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3DMARK z THE GAMER'S
BENCHMARK

3DMark is a popula r 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 fra me rates are low. 3DMark benchmarks are very demanding.

At the end of the test, you get a score, which you can use to compare
models. B e sure to use the most appropriate testforthe devi ce As
capabilities and report your results using the full name of the benchmark,
for example:

P " Smartphone scores 2,000 ithe 3DMark Sling Slot Extreme benchmark."

e

i "The smartphonescores2,800 in 3DMark."

3DMark is used by millions of gamers, hundreds of hardware review sites
and many of the world's leading manufacturers. We are proud to say that
3DMark is the world's most popular and widely used benchmark.

More than a score

3DMark is built around data-driven stories that help you learn more about
your smartphone and tablet. With its unique charts, lists, and rankings,
3DMark gives you unrivalled insight into the performance of your device .

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 .

Choose your tests

3DMark grows bigger every year with new tests.  To save storage space and
minimize download times, you can choose which tests you wantto in  stall.

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 ATA 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 .

RENDERING
BENCHMARK TARGET HARDWARE ENGINE
RESOLUTION
SLING SHOT High-end smartphones OpenGL ES3.1
2560 x 1440
EXTREME and tablets Metal
Mainstream
SLING SHOT smartphones OpenGL ES3.0 1920 x 1080
and tablets
OpenGL ES2.0
ICE STORM EXTREME Low cost smartphones 1920 x 1080
H X
and tablets DirectX 11
feature level 9
ICE STORM OpenGL ES2.0
ICE STORM Older smartphones 1280 x 720
H X
and tablets DirectX 11
UNLIMITED feature level 9

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
SLING SHOT EXTREME n
SLING SHOT n
ICE STORM EXTREME 0
ICE STORM 0

API OVERHEAD 0
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LATEST VERSION NUMBRS

WINDOWS ANDROID 10S
3DMARK APP 2.4.4163 2.0.4589 See table below
SLING SHOTUSING

n 2.3 2.2
OPENGL 3.0 -
SLING SHOT
EXTREME USING n 2.3 2.2
OPENGL ES 3.1
SLING SHOT
EXTREME USING n 3.0 n
VULKAN
ICE STORM 1.2 1.2 1.2
APl OVERHEAD 1.5 1.1 1.0

On i0OS, 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
devices without third party software installed.  Itis a good idea to close other
apps that may be running in the background 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 succ essive runs. To
reduce this effect, we recommended waiting 15 minutes before and after
3DMark runs to allow the device to cool down.

1  Running other apps during the benchmark can affect the results.
1  Don't touch the screen while running tests.
1  You can cancel a test by pressing the Back Button.

Recommended process

1. Ensure your operating system is up to date.
2. Close other programs.
3. Run the benchmark.

Expert process

Ensure your operating system is up to date.

Restart the device.

Wait 2 minutes for startup to compl ete.

Close other app, including those running in the background.
Wait for 15 minutes.

Run the benchmark.

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

No gMdwdpRE
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SUPPORTED LANGUAGES

The 3DMark Android app supports the following languages:

1 English

1  Simplified Chinese
T German

1 Russian

You can change the language used in the 3DMark app by changing your
device language from the main Android settings
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HOW TO USE THE 3DMARK APP

In December 2017, we released a completely redesigned app. The new app
is built around data -driven stories that help you learn more about your
smartphone or tablet. These stories provide you with a wealth of insights
into the performance of your device, highlighting its strengths and showing
you how it compares with other models

The new app has four main sections, which you can move between using
the navigation bar at the bottom of the screen.

T Mytests
1 My results
1 My device

T Compare

Tutorial

After opening 3DMark on your device for the first time, a short tutorial will
explain the four main parts of the app.

You can skip the tutorial by pressing Skip in the upper -right corner of the
screen. You can open the tutorial again from the Settings screen.

Sharing your results

3DMark makes it easy to save and share your results, comparisons, charts, and
many of the other screens in the app. Whenever you see the share icon, tap it
to share an image of the current card.

<
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MY TESTS

Choose and install your tests

There are several benchmark tests in 3DMark. Each one is designed for a
specific class of device.

The recommended benchmark for your device appears first. Swipe left to
see other tests. Your device may not be compatible with some tests. It may
also be too powerful for others.

v 0 13:37
§3DMARK :

SLING SHOT EXTREME =~ SLING SHOT  ICE STORM EXTREM

The Google Pixel can outperform 96% N
of phones in this test.

Sling Shot Extreme is a demanding benchmark test
for the latest high-end smartphones and tablets.
Choose between using OpenGL ES 3.1 and the Vulkan
API, if supported by your device.

AN o) ] LN

My tests My results My device Compare
To save storage space and minimize download times, y ou can choose which
tests you want to install.

Tests that are not installed have a monochrome image.  To install a test, tap
the orange download icon. After a test is installed, its image is shown in full
color.

You can uninstall individual tests on the Settings screen. You won't lose your
scores if you later decide to uninstall a test to free up some storage space.
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Run your tests

Some benchmarks have multiple versions. For example, Sling Shot Extreme
has an OpenGL ES 3.1 version and a Vulkan version. Unlimited ve rsions run
off-screen. See later in this guide for details.

Select tests to run

Sling Shot Extreme - OpenGL ES 3.1

Sling Shot Extreme Unlimited -
OpenGL ES 3.1

Sling Shot Extreme - Vulkan

You can choose which versions to include in your run by tapping the gray
icon on the left of the screen. Start your benchmark run by tapping Run on
this screen or the orange Run button on the My Tests screen.
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MY RESULTS

This screen lists all of your benchmark runs from your device. Tap on a
result card to open it and see the detailed result view.

v B 13:37 v B 13:37

‘ i!-‘n . | Sling Shot Extreme -
e o OpenGL ES 3.1

Sling Shot Extreme

Dec 8, 2017 13:08 | Android.8.0.0

2190 Google Pixel
Sling Shot Extreme - Dec 5,2017 13:29
Vulkan
Overall score 2 6 6 0
Graphics score 2937
(VeL2.8 T Graphics test 1 (FPS) 19.70
APl overhead Graphics test 2 (FPS) 9.50
Dec 8,2017 12:14 | Android 8.0.0
Physics score 2001
73618 784 182
OpenGL ES 3.0 Vulkan Physics test part 1 (FPS) 41.00
Physics test part 2 (FPS) 22.30
Physics test part 3 (FPS) 10.30
TECHNICAL GUIDE (PDF) <
AN 9 ] LN
My tests My results My device Compare

Detailed result view

The first card in the detailed results view shows you your main score and
sub-scores. See later in this guide for an explanation of how these scores
are calculated.

3DMark also gives you much more. We use our extensive database of

results to show you exactly where your device stands in terms of

performance. Popular devices have tens of thousands of results from the

real world, where 3DMark is often run under less than ideal conditions.

These results provide a unique insightintoyour devi ceAs everyday
performance outside of the test lab.

Your score vs this model

This card shows you how your score compares with others from the same
model. It helps you answer the question, "Is my score a good score for this
device?" and "Is my device performing properly?"
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The chart shows the range of scores for your device. The peaks show the
most common scores from other people with the same model.

Your score vs this model
See how your score compares with others from

the same model.

Your score is better than 95% of
scores for the Google Pixel.

P

1400 1600 1800 2000 2200 2 400 2600

The shape of the chart tells you a lot about the performance of your device.

Looking at the chart below, for example, the peak shows the most common
scores for the device. The higher the peak, the mo re results there are
around that score value. In this case, you can see that all the results tend to
fall in the same narrow range. This means the device performs consistently
even when the benchmark is running under less than ideal conditions.

S A |

0 1000 2000 3000

Score range for a device with consistent performance.

In the next chart, however, we see a different performance profile. There

are four distinct peaks spread over a wide range of scores. A chart with this
shape tells you that, even though the device can score nea rly as well as the
first device, it cannot perform to that level consistently in real ~ -world use.

Page 14 of 75



©)
@ 1 L
[l LIl_lr|J n
S g |

0 1000 2 000 3000

Score range for a device with inconsistent realworld performance.

The rightmost peak (1) shows the score the device can achieve under ideal
conditions. Peaks (2) and (3) tell you that this device slows down when hot
or when multitasking. Many devices tend to reduce performance in steps,
and those steps are visible in the chart. Lower scores may also come from
devices running an older version of Android. The leftmost peak (4) shows
you that the device's real -world performance can sometimes be far below
the optimum.

These charts are available in the app for almost 5,000 sm artphones and
tablets. For each device, there is a separate chart for each benchmark test.

Your score vs popular devices

This card shows how your score compares with results froma  selection of
popular devices. Tap on a device above the chart to select it

Your score vs popular devices Your score vs popular devices

See how your score compares with results from See how your score compares with results from

other popular models. other popular models.

xy S8 (MSM8998) Google Pixel2  OnePlus 5  Xiac M8998) Google Pixel 2 OnePlus 5 Xiaomi Mi 5

Y
ot Ll

2400 2700 3000 3300 3600 800 1200 1600 2000 2400 2800

Your score is better than 2% of the results from Your score is better than 99% of the results
the Google Pixel 2. from the Xiaomi Mi 5.
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In the examples above, the user's device does not perform as well as the
Google Pixel 2, but it scored higher than 99% of the results from the
Xiaomi Mi 5.

This card is a useful way to see how older phone s compare with the latest
models. It can h elp you decide if it is worth upgrad ing.

Your score vs all devices

This card shows you how your score compares with the results from all
other devices. It helps you understand where your device sits in the market
from budget models on the left to high -end on the right.

As with the other charts, the peaks show the most common score ranges for
the test . In this case, since the chart shows results from all devices , the
peaks tend to mark the performance of the most popular SoC models.

Your score vs all devices

See how your score compares with results from
all other devices.

Your score is better than 88% of
the results from all other devices.

1000 2000 3000 4000

This card can be parti cularly helpful for seeing how older flagship phone s
comp are with the latest models.

Performance monitoring

This card shows you what was happening inside your device during your
benchmark run.

The data above the chart show the minimum and maximum values from
your run. The chart shows you how those values changed during the run.

You can choose from a few preconfigured chart combinat ions, such as
Battery and FPS, or create your own custom chart view.
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Performance monitoring 0 Allunits
See what was happening inside your device during
your henchmark run. Markers
CPU Clock 0.3GHzto 1.9 GHz
Battery 65% t0 62% FPS
Temperature 31°Cto36°C (] CPU Clock (GHz)
FPS 0to 54
[J Temperature (°C)
Battery and FPS -
Battery (%)
70
|
50 CANCEL
40 - o
20 8 ke W
10| 8 E s I
008 5 15 &
a 40 80 120 160 200

I Battery (%) = FPS B Markers
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MY DEVICE

This part of the app helps you learn more  about the performance of your
device. It helps you answer questions like, "How does my device compare
with the market?" and "Is my device sensitive to overheating?" and "How has
the performance of my device changed with Android OS updates?" This
section also lists the main specifications for your device.

Performance snapshot

This card tells you how your device ranks against other models and how it
compares with the average score for all devices tested in the last quarter of
the year.

You can select differ ent benchmark tests from the drop  -down list. For some
benchmarks, you can also choose the API. For example, Sling Shot Extreme
has scores for OpenGL ES 3.1 and Vulkan APIs.

+ 0 13:37 + 0 13:37

Google Pixel Google Pixel

Overall score

Performance snapshot

Your best
) ) score
See how this device compares with other phones.
Google Pixel 2416
Sling Shot Extreme -
Q42017

OpenGLES3.1 ~ average
The Google Pixel is currently ranked #32 for Sling
Shot Extreme (OpenGL ES 3.1) performance, better
than 96% of phones tested. Your best
score

Graphics score

Its performance is 52% above the average for all

devices tested in Q4 2017. Google Pixel 2616
Q42017
Overall score average
Your best
score Physics score
Google Pixel 2416 Your best
score
Q42017 )
average Google Pixel 1960
Q42017
< v average
> \O] ] LN A 9 @ LN
My tests My results My device Compare My tests My results My device Compare

The Overall score chart shows how your best result compares with the
average score for your model and with the average score from all devices
tested in the last quarter. You can expand the card with the drop  -down
arrow to see the charts for the Graphics and Physics scores.
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Performance range

Just like the charts in the detailed result view, the Performance Range chart
shows the spread of scores for your device. The peaks show the most
common scores from other people with the same model. You can also see
how your best score for the test compares.

You can select different benchma rk tests from the drop -down list. For some
benchmarks, you can also choose the API.

The shape of the chart tells you a lot about the performance of your device.
A narrow range means the device has consistent, stable performance. A
wide range of scores mea ns that the device may slow down when hot or
multitasking. Lower scores may also come from devices running an older
version of Android.

Performance by OS version

Android OS updates can breathe new life into older devices. New features
and interface design changes can give a device a fresh, modern feel.
Beneath the surface, driver optimizations and changes to the operating
system can improve performance, stability, and battery life.

This card shows how Android OS updates have affected the performance of
your device. The chart shows the average benchmark score for each OS
version available for your device.
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