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Design and Implementation of the GNEX-to-iPhone
Converter for Smart Phone Game Contents
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ABSTRACT

Since korean mobile communication companies each use different mobile platforms, developers must
configure and translate their game contents to run under each of the smart phone platforms so that
they can be serviced correctly. Nevertheless, such translation tasks require lengthy times and costs. This
is one of the reasons why a variety of contents could not be provided. In order to mitigate such difficulty,
this paper implemented the mobile contents converter system that converts mobile game contents of
the GNEX platform to smart phone contents of the iPhone platform(iOS). The GNEX-to-iPhone automatic
mobile contents translation system helps minimize the amount of time and cost required in servicing
contents to different mobile communication companies by promptly translating platform-specific-contents
to run under iPhone smart phone platforms. Also, the automatic translation and servicing of existing
contents increases the reusability of these contents and also the productivity of new contents thereby
offering users with a more variety of games.
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GNEX-to-iPhone H371E XA 3}

719 GNEX ZHld AlY 925 iPhone Z8l=
2 2AF WEgozn 7|E Felxo LS =
o)|al AWfEE A} 8}/ Bt thakst 2 xS AY

2.1 GNEX ZeHi=

GNEX 7} 71 Al (virtual machine)= GNEX 2§
zZ2aRs At Aste 95 sl GNEX
gL ke Al 2F I H o) 2E AT =
2] ¥ A2 GNEX A|2"e Rusta $§

k A
3te IS sttt oWlE 5T FUEY o[HE
£ o}l GNEX oW EZ W3sla 7 oWl Ed g
He g ES £33k Al gt MIDD(Mobile
Interface Device Driver)& AFE A4, LCD &9
T 9Erle st=de] B Jjes vy TUE

£ A

) GNEX
GNEX Instruction Set Contents
Instruction
Fetch
( GNEX Virtual Machine );
( GNEX Kernel ) ENEX
e Module
( Event Handler ) ( MiDD )
ﬁ ?Evem 4 L AP Calf
(Event Manager) ( Service APls ) P ’ag?m
Platform Native SW

J%l 1. GNEX9| =

A AFshs APIE o838t 7@T AolH, ZH3
API®] 553 A3 AdE At

GNEX &8 Z21#2 ANSI C ¢oE 7ute g
g =uld C dol2 JiEEth. GNEXE VDI
(Variable Depth Image)gh= @2 7] AEo 2 A7
g olm|A] 25 AMgsith VDIe 34 3 $9 =
HE & 7z e g Hoste] Algsle dF2 vl
Ef] @29 oJw]A] Atk GNEX §-8& ZZI7)
o4& BMP} 22 ov]A] 3dS GNEX SDKe
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st b C & IEo] TFAT ARRE 2a
2> 94X GNEX $8 Z2agdM AT = ==
GNEX 749 AREE dd2 wghate] matd C &
2 3ol EFFsto] AREFHTH13-15]

i3

22 iPhone ==

iPhone =3 ¥ <1 i0S(iPhone Operating System)
= NE 2rtEESQ] ofo] £ T XY w|Hjo] A4
71711 otel st B X], el B & F HFE QA ofo] =9
WA= e EJA AT LA 2= Mac OS X&
71gko 2 wrEolx 91ow Mac OS X9 7]& tz9}
Hls=3lth i0S= st=9o1 9 stdel Bole o &8
o|de] 7 9&E st A Z Aol AL A =
oot AAdHA Fom Al~H JIEH|2E T3
A AdHd.

i0S= Fo] OS AlZ(core OS layer), Zo] AH]2=
AlZ(core services layer), ¥]t]o] A& (media layer),
FFo} B]X] AlZ(cocoa touch layer)e] Y] 7/Re] A=

Edo] AZoz2 AU 1Y 2+ i0S9]



AOIEE A ZHIZE /8t GNEX-to-iPhone B1EH7|9] M7 5 78 579

‘ Application q
| UIKit ‘

— ] Cocoa Touch

Application Frameworks

Graphics & Audio

Core Frameworks

Foundation

Core OS (Kernel) & Drivers

o] 0S¢} Z o] Mul2 AlFL 72 AHQ Al 2=H
APIS S AF3t} i0S+ Mac OS X9} 2& f492
71¥ko 2 4 POSIX (F8 43l APIES A¥

2E=

stk M ES A &7l LL% RRo|gEV}F 248
2o RELe POSIX HEow vz 44 & A
ritjo] AlFAe C 01019]- Objective-C 2101= &
oAX A&ste ZH YA E0] AlFEHh 3D 7S

A+88 4= 9= OpenGL ES—,—E1 o]& FFolo A
A & F UAEE T9FE o] ofjymo) =g
A9 3, 283 & AYY FHEH Fof 2rje =
HdY3 Fo] Addrt. 23

Lo} Ei%l AT ool E
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P‘} 29 AZe) A5, ALAE FtAF 519]
& AA 3] & FuE YojFET GUIE 738t
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2t Felx AF W3] Al2Ee A2 FE Y
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B =RoME GNEX Z81=2E iPhone OS 3.1

/— GNEX-to-iPhone Converter \

Source
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Contents | g Contents

GNEX I: Analyzer 2% Converter iPhone
Contents Sound Contents
Data

CP!at'form Mapping Engine)
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3 5 A8 87
HIFE A Pentium 4 3GHz 1GB RAM
= F A A Windows XP Professional
N = Visual C++ NET 7.0

Felx E47)e JYwre GNEX Zd25 24
ste] ol C 22 F= P2 W3 gk bo]
B F29t onlA, ALE Blel Mg gl
Za dolHE 7t e Belsie] Zux W
ol ALHT. 23 2 as RES A7 rix]
A FE RER Zdx A7) ALt o
ad 4e = 2479 FxrEe|th

GNEXelA = st A5l E AdshA] 7)o &

of @i dHolHE oA < (binary file) e 2
AFESHA o B4 9 (text file) FEIE 22 IE
o dEsted ALEgoh whEfA, 2l dHolE e ¥
S e 22 T dFFH Y= Gdihs
tlolEE Easlof dttH13-15]. & ¥ 55 GNEX
o] gaz(o]uA], AREE) Hlo]E| <] o A o]t}

GNEX?9| 4:2s 2=, oW A] Ho]H, AL E do]E
W3 52 ZYPEA iPhonedll A AHEE F A=

-

GNEX-to-iPhone W%#7]= GNEX THl=

i

2|4~ H 0/
(+.sbm, +.ssd)

Doo03  const sound sound2_2 =

pooos {

DOOCS Bx 06, 6x80,

50000 Ox4D, Ox4D, Ox4D, Oxik, O0xB80, Ox00, O6x17, 0xB7,
00007 0x43, Ox4E, Ox5h4, Bx49, 0x00, 6x00, 0x08, Ox05,
booos Ox B8, Bx34, Ox01, OxFD, OxB80, Ox4F, Bx50, Bxhh,
20009 Ox41, 0x00, 0x00, 0x00, 0x35, Gx4h4, G263, Ox68,
pop1o OxFF, 0x00, 6x08, 0x068, 0x19, Ox4S, Bx53, 6x00,
Doot1 Bx01, OxFB, Bx41, Ox30, O0x00, Bx06, Gx59, Bx76,
ootz B8x31, Bx31, Bx43, Bx32, 6Bx41, Bx32, Ox08, Bx06,

oL e I L L e L T e
5010 const image imgBE1[S5] = {
2011 {

po12 Bx0A, OxBO, Oxu0, Ox58, Ox00,

2013 Bx08, Bx03,

5014 Bx6F, Bx7A, Bx7E, Ox43, Ox6B, Ox7h, Bx25,
2015 065, Ox55, OxA9, Ox55, Ox6A, OxAS, Ox99,
po1e Bx55, Bxo6A, Bx55, Bx69, BxAA, Bx96, OxAA,
D017 B8x99, Bx55, Bx6A, Ox55, OxSA, BxAY, Ox66,
Dot BxA5, Bx95, Ox55, Ox66, Ox55, Bx96, OxAA,
bo1e BxA5, Ox95, ©x55, Ox55, Bx55, Ox65, Ox55,

T2l 5. GNEX 2EI=9| 2|AA Ho[E] ofA|

iPhone?] Zel=2 W& w &2~ F=Z iPhone
Felzo|A atfZ AL8-317] 3 HastAY 22
gt &S F75 AHAlE okste & o] Utk £
= W37 2 £ BELS GNEX Z8lx9] 22
=5 Yo7t olgt 2 A FAPS gt
GNEXS] Butd C dofellre %'} ‘%) 713 A}
old] #DEFINE "Wl 2Z o] &3la] 38 ZF a3
gt BRE “Fost=t] o] AR W A AE-SLA]
dorz AbA g
GNEX| A1+ VDI(Variable Depth Image)ztE= A+
A olm A F21& AlE-gT) Eukd Co] W Q)
VDI g 4& AFS-3e g8 SR EFo A= A F3HA
v Al A By E A\ 9 29 5o g
TS AT JdH13-15]. webA, GNEX 2
€ 299 75g Adstr] Y3t on A FAe
£ FA3}3L, iPhoneoll Al AHE-E = J=E 17
71%S AYste APIE A F3Ah
iPhone?] 2] APIE= 2A LCD 3o &83}
5 FolQloj A ARE Al vtE S ¥ o] "k
A& v dFS GNEXSF FUe WAoo )
Z82 Ad37) 9130 iPhone®] APIE ©]&3)A
49l LCD M & gt 183 7] LCD
HH o olmA] = FAE FH}TE GNEX
a0 APIS} FYE deo 18 APIE FH3)
o] A]Fst}t. Flush WA =E 714 LCD HH 9] Y&
< AA LCD WA ML= F F33ste] GNEXS}
U3 Aoz LCDo| Y3 =S SAUTh
ESH GNEXOAE F 719 714 LCD M A}
&3ted 7Hd LCD ®# 9] W85 F 71 LCD W
(Sub Virtual LCD Buffer)o] A&3tth7t thA] &
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Contents Converter Eource |||
B Ag 7. 2EIX BAD} 2las B3 5l % j Code*
; Somanie L. . Source code
- i . T = Sg:crlcee = Modifier é
v " |
o Image |
Data T Image | s
Check ] Datg.lae = Converter e
— Lty
T——— - || .- _'1 CSaund IL h
Data __\\ onverter p Snund
- y File
-—

HE F AE 715S AT TS FAS vhEH £ iPhone 28 %9 gix Bdz WIS std ot}
o= 3ol sle A 5879 FES AT HX 233 A dste AHEY 2vfEEC] 5F
EYE v Ao o9} 22 7]eE AT 3l7] o] H o] ARt FHESY FR=EL HES o] &
Q& F 714 LCD WMo & AAdstaL, 71 LCD M3 3 Zzate Aot mebA, V& FRHZELS
o} Ho|E & ME FIE 5 JE APIE GNEXS EF HES T2 oWlEV dAsIE oJHE w2
API®} 593 FHE AT o3 & 2&€ GNEX oz ZAAE Ity Tt e HAAZAUL A9
VDI @21¢] o]m =] Et§] A B oltH13-15]. e Zutd AX|, £3] iPhoned] 4= @A 3y

GNEXeA ARg-8h= AReE @42 ofrlsle] o A 2mdy & WECR FAE ot o] 7
MMEF & 2]o|t}. iPhoned| A= MMF & 2] x| 43} = ZH=7} FEe wet HAH L HE &
2 7] Wil A= ¥ BES B4 oY Ao sto] FAISt] AREAFS] H X5 HbolA o|HIEE
2 Hode ARRE gAa 398 MMF 3 o] WA 7 = o]tk wheba] StH ol Felze] A
A A 3 o) 9t F2le] MMF Y= HE g e el A AHEEYE WESS BT xdsta
sle] 83 g3t} 7]1E A

11 228 MMF 39S MP3 && WAV ElX|o] tigt 7] 9 o|HEE A
gdg wasls T2 ads A2 HEyolg 55 A fA138 84S AT} AT
st F8f 3,

99 78 GNEX 22 Qlgow wof gazg o0 SE HE A
At a2 097 @A HolEE Bl o ZPE vl A3 (platform mapping engine)-

E 2. GNEX VDI g4lo| o|o|x| EIR] M

7 & | Color Depth Type 2 | Bits Per Pixel | Huj A& apg o | Local Palette
A7) (byte)
GRAY1 0x02 1 2 1
AGray GRAY?2 0x03 2 4 2
GRAY4 0x04 4 16 0
COLOR1 0x05 1 2 2
71 Color COLOR2 0x06 2 4 4
VDI COLOR4 0x07 4 16 16
3 2) COLORS 0x08 3 182 0
TCOLOR1 0x09 1 2 A6
True Colop | TCOLOR2 0x0A 2 4 A2
TCOLOR4 0x0B 4 16 )48
TCOLORS 0x0C 3 256 #1768




582 E|O|C|01&ts] =FX| M143 H45(2011.4)

85 GNEX-to-iPhone = ] 8 UH%?H%_I_E] :[Liol:ﬂ., L‘i_ 337/]' 4’E‘ %3::]_’7] }\]_/_\_E‘i:] oﬂ}ﬂ
Z2HED ¢ jun |ZEHE SN EI A dste A& HEo EE3 API EEo|t
HaHY
EZHE 7 CifllsersamazingDeskiopttioro ?

@2 9% ClsersWAmazingWheskoporaWCaonverter B
SEmEEs fulfafex | HEE S AZEMMF) MEE(MPI) fphona E@j
func.c fitto,sbm . ondBberggukmmi . sndBberggukmpi -
T =Y
lhoden 2t B cuculed s, :
L o ieemen] | e i !
fre-22d M| e e EE ; == iz
MGl | ey iPhone =Z3i= Oj&8 A&
[ mMFza | |[EENE=RE [ GNEX API ]
( owvexgzsz |
a7 7. BHIX BADL 2l HEH iE

GNEX Zel29] A2 FT oA AFLE f2Zg o],

ag g, A-E 28, Al&E WS oWE dEY F

o] APIE W3 22 ~nlEZ Z Y E2] iPhonedl A

AHEE = = F W 3Ete] GNEX £8l=7} iPhone

_ - - 2l 8. ZeHE ofj=l dIXle =

FYEoNN ¢4 z2agoz APY & A 8 B8 S OhE Alel v

F= 715 gt o] & 98] GNEX<} 53 43

i} - EH 3 AIAE Hye 25

AL TFF3AL o] & HIE o2 GNEX9 APIS}H Al

28 W5 52 YT YU AT 5 =S o o= A ®

= = . - ol E X

¥ 3t (wrapper functions)E Al&3l] GNEX9 swData e g1

APIZ iPhone SHE] APIZ T&3+%t} swidth LCD 7t 271

= . . . i x 7
53], GNEXY] VDI o]u|x] @49 24< 98 swhleight | LCD A= 47]

g = . : . ~50397H] WIEEHE FFE
87, d52 DS 0|9 2] 2R iPhone swFrame | 0~503974 WHHE 7 H
- - - S c ~ Z] BlE ¢ = <

= - _ F ~27HA] WHEEHE FLE

G AVY 5 Q=S }9ov, GNEXS 5 swiramed | 0~274H WAL e

. _ ~57}A] ¥HEE = 7R E

Feje] APIE AHEFO A WelE 42 2EE 4 switame§ | 0~57b7 4EAE A H

o _ } swRsRevBuf Alglg oy F4l W

A olsleta 4% 5 A ek 19 gL BAF e e

T = A4 g5
System(3) GetDate, GetTime, Exit

SetClip, ResetClip, SetActiveBuffer, SetGamma, SetColor, SetFont, SetFontColor,
SetFontAlign, SetFontType, SetPalette, SetlmageAlpha, Clear, ClearRGB, ClearWhite,
ClearBlack, PutPixel, Copylmage, CopylmageDir, CopylmagePal, CopylmageDirPal,
CopylmageEx, CopylmageTile, DrawLine, DrawHLine, DrawRect, DrawStr,
DrawText, DrawStrSolid, DrawStrSolid2, FillRect, FillRectEx, FillEllipse, SaveLCD,
RestoreLCD, CopyLCD, Flush

Graphic(36)

PlaySound, StopSound, SetVolume, StartVib, StopVib, SetBackLight, GetUserNV,

Handset Control(14) PutUserNV, SetTimer, SetTimerl, SetTimer2, ResetTimer, ResetTimerl, ResetTimer2

StrLen, StrCpy, StrSub, StrCat, GetChar, GetCharString, PutChar, AsciiTolnt, PutByte,

String(15) GetByte, PutBytes, GetBytes, MakeStrl, MakeStr2, MakeStr3

Mathematics(8) Abs, Rand, RandRatio, Sin100, Cos100, ArrayToVar, ArrayToArray, HitCheck
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9=, 2003.
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