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Abstract: We are developing an education support system to train software developers utilizing several DevOps tools "ALECSS."
The system automatically checks programs submitted by students and return their feedbacks to them to support learning
development techniques for high quality software, as well as to support evaluation by the teacher. ALECSS executes compile
checking, execution result checking, coding style checking, static code analysis etc. In order to realize these functions, we build up
the system mainly by utilizing DevOps tools such as continuous integration tool Jenkins and version control tool Git. Existing tools
can be applied for evaluation such as compile checking and coding style checking. However, other evaluation such as output
checking and Git working status checking require scripts developed uniquely. Since these scripts uses exercise contents and
student's information in checking, sometimes need to generate typical results from templates for comparing them with the students'
answers. In this paper, we propose and evaluate scripts for file structure checking and output checking. On implementing the scripts,
we adopt template format which can not only replace strings simply but also write preprocessing strings in order to prepare exercises
flexibly. On evaluating the scripts, we execute them using last year data on trial, then we check how many errors based on
fluctuation of output and consider measures for the errors.

Keywords: DevOps Tools, Education Support System, Software Quality, Cooperative Development
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Figure 5 A Sample of Output Result.
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$SNAME _JP FHEOAARFETORAL
$SNAME_JP_LAST $SNAME_JP_FIRST
TEHZIND
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0
1
2
3
4
5

$SNAME_EN_FIRST

$SNAME_EN_LAST
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"/MyTest$31D7;

$data = <<C_ALX_JAVACODE

191 m )

21 k muuﬂ

29 pub\ ic s'latu: void main(Stringl] ares) -

30 /! XFFIHel lo ILFDEW?’LRBHD%T

g% System out.print InC’Hel To $SNAME_EN"); 1

33 /! FREERO T EHEMC LI O T E S runber (28
34 int number = $num; 1

X 6 FulIhFr S L—

Figure 6 Sample of program template.

$ /c/dev/xampp/php/php exe MyTest_SID_.php
FEs

*EEATETFE0EER S 2 7 LT

* JRTAE%%%%% B 1@ ESEE 20l
* fEpkg: 16233001 1) AR

* {EpH: 2016/04419
ittt ———x/

import mypack k;

Fess

FmainA oy FEFRITTZ2S2
% @author (JE AER

%/

public class MyTest162330071 {

SRk

kmaingds o F

¥ fsee Mylbject

¥ fsee MyStack

%/

public static vaid main(Stringl] ares) {
£ rEBHe ol R FE A L e COET
System.out.printIn("Hello Taro (JEB");

//%%ﬁﬁwfww%+ﬁﬁubnb@%zﬂwmmuﬁk

int number =

M7 FuarZsERp
Figure 7 A Sample of Program Generation.
. HBEINTEFEICOVTRER R O EREROEE
i1 T o B
2. fESNITRS T AT T L—KE PHP O7 1
T 5hELTHETL,
T LEERT D
3. 2 THERLETRZ T hEaL /AL -
REFEZ DT 7 A NTRFT .

FATL, HD
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RF = 7 IR 5.

MyTest$SID/src/MyTest$SID.java
MyTest$SID/src/mypack/MyObject.java
MyTest$SID/src/mypack/MyStack.java
(LA )

X 8 77 ANERY ANDOT T L— K (—HE)
Figure 8 Part of template of file structure list.

MyTest16233001/src/MyTest16233001.java

MyTest16233001/src/mypack/MyObiject.java
MyTest16233001/src/mypack/MyStack.java

(LA )

X9 R
Figure 9 Result of replacement.
4.3 build.xml ® 4K

Cphes
e,
$d|r $D]‘3T DIR;
if (11ile exists ( $J r)) [ kdir(3dir, 0755, true); 14
iUJTF[LE &i\r . /build.xml 7

fstu_src = $STUDIR . “/src”s1
$data = <<<_ALX_BUTLD_XML):
<aml version="1.0" encoding="UTF-8" 751

<project rame="autocheck” default="al|check >

<target name="alld
<antcal| target:
<antcall target=
Cantcall target=

</target>+

output "/

 Ctarset name="check Wfilelist™ ; - -
<exec executable= AL# HJME s ripte/chedk_filelist.bat” dir="./" output="f
<arg lire="filelist.txt />
<fexecs |
Starget> !

X 10 buildxml 7> 7 L—k (—#)
Figure 10 Part of template of build.xml.

HITFEROTF = v 7 BLX O T 7 A MR TF = v 71X, %
ETLIZENTNEBIDO Ant X A7 L L THEITEIND. 42
TR LIHIE, TANTERT 7 A NAHITFEAET IR
25 L I EWMA AN D AHREMEN B B 729, build.xml b 524
TLITAERKT .

HOFERF = v 713, 58T LB Lo ks
B, EBEOHAREREZHKR LEERER 7L LCRET
5. Fl, TrAMERT = v 7 b, RIS, AT LI
R LTHERLD 7 7 A NAERR Y A b & FEBED 7 7 A VAR
R e LR e 7 LTRET D, 2ok o7RX

ilelist_check.txt ™!

S RIS D D ot ot bt ettt it
AEBREEE s ISR ER S S oo ummawr—

2
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AT HFETEICFATTEDL LI, K10 XS 7T
T —hrELTRRBLTEL.
44 FTvOARY)TH

HAREF =7 &7 7 A NIRRT = v 7 1Z#B] D A
VT REHBELTEBIRY. HUNT dff 2~ R TOlk
T a0 %R LI, HIFREORE b &~ DX IE08 R
OEFE A U, F725FEE0IZ Moodle 72 &0 &FH »HE
LI BIOIZ PHP TORZ VT NeABETHI LI L.
LS DFE DS & &9 DI, Bl 2 I KA O v —~ ik
B W TORILF/NILFOR S ERHIEM D22 1 OEW D
TEThD. Fo, BROEFTIIZEOL I BVRLED
TREMRSIRDUCEE L QDD ERD DI TR 8 %
AT R TELIIICLTREEI.

oy, WIERTF =y 7 27 U7 MZBWTIE, (1)
RIXFPILTFORNET D/ LRV RIRATHEL, 2)7FH
BT D L WEEIRAREIC, 3)EAH Y OFH L
EHRE OLFRE B RICH AT LI,
5. BRATELERE

HARTF v 7 b7 7 ANERTF =y 7 2B D
Java ENZOWT, MEEE O & X521 4 Hi TG -
ELIEARBLOT 2y 7 227 V7 voORITERI o
72, BATIZB W T, Jenkins ~DAAIITE Z 72T,
BATRAOREIA 7 U 7 N THRHESEEM T X CTELIL L THE
L7z, BRMAKICEET A2LEDOH HFAEOT —F X
CSV 774 LTHEL, WIHHLRRICHEARAAT.

FrvIER—

ﬁfﬁﬁs RHZHILH T OLERF 7 HHERF v

HRE o 7/7 fmei1 /4%
l’ EHE HEERTT ihg4/4
= RED HEER 0/ T %%:mma%m,
mmo KR HE:0/7+ Tt S VAL S
moEEE g 77 Tk P i
N R HE a7+ EER:0/ g
e BRE R /T R4/
r miELE o e s SR
m E S HEEE 0/ T b3 Shvgatic e
<1 it : 0/ T+ #hk: W sl

M 11 Fxy iR R

Figure 11  List page for check results.
BEMICH IR E S OME X 5 XL 512 HTML
TrANEERLEDR, EEORFICHONTIE, 5%
Jenkins ~DHIIABE B> T, FE~DT 4 — Ry
7HTEDLLIIT LIV, S EEECER L - KR HEwE %
BT ZRd. —BATEA T OATEUZH T2 72 0 b DIz SN T
) 2L, ROV 72Ty 7 LT NEH I
LTWn5.
51 FryPRH )T ORT
WEEEE DRI HOWT, AR T = v 7 &8 Lz
FERERFHHEY 7 FCTHEH LIZLOEN 1215T. 238,

2016 8

At L7z & 9 W RAFRIEETIE 117, 7= Stack #ET
T3 1TOHIRE 5.

25

20
A 15
ﬁ 10
5 I
o
0 1 2
—HiTH

B 12 HAORRT =7 D054
Figure 12 Distribution of output check results.

KEEH LRI A ZBR<ERL ST HO S B, 44T7H 4477
NRC—HTD5HDM 20 1, 3478 4, 247 %0 1
h, LAT—8A 22 1, T _XCAR—EN 3 heieotz. 2
NOEONRER 11 KV > 706 HIRCTHEEET S &, BT
DEHIRZ ENDbIoT-.

1. 1 4T0H—FTIE, RAFRTHREITERL TNDNR,
Stack FRAH CHIE - TV 5. MEWICIE, $fE % HiE %
TWBr—ALEXREMEZ TVWDH I —ADKEL 2
FERSH D, MEEFEZ WD HFRMETHS.

2. 347 —EHTIE, Stack SHEITEM L TV H, RAETR
TETHEE > TV 5. BhiEWICE, b2 R4 TIE
2, RAO—E LAY, BHARGEICRoTWD, &
RELSIFEELIHD.

3. 247—%E 2 ® 3 —EOHA T, Stack FED H H—
DATERIEZ TWAr—ATH5H.

3O —ADOHAFEREF E LT 13ICRT. RCo L
BV, No3 L7425 _R&LZA% No2 EATIIALTNA.

AR 2 AL
EHFOELEER : ®HY

2 4

1: -4
Hello SHOUMA KAWANO
gel{n Wor Id

name: No3, walue: 37
name: NoZ , walue: 37

M
name: NoZ, walue: 27
name: NoZ , walue: 27
4: 0
name: Nol, value: 17
name: Nol , value: 17

RESULT:4,4,2,79,74,63,61

B 13 HARERT = v 7 ORRPG
Figure 13  Example of output check.

T 7 ANMERT = v 72 OWTHRKD 5T &3 27
ol T ANMERT = v 7 THRRT L7 7 AV, K4
FoRB L Stack FBED 2 S TEELALS TEARALARN 3
DD java 77 AN, TiLbE AL NA LT 3 DD class
7 7 A, BI O javadoc A FFRE CAERM X5 index.html
T7AND TOTHD. TO20T7 7 AND I LT THi-
TWBHDONR 51, 6 OB i~ TWEDMN 4, 5oL 4
MENEN N HTE ST, 7ok, £o72<HHi> TRV 0210
ooz, TNHEONREK 1L DOV I NBERTHDE,
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UTOXo7z tibnolz.

1. 0 DT — AR 5 HRLISMNT, MR A0 5 b
7. Eclipse ZH L TW5 258 VIC< VIR
DEDHEHA L TORWTATRESER S 5.

2. FEAEOREMOT 7 A NMERITHI > TEBY, 6 D
Db DT javadoc HH ZFEITL TV RNBDE T2,

3. 4o —RAlclass 77 AN LT, 5ODFr— AL
7T ALDRKY I AT ST,

5.2 §F4E

50084728 L T, vl T LER, 77 AV A NE
B, buildxml RO 3 DDARKAZ VT b, BLO, 7
ERF v 7BLO7 7 A NERT = 7 D2ODF = v
AT VT MZOWCHHliZ B oz, £ARAZ VT b
WZHOWTH, B Clid Java EE LWV ) 1 SOFEIFHRIC L
D3R LTV OT, Git HE < JUnit - oBINE#IC
HRIETE DL IITIEEL T SLERH S.

Fzv I A7 VT MIBELTE, Z7ANMERT = v
WCOWTITEHICRIBEIZ 2 o 7228, HARRF =~ v 7 T
<OMMENRR L. BRIICIE, RARRHEETRD
LTV —<FFRRIc Rt L TFREIC L > TRV ITED
ERALNT. BIZIE T2 ~0) LW dFaIzxt LT
[KOUHEI| &3E&< #—=2 & [KOHEI] & EL Fr—apd
Dol ZOROLEICL O REME SNDr— A 22 4
bololo, SENL CSV 7 —F DEEEXB I > THIS L
o, ZoXHREMEETr—~FICRLT, HAFETDH
LIV S50, ERTHEMNTL2REFERIZOVWTIITOH
VAT DML TRBLLERDHDIEA .

ZOM, HAMREF Yy TOELDEEHFYVELB L
DCKRLFNLFORL ZZHOWTIE, 75 7 Cillkcx 3
X2l LTHY, AHNFEEADERLE I ORIF/NLFED
EWHEME LTI L. L2xL, 2R T (mr )
N (BEIamy) s Ty, RIC T (U F
R) MAEENTWED LT OICREME SN TWDE 7 —
AR, FhEN 1 TR, EOREORLEET
FET LT EE DT FE D120, ¥ AT AT —
BEORREBIRIBEIZE LD, K& REHE
THBICLTBLOPREE LN EEZD.

6. BHYIC

Jenkins ECOMAEZBRLT, AEED S B Java i#H
BCHHTAIHIIERT = 7 BT 7 A MERT = v
T DIDDHERAI VT N F =2y A7 V7 OFEEE
FEEB I 2ol LT, MEEOHERYOEHMIZOWN
T, IhH22o0F =y 7 238ITL, TORRERNLRT Y
T RO ER I o7, HIERICOW T, FEDE
FEOROLEILIY, REMETIPHBODLINDHERD
Hol=n, MEEETEROLPNIWSZBEMET 2L
WEVHEBEDAMITIH HREHMTELLERD.
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L1413 Jenkins ~DFAAALIZ LV E2 5 BE{L K 5
L b, BHBEEORFEICLZFETBELLE~DT 4
— Ry VHEBEDFEHEZ X > CW& 72, F7, AlnFEe
L7240 Git {3 <2 JUnit {3 CHERME A2 U7k
WZOWNWTHRFHEFELZED T E T,

HARRT = v 712250k, 7us 7 a0 hERAL
WO TE TR RS & BEESE S LTLL-13]172 803 5.
AEBRAFE LY —ARNENSL LEI DL, Tr 7T L0H
BRI TR, BRTYEEINDT = v 7 e
Ant 2OFFRHEL L9 R A7 U7 R ELTHEELTWS
ZETHDL. BFEOa—T 4T F ey I —Y LRFED
FETIHEOHE S X5 2%t 52 8T, JavaiEB Ik
FAHEDOERT = v J1EEDO - THIHITERT = v
IRIVT 7 A AT = v 7 O BEh{LA ALECSS &\ H
7Ty h 74— ALLETHRBELE Mo Tz

7K, BIEOFIETIIHERBZELL TS, #
BoOERLET 7L — I bAERESNET v 7T AR0%
EORHT e 7T AEFEFEOEX 2 U T 41 XBE ST
RV, FID OBEFOMER = — FERZES chroot 72 & %
B L 72 FATREERIRITAS BMRET L T RER D 5.

A AR GREE S 16K01022) OXiEE %
FCWET.
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