5. Appendixes

5.1 Physical - Logical Device Matrixes

Relationship between disk drive number and parity group number (1/7)

���Parity group number��HDD BOX �Disk drive �C#/R#�RAID5�RAID1��number�number��6D+1P�3D+1P���HDU-R10�HDU-R100�00/01�01-01�01-02�01-03���HDU-R101�00/03�01-02�01-04�01-07���HDU-R102�00/05�01-03�01-06�01-11���HDU-R103�00/07�Spare�Spare�Spare���HDU-R104�00/06�01-04�01-07�01-13���HDU-R105�00/04�01-03�01-05�01-09���HDU-R106�00/02�01-02�01-03�01-05���HDU-R107�00/00�01-01�01-01�01-01��HDU-R11�HDU-R110�01/01�01-01�01-02�01-03���HDU-R111�01/03�01-02�01-04�01-07���HDU-R112�01/05�Spare�01-06�01-11���HDU-R113�01/07�01-04�Spare�Spare���HDU-R114�01/06�01-04�01-07�01-13���HDU-R115�01/04�01-03�01-05�01-09���HDU-R116�01/02�01-02�01-03�01-05���HDU-R117�01/00�01-01�01-01�01-01��HDU-R12�HDU-R120�02/01�01-01�01-02�01-04���HDU-R121�02/03�Spare�01-04�01-08���HDU-R122�02/05�01-03�01-06�01-12���HDU-R123�02/07�01-04�Spare�Spare���HDU-R124�02/06�01-04�01-07�01-14���HDU-R125�02/04�01-03�01-05�01-10���HDU-R126�02/02�01-02�01-03�01-06���HDU-R127�02/00�01-01�01-01�01-02��HDU-R13�HDU-R130�03/01�Spare�01-02�01-04���HDU-R131�03/03�01-02�01-04�01-08���HDU-R132�03/05�01-03�01-06�01-12���HDU-R133�03/07�01-04�Spare�Spare���HDU-R134�03/06�01-04�01-07�01-14���HDU-R135�03/04�01-03�01-05�01-10���HDU-R136�03/02�01-02�01-03�01-06���HDU-R137�03/00�01-01�01-01�01-02��

�Relationship between disk drive number and parity group number (2/7)

���Parity group number��HDD BOX �Disk drive �C#/R#�RAID5�RAID1��number�number��6D+1P�3D+1P���HDU-R14�HDU-R140�04/01�02-01�02-02�02-03���HDU-R141�04/03�02-02�02-04�02-07���HDU-R142�04/05�02-03�02-06�02-11���HDU-R143�04/07�Spare�02-08 (Spare)�02-15 (Spare)���HDU-R144�04/06�02-04�02-07�02-13���HDU-R145�04/04�02-03�02-05�02-09���HDU-R146�04/02�02-02�02-03�02-05���HDU-R147�04/00�02-01�02-01�02-01��HDU-R15�HDU-R150�05/01�02-01�02-02�02-03���HDU-R151�05/03�02-02�02-04�02-07���HDU-R152�05/05�Spare�02-06�02-11���HDU-R153�05/07�02-04�02-08 (Spare)�02-15 (Spare)���HDU-R154�05/06�02-04�02-07�02-13���HDU-R155�05/04�02-03�02-05�02-09���HDU-R156�05/02�02-02�02-03�02-05���HDU-R157�05/00�02-01�02-01�02-01��HDU-R16�HDU-R160�06/01�02-01�02-02�02-04���HDU-R161�06/03�Spare�02-04�02-08���HDU-R162�06/05�02-03�02-06�02-12���HDU-R163�06/07�02-04�02-08 (Spare)�02-16 (Spare)���HDU-R164�06/06�02-04�02-07�02-14���HDU-R165�06/04�02-03�02-05�02-10���HDU-R166�06/02�02-02�02-03�02-06���HDU-R167�06/00�02-01�02-01�02-02��HDU-R17�HDU-R170�07/01�Spare�02-02�02-04���HDU-R171�07/03�02-02�02-04�02-08���HDU-R172�07/05�02-03�02-06�02-12���HDU-R173�07/07�02-04�02-08 (Spare)�02-16 (Spare)���HDU-R174�07/06�02-04�02-07�02-14���HDU-R175�07/04�02-03�02-05�02-10���HDU-R176�07/02�02-02�02-03�02-06���HDU-R177�07/00�02-01�02-01�02-02��HDU-R20�HDU-R200�00/09�05-01�05-01�05-01���HDU-R201�00/0B�05-02�05-03�05-05���HDU-R202�00/0D�05-03�05-05�05-09���HDU-R203�00/08�05-01�05-07�05-13���HDU-R204�00/0E�05-04�05-06�05-11���HDU-R205�00/0C�05-03�05-04�05-07���HDU-R206�00/0A�05-02�05-02�05-03��

�Relationship between disk drive number and parity group number (3/7)

���Parity group number��HDD BOX �Disk drive �C#/R#�RAID5�RAID1��number�number��6D+1P�3D+1P���HDU-R21�HDU-R210�01/09�05-01�05-01�05-01���HDU-R211�01/0B�05-02�05-03�05-05���HDU-R212�01/08�05-01�05-05�05-09���HDU-R213�01/0E�05-04�05-07�05-13���HDU-R214�01/0D�05-04�05-06�05-11���HDU-R215�01/0C�05-03�05-04�05-07���HDU-R216�01/0A�05-02�05-02�05-03��HDU-R22�HDU-R220�02/09�05-01�05-01�05-02���HDU-R221�02/08�05-01�05-03�05-06���HDU-R222�02/0C�05-03�05-05�05-10���HDU-R223�02/0E�05-04�05-07�05-14���HDU-R224�02/0D�05-04�05-06�05-12���HDU-R225�02/0B�05-03�05-04�05-08���HDU-R226�02/0A�05-02�05-02�05-04��HDU-R23�HDU-R230�03/08�05-01�05-01�05-02���HDU-R231�03/0A�05-02�05-03�05-06���HDU-R232�03/0C�05-03�05-05�05-10���HDU-R233�03/0E�05-04�05-07�05-14���HDU-R234�03/0D�05-04�05-06�05-12���HDU-R235�03/0B�05-03�05-04�05-08���HDU-R236�03/09�05-02�05-02�05-04��HDU-R24�HDU-R240�04/09�06-01�06-01�06-01���HDU-R241�04/0B�06-02�06-03�06-05���HDU-R242�04/0D�06-03�06-05�06-09���HDU-R243�04/08�06-01�06-07�06-13���HDU-R244�04/0E�06-04�06-06�06-11���HDU-R245�04/0C�06-03�06-04�06-07���HDU-R246�04/0A�06-02�06-02�06-03��HDU-R25�HDU-R250�05/09�06-01�06-01�06-01���HDU-R251�05/0B�06-02�06-03�06-05���HDU-R252�05/08�06-01�06-05�06-09���HDU-R253�05/0E�06-04�06-07�06-13���HDU-R254�05/0D�06-04�06-06�06-11���HDU-R255�05/0C�06-03�06-04�06-07���HDU-R256�05/0A�06-02�06-02�06-03��

�Relationship between disk drive number and parity group number (4/7)

���Parity group number��HDD BOX �Disk drive �C#/R#�RAID5�RAID1��number�number��6D+1P�3D+1P���HDU-R26�HDU-R260�06/09�06-01�06-01�06-02���HDU-R261�06/08�06-01�06-03�06-06���HDU-R262�06/0C�06-03�06-05�06-10���HDU-R263�06/0E�06-04�06-07�06-14���HDU-R264�06/0D�06-04�06-06�06-12���HDU-R265�06/0B�06-03�06-04�06-08���HDU-R266�06/0A�06-02�06-02�06-04��HDU-R27�HDU-R270�07/08�06-01�06-01�06-02���HDU-R271�07/0A�06-02�06-03�06-06���HDU-R272�07/0C�06-03�06-05�06-10���HDU-R273�07/0E�06-04�06-07�06-14���HDU-R274�07/0D�06-04�06-06�06-12���HDU-R275�07/0B�06-03�06-04�06-08���HDU-R276�07/09�06-02�06-02�06-04��HDU-L10�HDU-L100�08/01�03-01�03-02�03-03���HDU-L101�08/03�03-02�03-04�03-07���HDU-L102�08/05�03-03�03-06�03-11���HDU-L103�08/07�Spare�Spare�Spare���HDU-L104�08/06�03-04�03-07�03-13���HDU-L105�08/04�03-03�03-05�03-09���HDU-L106�08/02�03-02�03-03�03-05���HDU-L107�08/00�03-01�03-01�03-01��HDU-L11�HDU-L110�09/01�03-01�03-02�03-03���HDU-L111�09/03�03-02�03-04�03-07���HDU-L112�09/05�Spare�03-06�03-11���HDU-L113�09/07�03-04�Spare�Spare���HDU-L114�09/06�03-04�03-07�03-13���HDU-L115�09/04�03-03�03-05�03-09���HDU-L116�09/02�03-02�03-03�03-05���HDU-L117�09/00�03-01�03-01�03-01��HDU-L12�HDU-L120�0A/01�03-01�03-02�03-04���HDU-L121�0A/03�Spare�03-04�03-08���HDU-L122�0A/05�03-03�03-06�03-12���HDU-L123�0A/07�03-04�Spare�Spare���HDU-L124�0A/06�03-04�03-07�03-14���HDU-L125�0A/04�03-03�03-05�03-10���HDU-L126�0A/02�03-02�03-03�03-06���HDU-L127�0A/00�03-01�03-01�03-02��

�Relationship between disk drive number and parity group number (5/7)

���Parity group number��HDD BOX �Disk drive �C#/R#�RAID5�RAID1��number�number��6D+1P�3D+1P���HDU-L13�HDU-L130�0B/01�Spare�03-02�03-04���HDU-L131�0B/03�03-02�03-04�03-08���HDU-L132�0B/05�03-03�03-06�03-12���HDU-L133�0B/07�03-04�Spare�Spare���HDU-L134�0B/06�03-04�03-07�03-14���HDU-L135�0B/04�03-03�03-05�03-10���HDU-L136�0B/02�03-02�03-03�03-06���HDU-L137�0B/00�03-01�03-01�03-02��HDU-L14�HDU-L140�0C/01�04-01�04-02�04-03���HDU-L141�0C/03�04-02�04-04�04-07���HDU-L142�0C/05�04-03�04-06�04-11���HDU-L143�0C/07�Spare�04-08 (Spare)�04-15 (Spare)���HDU-L144�0C/06�04-04�04-07�04-13���HDU-L145�0C/04�04-03�04-05�04-09���HDU-L146�0C/02�04-02�04-03�04-05���HDU-L147�0C/00�04-01�04-01�04-01��HDU-L15�HDU-L150�0D/01�04-01�04-02�04-03���HDU-L151�0D/03�04-02�04-04�04-07���HDU-L152�0D/05�Spare�04-06�04-11���HDU-L153�0D/07�04-04�04-08 (Spare)�04-15 (Spare)���HDU-L154�0D/06�04-04�04-07�04-13���HDU-L155�0D/04�04-03�04-05�04-09���HDU-L156�0D/02�04-02�04-03�04-05���HDU-L157�0D/00�04-01�04-01�04-01��HDU-L16�HDU-L160�0E/01�04-01�04-02�04-04���HDU-L161�0E/03�Spare�04-04�04-08���HDU-L162�0E/05�04-03�04-06�04-12���HDU-L163�0E/07�04-04�04-08 (Spare)�04-16 (Spare)���HDU-L164�0E/06�04-04�04-07�04-14���HDU-L165�0E/04�04-03�04-05�04-10���HDU-L166�0E/02�04-02�04-03�04-06���HDU-L167�0E/00�04-01�04-01�04-02��HDU-L17�HDU-L170�0F/01�Spare�04-02�04-04���HDU-L171�0F/03�04-02�04-04�04-08���HDU-L172�0F/05�04-03�04-06�04-12���HDU-L173�0F/07�04-04�04-08 (Spare)�04-16 (Spare)���HDU-L174�0F/06�04-04�04-07�04-14���HDU-L175�0F/04�04-03�04-05�04-10���HDU-L176�0F/02�04-02�04-03�04-06���HDU-L177�0F/00�04-01�04-01�04-02��

�Relationship between disk drive number and parity group number (6/7)

���Parity group number��HDD BOX �Disk drive �C#/R#�RAID5�RAID1��number�number��6D+1P�3D+1P���HDU-L20�HDU-L200�08/09�07-01�07-01�07-01���HDU-L201�08/0B�07-02�07-03�07-05���HDU-L202�08/0D�07-03�07-05�07-09���HDU-L203�08/08�07-01�07-07�07-13���HDU-L204�08/0E�07-04�07-06�07-11���HDU-L205�08/0C�07-03�07-04�07-07���HDU-L206�08/0A�07-02�07-02�07-03��HDU-L21�HDU-L210�09/09�07-01�07-01�07-01���HDU-L211�09/0B�07-02�07-03�07-05���HDU-L212�09/08�07-01�07-05�07-09���HDU-L213�09/0E�07-04�07-07�07-13���HDU-L214�09/0D�07-04�07-06�07-11���HDU-L215�09/0C�07-03�07-04�07-07���HDU-L216�09/0A�07-02�07-02�07-03��HDU-L22�HDU-L220�0A/09�07-01�07-01�07-02���HDU-L221�0A/08�07-01�07-03�07-06���HDU-L222�0A/0C�07-03�07-05�07-10���HDU-L223�0A/0E�07-04�07-07�07-14���HDU-L224�0A/0D�07-04�07-06�07-12���HDU-L225�0A/0B�07-03�07-04�07-08���HDU-L226�0A/0A�07-02�07-02�07-04��HDU-L23�HDU-L230�0B/08�07-01�07-01�07-02���HDU-L231�0B/0A�07-02�07-03�07-06���HDU-L232�0B/0C�07-03�07-05�07-10���HDU-L233�0B/0E�07-04�07-07�07-14���HDU-L234�0B/0D�07-04�07-06�07-12���HDU-L235�0B/0B�07-03�07-04�07-08���HDU-L236�0B/09�07-02�07-02�07-04��HDU-L24�HDU-L240�0C/09�08-01�08-01�08-01���HDU-L241�0C/0B�08-02�08-03�08-05���HDU-L242�0C/0D�08-03�08-05�08-09���HDU-L243�0C/08�08-01�08-07�08-13���HDU-L244�0C/0E�08-04�08-06�08-11���HDU-L245�0C/0C�08-03�08-04�08-07���HDU-L246�0C/0A�08-02�08-02�08-03��

�Relationship between disk drive number and parity group number (7/7)

���Parity group number��HDD BOX �Disk drive �C#/R#�RAID5�RAID1��number�number��6D+1P�3D+1P���HDU-L25�HDU-L250�0D/09�08-01�08-01�08-01���HDU-L251�0D/0B�08-02�08-03�08-05���HDU-L252�0D/08�08-01�08-05�08-09���HDU-L253�0D/0E�08-04�08-07�08-13���HDU-L254�0D/0D�08-04�08-06�08-11���HDU-L255�0D/0C�08-03�08-04�08-07���HDU-L256�0D/0A�08-02�08-02�08-03��HDU-L26�HDU-L260�0E/09�08-01�08-01�08-02���HDU-L261�0E/08�08-01�08-03�08-06���HDU-L262�0E/0C�08-03�08-05�08-10���HDU-L263�0E/0E�08-04�08-07�08-14���HDU-L264�0E/0D�08-04�08-06�08-12���HDU-L265�0E/0B�08-03�08-04�08-08���HDU-L266�0E/0A�08-02�08-02�08-04��HDU-L27�HDU-L270�0F/08�08-01�08-01�08-02���HDU-L271�0F/0A�08-02�08-03�08-06���HDU-L272�0F/0C�08-03�08-05�08-10���HDU-L273�0F/0E�08-04�08-07�08-14���HDU-L274�0F/0D�08-04�08-06�08-12���HDU-L275�0F/0B�08-03�08-04�08-08���HDU-L276�0F/09�08-02�08-02�08-04��

�5.2 Commands

This subsystem commands are classified into the following eight categories:



(1) 	Read commands�The read commands transfer data read from devices to channels.



(2) 	Write commands�The write commands transfer data from channels to devices.



(3) 	Search commands�The search commands follow a control command and logically search for target data.



(4) 	Control commands�The control commands include the seek commands that position the head at the specified cylinder and head positions.  The SET SECTOR command that executes latency time processing, the LOCATE RECORD command that specifies the operation of the ECKD command, the SET FILE MASK commands that defines the permissible ranges for the write and seek operations, and the DEFINE EXTENT command that defines the permissible ranges for the write and seek operations and that defines the cache access mode.



(5) 	Sense commands�The sense commands transfer sense bytes and device specifications.



(6) 	Path control commands�The path control commands enable and disable the exclusive control of devices.



(7) 	TEST I/O command�The TEST I/O command transfers the specified device and its path state to a given channel in the form of DSBs.



(8) 	Subsystem commands�The subsystem commands include those which define cache control information in the DKCs and those which transfer cache-related information to channels.



�Table 5.2 Command Summary (1/3)

Command Name�Command Code����Single Track�Multitrack��Read � READ INITIAL PROGRAM LOAD	(RD IPL)�  02���commands� READ HOME ADDRESS	(RD HA)�  1A�  9A��� READ RECORD ZERO	(RD R0)�  16�  96��� READ COUNT,KEY,DATA	(RD CKD)�  1E�  8E��� READ KEY,DATA	(RD KD)�  0E�  86��� READ DATA	(RD D)�  06�  92��� READ COUNT	(RD C)�  12���� READ MULTIPLE COUNT,KEY AND DATA (RD MCKD)�  5E���� READ TRACK	(RD TRK)�  DE���� READ SPECIAL HOME ADDRESS	(RD SP HA)�  0A���WRITE� WRITE HOME ADDRESS	(WR HA)�  19���commands� WRITE RECORD ZORO	(WR R0)�  15 ���� WRITE COUNT,KEY,DATA	(WR CKD)�  1D���� WRITE COUNT,KEY,DATA NEXT TRACK (WR CKD NT)�  9D���� ERASE	(ERS)�  11���� WRITE KEY AND DATA	(WR KD)�  0D���� WRITE UPDATE KEY AND DATA	(WR UP KD)�  8D���� WRITE DATA	(WR D)�  05���� WRITE UPDATE DATA	(WR UP D)�  85���� WRITE SPECIAL HOME ADDRESS	(WR SP HA)�  09���SEARCH� SEARCH HOME ADDRESS	(SCH HA EQ)�  39�  B9��commands� SEARCH ID EQUAL	(SCH ID EQ)�  31�  B1��� SEARCH ID HIGH	(SCH ID HI)�  51�  D1��� SEARCH ID HIGH OR EQUAL	(SCH ID HE)�  71�  F1��� SEARCH KEY EQUAL	(SCH KEY EQ)�  29�  A9��� SEARCH KEY HIGH	(SCH KEY HI)�  49�  C9��� SEARCH KEY HIGH OR EQUAL	(SCH KEYD HE)�  69�  E9��



�Table 5.2 Command Summary(2/3)

Command Name�Command Code����Single Track�Multitrack��CONTROL� DEFINE EXTENT	(DEF EXT)�  63���commands� LOCATE RECORD	(LOCATE)�  47���� LOCATE RECORD EXTENDED	(LOCATE EXT)�  4B���� SEEK	(SK)�  07���� SEEK CYLINDER	(SK CYL)�  0B���� SEEK HEAD	(SK HD)�  1B���� RECALIBRATE	(RECAL)�  13���� SET SECTOR	(SET SECT)�  23���� SET FILE MASK	(SET FM)�  1F���� READ SECTOR	(RD SECT)�  22���� SPACE COUNT	(SPC)�  0F���� NO OPERATION	(NOP)�  03���� RESTORE	(REST)�  17���� DIAGNOSTIC CONTROL	(DIAG CTL)�  F3���SENSE� SENSE	(SNS)�  04���commands� READ AND RESET BUFFERED LOG	(RRBL)�  A4 ���� SENSE IDENTIFICATION	(SNS ID)�  E4���� READ DEVICE CHARACTERISTICS	(RD CHR)�  64���� DIAGNOSTIC SENSE/READ	(DIAG SNS/RD)�  C4���PATH� DEVICE RESERVE	(RSV)�  B4���CONTROL� DEVICE RELEASE	(RLS)�  94���commands� UNCONDITIONAL RESERVE	(UNCON RSV)�  14���� SET PATH GROUP ID	(SET PI)�  AF���� SENSE SET PATH GROUP ID	(SNS PI)�  34���� SUSPEND MULTIPATH RECONNECTION (SUSP MPR)�  5B���� RESET ALLEGIANCE	(RST ALG)�  44���TST I/O � TEST I/O	(TIO)�  00���TIC� TRANSFER IN CHANNEL	(TIC)�  X8���

�Table.5.2 Command Summary(3/3)

Command Name�Command Code����Single Track�Multitrack��SUBSYSTEM� SET SUBSYSTEM MODE	(SET SUB MD)�  87���commands� PERFORM SUBSYSTEM FUNCTION	(PERF SUB FUNC)�  27���� READ SUBSYSTEM DATA	(RD SUB DATA)�  3E���� SENSE SUBSYSTEM STATUS	(SNS SUB STS)�  54���� READ MESSAGE ID	(RD MSG IDL)�  4E���









Note 1: Command Reject, format 0, and message 1 are issued for commands that are not listed in this table.

Note 2: TEST I/O is a CPU instruction and cannot be specified directly.  However, it appears as a command to the 

	  interface.

Note 3: TIC is a type of command but runs only on a channel.  It can never be visible to the interface.



�5.3 Comparison of pair status on SVP, Remote Console, Raid Manager



Table.5.3  Comparison of pair status on SVP, Remote Console, Raid Manager

NO�Event�Status on Raid Manager�Status on SVP, Remote Console��1

�Simplex Volume�P-VOL: SMPL

S-VOL: SMPL�P-VOL: SMPL

S-VOL: SMPL��2�Copying LUSE Volume

Partly completed (SYNC only)�P-VOL: PDUB

S-VOL: PDUB�P-VOL: PDUB 

S-VOL: PDUB��3�Copying Volume�P-VOL: COPY

S-VOL: COPY�P-VOL: COPY

S-VOL: COPY��4�Pair volume �P-VOL: PAIR 

S-VOL: PAIR�P-VOL: PAIR

S-VOL: PAIR ��5�Pairsplit operation to P-VOL�P-VOL: PSUS

S-VOL: SSUS�P-VOL: PSUS (S-VOL by operator)

S-VOL: PSUS (S-VOL by operator)��6�Pairsplit operation to S-VOL �P-VOL: PSUS

S-VOL: PSUS�P-VOL: PSUS (S-VOL by operator)

S-VOL: PSUS (S-VOL by operator)��7�Pairsplit -P operation (*1)

(P-VOL failure, SYNC only)�P-VOL: PSUS

S-VOL: SSUS�P-VOL: PSUS (P-VOL by operator)

S-VOL: PSUS (by MCU)��8�Pairsplit -R operation (*1)�P-VOL: PSUS

S-VOL: SMPL�P-VOL: PSUS(Delete pair to RCU)

S-VOL: SMPL��9�P-VOL Suspend (failure)�P-VOL: PSUE

S-VOL: SSUS�P-VOL: PSUE (S-VOL failure)

S-VOL: PSUE (S-VOL failure)��10�S-VOL Suspend (failure)

�P-VOL: PSUE

S-VOL: PSUE�P-VOL: PSUE (S-VOL failure)

S-VOL: PSUE (S-VOL failure)��11�PS ON failure�P-VOL: PSUE

S-VOL: ------�P-VOL: PSUE (MCU IMPL)

S-VOL: ------��12�Copy failure (P-VOL failure)�P-VOL: PSUE

S-VOL:SSUS�P-VOL: PSUE (Initial copy failed)

S-VOL: PSUE (Initial copy failed)��13�Copy failure (S-VOL failure)�P-VOL: PSUE

S-VOL:PSUE�P-VOL: PSUE (Initial copy failed)

S-VOL: PSUE (Initial copy failed)��14�Suspending volume

(ASYNC only)�P-VOL: COPY or PAIR or PSUE

S-VOL: COPY or PAIR or PSUE �P-VOL: Suspending

S-VOL: Suspending��15�Deleting(ASYNC only)�P-VOL: COPY or PAIR or SUS

S-VOL: COPY or PAIR or SUS�P-VOL: Deleting

S-VOL: Deleting��16�RCU accepted the notification of MCU’s P/S-OFF�P-VOL: ------

S-VOL:SSUS�P-VOL: ------

S-VOL: PSUE (MCU P/S OFF)��*1 Operation on Raid Manager
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