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OpenGL ES 2.0 Emulation on Desktop PCs
Nakhoon Baek

ABSTRACT

OpenGL ES(OpenGL for Embedded System) 2.0 is one of the most widely used 3D graphics API(application progrma interface) standard
for smart phones and tablet PCs at this time. During programming with this APl they prefer desktop environment rather than the target
mobile environment, which has relatively low computing power. Thus, we need to emulate the OpenGL ES 2.0 API on the desktop PCs,
where only OpenGL API libraries are available. In this paper, we present technical difficulties and their solutions to emulate OpenGL ES
2.0 on desktop PCs. Our final implementation of OpenGL ES 2.0 emulation library works on desktop PCs and passed over more than 96%
of the official CTS(conformance test suites) to prove the correctness of our implementation. Additionally, for the commercially available

benchmark programs, our implementation shows equivalent execution speeds to the previous commercial OpenGL ES 2.0 implementations.
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Table 1. Extensions supported by our implementation

OES_blend_func_separate
OES_blend_subtract
OES_fixed_point
OES_single_precision
OES_stencil_wrap
OES_texture_mirrored_repeat
OES_element_index_uint
OES_texture_3D
OES_texture_npot
OES_rgh8_rgba8
OES_packed_depth_stencil
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Table 2. Experimental results (unit: fps)

Our Imp. | PowerVR Ratio
. min 59.9 59.9 100.00%
ntro
max 59.9 60.0 99.83%
aii min 19.8 19.9 99.50%
aiji
! max 260 277 93.86%
. min 299 29.8 100.34%
hoverjet
max 43.0 455 94.51%
advanced min 59.8 59.8 100.00%
world max 60.0 60.0 100.00%
min 59.0 59.8 98.66%
batch test
max 59.8 60.0 99.67%
texture min 59.8 60.0 99.67%
tiling max 60.0 60.0 100.00%
unified min 59.8 59.8 100.00%
shader max 60.0 60.0 100.00%

A &5 ZAH37] 984 = Intel Xeon 3.0GHz CPU
9} 8GB RAM, NVIDIA GeForce GTX260 18]¥~ 7l==
Fae A2gS AR A S v gt oRE
AA A7 S dEHOIHE FAA M Bol AMSHE
PowerVR Atell Al A58t dl&dlHRIE AM&sldt &
=R FAE A28y PowerVR ol EHOHE tio
2 FutureMark AFS] 3DMarkMobile ES 2.0 #IX|n}3 X2
J#[15]8 3% A= Table 29 2l FolH RE #f
9} gilo], _‘IZ_ /\]iaﬂy_ 7{9] 5015}. /'\fsg /\L:_E H‘ﬁ o
5 2oz v Eﬂ"EcoﬂfﬂJ— =4 A2 5
1% Wﬂ«] QAHE R O|ZHE H =g Alxd
&5 “401]"1‘: 7114 g A 2="E H|E|A &

rE'
_ﬁrﬁi‘m_

1 o2

o

4. ZE U 2% BN

w E=olAE @A Bkl agagor TP ol A
L5 9 enGL ES 20 %% & Zzad 7
WEAl o9k oEdeld #4S vaag PCEAAA AF

S, HAFAeR TAF Alxgd O ARE A
AT R AAE2 ARns O30 AT HAE
A gd AEEs B E}ooh?} LR e RS

= Boldg A9 £= 9

8

B H S8 AILEH HMI3E HM4z=(2014. 4)

oM =
o dAZE

dAle] FEI} FPAHZA,

oy A~

OpenGL ES 3.0

OpenGL SC [16], WebGL [17]

71E9 3§ dEdolEe 5 d5s B
OpenGL ES GPU o & o]EE 2
E-LXEOE Fdd
98 448 & Aok T, FHd
A|2EL A aﬂ;ﬁo

oo tE s ®

a4le g

HN
i

of g ol EeoleEe Al o4oltt

(1]

(2]

(3]

(4]
(5]

(6]

(71

(8]
9

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Reference

T. Capin, K. Pulli and T. Akenine-Moller, “The State of the
Art in Mobile Graphics Research,” IEEE Computer Graphics
and Applications, 28(4):74-84, 2008.

D. Blythe, OpenGL ES Common/Common-Lite Profile
Specification, Version 1.1.12 (Full Specification), 2008.

A. Munshi and ]J. Leech, OpenGL ES Common Profile
Specification, Version 2.0.25 (Full Specification), 2010.

B. Lipchak, OpenGL ES, Version 3.0.2, 2013.

M. Segal and K. Akeley, The OpenGL Graphics System: A
Specification, Version 2.1, Dec., 2006.

J. Kessenich, The OpenGL Shading Language, Language
Version: 1.20, Sep., 2006.

R. ]J. Simpson, The OpenGL ES Shading Language,
Language Version: 1.00, May, 2008.

Imagination, PowerVR Insider, http://www.imgtec.com/
ARM, Mali Graphics, http://www.arm.com/products/
multimedia/mali-graphics-hardware/index.php

NVIDIA, Tegu 4 Sper Proeessars, http://www.nvidia.com/
object/tegra.html

R. Barris, et. al, OpenGL Extension #45, GL_ARB_
framebuffer_object, 2008.

A. Munshi, OpenGL ES 1.1 Extension Pack Specification,
Version 1.03, Jul., 2005.

ISO/IEC, International Standard 9899 Programming
Language C, 1989.

Khronos Group, OpenGL ES 2.0 CTS (conformance test
suites), http://www khronos.org/opengles/adopters/
FutureMark, 3D Mark @ Mobile ES 2.0,
http://www.futuremark.com/pressreleases/50623/
B. Stockwell, OpenGL SC: Safety-Critical
Specification, version 1.0.1 Khronos Group, 2009.
C. Marrin Ed., WebGL Specification, Draft 16, Khronos
Group, 16 March, 2012.

Profile

e-mail : oceancru@gmail.com

1992 @5s}71%9) ALSHHEEAAD
19979 35}71%4) AALsk(E ekt

)

2004 ~& A AEUEA HFE SN

#HAF-oF : Mobile Graphics, Real-time
Graphics





