November 24, 1998

Windows 2000 HCT Test Development

Evaluating PC BIOS ACPI Implementation

Background, Hardware Requirements, Software requirements, Testing Instructions, and Application descriptions

This plan covers testing and validating data tables, system control registers, and system descriptions provided by system firmware (BIOS) for compliance with the Advanced Configuration and Power Interface specification v1.0 and for compatibility with Microsoft Windows 2000

Section 1:

Requirements

You must read and understand all of the instructions in this document prior to starting testing.  You must also be familiar with the terms and concepts described in the reference documents (listed in section 5) before attempting to interpret the results of this testing.

Basic System Configuration.

The Computer system must be assembled and in operable condition.  This includes a floppy disk drive, hard disk drive, video card, monitor, mouse and keyboard.  Most computer systems will also require a source of electrical power and provisions for a human operator.  

This process begins with the system booted and running Windows 2000 with the user logged into the Administrator account.  

Full system evaluation starts with Windows 2000 running in legacy (non-ACPI) mode.  Consult the Windows 2000 documentation for instructions on installing this configuration.  This configuration is used for BIOS development only.  Once the BIOS passes all of these tests, proceed to installing Windows 2000 in ACPI mode or use the ACPIENAB.EXE utility to change the configuration of the existing installation.  Changing the OS configuration will require the Windows 2000 installation CD.  

WHQL requires that systems submitted for Logo certification are capable of booting Windows 2000 in ACPI mode prior to submission.  The testing performed in this configuration determines whether or not the provided ACPI functionality is actually working properly and can be fully utilized by Windows 2000.  WHQL testing begins at section 2.

Additional Hardware (not part of basic system configurations)

This section falls into four categories, USB, Cardbus, Serial, and PCI devices. If any of these device categories are not supported, the system may still be ACPI Compliant. Please contact WHQL for further details on hardware that must be supported in order to be ACPI and logo- compliant.

USB devices:



USB Mouse capable of wakeup



USB Keyboard capable of wakeup



USB Modem capable of wakeup

PCI devices:



PCI Modem with PME



PCI Network Adapter with PME

Serial devices:



Serial Modem capable of wakeup

CardBus devices:  (laptops or notebooks only)


CardBus Modem



CardBus Network Adapter

Software Required for testing:

All required software will be provided in the HCT software test package.

Windows 2000

Suspend.exe

Dozer.exe

Waker.exe

Tester Requirements.
The test operator requires a knowledge of PC systems and architecture, MS-DOS, Windows and Windows NT Software, as well as familiarity with the requirements set out in the ACPI BIOS Specification V 1.0a.

Section 2:

Test Process

Please select the starting point for testing based upon the known characteristics of the system. Initial BIOS evaluations should start with part 1 to collect the maximum information in the shortest time.  WHQL will not perform this set of tests.  This section is provided to assist the BIOS developers during the development phase.   

WHQL testing will begin with part 2.  Systems that fail to boot Windows 2000 in ACPI mode will immediately fail logo testing with no additional testing performed and no additional data provided. 

This section is provided for manual testing. This section is also a reference for the test control utilities provided in both the stand-alone kit and the WHQL test kit.  The stand alone test package contains a utility to control this process.  The WHQL Test Kit provides a test management utility that will also control this process. 

1. Boot Windows 2000 in legacy mode

a) Test Installation:

(i) Copy ACPIALT.SYS to %windows%\system32\drivers

(ii) Create a directory to put the test files in ( e.g. C:\ACPIHCT ) 

(iii) Copy TREETEST.EXE to the directory created above 

(iv) Run Treetest (see section 4.1) Start – run – “C:\<INSTALL DIRECTORY>\TREETEST.EXE” 

(v) Examine \ACPIHCT.LOG for test results

b) When all of the tests pass, the system is now expected to work.  Install Windows 2000 in ACPI mode and proceed with part 2 or run the utility ACPIENAB.EXE to switch the existing installation into ACPI mode. It is highly recommended for accurate testing to reinstall rather than use ACPIENAB.EXE.  

2. Basic ACPI Boot Test Pass for ACPI BIOS Compatibility

a) All boot tests are handled prior to submission to WHQL. If the system does not boot in ACPI mode, WHQL will consider the system as having failed logo testing and return the system to the vendor

b) Setup

i) Setup completes

ii) Basic functionality is maintained

(1) Mouse and keyboard responsive

(2) Network connectivity

(3) TCP/IP connectivity

(4) Resolution and Display show appropriately

(5) Sounds are audible and clear

c) Install Directories

i) Copy Suspend.exe to the acpihct folder created in part 1

ii) Copy dozer.exe to the acpihct folder created in part 1

iii) Copy waker.exe to the root directory of a system that can act as both a modem and network adapter-based server

d) Simple suspend and resume test requirements 

i) Device Manager

(1) Run Device Manager

(a) Right-click on my computer, select properties, choose hardware. Click on device manager, click view, click by connection. 

(2) Verify ACPI devices do not show conflicts (bangs) in device manager

ii) Standby, Hibernation, Shutdown, and Restart Tests

(1) Shutdown from start menu does shut down system

(2) Restart from start menu does restart system

(3) Standby (S1 or default) from start menu does standby system

(4) Peripherals work on resume

(a) Keyboard works on resume

(b) Mouse works on resume

(c) Floppy accessible after resume

(d) Ping network after resume

(5) System resumes from pressing power button

(6) System prompts for password on resume

(7) System Hibernation (S4) from start menu does hibernate system

(a) May be required to enable hibernation support 

(b) control panel – power options – hibernate – apply - ok

(8) System resumes from power button

(9) System prompts for password on resume from s4

(10)  Peripherals work on resume from s4

(a) Keyboard works on resume

(b) Mouse works on resume

(c) Floppy accessible on resume

(d) Ping Network on resume

iii) Peripherals

(1) Wake from USB keyboard key press 

(a) If supported

(b) Start-shutdown-stand by

(c) Key press should wake system

(2) Wake from USB Mouse click 

(a) If supported

(b) Start-shutdown-standby 

(c) Mouse click should wake system

iv) Power Button

(1) ACPI power button works 

(a) 4 sec hold = off, no matter what it is currently set for

(b) ACPI Specification v 1.0, 4.7.2.2.1.3

(2) Power Button works set as “shutdown”

(a) Start-settings-control panel, select “power options”, choose “advanced,” set power button to shut down

(b) Press and release power button

(3) Power Button works set as “standby”

(a)     Start-settings-control panel, select “power options”, choose “advanced,” set power button to stand by

(b) press and release power button

(4) Power Button works set as “hibernate”

(a)     Start-settings-control panel, select “power options”, choose “advanced,” set power button to hibernate

(b) press and release power button

v) Timers

(1) Monitor suspends from timer 

(a)   Start-settings-control panel; select power options, set timers

(2) Hard drive suspends from timer

(a)   Start-settings-control panel; select power options, set timers

(3) Suspend and resume testing from timer in all sleep states using suspender.exe

(a) NOTE: These tests are achieved automatically when acpiinst.exe is run. This is only used if further suspend/ resume testing is desired, or if automated testing is not desired.

(b) Using suspend.exe to test all sleep states and for a set number of iterations

(i) Start – run - “c:\acpihct\suspend –a –n 5 –u <network path>”  to run manually

(ii) Start- run – “c:\acpihct\suspend /?” for other suspend options.

(iii) Insert any floppy into a: drive for floppy tests

vi) Complex Suspend and Resume Testing

(1) Wake on ring

(a)     Tests performed by “waker.exe” on the server and “dozer.exe” on the test machine.

(i)     Start “waker” server machine

(ii)     Start “dozer” on test machine

(2) Wake on LAN

(a)     Tests performed by “waker.exe” and “dozer.exe”

(i) Copy “waker.exe” from test machine to any other machine on the same network

(ii) Start – run - “<path>\waker” on server machine

1.    Will give server identification to be used by “dozer”

(iii) Start – run -“dozer” on test machine

1.     Enter server designation given by “waker’

2.     Click on file, select “start test”

3.      Generates log files for later use.

Section 3:

Application Data

ACPIINST.EXE


This utility is provided to assist the testing process.  It will guide the user through the steps outlined in section 2.  It is not necessary to use this utility to perform the testing if the tester meets the requirements of section 1 and is capable of reading and following the instructions in section 2.

Installation utility and process coordinator

Handles all test programs

Can launch all tests

Not used by WHQL

Command Line Options


-A
Automatic test launch


-X
Automatic test exit


-L
Log file path/name

This utility is not used by WHQL.  The WHQL HCT kit contains it’s own test management utility.  Please consult the documentation provided with that kit for additional information.

TREETEST.EXE


Low level BIOS compatibility test.  This test is used to evaluate the BIOS without the OS running in ACPI Mode.  This allows errors in the BIOS to be examined.  This utility can generate text versions of the ACPI data tables and a representation of the namespace tree.  This utility will note in the log file when it cannot fully test objects.  Requirements for the namespace objects are documented in the ACPI Specification, the ACPI Specification Errata, or one of the two ACPI FAQs.  

WAKER.EXE and DOZER.EXE


See Section 4

SUSPEND.EXE


This is a basic Suspend/Resume testing utility.  It is entirely a user mode application that uses Win32 API.  This utility is compatible with both Windows 98 and Windows 2000.  

ACPIALT.SYS


This is the driver used by TREETEST.   It contains an AML interpreter along with system inspection functions.  This driver does not switch the system into ACPI mode and therefore does have some restrictions on it’s capabilities

Section 4

Wake-on-ring/Wake-on-LAN Test Plan

Validating Wake-on-ring/Wake-on-LAN capabilities

This plan addresses testing and validating a machine’s ability to wake from a low-power state via the telephone ring indicator or LAN activity.

Requirements

A machine undergoing wake-on-ring/wake-on-LAN testing must meet the set of requirements defined below.

BIOS

The machine’s BIOS must comply with the Advanced Power Management (APM) specification v1.2 or the Advanced Configuration and Power Interface (ACPI) specification v1.0 or later.  Machines that comply with APM v1.2 must also support resume timers.

Operating Systems

The machine must have Microsoft Windows 98 or Microsoft Windows 2000 installed.

Windows 98 supports wake-on-ring/wake-on-LAN on machines compliant with the APM or ACPI specification.  Wake-on-LAN is only supported in Windows 98 Service Release 1 and later.

A machine running Windows 2000 must comply with the ACPI specification. Windows 2000 does not support wake-on-ring/wake-on-LAN on APM-compliant machines. 

Networking

The machine must be connected to a network and must use the TCP/IP protocol.  This requirement applies to both wake-on-ring and wake-on-LAN testing.

Number of Machines

The test requires at least two machines. The machine undergoing testing must meet the BIOS, OS, and networking requirements described above.  The modem or network card to be tested should be installed on this machine.  

The purpose of the second machine is to wake up the test machine(s). Think of it as a wake-up server.  This server only needs to satisfy the networking requirement.  Of course, if you are testing a wake-on-ring, you will want to ensure that a modem is installed on this machine.

Test Process

The test is an automated, repetitive process that marks the modem or network card as the wake-up device and then puts the machine into a low-power state.  Another computer, designated as the wake-up server, then attempts to wake the machine via a telephone call or via activity on the LAN.  If this action succeeds, the test will validate that the machine is capable of accurately receiving and transmitting data over the modem or the network.  This process repeats ten times.  If each of the ten iterations is successful, the test is considered a success. 

Test Components

The wake-on-ring/wake-on-LAN test consists of two applications: DOZER.EXE and WAKER.EXE.  DOZER runs on the test machine and conducts the wake-on-ring/wake-on-LAN testing and validation. WAKER runs on the wake-up server.  The two applications communicate through a TCP/IP socket connection.

DOZER

DOZER conducts the wake-on-ring/wake-on-LAN tests, validating that the machine wakes and functions properly. 

WAKER

WAKER wakes up the machine(s) running DOZER.  Once awake, DOZER will exchange data with WAKER order to validate that the machine is functioning properly.

Testing

Marking the Wake-up Device

DOZER ensures that the modem or network card is marked as the wake-up device before suspending the machine. 

Wake-on-ring

Windows 98 transparently marks the modem as the wake-up device. By design, when a modem’s COM port is opened it is marked as the wake-up device.  DOZER has only to maintain an open COM port as the system suspends in order to enable wake-on-ring.

Windows 2000 requires a call to RequestDeviceWakeup() in order to mark the modem as the wake-up device. DOZER passes the modem’s COM port handle to RequestDeviceWakeup as soon as it opens a connection to the modem.

Wake-on-LAN

If the network card is capable of wake-on-LAN, both Windows 98 and Windows 2000 automatically mark it as the wake-up device.  

Failure Recovery

DOZER will recover from wake-on-ring/wake-on-LAN failures as well resume failures.

Wake-on-ring/Wake-on-LAN failure

DOZER sets a waitable timer to awaken the machine if wake-on-ring/wake-on-LAN fails to do so.  If the resume timer awakens the machine, DOZER notes that the test failed and proceeds to the next iteration of the test.

Resume failure

DOZER has made provisions for machines which fail to resume.  As soon as the machine is restarted, DOZER notes that the test failed and continues with the next iteration of the test.

Validating

Once DOZER has confirmed that the machine successfully woke-on-ring/woke-on-LAN, it validates that the wake-up device is functioning properly by exchanging a predefined string of randomly generated characters with WAKER.  If the data is transmitted/received completely and without corruption, then DOZER declares the device successfully awakened the machine.

Usage

Both DOZER and WAKER allow you to make changes to various internal settings via command line parameters or dialog boxes.  

You must provide DOZER with the name of the wake-up server.  If you do not provide the name on the command line, then DOZER will prompt for it.  Additionally, if you are testing wake-on-ring, you must provide both DOZER and WAKER with the appropriate phone numbers. Unlike typical telecommunications applications, do not provide the telephone number you are calling.  Instead, provide the telephone number of the line connected to the machine.

DOZER

Command Line Syntax

Dozer [/I x] [/K] [/L file.ext] [/P xxx-xxxx] [/Q] [/S server] [/R] [/T x] [/V] [/?]

Where:

/I
specifies the number of iterations

/K
suppresses suspend (Keep awake)

/L 
specifies the name of the log file

/P
specifies the telephone number

/Q
turns on query mode (DOZER queries user before starting test)

/R
turns on the ability to test root-enumerated modems

/S
specifies the name of the wake-up server

/T
specifies the amount of time (in seconds) the system should sleep

/V
turns on verbose output

/?
displays help

Starting the Test

Once DOZER is running, you can start the test by selecting Test | Start.

WAKER

Command Line Syntax

Waker [/P xxx-xxxx] [/?]

Where:

/P
specifies the telephone number

/?
displays help

Section 5

Reference Documents

ACPI Specification v 1.0a

Errata to the ACPI specification 1.0

PCI Specification 2.1

PC 98 System Design Guide

The ACPI specification and the errata to the ACPI specification are available at http:\\www.teleport.com\~acpi

The PCI specification is available from the PCI SIG.

The PC98 System Design Guide is available from MS Press ISBN 1-57231-716-7
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