOARLTEIVES. 4H
DX D7 MVC BT IWACEES WG &2 FToitig Lize s
FTAE—Ta L, VATLAEHFOBRPEDO—D2L LTH
AT A MIEN B % .

OpenCEAS D BA%E Tl, Ruby on Rails %> T Ruby T
BEETZLICL- T, BIERFETHAHF D CEASI0 & [H
UREIBEMN L —Y A L ¥ —T o 4 AOWEEEZTHHLT 5 2
LEBfE B S L, BZEED TE 7. OpenCEAS DV
U —R%%I\2IE, Sk o — PR RE > WebAPI, LTI %fiis
LI LMD AT A EOHEEKREEOTREEZ TEL T
5.

I KIS, SO OpenCEAS DI 7Y =7 b
WZBWT, 2= WA U F =T oA AT YA U ERELSIO]
TARNEHE NN ARY - Xy hVAT AR () ©
FIERKOZKEBERICHEZR L ET.

I A AT =y VHEREENE L, MIT 74 &2 22X 5 AROBICH
LB E D BARITENL T TV D.



TH AL e
IPSJ SIG Technical Report

BE

[1] RARE, =W, AAREE, KILEE, BB, AR
, TBRKPZCBITDT VT 47« T7—=1 JEREEO -
REZRBEE T CORFHER A L@E)§ 25 COPE HAFEK
DOEFAA-), TEHALELS4, 5 21 [B] CLE #f%8%, Vol.2017-
CLE-21 No.5, 2017.

[2] RIUE, BHRE, LAARTE, Bk, BKIKRE, AR
i, 2017 FEEEREEEZ DX DFZNEEY—E 2D T
RBAT & RFEA~D/RY a EEOIRY AT ONT, K
ICT HEHEH S 2016 AR KRS, 2016.

[3] &AEZ, B2, MARME, IR, dk#H, Web &
HR B 7 7 A2 ¥R T AT A CEAS OF%, #E v
AT WG GOCEE, 21(4),  343-354, 2004.

[4] FEAZRE, XKREE, a3 —XEHT A5 A CEAS O
Ma—W g B —T xR, HEY AT LERFEEE,
27(1), 5-13, 2010.

[5] B, AAEZ, AR, BAROHEERE~OHAG%H
BIREXENe 7—= 7 AT LA CEAS DRE — 7L
VT a VBEFICLAEL LT T LF TR, R
*fhs & R CEAS —, 1AL B 225 20 [5] CLE #F 48
£, Vol.2015-CLE-17 No.32, 2016.

[6] il KEs, ELFA L= arDoDFE BIEIC L > TR
KIILEDLDL FEOBVEZHML LS FrE Lo T 520
Y AT L BITEL T A= a3 i2dH V), HE systems
(260), 43-47, 2014-12.

[7] Ruby on Rails,
http://rubyonrails.org/

[8] Ruby on Rails — Wikipedia
https://ja.wikipedia.org/wiki/Ruby_on_Rails

[91 YLE=sL, /S Ufnfe, WA, FEIIHER, SKREZ, AAR
DEBEBE~OMA % BT REE N e 7—=v 7 v 2T
L CEAS ~Java 7 L— AU — 7 |23 < RS~ I Hns
T MR MEBEFE B RS AT DRI NV—T F 1
[A] CMS BF9E4s, 43-47,2005.

(© 2017 Information Processing Society of Japan

Vol.2017-CE-142 No.12
Vol.2017-CLE-23 No.12
2017/12/9



