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3DMARK ɀ THE GAMER'S 

BENCHMARK 

3DMark is a popular benchmarking app that helps you test and compare 

the performance of smartphones and tablets. 3DMark works by running 

intensive graphical and computational tests. The more powerful your 

hardware, the smoother the tests will run. Don't be  surprised if frame rates 

are low. 3DMark benchmarks are very demanding.  

At the end of a test, you get a score, which you can use to compare models. 

Be sure to use the most appropriate test for the deviceɅs capabilities and 

report your results using the fu ll name of the benchmark, for example:  

P " Smartphone scores 2,000 in the 3DMark Sling Shot Extreme benchmark." 

í "The smartphone scores 2,800 in 3DMark." 

3DMark is used by millions of gamers, hundreds of hardware review sites 

and many of the world's lead ing manufacturers. We are proud to say that 

3DMark is the world's most popular and widely used benchmark.  

The right test every time  

We've made it easy to find the right test for your device. When you open the 

app, 3DMark will recommend the best benchmark for your model.  

Cross-platform benchmarking  

You can measure the performance of Windows, Android , and iOS devices 

and compare scores across platforms.  
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3DMARK BENCHMARKS AT A GLANCE 

3DMark includes many  benchmarks, each designed for specific class of 

hardware  capabilities . You will get the most useful and relevant results by 

choosing the most appropriate test for your model .  

BENCHMARK TARGET HARDWARE ENGINE 
RENDERING 

RESOLUTION1 

SLING SHOT 

EXTREME 

High-end smartphones  

and tablets  

OpenGL ES 3.1 

Metal  
2560 × 1440 

SLING SHOT 

Mainstream 

smartphones  

and tablets  

OpenGL ES 3.0 1920 × 1080 

ICE STORM EXTREME 
Low cost smartphones  

and tablets  

DirectX 11  

feature level 9  

OpenGL ES 2.0 

1920 × 1080  

ICE STORM 

ICE STORM 

UNLIMITED 

Older smartphones  

and tablets  

DirectX 11  

feature level 9  

OpenGL ES 2.0 

1280 × 720  

 

                                                   
1  The resolution shown in the table is the resolution used to render the Graphics tests. In most cases, the 

Physics test or CPU test will use a lower rendering resolution to ensure that GPU performance is not a 
limiting factor.  
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TEST COMPATIBILITY 

 WINDOWS ANDROID IOS 

SLING SHOT EXTREME ṋ ǒ ǒ 

SLING SHOT ṋ ǒ ǒ 

ICE STORM EXTREME ǒ ǒ ǒ 

ICE STORM ǒ ǒ ǒ 

API OVERHEAD ǒ ǒ ǒ 
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LATEST VERSION NUMBERS 

 WINDOWS ANDROID IOS 

3DMARK APP 2.4.4163 2.0.4573 See table below  

SLING SHOT ṋ 2.3 2.2 

ICE STORM 1.2 1.2 1.2 

API OVERHEAD 1.5 1.0 1.0 

 

On iOS, 3DMark benchmarks  are separate apps due to platform limitations.  

IOS APP VERSION  

3DMARK SLING SHOT 1.0.745 

3DMARK ICE STORM 1.4.978 

3DMARK API OVERHEAD 1.0.147 
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GOOD TESTING GUIDE 

To get accurate and consistent benchmark results you should test clean 

systems without third party software installed. It is a good idea to close 

other apps that may be running in the back ground and disable notifications 

before running the benchmark.  

Some high -powered mobile devices use thermal throttling to avoid 

overheating the CPU, which can lead to lower scores on successive runs. To 

reduce this effect, we recommended waiting 15 minutes before and after 

3DMark runs to allow the device to cool down.  

¶ Running other programs during the benchmark can affect the results.  

¶ Don't touch the screen while running tests.   

¶ You can cancel a test by pressing the Home  Button.  

Recommended process  

1. Ensure your operating system is up to date.  

2. Close other programs.  

3. Run the benchmark.  

Expert process  

1. Ensure your operating system is up to date.  

2. Restart the device.  

3. Wait 2 minutes for startup to complete.  

4. Close other apps, including those running in the back ground.  

5. Wait for 15 minutes.  

6. Run the benchmark.  

7. Repeat from step 3 at least three times to verify your results.  
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SETTINGS 

The settings found on the Settings screen apply to all available 3DMark 

benchmark tests.  

Show demo     

Select NO if you wish to skip the demo. This option is set to YES by default.  

Language      

Use this drop down to change the display language.  The choices are : 

¶ English 

¶ Simplified Chinese  

¶ Russian  
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SLING SHOT 

Sling Shot is a cross-platform benchmark for modern mobile devices.  Use it 

to compare mainstream Android devices with popular iPhone and iPad 

models.  

Use Sling Shot Extreme to compare the latest Apple devices with high -end 

Android phones and tablets.  

¶ Designed for the latest high -end smartphones and tablets.  

¶ Mobile -optimized rend ering engine using OpenGL ES  3.x, Vulkan & 

Metal.  

¶ Benchmark the GPU with Graphics tests and the CPU with the Physics 

test.  

On iOS, Sling Shot and Sling Shot Extreme compatibility starts with iPhone 

5s, iPad Air, iPad mini 2, and runs to the latest models.  

Android devices must have Android 5.0 or later and support OpenGL ES  3.0 

to run Sling Shot and Open GL ES 3.1 to run Sling Shot Extreme.  An Android 

device must have Android 7.0 or later and Vulkan compatible hardware to 

run the Vulkan version of Sling Shot  Extreme.  
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SLING SHOT 

Use 3DMark Sling Shot to compare mainstream Android s martphones and 

tablets with popular iPhone and iPad models.  

Sling Shot is a demanding OpenGL ES 3.0 benchmark that tests the full 

range of API features including multiple render tar gets, instanced rendering, 

uniform buffers and transform feedback. It includes volumetric lighting and 

particle illumination, as well as depth of field and bloom post -processing 

effects.  

The Graphics tests are rendered at 1920 × 1080 before being scaled t o the 

device's display resolution. The Physics test is rendered at 1280 × 720 to 

ensure that GPU performance is not a limiting factor.  

Use Sling Shot Unlimited to make chip -to -chip comparisons without 

vertical sync, display resolution scaling and other operating system factors 

affecting the result. Sling Shot Unlimited uses the same content and settings 

as Sling Shot but runs offscreen using a fixed time step betwee n frames. It 

renders the same  frames in every run on every device. The display is 

updated with frame thumbnails every 100 frames to show progress.  
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SLING SHOT EXTREME 

Run Sling Shot Extreme to compare high -end Android phones and tablets 

with the latest Appl e devices. 

Sling Shot Extreme uses  OpenGL ES 3.1 on Android and the Metal API on 

Apple devices. It tests the full range of API features including multiple 

render targets, instanced rendering, and uniform buffers . It also includes 

volumetric lighting, depth  of field and bloom post -processing effects using 

Compute Shaders.  

The Graphics tests are rendered at 2560 × 1440 then scaled to the device's 

native display resolution. The Physics test is rendered at 1280 × 720 to 

ensure that GPU performance is not a lim iting factor.  

Use Sling Shot Extreme Unlimited  to make chip-to -chip comparisons 

without vertical sync, display resolution scaling and other operating system 

factors affecting the result. Sling Shot Extreme Unlimited uses the same 

content and settings as S ling Shot  Extreme  but runs offscreen using a fixed 

time step between frames . It renders the same  frames in every run on every 

device. The display is updated with frame thumbnails every 100 frames to 

show progress.  
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CROSS-PLATFORM BENCHMARKING 

The rows in the table below show valid cross -platform comparisons , i.e. you 

can compare Sling Slot scores across platforms, and you can compare Sling 

Shot Extreme scores across platforms. But you cannot compare Sling Shot 

scores with Sling Shot Extreme scores. Though they appear to be similar, 

they use different rendering resolutions and post -processing techniques.  

When comparing scores across platforms, note that the test results reflect 

both hardware and software. APIs with low overhead, such as Metal and 

Vulkan, can deliver more performance than OpenGL ES even on devices 

with similar hardware.  

BENCHMARK 
RENDERING  

RESOLUTION 
ANDROID API IOS API 

SLING SHOT 1920 × 1080 Open GL ES 3.0 Open GL ES 3.0 

SLING SHOT 

EXTREME 
2560 × 1440  

Open GL ES 3.1 

Vulkan 
Metal  
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DEVICE REQUIREMENTS 

Apple iOS 

 SLING SHOT SLING SHOT EXTREME 

OS iOS 9 iOS 9 

MEMORY 1 GB 1.5 GB 

GRAPHICS OpenGL ES 3.0 Metal  

STORAGE 135 MB 135 MB 
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DEFAULT SETTINGS 

 SLING SHOT SLING SHOT EXTREME 

RESOLUTION 1920 × 1080 2560 × 1440 

GPU MEMORY BUDGET 1 GB 1.5 GB 

BLOOM/FFT Using Pixel Shaders  Using Compute Shaders  
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GRAPHICS TEST 1 

Sling Shot Graphics test 1 has an emphasis on geometry processing while 

having simple shaders . Volumetric illumination is disabled, but the scene 

contains particle effects. FFT -based bloom effects and a depth of field effect 

are added as post processing steps. In Sling Shot Extreme,  the bloom effects 

use Compute Shaders. In Sling Shot, they use Pixel shaders.  

¶ No volumetric illumination  

¶ Particle effects  

¶ Post-processing  

Processing performed in an average frame  

 RESOLUTION2 VERTICES TRIANGLES PIXELS3 

SLING SHOT EXTREME 2560 × 1440  620,000 320,000 33.6 million  

SLING SHOT 1920 × 1080  620,000 320,000 20.4 million  

 

                                                   
2  This is the resolution used to render the Graphics tests. The Physics test is rendered at 1280 x 720 to ensure 

that GPU performance is not a limiting factor.  

3  This figure is the average number of pixels processed per frame before the image is scaled to fit the nativ e 
resolution of the device being tested. ϥf the deviceɅs display resolution is greater than the testɅs rendering 
resolution, the actual number of pixels processed per frame will be even greater.  
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GRAPHICS TEST 2 

Sling Shot Graphics test 2 has shaders that are more mathematically 

complex than Graphics test 1, but has less geometry to process.  Simple 

volumetric illumination is used, but the scene has no particle effects. Post 

processing steps are similar to Graphics test 1.  

¶ Volumetric illumination  

¶ No particle effects  

¶ Post-processing  

Processing performed in an average frame  

 RESOLUTION4 VERTICES TRIANGLES PIXELS5 

SLING SHOT EXTREME 2560 × 1440  427,000 220,000 35.1 million  

SLING SHOT 1920 × 1080 427,000 220,000 20.8 million  

 

                                                   
4  This is the resolution used to render the Graphics tests. The Physics test is rendered at 1280 x 720 to ensure 

that GPU performance is not a limiting factor.  

5  This figure is the average number of pixels processed per frame before the image is scaled to fit the native 
resolution of the device being tested. If th e deviceɅs display resolution is greater than the testɅs rendering 
resolution, the actual number of pixels processed per frame will be even greater.  
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PHYSICS TEST 

The test has three levels with different workloads. The first level is the 

lightest and the last is the heaviest. The purpose of the three levels is to 

extend the performance range for whic h the test is relevant.  

The physics test is run with a fixed timestep at 30 FPS. The physics test 

always begins with the first level and continues to the next level until either 

the test is finished or 90 seconds have passed. If a level did not finish 

completely, then it will contribute proportionally less to the final score. The 

final score is a weighted sum of all levels.  

The first level of the test has 8 simulation worlds running in separate 

threads. Each world has one soft body with 107 vertices and 64  rigid bodies. 

The rigid bodies are invisible and are there to cause the blast effect to soft 

bodies. Additionally, there are 32 CPU simulated particle systems with about 

500 particles in each.  

The second level of the test adds 8 simulation worlds running in separate 

threads. Each new world has one soft body with 499 vertices and 

additionally 64 rigid bodies.  

The third level of the test adds another 16 simulation worlds running in 

separate threads. Each new world has one soft body with 499 vertices and 

additionally 64 rigid bodies.  

Each of the 32 worlds is simulated at 30 FPS and the whole test takes 16 

seconds at 30 FPS. The first level starts at time 0, the second level starts at 

time 5 and the third level at time 10.  

All physics are computed on CPU. Soft body vertex data is updated to GPU 

on each frame.   

The Bullet Open Source Physics C++ Library version 2.83 alpha is used for 

physics computation.  
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SCORING 

Sling Shot scores are rounded to the nearest integer. Higher is better.  

Graphics Test scoring  

Each of the Graphics Tests produces a raw performance result in frames per 

second (FPS). A harmonic mean of the raw results is evaluated and 

multiplied with a scaling constant to reach a Graphics score as follows:  

 

Ὓ ςσπ
ς

ρ
Ὂ

ρ
Ὂ

 

 

Where:  

Ὓ  = Graphics score  

Ὂ   = Average frames per second in Graphics test 1  

Ὂ   = Average frames per second in Graphics test 2  

The scaling constant is used to bring the score in line with traditional 

3DMark score levels.  

Physics Test scoring  

The levels of the physics test produce a raw performance result in frames 

per second ( FPS). The score is defined as a sum of raw results from levels 

that can be completed before a given time limit of 90 seconds. A scaling 

constant is used to reach the final physics score.   

The score is defined as follows:  

 

Ὓ ω ὔ ὡ ὔ ὡ ὔ ὡ  

 

Where:  

Ὓ   = Physics score 

ὅ  = A scaling constant, set to 9  

ὔ    = a frame rate normalization factor for level  ὔ  

The scaling constant is used to bring the score in line with traditional 

3DMark score levels.  
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ὡ  is defined as follows for the default version of the test:  

 

ὡ ÍÁØ πȟÍÉÎὒὬὭὫὬȟὊ  

 

Where:  

 ὒὬὭὫὬ  = A maximum frame rate limit set to 60  

 Ὂ  = Average frames per second for the current level  

 

And as follows for the Unlimited version of the test:  

 

ὡ ÍÁØ πȟὊ  

 

Where:  

Ὂ  = Average frames per second for the current level  

 

The frame rate normalization factors ὔ  , ὔ  , and ὔ  are used to 

normalize the frame rates of the different levels before using them in score 

calculation. A set of reference CPUs is used to define the factors.   

¶ ὔ  is always set to 1.  

¶ ὔ  is the average relative frame rate difference of levels 1 a nd 2 on the 

reference CPUs.   

¶ ὔ  is the average relative frame rate difference of levels 2 and 3 on the 

reference CPUs multiplied by ὔ .  

The following table lists the CPUs that are used as reference.  

REFERENCE CPUS FOR NP2 
LEVEL 1  

FRAME RATE 

LEVEL 2  

FRAME RATE 

RELATIVE 

DIFFERENCE 

Apple A7   

(iPhone 5s) 
36.69 6.35 5.78 

Qualcomm Snapdragon 800  

(LG Nexus 5) 
40.19 8.59 4.68 
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REFERENCE CPUS FOR NP2 
LEVEL 1  

FRAME RATE 

LEVEL 2  

FRAME RATE 

RELATIVE 

DIFFERENCE 

Qualcomm Snapdragon 805  

(Motorola Nexus 6)  
46.67 9.89 4.71 

Tegra K1  

(NVIDIA SHIELD) 
59.05 20.59 2.87 

AMD A4-5150M  112.36 13.57 8.28 

 

Reference CPUs for Np3 
Level 2  

frame rate 

Level 3  

frame rate 

Relative 

difference 

AMD A10-4600M 70.79 6.15 11.51 

Intel Core i5 -3317U 79.50 18.17 4.38 

Intel Core i7 920  226.89 145.83 1.56 

 

The following table defines values for the frame rate normalization factors.  

ὔ  1.00 

ὔ  3.26 

ὔ  10.60 

3DMark Sling Shot score  

The 3DMark Sling Shot and Sling Shot Extreme score is formed from the 

Graphics score and Physics score using a weighted harmonic mean as 

follows:  

 

Ὓ  
ὡ ὡ

ὡ
Ὓ

ὡ
Ὓ
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Where:  

ὡ  = the weight for the Graphics score, set to 7/9  

ὡ   = the weight for the Physics score, set to 2/9  

 

Ḡ Even though the t ests appear to be similar, Sling Shot scores 

should not be compared with scores from Sling Shot Extreme . 

The two tests use different rendering resolutions and post -

processing techniques making their scores incomparable.  
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SLING SHOT ENGINE 

Rendering  

Multithreading  

The engine utilizes one thread per available CPU core. One of the threads is 

considered as the main thread, which makes the graphics API calls. The 

other threads are worker threads, which do not make API calls.  

The rendering workload is dist ributed between the threads by distributing 

items (e.g. geometries and lights) in the rendered scene to the threads. Each 

thread is assigned roughly equal amount of scene items. When rendering a 

frame, each thread does the work associated to items assigned  to the 

thread. That includes, for example, computation of transformation matrix 

hierarchies and computation of shader parameters (constants buffer 

contents and dynamic vertex data). When the main thread is finished with 

the tasks associated to its own ite ms, it executes API calls for items assigned 

to the worker threads.  

Lighting  

Lighting is done in deferred style. Geometry attributes are first rendered to 

a set of render targets. Finally illumination is rendered based on those 

attributes.  

Surface illumina tion  

The g-buffer is composed from two 32 bits per pixel textures and a depth 

texture. Surface illumination model the basic Blinn Phong reflectance 

model.  

Point, spot and directional lights are supported. Spot and directional lights 

can be shadowed. For s pot lights, shadow texture size is selected based on 

size of the light volume in screen space. Shadow maps are sampled using 

best candidate sample distribution. Sample pattern is dithered with 4x4 

pixel pattern.  

Volumetric illumination  

The renderer supports volume illumination. It is computed by 

approximating the light scattered towards the viewer by the medium 

between eye and the visible surface on each lit pixel. The approximation is 

based on volume ray casting and simple scattering and attenuation  model.  

One ray is cast on each lit pixel for each light. The cast ray is sampled at 

several depth levels. Sampling quality is improved by dithering sampling 

depths with a 4x4 pixel pattern. The achieved result is blurred to combine 
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the different sampling depths on neighboring pixels before combining the 

volume illumination with the surface illumination.  

When rendering illumination, there are two high dynamic range render 

targets. One is for surface illumination and the other for volume 

illumination.  

Partic le illumination  

Particle effects are rendered on top of opaque surface illumination with 

additive or alpha blending. Particles are simulated on the GPU utilizing 

transform feedback. Particles are simply self -illuminated.  

Post-processing  

Depth of field  

The effect is computed by filtering rendered illumination in half resolution 

with three separable skewed box filters that form hexagonal bokeh pattern 

when combined.  

The filtering is performed in two passes that exploit similarities in the three 

filters to av oid duplicate work.  

The first pass renders to two render targets and the second pass the one 

target combining results of the three filters. Before filtering, a circle of 

confusion radius is evaluated for each pixel and the illumination is 

premultiplied wi th the radius.  

After filtering, illumination is reconstructed by dividing the result with the 

radius. This makes the filter gather out of focus illumination and prevents it 

from bleeding in focus illumination to neighbor pixels.  

Bloom  

The effect is comput ed by transforming the computed illumination to 

frequency domain using Fast Fourier Transform (FFT) and applying a bloom 

filter to the input in that domain. An inverse FFT is then applied to the 

filtered image.  

The forward FFT, applying the bloom filter a nd inverse FFT are done using 

the fragment shader. The FFT is performed with Cooley -Tukey algorithm as 

a series of render passes.  

The effect is computed in 256 × 256 resolution in both Sling Shot and Sling 

Shot Extreme. In Sling Shot, the FFTs are compute d using 16 -bit floating 

point textures. In Sling Shot Extreme, the FFTs are computed using 32 -bit 

floating point textures.  A procedurally pre -computed texture is used as the 
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bloom filter. The filter combines blur, streak, lenticular halo and anamorphic 

flare effects.  

With Sling Shot Extreme,  Compute Shaders are used for the FFT and bloom. 

A total of 256 invocations within a work group is required.  
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SLING SHOT VERSION HISTORY 

VERSION 
   

NOTES 

2.3 ṋ ᴞ ṋ Added Vulkan version of Sling Shot Extreme.  

2.2 ṋ ṋ ᴞ 

Fixed a Physics test bug introduced in 3DMark 

Sling Shot iOS app version 1.0.745. Scores from 

2.2 are again comparable across platforms and 

devices.   

2.0 ṋ ᴞ ᴞ 

Improved compatibility with ARM Mali GPUs. 

Scores from v2.0 are not comparable with v1.0 

results.  

1.0 ṋ ᴞ ṋ Launch version  
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ICE STORM 

Ice Storm is a cross -platform benchmark for low cost, basic smartphone s 

and tablet s and older mobile devices .  

Ice Storm includes two Graphics tests focusing on GPU performance and a 

Physics test targeting CPU performance.  

On Android and iOS, Ice Storm uses OpenGL ES  2.0. On Windows , Ice Storm 

uses a DirectX 11 engine limited to Direct3D feature level 9 .  

Ice Storm's test content, settings and rendering resolution are the same on 

all platforms and scores can be compared across Windows, Android and 

iOS.  

¶ Cross-platform benchmark for older mobile devices.  

¶ Includes two Graphics tests and a Physics test.  

¶ Compare scores  across Windows, Android and iOS.  

 

Ḡ With  most modern mobile devices you will get more useful 

results by benchmarking with one of the Sling Shot tests.  
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SYSTEM REQUIREMENTS 

Apple iOS  

OS iOS 6.0 

MEMORY 512 MB 

DEVICE iPhone 4, iPad 2, iPod touch (5 th  Gen) 

STORAGE 174 MB 
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ICE STORM 

RENDERING RESOLUTION 1280 × 720 

GPU MEMORY BUDGET 128 MB 

TEXTURE QUALITY Low 

BLOOM RESOLUTION 1/8  

 

Use Ice Storm for device -to-device comparisons of older  mobile devices. Ice 

Storm is rendered at a fixed 1280 × 720 resolution and then scaled to the 

native resolution of the display. This is the best approach for ensuring that 

devices can be compared fairly.  

Many mobile devices lock their display refresh rat e to 60 Hz and force the 

use of vertical sync. If your device is able to run this test at more than 60 

frames per second you will be prompted to run a more demanding test 

instead.  

Ice Storm Unlimited  

Use Ice Storm Unlimited to make chip-to-chip comparisons. Ice Storm 

Unlimited uses the same content and settings as Ice Storm but runs 

offscreen using a fixed time step between frames . Unlimited mode renders 

the same  frames in every run on every device. The display is updated with 

frame thumbnails every 100 frames to show progress.  

Ice Storm Unlimited measures the performance of the device hardware 

without vertical sync, display resolution scaling and other operating system 

factors affecting the result.  
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ICE STORM EXTREME 

GRAPHICS TESTS RENDERING RESOLUTION 1920 ×1080  

PHYSICS TEST RENDERING RESOLUTION 1280 × 720 

GPU MEMORY BUDGET 256 MB 

TEXTURE QUALITY High 

BLOOM RESOLUTION 1/4  

 

Use Ice Storm Extreme for device -to-device comparisons of low cost , basic 

model  mobile devices.  

Ice Storm Extreme raises the Graphics tests rendering resolution from 

1280 × 720 to 1920  × 1080 and uses higher quality textures and post -

processing effects to create a more demanding load. The Physics test 

renders at 1280  × 720 to ensure performance is not limited by the GPU. 

Many mobile devices lock their display refresh rate to 60 Hz and force the 

use of vertical sync. If your device is able to run this test at more than 60 

frames per second you will be prompted to run a more demanding test 

instead.  
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GRAPHICS TEST 1 

ϥce Storm Graphics test 1 stresses the hardwareɅs ability to process lots of 

vertices while keeping the pixel load relatively light. Hardware on this level 

may have dedicated capacity for separate vertex and pixel processing. 

Stressing both capacities individually reveals the hardwareɅs limitations in 

both aspects. Pixel load is kept low by excluding expensive post processing 

steps, and by not rendering particle effects.  

Processing performed in an average frame  

 VERTICES TRIANGLES PIXELS6 

ICE STORM 530,000 180,000 1.9 million  

ICE STORM 

EXTREME 
580,000 190,000 4.4 million  

                                                   
6  This figure is the average number of pixels processed per frame before the image is scaled to fit the na tive 
resolution of the device being tested. ϥf the deviceɅs display resolution is greater than the testɅs rendering 
resolution, the actual number of pixels processed per frame will be even greater.  
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GRAPHICS TEST 2  

Graphics test 2 stresses the hardwareɅs ability to process lots of pixels. ϥt 

tests the ability to read textures, do per pixel computations and write to 

render targets. The additional pixel processing compared to Graphics test 1 

comes from including particles and post processing effects such as bloom, 

streaks and motion blur. The numbers of vertices and triangles are 

considerably lower than in Graphics test 1 bec ause shadows are not drawn 

and the processed geometry has a lower number of polygons.  

Processing performed in an average frame  

 VERTICES TRIANGLES PIXELS7 

ICE STORM 79,000 26,000 7.8 million  

ICE STORM 

EXTREME 
89,000 28,000 18.6 million  

                                                   
7  This figure is the average number of pixels processed p er frame before the image is scaled to fit the native 
resolution of the device being tested. ϥf the deviceɅs display resolution is greater than the testɅs rendering 
resolution, the actual number of pixels processed per frame will be even greater.  
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PHYSICS TEST  

The purpose of the Physics test is to benchmark the hardwareɅs ability to do 

gameplay physics simulations on CPU. The GPU load is kept as low as 

possible to ensure that only the CPUɅs capabilities are stressed.  

The test has four simulated worlds. Each wor ld has two soft bodies and two 

rigid bodies colliding with each other. One thread per available CPU core is 

used to run simulations. All physics are computed on the CPU with soft body 

vertex data updated to the GPU each frame. The background is drawn as a 

static image for the least possible GPU load.  

The Ice Storm Physics test uses the Bullet Open Source Physics Library.  
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SCORING 

Scores from individual Ice Storm benchmarks can be compared across 

platforms, for example you can compare 3DMark Ice Storm Extreme scores 

from Android and iOS devices.  

Scores from different benchmarks should not be compared to each other. 

Ice Storm, Ice Storm Unlimited and Ice Storm Extreme are separate tests 

with their own scores, even though they share the same content.  

Overall Ice Storm score  

The 3DMark Ice Storm score formula uses a weighted harmonic mean to 

calculate the overall score from the Graphi cs and Physics scores.  

 

ὍὧὩ Ὓὸέὶά ίὧέὶὩ
ὡὫὶὥὴὬὭὧίὡὴὬώίὭὧί

ὡὫὶὥὴὬὭὧί
ὛὫὶὥὴὬὭὧί

ὡὴὬώίὭὧί
ὛὴὬώίὭὧί

 

 
Where:  

ὡὫὶὥὴὬὭὧί  = The Graphics score weight, equal to 7/9  

ὡὴὬώίὭὧί  = The Physics score weight, equal to 2/9   

ὛὫὶὥὴὬὭὧί  = Graphics score  

ὛὴὬώίὭὧί  = Physics score 

 

For a balanced system, the weights reflect the ratio of the effects of graphics 

and physics performance on the overall score. Balanced in this sense means 

the Graphics and Physics sub -scores are roughly the same magnitude.   

For a system where either the Graphics or Physics score is substantially 

higher than the other, the harmonic mean rewards boosting the lower 

score. This reflects the reality of the user experi ence. For example, doubling 

the CPU speed in a system with an entry -level graphics card doesn't help 

much in games since the system is already limited by the GPU. Likewise for 

a system with a high -end graphics card paired with an underpowered CPU.  

Graphics  score  

Each Graphics test produces a raw performance result in frames per second 

(FPS). We take a harmonic mean of these raw results and multiply it with a 

scaling constant to reach a Graphics score ( ὛὫὶὥὴὬὭὧί) as follows:  
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ὛὫὶὥὴὬὭὧίςσπ
ς

ρ
ὊὫὸρ

ρ
ὊὫὸς

 

 

Where:  

ὊὫὸρ  = The average FPS result from Graphics test 1  

ὊὫὸρ  = The average FPS result from Graphics t est 2  

 

The scaling constant is used to bring the score in line with traditional 

3DMark score levels.  

Physics score  

The Physics score is calculated from the raw performance result in frames 

per second ( FPS) of the Physics test.  

 

ὛὴὬώίὭὧίσρυὊὴὬώίὭὧί 

 

Where:  

ὊὴὬώίὭὧί  = The average FPS result from the Physics Test  

 

The scaling constant is used to bring the  score in line with traditional 

3DMark score levels.  
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ICE STORM ENGINE 

Ice Storm uses the same engine on all platforms. The engine supports the 

following features.  
¶ Traditional forward rendering using one pass per light.  

¶ Scene updating and visibility computations are multithreaded.  

¶ Draw calls are issued from a single thread.  

¶ Support for skinned and static geometries.  

¶ Surface lighting model is basic Blinn Phong.  

¶ Supported light types include unshadowed point light & optionally 

shadow mapped directional light as well as pre -computed 

environmental cube.  

¶ Support for transparent geometries and particle effects.  

¶ 16-bit color formats are used in illumination buffers if supported by the 

hardware.  

 

Windows  

On Windows, Ice Storm requires support for Direct3D feature level 9_3 or 

9_1 with the optional shadow filtering support.  

Android  

Ice Storm does not use any vendor specific OpenGL ES  2.0 extensions.  

Textures are compressed using ETC. Textures that require an alpha channel 

are loaded uncompressed.  

iOS 

Textures, including those with an alpha channel, are compressed using 

PVRTC. 
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ICE STORM VERSION HISTORY 

VERSION 
 

RT 
  

NOTES 

1.2.0 ᴞ ᴞ ᴞ ᴞ Added Ice Storm Unlimited  

1.1.1 ᴞ ṋ ᴞ ṋ 

Ice Storm Extreme Physics test now 

runs at 1080 × 720 to ensure 

performance is not limited by the 

GPU. Scores may improve slightly on 

devices with low -end GPUs. 

1.1.0 ᴞ ṋ ᴞ ṋ Added Ice Storm Extreme  

1.0.0 ᴞ ṋ ṋ ṋ Launch version  
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