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1. INTRODUCTION


To provide a solution for the Continuance Of Business, Asia Pacific Processing Center (APPC) has selected EMC’s Symmetrix Remote Data Facility (SRDF), HDS’s TrueCopy and IBM’s Peer to Peer Remote Copy (PPRC).


With the SRDF or TrueCopy or PPRC setup, a copy of the production data is maintained real-time at the remote site. To maintain this large amount of data real-time without causing any impact to the disk I/O sub-system response time, every user needs to understand how this function works, in order that the disk I/O can be maintained at it’s optimize level.


With the understanding of how the mirroring takes place, the users can then help to provide the business with a more efficient system by:

*
Changing the conventional way of data processing.

*
Avoid application design that could potentially affect the remote mirror setup.  

2. SETUP OVERVIEW


Symmetrix Remote Data Facility (SRDF) is the software/hardware solution offered by EMC using EMC’s Symmetrix disk array. TrueCopy is the HDS equivalent, using Lightning/TagmaStore disk arrays. Peer-to-Peer Remote Copy (PPRC) is IBM’s equivalent using IBM’s Shark disk array to enable remote data mirroring ability.

2.2 R1 / Primary, R2 / TrueCopy & BCV / SI VOLUME RELATIONSHIP


In the EMC SRDF environment, the source disk subsystem is known as the Master box. The mirrored disk subsystem at the remote site is the Slave box. Every disk that needs COB protection in the Master box has a mirrored disk at Slave box. 


The disks in the Master box are known as R1 / Primary volumes and the disks in the Slave box as R2 / TrueCopy volumes. In addition, APPC also implemented the Business Continuance Volume (BCV) / Shadow Image (SI) at the remote site. These BCV / SI volumes are mirrored copies of the R2 / TrueCopy volume at the remote site. BCV / SI volumes can be separated from the source (R2 / TrueCopy) and made accessible to the local host system. 


The diagram gives a logical representation of the relationship of R1, R2 and BCV volumes for SRDF.  It is similar for Truecopy and PPRC.
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The R1 volumes are defined in the production system as usual. Host will make use of the disks just like any other disk. In APPC setup, the R1 are also protected by RAID-1 (local mirror) for EMC and RAID-5 (raid technology) for HDS and IBM.

The R2/TrueCopy and BCV/SI volumes are defined to the remote system at the remote site.

The R2/TrueCopy volumes are defined to the remote system to provide the disaster recovery ability. The BCV/SI volumes are defined to the remote system for contingency drill purposes.

The BCV/SI volume functions like a local copy and can be SPLIT or FLASH from its R2/TrueCopy volumes, so that it can be accessed by host system.

The table below summarized the definition of the R1, R2 and BCV volumes in Mainframe Environment.


GCB DASD UCB Convention ON EMC Symmetrix disk.

	Volume Type
	Address Ranges
	Define in

	R1 
	Cn00-CnFF  or

9n00-9nFF       where n = devnr prefix
	Production SPxx   LPARS

	R2
	An00-AnFF  or 

6n00-6nFF       where n = devnr prefix
	 Test STxx and COB LPARS

	BCV
	Bn00-BnFF  or

7n00-7nFF    where  n =  devnr prefix
	 Test STxx COB LPARS



GCIB DASD UCB Convention ON IBM Shark disk.

	Volume Type
	Address Ranges
	Define in

	R1 
	8xnn or 9xnn      where x = C,D,E,F

                                    n = devnr prefix
	Production CIT2  LPAR

	R2 and BCV
	6xnn or 7xnn      where x = C,D,E,F

                                    n = devnr prefix
	 Test  CIT1 and 

COB LPARS


 
The table below summarized the definition of the R1, R2 and BCV volumes in Open systems Environment.

	Volume Type
	Address Ranges
	Define in

	R1 
	Physical Device Address C#t#d# depends on host
	Production System

	R2 and BCV
	Physical Device Address C#t#d# depends on host
	 Remote COB System


2.3 OPERATIONAL MODES 


All SRDF, TrueCopy and PPRC operations are managed at a logical volume level.


There are four operational modes are possible for SRDF:

1) Synchronous (Full Sync) 

2) Semi-synchronous

3) Adaptive

4) Suspend


IBM PPRC and HDS TrueCopy only operate on synchronous and suspend mode


2.3.1 SYNCHRONOUS MODE 


In this operational mode, it maintains a real-time mirror image of the data on remotely mirrored volumes on a volume level. Data on the R1 and R2 volumes are always fully synchronized at the completion of an I/O sequence.


This mode of operation has a high impact on the Read/Write performance to R1 volumes. This performance impact is due to overhead associated with remote data transfer, communication latency and acknowledgment of the synchronous operation. 


APPC uses this mode of operation for all the application files.  In this mode of operation, the I/O response time increased from 4-8 millisecond to 8-16 millisecond. Online users normally cannot detect the difference because of the low write I/O rate. Batch processing has been tuned to reduce the number of EXCP to maintain the elapse time.

2.3.2 SEMI-SYNCHRONOUS MODE


APPC setup did not deploy this mode of operation. Semi-Synchronous mode of operation is used primarily in SRDF extended Distance Solution. This is the default operational mode set by APPC for all the SRDF disks. Once the disk is allocated to production storage group and cutover to SRDF, it will change to Synchronous mode. 


In this mode of operation, the first write I/O to any volume is considered complete when it reaches the cache of the SRDF Master Symmetrix. However the 2nd Write I/O to the same volume will have to wait for the acknowledgment from Slave Symmetrix.

2.3.3 ADAPTIVE COPY MODE


The Adaptive Copy mode transfers data from source volumes to target volumes and does not wait for receipt acknowledgment or synchronization to occur. This mode is ideal for situations when a large amount of data must be transferred to remote devices and performance must not be compromised at the local site. This operation mode keeps the data in the R2 volumes as current to the data in R1 volumes as possible. 


Only data that which does not require up-to-date at the remote site run in Adaptive Copy mode. Examples of these types of data are work files that get deleted after job end, SAS PDB that can be re-created at remote site, system volumes that were already duplicated at remote site etc.


Adaptive Copy does not transmit data in the same sequence as it was generated by the host, if a disaster occurs when a disk is in Adaptive Copy mode, the R2 volume might not contain the latest update from the R1 volume. 


Note: For details of SRDF mode of operation, please refer to the latest EMC SRDF Host Component Product Guide.

2.3.4 SUSPEND MODE


In this mode, there is not transfer of data from the source volumes to target volumes.


However, the disk subsystem will keep track of the tracks that are updated on the source volumes and will continue the update when the mode is RESUME.


Note : HDS TrueCopy is similar to EMC SRDF.

2.4 PPRC AND SRDF DIFFERENCES
The set up for PPRC is similar to SRDF.  Following detailed the differences between the 2 technologies:

1) PPRC has only 2 operating modes, namely Full Sync and Suspend. On the other hand, SRDF supports 2 additional operating mode, namely Semi-Sync and Adaptive Copy. 

2) SRDF provides a start task (STC) for user command interface.  All SRDF configuration and query commands are entered via system consoles or through SDSF.  Command output is captured in the STC log.  PPRC, on the other hand, does not support STC.  All commands are entered via TSO or through batch job.  Command output is either sent to the TSO user session or is captured in the job log.

2.4.1 PPRC COMMANDS AND OUTPUT ( for Mainframe Environment )
1) To establish PPRC path

CESTPATH DEVN(X'E000') PRIM(X'E000' 17442 X'00')  SEC(X'E800' 15037 X'00') LINK(X'00040000' X'00050000' X'00840000' X'00850000')

2) To establish PPRC volume relationship

CESTPAIR DEVN(X'E000') MODE(COPY) PRI(X'E000' 17442 X'00' X'00') SEC(X'E800' 15037 X'00' X'00')

3) To remove PPRC path

CDELPATH DEVN(X'E000') PRIM(X'E000' 17442 X'00')  SEC(X'E800' 15037 X'00')

4) To remove PPRC volume relationship

CDELPAIR DEVN(X'E000') PRI(X'E000' 17442 X'00' X'00') SEC(X'E800' 15037 X'00' X'00')

5) To query PPRC relationship

CQUERY DEVN(X'E000') VOLUME BITMAP
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************** PPRC REMOTE COPY CQUERY - VOLUME ********************

*                                                                                     (PRIMARY)   (SECONDARY)       *

*                                                                                    SSID CCA      SSID CCA               *

*   DEVICE   LEVEL          STATE     PATH STATUS  SERIAL#        SERIAL#                 *

*  ----------   --------------     ------------  ---------------------  -------------      --------------                  *

* E000        PRIMARY..  DUPLEX...  ACTIVE..           E000 00            E800 00                  *

*                  CRIT(NO).......               CGRPLB(YES)  000000017442  000000015037       *

* PATHS   SAID/DEST  STATUS:  DESCRIPTION                                                            *

* ----------  ----------------   ------------  ----------------------                                                           *

*   4          0004 0004         01            PATH ESTABLISHED...                                             *

*               0005 0004         01            PATH ESTABLISHED...                                             *

*               0084 0004         01            PATH ESTABLISHED...                                             *

*               0085 0004         01            PATH ESTABLISHED...                                             *

*************************************************************************

ANTP0001I CQUERY COMMAND COMPLETED FOR DEVICE E000. COMPLETION CODE: 00


6) To establish PPRC flash copy relationship

FCESTABL SDEVN(X'E800') TDEVN(X'E80A') MODE(COPY) ONLINTGT(NO)

7) To query PPRC flash copy relationship

FCQUERY DEVN(X'E800')


[image: image4.wmf]ANTF0090I FCQUERY Formatted

DEVN SSID LSS CCA  CU    SERIAL          STATUS

E800   E800    00     00 2105 000000015037 SIMPLEX...

ANTF0001I FCQUERY COMMAND COMPLETED FOR DEVICE E800. COMPLETION

CODE: 00


2.4.2 SRDF COMMANDS AND OUTPUT for Mainframe Environment

1) To establish SRDF volume relationship (full-sync mode)

*SC VOL,C000-C0FF,SYNC

2) To establish SRDF volume relationship (ADCOPY mode)

*SC VOL,C000-C0FF,ADCOPY-DISK

3) To suspend SRDF volume relationship

*SC VOL,C000-C0FF,RDF-SUSP

4) To query SRDF volume with invalid track counts

*SQ VOL,C500,INV-TRKS


[image: image5.wmf]DV_  ADDR|    _SYM_           |               |TOTA L|SYS  |DCB  |CNTLUNIT|                 |  R1        |  R2         |SY

SYS     CH  |DEV  RDEV GP |VOLSER| CYLS  |STAT| OPN |STATUS    | MR          |INVTRK |INVTRK   | %

C550    50   0050  0050    00  SPOSP1   3339     OAPV   3   R/W-AD          L1               0                      2   99

C551    51   0051  0051    00  SPOSP4   3339     OAPV   3   R/W-AD          L1               0                      2   99

C552    52   0052  0052    00  SPOSPE   3339    OAPV   2   R/W-AD          L1                0                     4   99

C582    82   0082  0082    00  SPOSMH  3339     ONPV   0   R/W-AD         L1                0                    55  99

C58B   8B   008B 008B    00  SPOSMI    3339     OAPV   0   R/W-AD         L1                0                7,779  84

C73C   3C   00FC 00FC   00  SPOSPL   3339     OAPV   4   R/W-AD         L1                0                       3  99

C73D   3D   00FD 00FD   00  SPOSP8   3339     OAPV   2   R/W-AD         L1                0                       3  99

C73F    3F   00FF 00FF    00  SPOSP2   3339     OAPV   2   R/W-AD         L1                0                       2  99

C740    40   0100  0100    00  SPOSP7   3339     OAPV   2   R/W-AD         L1                0                       3  99

C79E   9E   015E  015E    00  SPOSPF     900    OAPV   2   R/W-AD         L1                0                       3  99


5) To establish SRDF R2 and BCV relationship

ESTABLISH 1,B000-B0FF,A000-A0FF

6) To query BCV status

QUERY 1,B200,5
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BCVM004I QUERY status on device B200, MICRO-CODE level 5x66 type SYM4

BCVM003I ...BCV...          ...STD...                                                                ACTION LAST

BCVM003I CUU  SYM#  CUU  SYM#  ITRK-BCV ITRK-STD  STATUS USED   BCV

BCVM003I B200  00F0     ----    0000                     0                  0   INUSE    EST     00F0

BCVM003I B201  00F1     ----    0001                     0                  0   INUSE    EST     00F1

BCVM003I B202  00F2     ----    0002                     0                  0   INUSE    EST     00F2

BCVM003I B203  00F3     ----    0003                     0                  0   INUSE    EST     00F3

BCVM003I B204  00F4     ----    0004                     0                  0   INUSE    EST     00F4


2.4.3 SRDF COMMANDS AND OUTPUT for Opensystems Environment

The SRDF on the Midrange open systems will be in synchronous mode always and normally from the storage point of view we don’t change the operating mode. The SRDF suspension is done during the BIN file changes on the production, in order to keep the remote side clean and to ensure the point in time copy on the remote side before the changes are made to the production storage frame. 

The SRDF commands could be still executed from the solution enabler master host still, as a part of the solution enabler timefinder/srdf software installed on the master host. The following are the list of commands related to SRDF for reference.

1. To check the status of the SRDF for the devices in a specific symmetrix/DMX storage frame.

#symrdf –sid XXX list ( where XXX is the symmetrix/dmx ID)

Sample output.

#symrdf –sid 334 list 

Symmetrix ID: 000284700334

                              Local Device View                          

-------------------------------------------------------------------------

                   STATUS   MODES                      RDF  S T A T E S   

Sym        RDF    --------- -----  R1 Inv   R2 Inv ---------------------- 

Dev  RDev  Typ:G  SA RA LNK  MDA   Tracks   Tracks Dev RDev Pair          

---- ----  ------ --------- ----- -------  ------- --- ---- ------------- 

0001 0001   R1:1  RW RW RW   S..        0        0 RW  WD   Synchronized  

0002 0002   R1:1  RW RW RW   S..        0        0 RW  WD   Synchronized  

0003 0003   R1:1  RW RW RW   S..        0        0 RW  WD   Synchronized  

0004 0004   R1:1  RW RW RW   S..        0        0 RW  WD   Synchronized  

0005 0005   R1:1  ?? RW RW   S..        0        0 RW  WD   Synchronized  

0006 0006   R1:1  RW RW RW   S..        0        0 RW  WD   Synchronized  

0007 0007   R1:1  RW RW RW   S..        0        0 RW  WD   Synchronized  

……

2. To check the status of the SRDF for one or more devices on a specific storage frame/group

# symrdf –g XXX query ( where XXX is a device group name)

Sample:

# symrdf -g dbp02devs query

Device Group (DG) Name             : dbp02devs

DG's Type                          : RDF1

DG's Symmetrix ID                  : 000287750820

       Source (R1) View                 Target (R2) View     MODES           

--------------------------------    ------------------------ ----- ------------

             ST                  LI      ST                                    

Standard      A                   N       A                                   

Logical       T  R1 Inv   R2 Inv  K       T  R1 Inv   R2 Inv       RDF Pair    

Device  Dev   E  Tracks   Tracks  S Dev   E  Tracks   Tracks MDA   STATE       

-------------------------------- -- ------------------------ ----- ------------

DEV002  0478 RW       0        0 RW 07A6 WD       0        0 S..   Synchronized

DEV003  047B RW       0        0 RW 07A9 WD       0        0 S..   Synchronized

DEV004  047E RW       0        0 RW 07AC WD       0        0 S..   Synchronized

3. To change the mode of operation from synchronous to adaptive copy mode.

# symrdf -g xxx set mode acp_disk ( where XXX is the device group name )

#symrdf -g dbp02devs set mode acp_disk –noprompt

Reference: acp_disk = adaptive copy mode

                  Sync = synchronus mode

                  Async = asynchronous mode.

4. To suspend the SRDF for device in a device group

# symrdf –g XXX suspend

Sample:

#symrdf -g dbp02devs suspend -noprompt

5. To re-establish the SRDF for device in a device group

# symrdf –g XXX suspend

Sample:

#symrdf -g dbp02devs resume -noprompt

3. IMPLEMENTATION PROCEDURES
3.2 INTRODUCTION

The purpose of this implementation procedure is to provide the project manager a guide for any new major application.

The whole implementation process is divided into 3 major steps.

	Step #
	Activity Description
	Estimated Manday
	Responsible

	1
	Performance Analysis
	7
	TechSupp / Storage Administrator

	2
	Application Preparation
	7
	Application Support

	3
	Post Impl. Activities
	14
	All


3.3 PERFORMANCE ANALYSIS

In a Full-Sync setup, all write I/O will be transmitted to the remote Symmetrix to keep the remote data up-to-date. The I/O response time can be seriously affected by this requirement. This makes monitoring and tuning of the disk sub-system a very important task in this implementation.


After the application has been selected, the following reports should be generated for capacity planning and tuning purposes.

3.3.1 RLD USAGE & TOTAL NUMBER OF WRITE I/O  


Requests a RLD usage report EMC CE. This report will indicates the current 24 hours RLD usage. From this usage report, review the peak I/O rate on each RLD and make sure that there are sufficient buffers available. 

From the SMF type 42 record, generate the total number of Write I/O from the selected application. Add the # of write I/O from the selected application to the RLD usage report and ensure that it did not reach the maximum capacity of the RLD.

This is not applicable for IBM disk subsystem. The Host channel and I/O response time are used instead.

3.3.2 HOST ESCON CHANNEL USAGE


Generate the Escon Channel usage report using SAS daily PDB database. Ensure that the usage is below 80%. Increase in the number of channel is required.

3.3.3 AVERAGE I/O RESPONSE TIME


Generate the I/O response time report from SMF type 74 record and ensure that I/O response time stay within acceptable limit. The table below shows some guidelines on DASD I/O response time.

	EMC Disk Setup
	Response (in ms)
	Remarks

	No remote mirror 
	4 to 8
	

	Full Sync
	6 to 12
	

	Semi Sync
	4 to 8
	

	Adaptive Copy
	4 to 8
	


3.4 APPLICATION PREPARATION – Main FRAME 


There are many areas where application has to be aware of in a remote mirrored environment. Because all write I/O will be transmitted to the remote site to keep the data up-to-date, the overhead in performing a write I/O is much higher.. Most of these areas of concern are documented in section 4.0 of this user guide under Application Programmer Guide.


However most of these areas of concern require time to implementation. This section of the guide is focusing on a simple tuning methodology to reduce the number of write I/O.


From the analysis report generated during the pilot project, most of the Write I/O from application was created because of small block size. The report also shown that most of the write I/O was generated by batch jobs.


The solution of improper block should normally resolve by changing the block size of CISIZE of the file. But changing of the block size of CISIZE of the file will need extensive application testing. In order that the implementation of SRDF will not be delay because of this, it was recommended to change the data buffer of the batch jobs to reduce the number of physical disk I/O. 


During the pilot project, this recommendation save hundreds of writes I/O to most of the batch jobs. The formula to calculate the data buffer number is documented in section 5.2 of the Application Programmer Guide. 


Based on SMF type 42 record, a list of datasets with high write I/O will be generated and given to the application for action. This process should reduce the peak write I/O rate to minimum.

3.5 APPLICATION PREPARATION – MIDRANGE 

                                                                                                                                                                         Before the new application is being added into the Production, UAT or Development systems, the following steps must be carried to ensure disk i/o performance is acceptable and there is sufficient space for supporting the new applications. Normally, the disk space utilization should not exceed 90% on any disk.

a) Disk I/O performance data is collected either from BGS BEST/1 or Measureware for any analysis in case of exceptions. Sar, iostat and vmstat are used to achieve the same on the systems where both the products are not available.

b) The Unix commands bdf, df, lvdisplay and Measureware are used to find out the availability of free space for individual disk. The disks with more free space and less I/O should be used.

The Informix utility "onstat" (onstat -d) can be used to check database usage and provides chunk usage information.

c) Before new application files are moved to a particular disk drive, the total disk space requirements of all applications on that particular disk must be reviewed to ensure that sufficient working space is allocated.

d) Note: HP-UX allocates 10% (default) of the disk space on each system for its internal use. This is applicable for only system having hfs file systems.

The following procedures is to ensure that the disk i/o performance of all Production/UAT or Development system is being monitored in a regular basis.

a) The Disk I/O and response time data are collected regularly through BGS BEST/1, Measureware or sar, vmstat and iostat on systems where BEST/1 is not available. 

b) The reports are generated from the data collected in case of any exceptions and the appropriate actions should be taken to alleviate disk i/o bottlenecks e.g. relocate some i/o intensive files to disks with lower disk i/o rates.

3.6 POST IMPLEMENTATION ACTIVITIES


After successfully implementing the application, some additional tasks need to be carried out to verify remote mirror has been implemented correctly. Currently users will be invited to verify the data using the on-line system. The test will normally arrange on a Sunday when the actual production system will be make unavailable. 

3.6.1 DF/SMS SETUP 

This is applicable only to mainframe


DF/SMS setup all data required at remote site needs to been assigned to the Remote mirrored disk volumes to support COB activities. Storage Administrator needs to ensure that the pool and ACS routines are updated accordingly.

3.6.2 VTAM APPLICATION ID FOR CICS


VTAM application IDs need to be defined at the remote site so that user cans logon to CICS during a COB drill. Below is the currently procedure which enables user to test the COB.

	Tasks Description
	Responsible
	Remarks

	Define Temporary APPLID at remote site
	NetWork SP
	

	Deactivate original APPLID before test
	OPS
	

	Activate Temporary APPLID before test
	OPS
	

	User logon to remote site to access the COB systems
	User/Appl. Support
	


3.6.3 VERIFY MIRRORED DATA


Storage Administrator will have to ensure that all the datasets required by the application has been mirrored at the remote site. Normally this can be carry out startup the on-line system and open all the files. If there is any file failed to open, verify the error code and re-test if required.

4. APPLICATION PROGRAMMER GUIDE

This section is only applicable to Mainframe environment. There are no pre-requisite from open systems applications to implement remote mirroring.

4.2 DATASET NAMING CONVENTION


All application datasets in the mainframe environment are DF/SMS managed. The ACS routines of DF/SMS control the location of each dataset according to the dataset name. It is very important that you inform the storage administrator before you create dataset with new naming convention.

4.3 WRITE I/O CONSIDERATION

You should be aware of the impact of write operation on the remote mirror setup. Business data are mirrored from the production site to the disaster discovery site simultaneously. Every time your program issues a write IO, the same write IO will be sent across the communication link to the disaster recovery site by remote link firmware. This is to ensure that mirror copy of the production data is kept up-to-date.


Because of the relatively slow speed communication link as compare to ESCON channel between the CPU and the DASD, the delay in mirroring the write IO across the link causes significant increase in the write I/O response time. Benchmark tests show that write IO response increased from 4-8 millisecond per IO to 10-16 millisecond per IO. This 6-8 millisecond delay normally didn’t cause any noticeable impact to the on-line users because of the nature of on-line program. However, write IO bound batch jobs will take a longer time to complete. 


Fortunately most of the batch jobs processing the file sequentially. For sequential access, the numbers of physical write IO can be reduce by tuning the number of data buffer. The formula below can be use to calculate the BUFND parameter for any VSAM file that access sequentially.


BUFND = (Track_Size / CISIZE * 2) + 1


Notes:
CISIZE can be found in your LISTCAT report.


Track-Size is 56000 bytes for mainframe 3390 DASD.


For example:


Dataset Name: PAPIBF.CB2D.B712STH




CISIZE       : 6144



BUFND
= (56000 / 6144
* 2) + 1



= (
9.1

* 2) + 1
==> Round down by removing the decimal.



= (
18

    ) + 1



= 19


Old JCL  :  //I01 DD DSN=PAPIBF.CB2D.B712STH,DISP=SHR


New JCL : //I01DD DSN=PAPIBF.CB2D.B712STH,DISP=SHR,AMP=(BUFND=19)


Before you change the BUFND in production, you should:

a) Verify that your program is doing sequential access to the files that you are tuning.

b) Test your changes in RND or UAT.




Notes: 
The elapse time might vary depending on the system workload. To verify the improvement in write I/O, you can compare the EXCP count printed on the job log. If require, you can check SMF type 42 records to confirm.

4.4 FILE REORGANIZATION

VSAM files need regular reorganization to maintain optimize performance. A common method to reorganize VSAM files consist of three steps:

a) Backup

b) Delete and re-Define

c) Restore


With Remote mirror implementation, there are two important factors to consider:

4.4.1 RE-ORGANIZE FREQUENCY


Since every write IO will be sends across the communication link, file reorganization generates huge amount of write IO. This huge number of write IO delay not only the reorganize job but also other jobs that doing write IO operation to the SRDF volumes.


There are a few suggestions in reducing the amount of reorganize required for the VSAM files:

a) Reorganize only when it is necessary.


Reorganize only those files that have high CI/CA split large number of extents, high index level etc. Follow the common file tuning guideline. Check with the storage administrator if in doubt.

a) Tune the VSAM files to avoid/reduce re-organize frequency.


Allocate VSAM files with sufficient CI/CA free space to provide room for record insertion. When CI or CA is running out of free space, the VSAM access method will perform a CI or CA split which in turn generate many write IO operation. CI/CA split can cause performance degradation. 

4.4.2 RE-ORGANIZE METHODOLOGY


The purpose of remote mirroring is to provide the data recovery ability at the remote site when there is a disaster on the primary site. However when reorganize is run using the standard 


‘BACKUP, DELETE/DEFINE, RESTORE’ method, the file undergoes the reorganize process is expose to risk of data lost during the ‘DELETE/DEFINE’ and ‘RESTORE’ process. If a disaster strikes at one of these steps, the mirrored data at the remote site is not usable.


To avoid this exposure, the re-organize methodology needs to be change. Below are the three suggested re-organize methodology that can avoid the risk:

A) By Rename

*
Define a new file.

*
Copy source file to this new file.

*
Delete source file.

*
Rename new file to source file name.

B) By Backup to another remote mirror disk file.

*
Backup source file to another remote mirror disk volume.

*
Delete/Define source file.

*
Restore from disk backup.

C) By Backup to remote tape

*
Backup source file to remote tape drive. 

*
Delete/Define source file.

*
Restore from remote tape drive.

	
	Method A
	Method B
	Method C

	Overhead
	Minimum
	High
	Medium

	Response
	Good
	Medium
	Slow

	Hardware Investment
	Minimum
	Medium
	Maximum

	New Reorg. Method
	Yes
	Some
	No

	Generic Reorganize
	No
	Some
	Yes



Method A is the recommended methodology because it has minimum overhead, good response time and minimum hardware investment. Method B and C require expensive hardware investment that is currently not available. 

4.5 FILE RENAME


You should not change the first two qualifiers of your datasets by renaming the file. Renaming a non-mirrored file to follow the mirrored file naming convention does not move the physical location of the file. If the dataset originally reside on a non-remote mirrored volume, rename the file will make it ‘look’ like a mirrored dataset but still residing on a non-mirrored volume.


If possible, backup and restore the file with a new name. When a file is allocated, DF/SMS ACS routines will assign the volume(s) according to the dataset name.

4.6 FILE REQUIRED BY CICS


Some files are needed during CICS startup. CICS will not be able to startup if these files are missing. You must ensure that all these files are also mirrored at the remote site together with your application data. 


If these files belong to another application that has its own naming convention, check with the storage administrator to see if they were mirrored. If requires, get the storage administrator to mirror these files also.

5. STORAGE ADMINISTRATOR GUIDE for Mainframe


This section of the User Guide listed out a list of the activities that the Storage Administrator needs to observe to ensure a smooth implementation of Remote mirroring setup. Please take note that it is not the purpose of this guide to document all the storage administration functions.

5.2 STORAGE ADMINISTRATION RELATED ACTIVITIES

5.2.1 APPLICATION NAMING CONVENTION


In a DF/SMS environment, the assignment of storage group is determined to be the ACS routine during file allocation time. ACS routine assigns the storage group according to the dataset name. Therefore the naming convention is very important in SRDF setup. Any dataset allocated with a new naming convention could potentially be assigned to a wrong storage group.


Storage Administrator needs to define a ‘catch all’ storage group. All new datasets that did not following existing naming convention will be assign with this storage group. The storage administrator needs to review all datasets in this group regularly, update the naming standard and ACS routine. Datasets that allocated to this group need to be migrating to the proper group after the ACS routine has been updated.

5.2.2 SETUP DOCUMENTATION

Please refer to the softcopy of the COB setup Checklist is kept on the LAN directory

 \\apaccitisgfs01\APPC\TS-OES\StorageOPS\ESM\COB\Procedures\GCGCOBProcedure.doc

5.3 CAPACITY PLANING


The following reports should be generated regularly to ensure that Remote mirroring setup has sufficient capacity to support the production workload.

*
RLD Usage Report

*
DASD I/O Response Report

5.4 COB REQUIREMENT

During a disaster recovery, all production disks must be available at the remote site.  This can easily be verified during the periodic COB drill test.

6. STORAGE ADMINISTRATOR GUIDE for Open sys

6.2 Storage allocations and configuration for midrange
Once the devices are configured on the storage frame, since various platform systems are connected to the frame, there is a risk that the devices seen by another host causing a corruption accidentally accesses one host. To have this eliminated, we are using solution enabler software to do device masking/allocation of devices to a specific host.  

6.2.1 Telepark Configuration Details:

One of the primary needs for the Lun masking enabling on EMC storage is to have a control station. Also it is mandatory to have the control station VCMDB device bit is enabled. Which means the Volume Logix configuration should be made available to the connection, which is having the control station. Currently to control storage frames, we have already configured primary Server and the fail over secondary Server. These servers are connected to the EMC frames through Connectrix ED140 SAN switches. The configuration is as below.

The Black Lines represent the primary connections, where the blue lines represent the standby connections configured currently. A sample of the configurations is as show below.
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The Storage administrator allocates the devices using the solution enabler software installed on the control station hosts. There are one primary control station ( shpp13) and secondary control station ( shpp06) hosts configured. The below are some of the common commands used for configurations of devices and device management.

1. To see the list of the symmetrix arrays configured 

# symcfg list 

Sample:

#symcfg list

S Y M M E T R I X                         

                                       Mcode    Cache      Num Phys  Num Symm

    SymmID       Attachment  Model     Version  Size (MB)  Devices   Devices 

    000284700334 Local       8730      5567       24576      41      1365

    000285700698 Local       8730      5567       32767      38      1063

    000285701914 Local       8830      5568       32768      14      1953

    000287400320 Local       DMX1000P  5670       16384       8       720

    000287460794 Local       1000S-M2  5670       12288       6       648

    000287460986 Local       1000S-M2  5670       12288       2       648

    000287750418 Local       DMX2000S  5670       28672       6      1523

    000287750820 Local       2000S-M2  5670       24576      20      1156

    000287751168 Local       2000S-M2  5670       24576       4       978

    000287890647 Local       3000-M2   5670       36864       8      1298

    000287890655 Local       3000-M2   5670       36864       2      1550

    000287890702 Local       3000-M2   5670       36864      16      1807

    000284700336 Remote      8730      5567       32767       0      1818

    000284701609 Remote      8730      5567       32767       0      2357

    000285701889 Remote      8830      5568       32768       0      2785

    000287400328 Remote      DMX1000P  5670       16384       0      1195

    000287460856 Remote      1000S-M2  5670       16384       0      1478

    000287750367 Remote      DMX2000S  5670       28672       0      2287

    000287750822 Remote      2000S-M2  5670       24576       0      2226

    000287751169 Remote      2000S-M2  5670       20480       0      1809

    000287751449 Remote      2000S-M2  5670       36864       0      1554

    000287751450 Remote      2000S-M2  5670       36864       0      2985

    000287751452 Remote      2000S-M2  5670       36864       0      2731

2. To assign a specific device from a storage frame to a specific host

#symmaskdb –sid XXX –wwn 12345 –dir xa –p Y add devs “123,456,567”

where

XXX = symmetrix Identification number

Wwn = World wide name of the host HBA connected to the frame

Xa = The FA director name to which the host hba is connected.

Y = The port number of the FA the host is connected to

123= the EMC device number ( LUN number)

Sample:

#symmask -sid 647 -wwn 50060b00002474be -dir 3a -p 0 add devs "001"

The following devices are already assigned in at least one entry:

0001 

Would you like to continue (y/[n])?y

#symmask –sid 647 refresh

Refresh Symmetrix FA directors with contents of SymMask database 000287890647 (y/[n]) ? y

Symmetrix FA directors updated with contents of SymMask Database 000287890647

3. To check the device allocated properly to the host wwn

#symmaskdb –sid XXX –dev abc list assignment

where

XXX = symmetrix identification number

Abc – EMC device number/ Lun number

Sample :

#symmaskdb -sid 647 -dev 001 list assign

Symmetrix ID : 000287890647

Device  Identifier        Type   Dir:P     

------  ----------------  -----  ----------------     

0001    50060b000021cd5a  FIBRE  FA-3A:0

4. To check the configurations/allocations of devices to various hosts

#symmaskdb –sid xxx list database ( where xxx is symmetrix identification number)

Sample :

#symmaskdb -sid 647 list database

Symmetrix ID            : 000287890647

Database Type           : Type4

Last updated at         : 04:34:33 PM on Fri Mar 10,2006

Director Identification : FA-3A

Director Port           : 0

                               User-generated    

Identifier        Type   Node Name        Port Name         Devices 

----------------  -----  ---------------------------------  ---------

50060b000021cd5a  Fibre  shpp13           4-0-3-0-0          0000:0002

50060b0000247548  Fibre  shpp10           1-0-6-0-0          0001:0002

                                                           


 0071

                                                            


 0079

50060b0000247536  Fibre  shpp04           0-0-12-0-0         0061:0062

                                                          


  0071

                                                           


  0079

                                                            


  0081

6.2.2 Cintech: Configured details

Similar to production environment at Telepark the similar setup is available at Cintech II datacenter also. The below sample diagram illustrates the configurations at Cintech II. There are one primary control station (shp61) and a secondary control station (shpp25) for storage allocations, and from these hosts, the volume Logix is being managed for the COB devices and UAT devices for the hosts. 
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6.3 COB requirement/considerations 

When a production is disk is added we ensure that the remote disk to be seen by the COB host solution enabler. During a disaster recovery, all production disks must be available at the remote site.  This can easily be verified during the periodic COB drill test.

7. STORAGE ADMINISTRATOR GUIDE for WINTEL

7.2 Storage allocations and configuration for Wintel platform

The wintel platform is using HDS Tagmastore as SAN storage subsystem. Like any other storage subsystems, the device allocation and Lun security is performed on this frame also to have data security and integrity with COB readiness.

7.2.1 TAGMASTORE CONFIGURATION SETUP

The below diagram illustrates how Tagmastore is being configured in the Citibank Wintel environment. The data on the production Tagmastore is replicated to the remote side using the True copy feature of the storage subsystem. 
[image: image18.png]citibank




7.2.2 DEVICE CONFIGURATION MANAGEMENT

Once the devices are configured on the storage frame, in order to keep the device allocation to a specific host and to ensure data security, the Lun security feature of Tagmastore microcode is used. The configurations are done from a central service processor of the storage subsystem. The steps to configure the device and allocate to the platform to use is as below.

· Select the port (fiber adapter port on to which the hosts are connected through SAN) on the Tagmastore where the new device is to be assigned. The below is a sample of the port selection menu on the service processor.
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· Once the port is selected, we need to assign the devices to the selected port. This could be done using the device selection menu on the service processor. One or more devices could be selected and assigned to the earlier selected fiber port. A sample screen shot of the device allocation menu to the port is as below.
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· Having selected the port and assigned the devices to it, it is very important that the devices should be allocated to the specified host. This is very important in a san environment since multiple hosts accessing the device may end up in data corruption. Hence we need to select the HBA-WWN of the host and allocate the device to the specific WWN only.  Once the device is allocated we can also list down the devices allocated for the specified HBA-wwn (host) in a single window on the service processor. A sample WWN selection and single window of device allocations are as below.
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7.3 COB requirements/Considerations

When a production is disk is added we ensure that the remote disk to be seen by the COB host also using the service processor on the COB Tagmastore. During a disaster recovery, all production disks must be available at the remote site.  This can easily be verified during the periodic COB drill test.
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