Alpha System Startup Procedure

At power-up, Alpha processors first load a small primary startup program from the serial ROM to their on-chip instruction cache and start it. This program contains routines for recognition, diagnosis, initialization, and primitive configuration of the basic system components: CPUs, memory, cache, and the internal I/O subsystem. 

Near the end of the primary startup program, when the internal I/O connection has been established, the PALcode (OpenVMS and Tru64 UNIX only) and the firmware are loaded from flash EPROM and started by the primary startup program, which then retires. 

Using the NVRAM information, the firmware: 

· Configures the total system

· Replaces primitive drivers and protocols (where appropriate) 

· Initializes the storage subsystem, all installed options and devices connected to them

· Optionally initializes the network

· Builds the operating system environment 

After this, an operating system can be booted from disk or from a network device, or other tasks that are supported at the firmware level can be performed.

Firmware Overview

Firmware Tasks

The main firmware tasks are

· Startup diagnostics

· System configuration

· System initialization

· System preparation for the operating system boot

· Performing tests and exercisers

Firmware Interfaces

The Alpha firmware provides three interfaces:

· Hardware interface

· Operating system interface

· User interface

Hardware Interface

The hardware interface consists of the following components:

· Initialization procedures

· Drivers and protocols

· Settings (environment variables)

· Test routines and exercisers

All hardware components of the system are detected, configured, tested, initialized, and controlled by the firmware during system startup.

Most drivers and protocols are already part of the firmware and are configured either automatically by the firmware or manually by the user. Additional drivers or protocols are installed at the operating system level rather than at the firmware level.

Test routines and exercisers are useful tools for checking the hardware to find or exclude hardware errors in case of trouble.

Operating System Interface

The most important part of the operating system interface is a set of configuration data called environment variables which is stored in NVRAM.

Additionally, the operating systems can use tools and utilities that are components of the firmware.

OpenVMS, Tru64 UNIX, and Linux are 64-bit operating systems. Currently, Windows NT is a 32-bit operating system. Each operating system has individual requirements. Windows NT configuration settings may be different from OpenVMS and Tru64 UNIX configuration settings.

Consequently, there are two different firmware types: 

· One for Windows NT called AlphaBIOS 

· One for OpenVMS and Tru64 UNIX called SRM firmware. SRM means System Reference Manual. This is where the SRM console is described.

Depending on the value of an environment variable named os_type, the operating system specific firmware and PALcode (OpenVMS and Tru64 UNIX) are loaded. The firmware provides the operating system specific environment so that the operating system can be booted and run.

User Interface

There are two consoles:

· AlphaBIOS console for Windows NT

· SRM console for OpenVMS and Tru64 UNIX
The user interface provides functionality for:

· System configuration, control, and configuration checking. Configuration settings can be altered at the console level. The system configuration and all devices attached to the system can be viewed from the console.

· Utility start. For example, the ISA or EISA configuration utilities or SCSI configuration utilities such as ra200rcu.exe run at the console level.

· Operating system installation. Installation and system configuration for an operating system can only be performed from the related console.

· Boot manager. Operating system boot is started from the console. Also, the way the operating system is booted, for example automatic or manual, immediate or delayed boot, can be set from the console.

· System security. From the console, a password and secure mode can be set for restricted system access.

· Startup customization. Power-up scripts can automatically be started as the last step of the startup sequence.

Alpha Firmware, PALcode, and Environment Variables

Alpha firmware resides on flash EPROMs. In AlphaServer systems, all firmware is present on flash EPROMs at the same time.  This includes the OpenVMS and Tru64 UNIX firmware, as well as the Windows NT firmware. The user can switch from AlphaBIOS to the SRM console, and vice versa.

PALcode for OpenVMS and PALcode for Tru64 UNIX also reside on the flash EPROMs. The operating system specific PALcode is loaded and executed depending on the value of the os_type environment variable.

Configuration data, called environment variables, are stored in nonvoltile RAM. Most of these variables can be altered by the user. These settings are used by the firmware and the operating systems.

Both operating system and hardware support is provided by firmware, PALcode, and environment variables. Rapid hardware development and new operating system functionalities are the major reasons for frequent firmware updates.

Approximately two to four new firmware versions can be expected per year. In addition, intermediate versions are available for bug fixing.

Console Systems

SRM Console

On AlphaServer systems, the SRM console supports OpenVMS and Tru64 UNIX. It is a command line interface (CLI) using 

· UNIX-related commands, partially case-sensitive

· OpenVMS related commands

· Scripts

Components of the SRM console include:

· Procedures to display system, component, or configuration information: show, info
· Procedures for system or component configuration: set, clear
· Procedures to interact with the system: continue, crash, halt, initialize, prcache, start, stop
· Manual: help, man
· Utilities: alphabios, boot, lfu,

· Test procedures: deposit, examine, test
· Line editor: edit
· File viewer: cat, more
· Security tools: login, set secure
Although a basic set of common commands exists, there are also differences:

· From machine type to machine type (for example, server specific functions).

· From console version to console version (for example, new feature support).

AlphaBIOS

AlphaBIOS supports Windows NT. It has a Windows-based, menu-oriented user interface.

AlphaBIOS features vary slightly between different system models. For example, some systems with AlphaBIOS have EISA and PCI expansion slots, others have ISA and PCI expansion slots, and some new Compaq AlphaServer systems such as DS10 and ES40 have PCI expansion slots only. As a result, EISA setup options appear in the AlphaBIOS screens for the systems with EISA slots, and not in the AlphaBIOS screens for ISA/PCI systems. In addition, new AlphaBIOS version can add new features.

While the AlphaBIOS console is active, you can reset the Alpha system at any time by pressing the Ctrl + Alt + Del key combination.

Some of the topics discussed in this module might not apply to a specific AlphaServer model. Where a discussion does not apply to all models, this is clearly noted.

AlphaBIOS consists of two basic windows

· The AlphaBIOS initialization window is displayed each time at system startup and reports the system initialization progress. It does not allow for user interaction.

· The AlphaBIOS setup window has to be invoked manually during the system startup procedure when needed while the AlphaBIOS initialization window is displayed. Otherwise it is skipped. The setup window allows for user interaction.

· At the end of the system startup procedure, an operating system selection menu is displayed for a given countdown time.  When the countdown terminates, AlphaBIOS boots Windows NT if the operating system is installed.

Alpha systems can have multiple (up to four) versions of Windows NT installed at the same time. This can be very useful in a variety of circumstances, for example, when testing application compatibility across different versions of Windows NT.

Each time you install a separate version of Windows NT, a new operating system selection is created. Although you can start any of the installed versions of Windows NT, one of the installed versions must be the primary operating system. The version of Windows NT you select as the primary operating system is the one that is displayed first, is highlighted by default, and automatically starts if the Auto Start option is enabled in AlphaBIOS.

SRM Environment Variables

	pal
	Current OpenVMS and Tru64 UNIX PALcode versions




SRM Console Commands

	arc
	Equivalent to alphaBIOS
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