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A Reconfigurable, General-purpose DSM-CC Architecture
and User Preference-based Cache Management Strategy

JinHo Jang' - SangWon Ko' - JungSun Kim™

ABSTRACT

In current digital broadcasting systems, GEM(Globally Executable MHP)-based middlewares such as MHP(Multimedia Home Platform),
OCAP(OpenCable Application Platform), ACAP(Advanced Common Application Platform) are the norm. Despite much of the common
characteristics shared, such as MPEG-2 and DSM-CC(Digital Storage Media-Command and Control) protocols, the information and data
structures they need are slightly different, which results in incompatibility issues,

In this paper, in line with an effort to develop an integrated DTV middleware, we propose a general-purpose, reconfigurable DSM-CC
architecture for supporting various standard GEM-based middlewares without code modifications. First, we identify DSM-CC components
that are common and thus can be shared by all GEM-based middlewares. Next, the system is provided with middleware-specific
information and data structures in the form of XML. Since the XML information can be parsed dynamically at run time, it can be
interchanged either statically or dynamically for a specific target middleware.

As for the performance issues, the response time and usage frequency of DSM-CC module highly contribute to the performance of
STB(Set-Top-Box). In this paper, we also propose an efficient application cache management strategy and evaluate its performance. The
performance result has shown that the cache strategy reflecting user preferences greatly helps to reduce response time for executing
application.

Keywords : DSM-CC Architecture, DSM-CC Cache Management, DTV, EPG
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oAl Al F3A] £38Y EPG(Electronic Program Guide)
s gA, A, 2% To| #HFY & o FA 4, VOD
(Video-On-Demand) M¥l2, &% 5 odd F79 o
g MU A AT & 5 AUtk H2 AA A59 HEAA
EL 7| ofd2a 7ty wF AdE dAd BE A4
2 @Ase] YAE wde FHA Hold A tFd
A2 & AFs Aok MEA Mulase HAE 35 A
H|AE A A= STB(Set-top Box)& 53} o] 48 4 9lch

add, gAg W4o] &3] Hre/eYew AFdte
AL Yoy N2¢ dXg Au2E AFd7] M E v
E9ole] EFo| West FEF UAE BF vEdols
AzJAvict M2 o]AH3l STBY st=go] FAL A
2ol 5Y4g Mu|AE AFE 5 YA ok

hEH b g w4 v|Egle] EFL2E DVB(Digital
Video Broadcasting) EF& 7|¥te 2 3 3] %A ¢
Eo}jzx MHP(Multimedia Home Platform), MHPA #%
ol Algtutg Ro} gHE GEM(Globally Executable MHP),
323 GEME 7|4te g ko] wxo] HEsA TE OCAP
(OpenCable Application Platform), ACAP (Advanced Common
Application Platform)5°| $lth

MHP, OCAP, ACAP2 ¥5%¥ 84¢% GEME FH#3te=
e Hstn ok olHF dAE B nEsol= dl
HE AH4$s8l7] 98- MPEG-2 TS(Transport Stream)[2]
o} o) Zegl Aol A& A$57] 917 DSM-CC(Digital Storage
Media-Command and Control)(3, 4] EF& 7|ute2 &t
At

DSM-CC¥ DAVIC(Digital Audio Video Council) E ¢l
X Muie} STB Alo]9] B4l Z2EZ2A A2 48 &
23t} CORBA(Common Object Request Broker Architecture)
9 Ade 714 DSM-CCE ZERE An9 QHAE
A287] AT 2oz Algdn. dutHoz AU
A ZgojdEE: AUy tJdE 2L QBAEEXT 3
H237] $18] RPC(Remote Procedure Cal)E AL +
lth. shA|uh, e B2es2EQ dAE W YEHNR
o4 RPCE AE3lx @, Hug RE oBAEE 24
oA ZFs7] g8 LEAE AHAE ALRF fYEe
F22 942 9BAE FHHAL &3] doly 7Y 2
53 AR 534 Zeo|dEdA e dFg B2
EFAAE wAe] EAY $5A71209 AEAA A /7L
A EE AL agsie MEHoE folHE AEd

FHA Agste MHPS w3l A&3tE OCAP,
ACAP 5 A 9o wa} Atgsts njEdd EFES b2
a8y MHP, OCAP, ACAP PlE4elE GEMolEte F%F
g EFL AMEE3 golM ZEAHQ 8452 H|KEH
o] WeAd Qe uEE Mtz dgd 74z
v E90]2 w2 st AR GEMAA &39 RS
ghebala, Aoldk wEge] EFe wE MR A FALE
3] £45ts AL $HH0z s o] Fo GEME 7
WMoz g v)Eso e olFE BA3m o8 FHEY

F e ¥E nE9oE AFsA €dd, STB AZYA
o} ApEAE dube] EREA vlE oo ABglol A
2§ B5 o|8%  3lA g

g8, g nEdE ALy YslAE PENY B
F84L o)F7] A& mAsier & dUdE o7t e,
u|Eglole] 39l AFoAM dlo]HE AHs= DSM-CC7t
a2 i EAQ dojch 3Y HAEE T Z2EEY DSM-
CCe tAdE WA gt Hu|2E AFse o EA
oldg A$387] 8] 2o, o] DSM-CCe EFHE
e s PJuJt 9E F U, 1 B £ Aol b
ol +Z2 Aotz 7] W o]F Ay HA|M=
zt7] & DSM-CC A7} 283t}

ojZgAlo| 3z BHY dHolgE DSM-CCE %3 A%
7] & o] EFHHoz EF AHuse AL HWE v
498 FHsd o 433 FaF FAH & =
BoME o2 93 fFasty £4A4 &3 2 AT7Al 7}
5% ¥4 DSM-CC o}7| €4 & A|<t3te}.

MHP, OCAP, ACAP& GEM 7]4te] §F n]E¢)ojo|7]|
fEo DSM-CC #%9 A€ 7 Aot x|t 7
zt 2 A Al 7)FoR A dolg Fx9 Zelrt
uagt, B mEoA AgE Alz2ge £4, 7 vjEof
of 45 91 DSM-CCE %3 Mul28 AFsH] 9
84, Z vlEdoY TF RES HAF F 2dtd FE
YES} sigich @4, njEdojel whet WAe] JoF FE
o ddlAE XMLE 7o st &3 £ ATHE F
AEE AHASsA

W, STBE AR} ofEAlold AL 83T 3
& g9 AZHresponse time)Z Z°]7] YA MAE AR
goh vkl FiAlel AR 23T Yol Y AR
DSM-CC 2E& 53 A2o] tg2= Polef 3} 17
B2 AMgAel @ 3o & A HFE(hit rate)o] et
XN DSM-CC &9 AME HE$7 geddgs) &, $9%
%9 ¥FE, 1832 DSM-CC 289 AHE NEFE 23
3 do] 9L & 4 Utk DSM-CC BEE9 AHE W=
e 23 A2d A A5 JFAHER MY B &
&34 A182 A% A Be] Ako| Yotk & =El
Ae A2d A% F3e 98 A8 AEsg 1T o
ZA0)A MA B AFL At =3 AL ANA
#Bz] Meko] ALgA7L Yt ojE Ao HE AWAT7
3 SHATE Fol=d ARHYS 4FE FAHAM &
st

B =89 AL g 2 234N Z uEdols
DSM-CC Z2EZ9 RS ozl AHR1, 3FdA:
B =RolA A= GEM 7lwke] EE ulEso](MHP,
OCAP, ACAP) &N A4 7} ¥844 U= DSM-
CC o719 A & 4t 43 A28 A% $4¢ 9
3 ALgR A3E 7|dke] E&FHQ AN B AFE AU
1 AsHrt Z29E BASC nixgez 5FeM HE
& g
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1990l o] F dlolg] ¥ Al2glE AW A v|E
do] EFo| B =7t Fiy AWM, AA2HA ols
TF4& AQs7] G vEdold AF A77F AREHUA
a2 BFS A9dE 54, 5 ARIARY olsaA
5ol 98 o] "WelM A2 gd& 53 Adx I ¥
AAA & 24 EFE JY 4%, 283 oE B 2=
e 8 ol FAR AT Aol U LolR

2.1 olojg] g& A BE

A Aoty tFES dolg wE FFAE HolH £
EY A4S 98 FFoz MPEG-2E Adsiz 3tk
MPEG-2 Al2% E#& ¥rje, oo g ofe fo
B #4S 98 7124 AF Z2EZS AFed =%
MPEG-2 DSM-CC ¥#2 #49 A4S 9% ZdYHas
A FFcH2. ol2lE¢ MPEG-2 EF& vgoz o EFs
gAol e Zzte dolH W4 #7d e EFEDVB-
GEM, DVB-MHP, Cablelabs-OCAP, ATSC-ACAP)E A
Hovi=d

DVBolA #letgt GEME dlo w4 v]Esoj7} 2t ok
g HAide aF AEE AHostn g+ fA(specification)
ojt}. o2 WA= GEME vgo® FFE A¥ + 4
3, A& MHP, OCAP, ACAP 52 &% GEM% 7|5t
Z 3ta itk GEM2 E Y B (interactive) ¥ 78l =9}
o] Zg| Aol ML Y EFEFE Aul 7|yke] ZHJHIRA,
HEYZ =Y (network independent) 1Y F43=E
AFss, o1& F3 b IPTV #R34= 44 38T
F A ngFAG6) olEd 4 FAEY FAE NFF
o2 =43 ¥ tg3 2

MHPE 1996 EBUS] UNITEL Z2HEo)A A=
om 1997d DVB CM(Commercial Module)tio]l DVB-
MHP 54991387} 245U E4xoz &5 A3t
%tk DVB-MHPE A3 Alge] #4& 23 Agate
ANZ 87AEE 1o, 7H 4 R AgERE, TV,
PCet 2 FHAXA, z2x 7134 dAd HEYIE BF

ARIB
Network Protocols
Service Information

ACAP GEM

Features from DASE

OCAP
Service Information
Condgitional Access
Unbouna Apps
Monitor Application

(22 1) Hlole Y& ol EE2e| A

F838t= FA171A4 ¥4 WE(enhanced broadcasting),
ofu}sk  A{H] A(interactive service), 223 <IEHYl H
(internet access) 59 AMH|A7} 7H53les e AL BH
2 s gid 1]

OCAPL ©Z | Aol W4 A2gg 4T vEsdd
AZ(layer)o] #E FALS A AozA dAfe I
Aloj & w4 vEYo] FFLEL Ao Hojltk OCAP
& JHIERG HuA B o E A& HEse A
Az deF TFY AEL AAT F UAEF E8FT
MHP ¢ OCAP®] ZEAQ Ho|ge WEHI A2¥¥
uhAl 9] zpolef] 7]¢1%ket [7]. CableLabsi 2001'd OCAP 1.0
o] R HA vjHg LES 7, 200239 OCAP 2.0 profile
B 1e=3

ACAP #o|E dlolf W4 722 OCAP#o 34
< 133 ATSC(Advanced Television Systems Committee)
7t MEA AYH EFolxm [8], =W A4 ¥Ed DMB
9A ACAPS EF Aoz Adsin gt} 71€ DASE
(Digital TV Application Software Environment)= OCAP
3} 380] A = 2L 23 AW A&l ATSCE
o] & AME FEEI 95 ACAPE A &
IPTV E%3 =9oMx o] #3& 7|12 ZAsA.

22 8t Hjo|H W& A s A7 Y

ol NY T dHole wE EFo| ALHM FHFUA,
olE 7t A% 44 FAV T2 o2 dFHU
Yol gFoAe Satsts ojF e Aoldet Aul4 Qo]
AL w4 ARQIAS Algets AZAL BolA EHQF v
£ ARE opy|3. o]HF EAHE sAsy] 93, o
dolg w4 vjEdo] EFS 2F AU¥ F 8le % v
Eglojo] #3 AF7t 13 HAr

Lee, et al, [9]& e HE] B dlojg] Mu]AE 9% DTV
ZAB e mEgo] olF|dHE AgtEG) o] AFdME
ATSC DASEE Adse vEdd FXUEE 4As 3,
o]& MHPS} OCAPoZ2 #FF #+ Sle 7HsAL A3
A,

Song, et al [10]2 A€ do|f w4 % HIVE
7lgke] =3 ulEge] o}7 9 H(integrated middleware
architecture) & #|¢Hatgich o] =RAAME du¥d FE9
profileg 7] $13] 2z profile HXUEE §F =F
Atol] wjAsla, ~EFS] AlZd A M(signal information)
g BEMEd FHoz HFE profile AXIEE 29 3=
HhAS H3ta Qi) EHAY HFo] oEdE RES FHO
2 Mshs waloz Q) A &g Zrslor Ak

3, F EYA Hul2 AL 95| diolf #HF 4
gavle] uEgo® ozt b o o 7Hd 71719
uEgolE 25 dds7] A% A7 4 1Y H3

Cho [11]% u]E9lo] B2AS} 45 Ao ESo) & o] &3}
o g 743 7171 vlEHeRte 32 $84E& Adste
ZHYHAE Attt ol 7MY Uold N2 g b
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E5oE ol &dE 77l e AFUAAE 7HEsH
dEcke dolAM 9wzt JAch 2y BE A}l ¥
Al 35 AlolEdlolE & ¥ tf AR 7lof 317 "ol o]
g 2odhed 285 E v 4o A7 HAh

Park, et al. [12]& tt¥& 714 7]7] vl A2d&
918l ¥4 A7 (dynamic reconfiguration)® AAE AH|
28 st vEdo] o}FIHAE AAEAT o] A2
e AZES Fx W3 glo] FHe2 A 7|171E8
52, AlA, 23 Ao 8 F e W AA dok= A
oA 27t ot
2.3 DSM-CC Protocol
¥ DSM-CC 718 tAd W4 A 29 (2
d 20318 22 F2E 7HAH, A FFAA AFE AY
§ 3709 AFor FAH Utk HFAFTL o FFAo
e AHg & & AEE DSM-CC #d uwEdo APIs
JVME AZd Fx ok FHEFL 9 AFeld dgd
dolHE #e % Heste 4L st ok HsHFTS
st=dlo] AFoz AAY U Fo| £FE Utk

DSM-CCE MPEG-1 ¥ MPEG-2 HE 2E¥$ 53
A4g doleo] dig Aode A6l e Z2E
Zolt}, DSM-CCE Eeto|dE-HEHYI-MY 7]ytoz 7
FUEE 98 271K Z2EZS AF9stn gtk U-N(User
-Network) Z2EZLS UEHAE T84 DSM-CC Egfel
AES %7/|HAY 9ZF 4AALH, A 43 F)E 3
7] §8 AHEE, U-UUser-Usen Z2EZ S S}o|E
o} qolM euAEY vro] HH2E 2Z35l7] ) 2
Qi

: ] Java Virtual Machine | |

Function Layer

I VFsS l Service

[ DSM File System | Gate

Data Layer

| Decompress I l Cache |
Filter

(72! 2) waTY AlAgle] AlAH FE

2.3.1 DSM-CC dl°|H 714

gelg 7iel4e DCM(Download Control Messages)?}
DDM(Download Data Messages) .2 Wrolx|0, (29 3)
o dolg A NFgES 2ol 79 dole A2

(T2 3) cilolef KM HE=

Y3 dolelE Zeo|AEA wHEHA Fr]Hog AF
gl DCMS 28] dlolg wAR7L o|RA] o] FoiA]
=4 Jehlis DSISH DDBel dig HRE 7HAx e
DIE o|FoAt}, DDMe ID, Version, Block Number,
DataZ 7FA 1 glev] DDB £ o] FojA 3t

7h) DSI{Download Server Initiate) ©A]#]

DSM-CCE Hd| Alo]Z7} 4Kbyteo] i DSI oA A of =
Ax Al FE2EE AXNEY rotFRE G JUE
ServiceGateway AEE 7FA 1 glch o] Alo]=7t 4Kbyte
2 AgHo gloiq DI wA ARz & Ade vehd
+ gtk =3 BEF DIE s ol39 DI 1§98 FEE
Uehd 4 Q7] dfel (2g 933 DSIE A9std 9
a§o| ¥3¢ 2E DI, DDB #AIA| ¢ H4He] roote] o
ARE yehdr

: Download DSl message :
= Scenario (Download Server Initiate) -
» (2-Layer) :
: :' llllllllllllll :rl IIIIIII LLLLL] :
. DIl message : DIl message is
# | (Download Info Indication) | 3| (Download Info Indication) s
: [ooe] [o08) [ove] } [oos] [oos]i[ooe] § 2
E [ooe | [ooe] £ [oos| [oos] Iﬂli

™ HE |
: : L Block J: ¢ 3
. : Module : & =
:Tm 1mrmm : Gmp EERSSARERREEY . .
" mrbmmdadmh FESEEFAEEOEERREREN sesssnennnn? :
= group, with no DSI message. SuperGroup .
eSS SRS NSNS R SN RN RN RN AN RS ERENENEARE N

(222! 4) Data Download Encapsulation
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1) DII(Download Info Indication) ™A A]

DI wA A= A4 AHejde £ e 289 AT
¢t 259 ID, Length®} g DDB WA Ao gt ARE
7R Qi 471 HA dHE 29 8o ¥4
4 g g dx A s dgF & 5+ U £ 2F
€ 7438+ DDBY ATE ¢ F sl

t}) DDB(Download Data Block) 4]

DDB wWAAE REL HE7] SIF A4 dolgE 742
AR Z D, HA g, £2 g8 223 do|gE E§s
2 itk vkxt DDBE Al9]ata 3717} 4KbyteZ 1A
o] 3ok

2.3.2 DSM-CC LB AE 724

SuAE 74 CORBAIA A% ORB (Object
Request Broker)E 7|dtez stz Qi) W @AM E
3 BUES Y A2d F22 ¥4 2EY 9 2y
7] $1814 BIOP(Broadcast Inter-ORB Protocol) 4] 4]
A e A4k BIOP WAAE HY Al2ge] FE|
#)Z 3= BIOP::ServiceGateWay ®A|#], tj@&E]¢1 BIOP
:Directory "X, s19 #Y<& Folr BuUiA =& BIOP:
File HlAA] 502 FA45o0] 9ok

BIOP #lAlA] AAE 3¢ ModuleDE 7H4+ 2]
(29 5)9F Zo] th:e] BIOP HAIAE "olM AA +2
2 g 2EY 39¢E F3 AEE STBAAM= A€
5&¢| BIOP WA|A & syntaxel| we} 43z fdEe] 9}
BYe AAste] Qs TeaPe AP 4 A €t
olg{g BIOP "lAA& 947 #s)A STBE DSI, DII, DDB
g 53 A4E 25 JA4FY

3 CBAE s FE dUE FRE Yeh)
7] A& ServiceGateWayInfo()$} R2E AREZ Jehje
BIOP::Modulelnfo™| A| 2] &= dlo]8 7j2]4¢] DSI, DI ®A|
A& 34 STBe] 71422 A4Hr

25 384 d& BIOPAAAE <& 1> 2. BIOP
AR FollA cdE2]9} 3UL File Systemol]l A44€ch

(X 1> BIOP Message Types

Directory teezd e #2595 59
Message teaEe]d oig AR
File Zejo|E Zof| A M| AMulL o]FEe Aol

Message A8 A o AL s dlolE
Stream UE YEIE 58 AfsEe 2EQES
Message Testn #=

StreamEvent 53 Au|x ojEelHelde] 5F Al A
Message A E| o] R ofsls o|HIE

3. DSM-CC Of7|& %

€ =294 (39 63 Zo] GEM 7|¢e BE P&
$1o1(MHP, OCAP, ACAP)EZA AHS- 7Hs @ W& DSM
-CC P83 & A3t

31 FHeL

7} DSM-CC Manager : M 2& A4 L Section Cachedl
AAstn 29 HME DSM-CC Parserdl Al Aga}
£ % DSM-CC oM718 4] AAZH 588 &3
= 98e 3

o Monitor Module : Section Filter& %3] d& AAoj
t} 3] Version Check Module %3] Transactionld 5
£ #9183 Section Cachedoll A%z 243},

o Download Module : M2& H4-& Section Cachedl
At 98E o 2d= RdE Algsd A4
< Aste ¢ 92 A F= 9¥L FHas
g},

o Version Check Module : ¥4 79 EA44 F713
o2 HiEgo] EoloE HMLE WAy ARE
Sectione] th3] Hl|ES & & UAEE 49 WA
< #ejdd 2EL ¥ FAAL Y F Uk

) Section Cache : DSM-CC Parserd]A] E5& w157
213 DSI, DII, DDB Sectiong YAIF o2 B @3t}
F71"o2 wtREe A4HE EMHLS msid, 4

Message Headers and SubHeaders
Object Carousel: / ,1 \‘
BIOP messages  [[oby 1 (Directory) ]| JOby-2 (Stream)] | [Oby3 (File)
" Dowiload |
Data Carousel : (Module-1
Modules . iy . Download DitaBlock Headers
Blocks [Block-1 [Block-2 [Block-3 |Block-4 | [Block-5 l. —‘
DSM.CC : : - Y - e - ‘-_ “. '-_". "_
Sections !\.Sectwn 1 lSecnun 2 lSecuon 3 |Secuou—1 ISecnon-S |

|
Section Headers

(3% 5) BIOP TAIX|2| H&stet CHst
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[ Application th?]"[ File System ] [ Event Handler ] | File ” Directory " Stream ” StreamEvent ]
z ] == L et gl i
[ B0 Tt ] Object Carousel Parser <__1r|
— | (EoPDiecion )|
[ BIOP:Messages | : (BioPsveam |
DSM-CC Manager T ll
| Download Module ~ #———= ==~ =, === I : | :
| [ Module ] e
x = XML
Version Check Monitor Module 1 — e
e H : | : Data Carousel Parser “_“{:
' l{os___tocw )y
.. ! ( Module ] { C—
l =
(pst] (on) (o8] tealEill
( Section Filter ) XML

(22! 6) DSM-CC o7|=lX

9 A=9 d7]AzHlatency time)S HA3E F g
EE g

o

—

DSM-CC Parser : 44& Ro} dlojg] sjzjdo] df
3 A2 stn, eHAE sl e BIOP #A| A
g H2E o old mESoritt o= F=
dojEj7} HEH o ff2ug o oA A & 9
27} 9t GEM2 o9& o|E9le EFE0 Ha=
e gFHoln FEAHY 8L2EE o|FAlL
&gk MHP, OCAP, ACAPL DSM-CCE 7zt
BFo] @30l AgAEE FAEAY &
GEMS] 7% MHPAA "3 REET e
g Eo, B FEo] MHPS oz ¢, s
GEMOlH 2EBEAE 7lzjdg AHgste AL ZAA
3to] olc} = B AE 72| V|FHoE FF
gHfunctional equivalents) 71&S &7 & ¥
o|c},

£ 7]&¢ DSM-CC &0 ddtd 2 7kx A A}
82 F718t¢lth. OCAPS MHPo|A A}&38= DSM-CC
52 Q9xsh} OCAP NSAP F4¢ <dug DS
ServiceGatewayInfo, Object Carousel NSAPol i3t AlgHE
o] M7 5 9lon| CORBA Stringol thkg ¢1oj& AL43}7]
9% d= gtEo) WAHUG. £ OCAPS v|3 STBe]
CableCard Al2=go] F7IHEHA 1o & &Fo=2 00B
(Out-of-band) LEHE 7AA& F718%ch OCAPH w}
2742 2 ACAPE DSM-CC EFol F7149 Al 2 g3
stk ol AojHoR st 5 EFT R
o] FEFHA aF FFolgt utdE A/FPAFES A
28 5 A €k GEM EF2 28 HE 7l dS A3
£ Aol ZA Algto] ofyr] g, LBAE AL A}
2342 @ A =3 mEHol ok g o 71
& F4T F UES Fdsted WA DSM-CC Parser
g ovAE A3 dolg A JEAAE A

o

=
S
=

4 R

(33 7) XML 0|28t DSM-CC Parser

o o] vpgA s}

nEse BEFELS AY Ex Al2" o2 Qg e
DSM-CC2tx dlo]E 9] Syntax zte]7} #A3c). Parser’t
Zt RFETT Aojues R Auglo) AYE 798,
dolg F2& (29 73 2ol XMLE F7H/4HA7} 7Hs3t
EZ g}, DSM-CC Parser= GEMol HAlg W&oz
Object Carousel Parser’t t& RE2 A&d + UESH
ok =3 71 Hg A4 £ dAAd i XML
& vEdojo] we} Feojgch TV FYF A 94 Hx
2 AR 4=E Pt DSM-CC Parsers 49 HE9)
ojo] wjz} Bad XML A& B9 %73 A& AR
F, Aod Tz w} HseF 3o}

2}) File System : tJAE2]¢} 3 F& A4 A~
o] we}A VFS(Virtual File System)5 22 7415
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Process DSI/DII/DDB Section
IF(Section received) THEN
IF(Package related with PID of Section not exist) THEN
create Pakage
ENDIF
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ENDIF
ENDIF
ENDIF
ENDIF
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