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A Method of Software Updating for Consumer Devices
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Abstract: This paper proposes a method for fast downloading the binary code to mobile devices during the
testing and debugging phases in the development of mobile devices. The increasing number of features in
mobile devices has made it difficult to release bug-free devices. Software for mobile devices has to be devel-
oped and tested using a cross-platform simulator. However, many cases have to be considered while using
the target devices during testing, making several debugging phases and software update releases inevitable.
These processes have to be performed iteratively. Therefore, the time required for the binary code to down-
load to the target devices should be small. In this paper, we improve a previous study for fast downloading
for mobile devices and evaluate it.
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(1)Debugging
(2)Changing the code
(3)Building

(4)Downloading program code
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Fig. 1 Iterative steps of bug fixing just before shipment.

T T2\,

F72, YIaLb— YR LEOBRBOFRFELTCETEY, H
TEREZED TrmTRe Tl 2 b 0o, BERER 2RI L
A DY A4 Iy TEELR COBEERIZY I 2L -4 T
3 bl Tldz <, WAL T ER TEIEERR
BUENRBHY, RIEY ¥y ru— FLTOREMEDR % B
TEL DI TIERW,

VIR T OHENRKSTRE, ¥y ru—F35
F—yEIIRAL, ¥ ru— FERIST. 72, 79 v
VARXAE)ANDOEERALRT I BLE L kb0, HEEH
ZACHEMDS B, NA F VN F T2 EEHEZ S
EV)FELH LYY, TLELEEDOS A IS ERICL
BTN RS VT — ACERBEERIT) D TH Y, 20
%, ERXZV 7 Y272V N LBOEEL 13D
Inbdhsb., T2, v FOFFTY)—ATHE, [§E
DINTDILTHHDT2ORITHIRETH 5.

FIT, TOXIMEL Y T T 2T 20 EL T Y
Yu— 25083 LFEE LT, —E0RR’H S
T RN LT (4] B LORGE L 2R, R 1S
HEST 22 7 VO@BERESR, V7 MY =7 Ok
WKGET AEFEL L L, BFEOTHREFEMICEET L720)
Tld, DRIZFHEDRITEDLITTIE LW 295007,

FZT, Kiwcld, FEOTEZEROAED S HGEE
L, WBEEE-729 2T, LRHFREREL, A%CTh
bk rEIRT.

2. FEEMZR

EEREO Y 7 by = THEPTEAN 5], [6) x@HAT A &
Foyru—RFTL 77—y miiliiTs, FXIIIEMOE
{TEL., LHL, ¥yra—FEosarsaryr—42 &
FLdDeH—NEIZOREEL, HILVREDES 2 —
NWETRBE LT ORAMELL2EST— 7 25720, 1
WK EOTO 7T AT =5 DON—= a3 VEBRPYIATDH
L. WITERI CEEBEDO AR T /Ny 7L TWAEETIES <
DENE, —EDZA IV TEEMBIEL 774V %

© 2012 Information Processing Society of Japan

BRI —NEIZaIy ML, N=Ya yEMHZT)IEN
%,

VTN TON=Y 3 I EDBEREREE TS
bOEMEERY - VICERL CERT 5. HRHEMMEIE
% L CHEMRES CE CThva— FERREE Y — VI
FRLCEHILZLETHTOD L. T2, BEEINEAT
LTS A-0BRES L OREDNN— 3 v F THE
THI LR VHEVDOILIZS 2 5.

FOD, N=Ta YVEREETIILbERICT Y v
O— R CELTEPLEELRDL., ZOX) BRI EFEBTLH
FH & LT, sync(7], [8] B’ 5. rsync ld/N—T 3 ViE
HEFIZAy NI =27 2B L TEBD 7 7 4 VOBTO
SRR L TR Z L 2HEMTHL., 774 NVE—ED
Ty ZIZ5EL, THy 7 BALTEBO N Y Y 2 lixE
BL, #EONY ¥ 2T WA —DONETH S &
WP Liink Lo v, 2O X 9IS L TESZRHE LG Z i
ETLZEICEVERTLY, 77 AVDPHRTHY, Z
DOF FTIRERET 2 EOHMAAY 7 o707 T A
HHTE W,

HAAY 7 b7 7T AHEHIC rsyne Z L7 L
LT, %Ay b/ —=Fo7uas 5 ABHIEMT S
WFgehsd % (9], [10]. TNHOHFETIE, £¥H ./ —FoD
TNFERy TEEEFNHLT TR I 20WFEIT) BRI
rsync DA EAT9. LA L, rsync TlENy ¥ ait&Ex L4
L, Y/ —=FDLH) % CPU Y YV —ZAD/PNEVE
ECIIZFOFFHEHTE Wi, FN—Ya &%
7y, = AT rsync DNy ¥ a2 EEIT) 2 LI2X D)
BRI TG, FO70H, TOHFADFOTFHETILTE
L,

LoL, =" oimEIcyy »ya— F3555T
EH— N EToONy ¥ 2 B ERRIERICT A LEDIT L A
EHRWEMEESNS D, +) Y F VO sync 2 HERE
ZHLAA G 72 DTk 2 FE 58 L 730K [4]) O HAAER) T
HHEEZDL. ZOHNDPFD rsync & DENITETE T
Oy 7OELEFRPHKTO Yy 7 ORESHEZREICED
HLLEDNDDLERETHDLH, —MIHEED ) %9
PrwH T EDAT, EBIZEINT A= #&kETE
R 2 DD F TIIRE TV,

ZF T, R Tid, BFEOHA 4] /2 oL, &%
BTARERS VP EHGH L) 2T, ZRAFRTRE
5.

3. BIiFERmEARL Y > O0— FeRIEFE
3.1 7AIDYZL

SCHR (4 1R SN FEZHMT L. ZoFER,
X 2 Z/RLAZT7VTY XL, K 3RS — 7
ACTENET . ZOFNEEZLFIIRT.

(1) BHEME LONA F ) I3 — K —ED5EH 4 X124

95



BB FRBNEE JI>221—~7 - TNARX& Y X7L Vol.2 No.1 94-103 (Mar. 2012)

—‘ Embedded device
INqFYa—K (HEBEITRv5E
Blockl | Block2 sssmssns BlockN
Fast hash (4 bytes) U/ u2 Un
Reliable hash (2 bytes) R/ R2 Rn

(2) Fast hash &t
(3) Reliable hash 5t &

9 EniEA

@ ®) ERT—HDRE

4) 2EED/NV DR

| msemEmec
[ [ Block [ Bockz [ ] wwwes
wgvayy [

(5) fast hash DEHE
(6) fast hash O tb# Lreliable hash DEFHE
(7) LB D#RYIRL

B2 G 7 ov T X4
Fig. 2 Algorithm of delta calculation.
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Fig. 3 Flow of calculation of delta.
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Fig. 4 How to rewrite flash memories.
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Fig. 5 Constraint of rewriting flash memories.
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Fig. 8 Performance of hash calculation.
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Fig. 9 Time of sending the hash value.
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Fig. 12 Rewriting time according to serial communication
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Fig. 13 Data size of upgrade pattern A-1.
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Fig. 14 Data size of upgrade pattern A-2.
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Fig. 15 Impact of posision sliding for data size.
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Fig. 16 Impact of posion sliding for time of rewriting.
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Fig. 17 Impact for delta size according to unit size.
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Fig. 18 Impact for search time accoding to unit size.
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Fig. 19 Impact of rewriting time according to unit size.
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