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2 Introduction  
This document describes MGMaps mobile mapping library capabilities and key services. The document is 
for developers who start to use MGMaps Lib to build their own J2ME mapping application, or to enhance 
existing J2ME application with mapping capabilities. 

 

It is assumed that developer knows about web services, XML technologies and has at least moderate 
experience in Java and J2ME development with Sun WTK and an IDE (eg Eclipse). There are many on-line 
tutorials and books available covering these topics.  

 

Mapping library has two API levels, and based on application requirements one of these, or even both 
can be used: 

a) High-level API as Custom element (MapItem), usable mainly in Forms. Interactive map can be 
added to existing forms with just couple of lines. This has some limitations in key controls and it 
cannot be skinned so nicely (e.g. cannot be used on full screen), but otherwise it has similar 
functions like low-level API. See chapter 7 for ƻǾŜǊǾƛŜǿ ƻŦ ƛǘΩǎ ǳǎŀƎŜ. 
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b) Low-level API as MapComponent. The component handles graphics object which is painted to 
canvas, and has maxim flexibility how it can be used. See chapter Error! Reference source not 
found. for ƻǾŜǊǾƛŜǿ ƻŦ ƛǘΩǎ ǳǎŀƎŜ. 

 

Library includes some additional mapping-related services which are not dependent on UI and can be 
used with both API levels: 

a) DirectionsService ς calculate quickest way between 2 points 
b) GeocodingService ς find placenames and Points of Interest (POI) 
c) Location API ς ŦƛƴŘ ǳǎŜǊΩǎ ƭƻŎŀǘƛƻƴ ǳǎƛƴƎ ŘƛŦŦŜǊŜƴǘ ǇƻǎƛǘƛƻƴƛƴƎ ƳŜǘƘƻŘǎ όDt{Σ /Ŝƭƭ-ID etc) 

 

2.1 Document his tory  

Who When Rev What 

JaakL 03.07.2008 0.1 First version 

JaakL 12.08.2008 0.2 Updated for lib version 0.2.2. Major additions: line 
drawing, KML services, Cloud Made maps 

JaakL 22.08.2008 0.3 !ŘŘŜŘ ƴŜǿ ƳŜǘƘƻŘǎ ƻŦ лΦо ǊŜƭŜŀǎŜΦ !ŘŘŜŘ ŎƘŀǇǘŜǊ άфΦр 
Public iƴǘŜǊŦŀŎŜǎέ 

JaakL 11.09.2008 0.4 Updated for 0.4.0 releaseΦ !ŘŘŜŘ ŎƘŀǇǘŜǊ ά9.3 Methods 
for Geocoding and Directions searchesέ 

JaakL 22.09.2008 0.5 Doc updated for 0.5.0 release. Added chapter "Using 
library in Blackberry API" 

JaakL 20.09.2008 0.6 Updated for 0.6.0. 

 

 

3 SDK contents  
MGMaps Lib SDK includes: 
 

 MGMaps Lib (binary library) 

o Library source package is available on-line separately in www.nutiteq.com developer 
section (requires registration) 

 Sample applications with sources 

o Sources packages may include some 3rd party packages which are required for some 
functions. These 3rd party packages are not licensed with MGMaps package, these are 
provided for convenience only 

 Documentation 

http://www.nutiteq.com/
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o Javadoc for library API (available also on-line in www.nutiteq.com Developer section) 

o This developer guide 

o Hello Map Tutorial  

 

4 Installation  
Make sure that following software is installed before installation: 

 

 Eclipse  IDE (http://www.eclipse.org/downloads/) . Classic or Java developer edition is suggested. 
Also other Java IDE can be used (Netbeans etc) 

 Java 1.6 (http://www.java.com/en/download/index.jsp) 

 Sun Wireless Toolkit 2.5.2 (http://java.sun.com/products/sjwtoolkit/download.html) 

 EclipseME plugin for Eclipse is needed to follow steps below. In real work environment other 
building tools which support J2ME building (Ant, J2ME Polish, WTK built-in tools etc) can be 
used. 

 Other helpful tools to build your J2ME application, depending on your preferences: e.g. J2ME 
Polish, ProGuard etc 

  

Installation steps of library, depends on how do you normally build your application. General steps are 
following: 

1. Unpack library package 

2. Create a project for your application into the workspace (if not done already) 

3. /ƻǇȅ ƳƎƳψƭƛōΦƧŀǊ ǘƻ ȅƻǳ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ƭƛō ŘƛǊŜŎǘƻǊȅ 

4. Add mgm_lib.jar to the class path. 

5. Optional: define javadoc locations to the lib documentation. 

6. Develop your application. You can use use sample application as a guideline or template. 

7. Compile and run the client. 

 

 

5 Updates from previous version  
Major changes and additions in release 0.5.0, compared to MGMaps Lib version 0.4: 

 Blackberry support, including support for the native Blackberry UI API and JDE. RIM OS 4.2.1 and 
up are supported 

 Stored maps support improved (supports multiple tiles per file, some vendor-specific APIs) 

http://www.nutiteq.com/
http://java.sun.com/products/sjwtoolkit/download.html
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 Hybrid maps in terms of online/offline mapping. You can include some maps to JAR file or phone 
file storage, and missing maps can be read on-line. 

 Added dynamic places, useful for showing moving GPS location on map 
 Added internal GPS support for phones supporting J2ME Location API (JSR-179). This is quite 

preliminary, without full error handling etc, it will be improved in the next releases with new  
 Added customizable downloader and threaded task scheduler, useful for internal and advanced 

users 

 

6 Sample applications  
Lib package includes some sample mapping applications with sources. These should give reference and 
hints how to use the library; also these are used as basic test suite for on-device testing. 

Most applications are based on Map Component API, only Forms Mapping application uses Map Item 
API. 

6.1 Build and Installation  

Nutiteq homepage has ready-build installation packages, which can be loaded to phone (open 
m.nutiteq.com with your mobile) or viewed with on-line phone emulator. 

For building from source see DEMO_INSTALL.txt in the samples/mapper directory of library package.  

6.2 Nutiteq Mapper   

Mapper application shows following features: 

 Show splash screen during startup 
 Draw map on Canvas 
 Map zooming and panning 
 Search placenames, POIs and get Directions 
 Draw Places on map 
 Remove selected Places from map (menu > remove places) 
 Show log messages from  library 
 Go to another ƎŜƻƎǊŀǇƘƛŎŀƭ ƭƻŎŀǘƛƻƴ όƳŜƴǳ Ҕ Dƻ ǘƻΧύ 
 Map Component resizing and repositioning on screen 
 Define custom cursor for map centre mark-up 

6.3 Nutiteq Forms mapping   

 Create screen Form with Map Item 
 Add a Place to the Form map 
 Show callback events from the Form  (MapListener) 
 Define controls: Zoom in and Zoom out (#, * and softkey selections), and for map panning 

(numeric keys) for the Map Item 
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6.4 Nutiteq KML Service  

 Show splash screen during startup 
 Draw map on Canvas 
 Map zooming and panning 
 Opens KML with Panoramio Popular places KML and shows on map 
 Shows rendering of point objects, with custom marker images 
 Note that reading KML is not optimized here, every map moving and panning requests new set 

of Panoramio images, which is traffic-hungry and can be expensive. 

6.5 Nutiteq Directions  

 Selecting points from map ς ŎƭƛŎƪ ƪŜȅ άрέ to select start, and then end point for Directions 
 Show line on map 
 Show places (start and stop point) on map 

6.6 Nutiteq Full Screen  

 Switch map screen to Full Canvas mode, and back 

6.7 Nutiteq Custom Elements 

 Re-define textual label what is shown for Places when cursor is over them 
 Re-define icons (markers) for Places 

6.8 Nutiteq Jar maps demo  

 Use maps offline, from application package (JAR file) 
 OpenStreetMap global map is included, with one zoom level (but it could have several levels, just 

depends how large JAR file is acceptable) 
 Note that this way the application does not require any on-line connection 

 

6.9 Nutiteq Yahoo maps demo  

 Create custom on-line map service, the sample is Yahoo tile-based mapping service. Based on 
ǘƘƛǎ ǎŜǊǾƛŎŜΩǎ ǎƻǳǊŎŜ ȅƻǳ ǿƛƭƭ ōŜ ŀōƭŜ ǘƻ ŎƻƴƴŜŎǘǎ ǘƻ ȅƻǳǊ ƻǿƴ ƻǊ ǘƻ ŀ оrd party map tile service. 

 Important note: using any on-line mapping service or map data requires that you have 
authorization from the copyright holder, and practically all map data is copyrighted (except, 
maybe, some historical maps). Even if you have technical access to data/service, then using it 
without authorization may mean that copyright holder would initiate legal actions against you. 
Nutiteq suggest to use OpenStreetMap services, which are published under Creative Commons ς 
Attribution ς Share Alike 2.0 license and are therefore free to use in commercial applications. 
This is not a legal advice. 

6.10 GPS Location demo 

 Get GPS location via library methods. Currently only JSR-179 API is implemented via API wrapper, 
but in the future other GPS (external GPS, vendor-specific internal GPS APIs) and non-GPS (like 
Cell-ID, local Bluetooth) positioning methods will be added and application can get access to 
them via single API. So we suggest opt for the Library location API for the phone positioning 
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 Show GPS location on map using dynamic Place for that, instead of the usual immutable Place. 

6.11 Hybrid maps demo  

 Use offline "jared" maps (read from JAR package) for one zoom level 
 If user zooms out from the level, then on-line maps are used 

6.12 Stored maps demo 

 User can browse file directory where from where to read the files from 
 Most J2ME devices will ask user permission for every file system action (every listing of directory, 

every reading of file) also WTK emulator will do this. Maps are stored in many files, so you can 
expect far too many questions coming. There are two ways how to solve this: 

o Configure J2ME permissions for the application, so the asking is done only once (but this 
is impossible in many devices) 

o Sign the J2ME application, as this enables one-time asking configuration for almost any 
devices. You must have own code certificate for this from Verisign or Thawte, or you 
need to go through Java Certified process. Some operators may provide or even require 
own certification for your J2ME application. 

 Demo uses JSR-75 file system API to access files. Some devices (Motorola, Siemens, IDEN) have 
their own API-s, and library supports also these. Application needs small modification to use 
these API-s, see Javadocs for MotoFileSystem, SiemensFileSystem and IDENFileSystem classes in 
the com.nutiteq.utils.fs package. 

 Format for stored maps is described in a separate document (available from 
http://www.nutiteq.com/libsdk.html) 

 A tool and some hints for own stored maps creation is available at www.mgmaps.com/create  

6.13 LWUIT demo 

 Use LWUIT (The LightWeight User Interface Toolkit https://lwuit.dev.java.net/)  library package 
for nicer GUI. Application has graphical main menu, wrapper for map element and list of objects, 
which is linked with map image. 

 Includes basic functions: map browsing; show objects on map; select object from list and show 
ƛǘΩǎ ƭƻŎŀǘƛƻƴ ƻƴ ƳŀǇΦ 

 Default LWUIT GUI resources are used  

6.14 UIApplication demo  

 .ŀǎƛŎ ƳŀǇǇƛƴƎ ŀǇǇƭƛŎŀǘƛƻƴ ǳǎƛƴƎ .ƭŀŎƪōŜǊǊȅ ¦L!ǇǇƭƛŎŀǘƛƻƴ !tL ƛƴǎǘŜŀŘ ƻŦ ǎǘŀƴŘŀǊŘ Wнa9 aƛŘƭŜǘΩǎ 
lcdui API  

 Shows how to use Maps SDK in a native Blackberry application. 
 Includes basic functions: Map browsing, define controls, draw marker object on map 

 

7 Using high -level Custom Map Item API 
MapItem is J2ME custom UI element (CustomItem); it enables simpler usage of map inside application. It 
has sligtly limited functionality, compared to MapComponent (which draws map on Canvas), but it is 
much easier to be used in screens using J2ME forms.  

http://www.nutiteq.com/libsdk.html
http://www.mgmaps.com/create
https://lwuit.dev.java.net/
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Following are the key limitations of MapItem: 

 CustomItem cannot receive arrow key events (which are usually used for map panning), because 
the arrow keys are reserved by device platform for switching between UI elements. Therefore 
map can be panned using other keys, e.g. numeric keys (8 ς North, 2 ς South etc). In some 
phones (e.g. Nokia S60 v3) also Select key is used in form to open menu, so it cannot be used for 
object selection. 

 Screen graphics (layout) is controlled by phone implementation, and not by MapItem. MapItem 
(as a typical Custom Item) will only paint inside own box automatically, and screen with a Form is 
designed fully by phone implementation. This means that screen graphics control methods are 
not available in MapItem. 

Simple, map as custom item can be created with just a couple of lines of Java. For example, we need map 
to show geographical location of some object (place). For this into Form object a mapItem should be 
ŀŘŘŜŘΦ 9ƭŜƳŜƴǘΩǎ ǘƛǘƭŜ ǿƛƭƭ ōŜ άaŀǇέΣ license key ƛǎ άŀōŎŘǘǊƛŀƭέ, application MIDlet class is Mapper, 
suggested map item size is 300x150 pixels and center location is 24.764580, 59.437420 (Tallinn city), 
zoom level is 12. Code will be following: 

 

mapItem = new MapItem("Map", "abcdtrial", Mapper.instance, 300, 150, new WgsPoint(24.764580, 
59.437420), 12); 

form = new Form("Here is Tallinn"); 
form.append(mapItem); 

 

To show an icon marker (Place) on the center point, we could add following line (icon is Image object and 
needs to be created before): 

 

mapItem.addPlace(new Place("Tallinn", icon, 24.764580, 59.437420)); 

 

Note that arrow keys cannot be used inside Form Item, as these are used to move between the Items. So 
to enable map panning application should define own specific keys, for instance following defines 
moving to north using numeric key [2]:  

 

mapItem.defineControlKey(ControlKeys.MOVE_UP_KEY, Canvas.KEY_NUM2); 

 

By default [*] will work as zoom out, and [#] will work as zoom in key, there are no defaults for panning.  

Finally, also mapping must be started. This line should be in startApp() method: 

   mapItem.startMapping(); 
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See separate document Hello Map Tutorial (from http://www.nutiteq.com/libsdk.html)and javadocs for 
full reference of MapItem methods, and see list of methods of Map Item in chapter Error! Reference 
source not found.. 

 

8 Using low-level Map Component  API 
MapComponent provides low-level API for map manipulation and using. MapComponent is drawing 
images using Canvas, so application has more control over functionality. Using low-level API requires also 
more specific coding, a few additional methods to be implemented.  

 

[ŜǘΩǎ ŀǎǎǳƳŜ ǘƘŀǘ ǘƘŜ ōŀǎƛŎ ƳƻōƛƭŜ ƳŀǇǇƛƴƎ ŀǇǇƭication has following functions: 

 Show interactive slippy map, user can pan and zoom it 
 Application shows some own specific objects (like points of interest) as markers on map, the data 

is load on-line 
 User cŀƴ ǎŜƭŜŎǘ ŀ ƳŀǊƪŜǊ ŀƴŘ ǾƛŜǿ ƛǘΩǎ ŘŜǘŀƛƭǎΣ ŜΦƎΦ ǇƘƻǘƻ ƻǊ ǾƛŘŜƻ ŀōƻǳǘ ƛǘ 

 

From mapping library point of view following general steps are needed: 

a) Create map object inside Canvas 
b) Handle map panning/moving (define and forward key codes) 
c) Add markers to map  
d) Handle selection of a marker 
e) Finish using map component (destroy the object) 

 

Following call flow shows steps what application needs to perform. The flow is simplified; full application 
needs typically to be more complicated (handle own logics, GUI, data persistence etc). 

 

http://www.nutiteq.com/libsdk.html
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Figure 1 Interaction flow for basic map app 

 

Detailed steps can be seen on source of mapping_app demo application. Following is brief additional 
introduction of the steps. 

 

a. Create map: As first step, new map object must be created and set up 
1. New object is created from mapComponent class.  
2. The component needs also minimum configuration based on device and application. 

Currently application can configure map control keys (there are following controls 
available: UP, DOWN, RIGHT, LEFT, ZOOM_IN, ZOOM_OUT, SELECT). Specific devices 
have different key codes, e.g. these may have no arrow keys, and it is assumed that 
application will handle this diversity. 

3. You must also initialize needed resources for mapping and start internal threads by 
calling startMapping() method 

b. Map manipulation. Is generally handled by the library map component, but the component will 
not do this everything by itself.  

4. Application must send key pressing, releasing, repeating and pointer events to the map 
component, also paint events when necessary.  

5. Map component will move or zoom map, according to the key events (and based on 
control key configuration), and it will download new maps if necessary.  
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6. After changing map the component will send needRepaint() event back to the 
application.  

7. Now application should typically send paint() event to the library to have final redraw. 
 

c. Draw markers on map could have different strategies. If there are less than about 20 markers in 
total, then application can just add them to the map, and map component will show them. If 
there are more of them, then phone memory (available heap size) could become limitation, 
therefore it is not suggested to show more markers than 20 in a time. If application database has 
more objects to be shown as markers (maybe thousands or millions of them), then there should 
ōŜ ǎƻƳŜ ƪƛƴŘ ƻŦ ŦƛƭǘŜǊƛƴƎΣ ǎƻ ƻƴƭȅ ǊŜƭŜǾŀƴǘ ƻƴŜǎ ǿƛƭƭ ōŜ ŀŘŘŜŘ ǘƻ ǘƘŜ ƳŀǇΦ [ŜǘΩǎ ŀǎǎǳƳŜ ǘƘŀǘ 
objects are kept in the server database, so these are requested over the air. Then also download 
data amount should be reduced; size per one server request should not be over 10-20 KB, to 
have smooth user experience. One possible strategy to solve both problems (max amount of 
markers on map and download size) would be to use bounding box (BBOX) based filtering, 
combined with object count limitation in the server requests. Basically application will request 
objects from server, giving BBOX and maximum number of objects (e.g. 20), and server will 
respond maximum 20 objects which are within given BBOX. As BBOX value, application should 
use area of current map image. 

8. Application sends getBoundingBox() method to map component, and gets bounding box 
(which is defined by two WgsPoint objects: min and max, where min is SW, max is NE).  

9. Application makes request to back-end server. For example, if KML is used, then KML 
standard URLs allow also using BBOX value (in string format), so it is just matter of 
server-side implementation for the filter. Also max number of return objects limit should 
be used, as with wide range zoom too many (or all) objects could be inside defined 
BBOX, possibly more relevant objects should be given. Also server-side clustering 
strategy could be used. 

10. When application has requested objects, these should be added to the map, using 
addPlaces() method. The method accepts objects (places) one-by-one (addPlace 
method), or as an array (addPlaces method), for many objects using array is optimal. If 
objects have extra data, then this should be probably remembered by application, so 
user may get later details. Place for map component must include name of place and 
marker graphics for icon. Optimal size of icon graphics depends on phone resolution, for 
typical phones 14x14 pixel images are ok, but for e.g. some high (VGA) resolution Nokia 
phones bigger icons should be used. Most phones accept alpha-channel graphics and it is 
better to use this; but some phones will not (e.g. typical Samsungs). 

11. Map component sends needRepaint() event to app, because new stuff was added to the 
map 

12. Application will send paint() to mapComponent, via ŀǇǇƭƛŎŀǘƛƻƴΩǎ Canvas 
 

d. User selects a marker (Place) by clicking SELECT button, while map center is over some object. 
Map Component will also show tooltip style label with name of Place on map, then user knows 
that place can be selected 

13. To be able to get event of place selection, application needs to send key pressing event 
with code of SELECT (the key code of SELECT has to be defined also, this is typically done 
right after map component creation) 
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14. Application sends placeClicked(Place) event, giving selected Place as parameter. Now 
application knows that a place was clicked, and also which Place it is (based on Place id). 
Application can now show place details (description, address, phone number, actions, 
photos, videos etc etc) as new application-specific screen; according to data known by 
application. Map component itself does not have own function (screen of overlay) to 
show place details, so this is fully up to the application. Note that the specific extra 
parameters of places are not sent to map component, therefore also placeClicked event 
cannot return this data and application. 
 

e. Finish working with map 
15. To free up connections and threads which are used by map component it is suggested to 

call stopMapping() method, when specific map component is not needed any more. 

 

Note that similar data on-line loading, parsing and display could be also be done by library, using 
addKmlService() method there. 

 

9 SDK API method s  

9.1 Methods of MapComponent  and MapItem  

Methods are described in the javadoc, which is available from library package and 
http://www.nutiteq.com/javadoc/ . The main interaction classes are in package com.nutiteq : 
MapComponent and MapItem. Other packages are typically used indirectly. 

 

9.2 Methods for Geocoding and Directions searches  

Maps Lib has methods for Placename and Directions searches, these are in package 
com.nutiteq.services. Current implementations allow to search placenames from OpenStreetMap 
gazetteer service (gazetteer.openstreetmap.com), which is accessed using KML protocol; so there is a 
proxy provided by Nutiteq, it converts from OSM gazetteer API to KML in lbs.nutiteq.com. Directions 
(routing) service uses OpenLS API, which is slightly modified: mainly to use HTTP GET request (which is 
more mobile friendly) instead of standard POST request. 

Specific OpenLS and KML API-s are specified in separate documents (available upon request from 
support@nutiteq.com). 

Both services rŜǘǳǊƴ Řŀǘŀ Ǿƛŀ ŎŀƭƭōŀŎƪ όάǿŀƛǘŜǊέύ ƳŜǘƘƻŘǎ ƛƴ ŀǇǇƭƛŎŀǘƛƻƴ ǎƛŘŜΣ ǎǇŜŎƛŦƛŎ ŎƻŘŜ ŜȄŀƳǇƭŜǎ ƛǎ 
included in the άNutiteq aŀǇǇŜǊέ ǎŀƳǇƭŜ ŀǇǇƭƛŎŀǘƛƻƴΦ 

Geocoding methods are in package com.nutiteq.services: 

 GeoCodingService() ςsearch parameters are passed to method constructor, url of service and 
also reference to the callback method (which needs to implement GeocodingResultWaiter) to 
retrieve answers. Additional parameters 

o Search type: nearest POI or address search 
o Search near point ς WgsPoint to specify around what address or POI is searched 

http://www.nutiteq.com/javadoc/
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o Categories ς list of category id-s for more filtered POI search 
 execute() ς geocoding is executed by calling this method. 

Application will get geocoding answer as array of KmlPlace objects. 

Directions methods are also in package com.nutiteq.services: 

 OpenLSDirections() ς constructor sets search parameters (start and end as WgsPoint), callback 
method to get answers and URL for the actual service. 

 execute() ς runs routing 

Result of Directions is Route object, which is has line for full route and an array with route instructions.  

 

9.3 Common public classes 

Following universal classes are used for both Map Item and Map Component: 

 Place ς for places displayed on map 
a. Id Integer 
b. Name String 
c. WgsPoint (long, lat) 
d. Icon Image, image or PlaceIcon can be used 
e. PlaceLabel  - how place name is shown on map, as text label 

 WgsPoint ς main structure for geographical locations. It is expected in WGS84 coordinate system 
a. Longitude in decimal degrees, float, i.e. 27.12345 , -12.32423 
b. Latitude in decimal degrees, float 

 WgsBoundingBox 
a. WgsPoint min 
b. WgsPoint max 

 PlaceInfo ς using to get details for the KML places which are read and parsed by the 
mapComponent. Values are read from the corresponding KML tags. 

a. Address 
b. WgsPoint Coordinates 
c. Description 
d. Name 
e. Snippet 

 PlaceIcon ς used for places to display more parameters for the icon 
a. Image 
b. Anchor point x and y (if not given, default anchor is used which is in the centre) 

 PlaceLabel ς used for customizing text label of place 
a. displayStyle ς define label placement (default = DISPLAY_TOP) 

 ZoomRange ς defines map max and min zoom 
a. minZoom 
b. maxZoom 

 Line 
a. Array of WgsPoint 
b. LineStyle (optional) 

 LineStyle 
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a. Color ς int of RGB in the same form like J2ME uses (e.g BLUE = 0x0000FF) 
b. Width in pixels 

 

9.4 Callback events to application  

Some callback events are available from the map component, these are delivered to different listeners. 
The callback events are same for both level APIs: Map Item and Map Component, these are in package 
com.nutiteq.listeners 

a) MapListener 
 mapClicked() ς when SELECT button was keyPressed. It requires that SELECT key was defined 

beforehand. Note that this event is not called if a Place is in the center of map; then only 
placeClicked(Place) is called. 

 mapMoved() ς after map was moved using pointer or defined arrow keys, and key or pointer is 
released.  

 needRepaint() ς after any change of map. For Map Component application is suggested to 
repaint the Canvas (map): call repaint() method of canvas, which will call paint of Midlet, which 
calls paintAt() of map component. Application may also choose not to call repaint. For Map Item 
the repaint is done automatically, so there is no need to make handler for this if high level API is 
used. The method has Boolean parameter (mapIsComplete) which indicates whether map is 
complete, or still some parts of map are to be downloaded. Application can in practice ignore the 
parameter and call repaint of  the Canvas with every needRepaint event; this could be useful if 
application will generate image (e.g. for MMS) from the map or makes some other extra 
processing of the map.  needRepaint will happen if: 

o Map is moved (panned) 
o Map is zoomed 
o New part of map was downloaded to screen buffer and is ready to be displayed. The 

map is downloaded in tiles, so and if tiles are smaller (e.g. 64x64 pixels, depending on 
which map service is used) then there could be over ten tiles for full map image for full 
new map, and after downloading of each tile needRepaint(false) is called. After last tile 
needRepaint(true) is called. 

o New marker is added 
o New array of markers is added 

 
b) PlaceListener 

 placeCentered(Place) ς map was moved (or place was added), so place is in focus (center of 
ƳŀǇύΦ aŀǇ /ƻƳǇƻƴŜƴǘ ǎƘƻǿǎ ŀƭǎƻ ǘƻƻƭǘƛǇ ǿƛǘƘ ǇƭŀŎŜΩǎ ƴŀƳŜΦ Lǘ ŀǎǎǳƳŜǎ ǘƘŀǘ ƳŀǊƪŜǊǎ ŀǊŜ ŀŘŘŜŘ 
to the map. (Note that this event is not available on ver 0.1) 

 placeClicked(Place) ς map was, a place is in focus and user has pressed SELECT. It assumes that 
SELECT key code is defined in map component 
 

c) ErrorListener 
 networkError(String message) ς notify map/content download errors in mapComponent 
 licenseError(String message) ς notify license check errorsΦ CƻǊƳŀǘ ά-ғŎƻŘŜҔΥғǘŜȄǘҔέΦ 
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9.5 Using public interfaces for customization  

Mapping library uses kind of strategy pattern to extend functionality, and there are many extension 
points (Interfaces) open for application developers. So application can use one of the built-in strategies 
or implement own method for the same task. This strategy gives flexibility and is also obuscator-friendly, 
so unused classes and methods are automatically removed by Java (J2ME) ofuscator, reducing size of 
application package (JAR file).  

Open interfaces are following: 

1) Mapping interfaces 
 GeoMap, OnlineMap ς enables to have custom on-line map sources. Built-in implementations 

are: 
a) OpenStreetMap(baseUrl = OSM_MAPNIK_URL, tileSize = 256, minZoom = 0, maxZoom=17, 

Projection = GoogleProjection) ς Default tile server, this is OpenStreetMap.org Mapnik 
server 

b) CloudMade(licenseKey, tileSize, mapLayout) ς Cloud Made (www.cloudmade.com) map tile 
server 

c) SimpleWmsMap() ς enables to open OGC WMS services, version 1.1.1. It makes direct 
GetMap requests, and supports only EPSG:4326. Note that WMS requests are done for 
256x256 pixel tiles (several requests per map screen), not for a screen, also GetCapabilities is 
not requested. 

d) GoogleMap.GOOGLE_MAP and GoogleMap.GOOGLE_SAT  
e) MicrosoftMap.LIVE_MAP 

 
 GeoMap, LocalMap ς use off-line map sources, read data from JAR file. Built-in 

implementations: 
a) JaredOpenStreetMap(tileSize, minZoom, maxZoom) ς load map tiles from the JAR resource, 

so application can work totally off-line if necessary. The map tiles must be in OpenStreetMap 
common tile system (in terms of x, y and zoom values and Google coordinate system), 
tileSize can be either 256 or 64, and minZoom and maxZoom limits available zoom range. 
Map tile files must be in PNG format and in the root directory of the JAR file (common j2me 
package builders will put resources there anyway), with file name format: <zoom>_<tile-
x>_<tile-y>.png (e.g. 3_4_2.png would be tile with x=4 and y=2, zoom=3, which will cover 
nort-east-central Europe, same image from OSM Mapnik server it is 
http://tile.openstreetmap.org/3/4/2.png)  

b) StoredMap(name, path, filesystem, readCacheConf) ς reads stored maps in MGMaps format. 
Description of the file format is available from http://www.nutiteq.com/libsdk.html, 
document άMGMaps stored maps specέ.  
 

 GeoMap, StreamedOnlineMap ς enables to have on-line maps which are streamed in terms of 
HTTP connections. Key feature of this API is that there is single http connection to request 
several 64x64 pixel map tiles, this makes downloading and display of maps significantly faster. 
See separate MGMaps maps API document for built-in streamed map API description. 
 

2) KML Service is to define custom loader for external place data which is published in KML format. It 
has one built-in method for basic implementation: 

http://www.cloudmade.com/
http://tile.openstreetmap.org/3/4/2.png
http://www.nutiteq.com/libsdk.html
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 KMLURLReader(url, needsUpdate) 
 

3) Label enables to define custom labels 
 PlaceLabel(label text, style) ς basic text label, style is one of DISPLAY_NONE, DISPLAY_CENTER, 

DISPLAY_TOP, DISPLAY_BOTTOM, and marks where label is written 
 BallonLabel(str name, str extrainfo) ς nicer label next to the Place. 

 
4) Cursor enables to define own cursors ς map center marking point. 

 DefaultCursor(color) is default small cross in the middle of map 
 

For method details and methods see the Javadoc and example applications. 

 

9.6 Defining own on -line map service  

Own map data can be added by implementing interfaces Geomap and Onlinemap. The Library includes 
samples source where you can see how it was implemented with Yahoo maps, you can use this as a 
template. Also Library internal map service implementations will give useful hints. 

The map requests (at least in the current version) are based on map tiles, just like in typical interactive 
web mapping services. This means that map is not fetched exactly for the current screen window, but 
images with particular fixed size (typically 256x256 pixels) are read (also map portions outside of map 
window) and the library puts together single slippy map from that. This has following advantages: 

 Map moving in small portion does not necessarily require downloading new maps, so it is much 
faster and user gets immediately now portion of the map. This is why it is called slippy maps. 

 Map portions will be updated after each downloaded tile, so user does not need to wait until 
whole map is downloaded 

 Tiled maps can be cached easily, in both server and client side, or in intermediate smart proxies 
(e.g. geowebcache). Note that unlike web browsers and Javascript applications J2ME HTTP 
connection does not cache maps in phone/implementation level, but Maps Lib does have own 
internal in-memory caching. 

Tile approach has also some drawbacks to be taken care of: 

 For the single map view a more data is read. If phone has 256x256 pixel screen, then typically it 
requires 4 tiles to cover map, so for 256-pixel tiles 4 times more data must be read, so in the 
worst case four times more expensive wireless bandwidth is used. For this there is also solution: 
using smaller tiles, e.g. 64x64 pixels. MGMaps Lib supports this also, and some map tile providers 
support it also (e.gΦ /ƭƻǳŘ aŀŘŜ Ŏŀƭƭǎ ǘƘŜƳ άƳƻōƛƭŜ ǘƛƭŜǎέύΦ 

 Map edge problem: tile edges cannot be optimized for particular view window. This may mean 
that copyright in the tile edge will be repeated on map, or place-names of general area may be 
repeated in each tile. This problem can be solved by tuning map service specifically for tile 
generation; but sometimes, especially with 3rd party map services, this may be problematic. 

9.6.1 Projections 

You should know and use proper projection, in terms of Java your map service must extend it. Currently 
library includes implementations for EPSG:4326 (Longitude-Latitude, also known as Plate Carree or 

http://www.nutiteq.com/javadoc/index.html
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Geographic Projection, very usual for OGC WMS mapping services) and EPSG:3785 (also known as 
Google Spherical Mercator, or EPSG: 900913, it is most common in web mapping services). So you can 
extend either classes EPSG4326 or EPSG3785 from the package com.nutiteq.maps.projections  to use 
these projections for your own map service. 

Library enables also defining own additional projections, for this public interface Projection (from 
package com.nutiteq.maps.projections) must be implemented in the application. There are two methods 
to be implemented: conversion from your new projection coordinates to the global pixel coordinates and 
vice versa (mapPosToWgs and wgsToMapPos). Calculations must take also zoom into account, as pixel 
coordinate space is different in each zoom, see next chapters.  

 

9.6.2 Zoom level system 

MGMaps Lib uses by default internally integer numbers for zoom levels, where zero (0) is whole world, 
and each next zoom level is previous one divided by two. This is same system like e.g. OpenStreetMap 
uses. Some map services use rotated system, e.g. for Yahoo you have 0 as maximum zoom and world is 
18. Some maps, e.g. ka-Map (http://ka-map.maptools.org/ ) style server uses zoom system with 
approximate scale numbers, this is implemented in KaMap mapping service. 

If your map service uses different zoom system, then you should do appropriate conversion in the map 
service implementation. 

9.6.3 Pixel coordinate space 

Basic calculations in map service are made in global pixel coordinates, and map portion is calculated out 
from that. Pixel coordinates start from left-top, with x increasing to right, y increasing to the bottom. 
Each zoom level has own coordinate plane, for example with 256x256 pixel tiles you have following pixel 
coordinate planes: 

 Zoom 0 ς Ȅ лΧнрсΣ ȅ лΧнрс 
 Zoom 1 ς Ȅ лΧрмнΣ ȅ лΧрмн 
 Zoom 2 ς Ȅ лΧмлнпΣ ȅ лΧмлнп 
 Χ 

So size of coordinate plane in pixels can be calculated as: tilesize*(2^zoom). 

Now the next thing to know is how tiles are put to the plane of particular zoom. Basically they are 
aligned by the left-top corner, see following illustration for zoom=1: 
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Figure 2 Coordinate plane for tiles, for zoom=1 

So for tile A the pixel coordinates are (0,0), for tile B (256,0), for tile C (0,256) and for tile D (256,256). 
5ŀǎƘŜŘ ŀǊŜŀ ƳŀǊƪǎ ŎǳǊǊŜƴǘ ǾƛǎƛōƭŜ ƳŀǇ ŀǊŜŀ ƻƴ ǇƘƻƴŜΩǎ ǎŎǊŜŜƴ ό/ŀƴǾŀǎύΦ 

9.6.4 Building URL for tiled map service 

According to user actions and events sent to Map Component the Library will give to your custom map 
service implementation the top-ƭŜŦǘ ǇƛȄŜƭ ŎƻƻǊŘƛƴŀǘŜ ƛƴ ǘƘƛǎ ȊƻƻƳΩǎ Ǝƭƻōŀƭ ŎƻƻǊŘƛƴŀǘŜ ǇƭŀƴŜΣ ŀƴŘ ŀƭǎƻ 
zoom number. The key task of your map service implementation is to calculate URL for this map tile 
based on these parameters.  For this map service must implement method BuilldURL. 

The simplest case is with OpenStreetMap 256-pixel tile numbering system: tile URL X and Y can be 
calculated simply by integer dividing of pixel x and y with tile size, and zoom level is same as library 
internal zoom. Therefore URL builder code is very straightforward: 

 

  public String buildURL(int mapX, int mapY, int zoom) { 

    final StringBuffer result = new StringBuffer(); 

 

    result.append(ñhttp://tile.openstreetmap.org/); 

    result.append(zoom); 

    result.append('/'); 

    result.append((mapX / tileSize); 

    result.append('/'); 

    result.append(mapY / tileSize); 

    result.append(".png"); 

    return result.toString(); 

  }  
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9.6.5 Building URL for non-tiled map services 

If your map service API is not based to tile coordinates, but is based to geographical or projected 
coordinates, then URL building is a bit more complicated. But this is also possible, if you use converter 
classes from the projection implementation. Following buildURL implementation builds OCG WMS 1.1.1 
DŜǘaŀǇ ǊŜǉǳŜǎǘ όōŀǎŜǳǊƭ ŀƴŘ ǘƛƭŜ{ƛȊŜ ǾŀƭǳŜ ƘŀǾŜ ōŜŜƴ ŀƭǊŜŀŘȅ ǎŜǘ ƛƴ ǘƘŜ aŀǇ {ŜǊǾƛŎŜΩǎ ŎƻƴǎǘǊǳŎǘƻǊύΥ 

 

  public String buildURL(final int mapX, final int mapY, final int zoom) { 

    final StringBuffer result = new StringBuffer(baseurl); 

 

    final MapPos minPos = new MapPos(mapX, mapY + tileSize, zoom); 

    final MapPos maxPos = new MapPos(mapX + tileSize, mapY, zoom); 

    final WgsPoint minWgs = mapPosToWgs(minPos).toWgsPoint(); 

    final WgsPoint maxWgs = mapPosToWgs(maxPos).toWgsPoint(); 

 

    result.append(minWgs.getLon()).append(",").append(minWgs.getLat()).append(","); 

    result.append(maxWgs.getLon()).append(",").append(maxWgs.getLat()); 

 

    result.append("&WIDTH=").append(tileSize).append("&HEIGHT=").append(tileSize); 

    return result.toString(); 

  }  

Note that also in this case map library will load maps as tiles, so for each map screen there would be 
typically 4 map requests. This enables slippy maps and caching of map images in both server and client 
level. 

 

9.7 Other features  

9.7.1 Pointer events 

Map component supports pointer events: dragging will move the map. This definitely requires that the 
device does have a pointer (it should be e.g. Symbian UIQ device), which is accessible via J2ME. 

Application can also add graphical map controls overlay, similar ones like Google Map has in the web 
(zoom in/out, panning icons), the icons are clickable with the pointer, without pointer this there is no 
much point to have the controls. Therefore application code should check whether device has pointer 
events, and if it has, then enable the controls using method showDefaultControlsOnScreen(true).  

 

10 Developer notes  

10.1 Device-specific features  

Generally the mapping library is designed to be device-independent. Basic requirements from device are 
MIDP 2.0 and CLDC 1.1, and phone must support HTTP Connection (all MIDP 2.0 phones must have it 
anyway).  

Additional payload to the JAR file is about 50 KB, depending how many features are used.  
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There are some functions which require device-specific handling in application, such as: 

5) Setting best size for map, according to available screen/canvas size 
6) Selecting and defining specific keycodes for map actions (zooming, panning) 
7) Deciding whether to show on-screen controls (functional only with stylus/pointer) 
8) Selecting best size for map markers. E.g. some VGA-screen phones require larger images. 

Sample applications have tested in following device platforms: 

- SonyEricsson JP-7, JP-8, SJP-3 
- Nokia S40 v2, v3 and v5 
- Nokia S60 v3 
- Motorola (Razr Vxx) 
- Samsung 
- Windows Mobiles with Esmertec JBed, TAO Intent, Sun and IBM J9 JVM-s 
- BlackBerry OS 4.2.1 and up 
- Mpowerplayer, Microemulator and Sun WTK 2.5.2 emulators 

The sample applications may have functional limitations on certain devices, because of the different 
keycodes (of e.g. Motorolas), specific memory limitations (for some Samsungs) or Midlet package system 
(e.g. there are currently no BlackBerry builds).  

Memory limitation management will be enhanced in the next library releases. 

10.2 Using library in Blackberry API  

There are two methods to use the mapping library in Blackberry devices: 

a) Make a normal J2ME midlet with your IDE (e.g. Eclipse) and convert final build package 
(JAD/JAR) it to the RIM native application package using rapc tool (included with JDE). This 
method enables to have same or very similar application for RIM and standard J2ME devices, 
but you cannot use Blackberry native UI libraries (UIApplication APIs). Also you have to take 
care some general Blackberry development issues: 
(1) Do not use obfuscation. At least some obfuscators like proguard add headers to the class 

files which Blackberry platform does not like. So it is easier to   
(2) Blackberry has strict class verifier, so make sure that you do never refer (import) APIs 

which blackberry does not support. These classes are ignored in J2ME devices. 
(3) You may need some rewriting of code to get rid of possible (quite strange) pre-

verification errors 
 

b) Use Blackberry JDE to build application. For this you need to create library type of project in 
JDE, which includes library JAR file. See separate step-by-step guide from 
http://www.nutiteq.com/libsdk.html to explain how. It is important to note that library 
includes two library JAR files, and right one should be used depending on which UI API is 
planned to be used: 
(1) For Blackberry own UIApplication API we have special additional library version 

(rimui_maps_lib-xxx.jar). See UIApplicationDemo sample. Note that there is only 
MapComponent available for Blackberry, there is no high-level API custom element like 
MapItem. 

(2) If J2ME standard LCDUI API is used, then usual maps_lib-xxx.jar should be used.. 

http://www.nutiteq.com/libsdk.html
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10.3 Minimizing package  

It is strongly suggested to use obfuscator to pack your application before releasing your application. 
Maps Library includes many classes which are probably not used by the application, and obfuscator will 
remove them from the final package, so your distribution JAR significantly smaller and faster. The free 
ProGuard is just fine, also other obfuscators can be used. 

If your application does not use on-screen controls then it does need to have image for this and you can 
remove image m-l-controls.png from the library jar file. Similar thing for KML places: the library JAR has 
def_kml.png image as default icon; if default icons are not needed (your KML will have style definitions 
or KMLService is not used), then this image can be removed to reduce package size a little bit more. 
Obfuscator will not remove these images. 

10.4 Downloader  

By default MGMaps library currently makes own direct connection to the map server using 
HttpConnection method, right after mapping object is initiated. Library uses single own downloader 
queue thread which will handle all downloadable items (maps, control requests, KML downloads, KML 
icon image downloads), using FIFO principle. So there is no parallel downloading, which means to end-
user experience that for example one huge KML file reloading will block downloading other items (e.g. 
like map tiles).  

Lib built-in default downloader (DefaultDownloadStreamOpener) has couple of configuration options: 

 Custom HTTP headers can be added, e.g. User-Agent etc. DefaultDownloadStreamOpener has 
method addRequestProperty for this. 

 URL extensions (a string appended to request URLs) can be defined for downloader using 
setDownloadStreamOpener method's constructor parameter. This may be needed for some US 
Blackberry devices, see UIApplication sample how this can be used. 

 

Since 0.5.0 release download queue handler can be re-implemented by application (using 
setDownloadStreamOpener), so developers will have more control over connections, you can add 
operator-specific tweaks or also can have single download queue for the whole application.  

Note that maps are downloaded to map component in smaller images (called map tiles). For example, 
after one zoom-in event number of new images need to be downloaded, and depending on application 
parts of the map can be shown as single shot (when whole map is downloaded), or in portions. During 
map panning, depending on amount of movement new map tile needs or does not need to be 
downloaded, so user experience is a bit different. If no new tile is needed, then new part of map is visible 
immediately, if new tile is downloaded, then during download time white background will be given. 

 

10.5 RMS usage by library  

Map component uses own RMS storage to cache KML icon and map tile images. Library generates 
several RMS storages, with name starting with ML_NETWORK_CACHE_. As it is part of same Midlet, then 
application Midlet has technical access to the RMS, but structure of the RMS is not public and application 
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direct usage of this is not supported. Therefore Midlet just has to take care that same RMS name is not 
used. 


