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1 Basic Specification and Function Comparison

This chapter contains the following:
1.1
Synchronous Remote Copy (TrueCopy Basic)
1.2
Support Platform
1.3
Basic and External Specifications
1.4
TrueCopy Pair Status Transitions
1.5
Overview of Command Control Interface (CCI)
1.6
Host connection
1.7
Cascade connection
1.1 Synchronous Remote Copy (TrueCopy Basic)

The synchronous remote copy function (hereafter called TrueCopy) is a feature for synchronizing the data of Logical Unit (LU) in the subsystems that are connected with Fibre Channel interface. Using TrueCopy, the data that is received from the host is written into the subsystems on the local side and the remote side simultaneously. Thus, the data of the subsystems on the local side and the remote side are always synchronized. When the resynchronization is executed, you can save time by transferring only differential data to the subsystem on the remote side.
TrueCopy has a fail-over function. When a failure occurs on the local side, you can immediately switch the local host to the remote host. You can execute the fail-over function in the manual switching method that is to execute the script from the host on the remote side manually, and automatic switching method that is to execute the script automatically according to the High Availability (HA) configuration.

To use TrueCopy, you must install TrueCopy on the local side and the remote side respectively. You also need Disk Array management program 2 (hereafter called DAMP2) for setting the path used for copying the data, and Command Control Interface (CCI) for controlling the execution of operation e.g. the activation of a copy operation. The Web browser is required for the maintenance of a path.

Using the LED device, traces, and its analyzing tool can reference the path, the LU status, and the failure information of the subsystem. You can also reference this information easily by concurrently using the Web browser.

Figure 1.1
Overview of TrueCopy
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Support Platform

The supported platforms are shown in Table 1.1.

Table 1.1
Support Platform List

	No.
	Platform
	OS REV
	Disaster Recovery
	Backup Use
	Data Migration Use

	
	
	
	High Availability Configuration
(Automatically Switching)
	Manual Switching
	
	

	1
	SUN
	Solaris 2.6
	Supported: Veritus Cluster Server

Not supported: Sun Cluster
	Supported
	Supported
	Supported

	
	
	Solaris 8
	
	
	
	

	2
	PC Server (Microsoft)
	Windows NT 4.0
	Not supported: MSCS
	Supported
	Supported
	Supported

	
	
	Windows 2000
	
	
	
	

	3
	HP
	HP-UX 11x
	Case-by-case: MC/Service Guard (Note 1)
	Supported
	Supported
	Supported

	4
	IBM
	AIX 4.3.3
	Supported: HACMP
	Supported
	Supported
	Supported

	
	
	AIX 5.1.0
	
	
	
	

	5
	Compaq
	Tru64 UNIX 5.1
	Not supported: Trucluster
	Supported
	Supported
	Supported

	6
	-
	Red Hat Linux 7.0
	-
	Supported
	Supported
	Supported

	7
	SGI
	IRIX 6.5x
	-
	Supported
	Supported
	Supported


Note1: MC/Service Guard needs to evaluate with “5-node configuration”. We will treat as individual if required.

Basic and External Specifications

The following lists and describes the basic and the external specifications (restrictions) of TrueCopy.

Table 1.2
Basic and External Specifications
	Item
	DF600 Specifications (TrueCopy)
	RAID400 Specifications (HORC)

	User Interface and Basic Specifications

	User Interface
	DAMP2, Web, CCI
	Remote Console, CCI

	Basic Specification
	CCI (host):

  -
Takeover function (switching P-LU and S-LU)
  -
Pair create (new copy)

  -
Pair splitting and deleting
(releasing the pair, suspending copy)

  -
Pair resynchronization (copy)

  -
Event wait
(serial automatic execution control for multiple copy)

  -
Pair status display, configuration confirmation

  -
Referencing failure information (log, error messages)

  -
Copy progress display

DAMP2:

  -
Setting the path and the command device

  -
Referencing path status

Web:

  -
Referencing path status

  -
Referencing pair status

  -
Referencing the failure information of the subsystem

Disk Subsystem:

  -
Confirming the failure position using LED

  -
Confirming the failure position using traces (analyzing tool required)

  -
Path check function (function for detecting the path malfunction)
	CCI (host):
  - 
Takeover function (switching P-LU and S-LU)

  - 
Pair create (new copy)

  -
Pair splitting and deleting
(releasing the pair, suspending copy)

  -
Pair resynchronization (copy)

  -
Event wait
(serial automatic execution control for multiple copy)

  -
Pair status display, configuration confirmation

    -
Referencing failure information
 (log, error messages)

  -
Copy progress display

Remote Console
  - 
Setting the path, and referencing path status

  -
Referencing failure on the host information

  - 
Pair create

Disk Subsystem:

  -
Referencing failure on RAID information

  -
Path check function
(function for detecting the path malfunction)




(Cont’d)

Table 1.2
Basic and External Specifications (Cont’d)

	Item
	DF600 Specifications (TrueCopy)
	RAID400 Specifications (HORC)

	External Specifications

	Copy movement
	Copies the whole LU, and the differential data
	Copies the whole LU, and the differential data

	Dual writing during PAIR status
	Only synchronization is supported.
	Synchronization and asynchronization are supported.

	Restrictions for copy destination
	DF600
(Installation of TrueCopy is necessary.)
	RAID400 only
(Installation of HORC is necessary.)

	Number of subsystems for copy destination
	1
	4

	Maximum number of LUs for creating pairs
	31 pairs
	4,095 pairs

	Number of command device
	2LUs *1 Device is used in common with ShadowImage.
	No restriction

	Maximum number of pairs for 1 LU
	Supports only 1:1
	Supports only 1:1

	Target LU
	RAID 5 (2D+1P to 15D+1P)
	[RAID 1-RAID 1], [RAID 5-RAID 5],

[RAID 1-RAID 5], [RAID 5-RAID 1]

	Number of paths (for 1 pair)
	2 paths (1 path/controller, 2 paths for the dual- controller configuration) are required.
	Specifying 2 paths or more (alternative path specifying) is required.

	LU size
	P-LU ( S-LU
	P-LU ( S-LU

	Host access restrictions while copying
	The read and write operations for S-VOL are not available under the PAIR status and the COPY status. (Volume cannot be mounted.)

The read and write operations for P-VOL are always available.
	Read and write operations for S-VOL are not available under the PAIR status and the COPY status.

Read and write operations for P-VOL are always available.

	Movement mode of the port
	Fibre only. Mixing initiator and target mode.
	Fibre only. Each port of the initiator and the target is on the separate controllers. Mixing initiator and target is impossible.

	Path switching when the path failure occurred
	Available. Path switching is executed by the subsystem.
	Available. Path switching is executed by the subsystem.

	Path switching when the controller blockage occurred.
	Available. Path switching is executed by the subsystem.
	Available. Path switching is executed by the subsystem.

	Method for specifying the path
	Specified by the remote subsystem serial number, the remote and local port number.
	Specified by the subsystem serial number, the controller number, the port number, and the LU number.

	Cascade connection
	Only with P-VOL of ShadowImage.
	Only with HOMRCF. It is possible to cascade the volume pair up to two layers.

	Concurrent use of Dual ID Succession
	Cannot use Dual ID Succession concurrently.
	None of the relevant function

	Setting copy priority function
	Available (e.g. specifying priority with host I/O)
	Available


(Cont’d)

Table 1.2
Basic and External Specifications (Cont’d)

	Item
	DF600 Specifications (TrueCopy)
	RAID400 Specifications (HORC)

	Copy progress display function
	Available
	Available

	Controller configuration
	Since the path is dual, Dual-controller configuration is required.
	Using the multiple-controller is premised.

	LU format
	Cannot format the LU of the pair of TrueCopy.
	Cannot format the LU of the pair of HORC.

	LUN Concatenation
	Cannot expand the LU of the pair of TrueCopy.

Cannot specify an expanded LU as a TrueCopy pair.
	Cannot expand the LU of the pair of HORC.

Can specify an expanded LU as a HORC pair.

	Deleting RG*2/LU
	Cannot delete the RG/LU that are the target pair of TrueCopy.
	Cannot delete the RG/LU that are the target pair of HORC.

	License
	Including the ShadowImage feature.
	Issuing the license key.


*1:  For details on command devices, see the manual Hitachi Command Control Interface (CCI) User and Reference Guide. Command device is shared between several hosts. However, this does not mean the data is shared. Command devices must not be used by ordinary applications. Set the command device with caution. For details on setting the command device, see the manual Hitachi Command Control Interface (CCI) User and Reference Guide.

*2:  RG means the RAID groups.

TrueCopy Pair Status Transitions


 REF _Ref18743484 
Figure 1.2
 illustrates the TrueCopy pair status transitions. (The status is same as HORC.)

Figure 1.2
TrueCopy Pair Status Transitions
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Table 1.3
TrueCopy Pair Status Conditions

	Pair Status
	Description

	SMPL
	Two volumes are not paired. The subsystem accepts the read and the write I/Os for all SMPL volumes.

	COPY
	The copy operation is in progress. The subsystem continues to accept the read and the write operations for P-VOL, but rejects the read and the write operation for S-VOL. (Volume cannot be mounted.)

	PAIR
	The copy operation is complete. P-VOL and S-VOL are still paired. The subsystem accepts the read and the write operations for P-VOL, and the read operation for S-VOL. The subsystem, however, rejects the read and the write operations for S-VOL. (Volume cannot be mounted.)

	PSUS
(SSUS)
	The copy operation is suspended. A pair is kept, but the data cannot be written into S-VOL. The subsystem starts accepting write I/O operations for P-VOL, and can specify the read and write I/Os for S-VOL by option. When the pair is resynchronized and the status is COPY, the subsystem executes copying the differential data from P-VOL to S-VOL.

	PSUE
	A failure occurred and the copy operation is suspended forcibly. The volumes are not synchronous. The subsystem accepts the read and write I/Os for a PSUE (suspended) P-VOL, excluding the case that occurs under the condition of “data” specified in the fence level*, and the access impossible of LU, e.g. the LU blockage. The subsystem accepts the read operation for S-VOL, but rejects the write operation. When the pair is resynchronized and the status is COPY, the subsystem executes copying whole data of LU or the differential data from P-VOL to S-VOL.


*Note: The fence level is a feature that controls the host command (write) response after the status of the P-VOL changing into PSUE.

Overview of Command Control Interface (CCI)

Like ShadowImage and TrueCopy uses commands and options of CCI in order to create pairs, obtain information, and execute copy operation. For more information, see the manual Hitachi Command Control Interface (CCI) User and Reference Guide.

The following shows the supported commands. (Commands are same as HORC.)

Table 1.4
Overview of CCI Commands

	#
	Item
	Commands
	Meaning

	1
	Starting CCI
	horcmstart
	Starts CCI

	2
	Terminating CCI
	horcmshutdown
	Terminates CCI

	3
	Create pairs
	paircreate
	Creates a new pair and the P-LU and S-LU is specified. Copying is executed in the direction of P-LU to S-LU.

	4
	Split or delete pair 
	pairsplit
	Splits or deletes the pair. For TrueCopy, the pair becomes in a split status during the copy operation. Pair splitting and pair releasing are performed for both P-LU and S-LU.

	5
	Resynchronize pair
	pairresync
	Resynchronizes the pair. The differential data copying is performed between an already created pairs.

	6
	Event wait (status wait)
	pairevtwait
	Checks the status of creating a pair and waits the completion of resynchronization. This command can also be used for specifying logical pairs per group.

Example: Copy process (2) is executed after the copy process (1) (pairresync(1)) completes.

  :
  pairresync (1)
  pairevtwait
  pairresync (2)
           :

	7
	Confirming the pair status and the configuration
	pairmon
	Displays the status transition.

	8
	Reporting the volume attribute
	pairvolchk
	Reports the volume attribute.

	9
	Displaying the connection configuration
	raidscan
	Displays the connection configuration.

	10
	Monitoring the statistical information
	raidar
	Monitors the statistical information.

	11
	Confirming the connection between the host and the subsystem
	raidqry
	Confirms the connection between the host and the subsystem.

	12
	Changing and displaying the CCI and the command trace control parameter
	horcctl
	Changes and displays the CCI and the command trace control parameter.

	13
	Confirming the connection of the device file
	inqraid
	Confirms the connection of the device file.

	14
	Switching P-LU and S-LU
	horctakeover
	HA linkage function


Host connection

1. Access to command device

When a pair is created, the following conditions are necessary:

· It is possible to access from one host to both command devices of DF600 on the local side and the remote side.

· It is possible to access from two hosts to each DF600 on the local side and the remote side, and two hosts are connected with LAN.

Figure 1.3
Examples of the host connection
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Note: When a pair is created on TrueCopy, it is necessary to connect two hosts with LAN for communicating between CCIs on the host associated with the local DF600 and on the host associated with the remote DF600. Even if there are two hosts, however one host activates both CCIs on the local side and on the remote side, it is not necessary to connect two hosts with LAN.

Cascade connection

Because TrueCopy accepts the write operation during a copy operation, you can build a system without the cascade connection with ShadowImage. According to the operation, however, you can create a system with ShadowImage. Some examples of the structure are shown in the following page.
1. Examples of the cascade structure

Figure 1.4
Examples of the cascade structure
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2. Restrictions

· Because the data after executing the dual writing of ShadowImage is not reflected as the data after executing the dual writing of TrueCopy, the LU cannot be shared with S-LU of ShadowImage and P-LU of TrueCopy.

Figure 1.5
Restrictions in the cascade connection-1
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· Cascade connection with TrueCopys is not available.

Figure 1.6
Restrictions in the cascade connection-2
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· When P-VOL of ShadowImage connects the LU of TrueCopy and the reverseresync operation is executed on ShadowImage, a pair of TrueCopy must be split (PSUS). (See Configuraiton 2, 3 and 4 in Figure 1.4 Examples of the cascade structure.)

2 TrueCopy System Configuration

This chapter contains the following:
2.1
Connection between DF600s
2.2
Restriction of Path Setting
2.3
Combination
· The connections between DF600 and DF600 are available.

However, only configuration between the same device types is supported.
· For the connection between DF600s, only a direct connection and the Fibre connection via a switch are allowed. A connection via Hub is not available. The connection via a switch supports both F-Port (Point-to-Point) and FL-Port (Loop).

· The setting of two paths for entire DF600, i.e. one path per one controller, is necessary. For the restrictions of the path settings, see Section 2.2.

2.1 Connection between DF600s

Some examples of the structure are shown below.
2.1.1 Direct connection

Figure 2.1
Examples of the direct connection
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Between a host and DF600, only one path is acceptable. If a configuration has two paths as illustrated in Figure 2.1, a path can be switched when a failure in a path or the controller blockage occurs.
Switch connection

Figure 2.2
Example of the switch connection-1
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Note: When a pair is created on TrueCopy, it is necessary to connect two hosts with LAN for communicating between CCIs on the host associated with the local DF600 and on the host associated with the remote DF600. Even if there are two hosts, however one host activates both CCIs on the local side and on the remote side, it is not necessary to connect two hosts with LAN.

Figure 2.3
Example of the switch connection-2
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Note: When a pair is created on TrueCopy, it is necessary to connect two hosts with LAN for communicating between CCIs on the host associated with the local DF600 and on the host associated with the remote DF600. Even if there are two hosts, however one host activates both CCIs on the local side and on the remote side, it is not necessary to connect two hosts with LAN.

Between a host and DF600, only one path is acceptable. If a configuration has two paths as illustrated in Figure 2.3, a path can be switched when a failure in a path or the controller blockage occurs.

From the viewpoint of the performance, DF600 has to be connected with a switch as follows.

Table 2.1
Connections between DF600 and a switch

	
	Switch

	
	For 2 G bps
	Only for 1 G bps


From the viewpoint of the performance, one path/controller between DF600 and a switch is acceptable, as illustrated in Figure 2.2 and 

	Figure 2.3
.
The same port is available for the host I/O and for copying data of TrueCopy.
	Not available


In the cases of Figure 2.2 and 

	Figure 2.3
, two paths/controller between DF600 and a switch, or a switch per a port for the host I/O and for copying TrueCopy respectively have to be provided.
	See the left column.


One-path-connection between DFs to be desired

Figure 2.4
Example of the one-path-connection
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Note: When a pair is created on TrueCopy, it is necessary to connect two hosts with LAN for communicating between CCIs on the host associated with the local DF600 and on the host associated with the remote DF600. Even if there are two hosts, however one host activates both CCIs on the local side and on the remote side, it is not necessary to connect two hosts with LAN.

However, if a failure occurs in a switch or a path, a path cannot be switched. Therefore, this configuration is not recommended.
Restriction of Path Setting

Set one path for one controller, two paths in total.

Figure 2.5 shows the combinations of a controller and a port. As illustrated in the following figure, the combination of two CTL0s, or two CTL1s on the local and the remote side, i.e. Combination 1, and the combination of CTL0 and CTL1 on the both sides, i.e. Combination 2, are available.

Figure 2.5
Combinations of a controller and a port
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Combination

The details of the restrictions are shown below.

2.1.2 Restrictions for the controller associated with LU on each path

When the LUs on the local side and the remote side are paired, it is necessary to connect the same number of the controllers on the local side and the remote side. Therefore, (1) in Figure 2.6 is recommended.

In case of (2) in Figure 2.6, because the copy I/O of TrueCopy between CTL0 and CTL1 on the remote side has to be executed, the performance deteriorates.
Figure 2.6
Examples of path connection
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3 Extender

This chapter contains the following:
3.1
Extender for Wavelength Division Multiplexing (WDM)
3.1 Extender for Wavelength Division Multiplexing (WDM)

3.1.1 Overview

This section explains an extender to support Wavelength Division Multiplexing (WDM).

The different wavelength lights do not interfere each other. WDM is, by using this characteristic, the optical communications technology to be developed for increasing the amount of the information transmission dramatically in proportion as the number of the wavelength in accordance with multiplexing several different wavelength optical signals on a dark fiber. It is generally referred to multiplexing several channels of the optical signal as WDM and multiplexing several dozen channels of the optical signal as Dense WDM (DWDM).

The overview of WDM is illustrated in Figure 3.1.

Figure 3.1
Overview of WDM
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An example of the configuration (HA configuration) is shown below.

Figure 3.2
Example of HA configuration
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Presently, the communication enterprises offer the dark fiber. Therefore, the combination of the dark fiber and an extender for WDM makes the long-distance transmission possible at 1 G bps, which is the same speed of the Fibre Channel. (There are small in number of the dark fibers for 2-G bps Fibre Channel.)

If the distance will extend, the response time will increase. (The measure of the response time is approxmately 5 ms for 100 km.) For more detail, please contact a carrier.

The dark fiber is the optical fiber that does not work but it is laid. The optical fibers are generally laid by several dozen fibers to several hundred. In truth, only fibers to be needed are activated and others are left as the dark fiber.

Communication Line (Dark Fiber) when using WDM

1. When WDM is used, the response time will extend. This deterioration about the response time has to be covered with increasing BB-Credit (the number of buffer) of Fibre Channel and the transmission volume without waiting the response. Therefore, a switch is required.
If DF600 is connected directly to an extender for WDM without a switch, BB-Credit is 4 or 8. If they are connected with a switch (Brocade), BB-Credits are 16, it can be coped with up to 10 km, on the standard scale. BB-Credit can be increased up to 60, it can be coped with up to 100 km, by adding the option of Extended Fabrics to a switch.

2. In case of short distance (within several dozen kilometers), both signal of IN and OUT can be transmitted via one dark fiber.

3. In case of long distance (more than several dozen kilometers), an optical amplifier is required to amplify the wavelength between two extenders to prevent the attenuation through a fiber. Therefore, the dark fibers are required to prepare for IN and OUT respectively.

Figure 3.3
Dark fiber with WDM
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4. If switching is executed during a failure in the dark fiber occurs, the dark fiber in other path has to be selected. If the fiber in the same path is selected, several failures may occur in several dark fibers simultaneously because the optical fibers are generally laid by several dozen fibers to several hundred as mentioned above.

Figure 3.4
A failure in the dark fiber
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5. WDM function can be multiplexed not only Fibre Channel but also G bps Ethernet in one dark fiber. During monitoring an extender for WDM or DF600 by using LAN, if a failure occurs in the dark fiber, you cannot confirm a condition of each device. We recommend that you secure another line for monitoring in addition to the line for the data transmission.

Figure 3.5
Line for monitoring
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3.1.2 Maintenance and Operation

· If the connection with WDM is used in the customer’s environment, the test period is required before the actual operation. The sufficient investigation for the connection to meet the customer’s environment is necessary.

· DF600 and a switch that is the product of Hitachi OEM are maintained with Hitachi’s responsibility. Because an extender for WDM and the communication line of the dark fiber between two WDMs are not the Hitachi’s product, the maintenance is up to a user. Regarding a switch, if it is not a product of Hitachi OEM, the maintenance is performed with user’s responsibility. A consensus about the partial charge for the maintenance and operation is required through the adequate discussion between a user and us.

4 TrueCopy Performance Evaluation

This chapter contains the following:
4.1
Basic Configuration (without extender)
4.1 Basic Configuration (without extender)

· Conditions for the Host
· Model:
Compaq Evo
· CPU:
Xeon 2 GHz

· Memory Size:
1.2 Gbytes

· OS:
Windows 2000

· HBA (measured random and sequentially): Emulex LP982F, Driver: Rev 5.4.82.4
· Measurement program: Iometer

· Performance value: The performance is measured with the queue depth of 256 (random read), 128 (random write), and 8 (sequential read/write).
· Conditions for DF600

· RAID configuration:
RAID 5 (4D(1P)(4, Set one LU for each RAID group

· CACHE:
512 Mbytes(2/controller (Local)

512 Mbytes(2/controller (Remote)

· Number of ports: two ports per controller

· Drive type:
Seagate Cheetah X15-III (72 GB 15,000 min-1)

· Microprogram revision: 0653/D
· Conditions for DF600H
· RAID configuration:
RAID 5 (4D(1P)(4, Set one LU for each RAID group

· CACHE:
4 Gbytes/controller (Local)

4 Gbytes/controller (Remote)

· Number of ports: four ports per controller

· Drive type:
Seagate Cheetah X15-III (72 GB 15,000 min-1)

· Microprogram revision: 1654
2 G bps--1 controller with 1 path (DF600): 10 HDD (4D+1P) × 2

· Direct connection between DF600s
Figure 4.1
Configuration of 2 G bps--1 controller with 1 path (DF600)
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2 G bps--2 controllers with 2 paths (DF600): 20 HDD (4D+1P) × 4

· Direct connection between DF600s
Figure 4.2
Configuration of 2 G bps--2 controllers with 2 paths (DF600)
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2 G bps--1 controller with 1 path (DF600): 10 HDD (4D+1P) × 2

· Switch connection between DF600s
Figure 4.3
Configuration of 2 G bps--1 controller with 1 path (DF600)
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2 G bps--2 controllers with 2 paths (DF600): 20 HDD (4D+1P) × 4

· Switch connection between DF600s
Figure 4.4
Configuration of 2 G bps--2 controllers with 2 paths (DF600)
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2 G bps--1 controller with 1 path (DF600H): 10 HDD (4D+1P) × 2

· Direct connection between DF600Hs
Figure 4.5
Configuration of 2 G bps--1 controller with 1 path (DF600H)
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2 G bps--2 controllers with 2 paths (DF600H): 20 HDD (4D+1P) × 4

· Direct connection between DF600Hs
Figure 4.6
Configuration of 2 G bps--2 controllers with 2 paths (DF600H)
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2 G bps--1 controller with 1 path (DF600H): 10 HDD (4D+1P) × 2

· Switch connection between DF600Hs
Figure 4.7
Configuration of 2 G bps--1 controller with 1 path (DF600H)
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2 G bps--2 controllers with 2 paths (DF600H): 20 HDD (4D+1P) × 4

· Switch connection between DF600Hs
Figure 4.8
Configuration of 2 G bps--2 controllers with 2 paths (DF600H)
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5 Example of System Operation

This chapter contains the following:
5.1
Disaster Recovery
5.2
Backup Use
5.3
Data Migration Use
5.1 Disaster Recovery

If both the host and the disks (DF600) on the local side are destroyed by means of a disaster, e.g. earthquake, the data recovery and continuing the operation are executed by using the stand-by host and the disks on the remote side.

5.1.1 Automatic Switching by High Availability (HA) Software

By installing the High Availability (HA) Software on the both side of the local side and the remote side, even though the input and output operation from the host on the local side cannot be executed according to the failure in the host or in the subsystem, you can continue the operation by automatically switching over to the stand-by host on the remote side. The configuration of this is shown below.

Figure 5.1
Configuration for fail-over
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When a failure occurs on the local side, a host is switched into the stand-by host on the remote side (fail-over) by HA software. Automatically executing the script of the recovery process in the stand-by host on the remote side enables the host on the remote side to continue the operation.

Note: Several minutes are needed for the switching.

The recovery processes for the following type of data are as follows:

1. Database

· Issuing the take-over command of CCI from the stand-by host makes the stand-by host possible to access the disk on the remote side. 

· By using RED0 log, the data of the database is recovered.

2. File system

· Issuing the take-over command of CCI from the stand-by host on the remote side makes the stand-by host possible to access the disk on the remote side.

· In case of UNIX, the file of fsck and Windows is recovered by executing ‘chkdsk’.

The details of the system recovery by take-over, see the manual Hitachi Command Control Interface (CCI) User and Reference Guide.

5.1.2 Manual Switching

As mentioned below, if the host on the local side can access with DF600s on both of the local side and the remote side via the Fibre Channel, the stand-by host on the remote side can be OFF usually. If the host on the local side can access the disks on both of the local side and the remote side, it is not necessary to connect with the host on the local side and the stand-by host on the remote side with LAN.

Figure 5.2
Disaster Recovery
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The process of manual switching:

When a failure occurs on the local side, executing the script of the recovery process makes it possible to continue the operation by the stand-by host.

The recovery processes for the following type of data are as follows:

1. Database

· Issuing the take-over command of CCI from the stand-by host on the remote side makes the stand-by host possible to access the disk on the remote side.

· By using RED0 log, the data of the database is recovered.

2. File system

· Issuing the take-over command of CCI from the stand-by host on the remote side makes the stand-by host possible to access the disk on the remote side.

· In case of UNIX, the file of fsck and Windows is recovered by executing ‘chkdsk’.

The details of the system recovery by take-over, see the manual Hitachi Command Control Interface (CCI) User and Reference Guide.

Backup Use

5.1.3 DF600 TrueCopy Ordinarily Split Operation

When the host I/O is hardly executed, e.g. in the nighttime, resync is executed. After the resync, I/O operation of the database on the local side is stopped and the pair is split.
Note: When a copy operation on ShadowImage and TrueCopy is performed, the copy prior mode is recommended.

Figure 5.3
DF600 TrueCopy ordinarily split operation-1
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If the LUs are cascaded via ShadowImage on the remote side and resync of TrueCopy is executed after LUs on ShadowImage split, the data is saved in the secondary side of ShadowImage even though a failure occurs during the resync of TrueCopy.

Figure 5.4
DF600 TrueCopy ordinarily split operation-2
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During the split status of TrueCopy, the host I/O performance does not deteriorate because the host does not write to the remote side. Since the data at when TrueCopy is split after resync is not saved, the data from when a pair of TrueCopy is split to when a failure occurrs are not saved. Therefore, we recommended this operation to the user who attaches importance with the host I/O performance.

DF600 TrueCopy Ordinarily Pair Operation

If you want to backup the data and a pair of TrueCopy is split, the backup data at the time is remained on the remote side. By cascading LUs with ShadowImage on the remote side, the data at when a pair of ShadowImage is split is saved on the secondary side of ShadowImage.

Note: When a copy operation on ShadowImage and TrueCopy is performed, the copy prior mode is recommended.

Figure 5.5
TrueCopy Ordinarily Pair Operation
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For the measurement condition of the performance, see chapter 4.

The performance of the write operation from the host during the pair status deteriorates because the subsystem gives the response of finish to the host after writing to the subsystem on the remote side. Therefore, we recommend this operation to the user who attaches importance the data recovery when failure occurs.

Data Migration Use

5.1.4 DF600 TrueCopy Ordinarily Split Operation

If you want to use the data on the local side from the remote side and the pair of TrueCopy is split directly after the resync operation is performed, the data of the local side at the time point is remained on the remote side.

Note: The copy operations are performed in the copy prior mode.

Figure 5.6
Data Migration Use
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6 Restrictions

This chapter contains the following:
6.1
Host Timeout
6.2
For VxVM(TrueCopy Configuration
6.3
For AIX(TrueCopy Configuration
6.4
Hicommand Dynamic Link Manager (HDLM) for Windows 2000 plus RAID Manager (TrueCopy and ShadowImage)
6.5
Restrictions for the Case with One Host
6.6
Conflict With the Command for Format, Synchronize Cache, and Verify
6.7
Changing the Order of Copy Execution when Multiply-Requested from CCI
6.1 Host Timeout

We recommend that you set more than 60 seconds for the I/O timeout from the host to DF600.

6.2 For VxVM(TrueCopy Configuration

· Volumes to be recognized by the same host

If you have set the P-VOL and the S-VOL to be recognized by the same host, the VxVM will not operate properly. Set only the P-VOL of ShadowImage to be recognized by the host.

· Displaying the command device

The host thinks as if another disk is attached to the subsystem ("DF(another disk") since TrueCopy attachs characters "-CM" at the end of "PRODUCT_ID" of the command device. Therefore, command devices are displayed in the following format.

Messages displayed when booting the system (example):

a) Without TrueCopy:

NOTICE:vxvm:vxdmp:added disk array D60000D0

b) With TrueCopy:
NOTICE:vxvm:vxdmp:added disk array D60000D0
NOTICE:vxvm:vxdmp:added disk array JBOD_DISKS

Output displayed when executing the "vadmpadm listctlr all" command (example):

a) Without TrueCopy:

CTLR-NAME ENCLR-TYPE    STATE    ENCLR-NAME
      C0          SEAGATE     ENABLED    seagate0  (Internal hard disk
      C3          HITACHI     ENABLED    hitachi1
      C4          HITACHI     ENABLED    hitachi1

b) With TrueCopy:
CTLR-NAME ENCLR-TYPE   STATE    ENCLR-NAME
      C0          SEAGATE    ENABLED    seagate0
      C3          HITACHI    ENABLED    hitachi1
      C4          HITACHI    ENABLED    hitachi1
      C3          JBOD         ENABLED    jbod0
      C4          JBOD         ENABLED    jobd0

For AIX(TrueCopy Configuration

· Volumes to be recognized by the same host

If you have set both the P-VOL and the S-VOL to be recognized by the same host, AIX will not operate properly. Set only the P-VOL to be recognized by the host.
6.3 Hicommand Dynamic Link Manager (HDLM) for Windows 2000 plus RAID Manager (TrueCopy and ShadowImage)

Do not use HDLM (for Windows 2000) and RAID Manager (TrueCopy and ShadowImage) at the same time.

6.4 Restrictions for the Case with One Host

There are the following restrictions for each OS.

Table 6.1
The Restrictions for each OS

	No.
	OS
	Restrictions

	1
	Windows NT, 2000
	The target LU for TrueCopy has to recognize and release a drive with “mount” and “unmount” command of RAID Manager instead of your specifying the drive letter.

Cannot use “mountvol” command of Windows 2000 because the data is not output when releasing. (For more detail, see the manual Hitachi Command Control Interface (CCI) User and Reference Guide.)

Cannot combine with a path switching software.

	2
	HP-UX
	Available. Cannot mount at the same time.

Can combine with a path switching software (PV-Link).

	3
	Sun
	Available. Cannot mount at the same time.

Cannot combine with a path switching software because of the restrictions of Section 6.2.

	4
	AIX
	Not available because of the restrictions of Section 6.3.


Conflict With the Command for Format, Synchronize Cache, and Verify

Figure 6.1
Movement when the controller to be associated with DIR and the path are not same
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When both paths are under the normal condition, there is no problem. If the path blockage occurs even in one path, however, TrueCopy is restricted as follows.

· While Format or Synchronize Cache command is executed for the LU that does not work under TrueCopy, the copy operation of TrueCopy sometimes stops. The copy operation restarts when the Format or Synchronize Cache operation is completed. It sometimes takes a considerable time to execute the Format and Synchronize Cache command. 

· While Verify command is executed for LU that does not work under TrueCopy, the copy operation of TrueCopy sometimes stops. The copy operation restarts when the Verify operation is completed. Since the Verify command is issued continuously to check a disk all over it when you execute the logical format for the disk by using Windows NT/2000, the TrueCopy copy operation suspends until the logical format is completed.

For example, Format, Synchronize Cache, and Verify commands are issued when the following operations are executed:
· Formatting LU by using the disk array management program (Format command issue)

· The logical format of a disk from Windows NT/2000 (Verify command continuous issue)

Therefore, during the copy operation of TrueCopy, issuing the Format, Synchronize Cache, and Verify commands is not permitted.

Changing the Order of Copy Execution when Multiply-Requested from CCI

The command issued from CCI is generally executed in the order of reception in LUs. However, when receiving more than five commands per controller, the execution order changes.

Figure 6.2
Order of copy
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The LU#s 0, 1, 2, 3, 5, 6, 7, 8 begins multi-transmission and starts the copy operation almost at the same time. LU#4 starts copying when one of the LUs (0 to 3) completes the operation. LU#9 starts copying when one of the LUs (5 to 8) completes the operation.

A single controller provides a data-transmission-area-resource for four pairs multi-transmission. If the controller receives more than that of a command request, the recent request will be processed later.

7 Notes on System Configuration

· Previously design the procedure for recovering the data in case of malfunction

In TrueCopy and ShadowImage to be cascaded, the P-VOL and S-VOL synchronization may corrupt due to the hardware malfunction. Even if a user has a hardware maintenance contract (including free warranty period) with Hitachi, recovering TrueCopy and ShadowImage statuses (such as resynchronization) is beyond the maintenance personnel's task. The maintenance personnel's tasks are within removing the cause of malfunction and recovering the hardware only. Therefore, the procedure for recovering TrueCopy and ShadowImage statuses must be specified by the user when designing the system.

· Applying TrueCopy and ShadowImage to an existing system

When newly applying TrueCopy and ShadowImage to an existing system, follow the description described in chapter 1 and decide the configuration.

Appendix A
Acronym and Glossary

CTL:
Controller

Entire copy:
To copy all data in the primary volume to the secondary volume for conforming the data of both volumes completely.

Dark Fiber:
The dark fiber is the optical fiber that does not work but it is laid. The optical fibers are generally laid by several dozen fibers to several hundred. In truth, only fibers to be needed are activated and others are left as the dark fiber.

Differential data:
The data to be updated from the suspended status of the pair volume to the primary volume.

Differential data control:
To control the differential data constantly.
Differential data copy:
To copy the updated data to the secondary volume. The data is updated from the differential data control status (the pair volume is under the suspended status) to the primary volume.

Disaster recovery:
To recover the data and to keep an operation going when a critical failure occurs according to such as an earthquake.

Disc array device:
Disc array subsystem. The disc array subsystem is referred to as “Disc array device” or “Disc subsystem” in this manual.

Dual copy:
To write the data into P-Vol and S-Vol simultaneously with one requirement of Write.

Extender:
A converter that changes a signal to other signal.
When the data is transmitted to a distance, an extender is used for changing a signal for Fibre Channel to a signal for a dark fiber or an Ethernet (IP).

Fail-over:
To take over a process or a data with an alternative host when a failure occurs in a host. By using the High Availability software, an automatically switching the hosts is possible.

Fibre channel:
Input/output channel using Fibre cable

High Availability (HA) software:
Software that automatically switches a host to a stand-by host (fail-over) during a failure of a host and disks. High Availability software is installed in more than one host respectively.

LU:
Logical unit in a device that is connected with Fibre.

LUN:
Logical Unit Number. The number of unit that is connected with Fibre.

P-VOL:
Primary volume, the volume on the primary side of the pair volume. The primary volume controls the pair status, and the status reflects on the secondary volume.

Pair status:
The status that the logical volume is paired

Paired volume:
Primary and secondary volume that are paired in a disk array device

Resynchronization (TrueCopy/ShadowImage):
To copy the differential data to the secondary volume for conforming the data of both the primary and secondary volumes. When the resynchronization is completed, the status changes to the pair status.

Status transition:
To change the pair status of the pair volume

Suspended status:
The status when the update operation is suspended with keeping the pair status. Under this status, the differential data control for the updated data is performed in the primary volume.

S-VOL:
Secondary volume, the volume on the secondary side of the pair volume. The primary volume controls the pair status, and the status reflects on the secondary volume.

Truck size:
Truck size (sector/truck) that is fixed per the volume type

Volume copy:
To copy all data of P-VOL into S-VOL.

WDM:
Wavelength Division Multiplexing
Generally, WDM is to multiplex the optical signal of several channels and DWDM (Dence WDM) is to multiplex the optical signal of several dozen channels.
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Purposes of cascade with ShadowImage are:



- To back up the data and manage the generation on the remote side



- Same as the former ShadowImage operation on the local side
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Purposes of cascade with ShadowImage are:



- To back up the data on the remote side.
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（Low-speed LAN is permissible.）







Another line from the data transmission
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We recommend that the path for the data transmission is divided from the path for the communication between servers and the monitoring the devices as shown below.
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When switching the dark fiber is executed during a failure, we recommend that you select the configuration having the separate paths as shown below.
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-	By converting the several wavelength of the optical signal of such as Fibre Channel, it will be possible to transmit the data via one dark fiber.



-	By duplicating the dark fiber using the function of an extender for WDM, it will be possible to automatically switch to the dark fiber on the stand-by side when a failure occurs.
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(3) Two hosts-2























































CCI







HBA1







HBA0







Host







CCI







HBA1







HBA0







Host











































































FC







FC







FC







FC







FC







FC







FC







FC







FC











LAN�(Note)







FC












_1092489300.doc


P-LU







Configuration 6







Remote �DF600







Local �DF600







Host







Secondary side







TrueCopy











Primary side







This configuration is not available because one LU is shared with the S-LU on ShadowImage and the P-LU on TrueCopy.
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