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MIDP3: Mobile device media power train
Magnus Olsson and Niklas Widell

Introduction

Applications for mobile devices have evolved 
considerably from a few basic services in-
stalled at the factory – such as phone book 
and SMS. Over time, simple games were 
added to take advantage of graphic displays. 
And fi nally, with the addition of Java, it be-
came possible to add any kind of application 
over the air.

Ericsson Mobile Platforms
Ericsson Mobile Platforms (EMP) was formed 
in September 2001 as a wholly owned com-
pany within Ericsson. On January 1, 2005, 
it became a business unit within Ericsson, 
and on January 1, 2007 it was merged into 
Ericsson’s new Multimedia business unit. 
EMP is based on the large R&D group that 
developed the core technology for Ericsson’s 
mobile phones throughout the 1990s, provid-
ing mobile terminal technology to customers 
who want to develop and produce mobile 
phones for GPRS, EDGE and WCDMA. The 
unit’s mission is very simple: “To be the lead-
ing mobile platform supplier of complete and 
optimized solutions in all segments, making 
our customers truly successful.” 

EMP offers complete mobile phone plat-
forms that consist of all the integrated cir-
cuits and software one needs to build a 
GPRS, EDGE or WCDMA mobile phone. 
The platforms also provide all necessary sys-
tem functionality (such as network access, 
data communications and multimedia ser-
vices).

Mobile platform architecture

All of Ericsson’s mobile platforms share a sys-
tem architecture that satisfi es use cases de-
veloped together with customers, key opera-
tors and network vendors. The architecture 
is organized as a layered service stack that is 
similar to the open systems interconnection 
(OSI) reference model. It contains a common 
abstraction layer for hardware and a layer of 
common middleware services that support 
application software (Figure 1).1

Middleware services and OPA

The middleware services in the mobile plat-
form provide mechanisms for managing and 
executing customer and third-party applica-
tions. These mechanisms include a Java ex-
ecution environment (Java ME/CLDC) with 
an extensible Java virtual machine (JVM), 

an open application framework for applica-
tion security and management, a user inter-
face toolkit, and a comprehensive API, called 
OPA (open platform API).

The OPA is consistent across all platform 
products. Variations in radio network tech-
nology make no difference. Developers can 
thus rest assured that the inherent capability 
of applications built using OPA will work on 
any device or product that is based on the 
platform.

Java ME
Java has been adopted and deployed across 
all tiers of the application environment (Fig-
ure 2). Java Enterprise Edition (EE) is used 
for application servers; Java Standard Edition 
(SE), for personal or desktop computers; and 
Java Micro Edition (ME), for mobile and em-
bedded devices. Furthermore, Java ME has 
been divided into a 

connected device confi guration (CDC) for 
handheld computers, smartphones, and 
set-top boxes; and 
connected limited device confi guration 
(CLDC) for all other devices. 

MIDlet packaging

Besides a Java virtual machine and confi gu-
ration (CLDC), one needs a user interface and 
some means of controlling the life cycle of 
Java applications (Midlets). The mobile in-
formation device profi le (MIDP) gives appli-
cation developers all these essential services. 

Previous versions of MIDP downloaded 
and installed MIDlets as parts of MIDlet 
suites, where each MIDlet suite consisted of 
a set of MIDlets that could interchange data 
with each other. All MIDlets in the same 
suite shared the same data and security per-
missions. 

•

•

The third generation of Java Micro Edition MIDP3 (mobile information 
device profi le, JSR271), which has been designed from the ground up to 
work with any multimedia Java API, promises to deliver the most compre-
hensive mobile middleware ever. It will do so by articulating interoperabili-
ty in areas where Java must integrate with native device environments and 
by augmenting a more consistent end-user experience through several 
signifi cant enhancements to the user interface. 

A facility for modularizing code improves the reuse of development ef-
forts and paves the way for new market opportunities by allowing custom-
ized and targeted LIBlets that encapsulate and isolate business logic. 
MIDP3 supports CDC, CLDC and OSGi confi gurations, and introduces a 
fi ne-grained security framework, a modular application model (LIBlets), a 
consistent behavior of concurrency, and an extensible and confi gurable 
user interface with improved integration to preserve native device look 
and feel.

TERMS AND ABBREVIATIONS

API Application program interface

CDC Connected device confi guration

CLDC Connected limited device 

 confi guration

EDGE Enhanced data for GSM evolution

EMP Ericsson Mobile Platforms

GPRS General packet radio service

GPS Global positioning system

IMC InterMIDlet communication

IMS IP multimedia subsystem

JSR Java specifi cation request

JVM Java virtual machine

MIDP Mobile information device profi le

MSA Mobile service architecture

OPA Open platform API

OSGi Open services gateway initiative

OSI Open systems interconnection

PDA Personal digital assistant

QoS Quality of service

RMS Record management system

SIP Session initiation protocol

SMS Short message service

UI User interface

WCDMA Wideband code-division multiple  

 access
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MIDP secure sandbox

The original MIDP security model was based 
on MIDlet authorization. The procedure ver-
ifi ed that MIDlets had not been tampered 
with and explicitly requested user permis-
sion to perform certain operations. The veri-
fi cation mechanism associated the MIDlet 
with security domains that could be used 
(via policy defi nition) to determine whether 
or not user prompting was necessary.

The original version of MIDP executed 
and performed in a limited environment 
called a “sandbox.” This made it possible to 

block the use of potentially harmful APIs. 
MIDP2 introduced a permissions model that 
required MIDlets to ask for permission to 
use a particular API, such as messaging or 
networking. The permission, represented as a 
string, was either granted or rejected accord-
ing to policies set by the operator or device 
manufacturer.

EMP Java platform
Today’s optimized, integrated Java platform 
supports most popular Java APIs (JSR), 
including JSR248 – the mobile service ar-

chitecture (MSA) suite of JSRs. A seamless 
blending of Java applications with native 
counterparts means that developers have 
greater fl exibility when choosing user inter-
faces without affecting the overall look and 
feel. Likewise, the extensible architecture al-
lows customers to add their own JSR imple-
mentations. 

The performance of the platform has been 
verifi ed in recognized benchmark tests to be 
best in class. Intimate knowledge of platform 
hardware has allowed Ericsson to create a 
highly optimized implementation that takes 
full advantage of all enablers and features in 
its mobile platforms (Figure 3).

Filthy-rich MIDP3 
applications
Applications are becoming increasingly pow-
erful. Accordingly, the MIDP3 specifi cation 
updates the application model by introduc-
ing shared libraries, and by defi ning stan-
dardized behavior for concurrency and the 
handling of different confi gurations. It also 
gives MIDlets effi cient methods of commu-
nicating with each other and the system on 
which they run. MIDP3 facilitates

modular applications that can be distrib-
uted like building blocks – parts of ap-
plications may even be provided by third 
parties;
applications that can integrate themselves 
with native devices to function as screen 
savers;
advanced applications that manage mes-
saging or workfl ow services in the back-
ground; and
multiple concurrent applications that 
share data with, or serve as utilities for, 
each other through a secure interMIDlet 
communication channel.

MIDP3 – core features
Below, we describe how developers may use 
MIDP3 to build applications and how its 
new features complement the MIDlet model 
introduced in earlier versions of MIDP.

Networking

MIDP3 provides some new capabilities for 
networking, including the ability to set basic 
network preferences, such as IP version and 
quality of service (QoS). MIDP3 also pro-
vides basic preferences for handling the host 
of network-access options available in many 
devices.

•

•

•

•

Figure 1
Common system architecture for all EMP products.

Figure 2
Java ME, evolution of Java.

Review108.indd   20Review108.indd   20 08-01-21   16.09.0808-01-21   16.09.08



Ericsson Review No. 1, 2008 21

Concurrency

MIDP2 does not prohibit the concurrent exe-
cution of MIDlets, but neither does it address 
this aspect. As the Java platform has grown 
more powerful, numerous vendors have in-
troduced proprietary methods for handling 
concurrency. This, in turn, has required 
some MIDlets to be written in a particular 
way, creating fragmentation.

Without introducing new APIs for con-
currency, MIDP3 defi nes how the platform 
should behave toward a MIDlet that is run-
ning in a concurrent environment. That is, 
different devices are allowed to implement 
functionality in different ways, but MIDP3 
ensures that all devices behave consistently. 

Several mechanisms allow concurrent 
MIDlets to communicate with each other, 
for example, by sharing data through 

RMS (record management system, a light-
weight persistent data framework);
the events mechanism; or 
the interMIDlet communication (IMC) 
framework. 

The events mechanism and IMC framework 
are new to MIDP3, whereas RMS has been 
improved to handle concurrent access. 

Shared libraries

To decrease the cost of development and 
increase software reuse, MIDP3 introduces 
the concept of shared libraries. A shared li-
brary, or LIBlet, is a block of Java code that 
can be used as a building block for multiple 
MIDlets. LIBlets do not have an execution 
context of their own but are perceived as in-
tegrated parts of the MIDlet to which they 
belong (Figure 4). 

The management of dependency descrip-
tions is a common issue associated with 
shared code libraries. Indeed, many imple-
mentations of shared libraries in other envi-
ronments suffer extensively from problems 
related to software dependencies. Therefore, 
great care has been taken in MIDP3 to pre-
vent this from occurring. This is especially 
important in devices such as mobile phones, 
where users cannot be expected to manually 
manage application confi guration. 

LIBlets may be distributed on their own 
or as part of a MIDlet suite. Either way, they 
may be reused by any MIDlet that requires 
that particular LIBlet. This approach helps 
reduce the memory footprint. 

Hooked on events

MIDP3 introduces an events mechanism. 
An event represents a change in system state 

•

•
•

and may be used to start a MIDlet. MIDlets 
register and listen for specifi c events. For ex-
ample, a MIDlet might register itself to be 
started when a certain network connection 
becomes available.

InterMIDlet communication

In a MIDP3 device, MIDlets can com-
municate using interMIDlet communica-

tion (IMC), which is a simple, lightweight 
asynchronous protocol that resembles the 
IP socket protocol. MIDlets use this client-
server protocol to create a server connection 
to which other MIDlets can connect (as cli-
ents). To restrict access, the server MIDlet 
may list specifi c client MIDlets. This list is 
then used during the access-authorization 
procedure at the application level. 

Figure 3
EMP Java platform with Java ME APIs and extensions.

Figure 4
Deployment and runtime views of MIDlets and LIBlets.

Runtime viewDeployment view
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Enhanced security

The security model in MIDP3 introduces 
fi ner granularity to the permissions model 
used in MIDP2. For instance, network con-
nections are now allowed to have a specifi c 
IP address. Much of this added control was 
achieved by changing the permissions rep-
resentation from string- to class-based per-
missions. As a result, the same permissions 
mechanism can be used on CDC- as well as 
CLDC-based devices.

MIDP3 – UI on steroids

A fundamental part of MIDP is the user 
interface (UI) framework, called LCDUI, 
which enables developers to create graph-
ics both at a low level, pixel-by-pixel, and 
at a high level, with lists, buttons, menus, 
and other UI widgets. The enhancements to 
LCDUI in MIDP3 are mainly evolutionary 
in nature, giving developers more control 
over screen layout. 

The changes that affect low-level graph-
ics include the addition of alpha blending, 
which yields smoother graphics. For high-
level graphics, the major focus has been on 
giving developers more precise control over 
MIDP graphical elements.

MIDP3 abstract UI

By design, the MIDP user interface is ab-
stract and employs a variety of techniques 
to handle user input, such as softkeys, but-
tons and menus. The Java environment maps 
these abstract concepts to device-specifi c ca-
pabilities. In theory, application developers 
need not worry about the capabilities and 
functions of different devices. In practice, 
however, this is not always the case. For this 
reason, MIDP3 gives developers greater fl ex-
ibility in determining the layout of a display 
in any given device. 

For instance, developers can query a de-
vice to determine which softkey locations it 
has and what functions are usually allocated 
to these locations. This way, developers can 
use softkeys where they fi t the scheme of the 
application or invoke the Java framework to 
render keys. Developers now also have con-
trol over how and where menus are created 
within this framework. 

Multiple displays and notifi cations

MIDP2 could solely handle single-display 
devices, whereas MIDP3 enables develop-
ers to exploit the capabilities of all available 
displays. This includes displays that are not 

always accessible, such as the outside display 
on a clamshell device, or even external dis-
plays, such as TV sets and overhead projec-
tors (Figure 5).

In a multiMIDlet environment with only 
limited display capabilities, MIDlets that 
are not always visible can communicate un-
obtrusively with users via a user notifi cation 
framework; for example, applications can 
post notifi cations such as “You have mail” or 
“Your buddy is online.”

MIDP3 also makes greater use of the 
MIDlet model to facilitate concepts such as 
web widgets and to permit MIDlets to serve 
as screensavers. Each of these techniques 
broadens the ability of users/developers to 
create “background” applications that are 
“always on.” Examples include applications 
that download and display weather forecasts, 
stock quotes and news headlines. 

MIDP evolution

MIDP3 has been designed to be backward 
compatible with MIDP2. Accordingly, all 
MIDP2 MIDlets should run on MIDP3 de-
vices. This guarantees a smooth and swift 
transition from MIDP2 to MIDP3 and pro-
tects past investments. 

Initially, MIDP was solely intended for use 
on CLDC devices but it has since become the 
most common profi le for Java ME (including 
CDC). Therefore, MIDP version 2.1 outlined 
the behavior that MIDlets would face when 
running on CDC. This behavior has been 
carried over and further clarifi ed in MIDP3.

An open standard 

MIDP3 is a specifi cation developed within 
the framework of the Java Community 
Process (JCP). Motorola is the leader of the 
project. In addition to Ericsson, project par-
ticipants include device manufacturers (such 
as Sony Ericsson and Nokia), vendors of 
Java virtual machines, and operators (such 
as AT&T, Orange, T-Mobile and Vodafone). 
In other words, the specifi cation enjoys wide 
support and is poised for quick adoption by 
the industry. 

Ericsson has been a member of the JCP 
Java ME Executive Committee since 2001 
and has taken part in the standardization of 
Java ME since 2002. Ericsson has thus ac-
tively helped to create Java standards in many 
areas besides MIDP, including networking, 
graphics, digital rights management (DRM) 
and multimedia. To date, Ericsson has con-

Figure 5
New user interface elements in MIDP3.

New Menu

supports

several 
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tributed to 19 JSRs in the Java ME space and 
to numerous other JSRs for Java SE and EE. 

MIDP3 value proposition

Advanced application management and rich 
API defi nitions make Java ME and MIDP3 
the best-in-class application environment for 
mobile devices. Indeed, Java ME might well 
replace native applications, such as phone-
book and SMS, and it can host rich multi-
media applications accessed through IMS, 
broadcast media, and so on.

MIDP2 is a proven success, having been 
deployed on billions of mobile devices. Obvi-
ously, this huge base of devices is a potential 
boon to developers. Thanks to its versatility, 
MIDP2 earned a reputation as being a “uni-
versal content player.” The MIDP3 project 
has learned from MIDP2 and by listening 
to the developer community. The result is a 
tighter specifi cation that converges on a mul-
titude of known implementation issues, such 
as the management of UI resources and the 
concurrent operation of MIDlets.

All you need is Java
MIDP3 opens the door wide to device manu-
facturers who want to reap all the benefi ts of 
Java: it can be safely integrated with native 
environments to give all user interfaces the 
same look and feel. MIDP3 applications may 
be employed as a seamless extension of native 
device features – for example, screensavers or 
background tasks, such as a push mailbox 
service or a GPS driving log.

Ericsson, EMP and Java
By nature, Java ME is not dependent on spe-
cifi c hardware, CPU or operating system. 
Ericsson has implemented Java ME in all its 
mobile platforms to take advantage of the 

EMP OPA layer, which makes porting Java 
ME onto new products an affordable task. 
Ericsson will continue to evolve its mobile 
platforms to support new combinations of 
open operating systems with a full range of 
mobile network features.

Conclusion

Java ME for mobile devices provides a well-
defi ned subset of Java language and core 
libraries. Extensions have been added for 
device-specifi c features, such as GPS, mobile 
3D graphics, as well as SIP and IMS connec-
tivity. The most important features of any 
mobile-device-friendly Java implementation 
are the ability to integrate well with a

much-constrained environment without 
affecting performance; and 
diverse range of physically different user 
interfaces on existing devices.

Java is one of the most popular languages 
in use by a growing number of developers. 
Therefore, MIDP3, the third generation of 
Java middleware, promises to bring even 
more advanced applications to mobile de-
vices. Thanks to full network convergence, 
proven interoperability, and state-of-the-art 
multimedia performance, Ericsson’s stable 
and versatile mobile platforms add yet one 
more layer of confi dence.

Technical complexity will increase as mo-
bile devices introduce new features. Not-
withstanding, the end-user experience must 
continue to be a pleasant one, and mobile 
devices must continue to fulfi ll common ser-
vices, such as phone calls and SMS. MIDP3 
for Java ME was developed with these objec-
tives in mind. It enables a virtual machine 
to manage multiple concurrent applications 
and keeps devices working in a predictable 
and secure way.

•

•
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