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Introduction

1.1 Purpose

This document will provide overall guidance and strategy of the additional testing that should be considered due to the changes in the way that “Daylight Saving Time” is implemented in 2007. Even if your application is not suspect, you should still consider the due diligence of validation testing to assure that problems will not arise from some unforeseen third party or supporting applications. 

It is beyond the scope of this document to explain how to test specific applications; this will be left up to the individual application teams.  
1.1.1 U.S. Daylight Saving Time Changes in 2007  

· Current DST 

· Daylight Saving Time (DST) is a system of handling the changing amounts of daylight throughout the year. The goal of DST is to maximize the daylight hours available during typical waking hours. By adjusting clocks ahead a standard amount, usually an hour, people can have more daylight available during their typical work day. For example, suppose you wake daily at 7:00 AM. In the spring, the sun rises earlier each day. Instead of waking up at 6:00 AM to take advantage of the daylight, DST observers move their clocks ahead an hour. The effect is that they can continue to wake at 7:00 AM according to the clock and enjoy more daylight. In the fall, people set their clocks back an hour as sunrise happens later each day. 

· Changes for 2007
· The United States has planned a change to its DST observance beginning in 2007. The Energy Policy Act of 2005 mandates that DST will start on the second Sunday in March and end on the first Sunday in November. In 2007, the start and stop dates will be March 11 and November 4, respectively. These dates are different from previous DST start and stop dates. In 2006, the dates were the first Sunday in April (April 2, 2006) and the last Sunday in October (October 29, 2006).

    Year      
    DST Begins     
  DST Ends

     2007                     March 11                         November 4 

     2008                     March 9                           November 2 

     2009                     March 8                           November 1 

     2010                     March 14                         November 7 

     2011                     March 13                         November 6 

     2012                     March 11                         November 4 

     2013                     March 10                         November 3 

     2014                     March 9                           November 2 

     2015                     March 8                           November 1

These changes affect Canada as well.  Mexico is still using the old Daylight Saving Time rules.Some countries are still evaluating whether they will adopt the new rules for themselves. You should anticipate more changes in DST and time zone rules for countries that typically align with U.S. DST rules.

2. Author and Audience

This document is required reading for those involved in 

2.1 System Administration

· Unix

· Unix systems (including Linux and Mac OS X) typically use the zoneinfo utility which allows a single time zone to have multiple DST rules to handle changes from year to year. As soon as a rule change is announced, it can be safely added to the system. All the standard library routines which calculate times access this database, so software that queries whether a particular date will have DST in effect (for the time zone of the process) will get the correct answers as long as the time zone rule is correct for the year in question.
· All Microsoft OS’s

· The time zone database in most Windows-based computer systems stores only a single start and end rule for each zone, and daylight saving information is stored in the registry key HKEY_LOCAL_MACHINE\SOFTWARE\Microsoft\Windows NT\CurrentVersion\Time Zones\, under the TZI registry value. (In Windows XP and Windows 2003, time-zone information is stored in the registry key HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\TimeZoneInformation\). For example, DST ends on the last Sunday in October, regardless of year. When the rule changes (e.g. Australian DST ending one week later than usual in 2006, or DST being extended in the United States starting in 2007), an update needs to be applied. In the case of a single-year anomaly, a new time zone is created and used. Before the following year, the time zone will have to be switched back to the original. For permanent rule changes, the rule definition for the time zone can be changed without requiring a new time zone to be set up.One of the problems of this approach is that software that uses time zone information will get incorrect results if referring to a year with rules that are different from those currently in the database. A good example is the Lotus Notes calendar system, which stores event times in UTC. Events created with calendar dates near DST start and end dates can have their local time interpretation changed after the time zone database is updated (i.e. after an operating system update is applied). Another issue was highlighted when the Australian government changed daylight saving time to end on April 2 instead of March 26, because of the 2006 Commonwealth Games. Microsoft did not modify the start and end rule for the time zones affected, but instead added new timezones with the words "(Commonwealth Games)"[which caused various issues with many software applications, including Microsoft Outlook  and several accounting packages. Workarounds for the issue were to use the Microsoft utility timezone to modify the start and finish of each affected timezone, then either reboot the computer or go into "Date and Time" in the Control Panel, click on the "Time Zone" tab and click on "OK" to force Windows to refresh its daylight saving time information.

· Embedded Systems

· These are systems that are considered to be stand-alone devices. Check with the manufacturer on possible patches or upgrades. 
2.2 Product Development

· New development

· Support of existing systems

· Third party and supporting applications
· Product and System Testing. 

This change will affect numerous projects in different ways. The applications listed below are merely suggestions and a detailed investigation of each product and or third party applications will need to be done.  

The best case scenario is that the applications will solely depend on the OS to affect the change and only product validation of the time changes will need to be done.  
In the worst case scenario after validation is completed changes or updates will need to be made to the application or supporting software such as
2.3 Third Party applications and Embedded Systems
· Java Runtime’s: 
· Java uses a similar database to Unix, so rules for multiple years (not just the current year) can be represented. This database is integrated into the JRE and is separate from the underlying operating system's time zone database, so the JRE must also be updated when DST rules change.

· Current Java’s that support the new “standard”
· Java SE 6 or later 

· J2SE 5.0 Update 6 or later 

· J2SE 1.4.2_11 or later 

· J2SE 1.3.1_18 or later 

· Third party viewers

· Myriad

· Adobe

· AutoCAD
· Etc.

· Embedded systems

· Routers
· Printers
· GPS systems

· Internal Guidance Systems

· Automation

· Controllers

· Switches

· Timers
3. Applications Affected
All applications that solely depend on the OS to provide the change mechanism should be good to go. If the application depends on its own Date/Time logic then the applications will have to be definably affirmed as not needing change. Many applications and or systems will have “Third” party and supporting applications that will require updates to assure proper operation. 

4. Test Strategy
 Testing Daylight Savings Time changes is non-trivial. Simply changing the OS clock forward or back an hour is a poor test as it is changing the root OS time, and the time zone adjustments (made through calls to the OS libraries) are being bypassed. Testing probably should be done on dedicated machines where the system clock can be changed to values just before the transition time into or out of daylight savings time, the application started and allowed to run as the clock advances through the transition. For completeness these tests should also be run for the year’s post 2007. (Example: 2008, 2009, 2010…etc.)
4.1 Flowchart of the basic steps to test and adjust for DST.
· If your application depends on other systems, databases, or applications, try and work your schedules with the other group, to assure completeness of the tests.

4.1.1 Test for “Spring Forward”
This first test is the least troublesome in terms of the system or application having a problem, the clock is moved forward by one hour at 2:00am. This will result in timestamps missing the 2:00 stamp and progressing from 1:59am to 3:00am, this will result in a 23 hour day.
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4.1.2 Test for “Fall Back”

This test seems be more problematic as you have the potential for duplicate time stamps when the clock is rolled back, which results in a 25 hour day. This could confuse the system or application. That said, the “Fall” back is not a new operation, just the dates are changing.
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4.2 Additional Regression Tests
· These tests should be run to assure that all references to the “Old” DST dates and times have been removed.

4.2.1 Old DST start date
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4.2.2 Old DST end date
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4.2.3 Some thoughts on additional testing and scheduling. 

· Historic Static reports should not be a problem, but depending on the dates and data you may have an issue with reports that are built on the fly (dynamic reporting) if the reporting period falls within in the changing dated period you may/would want to revert back to the “Old DST” date range for your calculations.
· verify any nightly processes run once and only once

· verify time dependent transactions log the correct time stamp (before, during, and after) and are logged once and only once, especially sensitive data like accounting/billing transactions and scheduling systems

· verify backup and restore procedures
· User Acceptance Testing and Signoff by the appropriate Business Units is suggested.
5. Test Environment

All testing will be done on the appropriate Development and Test environments. This testing involves changing the system date and time numerous times in the course of this testing. This will present a scheduling nightmare where more than one application is involved. Communication with all of the involved parties will be the key to the coordination of this testing. 

· Check to assure that OS patches have been install on your servers and client systems

· If your application depends on other systems, databases, or applications, try and work your schedules with the other groups. This will help to assure completeness of the tests, and reduce the overall testing period. 

5.1 Test Tools

· No special tools are needed for this testing. I have noted that various scripts have appeared on the internet, but as with all such tools caution should be used as these are mostly “untested”, and unless they are from a known vendor should not be considered valid.
6. rEFERENCES
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