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1 OVERVIEW 

This paper introduces SPMarkÊ for Symbian OS v9 ð the smartphone 
benchmark. SPMark for Symbian OS v9 extends Futuremarkôs benchmark 
product lines to the smartphone market. It produces reliable, easy-to-understand 
results on the performance and power consumption of smartphones. 

This version of the whitepaper is 1.1, and it is based on the earlier version, 1.0. 
This document version focuses on the most recent update on the SPMark 
product line, SPMark for Symbian OS v9, whereas the previous whitepaper was 
written about SPMark04. Most of the topics here are common with the earlier 
version, but some minor adjustments have been made. Note that the workloads 
in the product itself have been kept the same and the results of the tests can be 
compared between SPMark04 and SPMark for Symbian OS v9 with certain 
limitations stated further in this document. 

SPMark for Symbian OS v9 is an update to SPMark04, which was released back 
in 2004. The product series is targeted for measuring the smartphone 
performance and power consumption, and it is developed with the same 
expertise as Futuremarkôs highly popular PC benchmarks 3DMarkÈ and 
PCMark®. SPMark series benchmarks have the same high quality look and feel 
as all other Futuremark benchmarks. 

In this paper, we discuss our approach to smartphone benchmarking and the 
development of SPMark for Symbian OS v9. We present the grounds for our 
benchmark development and discuss smartphones and software development in 
general. The tests, as well as the scoring methodology in SPMark for Symbian 
OS v9, are explained in detail. 
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2 MOBILE PHONES 

Todayôs mobile phones have about the same processing power as an average 
PC had less than 10 years ago, and it seems that the development of the 
computing power of these devices will be extraordinarily fast. A new breed of 
sophisticated applications is possible due to the high processing power of todayôs 
handsets. Traditionally, the software for phones has been, for example: calendar 
applications, phone books, ringing tones and similar phone usage related 
software. With more open interfaces to program on, e.g. Symbian OS, the variety 
of the software for phones has already increased dramatically. Now, one can get 
similar kinds of software for phones as for PCs. 

Phones have been primarily differentiated based on features and not 
performance; this is somewhat different from the PC world. The main reason for 
this is that phones are still static when it comes to the used components. For 
example, the user can not change components on the phone to get more 
processing power. However, as the features and functions of differing phones are 
similar, the differentiation between them can be made from the performance point 
of view via a benchmark. The performance of a handset is useful information for 
operators and application developers who want to ensure the greatest 
performance capacity of the new services and software they introduce. 

2.1 Hardware 

The trend in hardware (and software) development for smartphones seems to 
follow PC development. Todayôs high-end smartphones have approximately 
200MHz CPU, and 128MB ï 4 GB of storage capacity. The display size and 
resolution are, of course, smaller than in PCs. For current Series 60 and UIQ 
devices, the screen resolution usually is 320*240 pixels = QVGA. 

A couple of phone manufacturers have already presented 3D accelerators within 
the phones with technology similar to PCs had about 7 years ago. Another 
development area seems to be the multimedia: videos, sound/music and images. 
Again, this is similar to PCs from a few years back. One specific aspect can be 
recognized in the phones: the camera functionalities. The majority of 
smartphones has a digital camera incorporated into the phone device. 

In mobile phones, the mobility is an essential factor that brings limitations to 
components as well as applications. Phonesô batteries may last for a week if 
activity is minimal; the uptime is heavily dependant on the amount of activities 
performed. The power consumption will increase with the increased processing 
capabilities, but then again having separate 3D accelerators and constantly 
advancing power saving features will decrease the power consumption. Low 
power consuming implementations are heavily favored both on hardware and 
software; and thus, the performance or features are not always as high as they 
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could be. The battery of a mobile phone needs to be small but carry as much 
power as possible. So far, the manufacturers seem to succeed in this quite well; 
but as the need for power constantly increases, also new battery technologies 
will be needed. 

2.2 Software 

Smartphones come with a variety of operating systems and software. A variety of 
operating systems (OS) are available for the smartphones as opposed to virtually 
only three popular options for a PC. This may change in the smartphone 
environment as well, but at the moment the most popular OSôs seem to be*: 
Symbian, Linux, PalmSource, Microsoft.  

Symbian OS is the base operating system in a smartphone developed by 
Symbian Ltd., a UK based software licensing company. Symbian is owned by 
Ericsson, Nokia, Panasonic, Samsung, Siemens and SonyEricsson. According 
Symbian, the Symbian OS is currently (Apr 2007) used in 67 different phones, 12 
new ones are nearing release, and 24 models are discontinued. In addition to 
these, operator-customized variations also exist. The amount of available 
Symbian phones is continuously increasing, and the most up-to-date list of 
currently available Symbian phones can be found at: 
http://www.symbian.com/phones/index.html. Symbian smartphones are said to 
currently cover approx. 70% of the smartphone marketÀ.  The latest version of the 
Symbian OS is v9.5.  

The Symbian OS provides the base functionalities of the smartphone from the 
kernel level to the UI framework level. Smartphones still need a graphical user 
interface (GUI) to utilize the Symbian OS. The GUI varies between different 
phones; at the moment, the most popular UIôs with the Symbian OS in 
EU/American market smartphones are Series 60 and UIQ; and FOMA in the 
Japanese market. The list of phones supported by SPMark for Symbian OS v9 is 
found at http://www.futuremark.com/products/spmark/spmarksymbianos9/minreq/ 

The amount of software for smartphones is increasing, and the applications 
available for phones are now similar to the PC environment. The availability of 
additional software depends heavily on the platform and OS of the phone. As is 
the case with Symbian OS, both Series 60 and UIQ are open for developers.  As 
such, they have a wide variety of software available, also as freeware. 

Developing software for smartphones is different than for PCs. Phones have 
different usage models and more limited resources than PCs which need to be 
taken into account. Also, the development environment is different. As in the PC 
world, the development of hardware has an effect on software development and 
vice versa. One topic also to take into account when developing for smartphones 

                                            
*
 http://www.symbian.com/about/fastfacts/fastfacts.html  
À
 Source: http://www.symbian.com/about/fastfacts/fastfacts.html  

http://www.symbian.com/phones/index.html
http://www.futuremark.com/products/spmark/spmarksymbianos9/minreq/
http://www.symbian.com/about/fastfacts/fastfacts.html
http://www.symbian.com/about/fastfacts/fastfacts.html
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is the power consumption; as the battery lifetime is limited, battery saving options 
need to be considered. 
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3 BENCHMARKING 

Next, we will analyze the similarities and differences in benchmarking 
smartphones as opposed to PCs. 

Benchmarking is about finding the best performing solution by comparing 
different alternatives. In the PC environment, this has meant measuring the 
performance of the PC hardware and comparing the results. The benefits of 
benchmarking are different for different target groups. For example, the end user 
of a PC may make his or her purchasing decision based on a certain 
benchmarking result; whereas, the systemsô manufacturer gets valuable 
information of hardware currently in development with a comprehensive 
benchmark. 

3.1 Benchmarking PCs ï System and Component 
Benchmarking 

System benchmarking allows users to accurately evaluate the overall 
performance of their PC hardware for a defined usage type. Component 
benchmarking, by contrast, measures the performance of individual PC 
components such as: CPU, memory, graphics card, etc.  Benchmarking PCs can 
be a complex process as hardware comes in a tremendous variety. Each PC 
component ï motherboard, CPU, system memory, graphics card, etc. ï has 
multiple manufacturers and variations. Furthermore, the rapid pace with which 
manufacturers introduce improved versions of these components makes system 
benchmarking a very challenging task. 

Examples of benchmarks for the PC environment are Futuremarkôs 3DMarkÈ 
series for 3D performance measurement and PCMark® series for general home 
usage performance measurement. 

3.2 Benchmarking Smartphones 

A smartphone is a relatively new concept. As phones have traditionally been for 
communications, the hardware on mobile devices has not been of great interest 
to end users. However, this is likely to change with the increasing processing 
power and capabilities of the smartphones on the one hand, and the increased 
performance requirements imposed by new services and applications on the 
other hand. As todayôs smartphones often have similar features compared to 
each other, they may still have significantly different performance; this is the 
raison dôetre for a smartphone benchmark. 

Mobile phonesô hardware is rather static; individual components cannot be 
changed by the user as in the PC environment (with the exception of memory 
card). Thus, benchmarking results are to be considered differently than those of 
PCs. As in the PC environment, the use of a benchmark for an end user is to find 
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the best combination of hardware; for smartphones, it is to find the most suitable 
device or solution available. With smartphone benchmark, however, the user can 
discover the possible performance effect of normal use (e.g. increasing amount 
of contacts, having additional software installed) compared to a new device. Also, 
the battery performance may weaken over the course of time which can easily be 
determined with the help of a benchmark. 
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4 OUR DEVELOPMENT METHODOLOGY 

Futuremark approaches all of the benchmarks it creates with a proven standard 
development methodology. We believe the process we follow is central to the 
development of a successful and dependable benchmark. 

For SPMark for Symbian OS v9, the development initially started with pilot 
projects for the smartphone area. As our expertise in the area grew, we started 
building a benchmark, SPMark04, from the outcomes of the previous projects. 
After we had formed a Benchmark Development Program (BDP) for SPMark 
(http://www.futuremark.com/bdp/?smartphone), the development fully started and 
followed our general development process. SPMark for Symbian OS v9 was 
developed by following the same methodology, and mostly with the same BDP 
members as SPMark04. 

The key part of the development process is cooperation with key technology 
developers. This cooperation ensures that our benchmark is designed to 
measure the right things correctly and that it will contain relevant tests and 
meaningful measurements. SPMark for Symbian OS v9 was developed in 
cooperation with the following BDP members: AMD, ATI Technologies Inc., ARM, 
Broadcom, DMP, Freescale, GiQuila, Imagination Techologies, Intel, Marvell, 
MtekVision, NVIDIA Corporation, Renesas, Samsung, Symbian and Texas 
Instruments. In addition to the companies listed here, there are two major phone 
manufacturers also participating the development. 

Futuremark BDP members are willing to cooperate with us because they share 
the vision that strong, objective benchmarks are in everyoneôs interest. The 
Benchmark Development Program allows these companies to participate in 
designing leading benchmarking standards in the PC and smartphone industries. 
The cornerstones of our design process are transparency and neutrality. We 
make a strong effort to document all processes that make up the benchmark; we 
continuously strive to make these documents better. Also, we always maintain 
the highest standards of neutrality, neither favoring nor ignoring any party. 

  

http://www.futuremark.com/bdp/?smartphone
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The figure below depicts a high-level view of our benchmark development 
methodology. 

 
Figure 1: Benchmark Development Methodology 

Step One. The benchmark development process begins with identification of 
target usage profile ï the type of usage we want to benchmark. For SPMark, we 
chose general smartphone usage. Using a variety of resources, we developed a 
usage model consisting of several categories of tasks. The usage model for a 
consumer smartphone is shown in the table below. 

 

Task 
Category 

Task 
Weight 

Low Med High 

Productivity 

Calendar manipulation  ×  

Using the contact database   × 

Using the storage/disk  ×  

Entertainment 
Playing a 3D game   × 

Manipulating images   × 

Other 
Desktop usage/Graphics  ×  

Mobility (battery lifetime)   × 
Table 1: General Smartphone Usage Model 

Within each category, we list a set of representative tasks. Each task is further 
assigned a weight reflecting its importance to the chosen usage. To develop this 
model, we drew upon our experience and BDP member contributions. 

Step Two. The document produced in the previous step is a proposal. It is 
designed to present features and implementation options in a format amenable 
for receiving constructive feedback. This proposal was circulated to our BDP 
members. The feedback we received aided us in choosing tests and 
implementation methods. 
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Step Three. In this step, we incorporated the feedback and modified the task list 
appropriately. Next, we selected the application to use for each task in the usage 
model. The applications chosen are common Symbian OS related tasks and are 
in place in each targeted smartphone by definition.  

We then created a written benchmark specification. Each of the workload tests is 
specified in detail with exact versions of the technologies used. For SPMark, this 
is summarized below: 

Task 
Category 

Workload Test Used 

Productivity 

Calendar manipulation Calendar test 

Using the contacts database Contacts test 

Using the storage/disk Disk Access test 

Entertainment 

Playing 3D games 

3D Game test 

3D FillRate test 

3D PolyCount test 

Manipulating Images 
Image Scaling test 

JPEG Encoding test 

General 
Desktop usage/Graphics 2D Image 

Mobility Battery test 

Table 2: SPMark for Symbian OS v9 Tests Used 

The specification was circulated to the BDP members. Their feedback was 
analyzed and incorporated at our discretion. 

Step Four. In the next step, we implemented prototype code to see if the 
available technology would support our plans. This is the stage where we may 
discover certain tests are not possible, or we may be surprised to discover more 
can be achieved. The results were then incorporated into the specification and 
again circulated to the BDP members. 

Step Five. The fifth step consists of implementing the workloads or tests. 
Periodic releases were made to the BDP members; after each step, their 
feedback was noted. 
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5 SPMARK for Symbian OS v9 

 

 
Figure 2: SPMark for Symbian OS v9, Series 60 (FI) version 

As the smartphonesô capabilities today are extensive, we see that hardware 
performance will be of essence to users as the features are quite similar from 
one device to another. The evolution of smartphones seems to be going towards 
entertainment, most prominently gaming and videos. A few hardware accelerated 
3D solutions have already been announced, and those should be available for 
consumers soon in the form of an off-the-shelf handset. SPMark includes tests 
for measuring the 3D performance as well as general usage. 

SPMark for Symbian OS v9 is a benchmark for the smartphone environment 
developed by Futuremark Corporation. It is built on Symbian OS and works on 
Series60 and UIQ user interfaces. All tests use Symbian OS operations and 
functions; only the graphical outlook is GUI dependant. This enables the 
comparison between different phone models. Following Futuremarkôs 
development methodology, SPMark is built with our Benchmark Development 
Program members to ensure validity. The tests and workloads are selected from 
common tasks of smartphone usage. 

The structure of SPMark for Symbian OS v9 is similar to the other Futuremark 
benchmarks, and users of those should find using SPMark easy. The tests are 
also made similar to the ones in Futuremarkôs PC benchmarks. SPMark comes in 
two commercial versions: Free and Professional Edition. 
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5.1 The Tests 

SPMark for Symbian OS v9 consists of nine total tests which can be separated 
into two categories: 3D performance and system performance. The system tests 
can be further grouped to image processing (3 tests: 2D Image, Image Scaling 
and JPEG Encoding tests) and general usage (3 tests: Calendar, Contacts and 
Disk Access tests). 

Test Category Test 

3D 

3D Game test 

3D FillRate test 

3D PolyCount test 

System 

2D Image 

Image Scaling test 

JPEG Encoding test 

Calendar test 

Contacts test 

Disk Access test 

Battery test All (configurable) 

Table 3: SPMark for Symbian OS v9 Tests 
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5.1.1 3D Tests 

3D Game test 

 

Figure 3: SPMark for Symbian OS v9 3D Game Test 

The 3D Game test runs a high-end 3D game scene and measures the 
performance of the 3D operations. The scene contains approximately 
2500 polygons and is run on full screen resolution (fixed 176*208 in 
SPMark04). The graphical content of the test displays a helicopter chasing 
enemy helicopters and firing missiles at them. The figure  below shows the 
objects and amount of polygons in the 3D Game test. 
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Figure 4: 3D Game test Object List and Polygon Counts 

The 3D Game test in SPMark04 uses Hybrid's OpenGL ES API 
Implementation ( (C) Hybrid Graphics Ltd 2003-2004 ) for rendering the 
graphics on phones where an OpenGL ES hardware solution is not 
available. SPMark for Symbian OS v9 uses the OpenGL ES 
implementation present in the device. 

The 3D Game test result is reported as frames per second. 
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3D ï Fill rate test 

The fill rate test creates a checkerboard texture for two textures used. The 
size of the textures is 128*128 pixels. The textures are multiplied and 
rotated to opposite directions. A maximum of two texture units is used for 
this test regardless of how many are available. The result is reported as 
million texels per second. This test is run on full screen resolution (fixed 
176*208 in SPMark04). 

3D Polygon throughput test 

Polygon throughput test draws a torus of 4800 triangles and no texture. 
The surface of the torus is applied with diffuse, specular, ambient and 
shininess values. The result is reported as thousand triangles drawn per 
second. This test is run on full screen resolution (fixed 176*208 in 
SPMark04). 
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5.1.2 Image Processing Tests 

2D Image test 
 

 
Figure 5: SPMark for Symbian OS v9 2D Image test 

 

The 2D Image test draws masked bitmaps to screen as fast as possible 
using MDirectScreenAccess class. This test is run on full screen resolution 
(fixed 176*208 in SPMark04). 

The result is reported as frames drawn per second. 

Image Scaling Test 

Image Scaling test loads a test image then converts it to image and mask 
bitmaps producing 15 scaled versions of the test image. Test uses 
CMdaBitmapScaler and CMdaImageFileToBitmapUtility classes and 
consequently MMdaImageUtilObserver. 

Data file used in this test and the Masked Blitting test is a 7KB gif image 
with resolution 127x127. 

The result is reported as bitmaps processed per second. 

JPEG Encoding 

JPEG encoding test utilizes the Image Converter Library of Symbian. The 
test utilizes compression levels of 50, 70 and 90. The data file used is a 
jpg format picture, 640*480 resolution and 34KB size. 
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The result is reported as thousand pixels processed per second. 

 

5.1.3 General Usage Tests 

Contacts Test 

Contacts test writes and deletes 30 test entries to the default contact 
database. Test uses CContactDatabase and CContactCard classes. 
Contact database is compressed after the test to avoid a temporary 
memory drain. 

The result is reported as the number of contact entries processed per 
second. 

Calendar Test 

 
Figure 6: SPMark for Symbian OS v9 Calendar test 

 

Calendar test writes and deletes 40 test events to a test agenda file. The 
file is accessed using RAgendaServ, CAgnEntryModel and CAgnEvent 
classes. The test agenda file is created on the SPMark installation 
location, so the results of this test depends on whether the software is 
installed on the memory card or the phone memory.  

The result is reported as the number of calendar events processed per 
second.  

Disk Access Test 

Disk access test writes 100 small files to the virtual disk, opens them, and 
keeps them all open concurrently. It then writes a test data to each file, 
closes and reopens them, reads the test data and finally closes and 
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deletes all test files. The test uses RFs and RFile classes. Each file is 
flushed immediately after each operation. The test files are created and 
accessed on the SPMark installation location, so the result of this test 
depends on whether the software is installed on the memory card or on 
the phone memory.  

The result is reported as files processed per second. 

5.1.4 Battery Test 

The Battery Test runs all the tests in a loop by default. The test loops are 
counted and eventually the count is used for the Battery Score (see the 
Scoring section for details). The user can select the tests to run in the 
Battery Test, but Battery Score will not be reported for custom test runs.  

The Battery test is not available in SPMark04 UIQ version. 
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5.2 Scoring 

 

 
Figure 7: SPMark for Symbian OS v9 Score Dialogue 

 
SPMark provides a score for the overall performance of the phone. In addition, 
scores for 3D performance, system performance and battery performance are 
provided by running different test suites. Scores are provided only for the pre-set 
test suites; no scores are provided for custom test runs. 

5.2.1 SPMark Score 

SPMark Score was originally scaled to range between approximately 500 ï 1000 
SPMarks with handsets available during the launch of the product (SPMark04). 
Although the scale differs somewhat from Futuremarkôs other benchmarks, the 
methodology is the same: the higher the score, the better the deviceôs 
performance. 

The SPMark Score is calculated from running all the tests. The individual test 
results are combined using geometric mean. The geometric mean provides a fair 
mechanism to combine test results as combined to assigning arbitrary weights to 
individual scores. The geometric mean is scaled with the multiplying factor of 100 
to provide the desired range of results obtained from different reference systems. 
The formula for the SPMark Score is:  

SPMark Score = 100 x (3D Game x 3D FillRate x 3D PolyCount x 2D 
Image x Image Scaling x JPEG Encoding x Contacts x Calendar x Disk 
Access)1/9. 
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5.2.2 SPMark 3D Score 

As the 3D test suite contains fewer tests, the geometric mean is not used to 
combine the results for the SPMark 3D Score. The weights for the individual test 
results are obtained by running the tests on reference systems. Factors are 
assigned so that the 3D Game test accounts for approximately 40% and the 3D 
FillRate and 3D PolyCount account for approximately 30% each. The formula 
used is: 

 SPMark 3D Score = (25 x 3D Game test) + (85 x 3D FillRate) + (5 x 3D 
PolyCount) 

5.2.3 SPMark System Score 

The System Score is calculated using the geometric mean; thus, all the tests 
weigh equally for the score. The formula used is: 

SPMark System Score = 65 x (2D Image x Bitmap scaling x Jpeg 
Encoding x Contacts x Calendar x Disk access)1/6 

5.2.4 SPMark Battery Score 

The true mobile performance of a phone is a combination of the battery uptime 
and the performance of the device. The SPMark Battery Score depends on both. 
The formula used for the Battery Score is: 

SPMark Battery Score = (Battery uptime in minutes x average SPMark 
Score during the battery test run) / 300 

5.2.5 Example Scores 

Device 

Model Nokia
®
 N80 Nokia

®
 N93 SonyEricsson® M600i 

OS 
Symbian 9.1 
Series60 3

rd
 Edition 

Symbian 9.1 
Series60 3

rd
 Edition 

Symbian 9.1 
UIQ3 

CPU ARM 206MHz ARM 206MHz ARM 208MHz 

3D renderer SW: Nokia 
HW: PowerVR MBX 
with VGP 

HW: PowerVR MBX 
Lite 

SPMarkÊ Score 1749 5626 2155 

SPMarkÊ 3D Score 1183 8914 2477 

SPMarkÊ System Score 1147 2389 1216 

SPMarkÊ Battery Score 1848 3916 3464 

Table 4. Example scores, SPMark installed on phone memory. 
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5.2.6 Comparing Scores between SPMark versions 

The most visible difference between a smartphone from year 2004 and a 
smartphone from year 2007 is the screen size; the resolution has increased from 
176*208 (Series 60) to 240*320 (QVGA) and even higher. The default resolution 
used in SPMark for Symbian OS v9 is full screen, meaning 240*320 in most 
cases, even 352*416 (4 x Series 60) in some devices. Due to this, for obtaining 
comparable test results between SPMark04 and SPMark for Symbian OS v9, the 
user needs to set the resolution manually to 176*208 within SPMark for Symbian 
OS v9. Also, for devices with a resolution higher than QVGA (240*320), the 
resolution should be changed for comparison with QVGA capable devices. 

The graphics test results affect the total SPMark score, and the SPMark 3D 
score. The different resolution does not affect the system tests, i.e. those results, 
and the system score, can be compared even with the default settings. 
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6 LIMITATIONS 

While SPMark is a useful tool for measuring the performance of a smartphone, it 
does have some limitations. Below is listed what we consider inappropriate uses 
and limitations of SPMark: 

¶ SPMarkôs default test run represents a certain kind of a workload which we 
consider average use of a smartphone. It may not correlate to other usage 
models. In such cases, we recommend users create test sets of their own 
to see the performance figures. 

¶ The Battery Test shows how long the workloads can be run with the 
current battery. The power consumption of the battery is different in real 
world situations where the phone is not usually fully stressed during the 
battery uptime. We consciously decided to fully stress the battery to avoid 
a test that would run for several days. 
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7 SUMMARY 

SPMark for Symbian OS v9 is a smartphone benchmark measuring the 
performance of phones using Series 60 and UIQ user interfaces and Symbian 
OS. It has been designed to be easy to use with clear, comparable results. 
SPMark for Symbian OS v9 includes tests for 3D, 2D, image processing and 
general operations; itôs also a comprehensive tool for measuring the performance 
of a smartphone in average use. 

SPMark for Symbian OS v9 is created in co-operation with Futuremark BDP 
members including major phone component manufacturers.  Development 
follows a neutral and transparent process to ensure the benchmark results are 
accurate. 

 

© 2007 FuturemarkÈ Corporation. SPMarkÊ, 3DMark
®
 and P C M a r k ®  trademarks and logos, 

Futuremark® character names and distinctive likenesses, are the exclusive property of Futuremark Corporation. All other 
trademarks are property of their respective companies.  

 


