7 HRC & HODM



7.1 HRC/HODM Components



(1) HRC Components
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(a) HRC Volume Pair



An HRC volume pair consists of two logical volumes, an M-VOL and an R-VOL, in different DKC310I subsystems.



An M-VOL (main volume) is a primary volume.  It can be read or written by I/O operations from host processors.



An R-VOL (remote volume) is a secondary or a mirrored volume.  Under control of the DKC310I subsystems, contents of an M-VOL and updates from host processors are copied to an R-VOL.  Read or write I/O operations from host processors to R-VOLs are rejected.



The M-VOLs of the HRC volume pairs and the R-VOLs of other HRC volume pairs can be intermixed in one DKC310I subsystem.







�(b) MCU and RCU



An MCU (main disk control unit) and an RCU (remote disk control unit) are disk control units in the DKC310I subsystems to which the M-VOLs and the R-VOLs are connected respectively.



An MCU controls I/O operations from host processors to the M-VOLs and copy activities between the M-VOLs and the R-VOLs.  An MCU also provides functions to manage HRC status and configuration.



An RCU executes write operations directed by the MCU.  The manner to execute write operations is almost same as that of I/O operations from host processors.  An RCU also provides a part of functions to manage HRC status and configuration.



Note that an MCU/RCU is defined on each HRC volume pair basis.  One disk control unit can operate as an MCU to control the M-VOLs and an RCU to control the R-VOLs.





(c) Remote Copy Connections



An MCU and an RCU must be connected with serial interface (ESCON) cables.  Only multi mode ESCON cables whose length is up to 3km can be connected to the DKC310I subsystems.  In order to locate the DKC310I subsystems more than 3km apart,  IBM 9032/9033 ESCON directors or 9036 ESCON repeaters are required.  Furthermore, the distance between an MCU and an RCU becomes unrestricted by connecting a Channel Extender (CX5000 manufactured by CNT).



At least two independent remote copy connections should be established between an MCU and an RCU.





(d) RCP



An RCP (remote control port) is a serial interface port to which an RCU is connected.  Any serial interface port of the DKC310I subsystems can be configured as an RCP.



When an MCU communicates with an RCU through ESCON interface protocol, the RCP plays the role of a host processor channel.  The RCP supports ESCON dynamic connection.  A serial interface port of the RCU to which the MCU is connected can be connected to host processor channels by using dynamic switching capability provided by ESCON directors.



However an RCP can not communicate with host processor channel.  Channel interface paths must be connected to other serial interface ports.







�(e) SVP and Remote Console



An SVP provides functions to set up, modify and display HRC/HODM configuration and status.



A remote console is a personal computer compatible with the PC/AT.  It should be connected to DKC310I subsystems with an Ethernet network(TCP/IP).  A remote console provides same managing HRC/HODM functions as an SVP.  Several DKC310I subsystems can be connected with one Ethernet network.



For remote console, Hitachi provides only two software components, an HRC/HODM application program and dynamic link library.  Both of them require Microsoft Windows operating system.  A personal computer, Ethernet materials and other software products are not provided by Hitachi.





(f) Error Reporting Communications



Error reporting communication is a communication means between host processors.  An MCU generates the sense information when it fails in keeping synchronization of HRC volume pair.  The sense information causes the corresponding message to be displayed on the host processor console.  For the reference during disaster recovery at the secondary (recovery) site, this console message should be transferred to the secondary site through the error reporting communication.



The error reporting communications may be configured by using channel-to-channel communications, Netview technology or other interconnect technologies, depending on installation.  Hitachi does not provide any product for error reporting communications.





(g) PPRC Support



HRC provides a host processor interface compatible with IBM PPRC.  TSO commands, DSF commands and disaster recovery PTFs provided for PPRC can be used for HRC.



Note. Although HRC asynchronous is not fully compatible to PPRC, it can be controlled and monitored with PPRC host facilities, PPRC TSO commands, ICKDSF PPRC commands and some console messages.  For this purpose, MVS/DFP 3.2.0 or higher level and ICKDSF release 16 or upper are available.



�(h) XRC Time-Stamping Capability (For HRC Asynchronous)



In case of N-to-1 configuration, the XRC time-stamping capability requires to be installed in the primary host system.  MVS/DFP 3.2.0 or higher level is required.



In order to get benefit of time-stamping capability during copy-back process (pair establishment from the secondary to the primary subsystem), the XRC time-stamping capability recommends to be installed in the secondary system.



If the primary system (and the secondary system) consists of several CPU complexes, SYSPLEX timer must be installed for common time reference.





(i) Consistency group



HRC asynchronous ensures update-sequence-consistency across several volume pairs.  It also provides some group-based operations.  A set of volume pairs treated by such group-based functions is called a consistency group.

HRC asynchronous supports 16 consistency groups at maximum.  Every HRC asynchronous volume pair belongs to one consistency group.





HRC/HODM operations from an SVP or a remote console and the corresponding TSO commands are shown in Table 7.1-1.  Before using TSO commands or DSF commands for PPRC, the serial interface ports to which the RCU(s) will be connected must be set to the RCP mode.  Refer to page INST07-160 for this operation.  Table 7.1-2 shows the value of the SAID (system adapter ID) parameters required for CESTPATH command.  For full description on TSO commands or DSF commands for PPRC, refer to the appropriate manuals published by IBM corporation.



�

Table 7.1-1  HRC operations and corresponding TSO commands for PPRC

Function�HRC/HODM operations�TSO commands��Registering an RCU and establishing remote copy connections�Add RCU�CESTPATH (note)��Adding or removing remote copy connection(s)�Edit Path�CESTPATH��Deleting an RCU registration�Delete RCU�CDELPATH��Registering consistency groups�Add Group�—��Deleting consistency group registration�Delete Group�—��Establishing an HRC volume pair�Add Pair�CESTPAIR MODE (COPY)��Suspending an HRC volume pair�Suspend Pair�CSUSPEND��Disestablishing an HRC volume pair�Delete Pair �CDELPAIR��Recovering an HRC volume pair from suspended condition�Resume Pair�CESTPAIR MODE (RESYNC)��Controlling HRC volume groups�—�CGROUP��

note;	Required Parameters�(How to set up LINK PARAMETER for CESTPATH command)

�

LINK PARAMETER



aaaa	: SAID (refer to Table 7.1-2)

bb	: destination address

cc	: CUI# of RCU



�Table 7.1-2  SAID (system adapter ID) required for CESTPATH command

Port in RCP mode�SAID value�Port in RCP mode�SAID value��cluster�port��cluster�port���1�CH ‘A’�X’0000’�2�CH ‘A’�X’0010’���CH ‘B’�X’0001’��CH ‘B’�X’0011’���CH ‘C’�X’0002’��CH ‘C’�X’0012’���CH ‘D’�X’0003’��CH ‘D’�X’0013’���CH ‘E’�X’0004’��CH ‘E’�X’0014’���CH ‘F’�X’0005’��CH ‘F’�X’0015’���CH ‘G’�X’0006’��CH ‘G’�X’0016’���CH ‘H’�X’0007’��CH ‘H’�X’0017’���CH ‘J’�X’0008’��CH ‘J’�X’0018’���CH ‘K’�X’0009’��CH ‘K’�X’0019’���CH ‘L’�X’000A’��CH ‘L’�X’001A’���CH ‘M’�X’000B’��CH ‘M’�X’001B’���CH ‘N’�X’000C’��CH ‘N’�X’001C’���CH ‘P’�X’000D’��CH ‘P’�X’001D’���CH ‘Q’�X’000E’��CH ‘Q’�X’001E’���CH ‘R’�X’000F’��CH ‘R’�X’001F’��

�(2) HODM Components
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(a) HODM Volume Pair



An HODM volume pair consists of one logical volume in a DKC310I subsystem and another disk volume in another disk subsystem, called an M-VOL and an R-VOL respectively. But you can not establish HODM volume pair on condition that R-VOL is Dual Copy volume.



HODM copies the data written in the R-VOL into the M-VOL.  Responding to read I/O operations from host processors to the M-VOL, HODM transfers the data read from the R-VOL if the requested data has not yet copied.



Except for MCU,R-VOL should be protected from being updated during HODM.  An operating environment must ensure this requirement because HODM does not protect it.





(b) MCU and RCU



An MCU is the disk control unit of a DKC310I subsystem.  An RCU is the disk control unit of another disk subsystem in the HODM configuration.







�(c) Remote Copy Connections



An MCU and an RCU must be connected with serial interface (ESCON) cables.  Only multi mode ESCON cables whose length is up to 1km can be connected to the DKC310I subsystems.  Although IBM 9032/9033 ESCON directors and 9036 ESCON repeaters are supported,  the longer distance is not recommended because of performance reasons.





(d) RCP



An RCP  is a serial interface port to which an RCU is connected.  Any port of DKC310I subsystems can be configured as an RCP.



When an MCU communicates with an RCU through an ESCON interface protocol, an RCP plays the role of a host processor channel.  An RCP supports ESCON dynamic connection.  A serial interface port of an RCU to which an MCU is connected can be connected to host processor channels by using dynamic switching capability provided by ESCON directors.



However an RCP can not communicate with a host processor channel.  Channel interface paths must be connected to other serial interface ports.





(e) SVP and Remote Console



An SVP provides functions to set up , modify and display HRC/HODM configuration and status.



A remote console is a personal computer compatible with a PC/AT.  It should be connected to  the DKC310I subsystems with an Ethernet network (TCP/IP).  A remote console provides same managing HRC/HODM functions as an SVP.  Several DKC310I subsystems can be connected with one Ethernet network.



For a remote console, Hitachi provides only two software components, an HRC/HODM application program and dynamic link library.  Both of them require Microsoft Windows operating system.  A personal computer, Ethernet materials and other software products are not provided by Hitachi.



�7.2 HRC Software Requirements



Minimum level for HRC is MVS/DFP 3.2.0 + PTF or VM/ESA 2.1.0 + PTF.



 • Optional error recovery procedure (ERP) functions - MVS/DFP 3.2.0 or above.



 • ICKDSF R16 + PTF functions - VM/ESA 2.1.0 or above.



�7.3 HRC/HODM Hardware Requirements



(1) HRC Supported Models



Table 7.3-1  HRC Supported Models (1/2)��HA Models�HRC��MCU & RCU�M-VOL & R-VOL�Support��Emulation�Port Adapter�CHA Type�DKA Type�Drive�RAID Level�Emulation���DKC310I�WP207�SRAM�SRAM�DK308-90�RAID5�3390-9�Y��(3990-6E)����DK309-90��3390-3�Y��(3990-6)������3390-3R�Y��(3990-3)������3390-2�Y��������3390-1�Y��������3380-K�Y��������3380-E�Y��������3380-J�Y�������RAID1�3390-9�Y��������3390-3�Y��������3390-3R�Y��������3390-2�Y��������3390-1�Y��������3380-K�Y��������3380-E�Y��������3380-J�Y������DK309-180�RAID5�3390-9�Y��������3390-3�Y��������3390-3R�Y��������3380-K�Y�������RAID1�3390-9�Y��������3390-3�Y��������3390-3R�Y��������3390-2�Y��������3390-1�Y��������3380-K�Y��������3380-E�Y��������3380-J�Y��

�

Table 7.3-1  HRC Supported Models (2/2)��HA Models�HRC��MCU & RCU�M-VOL & R-VOL�Support��Emulation�Port Adapter�CHA Type�DKA Type�Drive�RAID Level�Emulation���DKC310I�WP207�SRAM�SRAM�DK3F1-60�RAID5�3390-3�Y��(3990-6E)������3390-3R�Y��(3990-6)������3390-2�Y��(3990-3)������3390-1�Y��������3380-K�Y�������RAID1�3390-3�Y��������3390-3R�Y��������3390-2�Y��������3390-1�Y��������3380-K�Y��������3380-E�Y��������3380-J�Y��Y: Supported

N: Not supported

Emulation type of an MCU and RCU can be different.

Emulation type of an M-VOL and R-VOL must be same.

CVS/DCR is able to define on the M-VOL and R-VOL.

The 3990-6E DKC emulation supports only 3390 DKU emulation.

The M-VOL must have the same track sizes, and the same or larger volume capacities, as the R-VOL. (note (1))

When T-VOL of HMRCF is established as M-VOL of HRC, the T-VOL must be “Split” state.�If not so, an equipment check error will occur in establishing HRC pain.





Note;

(1) When executing an HRC between volumes with different capacities, take notice of the following.

(	State of the subsystem when executing the HRC

	All M-VOL data including the VTOC is physically copied by executing the HRC.  Accordingly, the R-VOL is recognized as having the same capacity as that of the M-VOL in the HRC execution.

(	Expansion of the VTOC

	It is needed to expand the VTOC to make the R-VOL simplex and be accessed as having the normal capacity by the host.  The VTOC is expanded by issuing the ICKDSF REFORMAT (REFVTOC) command.

*	The system environment is required to support the REFVTOC parameter.  This parameter can be executed only by the ICKDSF which supports the PPRC function.





�(2) HODM Supported models



Table 7.3-2  HODM Supported Models (MCU & M-VOL)

HA Models�HODM��MCU�M-VOL�Support��Emulation�Port Adapter�CHA Type�DKA Type�Drive�RAID Level�Emulation���DKC310I�WP207�SRAM�SRAM�DK308-90�RAID5�3390-9�Y��(3990-6E)����DK309-90��3390-3�Y��(3990-6)������3390-3R�Y��(3990-3)������3390-2�Y��������3390-1�Y��������3380-K�Y��������3380-E�Y��������3380-J�Y������DK309-180�RAID5�3390-9�Y��������3390-3�Y��������3390-3R�Y��������3380-K�Y������DK3F1-60�RAID5�3390-3�Y��������3390-3R�Y��������3390-2�Y��������3390-1�Y��������3380-K�Y�������RAID1�3390-3�Y��������3390-3R�Y��������3390-2�Y��������3390-1�Y��������3380-K�Y��Y :	Supported



The M-VOL must have the same track sizes, and the same or larger volume capacities, as the R-VOL. (note (7))

CVS/DCR is able to define on the M-VOL.

The 3990-6/6E DKC emulation supports only 3390 DKU emulation.





�

Table 7.3-3  HODM Support Models (RCU & R-VOL)

RCU�R-VOL�DEVICE TYPE�HODM Support��DKC80I-3�DKU98I�3380-A�N��(1)�DKU85I-D�3380-D�N���DKU85I-E�3380-E�Y���DKU86I-J�3380-J�Y���DKU86I-G�3380-E�Y���DKU86I-K�3380-K�Y���DKU87I-K�3380-K Compati�N���DKU87I-1C�3380 Track Compati�N���DKU87I-1N�3390-1�Y���DKU87I-2C�3380 Track Compati�N���DKU87I-2N�3390-2�Y���DKU87I-3C�3380 Track Compati�N���DKU87I-3N�3390-3�Y��DKC90I-3�DKU87I-1C�3380 Track Compati�N��(1)�DKU87I-1N�3390-1�Y���DKU87I-2C�3380 Track Compati�N���DKU87I-2N�3390-2�Y���DKU87I-3C�3380 Track Compati�N���DKU87I-3N�3390-3�Y���DKU88I-3�3390-3�Y���DKU88I-9�3390-9�Y��DKC210I�DKU205I�3380-J�Y��(1)(2)(5)��3380-E�Y����3380-K�Y����3390-1�Y����3390-2�Y����3390-3�Y����3390-3R�Y����3390-9�Y��DKC310I�DKU305I�3380-J�Y��(1)�(6)�3380-E�Y����3380-K�Y����3390-1�Y����3390-2�Y����3390-3�Y����3390-3R�Y����3390-9�Y��

�RCU�R-VOL�DEVICE TYPE�HODM Support��IBM 3990-3�3380-J�3380-J�Y��(1)�3380-D�3380-D�N���3380-E�3380-E�Y���3380-K�3380-K�Y���3390-1�3390-1�Y����3380 Track Compati�N���3390-2�3390-2�Y����3380 Track Compati�N���3390-3�3390-3�Y����3380 Track Compati�N���RAMAC�3390-3�Y���3390-9�3390-9�Y��IBM 3990-6�3390-1�3390-1�Y��(1)��3380 Track Compati�N���3390-2�3390-2�Y����3380 Track Compati�N���3390-3�3390-3�Y����3380 Track Compati�N���RAMAC1�3390-3�Y���RAMAC2�3390-3�Y���RAMAC3�3390-3�Y���3390-9�3390-9�Y��IBM 9390-1�RAMAC3�3390-3�Y��IBM 9390-2�RAMAC3�3390-3�Y��IBM 9393�RVAZ Turbo�3380-K�Y��(1)(3)��3390-3�Y��IBM 9394�RAMAC1�3380-K�N��(1)��3390-3�Y���RAMAC2�3380-K�N����3390-3�N��EMC 5700�—�3390-3�Y����3390-1�Y��EMC 5500�—�3390-3�Y��(1)(3)��3390-1(Hyper Volume)�Y����Others�N��EMC 5430�—�3390-3�Y��(1)(3)��Others�N��EMC 5200�—�3390-1�Y����3390-3�Y��

�

RCU�R-VOL�DEVICE TYPE�HODM Support��STK ICEBERG�—�3390-3�Y��(1)(3)(4)��3390-2�Y����3380-K�Y����3380-J�Y����3380-KE�Y����Others�N��AMDAHL�—�3390-3�Y��SPECTRIS (1)(3)��3390-2�Y����Others�N��AMD 6690 (1)(3)�—�3390-3�Y��Others �—�—�N��Y :	Supported

N :	Not support (“Not support” means as “Not operative” and “Not certified”.)



Note;

(1)	HODM via CNT Converter (CX5000) supports only for HITACHI models and IBM 3990-3/3990-6 models which are described on Table 2-5.  The other models is not certified.

(2)	In case of HODM from DKC210I/205I, the DKC emulation type (RCU) is only allowed 3990-3/6/6E.

(3)	Cache/NVS status (SUBSYSTEM CACHE, NVS, DFW and DEV CACHE) of the RCU must be On.

(4)	STK/ICEBERG consists 4 CU Image per 64 Volumes.  It is necessary to define each CU Image as one RCU. (Do Add RCU for each CU Image.)

(5)	No SC model is supported.

(6)	CVS/DCR is able to define on the R-VOL.

(7)	When executing an HODM between volumes with different capacities, take notice of the following after a migration is completed.

(	State of the subsystem when the migration is completed

	All data in the migration source volume including the VTOC is physically copied by executing the HODM.  Accordingly, the destination volume is recognized as having the same capacity as that of the source volume when the migration is completed.

(	Expansion of the VTOC

	It is needed to expand the VTOC to use the destination volume as having the normal capacity.  The VTOC is expanded by issuing the ICKDSF REFORMAT (REFVTOC) command.

*	The system environment is required to support the REFVTOC parameter.  This parameter can be executed only by the ICKDSF which supports the PPRC function.



�(3) Remote Console Requirements



An HRC/HODM application software and dynamic link library require Microsoft Windows 95.





(4) Distance between MCU and RCU



An MCU and an RCU must be connected with serial interface (ESCON) cables.  Only multi mode ESCON cables whose length is up to 3km can be connected to the DKC310I subsystems.  In order to locate disk subsystems more than 3km apart, IBM 9032/9033 ESCON directors (ESCDs) or 9036 ESCON repeaters are required.



IBM 9032/9033 ESCON director supports an extended distance facility (XDF).  The XDF uses single mode ESCON cables of which length is up to 20km.  IBM 9036 ESCON repeater supports single mode - to - single mode connection or single mode - to - multi mode connection.  In order to locate disk control units more than 9km apart,  the XDF connections provided by the ESCON directors or ESCON repeaters are required.



Maximum distance between disk subsystems is 43km.



Furthermore, the distance between an MCU and an RCU becomes unrestricted by connecting a Channel Extender (CX5000 or ULTRANET manufactured by CNT). (refer to INST07-150 Appendix B)
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�(5) Recommendation of MIH time and HRC/HODM configuration



Recommendation of MIH time is 60 sec. for HRC, and 120 sec. for HODM.  In addition that, MIH time had better be set in consideration of the following factor.

 • The number of pair volumes

 • Cable length between MCU and RCU

 • Volume status (Initial copy status)

 • Under maintenance operation



When HRC/HODM configuration is instructed, take notice of as follows.

 • The logical paths between MCU and RCU had better be established independent of the logical paths between Host and RCU.

 • The logical paths between MCU and RCU had better be established maximum paths.

 • RCP port had better be set in consideration of the host I/O rate and remote copy procedure.

 • The Only important volumes had better be established HRC pair.

 • Under the situation where the number of paths between MCU and RCU is decreased due to path failure, the traffic of the remaining paths is raised.  It may cause some time-out I/O operation to RCU, and a lot of the time-out might cause suspension of HRC/HODM pair.



When HRC asynchronous configuration is instructed, take notice of as follows in addition to above.

 • The cache amount of MCU had better be set two times of the RCU’s



(6) Requirements for Track format, Cache, NVS, DASD Fast Write

Track format Cache, NVS, DASD Fast Write must satisfy following conditions for both of M-VOL and R-VOL of HRC/HODM.

�HRC�HODM���M-VOL�R-VOL�M-VOL�R-VOL��Track format�Track format of record zero�Standard format���Key length of record zero�Zero���Data length of record zero�Eight���CCHH of record zero�Identical to physical cylinder address and physical head address of a track���CCHH of each user records�Unique in a track��Cache�Depends on HRC pair option*�Depends on HRC pair option*�No restriction�No restriction��NVS�Depends on HRC pair option*�Depends on HRC pair option*�No restriction�No restriction��DASD Fast Write�Depends on HRC pair option*�Depends on HRC pair option*�No restriction�No restriction��* : Required if “DFW to R-VOL” option is set.



(7) HRC available CU image

	CU#0 ~ CU#3



(8) HODM available CU image on MCU

	CU#0 ~ CU#3



�AppendixA: HRC/HODM Installation check list



Table 7.3-4  HRC/HODM Installation Check List

No.�Item�Check��1�MCU/RCU emulation type must be correct.

(See Table 7.3-1 and Table 7.3-2 )���2�M_VOL/R_VOL emulation type must be correct.

(See Table 7.3-1 and Table 7.3-2 )���3�OS version must be as followed.

 • Optional error recovery procedure (ERP) functions - MVS/DFP 3.2.0 or above.

 • ICKDSF R16 + PTF functions - VM/ESA 2.1.0 or above.���4�RCP port must be set.

(See INST07-170 SECTION )���5�ESCON cable between MCU and RCU must be connected.���6�ESCON cable test between MCU and RCU must be executed.���



AppendixB: Guide for HRC via EXTENDER(CHANNELink(CX5000), ULTRANET)



0.	Preliminary remarks



	This is the guide for HRC operation via Computer Network Technology’s (CNT’s) CHANNELink and UltraNet Storage Director products.  These two CNT products provide channel extension (store and forward functionality) between a Hitachi MCU and RCU used in an HRC configuration.  The channel extension provided by the CNT products allows the ESCON connection between the MCU(s) and the RCU(s) to be greater than the ESCON standard 43 km apart but still provide near native data transfer between the MCU and RCU.



�1.	Summary of Specification



Table 7.3-5  Summary of Specification

�CHANNELink(CX5000)�ULTRANET��Copy Mode�Sync/Semisync�Asynchronous�Sync/Semisync�Asynchronous��u-code�RAID300�52-35-xx or later�52-39-xx or later�52-36-xx or later�52-39-xx or later��Version�Extender�CHANNELink Release 4.3 with SSDX at version 4.9 or later�CHANNELink Release 4.3 with SSDX at version 4.B or later�UltraNet Release 2.2 with SSDX at version 4.9 

or later�UltraNet Release 2.2 with SSDX at version 4.B

or later��Link Types(between local and remote Extenders)�T3�ATM

T3��Maximum Number of physical ESCON paths(between RAID300 and EXTENDER)�3 or 4 ESCON Interfaces (*1)�8 ESCON Interfaces(*2)��Combination of MCU and RCU�The following combination are available.

(for example, refer to Fig 7.3-2, 7.3-3, 7.3-4)

MCU:CU#n <=> RCU:CU#m (0<=n<=3, 0<=m<=3)

[restriction]

A CU image of the RCU can not be shared by more than one CU images of the MCU(s) that  are connected to the same ESCON port(s) of the local extender.(Fig 7.3-5)  If the CU image of the RCU requires to be shared, the CU images of the MCU(s) must be connected to the different ESCON port(s) as shown in Fig 7.3-6.��*1:	if the CHANNELink has 11 slots, the maximum number of ESCON interfaces is 3.  If the CHANNELink has 13 slots, then the maximum is 4 ESCON interfaces.

*2:	The stated maximum number of ESCON interfaces in an UltraNet Storage Director is 8.



Notes;

-	One ESCON port of Extender supports up to 254 volumes.  For HRC installations with requirements for greater than 254 pairs, additional ESCON interfaces are required in both the local and remote channel extenders.

-	HRC via Extender does not support P/DAS function.



Figures 7.3-2 to 7.3-6 on the following pages describe various valid and invalid HRC with channel extension configurations.
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Fig 7.3-2  MCU:CU#0 <--> RCU:CU#0 (valid configuration)
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Fig 7.3-3  MCU:CU #0 <--> RCU:CU #1, MCU:CU #1 <--> RCU:CU #0 (valid configuration)
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Fig 7.3.-4  MCU:CU #0 <--> RCU:CU #0, MCU:CU #0 <--> RCU:CU #1 (valid configuration)
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Fig 7.3-5  MCU:CU #0 <--> RCU:CU #1, MCU:CU #1 <--> RCU:CU #1 (invalid configuration)

(2 CU Images of MCU and 1 CU Image of RCU using same ESCON port)



The above diagram is an invalid configuration as 2 CU Images of an MCU are configured to utilize 1 RCU CU Image via the same ESCON port.  Unique remote ESCON ports are required to enable concurrent access to a RCU Image.
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Fig 7.3-6  MCU:CU #0 <--> RCU:CU #1 , MCU:CU #1 <--> RCU:CU #1 (valid configuration)

(2 CU Images of MCU and 1 CU Image of RCU using different ESCON ports)



The above diagram is a valid configuration as 2 CU Images of an MCU are configured to utilize 1 RCU CU Image via different remote Extender ESCON ports.



�2.	Operation for HRC via Extender



2.0	Planning the configuration of HRC via Extender



Please determine the number of Extenders and the number of ESCON paths from the configuration of HRC.

There are some restrictions in planning the configuration of HRC via Extender.

[restriction]

- One ESCON port of an Extender supports up to 254 volumes.  For HRC connections between more than 254 pairs, add the additional physical ports as required.

- Some combination of MCU and RCU are not available.  Please refer to page INST07-150 ~ INST07-153.



2.1	Preliminary arrangement on Extender.



(1)	Change the configuration information in Extender.

There is a necessity that configuration information is set according to the configuration of HRC.  Before setting HRC via Extender, please request the modification of configuration information of Extender from CNT.  The information that should be given to CNT prior to installation is listed below.

- CU# of RCU

- R-VOL#

- Indication whether or not an ESCD (ESCON director) will be included in the configuration. (*3)

- ESCON link address (if using ESCD)

- A request to set serial number(s) of Local Extender (*4)



Notes:

*3:	If an ESCD (ESCON director) is put between an MCU & local Extender, or between an RCU & remote Extender, there occurs a necessity to have Extender configuration information set by CNT specially. (According to CNT's specification, it is allowed to locate one ESCD in master and remote site, respectively, and define all link ports as ‘Dynamic Connection’.)



*4:	The Extender can be set any serial numbers to every ESCON ports independently. At ADDRCU (/CESTPATH) operation, the serial number of Local Extender should be set as the serial number of RCU.  So, in advance, the same serial number should be set to ESCON physical paths that make the logical paths to same RCU.  For an example, refer to Figure 7.3-7.  When 2 RCUs are connected via Extender, different serial numbers should be set.  But such configurations have not certified yet.  Please use a MCU and a RCU.
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These parameters are required in ADD RCU operation of RAID300 from SVP.

(cf. DKC310I/DKU305I Maintenance Manual THEORY03-500)

RCU�Path��Serial number�SSID�PORT#�Link Address�Logical Address��10924�0040�1A�00�02���10924�0040�2A�00�02��







�Fig 7.3-7  reference for notice *4



�2.2	Operation of RAID300



(1)	Setting of Special mode (Mode 21=ON)

	There is a necessity that Mode21 is set, which is a special mode for HRC via Extender.  In detail, when the MCU restarts the WRFBA (HRC special command) CCW chain, it will be in incomplete domain pattern from the beginning.



(2)	ADD RCU

	At ADDRCU (/CESTPATH) operation, input the serial number (S#) of Local Extender as the serial number of RCU.  The procedure to seek the Local Extender’s serial number is as follows.



<Procedure to seek Extender’s S#>

To begin with, please connect MCU to RCU via CX5000 directly with no ESCD (ESCON director).

a)	Please open the icon “MAINTENANCE” of SVP (MCU).

b)	Please click the button “LCP/MCP Path” in General Status Display.

c)	Please select “Physical Path Status”.

d)	Please notice the information of RCP port to connect to local CNT.  The last five digits of “SEQNUMBER” correspond to the target manufacturing number to input.



�3.	Configuration Setup Example



(1)	MCU/RCU Example Pair Configuration

	Table 7.3-5 Example M-VOL and R-VOL Pair Configuration Matrix



Table 7.3-6  Pair configuration matrix

MCU/

CU Image�M-VOL#�SSID��RCU/

CU Image�R-VOL#�SSID��CU#0�0x00-0x3F�0x0004�------>�CU#0�0x00-0x3F�0x0040��CU#1�0x00-0x3F�0x0008�------>�CU#2�0x00-0x3F�0x0048���0x40-0x7F�0x0009�------>�CU#3�0x00-0x3F�0x004C��CU#3�0x00-0x3D�0x0010�------>��0x40-0x7D�0x004D��The table above includes the MCU to RCU pairs as included below in Figure 7.3-8.



(2)	Configuration of HRC via Extender



	The following figure (Figure 7.3-8) includes a configuration that matches the configuration that is described in Table 7.3-6.
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Fig 7.3-8  configuration of HRC via Extender



�(3)	ADD RCU parameter



	These parameters are required in ADD RCU operation of RAID300 from SVP in case of example in this section. (for additional MCU information, please refer to: DKC310I/DKU305I Maintenance Manual THEORY03-500---for additional ADD RCU information, please refer to SVP 04-60 and later about ADD RCU operation).



Table 7.3-7  ADD RCU parameter

RCU�Path���Serial number�SSID�PORT#�Link Address�Logical Address��10924�0040�1A�00�00��10924�0048�1A�00�02��10924�004C�1A�00�03��10924�004D�2A�00�03���







4.	Notes



(1)	When one of HRC paths between the remote EXTENDER and the RCU is blocked, the blocked path will not be recovered voluntarily.  And then, “PATH STATUS” of this path may be abnormal(-) status, otherwise the HRC will suspend due to any failure of paths(SSB F/M=8F, EC=C8Ax).  If C8Ax status is indicated, then the failure path is determined by the information as follows.

- CL1/2 : (it is known by MP# detecting SSB)

- LPN in CL1/2 : (SSB log byte42 means LPN in CL1/2)

In these cases, please confirm the connection of the physical path and do the following procedure to recover the path.

[Recover procedure] 

a) Please delete the failed HRC path by way of “EDIT PATH” menu.

b) Please edit the path again to select “EDIT PATH” menu.



(2)	When using the procedure of switching the M-VOL and the R-VOL (M.M THEORY03-690) for disaster recovery of HRC via Extender, the configuration of Local/Remote Extender should be set again because the Local Extender and Remote Extender are reversed each other.  And, when a CU image of the original MCU and plural CU image of the original RCU are connecting through the same physical path, the above mentioned disaster recover procedure is inapplicable.  In this case, please recover the combination of 1 CU Image of the new MCU and 1 CU Image of the new RCU according to the procedure of switching the M-VOL and the R-VOL (M.M THEORY03-690).  After that, please try to recover the remaining CU Images one by one.
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