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Recently, software productivity is crucial especially in embedded system
development. The Ruby language, which is famous in software readability and maintainability, is adopted
to embedded software, which is named mruby.

In this research, the compact implementation of mruby was developed. The mruby-VM, which executes the
mruby codes, is the key to this implementation.

As the result, the memory consumption of mruby execution becomes 1/100 of traditional Ruby
implementation.

Ruby



B X C—19, F—19., Z—19 (GtaH)

1. BFIEBRAAE MM DT 5

BAALE CEMET 21T R TOHEL,
N= R =T YT Ny = 7 NG L CE)
VET DAY AT L THDH. IE, FE
"L oEHEl - *y P — 21k, PFEXER
RO R LMD D, FIATI Y AT HD
B b KRB IC /e > CTE TV D, LAY
AT KIS THEAER SN, Iy
VI UT A NIRRT TH R T
Wb, LTeno T, MIABRT AT ADOZ4
P EEEMEIIADHARARICE > TR b E
T Thb., LnL, — I AT A
DMLY, AR MR ERL, %
YL ERMEIR T T 2EMICH 5.
FUAB G D3 D72 & b Z OREZ 3
FNZ LTS, HARITHIAI > AT LBR%E
IZBWTCEESBS 2R > T DI 00
bo$, FfiERENS, BE LIV AT
LBARE A TE TRV, £, Bl
DOBERBREICH L 2o TETWVAS.
Tbb, 4 HOMIAKRY AT LRI E
Kt Z &g, D T KB
OEHEIR VAT L TED L DI
ZETHD.

2. WO AR

IT BEE R o mg R b0 RE i an o & B
BIZE Y, HOAL Y ZT LD BB L
TW5. AR AT AE, N—Fo =T
TNRAAE)T N =2T T r— g
WERAELTEY, TORRBEMEIZI,
N—RE YT SO ORGE L BRI B
Thd. LoL, TOL D RaiiE ek
MIZARZE LTS,

HOAZR S AT LDOBAYE, 2, Y7 hU=
TR ENRILT D2 LT, HiFEORE
LR X b ERICTT S, AWFET
%, EEOTn T LAEGETH D Ruby &
filfi S 7o A IR AT LB ZIRETDH.
AT AT DI DR & iR A 72T

VAT LBFE R A E OBArTHRIL,
[EIBRBE /) % o ToMLIA 2 B B 56 2 BE B
ETDHEMAMELT DDNRHMNTHS.

3. WDk

FMUAZY 7 b0 =7 OBiFEHE L <ITD
ez 7' e 77 ANEFE Ruby & W2 BE%S
FliEERL, BET DIHBEFEDOFEBIL
B L 73 DR Ruby O mEPERE VM &2 345
FMLOAZY 7 b7 =7 1E, N— R =T ITH
AENTEMET D Z b, N—Ro=T
ORI T TY 7 by =7 #B%T 5. B
Hy7eNn— R =7 ORI & LT, BifERFD
WEAEY LY T AL LEICERTS.
TRbL, BEROEE AT KPR,
VT NWEA DERMERT 0 7T N FAT
TE LA EFET S,
FEREOHEE AT Y 2075720, b
52 C® Ruby v/ T A&k a /x4 L L
TREE, 2047 V=7 ba— RERRE
1795, ZOL X, Ruby DFf>Y 7 b7 =
T OFEREN DN TLE D &, BF=R
RS2 BT 5728, Ruby OFEAERKE
(ISO/IEC 30170 33 L TN JIS X 3017) (¥
MLT7=FELT 5.

U7 NNEA LTSS D720, VM 3HE
1THBAB LT 5, Ruby v 7T ADE
ITEBMTED LI DETORM (&
(ZHIHHERERE) & BoIMbT D728, WIEHE
IZBTDAEN T 72 RAEDIRL §HFHE
EITO. fERLE LT, ZodEEE, ROM
FEIRICE 727 1 7T L& RAM fEIIC
BT A2MENR D Lk, FATHE
DODHEAEY ZWOT 2 LICbHLET 5.

4. BFIERRE

FIAB Y AT A THERINDEN— R =T
DOHFIZRT-7 Ruby OFEITERE (VM) %
FAETE T
FATRHEOWHEAEVIZOWVTIE, XD



Ruby DT THET 572 AE U DK 1/100,
BE{k L72 Ruby ®FEIETH S5 mruby DX
/10 TEITTEDLZ L AMR L (£ 1).

R 1:HEAEY DB

FITROHEEAEY
Ruby VB
(Ruby D/X— g /1T
£%)
mruby 400KB LI
ARIFFED WM 40KB LI

—4, VT NEA LI ONT, e T
LOFATIZO AR ZFHI L (K 1).
ZhUE, FERMRD R LB AT e S
7 LOFATREFTH Y, Kl 7 v 7T A
OB (0K LB %, fehic =T
i 2~ LT 4. PUH PC (Intel Core-i3,
2.1GHz, 64bit 5g58) TEHHIL7-.

Execution time
0.18
0.16
0.14
0.12

01
008 L . e

006

004

0.02 -

0
0 5000 10000 15000 20000 25000 30000 35000

—8—Ruby —@—mruby mruby/c

X 1 : SEATRERE OBl

Ruby, mruby, A#FFETOFELE (mrubyl/c
LKD) LTS,

ZORERNG, BR LI VM I, EITEE
DEWEHE, 707 T AOEENI D DI
BB R bENZ LN 0D5. £z, Ehk
MNEL 7ed X olcFEE LD LT, 3T
BREDMERMERE IR T LTV D (77 7 DR
EDENE EMFPERED =) L Z DO RIT

AWFFER RN TRLTND LB THS.

2 CRLIEZE#BHREIZIZT 7T L0

n— R b EEND 20, Tur T L%k
ROM LICEET L2 E0TRIZED,
AT rIcTE .
VU LEDRRNG, BHIORTH > 72347
R DVHE A Y 307, VT2 A Lk
ZFfo 72 Ruby #3179 57200 VM OB
FITEII LIz 5.
FAE LT VM /M~ o 2 AZH#E LT,
RO RE LD N~ K7 = 72 A
T& 50 EE L7=. Cypress £ PSoC5LP
(Cortex M3, RAM 64KB, ROM 256KB)
TVM Z{Ef& L, Ruby v 7/ J A& 4T
S/ (K 2).

H &5 G

2 : PSoC5LP TOEFTHE B

Ruby v /7 LA&EfREL, 2L /34 L
HDTa T T he~vAaAryR—RNr—7
JLTHEE L TN D,

WFFER R, A—7 0 V—R L LTARL,
WFFEHIFTHRE T 1% BAKBEAYIZBAIE 21T > TV
%. [mrubylc) &\WOHFRCTH—T v Y —
2ZELT, Y7 IU=THRE R |
D= DHAH VAR MU GitHub (2 T2AE
LTW5%.

5. FRIEKIR/UE

EEERms0) GE 2 1P
O HAFI, Ruby &> 7oA Y 7 K
BH¥ -mruby (2 L DHLIAA T AT LB
J&-, TE WAL, £FidH Y, Vol.56, No.12,
pp.1178-1181, 2015



@ Avinash Dev.,, Kazuaki Tanaka,
Yukihiro Matsumoto, mruby—Rapid

Software Development for Embedded
Systems, Computational Science and
Its Applications (ICCSA) 2015, it
»H Y, Proc. Of Future Computing
System Technologies and
Applications (FiSTA) 2015, pp.27 —
32, 2015

DOI: 10.1109/ICCSA.2015.22

(FaEkR] G 2 1)

@O HHFIH, mruby AFJ~HLAL Y 7 K
BRI 2 BT » 7 ~BA%E, ETwest2015
IPA SEC Zedfitiiif AF9E X, Kk Ok
BFF), 2015 4-6 H 10 H

@ HHFl, & Ruby 74+ —7 L4 &
mruby, % 4 [0 EEFIALEE T +—
7 Lo HGEEE Y 2 —, IRFEH (hh
MHEL), 20154F2 H 13 H

(& DAl
A==

https://github. com/mrubyc/mrubyc

6. WFIEAAAE
(DWF7EREE

B ol ( TANAKA Kazuaki )
UM TEERY: « RFEFEER LA SERE -
eIz

WFFEETE S © 70253565


https://github.com/mrubyc/mrubyc

