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1 Introduction

1.1 Document Structure

This document consists of these major sections:

Introduction: Contains a brief overview of the ACPI Component Architecture (CA) and the
interfaces for both the Core Subsystem and OS Services Layers.

Architecture Overview: Overview of the main architectural components and interface to the host
operating system. Summary of the computational and architectural model that isimplemented
by the ACPI component architecture.

Design Details: Details concerning design decisions and execution model.

I mplementation Details: Details concerning implementation specifics.

Data Types and | nterface Parameters: Descriptions of the major data types and data structures
that are exposed via the external interfaces. Other related information required to use the
ACPICA subsystems and interfaces.

Subsystem Configuration: Description of the available configuration options to tailor the
subsystem to different compilers and machines, as well as run-time tuning options.

ACPICA Core Subsystem I nterfaces: Detailed description of the programmatic interfaces that are
implemented by the core component of the ACPI Component Architecture.

OS Services Layer Interfaces: Detailed description of the programmatic interfaces that must be
implemented by operating system vendorsin the layer that interfaces the ACPICA Core
Subsystem to the host operating system.

ACPICA Deployment Guide: Tips and techniques on how to use the Core Subsystem interfaces,
and how to implement the OSL interfaces to host a new operating system.

Tools and Utilities: A brief overview of the miscellaneous tools and utilities that are part of the
ACPICA package.

ACPI CA Debugger Reference: Overview, installation and configuration, and detailed
descriptions of the command set.

1.2 Rationale and Justification

The complexity of the ACPI specification leads to alengthy and difficult implementation in
operating system software. The purpose of the ACPI component architectureisto simplify ACPI
implementations for operating system vendors (OSV's) by providing major portions of an ACPI
implementation in OS-independent ACPI modules that can be integrated into any operating system.

The ACPICA software can be hosted on any operating system by writing a small and relatively
simple trand ation service between the ACPICA subsystem and the host operating system (This
service is known as the OS Services Layer).
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1.3 Reference Documents

ACPI documents are available at http://www.acpi.info
Advanced Configuration and Power Interface Specification, Revision 1.0, December 1, 1996

Advanced Configuration and Power Interface Specification, Revision 1.0a, July 1, 1998
Advanced Configuration and Power Interface Specification, Revision 1.0b, February 8, 1999
Advanced Configuration and Power Interface Specification, Revision 2.0, July 27, 2000

Advanced Configuration and Power |nterface Specification, Revision 2.0a, March 32, 2002
Advanced Configuration and Power Interface Specification, Revision 2.0b, October 11, 2002
Advanced Configuration and Power |nterface Specification, Revision 2.0c, August 23, 2003
Advanced Configuration and Power Interface Specification, Revision 3.0, September 2, 2004
Advanced Configuration and Power Interface Specification, Revision 3.0a, December 30, 2005
Advanced Configuration and Power Interface Specification, Revision 3.0b, October 10, 2006
Advanced Configuration and Power Interface Specification, Revision 4.0, June 16, 2009
Advanced Configuration and Power Interface Specification, Revision 4.0a, April 5, 2010

ACPICA documents are available at http://www.acpica.org/documentation/
iASL: ACPI Source Language Optimizing Compiler and Disassembler User Reference

1.4 Overview of the ACPI Component Architecture

The ACPI Component Architecture (also referred to by the term “ACPICA” in this document)
defines and implements a group of software components that together create an implementation of
the ACPI specification. A major goal of the architecture isto isolate all operating system
dependenciesto arelatively small trandation or conversion layer (the OS Services Layer) so that the
bulk of the ACPICA code is independent of any individual operating system. Therefore, hosting the
ACPICA code on new operating systems requires no source changes within the ACPICA code itself.
The components of the architecture include:

An OS-independent ACPICA Core Subsystem component that provides the fundamental ACPI
services such asthe AML interpreter and namespace management.

An OS-dependent OS Services Layer for each host operating system to provide OS support for
the A%PI CA Core Subwster? P 9 P PP

An ASL compiler-disassembler for translating ASL code to AML byte code and for
disassembling existing binary ACPI tables back to ASL source code.

Several ACPI utilities for executing the interpreter in ring 3 user space, extracting binary ACPI
}_abl es/fLrJom tfhe output of the AcpiDump utility, and translating the ACPICA source code to
inux/Unix format.

This document describes the ACPICA Subsystem, OS services layer, and utilities. TheiASL
compiler is documented in the iASL Compiler User Reference.

In the diagram below, the ACPICA subsystem is shown in relation to the host operating system,
device driver, OSPM software, and the ACPI hardware.
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Figure 1. The ACPI Component Architecture
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2

2.1

21.1

2.1.2

Architecture Overview

Overview of the ACPICA Subsystem

The ACPICA Subsystem implements the low level or fundamental aspects of the ACPI
specification. Included are an AML parser/interpreter, ACPI namespace management, ACPI table
and device support, and event handling. Since the ACPICA core provides low-level system services,
it also requires low-level operating system services such as memory management, synchronization,
scheduling, and I/O.

To alow the Core Subsystem to easily interface to any operating system that provides such services,
an Operating System Services Layer trandates ACPICA-to-OS requests into the system calls
provided by the host operating system. The OS Services Layer isthe only component of the
ACPICA that contains code that is specific to a host operating system.

Thus, the ACPICA Subsystem consists of two major software components:

1. The ACPICA Core Subsystem provides the fundamental ACPI services that are independent
of any particular operating system.

The OS Services Layer (OSL) provides the conversion layer that interfaces the ACPICA Core
Subsystem to a particular host operating system.

When combined into a single static or loadable software module such as a device driver or kernel
subsystem, these two major components form the ACPICA Subsystem. Throughout this document,
the term “ACPICA Subsystem” refersto the combination of the ACPICA Core Subsystem with the
OS Services Layer componentsinto asingle module, driver, or load unit.

ACPICA Core Subsystem

The ACPICA Core Subsystem supplies the major building blocks or subcomponents that are
required for all ACPI implementations— including an AML interpreter, a namespace manager,
ACPI event and resource management, and ACPI hardware support.

One of the goals of the ACPICA Core Subsystem is to provide an abstraction level high enough
such that the host operating system does not need to understand or know about the very low-level
ACPI details. For example, all AML code is hidden from the host. Also, the details of the ACPI
hardware are abstracted to higher-level software interfaces.

The Core Subsystem implementation makes no assumptions about the host operating system or
environment. The only way it can request operating system servicesis viainterfaces provided by the
OS Services Layer.

The primary user of the services provided by the ACPICA Core Subsystem are the host OS device
drivers and power/thermal management software.

Operating System Services Layer

The OS Services Layer (or OSL) operates as atrand ation service for requests from the ACPICA
core subsystem back to the host OS. The OSL implements a generic set of OS service interfaces by
using the primitives available from the host OS.
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Because of its nature, the OS Services Layer must be implemented anew for each supported host
operating system. There isasingle ACPICA Core Subsystem, but there must be an OS Services
Layer for each operating system supported by the ACPI component architecture.

The primary function of the OSL in the ACPI Component Architectureisto be the small glue layer
that binds the much larger ACPICA Core Subsystem to the host operating system. Because of the
nature of ACPI itself — such as the requirement for an AML interpreter and management of alarge
namespace data structure — most of the implementation of the ACPI specification isindependent of
any operating system services. Therefore, the Core Subsystem is the larger of the two components.

The overall ACPI Component Architecture in relation to the host operating system is diagrammed
below.

Figure 2. ACPICA Subsystem Architecture

2.1.3

2131

6 Operating System

ACPICA Subsystem Module

ACPICA Core Subsystem

OS Services Layer

Relationships Between the Host OS, Core Subsystem, and
OSL

Host Operating System Interaction

The Host Operating System makes direct calls to the Acpi* interfaces within the ACPICA Core
Subsystem to request ACPI services.

Whenever the ACPICA Core Subsystem requires operating system services, it makes calls the OS
Services Layer. The OSL component “calls up” to the host operating system whenever operating
system services are required, either for the OSL itself, or on behalf of the Core Subsystem
component. All native (OS-dependent) calls made directly to the host are confined to the OS
Services Layer. The core ACPICA code contains no operating system-specific code.
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2.1.3.2

2.1.3.3

OS Services Layer Interaction

The OS Services Layer provides operating-system dependent i mplementations of the predefined
AcpiOs* interfaces. These interfaces provide common operating system services to the Core
Subsystem such as memory allocation, mutual exclusion, hardware access, and 1/0. The Core
Subsystem component uses these interfaces to gain access to OS services in an OS-independent
manner. Therefore, the OSL component makes calls to the host operating system to implement the
AcpiOs* interfaces.

ACPICA Core Subsystem Interaction

The ACPICA Core Subsystem implements a set of external interfaces that can be directly called
from the host OS. These Acpi* interfaces provide the actual ACPI services for the host. When
operating system services are required during the servicing of an ACPI request, the Core Subsystem
makes requests to the host OS indirectly viathe fixed AcpiOs* interfaces.

The diagram below illustrates the relationships and interaction between the various architectural
elements by showing the flow of control between them. Note that the Core Subsystem never calls
the host directly -- instead it makes callsto the AcpiOs* interfacesin the OSL. This providesthe
ACPICA code with OS-independence.

Figure 3. Interaction between the Architectural Components
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2.2 Architecture of the ACPICA Core Subsystem

The Core Subsystem is divided into several logical modules or sub-components. Each module
implements a service or group of related services. This section describes each sub-component and
identifies the classes of external interfaces to the components, the mapping of these classes to the
individual components, and the interface names.

These ACPICA modules are the OS-independent parts of an ACPI implementation that can share

common code across all operating systems. These modules are delivered in source code form (the
language used is ANSI C), and can be compiled and integrated into an OS-specific ACPI driver or
subsystem (or whatever packaging is appropriate for the host OS.)

The diagram below shows the variousinternal modules of the ACPICA Core Subsystem and their

relationship to each other. The AML interpreter forms the foundation of the component, with
additional services built upon this foundation.

Figure 4. Internal Modules of the ACPICA Core Subsystem
Resource Event
Management Management
Namespace ACPI Table ACPI Hardware
Management Management Management
QML Interpreter

2.2.1 ACPI Table Management

This component manages all ACPI tables such asthe RSDT/XSDT, FADT, FACS, DSDT, SSDT,
etc. The tables may be loaded from the firmware or directly from a buffer provided by the host
operating system. Servicesinclude:

ACPI Table Verification

ACPI Tableinstallation and removal

Accessto all available ACPI tables

2.2.2 Early ACPI Table Access

In many cases, certain ACPI tables are required by the host OS very early during system/kernel
initialization. For example, the ECDT (Embedded Controller Boot Resources Table) and MADT
(Multiple APIC Description Table) may be required before hardware elements can be initialized
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2.2.3

2.2.4

2.2.5

2.2.6

properly. Thisinitialization and thus these ACPI tables may be required before the kernel dynamic
memory (and virtual memory) is available.

To support this need, the ACPICA Table Manager component is designed as a standalone service
that can be initialized and used independently from the rest of the ACPICA core subsystem. It can
be executed with no need for any dynamic memory, and only the need for a single memory mapping
at any giventime.

AML Interpreter

The AML interpreter isresponsible for the parsing and execution of the AML byte code that is
provided by the computer system vendor. Most of the other services are built upon the AML
interpreter. Therefore, there are no direct externa