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SECTION

1 Overview

Nema GFX is Think Silicon's graphics API. It has been designed to accelerate high quality 
Graphics User Interface (GUI) development for embedded and wearable devices. Furthermore, 
it was designed from scratch to significantly reduce application development by providing a 
minimal yet very powerful set of functions.

Nema GFX Benchmark Suite offers a series of benchmarks implemented to run on top of Think 
Silicon's Nema GPUs, using Nema GFX. Each of these benchmarks is designed to perform 
continuously a single drawing operation for a predefined time frame, stressing different 
modules of the GPU. The main purpose of this suite is to measure the GPU rendering 
performance of each drawing operation. Evaluating the reported performance, one can 
afterwards decide whether the examined GPU along with the Nema GFX API can meet specific 
application requirements.

In addition, Nema GPUs are configurable at design time and therefore by running these 
benchmarks on different GPU configurations one can identify the optimal GPU configuration 
for specific applications. Performance is measured in MPixels/sec, indicating how many pixels 
the Nema GPU is able to draw per second.
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SECTION

2 Benchmarks

The benchmarks implemented in this suite are the following:

1.   Fill Triangle: Single color triangle rendering. Each fragment drawn leads to one memory 
write operation.

2.   Fill Triangle Blend: Fills translucent single color triangles and blends them with the 
framebuffer. Each fragment drawn leads to one memory read (framebuffer) and one 
memory write operation.

3.   Fill Rectangle: It renders single color rectangles. As in the Fill triangle benchmark, a sin-
gle memory write operation is needed per fragment.

4.   Fill Rectangle Blend: Fills translucent single color rectangles and blends them with the 
framebuffer. As in the Fill Triangle Blend benchmark, two memory operations are 
needed per fragment.

5.   Fill Quad: Renders single color quadrilaterals.

6.   Fill Quad Blend: Renders translucent color quadrilaterals and blends them with the 
framebuffer.

7.   Draw String: Draws strings into the framebuffer. Results for this benchmark are mea-
sured in KChars/sec.

8.   Draw Line: Draws single color lines. Each fragment drawn leads to one memory write 
operation.

9.   Draw Line Blend: Translucent color lines are drawn and blended with the framebuffer. 
An additional memory operation is needed in order to read framebuffer for blending.

10.   Draw Rectangle: Renders rectangle outlines. As in the Draw Line benchmark, a single 
memory write operation is needed per fragment.
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11.   Draw Rectangle Blend: Draws translucent rectangle outlines blending them with the 
framebuffer. An additional memory operation is needed in order to read framebuffer 
for blending.

12.   Blit: Renders a texture by using the GPU Texture Map Unit to render textures into the 
framebuffer. Two memory operations are needed per fragment in order to read the 
textures from memory and write them back into the framebuffer.

13.   Blit Colorize: The same as the previous except that textures are now modulated by a 
constant color.

14.   Blit Blend: Textures are blended with the framebuffer before writing them back into 
the framebuffer. An additional read memory operation is needed (framebuffer) per 
fragment.

15.   Blit Blend Colorize: The same as the previous, with the difference that textures are 
modulated by a constant color.

16.   Blit 90: This benchmark rotates the textures 90 degrees clockwise. As in the Blit bench-
mark, two memory operations are needed per fragment in order to read the textures 
from memory and write them back into the framebuffer.

17.   Blit 180: In this case, textures are rotated 180 degrees.

18.   Blit 270: Texture are rotated 270 degrees clockwise.

19.   Blit Vertical Flip: This benchmark flips the textures vertically before blitting them.

20.   Blit Horizontal Flip: Unlike the previous benchmark, textures are flipped horizontally.

21.   Blit SRC Colorkeyed: This benchmark reads textures from memory and displays them 
into the framebuffer after having applied source color keying. Two memory operations 
are needed (read/write).

22.   Blit DST Colorkeyed: The same as before but applying destination color keying 
instead.

23.   Stretch Blit PS: This benchmark renders textures into the framebuffer, stretching them 
using Point Sampling. As in the Blit benchmark, each fragment drawn leads to one 
memory write operation.

24.   Stretch Blit Blend PS: The same as before, with the difference that textures are 
blended with the framebuffer. As in the Blit Blend benchmark, an additional memory 
operation is needed per fragment.

25.   Stretch Blit BL: In this case, stretching is done using Bi-linear filtering method.

26.   Stretch Blit Blend BL: The same as before and additionally textures are blended with 
the framebuffer.

27.   Stretch Blit Rotate: Textures are rendered using Point Sampling filtering method and 
rotated by a specific angle.
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28.   Stretch Blit Rotate BL: The same as before except for textures are rendered using Bi-
linear Filtering.

29.   Textured Triangle PS: This benchmark renders triangles with textures from memory 
using Point Sampling. Each fragment drawn leads to one memory read and one mem-
ory write operation.

30.   Textured Triangle Blend PS: The same as before but textured triangles are addition-
ally blended with the framebuffer. An additional read memory operation is needed 
(framebuffer) per fragment in this case.

31.   Textured Triangle BL: Triangles with texture are rendered using Bi-linear Filtering.

32.   Textured Triangle Blend BL: The same as before but textured triangles are addition-
ally blended with the framebuffer.

33.   Textured Quad PS: Renders quadrilaterals with textures from memory using Point 
Sampling.

34.   Textured Quad Blend PS: The same as before but textured quadrilaterals are addition-
ally blended with the framebuffer.

35.   Textured Quad BL: In this case, quadrilaterals are rendered using Bi-linear Filtering.

36.   Textured Quad Blend BL: The same as the previous, with the difference that textured 
quadrilaterals are additionally blended with the framebuffer.
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SECTION

3 Platforms

Nema GFX Benchmark Suite supports different platforms along with Nema GFX and Nema DC 
libraries. To this end, platform-dependent file utils.c for the desired platforms is implemented. 
This file contains auxiliary methods for printing results into the screen, parsing input 
parameters and handling elapsed time, among others. It is located in the platforms/
PLATFORM/ directory.
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SECTION

 4 Compiling

Compiling Nema GFX Benchmark Suite is performed by using the GNU makefile located in the 
root directory. Three parameters should be properly set into the corresponding Makefile. These 
are the following:

PLATFORM - Indicates the platform that the program will be built for. Platform name 
should be the same as the platform folder in which utils.c file is located.

COMPILER - Must be set to the gcc backend of the corresponding platform's architec-
ture.

NEMAGFX_SDK_PATH - Indicates the corresponding root directory for the Nema GFX 
SDK.

Once compiled, the executable file can be found in nemagfx_benchmarks directory.
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SECTION

 5 Running the Nema GFX 
Benchmark Suite on Linux

After the successful compilation of the Nema GFX Benchmark Suite on a Linux based system, 
the user will find the executable files in nemagfx_benchmarks directory. These are the 
nemagfx_benchmarks.static and the nemagfx_benchmarks.dynamic files. Running, the 
statically linked executable file, is performed in a terminal window as follows (the same holds 
for the dynamically linked file as well):

./nemagfx_benchmarks.static [-m MODE] [-t TESTID] [-h]

5.1 MODE

Nema GFX Benchmark Suite implements three different execution modes. These 
execution modes give hints (if any) to the user regarding the performance of each 
benchmark and whether it is limited by the CPU or the GPU (CPU vs GPU bound).

CPU-GPU

The default execution mode, where each test uses both CPU and GPU. The CPU 
prepares different command lists that are submitted time after time to the GPU 
during the execution of the test. Results show the benchmark performance when 
both GPU and CPU are active and running simultaneously.

GPU

In this case, the CPU prepares a single command list at the beginning of each test. 
This very command list is submitted multiple times to the GPU for execution. Since 
the CPU does not create any additional command lists during the execution of the 
test, its utilization drops practically to zero. In this way, the performance of the GPU 
can be measured, without the potential bottlenecks introduced by the CPU.

CPU
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The CPU creates command lists with drawing operations as normal, but they are 
never submitted to the GPU for execution. The CPU utilization is maxed out, while 
the GPU does not do any processing. As a result, the CPU can be measured and 
possible bottlenecks in the software stack or the CPU itself can be detected.

5.2 TESTID

Indicates the benchmark, as listed in Section Benchmarks to be executed. If TESTID 
is zero or not defined, all benchmarks are executed one after the other.

5.3 Help

A list with all the available benchmarks and their corresponding ID can be dis-
played using -h.
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