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Introduction

1.1 Purpose and Scope

This document describes how to create the timezone rules database that underpins the Time Conversion and Configuration Services provided by the App-Services/Tz component. The rules database is created by a Timezone Database Compiler. 

The information herein tells phone builders where to get the source timezone data files from, what the source files look like and how to run the compiler to generate the native Symbian OS database. 

2 Overview

The App-Services/Tz component enables application clients to convert time between Local (Wall-clock) and UTC for any time zone. To do so, it depends on a comprehensive database of time zone rules describing when locations change time for daylight saving purposes. 

The rules are stored in a time zone database located in the data-caged private directory of the server. This database is produced from the well known Olson’s Tz database on the world-wide-web (See the section on ‘Olson’s Tz Rules Database’ for the address). 


[image: image1]
Figure 1 TZ Database Compilation Flow Diagram.

The flow diagram above describes the flow of information in the compilation of the Symbian-native TZ Database. The sections below describe each of the components involved. 

2.1 Olson’s TZ Rules Database

See http://www.twinsun.com/tz/tz-link.htm
This comprises a set of ASCII files. Each file describes rules applicable to a single continent. Below is an extract from the European database showing submissions for the British Isles from 1972 onwards:

# Rule
NAME
FROM
TO
TYPE
IN
ON
AT
SAVE
LETTER/S

# The British Standard Time Act, 1968

#
(no summer time)

# The Summer Time Act, 1972

Rule
GB-Eire
1972
1980
-
Mar
Sun>=16
2:00s
1:00
BST

Rule
GB-Eire
1972
1980
-
Oct
Sun>=23
2:00s
0
GMT

# Summer Time Order, 1980 (S.I. 1980/1089)

# Summer Time Order, 1982 (S.I. 1982/1673)

# Summer Time Order, 1986 (S.I. 1986/223)

# Summer Time Order, 1988 (S.I. 1988/931)

Rule
GB-Eire
1981
1995
-
Mar
lastSun
1:00u
1:00
BST

Rule
GB-Eire 1981
1989
-
Oct
Sun>=23
1:00u
0
GMT

# Summer Time Order, 1989 (S.I. 1989/985)

# Summer Time Order, 1992 (S.I. 1992/1729)

# Summer Time Order 1994 (S.I. 1994/2798)

Rule
GB-Eire 1990
1995
-
Oct
Sun>=22
1:00u
0
GMT

# Summer Time Order 1997 (S.I. 1997/2982)

# See EU for rules starting in 1996.

# Zone
NAME

GMTOFF
RULES
FORMAT
[UNTIL]

Zone
Europe/London
-0:01:15 -
LMT
1847 Dec  1




 0:00
GB-Eire
%s
1968 Oct 27




 1:00
-
BST
1971 Oct 31 2:00u




 0:00
GB-Eire
%s
1996




 0:00
EU
GMT/BST

Zone
Europe/Belfast
-0:23:40 -
LMT
1880 Aug  2




-0:25:21 -
DMT
1916 May 21 2:00 # Dublin/Dunsink MT




-0:25:21 1:00
IST
1916 Oct  1 2:00s   # Irish Summer Time




 0:00
GB-Eire
%s
1968 Oct 27




 1:00
-
BST
1971 Oct 31 2:00u




 0:00
GB-Eire
%s
1996




 0:00
EU
GMT/BST

Zone
Europe/Dublin
-0:25:00 -
LMT
1880 Aug  2




-0:25:21 -
DMT
1916 May 21 2:00




-0:25:21 1:00
IST
1916 Oct  1 2:00s




 0:00
GB-Eire
%s
1921 Dec  6 # independence




 0:00
GB-Eire
GMT/IST
1940 Feb 25 2:00




 0:00
1:00
IST
1946 Oct  6 2:00




 0:00
-
GMT
1947 Mar 16 2:00




 0:00
1:00
IST
1947 Nov  2 2:00




 0:00
-
GMT
1948 Apr 18 2:00




 0:00
GB-Eire
GMT/IST
1968 Oct 27




 1:00
-
IST
1971 Oct 31 2:00u




 0:00
GB-Eire
GMT/IST
1996




 0:00
EU
GMT/IST

An Olson’s TZ Database file describes a set of rules governing when local time is changed to Summer or Double-Summer time and another set for the change back to Winter-time. An example of a rule is:

# Rule
NAME
FROM
TO
TYPE
IN
ON
AT
SAVE
LETTER/S

Rule
GB-Eire
1972
1980
-
Mar
Sun>=16
2:00s
1:00
BST

This one defines a change to Summer time. And the next example defines a change to Winter-time:

Rule
GB-Eire
1972
1980
-
Oct
Sun>=23
2:00s
0
GMT

In the two examples above the years covered by the Summer and Winter time change rules overlap perfectly. This is not always the case. A rule for winter may cover more years than one for summer and vice versa.

As shown each rule definition starts with the specification name: ‘Rule’. Following that is the Rule name, provided for reference by the Zones that use the rule. Next is the range of years covered by the rule, an encoded day rule describing when the local time change should occur, how much time is saved or lost and optional Rule Letters.

The Encoded Day Rule may be any one of the following definitions:

· FIXED_DATE – describes a fixed date e.g. 23

· DAY_AFTER_DATE – describes a day (by name) after a certain date, e.g. Sun>=23

· DAY_BEFORE_DATE – describes a day (by name) before a certain date, e.g. Sun<=23

· DAY_IN_LAST_WEEK_OF_MONTH – describes the last day (by name) in the month, e.g LastSun 

The time of change may be specified with respect to Standard time as 2:00s, UTC as 2:00u or Wall-Clock (2:00). Rule Letters, e.g. BST or GMT, combines with a Time Zone Format String in the Zone specification, e.g %s, to form the Time Zone Short Name proper. 

The database then defines the Zones that use these Rules and the period over which the Rule is applicable.

# Zone
NAME

GMTOFF
RULES
FORMAT
[UNTIL]

Zone
Europe/London
-0:01:15 -
LMT
1847 Dec  1




 0:00
GB-Eire
%s
1968 Oct 27




 1:00
-
BST
1971 Oct 31 2:00u




 0:00
GB-Eire
%s
1996




 0:00
EU
GMT/BST

This definition describes the STD offset under GMTOFF column, names the Rule to be used for Daylight Saving purposes, and specifies the Time Zone format to be applied to the Rule Letters to form the Time Zone Short Name. It also specifies when the Zone stops using the particular rule under the UNTIL column.

The database also contains ‘Link’ specifications defining a mapping between an old time zone name and its new Olson TZ equivalent.

2.2 The Tz Database Compiler

This is a standard MSDOS (Windows) Console application, tzcompiler.exe, written in ISO C++. It is to be launched from the command line, or DOS prompt, or from a script/batch file. It takes as arguments the following options:

>tzcompiler.exe <ConfigFileName> 
where <ConfigFileName> is the full-path-specification of the name of the configuration file containing definitions of the other options used by the compiler. For a description of these options see the ‘TZ Compiler Configuration File’ section.

Example of use:

>tzcompiler.exe d:\tz\tzcompiler.ini
If the <ConfigFileName> option is not specified, then the file is looked for in the current working directory. If there is no configuration file found then the compiler exits with "Aborting - Input files not found."

The compiler also generates and uses its own pre-defined numeric zone identities. This is stored in another configuration file, tzidentities.ini, described under the ‘Numeric Time Zone Identities’ section. Tzidentities.ini is expected in the working directory of the compiler. 

The output of the compiler is a native Symbian OS binary file version of the Olson’s TZ Database. This native database is designed for use directly in ROM in a memory mapped arrangement, for speed. The compiler also outputs messages to the standard output ports, stdio and stderr, which may be redirected to a file. 

The compiler does not create the database if it encounters any errors. Rather it exits with a non-zero error code, to be defined, to indicate failure. Everything being alright it exits with 0.   
2.3 TZ Compiler Configuration File

This is a simple Text file that is used to configure the compilation process. 

The following section of the configuration file contains information that can be modified by licensees to control the information the compiler produces. This is a typical set up:

[CompilerConfiguration]

EarliestDateOfInterest = 1980

IncludedRegions = All

DefaultZone = Europe/London

InputDirectory = .

OutputDirectory = .

[Regions]

AvailableRegions=Europe,America,Africa….

ExcludedRegions=Asia,Antarctica

[Files]

AvailableFiles=africa,antarctica,asia,australasia,backward,etcetera,europe,factory,,

ExcludedFiles=solar87,solar88,solar89

In the example above, [CompilerConfiguration] marks the beginning of the configuration profile section. The entries that follow it are described in the table below.

	EarliestDateOfInterest
	 Rules that expire before this year are not included in the database. Default is 1980. The Symbian reference database is produced with this default.  

	IncludedRegions
	Comma separated list of Olson TZ rule Region names (representing the Major regions or continents) to be included in the database. Default is ‘All’. ‘All’ indicates that all the rules found in the database files in the folder defined by the InputDirectory option must be included. The Symbian reference database is produced with this default.

	DefaultZone
	Selects a default zone that may be used to configure a phone for the first time. The Symbian reference database is produced with this default set to ‘Europe/London’

	OutputDirectory
	Defines the directory where the compiled database, tzdb.dbz, should be stored. Defaults to current working directory. The reason for configuring the output folder is to allow licensees to generate a number of databases with different configurations at the same time and be able to keep them separate. However, only one database is required on a phone.

	InputDirectory
	The location of the source TZ database files. Defaults to ‘data’ folder in current working directory.


The next section, [Regions] is read only. Under this section, the compiler lists all the parsed regions, comma separated, against the ‘AvailableRegions’ profile and the regions that were excluded from the database against the ‘ExcludedRegions’ profile. This is provided for information only. 

The Compiler crudely attempts to scan all the files it finds in the data directory. It was designed that way to be able to cope with new additions with the minimum of human intervention. Unfortunately, not all files will contain useful time zone information. These files contain syntactic constructs that violate the rules built into the scanner. For this reason the [Files] section is included to allow you to tell the compiler which problem files to ignore:

	AvailableFiles
	 Read only. Lists all the files scanned. 

	ExcludedFiles
	For you to specify the names of files that should be ignored, not scanned, because it contains no useful information and it is causing compilation errors.


The configuration file may be kept with the output database file it configured as documentation for the database. 

2.4 Numeric Time Zone Identities

The compiler also assigns a numeric Identification to each zone. This information is stored in tzidenties.ini.  The following is an extract from this initialisation file.

[ZoneIdentities]

Europe/London=1688

Europe/Paris=1696

.

.

[NextNumericZoneID]
NextNumericZoneID=4080
In the example above, the compiler lists each zone in the database against the number that has been assigned it. The Numeric Ids are automatically generated in increments of eight. This is to allow its compatible use with the existing DSTZone in TLocale and WorldServer which occupies the least significant 3 bits.

The compiler re-uses numeric Ids previously assigned to a zone whenever it is run. If a new zone is encountered then it is assigned the ‘NextNumericZoneID’ and the latter incremented. This allows these numbers to be used in other application’s databases deployed on the same licensee platform. Since each licensee is responsible for maintaining the time zone database, no guarantees can be made about using these numbers interoperably between phones built by different licensees.

The next available numeric Id is written to the Configuration File against the NextNumericZoneID profile.
2.5 Symbian-Native Tz Database

This is a compact and binary form of the Olson’s Tz database suitable for use in the Symbian OS. It is designed to provide high data retrieval speed and storage efficiencies. Its internal organisation allows it to be used as a memory mapped file when stored in ROM. An upgrade of the default ROM version may be delivered into the C: drive of the device, normally flash. 

The flash version of the file is loaded entirely into RAM to read the rules. Thereafter, the rules for a number of years are cached so the database can be flushed out of RAM to preserve space. The configuration parameters defined for the compiler ensures that licensees can exclude regions and historical dates to produce only the rules needed by a phone.   

3 Using the Tz Compiler
To use the Time Zone Compiler, follow these simple steps. These steps apply to the default situation where the configuration and source files are in the same folder as the compiler tool. Use the description in the previous section to configure this behaviour.
The compiler is supplied in the Symbian OS Customisation Kit in the following folder: \epoc32\tools\tz\...

The  ...\tz folder contains: 

· the compiler, tzcompiler.exe
· the latest numeric Id to time zone identity map file, tzidentities.ini
· the Symbian default configuration file, tzcompiler.ini
· the Symbian reference tz database (produced with the default configuration), tzdb.dbz. The Olson’s Tz Database source files used for this compilation is stored in …\tz\data to allow you to validate the compiler, if you wish to, before compiling your new source files with confidence. There should be a back-up in the code source tree at: …\common\generic\app-services\tzcompiler\release\data.

The steps to follow:    
1. Visit the Olson’s Tz website at: http://www.twinsun.com/tz/tz-link.htm.
2. Download the latest rules database files to your machine, in the …\data sub-directory of the working directory of the tzcompiler.exe tool.

3. Ensure any previous copy of the Time zone identities file, tzidentities.ini, is in the compiler working directory.

4. Create a configuration file, or reuse an older copy if available, tzcompiler.ini, in the working directory of the compiler.

5. Run the compiler:

 >tzcompiler.exe 
There are 4 stages to the compilation process:
· Scanning of the individual Source database files

· Parsing all the scanned data to build the database entities according to the semantic rules of the source

· Linking the referenced entities together
· Externalising the entities into a native Symbian OS format that can be used directly in ROM as memory mapped data.

As each source database file is scanned any errors are sent to the stderr console. Similarly, any parser errors are sent to the same i/o. The compiler does not create the database if it encounters any errors. Rather it exits with a non-zero error code to indicate failure. If no errors are encountered, it builds the database in the output directory specified and exits with 0.

Once the native database has been created, it may be deployed in two ways:

· Used as to replace the default ROM version
· Remotely Downloaded to a shipped phone. 
3.1 Replacing the Default ROM Tz Database File

The following ‘PRJ_EXPORT’ command may be used in a bld.inf, a Symbian OS software programming project control file, to export the compiled database, tzdb.dbz, to the data-caged App-Services/Tz private directory. 
\<working_directory>\tzdb.dbz
\epoc32\data\Z\private\1020383E\tzdb.dbz
where <working_directory> is the specification of the database directory.

This locates the database in the correct folder, on the emulator, in the ROM drive, e.g. Z: drive.
3.2 Deploying a Remotely Downloaded Tz Database File. 

How the database is delivered unto the shipped phone is beyond the scope of this document. The System Software Installer may be used for this purpose. The tz server expects the database in the following location:
c:\private\1020383E\tzdb.dbz
It observes the file server for when the file is installed for the first time, restored, or a newer version is downloaded, and switches to using the file at the next request for rules. 

4 Implementation Considerations 

4.1 Tz Database Compiler Errors
A typical scanning error looks something like this:

"Error in file:   asia line:   25  Column:   10  Unexpected character: *
The error message above describes the location in the file with the error and the offending character so it can be investigated. Under normal circumstances, no error should be expected from the compiler. However, it is possible for the files to get corrupted in transit. The scanning errors are provided to help locate where the error is in the file.

Besides this, the compiler throws other exceptions that might lead to the abortion of compilation. When this happens the exception message is sent to the stderr. Here are the defined error messages:

"Aborting - Input files not found”

"Aborting - Could not create database file"

"Aborting - Syntax errors in source files"

"Aborting - could not open source file for reading" 
" Aborting - Fatal Error" 
5 Testing

There is no automatic test for the compiler. [R1] describes the test environment for the TzServer and, by extension, the compiled database.
6 Further Information

6.1 References

	No.
	Document Reference
	Version
	Description

	[R1]
	//EPOC/master/common/generic/app-services/tz/ documentation/

SGL.GT0197.233 App-Services Tz 9.1 How-To Use the APIs.doc
	
	How to program against the App-Services/Tz API.

	
	
	
	


6.2 Open Issues

The following issues need to be resolved before this document is completed;

6.3 Glossary

The following technical terms and abbreviations are used within this document.

	Term
	Definition 

	API
	Application Programmers Interface 

	DLL
	Dynamically Loaded Library

	DST
	Daylight Saving Time

	IPC
	Inter-process call (in a client/server architecture)

	RAM
	A Computers read/write Random Access Memory

	ROM
	A Computers Read Only Memory

	OS
	Operating System (in the context the Symbian OS)

	UTC
	Coordinated Universal Time

	
	


6.4 Document History

	Date
	Version
	Status
	Author
	Description

	24-7-06
	1.2
	Released
	Konstantin Zheludev
	Corrected  ‘InputDirectory’ description.

	1-12-04
	1.1
	Released
	N.Addo
	Add further late review comments. Including correction to the definition of default zone; removing the –c option letter from the compiler command line options.

	24-11-04
	1.0
	Released
	N.Addo
	Amend to reflect review comments.
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