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Preface

Notice

THISDOCUMENT ISPROVIDED "ASIS" WITH NO WARRANTIES WHATSOEVER, INCLUDING
ANY WARRANTY OF MERCHANTABILITY, NONINFRINGEMENT, FITNESS FOR ANY
PARTICULAR PURPOSE, OR ANY WARRANTY OTHERWISE ARISING OUT OF ANY PROPOSAL,
SPECIFICATION OR SAMPLE. IBM, Intel, Microsoft Corporation, Panasonic Corporation, Sony
Corporation, Toshiba Corporation, The Walt Disney Company and Warner Bros. disclaim al liahility, including
liahility for infringement of any proprietary rights, relating to use of information in this specification. No
license, express or implied, by estoppel or otherwise, to any intellectual property rights are granted herein.

This document is subject to change under applicable license provisions.

Copyright © 2005-2009 by Intel Corporation, International Business Machines Corporation, Microsoft
Corporation, Panasonic Corporation, Sony Corporation, Toshiba Corporation, The Walt Disney Company, and
Warner Bros. Third-party brands and names are the property of their respective owners.

Intellectual Property
Implementation of this specification requires alicense from AACS LA LLC.

Contact Information
Please address inquiries, feedback, and licensing requeststo AACS LA LLC:
e Licensing inquiries and requests should be addressed to licensing@aacsla.com.
o Feedback on this specification should be addressed to comment@aacsla.com.
The URL for the AACS LA LLC web siteis http://www.aacsla.com.
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Chapter 1
Introduction

1 Introduction

1.1 Purpose and Scope

The Advanced Access Content System (AACS) specification defines an advanced, robust and renewable
method for protecting entertainment content, including high-definition audiovisual content. The specificationis
organized into several “books’. The Introduction and Common Cryptographic Elements book defines
cryptographic procedures that are common among the various defined uses of the protection system. This
document (the Pre-recorded Video Book) specifies additional details for using the system to protect audiovisual
content distributed on pre-recorded (read-only) storage media. Specifications covering other storage types,
transmission media and formats are expected to be available in the future (see Section 1.6 below).

The use of this specification and accessto the intellectual property and cryptographic materials required to
implement it will be the subject of alicense. A license authority referred to asAACS LA LLC (heresfter
referred to asAACS LA) isresponsible for establishing and administering the content protection system based,
in part, on this specification.

1.2 Overview

In addition to the general objectives described in the Introduction and Common Cryptographic Elements book
of this specification, the use of AACS for protecting Pre-recorded Video Content was designed to meet the
following specific criteria

e Provide robust protection for both off-line playback and optional enhanced uses enabled viaon-line
connection.

Provide for extended and extensible usage (e.g. jukebox storage, pay for copy).
Independent of physical storage format to the degree possible.
Compliant players can authenticate that content came from an authorized, Licensed Replicator.

Figure 1-1 presents an informative overview of the system, as used for protecting Pre-recorded high-definition
Video Content. Actual details and requirements of system operation are described in subsequent chapters.
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Figure 1-1 — System Overview (Informative)

The owner of audiovisual content that is to be protected provides that content and an associated set of usage
rulesto a Licensed Replicator.

The licensing entity provides to the Licensed Replicator device revocation datain the form of aMediaKey
Block (MKB). Asdescribed in the Introduction and Common Cryptographic Elements book of this
specification, the MKB will enable players, each using its set of device keys, to calculate the MediaKey. If a
set of device keysis compromised in away that threatens the integrity of the system, an updated MKB can be
provided by the Licensing Entity that will cause a device with the compromised set of device keysto calculate a
different key than is computed by devices containing unrevoked device keys. In thisway, the compromised
device keys are “revoked” by the new MKB.

The licensing entity also provides to the Licensed Replicator content revocation datain the form of a Content
Revocation List (CRL), and a Content Certificate, both cryptographically signed by AACS LA. The Certificate
identifies the content and includes a cryptographic hash thereof (based on a series of hashes), which the
licensing entity receives from the replicator prior to signing the Certificate. The CRL identifies content that has
been signed and contains avalid certificate but has since been revoked and therefore shall not be accessed by a
compliant player.

Thelicensing entity also provides to the Licensed Replicator device variation datain the form of a Sequence
Key Block (SKB), and secret keys, called Media Key Variants, based on both the device variation data and
MediaKey.

The Licensed Replicator encrypts the AACS Content to be protected, using one or more secret keys of its own
choosing, called Title Keys. The replicator encrypts the Title Keys in one or more keys derived from the Media
Key. For usage rules that can be modified by a Compliant Recorder, the replicator denotes one of the Title Keys
asthe primary Title Key and cryptographically binds that Title Key to those usage rules to prevent any
malicious alteration of those usage rules. The AACS Content, usage rules, MKB, SKB, CRL and Content
Certificate are all pre-recorded onto the storage medium.

AACS LA provides secret Device Keys and Segquence Keysto licensed manufacturers for inclusion in
compliant playback devices/applications (Device Key sets and Sequence Key sets are typically unique per
device/application). When a storage medium with AACS Content is placed in a compliant player, the player
uses its Device Keysto process the MKB and calculate the corresponding Media Key. Using the MediaKey
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and its Sequence Keys to process the SKB, the device will calculate a particular MediaKey Variant. Assuming
the given set of Device Keys has not been revoked, the calculated key will be one of the keys used by the
Licensed Replicator. The player uses an inverse procedure to that used by the Licensed Replicator to derive a
Title Key. The player also uses the Title Key to provide access to the AACS Content in a compliant manner.

AACS LA aso providesits Entity Public Keys(i.e., itsAACS LA Public Key and AACS LA Content
Certificate Public Key) to Licensed Manufacturers for inclusion in compliant devices/applications. Prior to
accessing content that has been signed as described in this book, a Compliant Player reads the Content
Certificate and CRL from the pre-recorded medium, and uses the Entity Public Keysto verify their integrity. If
either verification fails, accessis aborted.

The compliant player keeps the CRL in non-volatile storage, unless it already has a more up-to-date list. Using
the most up-to-date CRL, the player checks to seeif the content isrevoked, and if it is, accessis aborted.
During playback, the compliant player calculates a series of content hashes using the same method used by the
replicator. If the player’s calculated hash values differ at any point from the replicator-stored values, accessis
aborted.

The system enables certain enhanced uses of Pre-recorded Video Content, at the election of the Content Owner,
through the use of arobust on-line connection. For example, a home video server might connect with a service
provider to obtain authorization to make a protected local copy of a given pre-recorded Title for “jukebox”
purposes. Such authorization might be provided free-of-charge to the owner of the optical media, with any
additional authorized copiesincurring acharge. Thus, thisand other enhanced uses may entail business
interaction between Content Owners and Service Providers, asindicated by the dashed line in the figure above.

1.3 Organization of this Document

This document is organized as follows:

e  Chapter 1 provides an introduction and overview.

e  Chapter 2 describes procedures related to the authentication and revocation of pre-recorded content.

e Chapter 3 describes procedures for the production (encryption) and off-line playback (decryption) of
protected pre-recorded content.

e  Chapter 4 describes the Sequence Key Block.
e  Chapter 5 describes how devices can perform a Managed Copy of content protected by AACS.

1.4 References

This specification shall be used in conjunction with the following publications. When the publications are
superseded by an approved revision, the revision shall apply.

e AACSLA, License agreement

e Introduction and Common Cryptographic Elements book

e  Specification of Exclusive XML Canonicalization, http://www.w3.0rg/TR/xml-exc-c14n/#sec-
Specification

o  Objects, Images and Appletsin HTML Documents. Generic inclusion: the OBJECT element,
http://www.w3.org/TR/html4/struct/obj ects.html#edef-OBJECT

¢ Mt Fuji Commands for Multimedia Devices Version 7 Revision 0.9 or later

1.5 Document History

This document version 0.951 adds corrections for editorial erratato version 0.95, which superseded version
0.92 dated November 29, 2007. It contained editorial improvements since the 0.92 version, plus the following
changes:

e Maodificationsto the Content Certificate for Bus Encryption

e Changesto Managed Copy protocols described in Chapter 5 and the Appendices to support recovery
from interrupted transactions and provide significant clarifications.

o Updated description and integrity protocol PMSN
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e Addition of the Recordable Media Revocation Record Type
e Addition of Content Certificate ID to Request Offers

1.6 Future Directions

With its advanced, robust cryptography, key management and renewal mechanisms, it is expected that this
technology will develop and expand, through additions to this specification, to address content protection for
additional storage types, application formats and usage models, as authorized by AACSLA.

1.7 Notation

Except where specifically noted otherwise, this document uses the same notations and conventions for
numerical values, operations, and bit/byte ordering as described in the Introduction and Common
Cryptographic Elements book of this specification.

1.8 Terminology

Except where specifically noted otherwise, this document uses the same terminology as described in the
Introduction and Common Cryptographic Elements book of this specification

1.9 Abbreviations and Acronyms

Except where specifically noted otherwise, this document uses the same abbreviations and Acronyms as
described in the Introduction and Common Cryptographic Elements book of this specification.
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Chapter 2
Content Revocation

2 Introduction

This chapter describes a robust mechanism whereby content on individual media can be revoked to prevent
playback of unauthorized content. Thisis accomplished by applying cryptographic signatures to authorized
content and storing those signatures on the media with the content. The signature is validated before allowing
playback. A Content Revocation List (CRL) is also embedded onto media and then stored in non-volatile
memory by players and contains alist of content that contains avalid signature but has since been revoked. The
License Agreement describes the conditions under which such revocation can occur. Figure 2-1 presents an
overview of the approach, and details are provided in subsequent sections.

Content Owner

Content

Rules
Prerecorded Video

Licensed Replicator
[
Encrypted
Content

5
Content

Verify |
Verify & e
Process g

Entity Public Keys

- Licensing Entity

® CRLa
=+ (provided to

Private Keys Public Keys >
& &4 v manufacturer)

et

Figure 2-1 — Content Validation and Revocation Overview
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2.1 Scope

The content verification and revocation scheme described in this chapter can be applied to both AACS

Encrypted and Unencrypted data. In this chapter, AACS Encrypted shall mean encrypted as described in this

specification and as applied to content formatted as defined in the format specific books of this specification.

Unencrypted shall mean content which could have been AACS Encrypted but was not, and is completely

unprotected, i.e., inthe clear. Any content to which the AACS content verification rules can apply, whether

AACS Encrypted or Unencrypted, isreferred to in this chapter as Certifiable Content. Content that conformsto

this scheme isreferred to as Certified. The format specific books of this specification shall define requirements,

if any, for verifying the content signature that are not provided in this specification book.

e Certifiable Content that is AACS Encrypted shall conform to this scheme.

e Certifiable Content that is Unencrypted but on the same media as AACS Content shall also conform to this
scheme.

o Certifiable Content that is completely Unencrypted is not required under this license to conform to this
scheme.

AACS Licensed Players shall verify that the signature is correct as defined in Section 2.6 before providing

accessto all content (AACS Encrypted or Unencrypted) which has been signed as described in this chapter,

including signed content that is completely Unencrypted. It is anticipated that format specific books will be

added to this specification which will define how to apply this scheme to other pre-recorded video formats

which do not utilize AACS encryption asit is defined in this specification.

2.2 Content Signing infrastructure

Licensed Players will contain the Entity Public Keysthat will be used as the root of trust for validating content
signatures. Media containing content signed in accordance with this scheme will contain the following items:

e  Content Certificate
e Content Hash Table
e Content Revocation List

The Content Certificate and Content Hash Table are together used to validate the authenticity of the content and
prevent playback of that content if the signature is not valid. The Content Revocation List is a mechanism to
prevent playback of content that contains avalid signature but is not valid content.

The Content Certificate, Content Hash Table, and Content Revocation List shall be stored on the pre-recorded
media with the signed content. The details and file formats for storing thisinformation are contained in the
format specific books of this specification.

2.3 Content Hash Table

Replicators shall include with each Certified Content (i.e., content signed with an AACS Content
Certificate),that they produce a Content Hash Table (CHT). The CHT consists of a series of cryptographic hash
values calculated by the replicator, which cover the complete content, including any unencrypted content
included on the same mediawith AACS Content. For storage media that contain more than one physical layer,
the storage medium may contain a separate Content Hash Table for each layer. Details of CHT format,
calculation and storage are specific to each supported format, and are provided in the format-specific books of
this specification.

Theinclusion of a Content Hash Table, together with the use of its digest in signing the Content Certificate,
enables Licensed Products to verify a correspondence between the Content Certificate and the pre-recorded
content with which it isused. If thisverification fails, access to such content shall be aborted. When providing
access to Certified Content, the Licensed Product shall calculate the series of content hash values using the
same algorithm used by the replicator, and shall abort such accessif at any time a calculated hash value does
not match the corresponding hash value provided by the replicator in the CHT. Unless the Licensed Product
has a robust means of detecting a change of the pre-recorded storage medium, it shall re-verify that the hash of
the CHT isthe same as the Content Hash Table Digest contained in the Content Certificate whenever aCHT is
re-read from the medium.
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2.4 Content Certificate

Licensed Replicators shall include with any Certified Content that they produce, a signed Content Certificate
covering that content. The Content Certificate is stored as unencrypted data on the same storage medium as the
Certified Content, as described for each supported content format elsewhere in this specification. For storage
media that contain more than one physical layer, the storage medium may contain a separate Content Certificate
for each layer. Where a storage medium contains Certified Content in more than one content format, a Content
Certificate shall beincluded for each format. Table 2-1 shows the format of the Content Certificate.
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Table 2-1 — Content Certificatefor Pre-recorded Video

Bit
Byte 7 6 5 4 3 2 0
0 Certificate Type: 0045
1 BEE Reserved
2
. Total_Number_of HashUnits
5
6 Total_Number_of Layers
7 Layer_Number
8
e Number_of HashUnits
11
12 .
13 Number_of Digests
14 .
15 Applicant ID
16 (msb) CCSSID (Ish) | Sequence Number 1
17 Sequence Number 1 \ (msb)
18 Timestamp
19 (Isb) ‘ Sequence Number 2
5(1) Minimum CRL Version
22
23 Reserved
24 - .
o5 Length_Format_Specific_Section
26 - .
Format_Specific_Section
26;"'__ 1 Reserved for definition and possible extension in Adaptation books
26+L
: Content Hash Table Digest #1
33+L
26+L+(N-1)*8
Content Hash Table Digest #N
33+L+(N-1)*8
34+L+(N-1)*8
: Signature Data
73+L+(N-1)*8

Note: L isthe length determined by Lengh Format_Specific_Section. See the description below.
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Each Content Certificate includes:

A 1-byte Certificate Type value, where 00,6 shall be used to indicate a first-generation AACS Content
Certificate

A 1-bit Bus Encryption Enabled (BEE) flag, where 0, means that bus encryption is not enabled for the
content covered by this Content Certificate, and 1, means that bus encryption is enabled for that
content.

A 4-byte Total_Number_of _HashUnits field indicates the total number of Hash Unites on the optical
media
A 1-byte Total_Number_of Layersfield indicates the total number of layers on the optical media

A 1-byte Layer Number field indicates the layer of the optical mediafor which this Content
Certificateis created. NOTE: Thisfield may not be used by every Format. Additional details on the
meaning and use of this field may be provided in the Format specific books of this specification.

A 4-byte Number_of HashUnits field indicates the number of Hash Units on the layer for which this
Content Certificate is created. NOTE: Thisfield may not be used by every Format. Additional details
on the meaning and use of this field may be provided in the Format specific books of this specification.

A 2-byte Number_of_Digests field indicates the number of Content Hash Table Digests contained
within the Content Certificate. NOTE: Additional details on the meaning and use of thisfield may be
provided in the Format specific books of this specification.

A 2-byte Applicant ID, assigned by the AACS LA. Each adopter that will be submitting requests to
AACS LA to create Content Certificates will be assigned a unique Applicant ID.

A 4-byte Content Sequence Number consists of 6-bit Content Certificate Signing Server ID (CCSS
ID), 15-bit Timestamp, and 11-bit Sequence Number that is a concatenation of 4-bit Sequence Number
1 and 7-bit Sequence Number 2, and is assigned by the AACS LA to uniquely identify the Certified
Content amongst that applicant’ s content. The combination of the Applicant ID and the Content
Sequence Number isreferred to as the Content Certificate ID. In other words, the Content Certificate
ID isa6-byte number. Timestamp indicates the date (referenced to UTC) when a Content Certificate
issigned, and contains avalue for the elapsed days from 1st January 2008 with the value 0
representing 1st January 2008. Timestamp values predating 2 February 2008 are reserved, and shall
not be used as a timestamp.

A 2-byte Minimum CRL Version value, assigned by the AACS LA to indicate the minimum Content
Revocation List Version number that shall accompany the Certified Content.

A 2-byte Length_Format_Specific_Section that specifies the length of the subseguent
Format_Specific_Section section. If thisvalue is zero, then the length of Format_Specific_Sectionis 2
to maintain byte alignment and the 2 bytes shall be treated as Reserved.

A Format_Specific_Section. The length of this section and the fields contained within it are defined
separately in the adaptation books for each Format utilizing AACS. The combination of the
Length_Format_Specific_Section field and the Format_Specific_Section field shall always be a
multiple of 4 bytes.

A series of 8-byte Content Hash Table Digests, containing the digests of the Content Hash Tables. The
digest consists of the least significant 64 bits of the resulting digest from SHA-1 as described in the
Introduction and Common Cryptographic Elements book of this specification.

A 40 byte Signature Data, calculated using the Entity Private Key, over the entire data up to and
including Content_Hash_Table Digest#N .

The Licensed Replicator shall obtain a signed Content Certificate from AACS LA for the content to be stored
on the medium, and where appropriate with a separate Content Certificate for each layer. The resulting Content
Certificate(s) and Content Hash Table(s) will be included with the content on the pre-recorded medium.

Section 2.5 contains additional details on what content shall be included in the creation of the Content
Certificate. The AACS LA will provide to the Licensed Replicator a current version of the Content Revocation
List which will also be included on the pre-recorded medium. The creation of the Content Certificateis
performed by the Licensed Replicator. The signing of the certificate is performed by a secure facility operated
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by AACSLA. TheLicensed Replicator will submit the certificate to the secure facility and receive the signed
certificate back from that facility.

The AACS LA providesits Entity Public Keys (which corresponds to the Entity Private Keys) to each licensed
manufacturer for inclusion in each licensed device or application produced. Licensed Products shall treat the
Entity Public Keys as Integrity Required, as defined in the AACS Compliance Rules. Prior to providing access
to Certified Content, Licensed Products shall verify the signature of the Content Certificate. If at any pointin
the process the verification fails, such access shall be aborted. Unless the Licensed Product has a robust means
of detecting change of the pre-recorded storage medium, it shall, whenever a Content Certificate isre-read from
the medium, either re-verify the signature of the Certificate or robustly verify that the Certificate is the same as
one whose signature it already verified, before using the Content Hash Table Digest contained therein for
comparisons with the CHT.

Prior to providing access to Certified Content, Licensed Products shall also read and process a Content
Revocation List having aList Version value equal to or greater than the Minimum CRL Version value, as
described below.

2.5 Creating Content Certificate
A Licensed Replicator shall create the Content Certificate by the following procedure.

1. Thedigests of theindividual units of content are computed as follows:

Cq = [SHA-1(Hash_Unit)] s 64
Where Hash_Unit is defined in the format specific Pre-recorded books of this specification and SHA-1 isthe
SHA hashing function as defined in Introduction and Common Cryptographic Elements book.

All Hash_Units on the media shall be included in this computation. In the case where some of the Hash_Units

on the media are encrypted and others are not encrypted, the digest of the unencrypted Hash_Units shall also be

included in the CHT. For Hash_Units that are encrypted, Cy4 shall be calculated after encryption of those

Hash_Units.

2. Eachinstance of Cqisstored in one or more Content Hash Tables (CHT) as defined in the format specific
Pre-recorded books of this specification.

3. Thedigest of each Content Hash Table is computed as follows:
CHT4=[SHA-1L(CHT)]s 64
4. Eachinstance of CHTis stored in a Content Certificate (CC) and the Content Certificate is
cryptographically signed as follows:
CCqq = AACS _Sign(AACS_CC,, CC)
With AACS _Sign as defined in Introduction and Common Cryptographic Elements book and the format and

layout of the Content Certificate as defined in Section 2.4. The private key, denoted AACS_CCyiy, iSan
additional private key of the AACS LA that is used only for the purpose of signing the Content Certificate.

This step will be performed at a secure facility operated by the AACS LA where AACS_CCyyiy i's securely
stored. The previous steps are all performed by the Licensed Replicator. This process is demonstrated in
Figure 2-2.
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Content Certificate Content Hash Table

Header (1 Header

; Step 2: Hash
Hash Table Digest the Hash Tables

; Step 1: Hash all
PKI Signature the Content Blocks

Content Digest

~a

Content

Figure 2-2 — Content Signing Process

2.6 Verifying Content Certificate

As acondition of playing, copying or other use of content stored on a pre-recorded media as defined in the
relevant format specific books of this specification, a Licensed Product shall verify the integrity of that content
by the following procedure, once for each starting use of that content.

1.

Selects a subset of hash units randomly from all content hash units, from which the content hash value is
calculated. The Licensed Product shall select the subset of hash units using one of the following two
procedures:

a) Selects 7 hash units randomly from all content hash units

b) Selectsthefirst hash unit and additionally selects at least 1% of the remaining content hash units from
the position where playback begins until the end of the Title, where the hash units are randomly
selected and evenly distributed throughout all content hash units. As an example, the Licensed
Product could use a pseudo randomly generated value modulo 100 to determine which one of the next
100 hash unitsto verify.

All digestsin the CHT shall be included in this selection process.
Calculates hash value for each of the selected content hash units.
Cq = [SHA-1(Hash_Unit)] g 64

Where Hash_Unit is defined in the Format-specific Pre-Recorded books of this specification and SHA-1is
the SHA hashing function as defined in Introduction and Common Cryptographic Elements book.

Reads Content Hash Table (or tables), which includes the content hash values corresponding to the
selected content hash units and calcul ates the Content Hash Table digest.

CHT4 = [SHA-1(CHT)] s 64

Reads Content Certificate, which includes the Content Hash Table digest (or digests) that should match the
digests calculated in step 3. If they do not match, the Licensed Product shall not proceed with content
playback.
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5. Verifiesthe Signature of the Content Certificate, where the Content Hash Table digest (or digests) has
been replaced with the digests calculated in step 3.

AACS Verify(AACS_CCpyp, CCqg, CC)
With AACS Verify asdefined in Introduction and Common Cryptographic Elements book. The public
key, denoted AACS_CC,, is an additional public key of the AACS LA that is used only for the purpose

of verifying the Content Certificate. All Licensed Players are required to store this AACS LA’ s additional
public key in away that resists malicious modification.

6. The Licensed Product will not proceed with content playback if the signature fails to correctly verify.

7.  For each selected hash unit, verifies that the calculated C,4 from step 2 is equal to the corresponding Cy that
was contained in the selected Content Hash Tables. The Licensed Product will not proceed with content
playback if the digest of any of the selected hash units fails to match the expected digest value.

In addition, the player computes the cryptographic hash of the usage rules stored on the media, C,,. The
Licensed Product will not proceed with content playback if C,, is not equal to the associated usage rules hash
value present in the content certificate.

Cu = SHA-1(Usage Rules)
This procedure is performed either before or after playback begins. If it is performed after playback begins and
the selection process described in step 1.ais utilized, steps 1 through 7 shall be completed within the first 300
seconds of playback. If itisperformed after playback begins and the selection process described instep 1.b is
utilized, steps 3 through 6 shall be completed within the first 30 seconds of playback.

2.7 Content Revocation List (CRL)

Under certain circumstances described in the License Agreement, a variety of revocation actions may be
accomplished using the CRL. These actionsinclude revocation of Certified Content (i.e., content signed with an
AACS Content Certificate), AACS Recordable Media used for Prepared Video, or Managed Copy Servers.
When this occurs, corresponding revocation records are added to the Content Revocation List. The Content
Revocation List issigned by AACS LA using its Entity Private Key and provided to all Licensed Replicators.
Licensed Replicators shall include the most recent CRL on each pre-recorded medium that they produce
containing Certified Content, in a manner consistent with normal production cycles as described in the License
Agreement, and as described for each supported content format elsewhere in this specification. The CRL isalso
included as part of any AACS Prepared Video disk image, as described in the in the AACS Prepared Video
Book. Table 2-2 shows the format of the CRL.

Table 2-2 — Content Revocation List for Pre-recorded Video

Bit
Byte 7 6 5 4 3 2 1 0

0 List Type: 0000, Reserved o

1 o P
List Version T

2 g

3 Number of Segments (N) &

4 ' %

: Segment Size#1 (S,) &

! &
; 3
: Revocation Record Set #1 o
4+S,-41 =
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4+S,-40
: Entity Signature #1
4+S-1
X
: Segment Size #N (Sy)
X+3 0
Py}
—
X+4 §
: Revocation Record Set #N S
X+Sy-41 g
H*+
X+Sy-40 pd
: Entity Signature #N
X+Sy-1

A CRL shall consist of:

e A 4-bit List Type value, where 0,6 shall be used to indicate a first-generation AACS Content
Revocation List

e A 2-byteList Version value, which is assigned by the AACS LA to identify the version number of the
CRL, and shall start at 0000, and increase by an increment of one with each new version

o A 1-byte Number of Segments field, which indicates the number of CRL Segments that follow, and
shall be at least 1.

e Oneor more variable-size CRL Segments, each consisting of the following:

0 A 4-byte Segment Sizefield, which indicates the size of the CRL Segment in bytes, starting
with the Segment Size field itself, and ending with the Entity Signature field of that CRL
Segment. The Segment Size value for the first segment (CRL Segment #1) shall be no more
than 128K bytes less the CRL Header.

0 A vaiable-size Revocation Record Set field, which consists of zero or more Revocation
Records, as described below.

0 A 40-byte Signature field, which contains the result of the AACS LA signing al fields above
the Signature field, including the CRL Header and previous CRL Segments, using the Entity
Private Key

Prior to providing access to Certified Content, Licensed Products shall read at least the CRL Header and CRL
Segment #1 of the CRL provided on the pre-recorded medium with that content, and use the Entity Public Key
to verify the Entity Signature found in that first sesgment. Licensed Products that allocate more than the
minimum non-volatile storage for the CRL shall also read subsequent CRL Segments, up to the amount of
storage provided, if present, and verify their corresponding Entity Signature. NOTE: when reading more than
one CRL Segment, only the signature of the last Segment shall be checked since that signature includes all
previous fields including previous Segments and the CRL Header. Licensed Products shall verify that the
CRL’sList Version valueisequal to or greater than the Minimum CRL Version value of the Content
Certificate. If any of the above-mentioned verifications fails, such access shall be aborted.

The signature of a CRL segment is verified as follows:

AACS_Verify(AACS_LApu, CRL_Segsg, CRL_Seg)
With AACS_Verify and AACS_LA,, as defined in Introduction and Common Cryptographic Elements book.
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A Licensed Product shall retain in non-volatile storage, at least the List Version and the Revocation Record Set
#1 of the CRL data with the highest valued List version which it encounters and has verified. Therefore, when a
CRL (or aportion thereof) is successfully verified as described above, the Licensed Product shall compare its
List Version value to the List Version value of its persistently stored CRL data, if any. If

e no CRL datawas previously stored, or

e if theList Version value of the previously stored CRL datais lower than that of the newly read CRL,
or

o if theList Version values are the same but the newly read CRL datais larger (more complete) than the
previously stored CRL data and the product is able to store more CRL data than it previously stored,

then the Licensed Product shall replace the previously stored CRL data, if any, with the newly read CRL data.
Then, using its persistently stored CRL data, the Licensed Product shall examine the list to see if the Content
Certificate ID to be accessed is revoked and if so, such access shall be aborted.

When persistently storing CRL data, Licensed Products shall have at least 128K bytes of non-volatile storage
for that purpose. That size is sufficient to store the List Version field of the CRL and the Revocation Record Set
field of CRL Segment #1. Licensed Products that allocate more than 128K bytes of non-volatile storage shall
store other fields of the CRL which fit in the additional storage, including the Revocation Record Set fields of
other CRL Segments, if present. Where a Licensed Product persistently stores some but not all Revocation
Record Set fields of a CRL, it shall give priority to storing the Revocation Record Set fields of the lowest-
numbered CRL Segments. In all cases, Licensed Products shall treat CRL List Version and Revocation Record
Set fields as Integrity Required, as defined in the license agreement. Table 2-3 shows the format of a
Revocation Record for Content Certificate ID.

Table 2-3 — Revocation Record for Content Certificate | D

Bit
Byte 7 6 5 4 3 2 1 0
0 Record_Type: 0000, Range (bits 11-8)
1 Range (hits 7-0)
2
17 Content Certificate ID

A Revocation Record for Content Certificate ID shall consist of:

e A 4-bit Record Type value, where 03¢ shall be used to indicate a Revocation Record for Content
Certificate ID.

e A 12-bit Range value indicates the range of revoked Content Certificate ID’ s starting from the ID
contained in the record. A value of zero in the Range field indicates that only one ID is being revoked.

e A 6-byte Content Certificate ID value (the concatenation of the 2-byte Applicant ID and the 4-byte
Content Sequence Number) indicating the lowest numbered Content Certificate ID to be revoked.

The CRL isaso used to contain revocation information for Managed Copy Servers. A Licensed Product that
supports the client-side Managed Copy features described in Chapter 5 shall check the persistently stored CRL
for revocation entries that correspond to the Managed Copy Server Certificate that they received during
communication with the Managed Copy Server as defined in Chapter 5 when requesting authorization to make a
Managed Copy. Table 2-4 shows the format of a Revocation Record for Managed Copy Server Certificate ID.
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Table 2-4 — Revocation Record for Managed Copy Server Certificate ID

Bit
Byte 7 6 5 4 3 2 1 0
0 Record_Type: 0001, Range (bits 11-8)
1 Range (bits 7-0)
2
:7 Managed Copy Server Certificate ID

A Revocation Record for Managed Copy Server Certificate ID shall consist of:

e A 4-bit Record Type value, where 01,4 shall be used to indicate a Revocation Record for Managed

Copy Server Certificate ID.

e A 12-bit Range value indicates the range of revoked Managed Copy Server Certificate ID’ s starting
from the ID contained in the record. A value of zero in the Range field indicates that only one ID is

being revoked.

o A 6-byte Managed Copy Server Certificate ID value indicating the lowest numbered ID to be revoked.

The CRL can also include revocation information for AACS Recordable Media via the Recordable Media
Revocation Record (RMRR). Thisrecord' s use is described in the AACS Prepared Video Book, and it isonly
used for Prepared Video on AACS Recordable Media. Table 2-5 — Recordable Media Revocation Record Table
2-5 shows the format of the Recordable Media Revocation Record. Note that the payload of this record does not
fitin asingle 8 byte Revocation Record, so three contiguous Revocation Records are used. These contiguous

records will always occur in the order described below and shall not crossa CRL Segment boundary.

Table 2-5 — Recor dable M edia Revocation Record

Bit
Byte 7 6 5 4 3 2 1 0

0 Record Type: 0010, ICCID Recordable Media Type
1
E'; Content Certificate ID
7 Media D (bits 127-120)
8 Record_Type: 0011, | MedialD (bits 119-116)
9

MedialD (bits 111-56)
1.5
16 Record_Type: 0100, Media ID (bits 115-112)
17

Media D (bits 55-0)

23

A Recordable Media Revocation Record consists of
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e A 4-bit Record Type value of 2, which indicates a Recordable Media Revocation Record (RMRR)

e A 1hit Ignore Content Certificate ID flag. When thisflag is set (1) only the content of the Media ID
field isrelevant for revocation.

e A 3bit Recordable Media Type field where, 0=BD-R/RE, 1=HD DVD-R/RW/RAM, 2=DVD-
R/RW/RAM, 3=+R/+RW.

o A 6-byte Content Certificate ID value (the concatenation of the 2-byte Applicant ID and the 4-byte
Content Sequence Number) indicating the Content Certificate 1D to be revoked. The purpose of the
Content Certificate ID field here isto reference valid content that has been cloned using cloned media
IDs.

e A 16 byte (128 bits) Media ID vaue indicating the AACS Recordable Mediaidentifier (as defined in
the AACS Recordable Video Book) to be revoked. For Media Types that use fewer than 128 bits then
the most significant bits shall be set to zero (0). Note: the Media ID spans all three Revocation Records
that in aggregate make up the Recordable Media Revocation Record as described in Table 2-5 above.

e A 4-hit Record Type of 3,5 which indicates the 2™ of three Revocation Records associated with the
RMRR

e A 4-bit Record Type of 4,5 which indicates the 39 of three Revocation Records associated with the
RMRR

If aLicensed Product encounters a Revocation Record with a Record_Type value it does not recognize, the
record shall beignored. Other valid recordsin the CRL shall still be processed, however. Revocation Records
within a CRL will not necessarily occur in order of their Content Certificate ID field values.
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Chapter 3
Content Encryption and Decryption

3 Introduction

This chapter specifies the procedures for encryption and decryption of pre-recorded video content protected by
AACS. Figure 3-1 presents asimplified overview (also see Chapter 3 of the Introduction and Common
Cryptographic Elements book for an explanation of KCD in thisfigure). The remainder of the chapter
describes the encryption and decryption processes in detail.

Replicator Pre-Recorded Media Playback Device

[Device Key SetJ [Sequence Key Set]

MKB > Process MKB
KCD >
L
Km ’—'_‘va
SKB » SKB > Process SKB
Volume ID | Kmv
Km/Kmv AES-G Volume ID AES-G
AACS LA
SR ! = vau" Content Certificate
Title Key ——— Encrypt Encrypted Key Decrypt Public Ke
A 4
Usage Rules— Usage Rules > Verify
Kt |

Y

Content %—{ Encrypted Content

Content

Figure 3-1 — Encryption and Decryption Overview

3.1 Content Encryption (General)

The owner of content that isto be protected provides the content in the form of one or more Titles, and their
associated Usage Rules, to the Licensed Replicator.

The Licensed Replicator shall select a secret, random Title Key for each Title to be protected. Each Title Key
shall be used to encrypt the content of its corresponding Title, as specified for each supported content format
elsewhere in this specification. At the replicator’s discretion, a given Title may be encrypted using the same
Title Key for al instances of pre-recorded media, or different Title Keys may be used for different instances.

The Licensed Replicator shall also assign aunpredictable (e.g., random) identifier to the protected Title or set of
protected Titles to be included together on a pre-recorded medium. Thisidentifier, referred to as the Volume
ID, isused as a safeguard against “bit-by-bit copying” of AACS Content, and is therefore stored on the pre-
recorded medium in a manner that cannot be duplicated by consumer recorders, as specified for each supported
storage format elsewhere in this specification. At the Licensed Replicator’ s discretion, the same Volume ID
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may be used for all instances of pre-recorded media containing a given protected Title or set of protected Titles,
or different values may be assigned for different instances. Note: The use of different Volume IDs for the same
set of protected Titles in combination with downloaded content that is bound using the Content Binding method
as described in Section 5.5 of the Introduction and Common Cryptographic Elements book of this specification
will limit the downloaded content to use with media which share the same Volume ID.

For each protected Title or set of protected Titles to be included together on a pre-recorded medium, the AACS
LA providesto the Licensed Replicator aMediaKey Block (MKB), a secret Media Key, a Sequence Key Block
(SKB), and a corresponding set of secret Media Key Variants. The MediaKey Block will enable all compliant
devices, each using their set of secret Device Keys, to calculate the same Media Key as described in the
Introduction and Common Cryptographic Elements book of this specification. If aset of Device Keysis
compromised in away that threatens the integrity of the system, an updated MKB can be released that will
cause a device with the compromised set of Device Keys to calculate adifferent Media Key than is computed
by the remaining compliant devices. In thisway, the compromised Device Keys are “revoked” by the new
MKB.

For each protected Title, the Licensed Replicator calculates a cryptographic hash of the Media Key and/or the
MediaKey Variants and the Volume ID, and uses the result to encrypt the Title's Title Key. The AACS
Content, Encrypted Title Keys, signed Usage Rules and MKB are stored on the pre-recorded medium as
specified for each supported storage/content format elsewhere in this specification.

3.2 Content Decryption (General)

The AACS LA provides a set of 253 secret Device Keys, denoted Ky o,Kq 1,...,Kq n1, t0 the licensed
manufacturer for inclusion into each compliant device or application produced. Device Key sets are either
unique per Licensed Product, or are used commonly by multiple products; the license agreement describes the
details and requirements associated with these two alternatives. A Licensed Product shall treat its Device Keys
as highly confidential, as defined in the license agreement.

The Licensed Product reads the MKB from the pre-recorded medium, and uses its Device Keys to process the
MKB and thereby calculate the Media Key, as described in the Introduction and Common Cryptographic
Elements book of this specification. If the given set of Device Keys has not been revoked, then the calculated
Media Key will be the same Media Key that was used by the Licensed Replicator as described above.

The AACS LA also provides a set of 256 Sequence Keys to the licensed manufacturer for inclusion in each
compliant device or application produced. Like Device Keys, Sequence Keys are either unique per Licensed
Product, or are used in common by multiple products. If aproduct’s Device Keys are unique, then its Sequence
Keyswill also be unique; if aproduct’s Device Keys are in common, then its Sequence Keyswill also bein
common. In either event, the Licensed Product reads the SKB from the pre-recorded medium and usesits
Sequence Keys and its previously calculated Media Key to calculate its Media Key Variant.

For each protected Title the Licensed Product then cal culates a cryptographic hash of the calculated Media Key
and/or the Media Key Variants and the Volume ID, and uses the result to decrypt the Title's Encrypted Title
Key. Theresult isthen used to decrypt the Title, as specified for each supported format elsewhere in this
specification.

The Licensed Product verifies that the Content Certificate ID has not been included on arevocation list before
allowing playback of that Title.

Playback of AACS Content shall only be performed using the Title Keys and Volume ID which are read from
the media as defined in the applicable adaptation book. Except where otherwise provided for in these
specifications, the values used to enable playback of AACS Content (e.g. Title Keys and Volume ID) shall be
discarded upon removal of the instance of media from which they were retrieved. Any derived or intermediate
cryptographic values shall also be discarded.
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3.3 Calculating the Volume Unique Keys

The Volume Unique Key (K,) and/or the Volume Variant Unique Keys (K, ) are used to encrypt and decrypt
the Title Keys stored on the pre-recorded media, in amanner that is described in the given Format-specific book
of this specification.

The Volume Unique Key is calculated as follows:

1. Cdculatethe MediaKey (Ky):

The K, and the Media Key Block are delivered directly to Licensed Replicators. The Licensed Replicator
embeds the MK B onto the mediato enable Licensed Players to derive K.

2. Cdculate the Volume Unique Key (Ky):

The Licensed Replicator chooses aVVolume ID (1D,) to be placed on the pre-recorded media and calculates a
Volume Unique Key (K,,) asfollows:

Kw =AES-G(K, IDy)
where AES-G represents the AES-based one-way function defined in the Introduction and Common
Cryptographic Elements book.
The Volume Variant Unique Key is calculated as follows:
1. Cdculatethe MediaKey Variant (K):

TheK.,’s, and the Sequence Key Block are delivered directly to Licensed Replicators. The Licensed
Replicator embeds SKB onto the media to enable Licensed Playersto derive its particular K.y, as described in
Chapter 4

2. Cadculate the Volume Variant Unique Key (Kyy):
The Licensed Replicator calculates aVolume Variant Unique Key (Ky) asfollows:
Kwu = AES-G(K ., ID,).

3.4 AACS Encryption on Pre-Recorded Media

The following steps detail the minimum procedures for encrypting AACS Content on pre-recorded media as
illustrated in Figure 3-1 above.

1. Generatethe Title Key

The Licensed Replicator generates a statistically unique 128-hit Title Key (Ky).
2. Encrypt the content

The Title Key is used to encrypt the Content (C) as follows:
C.=AES-128CBCE(K;, C)

where AES-128CBCE represents encryption by the AES algorithm in CBC mode as defined in the Introduction
and Common Cryptographic Elements book.

3. Signthe content
The AACS Content is signed using the procedure defined in Section 2.5.
4. Encrypt the Title Key(s)
The Title Key(s) isencrypted (K asfollows:

K = AES-128E(K,, Ky)
where AES-128E represents encryption by the AES agorithm in ECB mode as defined in the Introduction and
Common Cryptographic Elements book and the K/’ sis one of the Volume Unique Keys defined in Section 3.3.
There may be more than one encryption at this step, if a Title Key is encrypted in all of the Volume Variant
Unique Keys.
5. Transfer the data

The Licensed Replicator stores the encrypted Title Keys (K.), Usage Rules, Content Certificate, and the
encrypted AACS Content to the pre-recorded media in the location and manner as specified for each supported
Format elsewhere in this specification.
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3.5 AACS Decryption on Pre-Recorded Media
The following steps detail the minimum procedures for decrypting AACS Content on pre-recorded media as
illustrated in Figure 3-1 above.
1. Decrypt the Title Key(s)
The Title Key(s) is decrypted (K,) asfollows:
K, = AES-128D(K, Ky)

where AES-128D represents decryption by the AES algorithm in ECB mode as defined in the Introduction and
Common Cryptographic Elements book and K, is one of the Volume Unique Keys defined in Section 3.3.

2. Verify content is not revoked

The Content Certificate ID is checked for revocation status as defined in Section 2.7. If the content has been
revoked, the content shall not be decrypted nor played.

3. Verify content signature

The AACS Content is verified as defined in Section 2.6. If the verification fails, the content shall not be further
decrypted nor played.

4. Decrypt the content

The Title Key is used to decrypt the Content (C) as follows:
C = AES-128CBCD(Ky, Cy)

where AES-128CBCD represents decryption by the AES algorithm in CBC mode as defined in the Introduction
and Common Cryptographic Elements book.

Steps 3 and 4 can be performed in parallel as defined in Section 2.6.
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Chapter 4
Sequence Key Block

4 Introduction

This chapter describes the use of device Sequence Keys and the Sequence Key Block (SKB) on pre-recorded
media. This chapter applies only to Class | Licensed Products. Class |1 Licensed Products process unified (Type
10) MK Bsto achieve the same function, as described in the AACS Introduction and Common Cryptographic
Elements Book.

Fundamentally, AACS protection depends on Device Keys and the tree-based Media Key Block, which alows
unlimited, precise revocation without danger of collateral damage to innocent devices. Because of the inherent
power of the revocation of the AACS system, it is possible that attackers may forgo building clones or non-
compliant devices and instead devote themselves to attacks where they try to hide the underlying compromised
device(s). These attacks are both more expensive and more legally risky for the attackers, because the attacks
require them to have an active server serving either content keys or the content itself, on an instance-by-instance
basis.

It is possible that non-technical means could stop these “anonymous attack” servers. Nonetheless, AACS has
developed a technology to accurately determine the underlying compromised devices that these servers are
using, so the AACS revocation mechanism can be brought to bear. The technology is called Sequence Keys and
the Sequence Key Block.

Sets of Sequence Keys are assigned to individual devices by the AACS LA out of amatrix of keys. The AACS
LA aso assigns the Sequence Key Blocks to be used on the pre-recorded media. In this respect, the key
management aspects of Sequence Keys are identical to the technology developed by 4C Entity, LLC, caled
Content Protection for Recordable Media (CPRM). Sequence Key Blocks are very similar to CPRM Media Key
Blocks; the only differences arise from the different ciphers used (AES instead of C2). However, unlike CPRM
MKBs, the AACS SKBs are not part of the fundamental cryptographic protection of the content. The
fundamental protection of AACS isthe MediaKey; the SKB merely allows different variants of the Media Key
to be calculated by different devices.

The remainder of this section describes the Sequence Key Block in detail.

4.1 Sequence Key Block Principles
Thisis an informative section intended to give an overview of how Sequence Key Blocks work.

The AACS licensing agency will generate Sequence Keys organized in alarge matrix. The matrix has 256
columns and not more than 65,536 rows. Each cell is adifferent Sequence Key. A single device hasonekey in
each column. Thus, each device has 256 Sequence Keys.

Attackers would prefer to use already-compromised Sequence Keysiif they could, so that no new forensic
information could be deduced by the licensing agency. Therefore, it isimportant that compromised keys are no
longer usable by the attackers. The problem is that many thousands of devices might share asingle
compromised key. Therefore, revocation of asingle key isimpossible. On the other hand, revocation of a
unique set of keysisvery possible; in fact, that is precisely what the SKB achieves. The fundamental principle
isthat no two devices have many keysin common, so even if the system has been heavily attacked and a
significant fraction of the Sequence Keys is compromised, all innocent devices will have many columnsin
which they have uncompromised keys. The purpose of the Sequence Key Block isto give al innocent devices a
column they can use to calculate the correct answer, while at the same time preventing compromised devices
(who have compromised keysin all columns) from getting to the same answer.

In an SKB there are actually many correct answers, one for each variation in the content. For the purpose of
explanation, however, it is helpful to imagine that a single SKB is producing a single answer. We will call that
answer the output key. Then the SKB mechanism is completely identical to the CPRM/CPPM mechanism.
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Figure 4-1 — Example Sequence K ey Block

Asshown in Figure 4-1 above, the SKB begins with afirst column, called the “unconditional” column. By
“column”, we mean a column of Sequence Keysin the matrix will be used to encrypt. (To be precise, the key
used to encrypt is derived from the Sequence Key, not the Sequence Key itself.) The first column will have an
encryption of the output key (denoted ‘K’ in the figure) in every uncompromised Sequence Key’s cell. Devices
that do not have compromised keys in that column immediately decrypt the output key. Devices, both innocent
and otherwise, that do have compromised keys instead decrypt a key called alink key that allows them to
process a further column in the SKB. To process the further column they need both the link key and their
Sequence Key in that column. Thus the subsequent columns are called “ conditional” columns because they can
only be processed by the device if it were given the necessary link key in a previous column.

The subseguent additional conditional columns are produced the same way as the first column: They will have
an encryption of the output key in every uncompromised Sequence Key's cell. Devices with a compromised key
will get afurther link key to another column instead of the output key. However, after some number of columns
depending on the actual number of compromised keys, the AACS licensing agency will know that only
compromised devices would be getting the link key—all innocent devices would have found the output key in
this column or in aprevious column. At this point, rather than encrypting alink key, the agency encrypts a0,
and the SKB is complete. All innocent devices will have decrypted the output key, and all compromised devices
have ended up decrypting O.

How do the devices know they have alink key versus the output key? The short answer is they do not, at least
not at first. Each conditional column has a header of known data (DEADBEEF¢) encrypted in the link key for
that column. The device decrypts the header with the key it currently has. If the header decrypts correctly, the
device knowsit has alink key and processes the column. If it does not decrypt correctly, the device knows it
has either the output key or alink key for a different column. When the device reaches the end of the SKB
without decrypting 0, it knows it shall have an output key. Note that this device logic allows the licensing
agency to send different populations of devices to different columns by having more than one link key output
from a single column. For example, in the figure, column (1) links to both column (2) and column (5). This
flexibility can help against certain types of attacks.

The preceding description is equally accurate for an AACS SKB asit isfor a CPRM/CPPM Media Key Block,
with the exception that in the AACS SKB thereis not asingle output key, but multiple output keys called
Variant Data.
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4.2  Calculation of the Media Key Variant Data

4.2.1 Sequence Keys

Each AACS compliant device capable of playing pre-recorded content is given a set of secret Sequence Keys
when manufactured. These are in addition to the Device Keys that all AACS devices require. These Sequence
Keys are provided by the AACS LA and are for use in processing the Sequence Key Block. The result of the
calculation is Variant Data which is then combined with the Media Key from the Media Key Block to generate
the MediaKey Variant, as explained in Section 4.3. Key sets are either unique per device, or are used
commonly by multiple devices. The AACS license agreement describes the details and requirements associated
with these two options.

Each device receives 256 64-bit Sequence Keys, which are referred to as K (i=0,1,...,255). For each
Sequence Key there is an associated Column and Row value, referred to as Cg (i=0,1,...,n-1) and Ry
(j=0,1,...,m-1) respectively. Column and Row values start at 0. For agiven device, no two Sequence Keys will
have the same associated Column value (in other words, a device will have at most one Sequence Key per
Column). Itispossible for adevice to have some Sequence Keys with the same associated Row values.

A device uses a Sequence Key K ; together with the Media Key K, to calcul ate the Media Sequence Key K
asfollows;

Kms | = AES-G(Kpm, Ky ; || 0302153EE3EC752415)

The Media Sequence Keys serve the role that the device keysin CPRM. In other words, the device does not use
its Sequence Key directly to decrypt; instead, it combines it with the Media Key first as shown above. That
means that a given SKB is associated with a given MKB (because the SKB depends on the Media Key for
correct processing).

A device shall treat its Sequence Keys as highly confidential, and their associated Row values as confidential,
as defined in the AACS license agreement.

4.2.2 Sequence Key Block (SKB)

The SKB is generated by the AACS LA and allows all compliant devices, each using their set of secret
Sequence Keys and the Media Key, to calculate the Variant Data, D,, which in turn allows them to calculate the
MediaKey Variant. If aset of Sequence Keysis compromised in away that threatens the integrity of the
system, an updated SKB can be released that causes a device with one or more compromised sets of Sequence
Keysto calculateinvalid Variant Data. In thisway, the compromised Sequence Keys are “revoked” by the new
SKB.

An SKB isformatted as a sequence of contiguous Records. Each Record begins with a one-byte Record Type
field, followed by athree-byte Record Length field. The Record Type field value indicates the type of the
Record, and the Record L ength field value indicates the number of bytesin the Record, including the Record
Type and the Record L ength fields themselves. Record lengths are always multiples of 4 bytes. The Record
Type and Record Length fields are never encrypted. Subsequent fields in a Record may be encrypted (by the
AES cipher in ECB mode), depending on the Record Type.

Using its Segquence Keys, a device calculates D, by processing Records of the SKB one-by-one, in order, from
first to last. Except where explicitly noted otherwise, adevice shall process every Record of the SKB. The
device shall not make any assumptions about the length of Records, and shall instead use the Record Length
field value to go from one Record to the next. 1f a device encounters a Record with a Record Type field value it
does not recognize, it ignores that Record and skips to the next. For some Records, processing will result in the
calculation of aD, value. Processing of subsequent Records may update the D, value that was calculated
previously. After processing of the SKB is completed, the device uses the most recently calculated D, value as
the final value for D,.

If adevice correctly processes an SKB using Sequence Keysthat are revoked by that SKB, the resulting final
D, will have the special value 000000000000000000004¢. This special value will never be an SKB’s correct
final D, value, and can therefore always be taken as an indication that the device' s Sequence Keys are revoked.
Device behavior in this situation isimplementation defined. As an example, adevice could exhibit a special
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diagnostic code, as information to a service technician. If at any point, adevice calculates aD, value of zero, it
shall discontinue processing of the SKB and may conclude that it has been revoked.

The following subsections describe the currently defined Record types, and how a device processes each.

4221 Verify Media Key Record

Table 4-1 - Verify Media Key Record Format

Bit
Byte 7 6 5 4 3 2 1 0

0 Record Type: 8144

1

2 Record Length: 0000144

3

4

Verification Data (Dy)
19

A properly formatted SKB shall have exactly one Verify Media Key Record asiits first Record. Bytes 4 through
19 of the Record contain the ciphertext value

Dy = AES-128E (K, 0123456789ABCDEF 4 || X X XXXXXXXXXXXXX X 16)

where X XX XXX XXXXXXXXXX g is an arbitrary 8-byte value, and K,,, is the correct final Media
Key value.

The presence of the Verify Media Key Record in an SKB is mandatory, but the use of the Record by adeviceis
not mandatory. The device may use the Verify Media Key Record to make sure that it has the correct Media
Key for processing the SKB. The Media Key comes from calculation based on the separate Media Key Block.
Since MKBs and SKBs are associated, the device can, in effect, verify it has the correct MKB/SKB pair. The
device action in the case of amismatched MKB/SKB pair is manufacturer-specific. In any event, the device will
not be able to process the content correctly.

If everything is correct, the device observes the condition:
[AES_128D (K, Dy)]ms, 64 == 0123456789ABCDEF,6
where K, isthe Media Key value.

4222 Nonce Record

Table 4-2 — Nonce Record For mat

Bit
Byte 7 6 5 4 3 2 1 0
0 Record Type: 035
1
2 Record Length: 00001444
3
4 Nonce number (X)
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19 ]

A properly formatted SKB shall have exactly one Nonce Record. The nonce number X is used in the Variant
Data calculation as described below. The Nonce Record will always precede the Calculate Variant Data Record
and the Conditionally Calculate Variant Data Records in the SKB, although it may not immediately precede
them.

4223 Calculate Variant Data Record
Table 4-3 shows the format of a Calculate Variant Data Record.

Table 4-3 — Calculate Variant Data Record For mat

Bit
Byte 7 6 5 4 3 2 1 0

0 Record Type: 0136

1

2 Record Length

3

4

Reserved

7

g Column

10 Generation: 0001

11

12

Reserved

19

20

Encrypted Variant Datafor Row O (Dye o)
%‘ 29
e 30
E Encrypted Variant Datafor Row 1 (Dye 1)
g 39
s |
(@

Length-1

A properly formatted SKB shall have exactly one Calculate Variant Data Record. Devices shall ignore any
Calculate Variant Data Records encountered after the first onein an SKB. The use of the Reserved fieldsis
currently undefined, and they shall beignored. The Generation field shall contain 00014 for the first
generation. The Column field indicates the associated Column value for the Sequence Key to be used with this
Record, as described below. Bytes 20 and higher contain Encrypted Key Data (possibly followed by some
padding bytes at the end of the Record, not shown in Table 4-3). Thefirst ten bytes of the Encrypted Key Data
correspond to Sequence Key Row 0; the next ten bytes correspond to Sequence Key Row 1; and so forth.
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Before processing the Record, the device checks that both of the following conditions are true:
Generation == 000146
and
the device has a Sequence Key with associated Column value Cy ; == Column, for somei.
If either of these conditionsisfalse, the device ignores the rest of the Record.

Otherwise, using the value i from the condition above, the value X from the Nonce Record, andr =Ry j, ¢ =
Cq i, the device calcul ates:

DV = [AES—G(KmS_i, X® f(C,r))] msb_80 @ Dke_r

where K, ; isthe device' si-th Media Sequence Key’s value and Dy , is the 80-bit value starting at
byte offset r x 10 within the Record’ s Encrypted Key Data. f(c,r) represents the 128-bit value:

f(c,r) = 0000y || ¢ || 00005 || ¥ || 0000000000000000;¢

where ¢ and r are |eft-padded to lengths 16 bits, by prepending zero-valued bits to each as needed. The
resulting D, becomes the current Variant Data value.

It is not necessary for afirst generation device to verify that Record Length is sufficient to index into the
Encrypted Key Data. First generation devices are assured that the Encrypted Key Data contains avalue
corresponding to their Device Key’ s associated Row value.

42.2.4 Conditionally Calculate Variant Data Record
Table 4-4 shows the format of a Conditionally Calculate Variant Data Record.

Table 4-4 — Conditionally Calculate Variant Data Record For mat

Bit
Byte 7 6 5 4 3 2 1 0
0 Record Type: 8244
1
2 Record Length
3
4
g DEADBEEFs (encrypted)
- 7
©
5 8
2 Column (encrypted)
5 5 9
c ©
[ela) 10
O~ Generation: 0001;5 (encrypted)
3 11
= 12
[}
N Reserved
19
*g 20
B Doubly Encrypted Variant Datafor Row O (Dyge o)
> 29
B
§ % 30
u’gj a Doubly Encrypted Variant Datafor Row 1 (Dyge 1)
> 39
3 40
al
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| Length-1

A properly formatted SKB may have zero or more Conditionally Calculate Media Key Records. Bytes 4
through 19 of the Record contain Encrypted Conditional Data (D). If decrypted successfully, as described
below, bytes 4 through 7 contain the value DEADBEEF, bytes 8-9 contains the associated Column value for
the Sequence Key to be used with this Record, and bytes 10-11 contain a Generation value of 000146 for the first
generation. Bytes 20 and higher contain Doubly Encrypted Variant Data (possibly followed by some padding
bytes at the end of the Record, not shown in Table 4-4). Thefirst ten bytes of the Doubly Encrypted Key Data
correspond to Sequence Key Row 0, the next ten bytes correspond to Sequence Key Row 1, and so forth.

Upon encountering a Conditionally Calculate Variant Data Record, the device first calculates its current Media
Key Variant, asfollows:

Kmy = AES-G(K, Dy || 041826fa7749;6)

Where D, isits current Variant Data calculated from a previous Calculate Variant Data Record or Conditionally
Calculate Variant Data Record.

Using its current K., value, the device cal culates Conditional Data (D.) as.
D. = AES-128D(K 1y, Dee)-
Before continuing to process the Record, the device checks that all of the following conditions are true:
[D] msb_32 == DEADBEEF5
and
[D¢] 76:64 == 00016
and
the device has a Sequence Key with associated Column value Cy ; == [D(]gs.0 fOr somei.
If any of these conditionsisfalse, the device ignores the rest of the Record.

Otherwise, using the value i from the condition above, X from the Nonce Record, the device's current Variant
DataD,qg, and r = Ry j, ¢ = Cy j, the device calcul ates:

Dvnew = [AES'G(Kms_iy Xe® f(c,r))] msb_80 @ Dvold S) Dkde_r

where Dy , is the 80-bit value starting at byte offset r x 10 within the Record’ s Doubly Encrypted Key
Data, f(c,r) represents the 128-bit value:

f(c,r) = 0000y || ¢ || 00005 || r || 0000000000000000;¢

where ¢ and r are |eft-padded to lengths 16 bits, by prepending zero-valued bits to each as needed. The
resulting Dyney becomes the current VVariant Data value.

This Record is always amultiple of 4 bytes.

4.2.2.5 End of Sequence Key Block Record
Table 4-5 — End of Sequence Key Block Record Format
Bit
Byte 7 6 5 4 3 2 1 0
0 Record Type: 0244
1
2 Record Length
3
4
Signature Data
Length-1
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A properly formatted SKB shall contain an End of Sequence Key Block Record. When a device encounters this
Record it stops processing the SKB, using whatever D, value it has calculated up to that point as the fina D, for
that SKB.

The End of Sequence Key Block Record contains the AACS LA’ s signature on the data in the Sequence Key
Block up to, but not including, this Record. Devices may ignore the signature data. However, if any device
checks the signatures and determines that the signature does not verify or is omitted, it shall refuse to use the
Variant Data.

The length of this Record is aways a multiple of 4 bytes.

4.3 Calculation of the Media Key Variant from the Variant Data

When the device has finished processing the SKB, and if it has not been revoked, it will have an 80-bit valid
Variant Data D,. The device calculates the Media Key Variant from the Variant Data as follows:

Kmy = AES-G(K, Dy || 041826fa7749¢)

In addition, the low-order 10 bits of the Variant Data identify the Variant Number for the deviceto usein
playing the content, from O to 1023. This number usually denotes the particular Title Key file the device uses to
decrypt the content, although the meaning and use of the Variant Number is format-specific.
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Chapter 5

Managed Copy of Pre-recorded Content

5 Introduction

Content protected by AACS includes an offer for the consumer to make at |east one additional copy of that
content after receiving appropriate authorization. That copy can be up to afull resolution “bit for bit” copy of
the original content and can also include other offers where only certain portions of the original content is
included in the copy. With some exceptions, all content protected by AACS includes this offer. Additional
details on those exceptions are documented in the license agreement. There may be additional offers available
and for the purposes of this chapter, the term “Managed Copy” means a copy of the content that has been made
subject to external authorization using the process defined in this chapter.

For the sake of clarity in this section, the precise definition of relevant termsis given asfollows:

Client-side Binding

Content ID

Content Certificate ID

Default URL

In atransaction using Client-side Binding, the MCM will contain the
cryptographic keys to rebind the content to the destination (MCOT).

Defined in Chapter 5 of the Introduction and Common Cryptographic
Elements book

The concatenation of the Applicant ID and the Content Sequence Number
as defined in Section 2.4. The Content Certificate ID is a 6-byte value.

A URL provided by AACS LA to be used for locating a Managed Copy
Server for media which does not contain avalid Managed Copy URL. The
Default URL is embedded into Managed Copy Machines for this purpose.
The actual Default URL to be embedded into a Managed Copy Machineis
available on the AACS LA website. NOTE to Adopters: It may be
advisable to support the ability to update the embedded URL in the
Managed Copy Machine. Note that the Default URL stored in the MCM
identifies the Default Managed Copy Server

Format Specific Application

Refers to an application type specific to aformat supported by this
specification (i.e., HDEX or BD-J).

Managed Copy Output Technology or (MCOT)

Managed Copy Machine

Managed Copy Server

As defined in the Compliance Rules

or (MCM) is the consumer software or hardware which performs a
Managed Copy. It is either tied to a Licensed Player, or it exists as a stand-
alone application — e.g. as part of ahome media server

or (MCS) is the remote computer that provides authorization to MCM’ s to

make Managed Copies. The appropriate MCS for a particular Title will be
identified by a URL that will be contained on the mediato be copied. Note
that the “ default” Managed Copy Server is the server instance operated on

behalf of AACSLA.
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Managed Copy Unit

PMSN

Secretless Client

Serial Number

or (MCU) isaparticular offer that is made available as a part of the offers
retrieved from the MCS or which reside on the media

Defined in Chapter 1 of the Introduction and Common Cryptographic
Elements book as the Pre-recorded Media Serial Number

An MCM client which is not running under an AACS Licensed Product.
These clients do not have access to an AACS Host Private Key, and must
use Server-side Binding. These clientstypically runin a PC-like
environment.

Thisisavalue provided to the Managed Copy Server to identify the
particular disc being copied.
The Serial Number is either:
1. ThePMSN included on pre-recorded media
2. Provided separately from the physical media (e.g., asticker in the
packaging)
3. Not provided

It isrequired that a Licensed Replicator use a Serial Number that is not
easily guessed by the end user. If Managed Copy offers are dependent on
the Serial Number, then Content Owners using the default Managed Copy
Server either shall identify alist of valid values for the Serial Number, or
these values shall conform to the constraints described below.

If the Content Owner plans on using the default Managed Copy Server, then
that Serial Number shall conform to the following format. Thisformat shall
contain the following two fields:

1. Onefieldisasequence of 32 bits that encode a counter. The
counter contains either (a) avalue from 1 to N, where N isthe total
number of discs of that movie that have been released, or (b) a
value which aone, or when combined with other fields of the
Serial Number, ensures that the Serial Number is globally unique.
The counter isin Big Endian (most significant byte first) format.

2. Onefiedisasequenceof Y check bits. The number Y isdifferent,
depending on the type of Serial Number. The check bits are the
most significant Y hits of the following value:

AES-128E(K ¢, 5c651480b536470920119f9045 || Deourer)

Where K, is a secret picked by the Content Owner or the
replicator, and Deouner 1S the counter value for the particular Serial
Number. It is strongly recommended that K 5, be a movie-by-
movie secret, especially for the case of 1 (a) above. If the same
K« isused for two or more movies, there might be arisk that the
Serial Numbers generated for one movie would be used for another
movie.

The order of fieldsis such that check bits come first and the counter field
comes second.

In the case the Serial Number is a PM SN which is compatible with the
default Managed Copy Server, then the number Y isformat specific; some
formats have defined fieldsin the PMSN so the 128-bit PMSN cannot be
completely arbitrary.
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In the case that the Content Owner plans on using the default Managed
Copy Server but is using a different algorithm to produce the unguessable
PMSN, then they shall provide alist of the valid Serial Numbers to the
default Managed Copy Server.

In the case that the Serial Number is a sticker inside the disc packaging, and
the Content Owner plans on using the default Managed Copy Server, the
sticker shall be unguessable and shall be of the following form:

XXXX=XXXK=XXXX=-XXXX=XXXX

Where x's are alphanumeric characters from the set
234679BCFGHIKMQTVWXY

with 2 being Oy, 3 being 11q, ..., and Y being 19y .

The 20 alphanumeric characters are treated as a base-20 positive integer,

which in turn encodes an 86-hit string. This means that the first 54 (Y) bits

are the check hits, and the last 32 bits encode the counter. To improve the

user experience, the default server settings will convert the following

invalid alphanumeric characters before converting the Serial Number from

alphanumeric to binary:

8 --> Auto-map to "B"

D --> Auto-map to "B"

L --> Auto-mapto"J’

N --> Auto-map to "M"

P --> Auto-map to "B"

R --> Auto-map to "B"

Z --> Auto-map to 2"

The remaining characters of 015AEIOSU remain invalid characters.

Note: Since the Serial Number type can be either a binary number or a
string, the data type used is base64Binary in the wsdl message declaration
to insure its integrity during processing.

Informative Note: The use of a Serial Number (whether provided as a
PMSN or as a Sticker Code) can affect the offers available for that disc. The
MCS tracks the use of the Serial Numbers as offers are redeemed. Offers

presented after the initial use of the Serial Number could, for example, be
priced differently, etc.

Server-side Binding In atransaction using Server-side Binding, the MCM counts on the
Managed Copy Server to hind the content to the destination.

Session ID A unique (string) value created by the Managed Copy Server (MCS) when
offers are requested by the Managed Copy Machine (MCM). Thisvaueis
cached by the MCS and is used to maintain idempotency through the rest of
the transaction. Notethat there is also a sessionlD argument associated
with the PerformReadDrive API. Itisalso set by the MCS, but it isonly
used during that API. It isdistinct from the Session ID value described
here. It is recommended that the value used for a Session ID be the string
representation of a Universally Unique Identifier (UUID)

Sticker Code Any non-PM SN-based Serial Number that is entered by the end user. A
typical example is a sticker associated with the packaging of the media.

L A Universally Unique Identifier (UUID) is a 128-bit identifier described in Internet Engineering Task Force
REC 4122: A Universally Unigue | Dentifier (UUID) URN Namespace.
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Figure 5-1 presents an overview of the Managed Copy process and the remainder of this chapter describes this
processin detail.

Pre-Recorded Media Licensed Player Managed Copy Server

1: isMCMSupported W’| Create Offer List |
2- |nv0kE|!MCM MCM.exe | content 1D, MKB, MCU1..MICUn (MCUO imp), MCM Nonce

| MCOTLIst, MCM CMCS (MCS Certificate)

either/or
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DealManifest

Figure5-1 — Managed Copy Overview

When making a Managed Copy, the MCM shall first connect to a MCS to obtain authorization. The URL
contained on the media identifies the MCS to be used for obtaining this authorization. In the event that no
Managed Copy URL is contained on the media, the MCM uses the Default URL to locate the MCS to be used.
The MCM shall provide to the MCS both the Content ID and the Content Certificate ID contained on the media.
The Content Owner shall direct the MCS on which of the two IDs to use for the Managed Copy operation. The
Format specific books of this specification define where these items are contained on the media.

The MCM can either be activated directly as a stand-alone application or it can be invoked via the menuing
system contained within the scripts on the media to be copied. Assuming the MCM is activated viathe
menuing system, the MCM will follow the steps outlined below. If it is being activated as a stand-alone
application, then the MCM will begin at step 3.

The details appearing in both the figure above as well as the descriptive steps below illustrate the Managed
Copy protocol; some of the steps do not apply in the case where Server-side Binding is used. For simplicity, the
optional “Perform Read Drive’ message (Section 5.5.1) and the optional “ Check Serial Number” message
(Section 5.5.6) are omitted in thisfigure.

1. Themenuing system callsthe API “IsMCM Supported” to determineif the Licensed Player contains the
ability to make a Managed Copy. If theresponseisfalse, then the processis terminated.

2. Themenuing system calls the API “InvokeM CM” which will transfer control to the MCM.
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The MCM uses the URL contained on the media to identify which MCS will be used to obtain
authorization to make the Managed Copy. Note: A Secretless-Client would execute the
PerformReadDrive message at this point (not shown).

The MCM formulates a“ Request Offer” message as described in Section 5.5.3 below, to be sent to the
MCS as a means to request what Managed Copy offers are available. This message includes a nonce to
prevent replay attacks or modification of session information in the offers response.

The MCS formulates the list of Managed Copy offers that are available and sends them to the MCM using
the AACS defined Web service. This session information and the nonce received from the MCM in step 4
are signed by the MCS.

After verifying the status of the MCS and the integrity of the message, the MCM may filter the results
returned based upon offers that it can support:
a. It then presents the Managed Copy offers to the user, using either
i. aContent Owner provided Format Specific Application,
ii. an(XSLT generated) HTML page, or
iii. at aminimum, its own custom display of the XML data returned.
Note: Use of the Check Serial Number message (not shown) would occur here if the offer
selected requires use of a Sticker Code.

b. After an Offer is selected (or cancelled), the completeSelection API may optionally be invoked at
this point if the presentation of offersisto beinvoked separately from the financia transaction.
Thisreturns control to the MCM.

c. TheMCM can then launch either the

i. financial ApplicationURI or
ii. financialHTMLURL,
as available, to complete the financial transaction.

d. The subsequent interactions between the financial transaction (application or HTML) and the
MCS to exchange such items as the specific offer chosen, the sessionlD, account information and
the performance of any financial transactions, are outside the scope of the AACS Specification.
The MCS shall expose a protocol for the financial transaction to provide this information to the
MCS, but this protocol is outside the scope of the AACS Specification.

e. If theoffer presentation and financial transaction steps are combined, then another alternative for
performing the financial transaction step isto do so inline, without returning control to the MCM.
In the ladder diagram below, the columns labeled “ Ul Appl” and “Financial Appl” which are
shown as separate, would then be combined into one application.

f. Ineither event, after the financial transaction is completed, the completeTransaction APl is called
and control isreturned to the MCM.

Note: Verification of the MCS message by the MCM is not required when using Server-side Binding. See
Section 5.3 below.

Once the user has selected an offer and completed any required transactions with the MCS, the MCM sends
the “Request Permission” message as described in Section 5.5.8 below.

Note that since the AACS Managed Copy Protocol isidempotent, caching of the Session ID, the MCUi on
the MCS, and the MCS Certificate cached on the MCM provides the MCM with arecovery mechanism
(Recovery Point in Figure 5.1).

The MCS verifies the correctness of the values contained in the Request Permission message by comparing
them to the values contained in previous transactions and if they are correct and all conditions have been
met, then the MCS formulates a cryptographically secure response to the MCM that will indicate
authorization to make the Managed Copy as described in Section 5.5.9 below.

An MCM using Client-side Binding will verify the integrity of the response message.

If al the conditions described in Section 5.5.9.1 below are met, then the MCM wiill initiate the Managed
Copy.
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For sake of clarification, the following ladder diagram in Figure 5-2 is provided as an exampl e to show the flow
of control for when Format Specific Applications are used to present offers and perform the financial
transaction. The numbers correlate to the steps above.

MCM Appl MCM AACS Laver ‘ MCM UI Aopl | ‘ MCM Financial Appl MCS Server Appl MCS Financial Appl
o i 1 I | !
Locate Remote Server : : : | |
| |
| 1 |
Gel Disc Credentials v I | } I
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e —mm— 1 ] ! |
1 I A |
Request Offers ] :
4 1 i .
_O o X > Create Offer List |
e e ___ N I [ 1 :
1 |
Verify Offers 1 ] :
[} |
Return 1 1 |
e 1 ] i
Prasant Offers :
|
______________ R e |
I
Closa Transaction
@ Conduct Transaction
& @
7 Retum
e — S
completeTransaction
m Request Permission
7
!
Compare Session
e Grant Permission
Response Sign Response
PSS e
Varify _
®-
Retumn
Sy

Figure 5-2 — Example of Managed Copy M essage Flow

The following table lists pertinent data values and when in the timeline they are set for this example. Itis
important to note that once the “ Session ID” is set by the server, it becomes a key element to tie the complete
process together. Additionally, the MCUi is set at time of offer selection and along with the Session ID, become
the primary data el ements used to maintain consistency through the entire process. The “SET” vauesin the
table should be interpreted to mean that once a data element is set, it remains set.

Table 5-1 -Managed Copy - Setting Data Elements

4 5 6a 6b 6c 6d of 7
Session ID SET
Coupon SET?
MCOT SET
MCOTList SET? SET?
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SET *: MCOTList is optional — see Section 5.5.3
SET 2% Only set when the financial transaction is successfully completed.

SET? Inthisexample, completeSelection is used, and that iswhen the MCUi is set. If it had not been
used, then it would be set during completeTransaction.

Sections 5.1 to 5.7 provide additional details on the process of making a Managed Copy and are normative
unless otherwise specified.

Section 5.8 describes an implementation example and is informative unless otherwise specified. Thissectionis
included to provide sufficient background and description to enable implementation of a Managed Copy
infrastructure but is not meant to dictate a particular implementation.

5.1 Managed Copy Machine Initiation

AACS does not specify whether or not the MCM isintegrated with the AACS Licensed Player and does not
require that all Licensed Players support making a Managed Copy. AACS does define two normative API’sto
facilitate the initiation of a Managed Copy as a part of the menuing system of the disc.

| sMCMBupported A Boolean function which returns trueif the player can invoke a Managed
Copy Machine, otherwise it shall return false. If the player is designed to
support a Managed Copy Machine, but noneis available, it shall return false.

| nvokeMCM A function which invokes a Managed Copy Machine, if oneis supported by the
player.

The precise syntax of these APIsisformat specific and will be defined in the format specific books of this
specification. The general functions are aslisted here. All AACS Licensed Players shall support the equivalent
of the ISMCM Supported call. Support for the InvokeMCM call isonly required for Licensed Playersthat also
contain an MCM. The menuing systemis format specific and is defined in the format specific books of the
specification. The scripts that implement the menuing system shall not call the InvokeMCM function if the
ISMCM Supported call returns false.

The MCM may also be activated as a stand-al one application and is not required to be integrated with the
menuing system on the media.
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5.2 Connection Protocol

All of the normative communication between the MCM and the MCS are performed using the AACS defined
Web services interface as presented (see Appendix C).

Figure 5-1 shows the interface between the AACS Layer and the not necessarily secure Internet Application
Layer inthe MCM. Applications not using Server-side Binding shall conform to that interface.

5.3 Managed Copy Account Transactions

A Managed Copy may involve afinancial and/or account setup transaction. The protocol used to exchange any
such information is outside of the scope of this specification. However, two hooks are provided within the
Managed Copy Web services to enable the Content Owner to insert methods for collecting this information
from the consumer.

These methods are roughly equivalent, since they both involve execution of a program defined by the MCS on
the MCM, within a standard execution environment (i.e, HDEX, BD-J or browser), and communicating
transaction results to the MCM through an AACS defined API.

If the MCM is using a standard execution environment (as described above) to render the offers, that
environment would naturally continue to perform the financial transaction. See section 5.5.5.2. However, the
MCM may render the offersitself. In this case, the MCM refers to one of two elements in the Managed Copy
Offer XML Schema (see Appendix A) to perform the financial transaction. They are:

o <financial Application> which provides one or more URIswhere a Format Specific (financial)
Application associated with each offer can be downloaded.

o <financidHTMLURL> which isalink to afinancia transaction web page.

Each offer shall contain both afinancia HTMLURL element and a financial Application element for the MCM.
Offers shall provide avalid (non-empty string) value for at least the financial HTMLURL. Note, that the
Session |ID and MCUi shall be cached inthe MCM after the financial transaction has been completed
(completeTransaction) to facilitate a recovery point between the close of the financial transaction and prior to
granting permission.

In both cases the Session ID in the Managed Copy Offer XML Schema (see Appendix A) shall be used by the
MCS and financial application to correctly associate each financial and/or account transaction with the correct
AACS-specified Managed Copy message. In the case of Server-side Binding, the financial transaction may also
convey the destination (binding) information.

As described in the text accompanying Figure 5-1, the financial transaction provides an opportunity to collect
additional information needed to compl ete the transaction.

5.3.1 Encapsulated Web Service Clients

A set of URIsareincluded in the Managed Copy Offer XML Schema (see Appendix A) which may be used by
the MCM. A given URI encapsulates the required account or financial transactions for the specified offer. A
“financia ApplicationURI” shall point to a client application. This client application would know how to engage
the MCS-specific Web service for these transactions. Content Owners can include multiple

financial Application elements with their financial ApplicationURI values, associating each with a particular type
of MCM. A financial ApplicationType field is associated with each URI to allow the MCM to differentiate
among financial applications. Asdocumented in the schema, each financial Application element contains URI
and type pairs as follows:

o financia ApplicationType —which isavalue from alist of typeswhich the MCM can use to identify
the appropriate application. Predefined valuesfor thisfield are“BD-J" and “HDEX". Other values
can be added by Content Owners working with MCM providers.

o financia ApplicationURI —which identifies the URI of afinancia application for the offer

The MCM retrieves the file referenced by the URI and executes the enclosed application. At a minimum, the
following data values from the AACS Object must be provided:
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e Session ID (already included in offers)
e MCUi (if already populated via prior callback completeSelection)

Once this application has finished, the last action it takes is to execute the required completeTransaction method
as described in Section 5.3.3 below. This provides the MCM with the information needed to complete the
Managed Copy operation.

This method enables the MCM to be implemented without specific knowledge of the Web service framework
required for the MCS encountered.

The financial ApplicationURI normally references an application hosted by the MCS, but it could also indicate a
3" party application which provides its own means of interaction with the MCM to verify completion of the
financial transaction. In the case of 3 party applications, the MCS shall use technical and/or contractual means
to confirm the completion of the financial transaction before granting permission in its response to the Request
Permission message for the offer.

5.3.2 Links to a Transaction Web Page

In addition to the financial ApplicationURI values described in Section 5.3.1, the Managed Copy Offer XML
schema associates with each offer afinancialHTMLURL. Regardless of how the offers are rendered for the
user, the MCM can choose to consummate financial and/or account transactions using the page pointed to by
thislink.

The MCM launches a component browser passing to it the financial H-TMLURL . When the transaction is
complete, the last action the HTML shall instruct the browser to do is to execute the completeTransaction
method as described in Section 5.3.3 below. This allows the MCM to continue with the Managed Copy
operation.

The financia HTMLURL normally references aweb page hosted by the MCS, but it could also indicate a 3™
party web site which provides its own means of interaction with the MCM to verify completion of the financial
transaction. In the case of 3" party applications, the MCS shall use technical and/or contractual means to
confirm the completion of the financial transaction before granting permission in its response to the Request
Permission message for the offer.

5.3.3 Use of AACS Object for Financial Transaction

The financial and/or account transactions required to acquire a Managed Copy approval are not normative to
AACS. For thisreason, they are executed within either a client application or a browser.
In order for these hosted components described in 5.3.1 and 5.3.2 to provide the MCM with the status of their
actions, the MCM shall expose to the selected component the completeTransaction method. This method can be
implemented in avariety of ways:
o |f the encapsulated Web service client is used, then the method shall be implemented as part of aclient
application method appropriate to the format (e.g. HDEX or BD-J);

e |f linksto atransaction web page are used, then a method of an embedded HTML Object (e.g., a Java
applet, aplugin, or an ActiveX control) shall be used.

The completeTransaction method is an exit function used to return control back to the MCM after completion
of thefinancial transaction. Data returned through this APl will be used in the subsequent Request Permission
step. The MCM shall provide support for the completeSelection API, although it may or may not be used when
an offer is selected (i.e., the offer presentation application or HTML could aso perform the financia transaction
then call completeTransaction).
In order for the interactive layer scriptsto have access to the XML offers property, the MCM shall load the
contents of the received XML offersinto a Managed Copy offers property in the AACS Object. Note that the
MCM may further filter the offers returned by the MCS according to its capabilities, prior to their presentation.
A Managed Copy Machine shall include a completeTransaction method and these propertiesin the AACS
Object:

Properties: String Ofers, MCU, majorMotlD, mnorMotlD, ntotOferlinfo
Wer e:
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Offers Containsthe XML object “Offers” returned from the Managed Copy Server using
the RequestOffer message (see 5.5.1 and Appendix C).

MCUi Managed Copy Unit. A string containing the ID of the particular offer that was
selected as a part of the transaction. Note that this property is only set (into the
AACS Object) when the completeSelection method is used.

majorMcotID A string identifier of the mgjor ID of Managed Copy Output Technology selected
for the Managed Copy, as defined in the AACS License. Note that this property is
only set (into the AACS Object) when the completeSel ection method is used.

minorMcotID A string identifier of the minor ID of the Managed Copy Output Technology
selected for the Managed Copy, as defined in the AACS License. If thereisno
minor code, thiswill be an empty string. Note that this property is only set (into the
AACS Object) when the completeSalection method is used.

mcotOfferinfo A base64Binary encoded string which provides MCOT specific information. If
thereis no value, thiswill be an empty string. Note that this property isonly set
(into the AACS Object) when the compl eteSelection method is used.

Functional Property: void conpleteTransaction

Synt ax:
voi d conpl et eTransacti on( Coupon, najorMotlD, m norMotlD,
ncot Of ferl nfo, MCU, Status, MCOTParans );

Wher e:

Coupon A string uniquely identifying the financial or account transaction. If no financial or
account transaction has been completed, Coupon shall be an empty string.

majorMcotiD A string identifier of the mgjor ID of Managed Copy Output Technology selected
for the Managed Copy, as defined in the AACS License.

minorMcotID A string identifier of the minor ID of the Managed Copy Output Technology
selected for the Managed Copy, as defined inthe AACS License. If thereisno
minor code, thiswill be an empty string.

mcotOfferinfo A base64Binary encoded string which provides MCOT specific information. 1f
thereis no value, thiswill be an empty string.

MCUi Managed Copy Unit. A string containing the ID of the particular offer that was
selected as a part of the transaction.

If no offer was selected, the MCUi shall be an empty string.

Status A string containing further information on the transaction. Informative: For
example, if the transaction failed, Status may contain information about why that
transaction failed. At minimum, it must contain an empty string.

MCOTParams A string value with additional information specific to the Managed Copy Output
Technology to be used in customization of MCM_MCOTInfo to be sent in the
Request Permission message. This string is optional in the case of Client-side
Binding. In the case of Server-side Binding, it contains the necessary hinding
information (the ID of the destination). |f not provided, this shall be an empty
string.

5.3.4 Accessing the AACS Object

The AACS Object can be referenced directly by Format Specific Applications. When offers are rendered using
a Format Specific Application, that application requires offers data returned by the MCS. Thisdataisheldin
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the offers property of the AACS Object. Format Specific Applications performing the financial transaction step
of the Managed Copy operation also require the compl eteTransaction method from the AACS Object. See
individual Adaptation books for details.

The AACS Object is also the mechanism by which several other properties are communicated between the
MCM and the financial application (or HTML). Specifically, when offer selection is performed prior to
invocation of the financial transaction (application or HTML), then items such as the MCUi and other MCOT
specific data, will already be known by the MCM, and be available in the AACS Object for use by the financia
transaction (application or HTML).

When the financial transaction of a Managed Copy operation is performed using HTML, the MCM will need to
provide access to the compl eteTransaction method of the AACS Object within the HTML context. Thisis
accomplished through an embedded HTML Object.? The data needed to embed the HTML Object was passed
to the MCS by the MCM in the AACSObjectAttributes during the Request Offers message (see Section 5.5.3).
The MCS then added the AACSObjectAttributes to each financialHTMLURL element value as a query
parameter before returning them in the Request Offers response.

When an HTML Object is used to initiate the completeTransaction API, avalue of “application/x-aacs-
completetransaction” shall be set in the type attribute of the object. Similarly, when the HTML Object is used
to initiate the completeSelection API, avalue of “application/x-aacs-completeselection” shall be set in the type
attribute of the object.

The following informative example describes this interaction:

If the AACSObjectAttributes value included in the Request Offers request contains:
<OBJECT
classiD="clsid:12345678-1234-1234-123456789ABC" type=application/x-aacs-
completetransaction width="0" height="0" >

then the URL encoded financial H-TMLURL value returned in the Request Offers response might be:

https://TakeMyM oney.com?miscParam1=foo& miscParam2=bar& A A CSObjectAttributes=cla
s3I D%3D%22clsid%3A 12345678-1234-1234-123456789A BC%22+
type%3Dapplication%%2Fx%2D aacs%2D compl etetransacti on+wi dth%3D%220%22+hei ght%
3D%220%22

and the resulting financia transaction web page would instantiate an HTML OBJECT of the form:

<OBJECT
id="AACS'
classiD="clsid:12345678-1234-1234-123456789ABC"
type="application/x-aacs-completetransaction” width="0" height="0">
</OBJECT>

Note: theid of the resulting AACS Object can be any desired string, and can be generated by
the financial transaction entity.

Upon completion of the financial transaction, the browser would invoke the completeTransaction
method of the AACS object:

AACS.completeTransaction (“myPurchasel07”, “CPRM”, “”, “7”, “ Successful”, “")

2 The W3C has standardized the mechanism for creating objectsin HTML viathe OBJECT element (for details,
see “ Objects, Images and Appletsin HTML Documents, Generic inclusion: the OBJECT element”,
http://www.w3.org/TR/html 4/struct/obj ects.htmi#edef-OBJECT ).
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5.4 MCS Certificate

The Managed Copy Server shall have an MCS Certificate (MCSeet ) Which is used by MCMs to validate
responses signed with the corresponding private key of the MCS. Table 5-2 shows the format of the MCS
Certificate.

Table 5-2 -Managed Copy Server Certificate

Bit
Byte 7 6 5 4 3 2 1 0

0 Certificate Type: 0345
1 Reserved

2

3

4
. MCSID

9
10
. Reserved
11
12

: MCS Public Key
51
52

: Signature Data
91

Each MCS Certificate includes:

o A 1-byte Certificate Type value, where 03,4 shall be used to indicate afirst-generation AACS MCS
Certificate

e A 2-byte Length field which indicatesin bytes, the length of the MCS Certificate including the
signature data.

o A 6-byte MCSID field which will be aunique identifier for each Managed Copy Server and will be
assigned by AACSLA.

e A 40 byte Managed Copy Server Public Key.

e A 40 byte Signature Data, calculated using the Entity Private Key, over the entire data up to and
including MCS Public Key.

For future compatibility, when verifying the signature of the MCS Certificate, the Length field shall be used to
locate the Signature Data field, rather than a fixed offset.

5.5 Managed Copy Messages

An important component for both the request and response messages associated with the communication of the
available offers for Managed Copy operations is the Managed Copy Output Technology identifier (MCOT ID).
The MCOT ID is actually represented in a structured data element called mcotlnfo, which includes amajor 1D
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(MCQT) and zero or more minor IDs (mcotMinorCode) values. Additional informative discussion on this topic
relevant to MCOT providers can be found in Section 5.8.4.

5.5.1 Perform Read Drive

The purpose of this message isto allow the MCS to remotely read the PMSN on the media, in order to
determine that it is authentic, and to verify the presence of AACS mediain the Licensed Drive. When a
Secretless Client MCM is seeking to make a Managed Copy, the “ performReadDrive” API shall be the first
message sent to the MCS. Other MCMs are not required to use this API.

This message begins aremote drive authentication process with the drivein the MCM. (When an MCM is not
otherwise associated with a drive which contains a Drive Certificate to meet other obligationsin the
specifications, it shall simulate this authentication by having its own Drive Certificate; see Section 5.7). The
authentication protocol (defined in Chapter 4 of the Introduction and Common Cryptographic Elements book)
requires severa steps, which are accomplished by the MCM sending successive “ performReadDrive’ messages
to the MCS. Aslong as the returned status to a“ performReadDrive’” messageis“CONTINUE”, then the
protocol is not finished, and the MCM needs to send a further “performReadDrive’ message as described below,
or abort the protocol by simply not sending any further “ performReadDrive’ messages. The example figure
below illustrates the process.

MCM MCS

performDriveRead(initial)

CONTINUE, REPORT KEY Cmdi

performDriveRead(report key response)

CONTINUE, SEND KEY cmd |

performDriveRead(send key response)

{ CONTINUE, REPORT KEY, read PMSN cmd |

performDriveRead(read PMSN response)

SUCCESS |

Figure 5-3 —Example Use of performReadDrive M essages

In effect, the MCM acts as a proxy which alows the MCS to direct its interaction with the drive. Each
successive response from the MCS provides status information on the process as well as information needed to
execute a Mt. Fuji command with the drive. After receiving the message response from the MCS, the client
proxy uses the information returned to perform a Mt. Fuji command against the drive. The response from the
driveisthen used as an argument for the next invocation of the “performReadDrive’ message with the MCS,
and so on. The process continues until the MCS indicates the process is completed or has failed. The client
proxy checks for these conditions after each response from the MCS.

The “performReadDrive” message is aWeb service message. The schema and associated WSDL definitions
which define this Web service are available in Appendix D and Appendix E of this document, respectively. The
request message contains the following information:
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A text string received from the server in the previous response. In the special
case where thisis the start of the drive authentication process being requested by
the client proxy, this argument shall contain the empty string (“”). If the server
receives an invalid sessionld, it shall return “FAILURE” in the message
response.

This contains a generic binary argument which is primarily used to carry the
response data returned from execution of a Mt. Fuji command with the drive. As
such, the XML schema validation steps performed by the MCS on this Web
service request do not accomplish any automatic checking on content validity.
The MCS shall be able to parse this argument and perform validation of its
content based upon the context of which step of the drive authentication process
it isacting upon.

The actual drive command that corresponds to the driveData is generated by the
proxy based on the response of the previous performReadDrive message,
described below.

In the special case wherethisisthe start of the drive authentication process
being requested by the client proxy, this argument will contain a binary value of
10101010, which signals the MCS that the processis being initiated.

Thisfield indicates success with a value of 0046 or failure via an error code from
the drive, returned from execution of the Mt. Fuji command, or zero length field
if the processis being initiated.

5.5.2 Perform Read Drive Response

The response by the MCS from the drive verification request isan XML object containing arguments needed by
the invoking client proxy to execute a Mt. Fuji command and continue the drive verification process. The
response message contains the following items:

Status

sessionld

Thisisaflag indicating the current status of this remote drive authentication
process. It haslegal valuesof: “CONTINUE”, “FAILURE” and “SUCCESS".

e If thevalueis“CONTINUE", the proxy will use the “driveCommand”
to execute a Mt. Fuji command with the drive

e If thevalueis“SUCCESS’ then the drive verification process has
completed successfully, and the MCM shall perform the next message
in the Managed Copy process (the requestOffers message defined in
Section 5.5.3).

e If thevalueis“FAILURE", the MCM shall aso perform the next
message, but assume that the origina disc does not have a PMSN.
Alternatively, if the MCM has areason to believe the original disc
actually hasa PMSN, it shall abort the protocol or restart it from the
beginning. Note that an optional text string describing the reason for
the failure may be available in the “ serverMessage” response argument
as below.

Thisisatext string generated by the MCS so that it can distinguish multiple
concurrent drive authentication sequences. The client shall passit unmodified
and unchecked as an argument to the subsequent performReadDrive messages.
sessionld isonly valid if the Statusis CONTINUE; if the Statusis FAILURE or
SUCCESS, the MCS shall set sessionld to be the empty string (*”).
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Binary data containing avalid Mt. Fuji command and associated arguments
which the MCS s requesting the client proxy to execute against the drive. Itis
not checked by the schema validation processor. This response argument will be
empty when the status indicates the process has completed in either “SUCCESS’
or “FAILURE".

In general, the client proxy is not required to check the datafor validity;

however, if the responseis aresponse to the “Read PMSN” subcommand, it may
be useful for the client to remember the PM SN value for future messages.

Thisisan optional text string message which shall be used to provide additional
information related to the failure of the drive authentication process to complete

properly.

For a detailed definition of this Web service' s request and response syntax, please refer to Appendix E.

5.5.3 Request Offer

The Request Offer message is the second message in the Managed Copy protocol. It is aWeb service message

as given in Appendix C, which uses the offer schemadescribed in Appendix A. It contains the following

information:

cid

ccid

mcmNonce

serialNumber

Content ID. This shall be provided to the MCS since it is needed to identify the
content, and therefore the offers which are available. If the Content ID is not
available on the disc, thisfield shall be zero. Note that for discs which do not
have a Content ID, the Managed Copy process can still be performed because
the ccid (next field) will be available in such cases.

Content Certificate ID. This shall be provided to the MCSto uniquely identify
the content. For multi-layer discs, this shall be the CC ID for Layer 0. Note that
if the ccid sent to the MCS has been revoked by AACS, then the offers returned
by the MCS shall either be marked with the “withheld” tag, or the MCS can
prevent the offers from being returned to the MCM. Either is sufficient.

Managed Copy Machine generated 16-byte nonce (or O if the MCM isusing
Server-side Binding). Thiswill be used in processing the Offer Response
message to prevent replay attacks when the MCM is using Client-side Binding.
Such an MCM shall retain a cached copy of the mcmNonce for comparison with
the nonce value received back from the MCS in the Offer Response message.

The Serial Number may be sent to the MCS to identify the specific instance of
media for which the copy is being requested. The MCS shall use the Serial
Number to determine what offers remain available for this media

The Serial Number may be part of the physical media(i.e., aPMSN) or it may
be provided separately from the physical media (i.e., a sticker in the packaging).

o |f the Serial Number is provided separately from the physical media, it
isnot required to be passed to the MCS as part of the Request Offer
Message.

e |f the Serial Number isincluded as part of the source media, then it
shall be sent to the MCS as part of the Request Offer message.
Thisisthe PMSN value acquired by the MCM from reading the media,
or in the case of a Secret-less Client it is the value returned from the
drive during the performReadDrive protocol.
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Managed Copy Servers shall not accept PMSNs that are invalid.

Note: Since the Serial Number type can be either a binary number or a string, the
data type used is base64Binary in the wsdl message declaration to insure its
integrity during processing.

Note: For Secret-less Clients, this value is the only connection in the Managed
Copy Server between the performReadDrive protocol and the rest of the
Managed Copy protocol.

LanguageCode This optional argument is one or more |SO 639-2 compliant (alpha-3) Language
Code values which alows the MCM to communicate its locale specific language
preference(s) information to the MCS. When provided, the MCS shall only
return offers which correspond to the language(s) requested. If thisargument is
omitted, this means offersin all available languages are being requested.

AACSObjectAttributes  This optional argument contains a string which the MCS URL encodes and adds
to the finanancial HTMLURL as aquery string. It provides data necessary to
instantiate an HTML Object in the browser, which in turn allows access to the
AACS Object (See Section 5.3.4).

MCOTList Thisisan optional array of Managed Copy Output Technology IDs (MCOT IDs)
that the MCM uses to identify to the MCS the set of MCOTs for which it would
like to receive applicable offers. If the request only identifiesan MCOT major
ID vaue, the MCS will return all the offers which are valid for that MCOT
major ID, regardless of its knowledge of any minor codes.

When the MCOT minor 1D codes are also provided, the MCS will filter the
offers returned based upon its knowledge of the available MCOT ID minor
codes to just those which are valid for the requested major and minor MCOT ID
code pair(s) requested.

When no MCOT ID is supplied by the MCM, the MCS will treat the request as a
“wild card,” and shall return all available valid offers without any filtering. For
example, an MCOT with amajor ID of “XYZ” and minor codes of “A”, “B” and
“C”, for which the MCOTList only identified the major code of “XYZ”, would
return offers applicable to any of these minor codes.

Each of the formulated offers (or MCUi’s) that are returned will specify which
MCOT(s) can be used as the output technology for that offer. The MCM will
likely want to filter out unusable offers prior to display to users, but such
behavior is not required.

5.5.4 Offer Response Creation

The response from the offer request isan XML object containing the offers available for this particular disc.
The contents of that XML object are described in Appendix A. Items of particular interest are described in the
following sections.

5.5.4.1 Creation of Cryptographic Signature of Managed Copy Offer Response

The MCS Certificate is sent to the MCM and after it has been validated by the MCM, the MCM shall use the
public key contained within the MCS Certificate to verify the signature of the Request Offer response (see
Section 5.5.4.3). Itisalso used to verify the Request Permission response (see Section 5.5.9.1). In atransaction
using Server-side Binding, an MCM is alowed to ignore the MCS Certificate and the signatures.

The Managed Copy Server (MCS) shall apply a cryptographic signature to the offers, Session ID and
mcmNonce. In the case of Client-side Binding, the MCM’s AACS Layer’ s verification of this signatureis used
to prevent replay attacks or attempts to modify the offers, Session ID or MCUi on the wire. This signature shall
be computed in the following manner:

AACS Sign(MCS,,, offer sSignedContent)
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With AACS_Sign as defined in Introduction and Common Cryptographic Elements book and where MCS;;;i isa
Elliptic Curve Digital Signature Algorithm (ECDSA) Private Key that has been provided by AACS LA to the
MCS and where the data being signed consists only of the bytestream of the canonical serialization of the
Managed Copy Offer XML Schema element offer sSignedContent (see Appendix A).

In order to produce the contents of the offer sSignedContent element as a byte array for the AACS_Sign
method, the canonical form of offer sSignedContent will be produced as UTF-8 bytes according to the
Exclusive XML Canonicalization specification ( http://www.w3.0rg/TR/xml-exc-c14n/#sec-Specification )*.

5.5.4.2 Offer Details

Individual offer objects may include a set of offer details which, when present provide programmatically
accessible information about that Managed Copy offer. These details provide information which the MCM may
use to determine whether it is capable of fulfilling the offer and to present the offersin a more intelligent way,
such asfiltering out offers which could not be satisfied by the MCM. It also functions to express the
performance and quality levels applicable to the copy which can be made for a given offer which the MCM
should observe when executing that particular Managed Copy offer. Rules pertaining to how an MCM isto use
this offer detail information are provided in the AACS Compliance Rules. The information provided by
offerDetailsis organized into sections on video, audio and miscellaneous information as follows:

Video Codec Specific | nformation:

videoParametersName Thisisan optional name tag which can be useful in describing the overall
video attributes of the offer (e.g., “High Quality Video").

minimumHorizontal Resolution  These optional values characterize the range of horizontal resolution
and values (in pixels) intended for the offer. The aspect ratio is assumed to be
maximumHorizontalResolution maintained, so only the horizontal resolution can be specified.

minimumFrameRate This optional value identifies the minimum frame rate (in frames/sec) for
the offer.
videoBitratelnfo Thisisan optional set of information which can include alist of video

codec names (valid values for these names may be found at
http://www.aacsla.com/managedcopy/AACS Video Codecs.pdf), aswell
as an optional minimum video bit rate (in Mbits/sec) applicable to the
offer. Multiple codecs might share the same bitrate constraint so any
number of them can be associated with a given minimum bit rate. Not
specifying any codec nameis interpreted as awild card, implying all
valid video codec names. An offer can have at most one minimum video
bit rate which is not associated with a specifically identified codec, and
that minimum bit rate then applies to all codecs which do not have
specifically identified bit rates.

videoCodecName  Thisisalist of zero or more video codec names.

minimumBitRate  Thisisthe minimum bit rate intended for using
the offer with which it is associated.

Audio Codec Specific I nformation:

audioParametersName Thisisan optional name tag which can be useful in describing the
overall audio attributes of the offer (e.g., “High Quality Audio”).

% Informative Note: The Exclusive XML Canonicalization specification allows canonicalization of the
subdocument in away that is substantially independent of its XML context. This procedure does not strip tags
from the resultant canonicalized result, except where it has been removed from an enveloped context. Seethe
specification for more information.
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audioCodecName

minimumBitRate

maximumBitRate

minimumChannels

Miscellaneous I nfor mation:

mcotlnfo

sourceURI

hint

Thisisan optional list of audio codec names (valid values for these
names may be found at
http://www.aacsla.com/managedcopy/AACS Audio_Codecs.pdf).
Not specifying any codec nameisinterpreted asawild card,
implying all valid audio codec names.

Thisis an optional lower bound on the minimum bit rate (in
kbits/sec) under which the referenced offer isintended to apply.

Thisisan optiona upper bound on the maximum bit rate (in
kbits/sec) over which the referenced offer is intended to apply.

Thisisan optiona count of the minimum number of audio
channels applicable to the referenced offer.

Thisisalist of one or more sets of parameters, where each set
includes an MCOT ID and optionally an mcotOfferinfo parameter
whose binary content is beyond the scope of this specification.

When the MCOT ID in the offer includes only the major
code component, the offer appliesto all minor ID codes.

If one or more MCOT minor ID codes is returned, then
the offer applies only to those MCOT major and minor ID
code combinations.

For example, for an MCOT ID which has amajor code of “XYZ”
and three possible minor codes of “A”, “B” and “C”, the MCS
might return “XYZ" asthe MCOT ID major code together with
“B” and “C” asminor codes. This means that this particular offer
only appliesto “XYZ" with either the“B” or “C” minor codes.

The mcotOfferlnfo may contain MCOT specific information
which permits the MCM to make the best decision possible in
presenting and processing the offer for a particular MCOT. The
valid MCOT major ID values are found in Tables C-1 and C-2 of
the AACS License.

Thisisan optional means of specifying afile or network location
where prepared content which corresponds specifically with the
offer can be found by the MCM. For example, this might
correspond to a reduced resolution version of the content prepared
specifically for aclass of target devices.

Thisoptional list of strings which alows the offer to provide
useful information to an MCM concerning the applicability of that
offer for agiven device. It isintended to be used by the MCM to
perform more intelligent filtering of the available offersit presents
to the user based upon the capabilities of the device. The format
and content of the hints are beyond the scope of this specification,
but an example of its use might be to identify which offer is best
suited to a particular device.

If aminimum range value is omitted, it is assumed to be zero. If a maximum range value is omitted, then no

upper limit isintended.
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5.5.4.3 Deal Manifest

A deal manifest can optionally be returned as part of the response to the Request Offers message. The deal
manifest shall contain format specific information that corresponds to specific offers, allowing the MCM to
determine exactly what needs to be copied when performing the copy to the destination. This information may
also be used by the MCM to estimate the space requirements required by the copy operation.

5.5.5 Offer Response Verification and Interpretation

The following sections describe topics specific to the interpretation and verification of the Managed Copy offer
response returned by the MCS.

5.5.5.1 Verification of Cryptographic Signature of Managed Copy Offer
Response
When an MCM using Client-side Binding receives the Offer Response message from the MCS, it shall verify
the message using the process outlined below (For transactions that utilize Server-side Binding, MCMs may
ignore this section):
1. Verify theintegrity of the MCS Certificate using the following procedure and shall abort the Managed
Copy processif the signature fails to verify.
AACS_Verify(AACS_LAu, Signature Data, MCSce)

With AACS Verify asdefined in Introduction and Common Cryptographic Elements book.

2. Verify the MCS Certificate has not been revoked using the procedure described in Section 2.7 above.
If the MCS Certificate has been revoked, the MCM shall abort the Managed Copy process.

3. Veify theintegrity of the Offer Response Message using the following procedure and shall refuse to
allow the Managed Copy process to continue if the signature fails to verify.

AACS Verify(MCS,p, Signature Data, offer sSignedContent)

With AACS Verify asdefined in Introduction and Common Cryptographic Elements book and where
MCS,u is contained in the MCS and where the data which was signed consists only of the
bytestream of the canonical serialization of the Managed Copy Offer XML Schema element
offersSignedContent (see Appendix A).

In order to produce the contents of the offer sSignedContent element as a byte array for the
AACS _Sign method, the canonical form of offer sSignedContent will be produced as UTF-8 bytes
according to the Exclusive XML Canonicalization specification ( http://www.w3.org/TR/xml-exc-
cl4n/#sec-Specification ).

4. Verify that the mcmNonce is the same nonce value that was transmitted to the MCS in the Reguest
Offer message and shall abort the Managed Copy process if the nonce values are not the same.

5.5.5.2 Display of Managed Copy Offers
The Managed Copy Machine can display the offersin multiple ways.
1. Content Owner provided Format Specific Application (i.e.,, BD-Jor HDEX).

Thisoption isavailableif an optional list of render elementsis returned in the offers data provided in
the response to the getOffers message. Content Owners may identify one or more rendering
applications for presenting the offers. Each element of the render list contains the following items:

* Informative Note: The Exclusive XML Canonicalization specification allows canonicalization of the
subdocument in away that is substantially independent of its XML context. This procedure does not strip tags
from the resultant canonicalized result, except where it has been removed from an enveloped context. Seethe
specification for more information.
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o renderType—whichisavaluefromalist of typeswhich the MCM can useto identify the
appropriate application. Predefined valuesfor thisfield are “BD-J’ and “HDEX”. Other
values can be added by Content Owners working with MCM providers.

o renderURI —which identifies where to obtain the downl oadable application to execute.

The MCM examines the application(s) referenced in thelist of render elements as part of the process
of presenting offers and shall select the first one that it can support.

2. Content Owner provided XSLT for generating HTML

If the MCM is not capable of supporting any of the Format Specific Applications described in option
(1) above, and it is capable of supporting XSLT, then it shall display the offersusing XSLT. If the
Content Owner chooses to offer XSLT as an option, then the MCS returns it in the getOffers response
as an xml-stylesheet Processing Instruction (see http://www.w3.0rg/TR/xml-stylesheet/). The MCM
can then use thisinstruction to invoke an XSL processor to generate the HTML document.

3. MCM presentation of offers data using its own Ul

When the MCM s not capable of supporting either options (1) or (2) above, then the MCM shall
display the offersin a manufacturer specific way using its own Ul.

The MCM is deemed capable of supporting an offer presentation type based upon the following criteria:
e For Format Applications (e.g., BD-J or HDEX):
0 TheMCM isdesigned to interact with the applicable application layer engine, or
o TheMCM ispart of aLicensed Player which supports processing such applications
e For XSLT generated HTML.:
0 TheMCM isdesigned to use a browser for the presentation of offers, and

0 Thebrowser can support at least XSL Transformations (XSLT) Version 1.0 W3C
Recommendation 16 November 1999.

e For Presentation of XML offers datausing MCM’s Ul:
0 TheMCM shall always support this option.

If the MCM renders offers using a Format Specific Application, the financia transaction may be performed in
the same application, or aternatively the completeSelection APl may be used to return control to the MCM
where the MCM would launch the financial transaction.

Likewise, if the MCM renders offers with HTML, that application can either perform the financial transaction
or return control to the MCM in the same manner (using completeSelection).

Each offer returned by the MCS optionally includes an 1SO 639-2 compliant Language Code value. These
values are available for use by the MCM to adjust the display of datafor localization purposes. The MCM may
also filter the offers returned based upon those which it can support.

Note that in addition to the offers, this XML object includes an optional updated MKB which shall be used by
the MCS in the case that the Managed Copy destination isan AACS recordable disc for Prepared Video. This
MKB isignored by the MCM.

The Request Offers response message can include awithheld attribute which functions as a flag that may be
associated with each offer. When the withheld flag is present and set to 1 for a given offer (which does not
affect whether the offer is displayed), the MCM shall not permit that offer to be selectable for purchase. Thisis
useful, for example, when it is desired to prevent the offer from being purchased, but still inform the consumer
of its existence.

Each offer contains a Boolean flag called serialNumberRequired. If thisflagisset to 1, then a Serial Number is
required in order to purchase the offer. If offers are being presented by the MCM as described in option (3)
above, then the MCM shall indicate to the user that the offer requires a Serial Number for purchase.

Note that an application that supports Managed Copy Machine functionality could be configured to allow
automated selection of offers based on some user input criteriaand MCM capabilities. If thisresultsin only one
remaining offer, then the MCM may bypass the rendering of the offers data. Otherwise, the MCM shall display
offers according to the rules described in this section.
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5.5.5.3 Returning Control to the MCM

In order for the Content Owner provided format-specific application or (XSLT generated) HTML page based
rendering options described in section 5.5.5.2 to provide the MCM with the status of their actions, the MCM
shall expose to the selected component the compl eteSelection method. This method can be implemented in a
variety of ways:
o |f the encapsulated Web service client (i.e., a Content Owner provided format-specific application) is
used for rendering of the offers, then the compl eteSel ection method shall be implemented as part of a
client application method appropriate to the format (e.g. HDEX or BD-J);

e |f linksto an offer rendering web page are used, then a method of an embedded HTML Object shall be
used. See Section 5.3.4 for an exampleillustrating how HTML <OBJECT> can be used to similarly
provide access to the completeSelection API and offers property of the AACS Object.

The completeSalection method is an optional exit function used to return control back to the MCM after
completion of the offer selection. Datareturned through this API will be used in the subsequent financial
transaction step.

Asdescribed in Section 5.3.3, in order for the interactive layer scripts to have access to the XML offers object,
the MCM shall load the contents of the received XML offers abject into a Managed Copy offers property. The
MCM may further filter the offers returned by the MCS according to its capabilities, prior to their presentation.
As with the completeTransaction method used for returning control from the financial transaction step
described in Section 5.3.3, the Managed Copy Machine shall include the following additions to the AACS
Object — a compl eteSel ection method and these properties (same as described in Section 5.3.3):

Property: String Ofers, MCUi

Wer e:
Offers Contains the XML object “Offers’ returned from the Managed Copy
Server using the RequestOffer message (see 5.5.1 and Appendix C).
MCUi Managed Copy Unit. A string containing the ID of the particular

offer that was selected as a part of the transaction. Note that the
completeSel ection method will populate this property using the value
passed.

Functional Property: void conpleteSel ection

Synt ax:
voi d conpl et eSel ecti on( majorMotID, mnorMotlD, ntotOferlnfo,
MCUi , status );

Wher e:

majorMcotiD A string identifier of the mgjor ID of Managed Copy Output Technology selected
for the Managed Copy, as defined in the AACS License.

minorMcotID A string identifier of the minor ID of the Managed Copy Output Technology
selected for the Managed Copy, as defined inthe AACS License. If thereisno
minor code, thiswill be an empty string.

mcotOfferinfo A base64Binary encoded string which provides MCOT specific information. 1f
thereis no value, thiswill be an empty string.

MCUi Managed Copy Unit. A string containing the ID of the particular offer that was
selected as a part of the transaction.
If no offer was selected, the MCUi shall be an empty string.

status A string containing further information on the selection. If the selection failed or

was cancelled; status may contain information indicating why. At minimum, it must
contain an empty string.
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5.5.6 Check Serial Number

The Check Serial Number message shall be supported by the default Managed Copy Server, and by any other
MCS which supports Sticker Codes. If the user has selected an offer that requires a Serial Number and the disc
does not have a PM SN, then the Check Serial Number message shall be used to establish that 1) the Serial
Number isvalid, and 2) it is still available to be used for the selected offer.

Check Serial Number is aWeb service message as given in Appendix C, which uses the check serial humber
schema described in Appendix A. It contains the following information:

serial Number Serial Number. This string is the Sticker Code entered by the user.

MCUi Managed Copy Unit. A string containing the ID of the particular offer that was
selected.

sessionld Containsthe Session ID that was returned in the XML object in response to the

Request Offers message. This sessionld is used by the MCS to correlate the
Check Serial Number message to any transactions that will occur as aresult of
selecting a particular offer, as described in Section 5.3. It is recommended that
the value of the sessionld be the string representation of a Universal Unique
Identifier (UUID)®. As noted previously, this sessionld may be different than the
Session ID in the Perform Read Drive message; thisis a design choice of the
MCS.

5.5.7 Check Serial Number Response

The MCS returns the status of the Serial Number. The Check Serial Number message is a Web service message
asgiven in Appendix C, using the serial NumberStatus described in the Appendix A schema. It contains the
following information:

seridNumberStatus  Indicates one of three values:

1. “valid”. The Serial Number isvalid and available for use with the selected
offer.

2. ‘“invalid”. The Serial Number is not valid for the selected offer.

3. “used”. The Serial Number isvalid but is not available for use with the selected
offer.

If the MCS returns “valid” and the Session ID isvalid and active, this means the MCS
has now associated the Serial Number with the Session ID. This Serial Number, in al
respects, acts like a Serial Number entered in the Request Offers message. In other
words, if the MCM successfully completes the protocol with the Request Permission
message (section 5.5.8), the MCS shall record the use of the Serial Number for the
selected offer.

5.5.8 Request Permission

Once the appropriate offer has been selected, the MCM sends a Request Permission message to the MCS. The
Request Permission message is a Web service message as given in Appendix C, which uses the permission
schema described in Appendix B. The Request Permission message is executed synchronously with the
Request Permission response returned as described in Section 5.5.9.1. It contains the following information:

® A Universally Unique Identifier (UUID) is a 128-bit identifier described in Internet Engineering Task Force
REC 4122: A Universally Unigue | Dentifier (UUID) URN Namespace.
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MCUi Managed Copy Unit. A string containing the ID of the particular offer that was
selected as a part of the transaction.

sessionld Contains the sessionld that was returned in the XML object in response to the Request
Offers message.

MCM_MCOTInfo Information sent to the MCS which is MCOT specific. It isoptional in the case of
Client-side Binding; in the case of Server-side Binding, it is recommended to contain
the binding information. For example, it might contain the media ID if the MCOT
protects content on arecordable disc.

5.5.9 Request Permission Response Creation

When the MCS receives a Reguest Permission message, the contents of the message are compared to the
information received in the initial Request Offer message and any subsequent transactions that occurred. If all
the information is correct and the conditions have been satisfactorily met, the MCS will provide its permission
viaits Request Permission response sent to the MCM. The Request Permission response message is a Web
service message as given in Appendix C, using the permission schema described in Appendix B. It contains the
following information:

status Indicates whether or not permission has been granted to make the copy. Inan MCM
using Client-side Binding, this Status field shall only be used by the AACS Layer after
all message integrity checks have been completed. This Status field can also be used to
facilitate the Application Layer’s ability to determine the authorization status. A value
of zero indicates success.

statusM essage Thisisan optional text message suitable for end users, which may contain areason for a
non-zero status code.

MCS _MCOTInfo Information sent to the MCM which is output technology specific. It is optional in the
case of Client-side Binding. In the case of Server-side Binding, it is recommended to
contain the license from the server. In atransaction using Server-side Binding, the
MCM may use the MCS_MCOTInfo in the response message to extract the binding
information to use with the copy. In such a case, the MCM is not required to verify the
integrity of the response.

Signature The Managed Copy Server (MCS) shall apply a cryptographic signature to the message
which in the case of Client-side Binding can be used by the AACS Layer to determine if
the copy has or has not been authorized. This value shall be computed in the following
manner:

AACS_Sign(MCS;;, permissionSignedContent)
With AACS_Sign as defined in Introduction and Common Cryptographic Elements
book and where MCS,;i isa ECDSA Private Key that has been provided by AACS LA
to the MCS and where the data being signed consists only of the bytestream of the
canonical serialization of the Managed Copy Permission XML Schema element
permissionSignedContent and its direct descendants and does not include the associated
tags from the Web service message (see Appendix B).

In order to produce the contents of the permissionSignedContent element as a byte array
for the AACS_Sign method, the canonical form of permissionSignedContent will be
produced as UTF-8 bytes according to the Exclusive XML Canonicalization
specification ( http://www.w3.0rg/TR/xml-exc-cl4n/#sec-Specification ).
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5.5.9.1 Request Permission Response Validation

During atransaction using Client-side Binding, an MCM receiving the Reguest Permission response from the
MCS shall determineif the requested copy has been authorized. This is done using the process outlined below
(in atransaction using Server-side Binding, the MCM is not required to perform these steps):

1. Verify theintegrity of the Request Permission Response message using the following procedure and
shall refuse to alow the Managed Copy process to continue if the signature fails to verify.

AACS_Verify(MCS,y, Signature Data, permissionSignedContent)

With AACS Verify asdefined in Introduction and Common Cryptographic Elements book and where
MCS,, is contained in the MCS. received in the Request Offer Response and stored in the MCM
Cache and where the data which was signed consists only of the bytestream of the canonical
serialization of the Managed Copy Permission XML Schema element permissionSignedContent and its
direct descendants and does not include the associated tags from the web service message (see
Appendix B).
In order to produce the contents of the permissionSignedContent element as a byte array for the
AACS _Sign method, the canonical form of permissionSignedContent will be produced as UTF-8 bytes
according to the Exclusive XML Canonicalization specification ( http://www.w3.0org/TR/xml-exc-
cl4n/#sec-Specification ).

2. Verify that the Session ID contained within the permissionSignedContent element matches the Session
ID stored in the local MCM cache. If it does not, the MCM shall abort the Managed Copy process.

3. Verify that the MCUi contained within the permissionSignedContent element matches the MCUi
stored in the local MCM cache. If it does not, the MCM shall abort the Managed Copy process.

4. Verify that the mcmNonce value contained within the permissionSignedContent el ement matches the
mcmNonce stored in the local MCM cache. If it does not, the MCM shall abort the Managed Copy
process.

5. Determineif authorization to make the Managed Copy has been granted by verifying that the status
field of the Request Permission response is zero, indicating that the copy is authorized.

5.6 Making a Managed Copy

Once an MCM has validated the Request Permission response, or a Server-side Binding MCM has obtained the
license (e.g., from the MCS_MCOTInfo), the copy can be made to the selected MCOT. The copy shall be
bound to the destination media using a binding method defined by the MCOT.

The MCS_MCOTInfo that is returned by the MCS in the Request Permission response will contain any MCOT
specific information required by the selected MCOT to successfully bind the content to the destination media.

5.7 Managed Copy Server

A Managed Copy Server (MCS) isrequired to verify the authenticity of a PMSN, by carrying out adrive
authentication protocol with the drive local to the MCM. When an MCM is not otherwise associated with a
drive containing a Drive Certificate to meet other obligations in the specifications, the MCM itself shall have a
Drive Certificate and shall simulate the drive authentication with the MCS. All of the drive requirements in the
Introduction and Common Cryptographic Elements book Chapter 4 apply to such an MCM, including the
requirement to save the most recent Host Revocation List it has seen.

In normal operation, a PMSN read by the MCS will promptly be used in a“Reguest Offers’ message from the
MCM. In the case that it is not, the MCS shall forget the PM SN after a reasonable amount of time has elapsed.
The amount of time that avalidated PMSN livesin the MCS cache is adesign choice of the MCS, but it shall
not exceed one hour.

The MCS shall have aHost Certificate and its associated private key, as described in Chapter 4 of the
Introduction and Common Cryptographic Elements book. In general, the Managed Copy Server shall follow the
protocols defined in that chapter; with the exception that it shall receive the latest Drive Revocation List from
AACSLA.
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Note that the MCS performs some preliminary steps associated with bus decryption, although it shall not
perform the actual bus decryption procedure. To prevent the MCS from being used as part of a prohibited
remote playback operation, it isrestricted to use of the following drive commands:

1. The READ DISC STRUCTURE command
2. The REPORT KEY command

3. The SEND KEY command

4, The SEND DISC STRUCTURE command

5.8 Informative Section: Components of a Managed Copy Architecture

Thisinformative section is provided as atechnical context for the requirements outlined in the normative
sections, above. It describes some assumptions about the kind of architecture which may evolve around
Managed Copy and the likely role of the normative Managed Copy componentsin that architecture.

For example,

= |tisassumed that there will not be one monoalithic Managed Copy Server. Content Ownerswill engage
avariety of Managed Copy service providers - different service providers for different titles, for
different titles at different times, or for the samettitle at the sametime.

= Since permission granting for aManaged Copy is a more security sensitive operation, we have
assumed that such permission granting servers might not be collocated with the ‘ store front’ service
server.

= Itisfurther assumed that users will want to use a single account for multiple services, rather than
having to set up a credit card or debit account with each and every Managed Copy service. For that
reason, we consider it likely that the account manager will be a separate server, with multiple service
servers accessing that same account.

What follows is an informative description of each component in this architecture.

5.8.1 The AACS Compliant Disc

An AACS compliant disc may contain the URL to identify the Managed Copy Server. As noted above, the
MCM also contains a Default URL to be used for any disc that does not contain thisURL. The storage location
and encoding of this URL can be format specific, but it shall be available through an APl to the AACS layer of
the Managed Copy Machine.

Inasmuch as AACS compliant discs have appeared on the market prior to Managed Copy services becoming
available, the URL stored on the AACS compliant disc may be set to a Content Owner owned URL which will
redirect to the Managed Copy Server chosen by the Content Owner for that disc. In thisway, changing the
Managed Copy Server for a particular disc can easily be done from a single point.

5.8.2 The AACS Compliant Player

There are two ways that a Managed Copy can be initiated: as part of the consumer’ sinteractive experience with
the menuing system of the disc, or performed from a stand-al one application.

Although it is optional for an AACS compliant player to enable aManaged Copy, it shall expose the AACS
specified API for determining if Managed Copy can be initiated from the player.

5.8.3 The Managed Copy Machine

This component is required because all products which support Managed Copy shall, at a minimum, support the
communication between the Managed Copy Machine and the Managed Copy Server which makes rendering of
Managed Copy offers possible.

The Managed Copy Machine (MCM) is the consumer software which initiates a Managed Copy. It is either tied
to aplayer, or it exists as a stand-alone application — e.g., as part of ahome media server which includes an
AACS-compliant drive.
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Since AACS will support awide variety of future Managed Copy scenarios, we make some rather limited
assumptions about the nature of the target Managed Copy Output Technologies (MCOTYS): other than they are
AACS approved MCOTS, aslisted in the AACS license agreement.

5.8.3.1 The Application Layer of the Managed Copy Machine

The application layer of the Managed Copy M achine manages the communication with the Managed Copy
Server, providing that server with the required information in the AACS specified format so that the server can
return the Managed Copy offers to the consumer. For thisreason, the application layer shall be provided in all
products which support AACS Managed Copy.

This application layer of the Managed Copy Machine iswhat is optionally launched by an AACS-compliant
player.

5.8.3.2 The AACS Layer of the Managed Copy Machine

This component of the Managed Copy Machine isrequired if binding of the content to the media takes place in
the consumer product. Otherwise, it is not required.

If binding of the content is performed on separate machine from where the permission is granted, then a secure
means of communication shall be established between these two entities. This communication is described in
detail in Section 5.7.

5.8.4 MCOT ID Considerations

Asdiscussed above, the MCOT ID can possess both a major and multiple minor components. AACS assigns the
major part of the ID to the MCOT. The MCOT provider isfree to define minor codes associated with its major
ID. These minor ID codes need not be communicated to AACS except under conditions where at least one
major/minor MCOT ID code combination is for some reason no longer required to be included in any offer.
This could occur in cases where the ID is being suspended, de-listed, or for some other reason the MCOT
provider wanted to discontinue service. Note that Bound Copy Methods share a common mgjor ID, and AACS
LA will assign the corresponding minor-IDs.

An MCOT provider may choose to have asingle magjor ID and asingle minor ID code. There are, however, two
reasons why they might consider defining more than one minor ID:

1. If the MCOT isexpressed in different product types with very different functional characteristics, there
is no chance of confusion--in fact, it might even be clearer--if those different product types use
different MCOT minor 1D codes. For example, CPRM for DVD and CPRM for SD Card are
sufficiently different that they might choose to use different MCOT minor IDs.

2. Evenif one has functionally equivalent products, if they are provided on different platforms with
different implementations, one might consider using a separate MCOT minor ID for each
implementation. For example, one might have a DRM client with both a Windows and a Linux
implementation. The important consideration is how likely it isfor a break in one implementation to
lead immediately to a break in the other implementation. If such a cascade of breaksis unlikely, one
could get into a situation where the implementation on one platform is still valid, but the
implementation on the other platform has to be temporarily suspended from the mandatory MCOT list.
If the two platforms were not differentiated with separate MCOT minor IDs, then atemporary
suspension of the major MCOT ID would suspend all uses of the MCOT on all platforms for that
MCOT, and the MCOT provider would need to request a new major MCOT ID from AACSin order to
continue operations on the unbroken platform. If the platforms had different MCOT minor 1Ds from
the start, this step could be avoided. (Observe that the guidelines for two platforms having different
MCOT minor IDs are very similar to the guidelines for an AACS player implemented on two
platforms to have different sets of proactive renewal device keys.)

If aparticular MCOT major/minor ID combination is no longer required to be included in an offer, theniit is
necessary for the MCOT provider to identify to AACS the entire list of minor ID codes used. This allows offers
to be adjusted if necessary, and for Managed Copy Serversto perform filtering of affected offers appropriately.
For additional information, please refer to Appendices A and C and Section 5.5.2.
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5.8.5 The MCOT Transcryptor

Once permission has been granted to perform a Managed Copy, a rebinding operation can take place. If this
transcription and rebinding occurs on the target device, an MCOT transcryptor is required. Thisis a software
component which knows how to take decrypted AACS Content and re-encrypt it in the approved MCOT,
mapping rights correctly, according to the AACS Compliance Rules.

AACS places no requirements on how players, Managed Copy Machines and MCOT transcryptors interoperate.
However, it is assumed that a consumer may have multiple MCOTs on their Licensed Product. This leads to
two general architectures:

= Anoptiona player tied to a single Managed Copy Machine, which inturnistied to asingle MCOT
transcryptor.

= Anoptiona player tied to a single Managed Copy Machine, which in turn supports multiple MCOT
transcryptors.

The second model would appear to be more consumer friendly, but we have defined an architecture which
supports both models.
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A Appendix
Managed Copy Offer XML Schema

<?xm version="1.0" encodi ng="UTF-8""?>
<xs:schenmm target Namespace="http://ww. aacsl a. com 2006/ 02/ managedOf f er "
xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"
xm ns:tns="http://ww.aacsl a. com’ 2006/ 02/ managedOf f er "
el ement For nDef aul t ="qual i fi ed" >
<xs: el enent nanme="offers">
<xs: conpl exType>
<XS:sequence>
<xs: el enent nanme="of f er sSi gnedCont ent " >
<xs: conpl exType>
<XS:sequence>
<xs:elenent ref="tns:offer"
m nOccur s="1" maxCccurs="256" />
<xs:elenent ref="tns:render"
m nCccur s="0" />
<xs: el enent ref="tns:sessionld"
m nCccurs="1" maxQccurs="1" />
<xs: el enment ref="tns: ncnmonce"
m nQccurs="1" maxCccurs="1" />
</ xs: sequence>
</ xs: conpl exType>
</ xs: el emrent >
<xs:elenment ref="tns: MCScert" m nCccurs="1"
maxQccurs="1" />
<xs:elenent ref="tns:signature" mnCccurs="1"
maxCccurs="1" />
</ Xxs: sequence>
<xs:attribute name="MB" use="optional" type="xs:string" />
<xs:attribute name="version" use="required"
type="xs: deciml" />
</ xs: conpl exType>
</ xs: el emrent >

<xs: el enent name="offer">
<xs: conpl exType>
<Xs:sequence>
<xs:elenment ref="tns: MCU " m nCccurs="1"
maxQccurs="1" />
<xs:elenment ref="tns:title" mnCccurs="1"
maxCccurs="1" />
<xs:elenment ref="tns:abstract" m nCccurs="1"
maxQccurs="1" />
<xs:elenent ref="tns:description" m nCccurs="1"
maxQccurs="1" />
<xs:elenent ref="tns:inmge" nmi nCccurs="0"
maxCccurs="1" />
<xs:el ement ref="tns:|S0639LanguageCode"” mni nCccurs="0"
maxQccurs="1" />
<xs:elenent ref="tns:price" mnCccurs="0"
maxCccurs="1" />
<xs:elenent ref="tns:serial Nunmber Requi red"
m nCccurs="1" nmaxCccurs="1" />
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<xs: el enent ref="tns:financial Application"
m nCccur s="1" maxOccur s="unbounded"/ >

<xs:elenent ref="tns:financial HTMLURL" ni nCccurs="1"

maxQccur s="1" />
<xs: el enent ref="tns:deal Mani fest"
m nCccur s="0" maxCccurs="1" />
<xs:elenment ref="tns:offerDetails" />
</ xs: sequence>
<xs:attribute name="w t hhel d* use="optional "
t ype="xs: bool ean" />
</ xs: conpl exType>
</ xs: el enent >

<xs: el emrent nane="seri al Nunber St at us" >
<xs:si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration value="valid"/>
<xs:enuneration value="invalid"/>
<xs:enuneration val ue="used"/ >
</xs:restriction>
</ xs: si npl eType>
</ xs: el enent >

<xs: el enent nane="deal Mani f est" >
<xs: conpl exType>
<XS: sequence>

<xs:any namespace="##ot her" processContents="1]ax"

</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nanme="MCU " type="xs:string" />
<xs: el enent nanme="i mage" >
<xs: conpl exType>
<XS:sequence>
<xs:elenent ref="tns:url" m nCccurs="1"
maxCccur s="1" />
<xs:elenent ref="tns:title" m nCccurs="1"
maxQccur s="1" />
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent name="url" type="xs:anyURl" />
<xs:elenment name="title" final="restriction">
<xs:si npl eType>
<xs:restriction base="xs:string">
<xs: maxLengt h val ue="1024" />
</xs:restriction>
</ xs:si npl eType>
</ xs: el ement >
<xs:el enent nane="description" final="restriction">
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs: maxLengt h val ue="65536" />
</xs:restriction>
</ xs:si npl eType>
</ xs: el enment >
<xs:el enent nanme="abstract" final ="restriction">
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<xs: si npl eType>
<xs:restriction base="xs:string">
<xs: maxLengt h val ue="4096" />
</xs:restriction>
</ xs:si npl eType>
</ xs: el ement >

<xs: el enment nane="offerDetail s">
<xs: conpl exType>
<XS:sequence>
<xs: el enent ref="tns:videoParaneters"
m nCccur s="0" maxCccurs="1" />
<xs: el enent ref="tns: audi oParaneters" m nQccurs="0"
maxCccur s="1" />
<xs: el enment nanme="sourceURl" type="xs:anyURl"
m nCccur s="0" maxCccurs="1" />
<xs: el enent ref="tns:ncotlnfo" m nCccurs="1" />
<xs:elenment ref="tns:hint" mnCccurs="0" />
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<xs: el enent nane="vi deoPar anet ers">
<xs: conpl exType>
<XS:sequence>
<xs: el enent nanme="vi deoPar armet er sNane"
type="xs:string" mnQccurs="0" maxCccurs="1" />
<xs: el enent ref="tns: mni nunmHori zont al Resol uti on"
m nCccur s="0" nmaxCccurs="1" />
<xs: el enment ref="tns: maxi nunmHori zont al Resol uti on"
m nCccurs="0" maxCccurs="1" />
<xs: el enent ref="tns: mni nunFraneRate" m nCccurs="0"
maxQccur s="1" />
<xs:elenment ref="tns:videoBitratelnfo"
m nCccur s="0" />
</ Xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<xs: el emrent nane="vi deoBitratel nfo">
<xs: conpl exType>
<XS:sequence>
<xs: el enent ref="tns:vi deoCodecNanme"
m nCccur s="0" />
<xs:elenment ref="tns: m ni munBi t Rate" nm nCccurs="0"
maxCccur s="1" />
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<xs: el enent nane="audi oPar anet ers" >
<xs: conpl exType>
<XS:sequence>
<xs: el enent nanme="audi oPar anmet er sNane"
type="xs:string" mnQccurs="0" maxCccurs="1" />
<xs: el enent ref="tns: audi oCodecName"
m nCccurs="0" />
<xs:elenment ref="tns: mni munBitRate" m nOccurs="0"
maxCccurs="1" />
<xs: el enent ref="tns: maxi nunBi t Rat e

m nCQccur s="0"
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maxCccur s="1" />
<xs: el enment ref="tns: m ni munChannel s" m nCccurs="0"
maxQccur s="1" />
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent name="ntot | nfo">
<xs: conpl exType>
<XS:sequence>
<xs:elenment ref="tns: MCOT" />
<xs:elenent ref="tns:ncotM nor Code" m nCccurs="0" />
<xs: el enent nane="ntot O ferl nfo"
t ype="xs: base64Bi nary" m nCccurs="0"
maxQccur s="1" />
</ xs: sequence>
</ xs: conpl exType>
</ xs: el emrent >
<xs: el enent name="render">
<xs: conpl exType>
<Xs:sequence>
<xs:elenent ref="tns:renderUR" m nCccurs="1"
maxQccur s="1" />
<xs:elenment ref="tns:render Type" m nCccurs="1"
maxQccur s="1" />
</ xs: sequence>
</ xs: conpl exType>
</ xs: el emrent >
<xs: el enent name="financi al Application">
<xs: conpl exType>
<Xs:sequence>
<xs:elenent ref="tns:financial ApplicationURl"
m nCccurs="1" maxQccurs="1" />
<xs:elenent ref="tns:fiancial ApplicationType"
m nOccur s="1" maxCccurs="1" />
</ Xs: sequence>
</ xs: conpl exType>
</ xs: el emrent >
<xs:el enent name="render URI " type="xs:anyURl" />
<xs: el enent nane="render Type" type="xs:string" />
<xs: el enent nanme="vi deoCodecNane" type="xs:string" />
<xs: el enent nanme="audi oCodecNane" type="xs:string" />
<xs: el enent name="m ni nunBi t Rate" type="xs:decimal" />
<xs: el enent name="maxi munBi t Rate" type="xs:decimal" />
<xs: el enent name="m ni numHori zont al Resol uti on" type="xs:decimal" />
<xs: el enent name="maxi numHori zont al Resol uti on" type="xs:decimal" />
<xs: el enent nanme="m ni nunfFraneRate" type="xs:decimal" />
<xs: el enent name="m ni nunChannel s" type="xs:deciml" />
<xs:el enment nanme="price" type="xs:string" />
<xs:el enent nanme="financial ApplicationURl " type="xs:anyURl" />
<xs: el enent nane="fiancial ApplicationType" type="xs:string" />
<xs: el enent name="financi al HTMLURL" type="xs:anyURl " />
<xs: el enent nanme="ntnNonce" type="xs:base64Bi nary" />
<xs: el enent name="MCScert" type="xs:base64Bi nary" />
<xs: el enent name="sessionld" type="xs:string" />
<xs: el enent name="signature" type="xs:base64Bi nary" />
<xs: el enent nane="hint" type="xs:string" />
<xs: el enent nanme="MCOT" type="xs:string" />
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<xs: el enent nanme="ntot M nor Code" type="xs:string" />

<xs: el enent nanme="1S0639LanguageCode" type="xs:|anguage" />

<xs: el enent name="seri al Nunber Requi red" type="xs: bool ean" />
</ xs: schema>
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B Appendix

Managed Copy Permission XML Schema

<?xm version="1.0"?7>
<xs:schema

t ar get Namespace="htt p: // ww. aacsl a. com 2006/ 02/ managedPer m ssi on

xm ns:tns="http://ww. aacsl a. com 2006/ 02/ managedPer ni ssi on"

xm ns: xs="http://ww.w3. org/ 2001/ XM_Schera"

el ement For mDef aul t ="qual i fi ed" >

<XS:

el ement
<xs: conpl exType>

<XSs: sequence>
<xs: el enent

nane="per m ssi on" >

<xs: conpl exType>

<xs: el enent

</ xs: sequence>
</ xs: conpl exType>

</ xs: el enent >

<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:

el enent
el enent
el enent
el enent
el emrent
el enent
el enent

</ xs: schena>

<XS: sequence>
<xs: el enent

<xs: el enment ref="tns:
m nCQccur s="0"
<xs:el enent ref="tns:
m nCccur s="0"
<xs:el ement ref="tns:
m nCccur s="1"
<xs: el enment ref="tns:
m nCccur s="1"
<xs: el enent ref="tns:

m nCccur s="1"

m nCccur s="1"

</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >

ref ="tns: signature"

maxQccur s="1" />
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nane="per m ssi onSi gnedCont ent " >

:status”

maxQccur s="1"
st at usMessage"

maxQccur s="1"
MCS_MCOTI nf 0"
maxQccur s="1"
mcmNonce”
maxQccur s="1"
MCUi "
maxQccur s="1"
sessi onl d"

maxCccur s="1"

m nCccur s="1"

nane="status" type="xs: nonNegativel nteger" />
name="st at usMessage" type="xs:string" />
name="si gnature" type="xs:base64Bi nary" />
name="MCS_MCOTI nf 0" type="xs:base64Bi nary" />
nane="ncnNonce" type="xs:base64Bi nary" />
nanme="MCU " type="xs:string" />
name="sessionld" type="xs:string" />

/>
/>
/>
/>
/>

/>
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C Appendix
Managed Copy Web Service Description

<?xm version="1.0" encodi ng="utf-8"?>

<wsdl : definitions
t ar get Namespace="htt p: // ww. aacsl a. com 2006/ 02/ managedCopySer vi ce"
xm ns: soap="http://schenmas. xm soap. or g/ wsdl / soap/"
xm ns: soapl2="http://schemas. xnl soap. or g/ wsdl / soapl2/"
xm ns:tns="http://ww. aacsl a. com 2006/ 02/ mranagedCopy Ser vi ce"
xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schena"
xm ns:aacsnmp="http://ww. aacsl a. com 2006/ 02/ managedPer n ssi on"
xm ns: aacsof fer="http://ww. aacsl a. com 2006/ 02/ managedOf f er "
xm ns: wsdl ="http://schenmas. xm soap. or g/ wsdl /"
xm ns: xsd="http://ww. aacsl a. com’ 2006/ 02/ managedOf f er "
xm ns: xsd1="htt p://ww. aacsl a. com 2006/ 02/ managedPer ni ssi on" >

<wsdl : docunment at i on>Managed Copy Web Servi ce</wsdl : docunent ati on>
<wsdl : types>
<xs: schenma el enent For nDef aul t ="qual i fi ed"

t ar get Namespace="htt p: // ww. aacsl a. com 2006/ 02/ managedCopy Ser vi ce" >
<xs:inport

nanespace="htt p://ww. aacsl a. conl 2006/ 02/ managedPer ni ssi on"
schemalLocati on="aacs_managed_perm ssi on. xsd" />
<XxS:inport
nanespace="htt p://ww. aacsl a. conf 2006/ 02/ managedCf f er "
schenmalLocati on="aacs_copy_offer.xsd" />

<xs: el enent name="Request O fers">
<xs:conpl exType>
<XS:sequence>

<xs: el enent m nCccurs="1" maxCccurs="1"
nane="ci d" type="xs:string" />

<xs: el enent m nCccurs="1" maxCccurs="1"
nane="cci d" type="xs:base64Bi nary" />

<xs: el enment m nOccurs="0" maxCccurs="8192"
nane="nctot Li st"
type="tns: ArrayO>f MCOTs" />

<xs: el enent m nCccurs="0"
maxCccur s="1"
nane="Seri al Nunber"
type="xs: base64Bi nary" />

<xs: el enent m nCccurs="1" maxCccurs="1"
name="ncnm\once"
type="xs: base64Bi nary" />

<xs: el enment m nOccurs="0" maxCccurs="128"
nane="LanguageCode"
type="xs: | anguage" />

<xs: el enent m nCccurs="0" maxCccurs="1"
nane=" AACSQbj ect Attri but es”
type="xs:string" />

</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
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<xs: conpl exType nanme="ArrayCf MCOTs" >
<XS:sequence>
<xs:elenment m nCccurs="1" naxCccurs="1"
nane="ncot| D' nillabl e="true"
type="xs:string" />
<xs: el enent m nCccurs="0"
maxQccur s="8192"
nanme="ncot M nor | DLi st "
type="tns: Array>f String" />
</ xs: sequence>
</ xs: conpl exType>

<xs:conmpl exType name="ArrayCf String">
<XS:sequence>
<xs:elenment m nCccurs="0" nmaxCccur s="unbounded"
nane="string" nillable="true"
type="xs:string" />
</ xs: sequence>
</ xs: conpl exType>
<xs: el enent nanme="Request O f er sResponse" >
<xs: conpl exType>
<XS:sequence>
<xs: el enment m nCccurs="0" maxCccurs="1"
ref ="aacsoffer:offers" />
</ Xs: sequence>
</ xs: conpl exType>
</ xs: el enment >
<xs: el enent nanme="Request Perni ssi on">
<xs: conpl exType>
<XS: sequence>
<xs:elenment m nCccurs="1" nmaxCccurs="1"
nane="MCU " type="xs:string" />
<xs:el enment m nCccurs="1" maxCccurs="1"
nane="sessionld" type="xs:string" />
<xs:elenment m nCccurs="0" nmaxCccurs="1"
nanme="MCM MCOTI nf 0"
type="xs: base64Bi nary"/ >
<xs:el enment m nCccurs="1" maxCccurs="1"
nane="ncnNonce" type="xs:base64Bi nary"
/>
</ Xxs: sequence>
</ xs: conpl exType>
</ xs: el enment >
<xs: el enent nanme="Request Per ni ssi onResponse" >
<xs: conpl exType>
<XS:sequence>
<xs:el enment m nCccurs="0" maxCccurs="1"
ref =" aacsnp: perm ssion' />
</ xs: sequence>
</ xs: conpl exType>
</ xs: el emrent >
<xs: el enent nanme="CheckSeri al Nunber" >
<xs: conpl exType>
<XS:sequence>
<xs:elenent m nCccurs="1" nmaxCccurs="1"
nane="seri al Nunber" type="xs:string" />
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<xs: el enent m nCccurs="1" maxQccurs="1"
nane="MCU " type="xs:string" />
<xs:elenment m nCccurs="1" naxCccurs="1"
nane="sessi onl d"
type="xs:string"/>
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<xs: el enent nanme="CheckSeri al Nunber Response"” >
<xs: conpl exType>
<XS: sequence>
<xs:el enment m nCccurs="1" nmaxCccurs="1"
ref =" aacsof fer:serial Nunber St atus' />
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >

</ xs: schema>
</ wsdl : types>
<wsdl : mnessage name="Request Of f er sSoapl n" >
<wsdl : part nanme="paraneters" el enment="tns: RequestOfers" />
</ wsdl : nressage>
<wsdl : message nanme="Request O f er sSoapQut " >
<wsdl : part name="paraneters”
el ement ="t ns: Request O f er sResponse" />
</ wsdl : nessage>
<wsdl : mnessage nane="Request Per mi ssi onSoapl n" >
<wsdl : part name="paraneters” el ement="tns: Request Perm ssion" />
</ wsdl : nressage>
<wsdl : message nanme="Request Per m ssi onSoapQut " >
<wsdl : part nane="paraneters"
el ement ="t ns: Request Per m ssi onResponse" />
</ wsdl : nressage>
<wsdl : message nanme="CheckSeri al Nunber Soapl n" >
<wsdl : part name="paraneters" el ement="tns: CheckSeri al Nunber" />
</ wsdl : nessage>
<wsdl : message nane="CheckSeri al Nunber SoapQut " >
<wsdl : part name="paraneters”
el ement ="t ns: CheckSeri al Number Response" />
</ wsdl : nessage>

<wsdl : port Type nane="Servi ceSoap" >
<wsdl : operation name="Request Of fers">
<wsdl : i nput nessage="tns: Request O f er sSoapl n" />
<wsdl : out put message="tns: Request O f er sSoapQut " />
</ wsdl : operati on>
<wsdl : operati on nanme="Request Perm ssi on">
<wsdl : i nput nessage="t ns: Request Per m ssi onSoapl n" />
<wsdl : out put nmessage="t ns: Request Per ni ssi onSoapQut" />
</ wsdl : operati on>
<wsdl : operation name="CheckSeri al Number " >
<wsdl : i nput nessage="tns: CheckSeri al Nunber Soapl n" />
<wsdl : out put message="t ns: CheckSeri al Nunber SoapQut " />
</ wsdl : operati on>
</ wsdl : port Type>
<wsdl : bi ndi ng nanme="Servi ceSoap" type="tns: Servi ceSoap" >
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<soap: bi ndi ng transport="http://schemas. xn soap. or g/ soap/ htt p"
/>
<wsdl : operation name="Request Of fers">
<soap: oper ati on

soapActi on="http://ww. aacsl a. coni 2006/ 02/ managedCopySer vi ce/ Request Of fers
" styl e="docunent" />
<wsdl : i nput >
<soap: body use="literal" />
</ wsdl : i nput >
<wsdl : out put >
<soap: body use="literal" />
</ wsdl : out put >
</ wsdl : operati on>
<wsdl : operation nanme="Request Permi ssi on">
<soap: operati on

soapAction="http://ww. aacsl a. conl 2006/ 02/ managedCopySer vi ce/ Request Perm s
sion" style="docunent" />
<wsdl : i nput >
<soap: body use="literal" />
</ wsdl : i nput >
<wsdl : out put >
<soap: body use="literal" />
</ wsdl : out put >
</ wsdl : operati on>
<wsdl : operati on name="CheckSeri al Nunber " >
<soap: operati on

soapActi on="http://ww. aacsl a. coni 2006/ 02/ managedCopySer vi ce/ CheckSeri al Nu
nber" styl e="docunent" />
<wsdl : i nput >
<soap: body use="literal" />
</ wsdl : i nput >
<wsdl : out put >
<soap: body use="literal" />
</ wsdl : out put >
</ wsdl : operati on>
</ wsdl : bi ndi ng>
<wsdl : bi ndi ng name="Servi ceSoapl2" type="tns: Servi ceSoap" >
<soapl2: bi ndi ng
transport="http://schemas. xnm soap. org/ soap/ http" />
<wsdl : operation name="Request Of fers">
<soapl2: operation

soapActi on="http://ww. aacsl a. coni 2006/ 02/ managedCopySer vi ce/ Request Of fers
" styl e="docunent" />
<wsdl : i nput >
<soapl2: body use="literal" />
</wsdl : i nput >
<wsdl : out put >
<soapl2: body use="literal" />
</ wsdl : out put >
</ wsdl : operati on>
<wsdl : operation nanme="Request Permi ssi on">
<soapl2: operation
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soapActi on="http://ww. aacsl a. coni 2006/ 02/ managedCopySer vi ce/ Request Perm s
sion" style="docunent" />
<wsdl : i nput >
<soapl2: body use="literal" />
</ wsdl : i nput >
<wsdl : out put >
<soapl2: body use="literal" />
</ wsdl : out put >
</ wsdl : operati on>
<wsdl : operation name="CheckSeri al Number " >
<soapl2: operation

soapAction="http://ww. aacsl a. coni 2006/ 02/ managedCopySer vi ce/ CheckSeri al Nu
nber" styl e="docunment" />
<wsdl : i nput >
<soapl2: body use="literal" />
</ wsdl : i nput >
<wsdl : out put >
<soapl2: body use="literal" />
</ wsdl : out put >
</ wsdl : operati on>
</ wsdl : bi ndi ng>
</wsdl : definitions>
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D Drive Authentication Schema

<?xm version="1.0"7?>
<xs: schema
t ar get Namespace="htt p: // ww. aacsl a. com 2006/ 02/ per f or nReadDr i ve"
xm ns:tns="http://ww. aacsl a. com 2006/ 02/ per f or rReadDr i ve"
xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"
el ement For mDef aul t ="qual i fi ed" >
<xs: el enent nane="readDrive">
<xs:conpl exType>
<XS:sequence>
<xs: el enent ref="tns:driveConmand"
m nOccurs="1" maxCccurs="1" />
<xs: el enent ref="tns:sessionld"
m nCccurs="1" maxQccurs="1" />
<xs:elenent ref="tns:status"
m nOccurs="1" maxCccurs="1" />
<xs:el enent ref="tns:server Message"
m nCccur s="0" maxQOccurs="1" />
</ Xs: sequence>
</ xs: conpl exType>
</ xs: el enment >
<xs:el enent nanme="driveCommand" type="xs:base64Bi nary" />
<xs: el enent nanme="sessionld" type="xs:string" />
<xs: el enent nanme="status" type="xs:string" />
<xs: el enent nanme="server Message" type="xs:base64Bi nary" />

</ xs: schena>
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E Drive Authentication Web Service Description (WSDL)

<?xm version="1.0" encodi ng="utf-8"?7>
<wsdl : definitions
t ar get Namespace="htt p: / / ww. aacsl a. com 2006/ 02/ r eadDr i veSer vi ce"
xm ns: soap="http://schemas. xm soap. or g/ wsdl / soap/"
xm ns: soapl2="http://schenmas. xnl soap. or g/ wsdl / soapl2/"
xm ns:tns="http://ww. aacsl a. com 2006/ 02/ r eadDri veSer vi ce"
xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schena"
xm ns:aacsrd="http://ww. aacsl a. com 2006/ 02/ per f or mReadDr i ve"
xm ns:wsdl ="http://schemas. xm soap. org/ wsdl /" >
<wsdl : docunent at i on>Read Drive Wb Servi ce</wsdl : docunent ati on>
<wsdl : types>
<xs: schenma el enent For nDef aul t ="qual i fi ed"

t ar get Namespace="htt p: // ww. aacsl a. com 2006/ 02/ r eadDr i veSer vi ce" >
<xs:inport

nanespace="htt p://ww. aacsl a. coni 2006/ 02/ per f or nReadDr i ve"
schemalLocati on="aacs_read_drive. xsd" />

<xs: el enent nane="perfornmReadDrive">
<xs: conpl exType>
<XS:sequence>
<xs:elenment m nCQccurs="1" naxCccurs="1"
nane="sessionld" type="xs:string" />
<xs: el enent m nCccurs="1" maxCccurs="1"
nane="driveDat a" type="xs: base64Bi nary"
/>
<xs:el enment m nCccurs="1" maxCccurs="1"
nane="dri veMessage"
type="xs: base64Bi nary" />
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enment >

<xs: el enent nane="perfornmReadDri veResponse" >
<xs: conpl exType>
<XS:sequence>
<xs:el enment m nCccurs="1" maxCccurs="1"
ref ="aacsrd: readDrive" />
</ xs: sequence>
</ xs: conpl exType>
</ xs: el emrent >
</ xs: schema>
</wsdl : types>
<wsdl : message nane="perfornmReadDri veSoapl n" >
<wsdl : part nanme="paraneters" el enent="tns: perfornReadDrive" />
</ wsdl : nressage>
<wsdl : message nane="performReadDri veSoapCQut " >
<wsdl : part name="paraneters"
el ement ="t ns: perf or mReadDr i veResponse" />
</ wsdl : nressage>
<wsdl : port Type nane="Servi ceSoap" >
<wsdl : operation name="perfornReadDrive">
<wsdl : i nput message="tns: perfornReadDri veSoapln" />
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<wsdl : out put nessage="tns: perfornmReadDri veSoapQut" />

</ wsdl : operati on>

</ wsdl : port Type>
<wsdl : bi ndi ng name="Ser vi ceSoap" type="tns: Servi ceSoap" >
<soap: bi ndi ng transport="http://schenmas. xn soap. or g/ soap/ htt p"
/>

<wsdl : operati on name="perfornReadDrive">

<soap: oper ati on

soapActi on="http://ww. aacsl a. conl 2006/ 02/ managedCopySer vi ce/ Request Of fers
' styl e="docunent" />
<wsdl : i nput >
<soap: body use="literal" />
</ wsdl : i nput >
<wsdl : out put >
<soap: body use="literal" />
</ wsdl : out put >
</ wsdl : oper ati on>
</ wsdl : bi ndi ng>
<wsdl : bi ndi ng nanme="Servi ceSoapl2" type="tns: Servi ceSoap" >
<soapl2: bi ndi ng
transport="http://schemas. xnm soap. org/ soap/ http" />
<wsdl : operation name="perfornReadDrive">
<soapl2: operation

soapActi on="http://ww. aacsl a. coni 2006/ 02/ managedCopySer vi ce/ Request Of fers
' styl e="docunent" />
<wsdl : i nput >
<soapl2: body use="literal" />
</ wsdl : i nput >
<wsdl : out put >
<soapl2: body use="literal" />
</ wsdl : out put >
</ wsdl : oper ati on>
</ wsdl : bi ndi ng>

</ wsdl : definitions>
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