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Introduction

The goal of this document is to specify a set of FT API that will define the functionality provided by an FT device driver.  Such a driver is layered above the hard disk drivers and below the file system drivers thus presenting a new view of the hard disks to the file systems.  Such a driver would then be able to construct one “logical” disk from many actual disk partitions.



This document will then go on and define on disk structures for storing FT logical disk definitions persistently.

FT Logical Disks

This section describes the notion of an FT logical disk.  An FT logical disk is either a partition on a hard disk or it an ordered set of logical disks with a set of rules for transforming this set into one logical disk presented to the file systems.  Besides partitions, there are four types of logical disks currently supported by Windows NT:  Volume Sets, Stripes, Mirrors, and Stripes with Parity.  This list is expandable so as to accommodate new types of FT structures in the future.  The only constraint when inventing a new type of FT set is that the new logical disk supersede the member disks that compose it.  Therefore, once a logical disk is used in the construction of another logical disk then the logical disk used in the construction is no longer directly accessible.

FT API Definition

This section will enumerate and explain each the proposed FT API and new FT types.  All of the APIs listed return a BOOL to indicate success or failure.

FT_LOGICAL_DISK_TYPE

This will be an enumerated type that defines all of the known logical disk types.  This list is extensible and the current known types are:

FtPartition

FtVolumeSet

FtStripeSet

FtMirrorSet

FtStripeSetWithParity

FT_MEMBER_STATE

This will be an enumerated type that defines three possible states for a member of a logical disk set.  These states are:

FtMemberHealthy

FtMemberRegenerating

FtMemberOrphaned

FT_LOGICAL_DISK_ID

This 64-bit globally unique identifier is used to refer to a logical disk or one of its members.  If a logical disk is not a member of another logical disk then we say that this is a root logical disk and we will say the logical disk id for this logical disk is a root logical disk id.  Certain API will specify that only root logical disk ids may be used or returned in the arguments.

FtCreateLogicalDisk

This API creates a new logical disk.  These are the arguments for this API:

IN FT_LOGICAL_DISK_TYPE FtType – This argument supplies the type of the logical disk being created.

IN DWORD NumberOfMembers – This argument supplies the number of member logical disks in this new logical disk being created.  Each of the logical disks supplied to this call must be root logical disks at the time of calling this routine.  If this routine is successful in creating the new logical disk, then its members will no longer be root logical disks.  This argument is zero if and only if FtType is FtPartition.

IN PFT_LOGICAL_DISK_ID RootLogicalDiskIds – This argument supplies the array of logical disks that will make up the new logical disk being created.

IN DWORD ConfigurationInformationSize – This argument supplies the number of bytes in the configuration information for this new logical disk.

IN PVOID ConfigurationInformation – This argument supplies FT type specific configuration information for the creation of the new logical disk.

OUT PFT_LOGICAL_DISK_ID NewLogicalDiskId – This argument returns the logical disk id for the newly created logical disk.

The configuration information is customized for every type of FT set.  The configuration information for the currently known FT types are:

FtPartition:

DWORD DiskNumber – This supplies the disk number of the given partition.

DWORDLONG PartitionOffset – This supplies the byte offset of the partition.

FtVolumeSet:

No configuration information.

FtStripeSet:

DWORD StripeSize – This supplies the stripe width in bytes.

FtMirrorSet:

No configuration information.

FtStripeSetWithParity:

DWORD StripeSize – This supplies the stripe width in bytes.

FtBreakLogicalDisk

This API breaks up the given logical disk into its members so that the given logical disk no longer exists and its members become root logical disks which are directly accessible.  These are the arguments for this API:

IN FT_LOGICAL_DISK_ID RootLogicalDiskId

FtEnumerateLogicalDisks

This API returns a list of all of the root logical disk ids in the system.  In other words, it returns a list of all of the directly accessible logical disks in the system.  These are the arguments for this API:

IN OUT PDWORD NumberOfDiskIds – This argument supplies the size of the array of logical disk ids and returns the number of logical disk ids returned in the array.  This argument must be at least as large as the number of root logical disk ids in the system.  If the RootLogicalDiskIds argument below is passed in as NULL then this argument returns the number of root logical disks in the system without returning the array.

OUT PFT_LOGICAL_DISK_ID RootLogicalDiskIds – This argument returns an array of all of the root logical disk ids in the system. 

FtQueryLogicalDiskInformation

This API returns information about a logical disk.  The logical disk id passed in as the first parameter does not need to be a root logical disk id.  Therefore, this API can be used to gather the complete topology for a logical disk.  These are the arguments for this API:

IN PFT_LOGICAL_DISK_ID LogicalDiskId – This argument supplies the logical disk id that is being queried. 

OUT PFT_LOGICAL_DISK_TYPE LogicalDiskType – This argument returns the logical disk type of the given logical disk.

IN OUT PDWORD NumberOfMembers – This argument supplies the number of members in the array of members arguments and returns the actual number of members for this logical disk.  If the array of members argument is not supplied then this argument returns the number of members in the logical disk without returning their logical disk ids.

OUT PFT_LOGICAL_DISK_ID ArrayOfMembers – This argument returns the array of members in the given logical disk.  If one of the members in the array cannot be found in the system then the FT_LOGICAL_DISK_ID for this member will be set to zero in the returned array to indicate this.

IN OUT PDWORD ConfigurationInformationSize – This argument supplies the size of the ConfigurationInformation argument and returns the size of the configuration information.  If the ConfigurationInformation argument is not present then the ConfigurationInformationSize argument gets set to the size of the configuration information.

OUT PVOID ConfigurationInformation – This argument returns the configuration information for the given logical disk.

OUT PBOOLEAN IsDisabled – This argument returns whether or not the given logical disk is able to process I/O requests.

IN OUT PDWORD StateSize – This argument supplies the size of the State argument below and returns the number of bytes in the logical disk state.  If the State argument below is not present then the StateSize argument returns the size of the State.

OUT PVOID State – This argument returns the logical FT type dependent state information.



The FT type dependent configuration information is the same as that described in the FtCreateLogicalDisk API.  The logical FT type dependent state information for the currently known FT types are:

FtPartition:

No state.

FtVolumeSet:

No state.

FtStripeSet:

No state.

FtMirrorSet:

FT_MEMBER_STATE StateOfMember0 – This returns the state of the 0th member of the mirror set.

FT_MEMBER_STATE StateOfMember1 – This returns the state of the 1st member of the mirror set.

BOOLEAN IsDirty – This returns whether or not the mirror is currently in a state where there may be differences between member 0 and member 1.

FtStripeSetWithParity:

BOOLEAN IsInitializing – This returns whether or not the stripe set with parity is initializing its parity.

BOOLEAN IsDirty – This returns whether or not the stripe set with parity may currently have some out of date parity.

DWORD UnhealthyMemberNumber – This returns the member number of an unhealthy member (if any).  That is, a member that is either orphaned or regenerating.

FT_MEMBER_STATE UnhealthyMemberState – This returns the state of the unhealthy member in the stripe set with parity.  If the value returned is FtMemberHealthy then the stripe set with parity does not have any unhealthy members.

FtOrphanLogicalDiskMember

This API orphans the given member on the given logical disk.  These are the arguments for this API:

IN FT_LOGICAL_DISK_ID LogicalDiskId – This argument supplies the logical disk id for the disk whose member we are about to orphan.

IN DWORD MemberNumberToOrphan – This argument supplies the member number of the member to orphan.

FtReplaceLogicalDiskMember

This API replaces a given member in a logical disk with a new member.  This API will change the logical disk’s id to prevent there ever being two members with the same member number belonging to the same logical disk set.  These are the arguments to this API:

IN FT_LOGICAL_DISK_ID LogicalDiskId – This argument supplies the logical disk id for the disk whose member we are about to replace.

IN DWORD MemberNumberToReplace – This arguments supplies the member number of the member to replace.

IN FT_LOGICAL_DISK_ID NewMemberLogicalDiskId – This argument supplies the new member to be used.

OUT PFT_LOGICAL_DISK_ID NewLogicalDiskId – This argument returns the new logical disk id for the given disk set.

FtQueryLogicalDiskId

This API returns the logical disk id for the given logical disk handle.  These are the arguments for this API:

IN HANDLE LogicalDiskHandle – This argument supplies a handle to the logical disk.

OUT PFT_LOGICAL_DISK_ID RootLogicalDiskId – This argument returns the logical disk id for the given logical disk handle.

FtQueryNtDeviceNameForLogicalDisk

This API returns the device name in the native NT name space for the given logical disk.  These are the arguments for this API:

IN FT_LOGICAL_DISK_ID RootLogicalDiskId – This argument supplies the logical disk id for the logical disk whose name is being queried.

IN OUT DWORD NumberOfCharactersInNtDeviceName – This argument supplies the number of characters supplied in the following name buffer and returns the actual number of characters in the name.  If the NtDeviceName parameter is not supplied then this argument receives the number of characters in the NT device name.

OUT PWCHAR NtDeviceName – This argument returns the NT device name for the given logical disk.

FtQueryLogicalDiskName

TBD

FtSetLogicalDiskName

TBD

FT On Disk Structures Definition

This section will define the on disk structures for the description of logical FT sets.  The on disk structures will start at sector 1 after the MBR on a hard disk and the structures for a given hard disk will only refer to partitions on that hard disk.



The preamble, which starts at the beginning of sector 1 will contain a special signature such as “NTFT” or some such and an offset to the start of the logical disk descriptions.  The logical disk descriptions are the tool that will allow us to build up FT sets (and sets of FT sets).  For each logical disk type, the logical disk description will be slightly different but every type of logical disk description will start with the following:

DWORD Length – This supplies the length in bytes of this logical disk description.


FT_LOGICAL_DISK_TYPE LogicalDiskType – This supplies the logical disk type for this logical disk unit.


FT_LOGICAL_DISK_ID NewLogicalDiskId –This assigns a new and unique logical disk id that will be used to refer to this logical disk unit.


DWORD NumberOfMembers – This supplies the number of members contained in this FT logical disk.  NumberOfMembers is set to zero if and only if LogicalDiskType is set to FtPartition.

DWORD MemberNumber – This supplies the member number for the given member logical disk id below.  This argument is not meaningful if NumberOfMembers is equal to zero.

FT_LOGICAL_DISK_ID MemberLogicalDiskId – This supplies the logical disk id for this member.  This logical disk id must appear in a preceding logical disk description on the same disk.  This argument is not meaningful if NumberOfMembers is equal to zero.

Following this information in the logical disk description is logical FT type specific information.  Here are the currently known logical FT types and their specialized on disk information:

FtPartition:

DWORDLONG PartitionOffset – This stores the partition offset in bytes on this hard drive that the above NewLogicalDiskId is going to represent.

DWORDLONG PartitionLength – This stores the partition length in bytes.

FtVolumeSet:

No specialized on disk information.

FtStripeSet:

DWORD StripeSize – This stores the stripe width in bytes.

FtMirrorSet:

FT_MEMBER_STATE StateOfMember0 – This stores the state of the 0th member of the mirror set.

FT_MEMBER_STATE StateOfMember1 – This stores the state of the 1st member of the mirror set.

BOOLEAN IsDirty – This stores whether or not the mirror is currently in a state where there may be differences between member 0 and member 1. 

FtStripeSetWithParity:

DWORD StripeSize – This stores the stripe width in bytes.

BOOLEAN IsInitializing – This stores whether or not the stripe set with parity is initializing its parity.

BOOLEAN IsDirty – This stores whether or not the stripe set with parity may currently have some out of date parity.

DWORD UnhealthyMemberNumber – This stores the member number of an unhealthy member (if any).  That is, a member that is either orphaned or regenerating.

FT_MEMBER_STATE UnhealthyMemberState – This stores the state of the unhealthy member in the stripe set with parity.  If the value returned is FtMemberHealthy then the stripe set with parity does not have any unhealthy members.



The logical disk descriptions on any given hard disk will terminate with a zero length description.













		







