[image: image1.jpg]@-Eﬂndmvszooo




Microsoft Confidential
6

Windows 2000+ Professional 

User File Migration Design Specification
 

Tuesday, November 16, 1999 – DRAFT Version 0.1

Author: Philip Lafornara

© 1999  Microsoft Corporation. All rights reserved.

This White Paper is for informational purposes only. MICROSOFT MAKES NO WARRANTIES, EXPRESS OR IMPLIED, IN THIS DOCUMENT.

Windows 2000, Windows NT and Windows 95, 98 are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or other countries.

Other tademarks or tradenames mentioned herein may be the trademarks of their respctive owners.

Microsoft Corporation • One Microsoft Way • Redmond, WA 98052-6399 • USA

XX96  Part no. 098-XXXXX

11.
Overview


12.
Structures


12.1.
Exclude List


12.2.
Include List


12.3.
Drive Mapping


12.4.
File to File Mapping


13.
Input File Format


23.1.
Copy This State


23.2.
CopyFiles


23.3.
DelFiles


33.4.
Sample File


34.
Output File Format


34.1.
[Copy These Files]


34.2.
[SectionName]


34.3.
[DestinationDirs]


44.4.
[DirectoryMapping]


44.5.
Sample File


45.
ScanState


55.1.
Algorithm



 

1. Overview

When doing a side-by-side machine replacement, or indeed any kind of state migration, moving the user’s documents is one of the most crucial tasks.  This document describes in detail the pitfalls encountered in handling this problem, and describes our preferred solutions

2. Structures

There are several data structures of interest.

2.1. Exclude List

This is a list of files, directories, and extensions that are specifically excluded from being copied.  By default this will include all of the operating system files, but may be extended through the .inf input files.

2.2. Include List

This is a list of files, directories, and extensions that are specifically included in the copy.  By default this will be empty, and may be extended through the .inf input files.  The include list takes precedence over the exclude list, so an admin can use this mechanism to allow certain system files to be copied, or do cascade .inf files, enabling files in one that are excluded in another.

2.3. Drive Mapping

This structure contains a mapping of volumes to integers, for use in the output .inf file.  Drive A: will map to 0, B: to 1, etc.  Values greater than 100 are reserved for special directories, like the system directory, the user’s desktop, and My Documents.  A complete list of special directories is TBD.

2.4. File to File Mapping

For the LoadState portion of the run, we need a way to determine where a given file name ended up being placed on the destination machine.  The output .inf file from ScanState will contain a complete mapping, it will probably be desirable to have a faster lookup method through some in-memory table.

3. Input File Format

The input to the ScanState portion of the tool is a .inf file, as described in user state design.doc.  The relevant portions to file migration are described below.

3.1. Copy This State

The [Copy This State] section contains a list of additional section names categorized as CopyFiles or DelFiles.  Each of these sections will contain a list of filenames, directories, or wildcard patterns.

3.1.1. Wildcards

ScanState’s input file supports DOS style wildcarding with a few extensions.  * matches zero or more characters, ? matches a single character.  If the pattern string contains backslashes, the fully qualified path name of the target file will be matched against the pattern, otherwise only the filename+extension portion will be matched.  Multiple wildcard characters are allowed in the pattern string.  If the pattern is intended to match a directory only, it should have a dir= tag at the beginning of the line.  (Ending with a trailing backslash proved difficult because the .inf file format specifies backslash as a line continuation character)

Examples:

C:\foo\bar\test.* matches c:\foo\bar\test.doc and c:\foo\bar\test.txt but does not match c:\foo\test.doc.

Test.* matches c:\foo\bar\test.doc, c:\foo\bar\test.txt, and c:\foo\test.doc.

*.doc matches c:\foo\bar\test.doc and c:\foo\test.doc.

c:\*\bar\*.* matches c:\foo\bar\test.doc, c:\foo\bar\test.txt, and c:\baz\bar\morefiles.ext.

c:\foo matches a file named c:\foo but not a directory named c:\foo.

dir=c:\foo matches directory foo but not file foo.

3.1.2. Path Substitutions

The input .inf file supports path substitutions for the special directories defined by the CSIDL value set.  These are specifed by putting the name of the csidl between percent marks, for example %csidl_system% or %csidl_personal%.  It also supports path substitutions for environment variables.

3.1.3. Rule Precedence

In the event that more than one rule matches a given file, conflicts are resolved according to the following rules:

1) Each rule has a fitness score, determined as follows:

a. 1 point constant.

b. 1000 points for each backslash in the directory portion of the name up to the first wildcard.

c. 1 point for each non-wildcard in the filename portion.

d. 1 point for each non-wildcard in the extension portion.

2) The rule with the highest score wins.  In the event that an include rule and an exclude rule score the same, the exclude rule wins.

3.2. CopyFiles

Files specified in a CopyFiles section will be added to the Include List.  

If two filenames are present on a line, the second is the name for the file at the destination, which will be added to the File to File Mapping list for output.  This is a mechanism for renaming files.  If the first filename contains a wildcard, the second file name must specify a directory.  Through this mechanism, an unmanaged system can be migrated to a managed one, by moving *.doc et al to My Documents on the destination.

If a name collision occurs while moving files, the file is renamed according to the following convention:  a tilde plus an integer is added to the end of the name portion of the filename (the extension remains unmodified) with the integer starting at one and increasing until a collision no longer occurs..

3.3. DelFiles

Files specified in a DelFiles section will be added to the Exclude list.

3.4. System Files

The system files section contains a list of filenames without paths that are known to be part of the operating system.  Files with names matching names in this section will never be copied, even if they match an include rule.

3.5. Sample File

[Copy This State]

CopyFiles=BaseFiles, MigrateFiles  ; Sections for include list

DelFiles=SkipFiles               ; Sections for exclude list

[BaseFiles]

*.txt                              ; All files with .txt extension

dir=c:\windows\mstools             ; Files under mstools directory

dir=c:\windows\mstools\*



; All files in subdirectories of mstools

c:\windows\system32\*.ini          ; ini files under system32

c:\windows\system32\*\*.ini        ; ini files subdirectories of system32

[MigrateFiles]

*.doc, %csidl_personal%           
; Move all .doc files into My Documents

[SkipFiles]

dir=c:\windows                    
; Don’t copy anything under windows

dir=%csidl_windows%              
; Same as the line above

[System Files]

$winnt$.inf

_default.pif

_isetup.exe

_nwnds.bat

_pwmove.bat

~dfe542.tmp

;etc.

4. Output File Format

The output of the ScanState portion is also a .inf file, containing the following sections:

4.1. [Copy These Files]

This section will contain a list of section names, each of which corresponds to a directory (either a child of the root directory of a volume or a special directory like My Documents) on a volume on the source machine.  For the sake of simplicity, the section name will be the same as the source directory name except in the case of special directories, where it will be the CSIDL name.

4.2. [SectionName]

Each directory section will contain a list of filenames.  Note that files that have been moved via ScanState will be listed in their old section.

For cases where a file has been moved by a CopyFiles section, a second filename will appear on the line after a comma indicating its new location.  This is necessary for LoadState to be able to map from source to destination easily.

All filenames are enclosed in double quotes to avoid problems with filenames containing commas.

4.3. [DestinationDirs]

The DestinationDirs section contains a mapping of sections to directories.  Each section is assigned to an integer greater than 10000.  A newly defined section described later will map these to directories on the destination machine.

4.4. [DirectoryMapping]

This section maps the integers in the DestinationDirs section to real paths on the destination machine.  Typically this section is not included and the directories will be implicitly mapped to the same path as on the source machine.  If an administrator wants to move directories around (for example, in the case where the partitions on the source and destination machine do not match), they can construct this section and add it to the .inf file before calling LoadState.

The DirectoryMapping section does not need to include a line for every DestinationDirs integer – in the case where a mapping is not supplied, the implicit mapping will be used.

4.5. [SourceSpecialDirectories]

This section contains the values for all the various CSIDL directories as specified on the source machine.  This is used to construct the file to destination mapping in LoadState.  All the special directories are included here, not just the ones previously referenced – a possible optimization could cut down that number.  Environment variables referenced in rules in the input file are also included.

4.6. Sample File

[Copy These Files]

c:\foo

%csidl_windows%

%temp%

[c:\foo]

textfile.txt

document.doc, %csidl_personal%                   ; Migration to My Documents

bar\document.doc, %csidl_personal%




  ; Migration w/ name collision

[%csidl_windows%]

system32\mig.ini

system32\sub\mig2.ini

[%temp%]

deleteme.txt

[DestinationDirs]

c:\foo=10000

%csidl_windows%=10001

%temp%=10002

[DirectoryMapping]

10000=d:\foo                       ; admin supplied directory remapping

[SourceSpecialDirectories]

%csidl_cookies%=d:\Documents and Settings\user\Cookies

%csidl_personal%=d:\Socuments and Settings\user\My Documents

%csidl_windows%=d:\Winnt

%temp%=d:\temp

;etc.

5. ScanState

The first step in our task is to locate the files of interest.  There are several approaches, each offering a tradeoff between performance and completeness.  It’s always possible to improve performance by moving fewer files, at the cost of increasing the risk of missing something interesting.

The output of this is a .inf file in the output inf format described above, and a tree of files to serve as the source for the LoadState copy (referred to as the ‘temporary tree’.  The temporary tree will typically reside on a server, but could also be on a large piece of removable media.  The temporary tree has the same directory structure as the files would take on the destination machine if no directory remapping were done, with the exception that drive letters will be mapped to root directory names.  So c:\foo will become \c\foo on the temporary tree.

5.1. Algorithm

The algorithm to be followed is:

1) Read the admin-supplied input files.

2) Process all the registry and profile move stuff and accept whatever PickUpThisFile commands are issued, adding them to the include list.

3) Enumerate the volumes on the machine.  For each non-removable local volume, do the following:

4) For each directory, enumerate the files in the directory – skip the subdirectories for now.  For each file, walk the include and exclude lists until a best fit rule is found.  Compare the scores, taking the high scorer, with exclude winning in the event of a tie.  If the file is included, check to see if it is in the system file list – if it is, skip it.  Also skip if the system or hidden bits are set on the file.  If all checks have been passed and the file is still an include, write the file into the appropriate section in the output .inf file.  Each root directory and each special directory gets its own section as described above.  Also copy the file to the appropriate directory in the temporary tree.

5) Enumerate the subdirectories and go to #4 for each.
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