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Change control

There is no special change management procedure for SAN. CIBIS UNIX SA common procedure of CITMP Level III has to be followed for any SAN related changes. The procedure can be found at:

http://cgti-web.emea.citicorp.com/custservices/Processes/ChangeMgmt/Change-control_Procedures.doc
Problem management

There is no special project management procedure for SAN. CIBIS UNIX SA common procedure of CITMP Level III has to be followed.

https://partner.eur.nsroot.net/warsaw/DCInfo/WRDCManuals/Level_3/Version3/PRO-L3.DOC
resource management

There are several resources related to SAN that need to be managed:

3.1. License management.

There is no special license management procedure for SAN. CIBIS UNIX SA common procedure of CITMP Level IV has to be followed – it can be found at:

https://partner.eur.nsroot.net/warsaw/DCInfo/WRDCManuals/Level_3/Version2/SWM-L3.DOC
3.2. Maintenance agreement.

This process is a part of a standard procedure, covered by a respective Level 3 CITMP procedure:

https://partner.eur.nsroot.net/warsaw/DCInfo/WRDCManuals/Level_3/Version2/C%26O-L3.DOC
3.3. Performance monitoring and capacity planning.

SAN is the heart of IT infrastructure. If we have any bottleneck localized on the SAN site, this one influence on all services delivered by Data Centre. So performance monitoring of SAN component is very important to prevent from bottleneck occurrences.

Performance monitoring of SAN includes:

· XP Disk Array monitoring

· FC Switch monitoring

· FC HBA monitoring

· DataProtector SAN backups monitoring (refer to “DP Handbook”)

There is no special procedure for Performance Monitoring and Capacity Planning for SAN environment. Performance Management and Capacity Planning are done primarily from the UNIX host and application point of view. This is done as per CIBIS UNIX SA manual “Performance Management & Capacity Planning of CIBIS UNIX SA UNIX servers” available at: 

https://partnerwar.pl.citicorp.com/warsaw/DCInfo/WRDCManuals/ProcesSCM.html
Additionally once a month HP delivers Arrays Performance Report, attached below:
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3.4. SAN devices firmware and patching.

Firmware updates and patching are under Vendor control as per maintenance contract. In attached file, you can find HP Procedure for these activities:
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3.5. SAN Inventory.

SAN Inventory is reviewed and updated on monthly basis by CIBIS UNIX SA Team and distributed by email to:

· WRDC SE/UNIX Head,

· Members of CIBIS UNIX SA
· Security & Compliance Officer

· WRDC Solaris SA Team.

SAN inventory include:

· FC Switch information (switch name, model, OS release, IP address, destination and installed licenses),

· FC switch usage (connected resources, zone configuration),

· Disk Arrays usage,

· Disk Arrays utilization per machine/application/country,

· Risk Inventory,

· Storage metrics for Disk Arrays,

· SAN Topology.

In attached file, you can find SAN Inventory as of July 2006.
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Process control manual – “howto”.

Only authorised members of CIBIS UNIX SA have an access to SAN management. These are:

· Andrzej Gawarkiewicz

· Artur Borowicz

· Mariusz Grabowski

· Mariola Szelczynska

· Bartlomiej Bezulski

HP Engineer access is allowed only with assistance of any of above persons.

During analyzing of SAN issues, we proceed based on below diagram:
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4.1. XP disk array FAMILY ADMINISTRATION

CIBIS UNIX SA Team is responsible for administration of XP disk arrays family. Below table shows different levels of administration, depends on disk arrays target:
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1.1.1 Installation new Disk Arrays components

In case of installation new hardware into Disk Arrays, administrators have to:

· Define target slot for new components,

· Define LDEV emulation and CU:LD scope (if new RAID Group will be installed),

· Go to secure server room with HP Engineer and monitor all tasks done by HP,

· After installation verify correctness of installation (review Disk Array components by Command View)

1.1.2 XP Disk array maintenance

Disk Array maintenance means:

· New firmware installation,

· Preventive maintenance,

· Replacement of components (based on HP release notes recommendation),

In case of maintenance of XP Disk Array Family SAN Administrators have to:

· Create appropriate OneInfo ticket, described our changes (change title should include SAN word),

· Agree with other WRDC Teams maintenance schedule,

· Schedule maintenance time when the disk array utilization is low,

· Monitor all tasks done by HP,

· After maintenance check disk arrays status from machine point of view (for instance check all disks and machine syslog).

1.1.3 XP Disk array fail procedure

Failure overview:

XP disk arrays are fully redundant, so based on potential business risk we can divide fails on few categories:

· Low risk (can be solved immediately, no impact for normal work):

· Disk, 

Replaced disks are not returned to the vendor. Attached “Utilisation and Destroying Magnetic Media” procedure in the paragraph 4.3 (“Destroying of hard disks”), describes destroying process with replaced disks.
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CIBIS UNIX SA Team fills “Hard Disks designated to Destroy Protocol” and forward replaced disk to the Library Team.
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· Power supply,

· Battery,

· SVP,

· Medium risk (can be solved immediately, but due to decrease performance and high availability, we need agreement from other Teams and from Business):

· Shared memory, cache SIMM or board,

· ACP,

· CHIP,

· High risk (can be solved as soon as possible, but after agreement from WRDC Management):

· Back plain,

· Crossbar,

· RAID Group failure,

· Disk Array crash.

XP Disk Array Family uses Continuous Track XP tool, which detects and reports problems even before operators and users notice them. Continuous Track XP “phones home” to the HP Storage Technology Center (STC), providing:

• Periodic “well” checkups

This checkup records the health of the disk array on a day-to-day basis. Every 24 hours, Continuous Track XP calls STC (your HP support representative sets the time of the call). When a successful connection is made, status information is transferred from the disk array to STC. If any configuration changes have been made, configuration information is also sent.

• Incidental “sick” calls

When an error occurs, a service information message (SIM) is generated, stored in the disk array for use by your HP support representative, and reported to STC.

Sometimes, problem analysis can takes few minutes/hours, so in emergency cases (high risk issues, which can influence on performance or availability) WRDC Operators can earlier inform On-Call CIBIS UNIX SA about problems. 

In case of XP Disk array fail CIBIS UNIX SA Engineer has to:

· Call immediately to HP Support Center [phone number (22)-5657400], raise problem ticket as “Critical”, specify System handle and describe a problem. If necessary send additional information requested by HP. 

System handle for XP Disk arrays are a part of monthly updated “WRDC SAN & CAS Inventory”

· Follow WRDC “Problem Management” Procedure, located on the web:

http://partnerwar.pl.citicorp.com/warsaw/DCInfo/WRDCManuals/Level3.html
· Assist during repairing of disk array by HP Engineers

1.1.4 Mapping, un-mapping LDEVs

In case of assigning new LDEV’s for particular application, CIBIS UNIX SA Team have to:

· Specify LUN’s to be mapped,

· Define target port and address scope for LUN’s,

· For XP1024 mappings have to be done by HP, for other disk arrays CIBIS UNIX SA Team

· Check mapped LDEV’s on target hosts:

· xpinfo –i > /tmp/xpinfo.bef
(run before mappings)

· ioscan –f

· insf –e –C disk

· xpinfo –i > /tmp/xpinfo.aft
(run after mappings)

· diff /tmp/xpinfo.bef /tmp/xpinfo.aft

In case of de-assigning LDEV’s, CIBIS UNIX SA Team have to:

· Get list of unused LDEV’s from “CIBIS UNIX SA” and “WRDC Solaris SA” Teams:

· From released LDEV’s data must be removed, volume groups exported,

· Released LDEV’s must be initialized,

· For XP1024 un-mappings have to be done by HP, for other CIBIS UNIX SA Team

· Check status of target hosts (similar like during mappings)

1.1.5 Remote Access from Competency Centre

As mentioned in the point 4.1.4, XP Disk Arrays use Continuous Track XP tool to detect and report problems with hardware. 

In same cases, when local HP can’t resolve problem, there is a necessity of remote connection from Competency Centre. In this case, we have to:

· Gain agreement from WRDC Head,

· Disconnect out-going telephone line from the Disk Array,

· Connect with HP Engineer bi-directional telephone line to the Disk Array,

· Track all tasks done by Competency Centre,

· If problem was resolved – swap telephone lines,

· Emergency Change request has to be raised for that as per “Problem Management” Procedure.

4.2. fc SWITCH ADMINISTRATION

This part of procedure contains information necessary during FC switch administration.

4.2.1. Switch initial configuration

Delivered switch has only installed fabric operating system and purchased licenses. This is a base configuration, so to use in our SAN environment we have to setup next listed parameters:

· Change default password for built users:

· passwd 

· Define switch name:

· switchname <Name_of_Switch>

· Define base switch configuration:

· switchdisable
· configure

Configure...

· Fabric parameters

· Virtual Channel parameters

· Switch Operating Mode

· Zoning Operation parameters

· RSCN Transmission Mode

· NS Operation Parameters

· Arbitrated Loop parameters

· System services

· Portlog events enable

· switchenable

· configshow

· Configure switch IP address:

· ipaddrset

· Set-up connection timeout (30 min):

· timeout 30

· Install FC switch in the secure Data Centre and connect to the network,

· Check access to the switch,

· Take configuration backup:

· configUpload [“host”,”user”,”file” [,”passwd”]]]

· Update SAN Inventory

4.2.2. Switch maintenance

FC Switch maintenance means:

· New firmware installation,

· Preventive maintenance,

In case of maintenance of FC Switches SAN Administrators have to:

· Create appropriate request,

· Agree with other WRDC Teams maintenance schedule,

· Schedule maintenance time when the SAN utilization is low,

· Monitor all tasks done by HP,

· After maintenance check SAN status from machine point of view (for instance check all disks, tape devices).

4.2.3. Switch configuration and administration

To configuration and administration of FC switch we are using built-in users. Before any change, we have to raise OneInfo ticket, described our changes (change title should include SAN word). After gathering all approvals, we can go ahead with changes. 

We can have 2 different types of configuration and administration tasks:

· Reboot required – have to be done, when SAN activities are minimal,

· No reboot required – can be done any time during weekend,

Before any change we have to take configuration backup.

4.2.4. Zone administration

To separate SAN resources in the WRDC we are using Zoning feature. To implement zoning we have to have installed “Zoning License”. Brocade switches have 2 different zoning methods:

· WWN zoning

· Port zoning

In the WRDC we are using Port Zoning, because this method is more secure and easy to administration (FC Switches are in the Secure Data Centre with authorized access only, also in case of replacement host FC cards and Disk Array CHIP’s, we don’t need reconfigure zones).

4.2.4.1. Initial zone configuration 

Below steps are necessary to create new zoning configuration:

1st step: 
cfgshow          



# check zone configuration
Defined configuration:

 no configuration defined

Effective configuration:

 no configuration in effect

2nd step: 
zonecreate "Zone0", "1,0; 2,0"
# create new zone
3rd step: 
cfgcreate "BORO","Zone0"
# create new configuration
4th step: 
cfgshow                       


# check zone configuration
Defined configuration:

 cfg:   BORO    Zone0

 zone:  Zone0   1,0; 2,0

Effective configuration:

 no configuration in effect

5th step: 
cfgenable "BORO"


# enable new configuration
6th step: 
cfgshow




# check zone configuration
Defined configuration:

 cfg:   BORO    Zone0

 zone:  Zone0   1,0; 2,0

Effective configuration:

 cfg:   BORO

 zone:  Zone0           Protocol:ALL

                1,0

                2,0

7th
cfgsave "BORO"


# enable new configuration  

4.2.4.2. Check zone configuration

To check zone configuration we are using command:

· cfgshow

4.2.4.3. Create new zone

To create new zone we are using below listed commands:

1st 
cfgshow

Defined configuration:

 cfg:   BORO    Zone0

 zone:  Zone0   1,0; 2,0

Effective configuration:

 cfg:   BORO

 zone:  Zone0           Protocol:ALL

                1,0

                2,0

2nd 
zonecreate   "Zone1","1,1; 2,1"

3rd 
cfgshow

Defined configuration:

 cfg:   BORO    Zone0

 zone:  Zone0   1,0; 2,0

 zone:  Zone1   1,1; 2,1

Effective configuration:

 cfg:   BORO

 zone:  Zone0           Protocol:ALL

                1,0

                2,0

4th 
cfgadd "BORO","Zone1"

5th 
cfgshow 

Defined configuration:

 cfg:   BORO    Zone0; Zone1

 zone:  Zone0   1,0; 2,0

 zone:  Zone1   1,1; 2,1

Effective configuration:

 cfg:   BORO

 zone:  Zone0           Protocol:ALL

                1,0

                2,0

6th 
cfgenable "BORO"

7th 
cfgshow 
Defined configuration:

 cfg:   BORO    Zone0; Zone1

 zone:  Zone0   1,0; 2,0

 zone:  Zone1   1,1; 2,1

Effective configuration:

 cfg:   BORO

 zone:  Zone0           Protocol:ALL

                1,0

                2,0

 zone:  Zone1           Protocol:ALL

                1,1

                2,1

8th 
cfgsave "BORO"

cfgSave successfully completed

4.2.4.4. Add new port to existed zone

To add new port to the zone we are using below listed commands:

1st 
zoneadd "Zone0","1,1"

2nd
cfgenable "BORO"     

3rd 
cfgsave "BORO"       

4th 
cfgshow              

Defined configuration:

 cfg:   BORO    Zone0

 zone:  Zone0   1,0; 2,0; 1,1

Effective configuration:

 cfg:   BORO

 zone:  Zone0           Protocol:ALL

                1,0

                2,0

                1,1

4.2.4.5. Remove port from existed zone

To remove port to the zone we are using below listed commands:

1st
zoneremove "Zone0","1,1"

2nd
cfgenable "BORO"        

3rd 
cfgsave "BORO"          

4th 
cfgshow                 

Defined configuration:

 cfg:   BORO    Zone0

 zone:  Zone0   1,0; 2,0

Effective configuration:

 cfg:   BORO

 zone:  Zone0           Protocol:ALL

                1,0

                2,0

4.2.4.6. Remove zone from configuration

To remove zone from switch configuration we are using below listed commands:
1st 
cfgshow

Defined configuration:

 cfg:   BORO    Zone0; Zone1

 zone:  Zone0   1,0; 2,0

 zone:  Zone1   1,1; 2,1

Effective configuration:

 cfg:   BORO

 zone:  Zone0           Protocol:ALL

                1,0

                2,0

 zone:  Zone1           Protocol:ALL

                1,1

                2,1

2nd 
cfgremove "BORO","Zone1"

3rd 
cfgshow 

Defined configuration:

 cfg:   BORO    Zone0

 zone:  Zone0   1,0; 2,0

 zone:  Zone1   1,1; 2,1

Effective configuration:

 cfg:   BORO

 zone:  Zone0           Protocol:ALL

                1,0

                2,0

 zone:  Zone1           Protocol:ALL

                1,1

                2,1

7th
cfgenable "BORO"

8th
cfgshow         

Defined configuration:

 cfg:   BORO    Zone0

 zone:  Zone0   1,0; 2,0

 zone:  Zone1   1,1; 2,1

Effective configuration:

 cfg:   BORO

 zone:  Zone0           Protocol:ALL

                1,0

                2,0

4.2.4.7. Remove zone

To remove zone from switch configuration we are using below listed commands:
1st
cfgshow

Defined configuration:

 cfg:   BORO    Zone0; Zone1

 zone:  Zone0   1,0; 2,0

 zone:  Zone1   1,1; 2,1

Effective configuration:

 cfg:   BORO

 zone:  Zone0           Protocol:ALL

                1,0

                2,0

 zone:  Zone1           Protocol:ALL

                1,1

                2,1

2nd
zonedelete "Zone1"

3rd
cfgshow

Defined configuration:

 cfg:   BORO    Zone0; Zone1

 zone:  Zone0   1,0; 2,0

Effective configuration:

 cfg:   BORO

 zone:  Zone0           Protocol:ALL

                1,0

                2,0

 zone:  Zone1           Protocol:ALL

                1,1

                2,1

4th
cfgremove "BORO","Zone1"

5th
cfgshow                 

Defined configuration:

 cfg:   BORO    Zone0

 zone:  Zone0   1,0; 2,0

Effective configuration:

 cfg:   BORO

 zone:  Zone0           Protocol:ALL

                1,0

                2,0

 zone:  Zone1           Protocol:ALL

                1,1

                2,1

6th
cfgenable "BORO"

7th
cfgshow         

Defined configuration:

 cfg:   BORO    Zone0

 zone:  Zone0   1,0; 2,0

Effective configuration:

 cfg:   BORO

 zone:  Zone0           Protocol:ALL

                1,0

                2,0

8th
 cfgsave

cfgSave successfully completed

4.2.4.8. Multi-configurations on the switch

We can have few different configuration defined into the switch. Depends on target, we can switch between configurations:

1st 
cfgshow                 

Defined configuration:

 cfg:   BORO    Zone0

 zone:  Zone0   1,0; 2,0

 zone:  Zone1   1,1; 2,1

Effective configuration:

 cfg:   BORO

 zone:  Zone0           Protocol:ALL

                1,0

                2,0

2nd
cfgcreate "ARTUR","Zone1"

3rd
cfgshow                  

Defined configuration:

 cfg:   ARTUR   Zone1

 cfg:   BORO    Zone0

 zone:  Zone0   1,0; 2,0

 zone:  Zone1   1,1; 2,1

Effective configuration:

 cfg:   BORO

 zone:  Zone0           Protocol:ALL

                1,0

                2,0

4th
cfgenable "ARTUR"

5th
cfgsave "BORO"

6th
cfgsave "ARTUR"

7th
cfgadd "BORO","Zone1"

8th
cfgshow              

Defined configuration:

 cfg:   ARTUR   Zone1

 cfg:   BORO    Zone0; Zone1

 zone:  Zone0   1,0; 2,0

 zone:  Zone1   1,1; 2,1

Effective configuration:

 cfg:   ARTUR

 zone:  Zone1           Protocol:ALL

                1,1

                2,1

9th 
cfgenable "BORO"

10th 
cfgshow         

Defined configuration:

 cfg:   ARTUR   Zone1

 cfg:   BORO    Zone0; Zone1

 zone:  Zone0   1,0; 2,0

 zone:  Zone1   1,1; 2,1

Effective configuration:

 cfg:   BORO

 zone:  Zone0           Protocol:ALL

                1,0

                2,0

 zone:  Zone1           Protocol:ALL

                1,1

                2,1

11th 
cfgenable "ARTUR"

12th 
cfgshow          

Defined configuration:

 cfg:   ARTUR   Zone1

 cfg:   BORO    Zone0; Zone1

 zone:  Zone0   1,0; 2,0

 zone:  Zone1   1,1; 2,1

Effective configuration:

 cfg:   ARTUR

 zone:  Zone1           Protocol:ALL

                1,1

                2,1

4.2.4.9. Cleanup zone configuration:

To cleanup zone configuration we are using below listed commands:

1st
cfgshow

Defined configuration:

 cfg:   BORO    Zone0

 zone:  Zone0   1,0; 2,0

Effective configuration:

 cfg:   BORO

 zone:  Zone0           Protocol:ALL

                1,0

                2,0

2nd
cfgdisable

cfgDisable successfully completed

3rd
cfgshow

Defined configuration:

 cfg:   BORO    Zone0

 zone:  Zone0   1,0; 2,0

Effective configuration:

 no configuration in effect

4th
zonedelete "Zone0"

5th
cfgshow

Defined configuration:

 cfg:   BORO    Zone0

Effective configuration:

 no configuration in effect

6th
cfgremove "BORO","Zone0"

7th
cfgshow

Defined configuration:

 no configuration defined

Effective configuration:

 no configuration in effect

4.2.5. Machine connectivity to the SAN

Machine connectivity to the SAN can be done after appropriate OneInfo ticket, described our changes (change title should include SAN word).

Required steps done by SAN Administrators:

· Analyze possibility of connectivity from resource point of view:

· Storage devices (ports, LDEVs),

· Available backup libraries,

· Analyze possibility of connectivity from FC switch point of view:

· Free ports,

· Zoning capable,

· Analyze possibility of connectivity from supported topology point of view:

· Fabric,

· Quick-loop,

· Install modules to the switch

· GBIC

· SFP

· Change zone configuration (create new zones, extend existed),

· Connect machine and disk arrays ports to the FC switches,

To provide high availability we have to have 2 different links between SAN resources and hosts.

4.2.6. Machine removal from the SAN

In case of application/machine decommission, CIBIS UNIX SA Team based appropriate request (OneInfo), have to.

· Remove/reduce former machine’s ports from zone configuration,

· Disconnect machine from FC Switches,

· Remove modules from FC Switch,

4.2.7. FC Switch fail procedure

In case of FC Switches fail CIBIS UNIX SA Engineer have to:

· Call immediately to HP Support Center [phone number (22)-5657400], raise problem ticket as “Critical”, specify System handle and describe a problem, if needed send all additional information requested by HP. 

System handle for FC Switches arrays are a part of monthly updated “WRDC SAN & CAS Inventory”

· Follow WRDC  “Problem Management” Procedure available on the web page:

http://partnerwar.pl.citicorp.com/warsaw/DCInfo/WRDCManuals/Level3.html
· Assist during repairing of FC switches by HP Engineers

To speed-up problem analysis, we can use below listed commands to check switch status. In addition some commands can be also useful during BAU tasks.

· porterrshow

       frames  enc  crc  too  too  bad  enc disc link loss loss frjt fbsy

      tx   rx   in  err shrt long  eof  out   c3 fail sync  sig

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

 0:    0    0    0    0    0    0    0    0    0    0    0    1    0    0 

 1:    0    0    0    0    0    0    0    0    0    0    0    0    0    0 

 2:    0    0    0    0    0    0    0    0    0    0    0    1    0    0 

 3:    0    0    0    0    0    0    0    0    0    0    0    1    0    0 

 4:    0    0    0    0    0    0    0    0    0    0    0    1    0    0 

 5:    0    0    0    0    0    0    0    0    0    0    0    1    0    0 

 6:   60k 349    0    0    0    0    0    6    0    0    1    0    0    0 

 7:   48k 207    0    0    0    0    0    0    0    0    1    0    0    0 

· switchshow

switchName:     Brocade_M

switchType:     3.4

switchState:    Online   

switchMode:     Native

switchRole:     Subordinate

switchDomain:   1

switchId:       fffc01

switchWwn:      10:00:00:60:69:20:3a:ab

switchBeacon:   OFF

Zoning:         ON (ARTUR)

port  0: id  No_Light      

port  1: --  No_Module     

port  2: id  No_Light      

port  3: id  No_Light      

port  4: id  No_Light      

port  5: id  No_Light      

port  6: id  Online        E-Port  10:00:00:60:69:20:3a:d3 "Brocade_N" (upstrea 

port  7: id  Online        E-Port  10:00:00:60:69:20:3a:d3 "Brocade_N"

· switchstatusshow

The overall switch status is Marginal/Warning 

  Contributing factors:

   *  1 bad power supply and 0 missing power supply triggered the Marginal/Warns

· errshow

Error 06

--------

0x102a8f00 (tRtwr): May  7 11:49:05 (11)

    INFO ZONE-MSGSAVE, 4, cfgSave completes successfully.

Error 05

--------

0x10247b80 (tThad): May  7 11:45:34 

    WARNING FW-STATUS_SWITCH, 3, Switch status changed from HEALTHY/OK to Margig

· portcfgshow

Ports                0  1  2  3    4  5  6  7

-------------------+--+--+--+--+----+--+--+--

Locked L_Port       .. .. .. ..   .. .. ON ON 

Locked G_Port       .. .. .. ..   .. .. .. .. 

Disabled E_Port     .. .. .. ..   .. .. .. .. 

Persistent Disable  .. .. .. ..   .. .. .. .. 

                    where ..:OFF, ??:INVALID.

· portstatsshow 7

stat_wtx        584875      4-byte words transmitted

stat_wrx        423028      4-byte words received

stat_ftx        48703       Frames transmitted

stat_frx        217         Frames received

stat_c2_frx     0           Class 2 frames received

stat_c3_frx     77          Class 3 frames received

stat_lc_rx      70          Link control frames received

stat_mc_rx      0           Multicast frames received

stat_mc_to      0           Multicast timeouts

stat_mc_tx      0           Multicast frames transmitted

tim_rdy_pri     9539        Time R_RDY high priority

tim_txcrd_z     0           Time BB_credit zero

er_enc_in       0           Encoding errors inside of frames

er_crc          0           Frames with CRC errors

er_trunc        0           Frames shorter than minimum

er_toolong      0           Frames longer than maximum

er_bad_eof      0           Frames with bad end-of-frame

er_enc_out      0           Encoding error outside of frames

er_disc_c3      0           Class 3 frames discarded

open            0           loop_open

transfer        0           loop_transfer

opened          0           FL_Port opened

starve_stop     0           tenancies stopped due to starvation

fl_tenancy      0           number of times FL has the tenancy

nl_tenancy      0           number of times NL has the tenancy

frame_nozone    0           frames rejected due to zone protection

· fabricshow

Switch ID   Worldwide Name           Enet IP Addr    FC IP Addr      Name

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

  1: fffc01 10:00:00:60:69:20:3a:ab  169.190.1.1     0.0.0.0         "Brocade_M"

  2: fffc02 10:00:00:60:69:20:3a:d3  192.168.1.2     0.0.0.0        >"Brocade_N"

The Fabric has 2 switches

· agtcfgShow

Current SNMP Agent Configuration

Customizable MIB-II system variables:

          sysDescr = Fibre Channel Switch.

       sysLocation = End User Premise

        sysContact = Field Support.

  swEventTrapLevel = 0

  authTrapsEnabled = false

SNMPv1 community and trap recipient configuration:

  Community 1: Secret C0de (rw)

    No trap recipient configured yet

  Community 2: OrigEquipMfr (rw)

    No trap recipient configured yet

  Community 3: private (rw)

    No trap recipient configured yet

  Community 4: public (ro)

    No trap recipient configured yet

  Community 5: common (ro)

    No trap recipient configured yet

  Community 6: FibreChannel (ro)

    No trap recipient configured yet

SNMP access list configuration:

Entry 0:  No access host configured yet

Entry 1:  No access host configured yet

Entry 2:  No access host configured yet

Entry 3:  No access host configured yet

Entry 4:  No access host configured yet

Entry 5:  No access host configured yet

· configShow

Ethernet addresses: 0:60:69:20:3a:ab

Nvram datadata: fei(0,0)host:/usr/switch/firmware e=169.190.1.1:ffffff80 g=169.M

diag.postDisable:       0

fabric.domain:  1

fabric.ops.BBCredit:    16

fabric.ops.E_D_TOV:     2000

fabric.ops.R_A_TOV:     10000

fabric.ops.dataFieldSize:       2112

fabric.ops.max_hops:    7

fabric.ops.mode.SeqSwitching:   0

fabric.ops.mode.fcpProbeDisable:        0

fabric.ops.mode.isolate:        0

fabric.ops.mode.longDistance:   0

fabric.ops.mode.noClassF:       0

fabric.ops.mode.pidFormat:      0

fabric.ops.mode.sync:   0

fabric.ops.mode.tachyonCompat:  0

fabric.ops.mode.unicastOnly:    0

fabric.ops.mode.useCsCtl:       0

fabric.ops.mode.vcEncode:       0

fabric.ops.vc.class.2:  2

fabric.ops.vc.class.3:  3

fabric.ops.vc.config:   0xc0

fabric.ops.vc.linkCtrl: 0

fabric.ops.vc.multicast:        7

fabric.ops.wan_tov:     0

fc4.fcIp.address:       0.0.0.0

fc4.fcIp.mask:  0.0.0.0

fcAL.fanFrameDisable:   0

fcAL.openSendCLS:       0

fcAL.useAltBBCredit:    0

lcdContrast:    128

lcdContrast.orange:     208

licenseKey:     SdbyQzRRdzTeczRg;bQSzRQeyS9cRT0SU;RbecbdccS9ScfpdW

route.delayReroute:     0

route.embeddedPortBcast:        1

route.stickyRoutes:     0

rpc.rapid:      1

rpc.rstatd:     0

rpc.rusersd:    0

shell.delete:   0

shell.flowCtl:  0

shell.quiet:    0

shell.timeout:  0

syslog.errDisplayLevel: 5

syslog.errsOnConsole:   1

thresh.alarmsfilter:    1

thresh.thad:    1

xlativeModeDisable:     0

Displaying enabled/disabled portlog events

   start(a switch start or re-start event   ):   Enabled

 disable(a port is disabled                 ):   Enabled

  enable(a port is enabled                  ):   Enabled

   ioctl(a port I/O control is executed     ):   Enabled

      Tx(a frame is transmitted             ):   Enabled

     Tx1(a frame is transmitted, class 1    ):   Enabled

     Tx2(a frame is transmitted, class 2    ):   Enabled

     Tx3(a frame is transmitted, class 3    ):   Enabled

      Rx(a frame is received                ):   Enabled

     Rx1(a frame is received, class 1       ):   Enabled

     Rx2(a frame is received, class 2       ):   Enabled

     Rx3(a frame is received, class 3       ):   Enabled

   stats(port status or statistics          ):   Enabled

     scn(a state change notification        ):   Enabled

  pstate(a port changes physical state      ):   Enabled

  reject(a received frame is rejected       ):   Enabled

    busy(a received frame is busied         ):   Enabled

    ctin(a CT based request is received     ):   Enabled

   ctout(a CT based response is transmitted ):   Enabled

  errlog(a message is added to the error log):   Enabled

 loopscn(a loop state change notification   ):   Enabled

  create(a task is created                  ):   Enabled

   debug(generic debug info                 ):   Enabled

  nbrfsm(neighbor state transition          ):   Enabled

   timer(timer                              ):   Enabled

  nsRemQ(inter-sw NS query                  ):   Enabled

  nsRemR(inter-sw NS response               ):   Enabled

    rscn(RSCN                               ):   Enabled

  reconf(fabric reconfiguration             ):   Enabled

· fanShow

Fan #1 is OK, speed is 8160 RPM

Fan #2 is OK, speed is 8520 RPM

Fan #3 is OK, speed is 8370 RPM

Fan #4 is OK, speed is 8490 RPM

Fan #5 is OK, speed is 8520 RPM

Fan #6 is OK, speed is 8400 RPM 

· gbicShow

port  0: id (sw) Vendor: FINISAR CORP.    Serial No: A214636          

port  1: -- 

port  2: id (sw) Vendor: FINISAR CORP.    Serial No: A217065          

port  3: id (sw) Vendor: FINISAR CORP.    Serial No: A214759          

port  4: id (sw) Vendor: FINISAR CORP.    Serial No: A213360          

port  5: id (sw) Vendor: FINISAR CORP.    Serial No: A214352          

port  6: id (sw) Vendor: FINISAR CORP.    Serial No: A216261          

port  7: id (sw) Vendor: FINISAR CORP.    Serial No: A213941          

· ifModeShow

fei (unit number 0):

     Link mode: Auto-negotiate

lo (unit number 0):

     Link mode: Not applicable

· ifShow

fei (unit number 0):

     Flags: (0x8063) UP BROADCAST MULTICAST ARP RUNNING 

     Type: ETHERNET_CSMACD

     Internet address: 169.190.1.1

     Broadcast address: 169.190.1.127

     Netmask 0xffff0000 Subnetmask 0xffffff80

     Ethernet address is 00:60:69:20:3a:ab

     Metric is 0

     Maximum Transfer Unit size is 1500

     0 packets received; 1 packets sent

     0 multicast packets received

     0 multicast packets sent

     0 input errors; 0 output errors

     0 collisions; 0 dropped

lo (unit number 0):

     Flags: (0x8069) UP LOOPBACK MULTICAST ARP RUNNING 

     Type: SOFTWARE_LOOPBACK

     Internet address: 127.0.0.1

     Netmask 0xff000000 Subnetmask 0xff000000

     Metric is 0

     Maximum Transfer Unit size is 32768

     4 packets received; 4 packets sent

     0 multicast packets received

     0 multicast packets sent

     0 input errors; 0 output errors

     0 collisions; 0 dropped

· portLogShow 

May  7        task       event port  cmd  args

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

11:44:38.799  tSwitch    Tx3      4    0  010111ee,008aa2a4,00000000

11:44:38.799  tReceive   Rx3      4    0  010111ee,000000ae,00000000

11:44:38.799  tSwitch    Tx3      4    0  010111ee,00ecf6d2,00000000

11:44:38.799  tReceive   Rx3      4    0  010111ee,000000b1,00000000

11:44:38.799  tSwitch    Tx3      4    0  010111ee,0034d852,00000000

11:44:38.799  tReceive   Rx3      4    0  010111ee,000000b2,00000000

11:44:38.799  tSwitch    Tx3      4    0  010111ee,003ad58d,00000000

11:44:38.799  tReceive   Rx3      4    0  010111ee,000000b3,00000000

11:44:38.816  tSwitch    Tx3      4    0  010111ee,009f03c5,00000000

11:44:38.816  tReceive   Rx3      4    0  010111ee,000000b4,00000000

11:44:38.816  tSwitch    Tx3      4    0  010111ee,00536d56,00000000

11:44:38.816  tReceive   Rx3      4    0  010111ee,000000b5,00000000

11:44:38.816  tSwitch    Tx3      4    0  010111ee,0039daf7,00000000

11:44:38.816  tReceive   Rx3      4    0  010111ee,000000b6,00000000

11:44:38.816  tSwitch    Tx3      4    0  010111ee,00023776,00000000

11:44:38.816  tReceive   Rx3      4    0  010111ee,000000b9,00000000

11:44:38.816  tSwitch    Tx3      4    0  010111ee,00ff6ab6,00000000

11:44:38.816  tReceive   Rx3      4    0  010111ee,000000ba,00000000

11:44:38.816  tSwitch    Tx3      4    0  010111ee,00a4f800,00000000

11:44:38.816  tReceive   Rx3      4    0  010111ee,000000bc,00000000

11:44:38.816  tSwitch    Tx3      4    0  010111ee,00f026df,00000000

11:44:38.833  tReceive   Rx3      4    0  010111ee,000000c3,00000000

· portLogShowPort

May  7        task       event port  cmd  args

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

11:44:38.883  tSwitch    disable  0       2

11:44:38.883  tSwitch    pstate   0  LF2

11:44:39.399  interrupt  scn      0    2

11:44:41.583  tSwitch    start            100

11:44:42.199  tSwitch    enable   0       1

11:44:42.216  tSwitch    pstate   0  OL1        * 2

11:44:42.516  interrupt  pstate   0  LF2

11:44:44.833  tReceive   pstate   0  LF1

11:44:44.949  tReceive   pstate   0  OL2

11:44:44.949  tReceive   pstate   0  LR2

11:44:44.949  tReceive   pstate   0  LR3

11:44:44.966  tReceive   pstate   0   AC

11:44:45.016  tSwitch    Tx3      0 2112  02fffffd,00fffffd,0001ffff,7e7e7e7e

11:44:45.016  tReceive   Rx3      0 2112  02fffffd,00fffffd,0001ffff,7e7e7e7e

11:44:45.083  tSwitch    Tx3      0 2112  02fffffd,00fffffd,0011ffff,7f7f7f7f

11:44:45.099  tReceive   Rx3      0 2112  02fffffd,00fffffd,0011ffff,7f7f7f7f

11:44:45.166  tSwitch    Tx3      0 2112  02fffffd,00fffffd,0021ffff,7e7e7e7e

11:44:45.166  tReceive   Rx3      0 2112  02fffffd,00fffffd,0021ffff,7e7e7e7e

11:44:45.233  tSwitch    Tx3      0 2112  02fffffd,00fffffd,0031ffff,7f7f7f7f

11:44:45.249  tReceive   Rx3      0 2112  02fffffd,00fffffd,0031ffff,7f7f7f7f

11:44:45.316  tSwitch    Tx3      0 2112  02fffffd,00fffffd,0041ffff,7f7f7f7f

11:44:45.316  tReceive   Rx3      0 2112  02fffffd,00fffffd,0041ffff,7f7f7f7f

· portShow 1

portFlags: 0x20041       PRESENT U_PORT LED

portType:  3.1

portState: 2    Offline  

portPhys:  2    No_Module

portScn:   0             

portRegs:  0x80020000

portData:  0x10309f70

portId:    011100

portWwn:   20:01:00:60:69:20:3a:ab

portWwn of the device(s) connected:

        None

Distance:  normal

Speed:     1Gbps   

Interrupts:   0          Link_failure: 0          Frjt:         0          

Unknown:      0          Loss_of_sync: 0          Fbsy:         0          

Lli:          0          Loss_of_sig:  0          

Proc_rqrd:    0          Protocol_err: 0          

Timed_out:    0          Invalid_word: 0          

Rx_flushed:   0          Invalid_crc:  0          

Tx_unavail:   0          Delim_err:    0          

Free_buffer:  0          Address_err:  0          

Overrun:      0          Lr_in:        0          

Suspended:    0          Lr_out:       0          

Parity_err:   0          Ols_in:       0          

                         Ols_out:      0 

· portStatsShow 1

stat_wtx        0           4-byte words transmitted

stat_wrx        0           4-byte words received

stat_ftx        0           Frames transmitted

stat_frx        0           Frames received

stat_c2_frx     0           Class 2 frames received

stat_c3_frx     0           Class 3 frames received

stat_lc_rx      0           Link control frames received

stat_mc_rx      0           Multicast frames received

stat_mc_to      0           Multicast timeouts

stat_mc_tx      0           Multicast frames transmitted

tim_rdy_pri     0           Time R_RDY high priority

tim_txcrd_z     0           Time BB_credit zero

er_enc_in       0           Encoding errors inside of frames

er_crc          0           Frames with CRC errors

er_trunc        0           Frames shorter than minimum

er_toolong      0           Frames longer than maximum

er_bad_eof      0           Frames with bad end-of-frame

er_enc_out      0           Encoding error outside of frames

er_disc_c3      0           Class 3 frames discarded

open            0           loop_open

transfer        0           loop_transfer

opened          0           FL_Port opened

starve_stop     0           tenancies stopped due to starvation

fl_tenancy      0           number of times FL has the tenancy

nl_tenancy      0           number of times NL has the tenancy

frame_nozone    0           frames rejected due to zone protection

· psShow

Power Supply #1 is OK

 0035(Date Code), DH000061555(Brocade S/N), 60-0000734-02(Brocade P/N), G(Rev)

00001(Vendor ID),    20147176(Vendor S/N),       000G0053(Vendor P/N),  08(Rev)

Power Supply #2 is faulty

 0035(Date Code), DH000061490(Brocade S/N), 60-0000734-02(Brocade P/N), G(Rev)

00001(Vendor ID),    20147111(Vendor S/N),       000G0053(Vendor P/N),  08(Rev)

· tempshow

 31   26   26   26   26  Centigrade

 87   78   78   78   78  Fahrenheit

4.3. SAN backup Library management

To provide high speed and more reliable backup environment, we are using SAN as primary medium for backup environment. Link between hosts and backup libraries (tape drives) is realised by Fibre Channel. This method of backup is known as LAN free backup. Currently we have 3 separate backup SAN’s:

· HP-UX Production SAN

· 3 backup libraries

· 10 hosts

· SUN Production SAN

· 1 backup library

· 5 hosts

· HP-UX UAT/COB SAN

· 3 backup libraries

· 11 hosts

4.3.1. Installation of new SAN backup library

Library vendor is responsible for configure delivered device, based on CIBIS UNIX SA advices. Libraries have to be connected to the fabric and have setup SCSI-FC mappings based on our requirements (because currently used drives are not directly connected the FC). To translate SCSI to FC, we are using:

· External Bridges (STE-1 and SCSI Bridge FC 4/2)

· Built-in Bridges (STE-3, STE-4, STE-5, STE-6, MSL-1)

· Network Storage Routers (ATL-1)

4.3.2. SAN backup library maintenance

SAN backup library maintenance means:

· New firmware installation (on the Library, Tape Drives, FC-SCSI translation devices),

· Preventive maintenance,

· Replacement of components (based on Vendor release notes recommendation),

In case of maintenance of SAN backup libraries, SAN Administrators, have to:

· Create appropriate OneInfo ticket, described our changes (change title should include SAN word),

· Agree with other WRDC Teams maintenance schedule,

· Schedule maintenance time during backup green zone window,

· Monitor all tasks done by HP,

· After maintenance check SAN backup library functionality (machines can see tapes, robotics, run test backup).

4.3.3. Connecting backup library and hosts to the Backup SAN

To connect new Backup Library and host to the backup SAN, we need to have appropriate OneInfo request. UNIX-P&I Team has to:

· Analyze, that we have free resources,

· Create new zones,

· Connect Library or Host to the SAN,

· Check connections from the FC Switch point of view,

· Check from the host site, that all SAN backup resources are visible.

4.3.4. SAN backup library administration

CIBIS UNIX SA Team does library administration. To these tasks we can include:

· Check resource availability from host point of view,

· Check status of tape devices,

· Check status of backup libraries,

· Check errors generated by the SAN Backup Libraries interfaces.

Above listed tasks can be done from:

· Hosts, connected to the backup SAN,

· WEB browsers, by connecting to the Library (list of available network interfaces below):
· 169.162.150.44

ATL1’s NSR (access on demand)

· 169.162.155.72

MSL-1

· 169.162.151.99

STE-1
· 169.162.157.29

STE-5
· 169.162.152.89

STE-6
· FC switches,

Some of these tasks can be also classified as proactive monitoring. 

4.3.5. SAN backup library fail procedure

In case of Backup Libraries fail CIBIS UNIX SA Engineers have to:

· Call immediately to:

· Support Centre, raise problem ticket as “Critical”, specify System handle and describe a problem, if necessary send all additional information requested by HP. 

System handle for FC Switches arrays are a part of monthly updated “WRDC SAN & CAS Inventory”

· Follow WRDC “Problem Management” Procedure available on the web site:

http://partnerwar.pl.citicorp.com/warsaw/DCInfo/WRDCManuals/Level3.html
· Assist during repairing of Backup Library Environment*) by the Vendor

Backup Library Environment represents Backup Library with FC-SCSI translation devices.
5. Entitlement reviews

According to current Information Security Standards, there should be user entitlement review done for SAN environment. 

Twice a Year SE Security & Compliance Officer prepare list of users and SAN resources, which is reviewed by UNIX-P&I Team Members. 

Short process description:

· Twice a Year "Security & Compliance Officer" sends "SAN users and inventory" to:

· UNIX-P&I Manager,

· EMEA HPUX BAU SA Manager,

· WRDC Solaris SA Manager

 And request to check and verify the current list of users and SAN resources 

Based on this information, SE Security & Compliance Officer specifies resources to be release (from host perspective and SAN resources). The time frame for any changes, which needs to be done after Entitlement Reviews, is one month.
6. Proactive monitoring

To ensure, that SAN is working properly, we have implemented few proactive monitoring tools:

· Host based monitoring (ISEE implemented on HP-UM servers).

More details about ISEE in attached file:





[image: image8.wmf]citi_isee_new.doc


· XP disk arrays health check (Continuous Track).

More details about C-Track in attached file:




[image: image9.wmf]"HP StorageWorks 

XP Disk Array Remote Support Service With Continuous Track.pdf"


7. Vendor dial-in/out access

Some vendors required dial-in/out access to Enterprise Class Devices, like FC Switches or disk arrays. Currently in the WRDC we have below listed access to SAN devices:

· FC Switches:

· There are no dial-in/out vendor access to these devices

· XP Disk Arrays:

· There is only dial-out line. Disk arrays can only send logs to the vendor Competency Centre

· Vendor dial-in access is only available in emergency case. Detailed steps are describes in the paragraph “5.1.4. XP Disk array fail procedure”
Understanding Citigroup security needs, HP describes security solution included in modem connections for HP Disk arrays, listed below:

· Continuous Track (CT) gathers maintenance information only, customer data is not accessible,

· No physical or logical connection between CT and customer data on the disk,

· Unique Protocol: CT uses q unique protocol and file formats, witch is virtually unhackable,

· Outbound & Call Back: CT, via SVP, calls Stress Free Central. When a remote console session is requested, CT disconnects and Stress Free Central awaits a call back from the unit,

· Point-to-Point Communication: CT calls a pre-programmed phone number, at Stress Free Central. CT does not use the Internet,

· Multi Layered Passwords: Several layers of passwords must be authenticated before any communication with CT on the SVP can be received. 

· Pre-Programmed Phone Numbers: CT installed with pre-programmed numbers, which can only be modified by unique HP software located in the Stress Free Central.

There is a controlled RA.
This Process Control Manual has been generated from version 1.2 of the WRDC SE/UNIX SAN Handbook. This document has been reviewed and revised due to the creation of the CIBIS entity within EMEA, and documents current processes and procedures within the unit. Further revisions will be completed during 2007 as CIB Technology standards are further adopted.
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Legal Notice 
 


The information contained in this document is subject to change without notice. 


Hewlett-Packard makes no warranty of any kind with regard to this material, 
including, but not limited to, the implied warranties of merchantability and fitness for 
a particular purpose. Hewlett-Packard shall not be liable for errors contained herein 
or for incidental or consequential damages in connection with the furnishing, 
performance or use of this material. 


Hewlett-Packard assumes no responsibility for the use or reliability of its software on 
equipment that is not furnished by Hewlett-Packard. 


This document contains proprietary information, which is protected by copyright. All 
rights are reserved. No part of this document may be photocopied, reproduced or 
translated to another language without the prior written consent of Hewlett-Packard 
Company. 


© 2006 by Hewlett-Packard Company 
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Array Identification 
ARRAY MEASURED 


XP System ID:  60406 
XP Model Number: XP1024 
Firmware Version: 2114140000 
Cache Memory:  16 GB 
Shared Memory: 2048 MB 


 
HISTORICAL PERIOD ANALYZED 


 Start Date: 24-Jun-2006 
 End Date: 30-Jun-2006 


Introduction to the Report 
PURPOSE  


The purpose of this Array Performance Report is to provide you with an understanding of how your 
XP array is currently performing, identify performance gains that may be available, and outline 
actions your organization can take to improve array performance. 


Many factors can affect array performance. These include hardware parameters, such as the 
amount of cache and the number of control processors; connectivity issues, including host bus 
adapters and system connectivity; software issues, including Business Copy, Continuous Access, 
and RAID Manager; and a multitude of array configuration settings, including RAID levels, LDEV 
layout, LDEV size, and LDEV contention. Our analysis involved review of these and other factors.  


Additionally, overall array performance is usually the result of multiple factors affecting the array at 
the same time. Because of this, the report addresses not only individual factors, but also the likely 
interactions between various settings and conditions. 


Finally, many performance factors involve tradeoffs. For example, selecting a certain RAID level 
may provide increased data availability, but decrease overall array I/O. An important part of the 
Findings and Recommendations section of the report is to highlight the tradeoffs associated with 
your XP array, and to propose ways you might address them. 


CONTENT 


The report has three main sections: 


 Findings and Recommendations. Summarizes our analysis. Presents the conditions 
we observed and suggests underlying causes. If appropriate, actions will be proposed to 
address array performance. 
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 Detailed Performance Data. Provides graphs for key performance measurements, 
along with explanations of why the data is important. Additionally, this section provides 
descriptions of overall array architecture and selected array components. 


 Appendices. Provides additional data concerning the XP array. 


 
METHODOLOGY 


Our analysis of your XP array involved three main steps. First, we installed and ran a data 
collection tool, HP StorageWorks Performance Advisor XP, for a specific time period, usually in the 
range of 7 to 10 days. The tool collected a variety of performance statistics, then combined the 
data to form hourly averages. 


In the second step, the data file generated by the collection tool was processed by a proprietary HP 
performance analysis program. The output of that program is the performance graphs presented 
later in this report. 


Third, our storage specialist evaluated the performance graphs, keeping in mind your overall 
storage environment and the configuration of your XP array. That analysis is summarized in the 
Findings and Recommendations immediately following. 
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Findings and Recommendations 


 
FINDINGS 


June XP1024 array performance review comparing last month’s shows second highest array load 
remaining. Also this time performance issues can’t be found. Application or databases changes 
were done, because sequential read and random read characteristics was changed. Bottleneck and 
performance issues can’t be pointed. Array performs enough.  


 


In terms of detailed performance, following sections were observed 


 Client Host Interface Processors (CHIP). June CHIP pair’s utilization was observed on 
medium level. All CHIP’s processors utilization stayed on unchanged level and doesn’t 
cross 90%. When port utilization rises, may cause performance degradation and I/O 
delay. 


 Cache. XP array has 16 GB of cache memory installed. June level of utilization was 
observed to be between 85 to 100 %. Read hit percentages metrics indicator of cache 
utilization is other useful metric. This was observed to be between 85-95%, this is most 
constant performance parameter.  


 Array Control Processors (ACP). Utilization of the ACP pairs was between 25%-40% 
during analyzed June period (except EOD tasks) and remains unchanged.  


 LDEVs and disc groups. XP1024 array disc are highly utilized like last month, but 
aren’t overloaded.  Analyzing charts all the time we can observe none proportional discs 
group’s utilization. As in all previous months I/O gap between most and less used disc 
group were significant. June highest load was observe for: 2-7, 2-8, 2-6, 2-12, 2-10, 2-3, 
4-13, 4-10 discs and 1:52, 1:09, 1:39, 1:29, 1:19, 1:45, 1:65, 1:C5 LDEV’s 


 


RECOMMENDATIONS 


For few disc groups’ and LDEV’s utilization all the time remains high. This it’s caused by 
application land data layout. Potential performance issue caused by overloaded CHIP’s 
processors and disc groups can be avoided by spreading data between heavy and less used 
CHIP’s ports and discs. This can help during highest array load i.e. during routine evening tasks. 
Current analysis of XP1024 array shows enough capacity for slight load grows. 
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Detailed Performance Data 
The graphs on the following pages provide information about five aspects of this array:  


 Overall array performance 


 Cache 


 Client Host Interface Processors  


 Array Control Processors  


 LDEVs 


 


Overall Array Performance 


 
The HP Storageworks Disk Array XP1024 is a high end, high performance disk array. It has many 
complex subsystems with many interacting components. How these components interact and other factors 
need to be considered before arriving at an accurate diagnosis of the overall array performance. 


Host servers are connected via Fibre Channel to the CHIPs (Client Host Interface Processors). CHIPs 
process host I/Os, communicate and transfer data to and from the cache and shared memory, and signal 
the ACPs (Array Control Processors) to access the disks. They transfer data over dual 15GB/s crossbar 
switches to signal and communicate with the other components.  


The ACPs handle all data transfers (read and writes) to and from the disks via logical-to-physical 
address translation between the cache and the attached disks. They also support all RAID functions.  


The disk drives are organized in array groups, each of which consists of either 4 or 8 disks for 
either RAID 0/1 or RAID 5. Logical devices (LDEVs) are then spread across these array groups. Once 
addressed, these LDEVs are accessible as LUNs. 
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 The diagram below presents an architectural diagram of the XP1024 components. 
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Figure 1 – Total I/O Rate 


 


 
 


Figures 1 and 2 show the number of total read and write I/O operations per second. The data points 
shown represent average I/O rates over the sampling period. 


Figure 1 shows the number of total read and write I/O operations per second over the entire data 
collection period. Figure 2 shows the same data averaged over a 24-hour period. The 24-hour data is 
provided because it yields good insight into variations in processing loads throughout the day. 


These graphs include both sequential and random I/O rates. They show the total number of I/O 
requests the array is receiving from all connected servers. They also can be used to check workload—
or demand—trends.  


"Total Back-end I/O" may be compared to Total I/O and the difference is due to the effects of the 
array cache. The Back-end I/O load is borne by the Array Groups and ACP pairs, whereas the Total 
I/O load is carried by the CHIP ports. 


Every environment will experience different I/O levels at different times and on different days. Online 
usage, batch processing, and backup loads are the types of processing that cause varying I/O levels. 
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Figure 2 – Total I/O Rate, by Hour of the Day 
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Figure 3 – Total I/O Rate, Detail 


 


 
 


Figure 3 separates the total I/O rate into three components: sequential, random and cache fast writes 
(CFW) I/Os. The graph displays the number of each type of I/O operations per second. The data 
points shown represent average I/O rates over the sampling period.  


Sequential I/Os occur when data is read from or written to consecutive addresses. This is often 
observed when running batch processing, handling backup, or performing large database scans. 


Random I/Os occur when applications address non-consecutive blocks of data. Online transaction 
processing (OLTP) commonly generates this type of disk activity. 


CFWs are a special class of I/O activities used for mainframe connectivity and HP’s Continuous Access 
remote mirroring software. 
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Figure 4 – Read/Write Ratio 


 


 
 


Figures 4 and 5 show the ratio of read activity to write activity for the entire array. The data points 
shown represent average read/write ratios over the sampling period. For e.g. the data point of X on 
the graph indicates X% read activity and (100-X) % of write activity. They include both sequential and 
random I/O activity. 


Figure 4 shows the ratio of reads to writes over the entire data collection period. Figure 5 shows the 
same data averaged over a 24-hour period. The 24-hour data is provided because it yields good 
insight into variations in processing loads throughout the day. 


Understanding the read/write ratio gives insight into application workloads. It can also be helpful in 
determining if additional array cache is needed. 
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Figure 5 – Read/Write Ratio, by Hour of the Day 
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Figure 6 – Read/Write Detail 


 


 
 


Figure 6 displays the total I/Os separated into different I/O types. This includes sequential reads and 
writes and random reads and writes, displayed as the number of I/O operations per second.  


This graph provides more detail than the previous graphs about the types of I/O occurring on the 
array. 
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Cache 


Cache is memory used to buffer data. XP disk arrays are cache-centric, meaning that all data must flow 
through the cache. No data flows directly between hosts and disks. Additionally, in order to insure 
cache integrity, any data not yet written to disk is maintained in cache twice, in two separate areas. 
This process is called duplexing. 


When performing reads from the array, the CHIP first checks to see if the data is already in cache. If it 
is, the data will be retrieved directly, with no read from the backend (ACPs and disks). This is called a 
read hit. Read hits will give the best performance for I/O, therefore a high percentage of read hits is 
advantageous. The figure below shows the process for a read hit. 


If the data is not already in cache, then it must be read from disk and put into cache by an ACP. This is 
called a read miss. Once the data is in cache, it is read by a CHIP and sent to the requesting host. 
This will take longer than a read hit, as the data needs to be physically read from the disk. XP arrays 
also have several advanced algorithms that will pre-emptively read data into cache to increase the read 
hit rate. The figure below shows the process for a read miss. 


CHIP’s


Data


Cache


Directory


Shared Memory


1


2


ACPs Disk
UnitsHost


3


Read Hit


Server Issue Read Request to XP Chip Port
1. CHIP initiates a search on the cache directory
2. Requested data is immediately transferred to the host
3. Directory in cache is modified to reflect the most recently used data
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Data
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Server Issues Read Request to XP Chip Port
1. CHIP initiates a search on the cache directory
2. Data not in cache is transferred from the disk
3. Requested data is transferred to the hosts
4. Directory in cache is modified to reflect the most recently used data


2


 


 


Regarding writes, a record is not written directly to disk, but is first written by the CHIPs to cache. Once 
the data has been written to cache, the host receives an I/O completion message. This results in fast 
write times. In the background, the ACPs will copy this data to the disks. This is called a write 
destage. The figure below shows the process for a fast write and a write destage.  


Data


Cache


Directory


Shared MemoryCHIP’s


1


4


ACPs Disk
UnitsHost


3


Fast Write / Write Destage


Server writes data to XP Chip Port
1. CHIP initiates a search on the cache directory
2. Data is transferred from the host to the cache and duplexed
3. Directory in cache is modified to reflect the most recently used data
4. Host is notified of I/O completion
5. Data is destaged to the disk in background at a later time


5
2


 


Just as there are read hits and read misses, there are also write hits and write misses. A write hit 
occurs when space is available in cache for an incoming write. In this situation, the I/O is written 
immediately to cache and the host receives a I/O completion message. A write miss occurs when 
space in cache is not available for the incoming write. In this scenario, the array must first free-up the 
necessary cache by destaging some data to disk. Once this occurs, the incoming I/O is then written to 
that free area. The host must wait for this process to be completed before it receives a completion 
message. 
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Figure 7 – Cache Utilization 


 


 
 


 Figures 7 show the utilization of the cache in the array.  
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Figure 8 – Cache Write Pending 


 


 
 
 


 Figure 8 displays the amount of data in the cache that is waiting to be written to a disk 


 
Understanding cache write pending data is also important in determining if sufficient cache is 
available. 
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Figure 9 – Percent Read Hits 
 


 
 


Figure 9 displays read hits as a percentage of total read operations. The balances of read operations 
(the total minus the percentage of read hits) are read misses. Explanations of these I/O activities are 
provided in the description on the preceding pages. 


The graph includes the sequential and random read hits.  


Like with write activity, understanding read hits and misses is also important in determining if sufficient 
cache is available. 
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Figure 10 – Total Backend Transfer 


 


 
 


Figures 10 and 11 show the operation of the ACPs in transferring data between disk drives and cache. 
This backend operation includes sequential and random drive-to-cache transfers (reads) and all cache-
to-drive transfers (writes). 


Figure 10 shows the number of total number of transfers per second over the entire data collection 
period. Figure 11 shows the same data averaged over a 24-hour period. The 24-hour data is provided 
because it yields good insight into variations in processing loads throughout the day. 


This data is valuable in determining is sufficient ACP capacity and cache are available. 


 







Array Performance Report  Detailed Performance Data 


 21  


 
Figure 11 - Total Backend Transfer, by Hour of the Day 
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Client Host Interface Processors (CHIPs) 


 
The CHIP (Client Host Interface Processor) is the interface between the array and its hosts. These 
connections can either be direct or via a SAN (Storage Area Network ). The CHIP performs two major 
functions: controlling cache and processing host commands and data. All CHIPs contain multiple 
processors, which handle all I/O requests. 


CHIP boards are always installed in pairs to provide redundancy. In XP1024 arrays, only fibre channel 
(FC) CHIP boards are used.  


Each FC CHIP board contains four or eight FC ports (or 8 or 16 ports for the CHIP pair).  


CHIP utilization is evaluated by examining the busy percentage of the various processors. To optimize 
performance of the array, the I/O load should be distributed evenly across the available processors 
and ports. 


The figures below show diagrams of the FC CHIPs in standard and high-performance modes. 


 


 
A four-port Fibre Channel CHIP board can be configured into two operating modes: 'Standard Mode' 
or 'High Performance Mode' (only "Standard Mode" is supported with the eight port CHIP boards). In 
'Standard Mode' one MIPS RISC processors used to control each Fibre Channel port. In "High 
Performance mode' the CHIP is operating as a single unit, the port bypass circuit is enabled and three 
of the four external Fibre Channel host connect ports are disabled. The circuitry on the CHIP then uses 
all four MIPS processors to control just one Fibre Channel host port. This mode provides a very high 
throughput for the one host port. "High Performance Mode" cuts the number of available host connect 
ports on a four port CHIP board in by three. 
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CHIP Addressing. 


There are two different addressing conventions for CHIP pairs: one for the physical location of the CHIP boards 
and another for logical addressing. The table below describes these addressing schemes. The first CHIP pair 
can also be called the basic pair. 


In case of 4 ports: 


                           Physical/(Logical)    Physical/(Logical) 


1st CHIP Pair C1P (Ports 1A, 1B, 1C & 1D)   C2V (Ports 2A, 2B, 2C & 2B) 


2nd CHIP Pair C1Q (Ports 1E, 1F, 1G & 1H)   C2W (Ports 2E, 2F, 2G & 2H) 


3rd CHIP Pair C1R (Ports 1J, 1K, 1L & 1M)   C2X (Ports 2J, 2K, 2L & 2M) 


4th CHIP Pair C1S (Ports 1N, 1P, 1Q & 1R)   C2Y (Ports 2N, 2P, 2Q & 2R) 


 
In case of 8 ports: 


             Physical/(Logical)    Physical/(Logical) 


1st CHIP Pair C1P (Ports 1A, 1B, 1C, 1D, 3a, 3b, 3c, 3d) C2V (Ports 2A, 2B, 2C, 2B, 4a, 4b, 4c, 4d) 


2nd CHIP Pair C1Q (Ports 1E, 1F, 1G, 1H, 3e, 3f, 3g, 3h) C2W (Ports 2E, 2F, 2G, 2H, 4e, 4f, 4g, 4h) 


3rd CHIP Pair C1R (Ports 1J, 1K, 1L, 1M, 3j, 3k, 3l, 3m) C2X (Ports 2J, 2K, 2L, 2M, 4j, 4k, 4l, 4m) 


4th CHIP Pair C1S (Ports 1N, 1P, 1Q, 1R, 3n, 3p, 3q, 3r) C2Y (Ports 2N, 2P, 2Q, 2R, 4n, 4p, 4q, 4r) 
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Figure 12 – CHIP Utilization 


 


 
 


Figures 12 through next show utilization for the CHIP pairs in the array. The data points in each graph 
are the average utilization of the processors on one or more CHIP pairs.  


Figure 12 provides data for all CHIP pairs in the array. Figure 13 provides this same data averaged 
over a 24-hour period. 


The data shown in these graphs help determine if the array has sufficient CHIP capacity. They also 
show the I/O load balance among the various ports and their associated processors. 
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Figure 13 – CHIP Utilization, by Hour of the Day 
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Figure 14 – CHIP Processor Utilization 
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Figure 15 – CHIP Processor Utilization 
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Figure 16 – CHIP Processor Utilization 
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Figure 17 – CHIP Processor Utilization 
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Array Control Processors (ACPs) 


 
An ACP (Array Control Processor) handles all data transfers between cache and the disks attached to 
that ACP. ACPs are always installed in pairs for redundancy. In XP1024 arrays, there will be from one 
to four ACP pairs installed.  


The primary ACP activity is processing read misses and write destages. Secondary activities include 
implementing the various RAID levels, providing media protection, and handling logical-to-physical 
address translation.  


Each ACP has four Fibre Channel buses that are controlled by four processors. The processors are 
responsible for handling I/Os. By looking at the percentage of utilization of these processors, utilization 
of the ACP pair as a whole can be measured. 


Each ACP also has additional dedicated processors for generating parity calculations for RAID 5.  


The figure below shows the details of the ACPs and their connections to the disks.  


 


MIPS 
160Mhz 


Shared Memory I/F Cache Memory I/F


MIPS 
160Mhz


MIPS
160Mhz


MIPS
160Mhz


Internal Connect


DRR DRR DRR


FC FC FC FC


FibreChannel


DRR







Array Performance Report  Detailed Performance Data 


 31  


 
Figure 18 – ACP Utilization 


 


 
 


Figures 18 and 19 shows the average utilization of the various ACP pairs. The graphs will display from 
one to four lines, depending on the number of ACP pairs installed in the array.  


Figure 18 shows ACP utilization over the entire data collection period. Figure 19 shows the same data 
averaged over a 24-hour period. The 24-hour data is provided because it yields good insight into 
variations in processing loads throughout the day. 


The data points represented by the lines show the busy time of the processors on each ACP pair. 
Because the four processors in an ACP pair are automatically balanced, the utilization of all four 
processors has been averaged into single data points.  


This data shows whether the workload is balanced among the ACP pairs. If one ACP pair is much 
busier than another pair, it may indicate an imbalance of I/Os within the array. 
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Figure 19 – ACP Utilization, by Hour of the Day 
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LDEVs 


 
The physical disks are arranged in groups of either four or eight disk mechanisms (spindles). This is 
called an array group. Array groups consists of 4 or 8 disks either for RAID 0/1 or RAID 5 


Array groups contain multiple logical units (LDEVs), which are distributed evenly across the array 
group. The number of LDEVs in a array group is determined by LDEV size, physical disk capacity, and 
the RAID level for the array group.  


The LDEV size is determined by the emulation type. There are six emulation types supported on the 
XP1024, as follows: 


Emulation Type LDEV Size 


Open-3 2.4GB 


Open-8 7.2GB 


Open-9 7.3GB 


Open-E 14.5GB 


Open-L 36.4GB 


Open-V Variable 


 


Three disk sizes are available on the XP1024 array: 36GB, 73GB and 146GB.  


These factors, in combination with RAID levels, were used to determine the number of LDEVS in the 
array groups in your XP array.  


The LDEVs are mapped, via software, to the Fibre Channel CHIPs. This allows hosts to “see,” and thus 
access, the LDEVs.  


The figure below shows the relationship between LDEVs and Array Groups. 
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Figure 20 – Total Back-end I/O Rate, First Top 8 LDEVs 


 


 
 


Figure 20 shows the number of Back-end I/O operations per second performed by the busiest 8 LDEVs. 
The data points include all I/O types, including read and write activity for both random and sequential 
I/Os.  


These LDEVs—the most active in the array—can point to potential bottlenecks within the system. To 
maximize performance of the array, the I/O load needs to be distributed across LDEVs on different 
array groups.  


Note that this graph shows the real back-end I/O rate sustained by the LDEVs and that this can be 
compared to the potential maximum throughput of the hardware. The maximum throughput varies 
depending on RAID level and disk mechanism type and other factors such as the size of the individual 
I/Os. 
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Figure 21 – Total Back-end I/O Rate, First Top 8 Array Groups 


 


 
 


Figure 21 shows the number of Back-end I/O operations per second performed by the busiest 8 array 
groups. The data points include all I/O types, including read and write activity for both random and 
sequential I/Os.  


These array group’s —the most active in the array—can point to potential bottlenecks within the system. 
To maximize performance of the array, the I/O load needs to be distributed across LDEVs on different 
array groups.  


Note that this graph shows the real back-end I/O rate sustained by the Array Groups and that this can 
be compared to the potential maximum throughput of the hardware. The maximum throughput varies 
depending on RAID level and disk mechanism type and other factors such as the size of the individual 
I/Os. 
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Figure 22 – Total Front-end I/O Rate, First Top 8 LDEVs 


 


 
 


Figure 22 shows the number of Front-end I/O operations per second performed by the busiest 8 LDEVs. 
The data points include all I/O types, including read and write activity for both random and sequential 
I/Os.  


These LDEVs —the most active in the array—can point to potential bottlenecks within the system. To 
maximize performance of the array, the I/O load needs to be distributed across LDEVs on different 
array groups. 
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Figure 23 – Total Front-end I/O Rate, First Top 8 Array Groups 


 


 
 


Figure 23 shows the number of Front-end I/O operations per second performed by the busiest 8 array 
groups. The data points include all I/O types, including read and write activity for both random and 
sequential I/Os.  


These array group’s —the most active in the array—can point to potential bottlenecks within the system. 
To maximize performance of the array, the I/O load needs to be distributed across LDEVs on different 
array groups.  
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Appendix 
Figure 24 – Total Back-end I/O Rate, Next Top 8 LDEVs 


(LDEV 9 - 16) 
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Figure 25 – Total Back-end I/O Rate, Next Top 8 LDEVs 
(LDEV 17 - 24) 
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FC Switch - Senatorska


			


						Switch Name:			Model:			Fabric OS Rel.			IP Address:			Destination:			License:


						DC Senatorska


						Brocade-A			B2800			v2.6.2c			169.162.157.58			HPUX			Szb99c9deyT0cAAj:
    Web license
    Zoning license
cSdQRb9bbRdTeRSY:
    QuickLoop license
SeRzQzSbczTfS0Ra:
    Fabric license


						Brocade-B			B2800			v2.6.2c			169.162.157.53			HPUX			bSyQRQS9S9cTzRSR:
    Web license
    Zoning license
bzdbSdb9yc0ecTw:
    QuickLoop license
bQczSbdyRQcRd0TG:
    Fabric license


						Brocade-G			B2800			v2.6.2c			169.162.165.93			HPUX			S9zSbSeedRTA0Tc9:
    Web license
    Zoning license
9ydc9RR9AzedA6:
    QuickLoop license
SyeQcd9cbSTzfRdi:
    Fabric license
RdzyybSyQbUe0zz7:
    Fabric Watch license
RdzyybSyQbSe0B0I:
    Release v2.2 license


						Brocade-H			B2800			v2.6.2c			169.162.165.92			HPUX			RdcScdebRQSedTdI:
    Web license
    Zoning license
S9dSeceQycTAeTfz:
    QuickLoop license
RbSQdz9Q9RScTReH:
    Fabric license
RcyzeSbeSUdz0fY:
    Fabric Watch license
RcyzeSbeSSdzCgj:
    Release v2.2 license


						Brocade-L			B3800			v3.2.0a			169.162.165.90			HPUX Backup			S9c9RSQSy9TAdAS6:
    Web license
cQ9QRdRe9RdRARSR:
    Zoning license
SbcecQddyRTcdfd0:
    QuickLoop license
yRcbczdzzzSdcd7:
    Fabric license


						Brocade-E			B2400			v2.6.2c			no IP			Former HPUX Backup                        not connected			9e9cSSRy9AfAdT5:
    Web license
    Zoning license
Sby9eRR9cbTczAfv:
    QuickLoop license
ycyddc9eQzdzeeW:
    Fabric license
bze9y9ddSye0fAzc:
    Fabric Watch license
bze9y9ddSyc0fM0n:
    Release v2.2 license


						Brocade-M			B2400			v2.1.7			no IP			not connected Mved from Senatorska to Goleszowska (not in secure DataCentre)			SdbyQzRRdzTeczRg:
    Fabric license
bQSzRQeyS9cRT0SU:
    Web license
    Zoning license
    SES license
RbecbdccS9ScfpdW:
    Unknown license
    Unknown license
    Unknown license


						Brocade-N			B2400			v2.1.7			no IP			not connected Mved from Senatorska to Goleszowska (not in secure DataCentre)			SzzyyccbzdT00zzE:
    Fabric license
RyRdQRyedeSzSqSO:
    Unknown license
    Unknown license
    Unknown license
bbyzye99deccz0zW:
    Web license
    Zoning license
    SES license





Former HPUX backup


Switch from London


Switch from London





FC Switch - Goleszowska


			


						Switch Name:			Model:			Fabric OS Rel.			IP Address:			Destination:			License:


						DC Goleszowska


						Brocade-J                           sw12k1			B12000			v4.4.0f			169.162.151.176			HPUX			SQeyR9zbRZRfzSB:
    Web license
    Zoning license
    Fabric license
    Fabric Watch license
    Performance Monitor license


						Brocade-K                           sw12k2			B12000			v4.4.0f			169.162.151.174			HPUX			S99zcSeRdSZAA0dT:
    Web license
    Zoning license
    Fabric license
    Fabric Watch license
    Performance Monitor license


						Brocade-I Backup_SAN_switch			B3800			v3.2.0a			169.162.151.138			HPUX Backup			RSSS9zcyRdSTTTAa:
    Web license
SbecQReRSyTcfdRT:
    Zoning license
eSQSyQQQyfTRTzB:
    QuickLoop license
bSzbRzQbSQcT0cS5:
    Fabric license
SRRQcdbd9RVSSRdG:
    Fabric Watch license


						Brocade-D			B2800			v2.6.2b			169.162.151.245			SUN			ybR9d9RcczcSAeR:
    Web license
    Zoning license
SRcSRcz9QzTSdTS0:
    QuickLoop license
dRQQ9R9SdeSRRAq:
    Fabric license


						Brocade-C			B2800			v2.6.2b			169.162.151.168			SUN			SRcceeybbbTSddf0:
    Web license
    Zoning license
bddczdyQ9yceed07:
    QuickLoop license
R9SSzQQRRcSATT0L:
    Fabric license


						Brocade-F			B2400			v2.6.2b			169.162.155.92			SUN Backup			bb9ezzcR9yccAf0A:
    Web license
    Zoning license
dRSRQeeedeSTSRO:
    QuickLoop license
bRydQRe9yzcSzeRM:
    Fabric license
SQQSS9QSc9VRRTTH:
    Fabric Watch license
SQQSS9QSc9TRRfUS:
    Release v2.2 license








Brocades 2400 2800 3800


			


						Brocades on Senatorska (UAT/COB Site)


									0			1			2			3			4			5			6			7			8			9			10			11			12			13			14			15


						Brocade-M																											now in Goleszowska


						Brocade-N																											now in Goleszowska


						Brocade-E																											not used


						Brocade-A			XP256-1J			XP256-1B			fc10-5			---			enka04			flex02			XP512-1A			XP512-1B			XP512-1E			sd04p01			sd04p01			sd04p02			---			XP256-1F			XP256-1K			enka02


						Brocade-B			XP256-2J			XP256-2B			fc10-5			---			enka04			flex02			XP512-2A			XP512-2B			XP512-2E			sd04p01			sd04p01			sd04p02			---			XP256-2F			XP256-2K			enka02


						Brocade-G			sd02p02			rp402			tetaplc			va7410			XP256-1A			XP256-1E			---			---			enka04			XP-cit-1A			XP-cit-1B			enka06			sd02p01			sd02p01			XP-cit-1C			XP-cit-1D


						Brocade-H			sd02p02			rp402			tetaplc			va7410			XP256-2A			XP256-2E			---			---			enka04			XP-cit-2A			XP-cit-2B			enka06			sd02p01			sd02p01			XP-cit-2C			XP-cit-2D


						Brocade-L			STE-4 1			STE-4 2			STE-3 1			STE-3 2			sd02p01			sd02p02			sd04p01			sd04p02			enka04			enka06			enka02			flex02			duck06			tetaplc			rp402			MSL-2


									Zone info:									Ports:						Brocade:						Alias:						Ports:


									SD04P01									6 - 8, 9 - 10						Brocade A & B						emc_xp512						6 - 8


									SD04P02									6 - 8, 11


									ENKA04									4, 8


									cob_ibbs_zone									1-2, 5


									cob_smac_zone									0, 13-15


									SD02P01_STDBUATCOB									9-10, 12						Brocade G & H						citi_xp512						9 - 10, 14


									SD02P01_UAT									13, 14


									SD02P02									0, 9-10, 14


									ENKA04									8, 10


									RP402									1, 15


									teta									2, 15


									ENKA06									11, 3-5


						Brocades on Goleszowska (PROD Site)


									0			1			2			3			4			5			6			7			8			9			10			11			12			13			14			15


						Brocade-D			XP1024			crma01			crma07			crmd01			---			orbit03			No module			tivoli01			---			crma03			crma05			---			speed01			cepaca01			global01			sunw01


						Brocade-C			XP1024			crma01			crma07			crmd01			---			orbit03			No module			tivoli01			---			crma03			crma05			---			speed01			cepaca01			global01			sunw01


						Brocade-F			sunw01			cool01			tivoli01			crma07			---			cepacd01			STE-1 (4)			STE-1 (2)


						Brocade-I			enka01			enka03			sd01p01			ibbs01			ibbs02			tetaplp			cpc_n03			cpc_n04			elka01			rp401			esl D			esl C			esl B			esl A			MSL-1			MSL-3


						Brocade-F			SAN for SUN - DC Goleszowska


						Brocade-I			SAN for HP - DC Goleszowska





switch from London


switch from London


former Backup SAN


IP: 169.162.157.58


bcother


FlexOther
standby


FlexOther
test1


FlexOther test2/cob-bc


IP: 169.162.157.53


bcother


FlexOther
standby


FlexOther
test1


FlexOther test2/cob-bc


IP: 169.162.165.93


IP: 169.162.165.92


IP: 169.162.165.90


IP: 169.162.151.138





Brocades 12000


			


						Brocade-K (sw12k2)


						15			no module						15			no module


						14			no module						14			no module


						13			no module						13			no module


						12			sd01p02			45			12			no module


						11			sd01p02			46			11			tetaplp


						10			sd01p01			49			10			rp401


						9			sd01p01			50			9			ibbs02			37						Cables:			Use by:


						8			2C			11			8			ibbs01			35						1-16			xp1024-B12000


						7			sd03p02			27			7			cpc_n04			44						17-20			sd01p01


						6			sd03p02			25			6			cpc_n03			42						21-24			sd03p01


						5			no module						5			---			53						25-28			sd03p01


						4			2B			10			4			2D			12						29-30			enka01


						3			no module						3			enka03			34						31,32			free


						2			sd03p01			23			2			enka01			30						33,34			enka03


						1			sd03p01			21			1			2F			14						35-38			IBBS


						0			2A			9			0			2E			13						39,40			free


															( +16)												41-44			CPCN


																											Cables:


						Brocade-J (sw12k1)																					1-16			xp1024-B12000


																											17-20			free


						15			no module						15			no module									21-24			sd03p01


						14			no module						14			no module									25-28			sd03p01


						13			no module						13			no module									29-30			enka01


						12			sd01p02			47			12			no module									33-34			enka03


						11			sd01p02			48			11			tetaplp									35-38			IBBS


						10			sd01p01			51			10			rp401									41-44			CPCN


						9			sd01p01			52			9			ibbs02			38						44-48			sd01p02


						8			1C			3			8			ibbs01			36						49-52			sd01p01


						7			sd03p02			28			7			cpc_n04			43						53-54			free


						6			sd03p02			26			6			cpc_n03			41						31-32			free


						5			no module						5			---			54						39-40			free


						4			1B			2			4			1D			4						17-20			free


						3			no module						3			enka03			33


						2			sd03p01			24			2			enka01			29


						1			sd03p01			22			1			1F			6


						0			1A			1			0			1E			5


															( +16)


									FC_POL zone:						0 - 2, 8 - 10


									BC_POL zone:						16, 18 - 19


									FC_other zone:						4, 6 - 7, 11 - 12


									BC_other zone:						17 - 19


									HPUX11 zone:						20 - 27





sw12k2
Domain 12 
169.162.151.174


ab93046:
HW_path:  4/0/4
FC HBA:     /dev/td0
Cable no:   45


ab93046:
HW_path:  6/0/4
FC HBA:     /dev/td3
Cable no:   46


ab93046:
HW_path:  0/0/4
FC HBA:     /dev/td0
Cable no:   49


ab93046:
HW_path:  2/0/4
FC HBA:     /dev/td3
Cable no:   50


a-borowi:
HW_path:  0/5
FC HBA:     /dev/td0
Cable no:   42


ab93046:
Cable no:   11


a-borowi:
HW_path:  0/5
FC HBA:     /dev/td0
Cable no:   40


a-borowi:
HW_path:  4/0/4
FC HBA:     /dev/td0
Cable no:   27


a-borowi:
HW_path:  0/5
FC HBA:     /dev/td4
Cable no:


a-borowi:
HW_path:  6/0/4
FC HBA:     /dev/td3
Cable no:   25


a-borowi:
HW_path:  0/12
FC HBA:     /dev/td1
Cable no:


a-borowi:
Cable no:   10


a-borowi:
Cable no:   12


a-borowi:
HW_path:  1/0
FC HBA:     /dev/td2
Cable no:   34


a-borowi:
HW_path:  0/0/4
FC HBA:     /dev/td0
Cable no:   23


a-borowi:
HW_path:  1/8
FC HBA:     /dev/td5
Cable no:   30


a-borowi:
HW_path:  2/0/4
FC HBA:     /dev/td2
Cable no:   21


a-borowi:
Cable no:   14


a-borowi:
Cable no:   9


a-borowi:
Cable no:   13


sw12k1
Domain 11
169.162.151.174


ab93046:
HW_path:  4/0/14
FC HBA:     /dev/td2
Cable no:   47


ab93046:
HW_path:  6/0/14
FC HBA:     /dev/td4
Cable no:   48


ab93046:
HW_path:  0/0/14
FC HBA:     /dev/td2
Cable no:   51


ab93046:
HW_path:  2/0/14
FC HBA:     /dev/td4
Cable no:   52


a-borowi:
HW_path:  1/12
FC HBA:     /dev/td1
Cable no:   43


ab93046:
Cable no:   3


a-borowi:
HW_path:  1/12
FC HBA:     /dev/td1
Cable no:   41


a-borowi:
HW_path:  4/0/14
FC HBA:     /dev/td2
Cable no:   28


a-borowi:
HW_path:  0/1
FC HBA:     /dev/td3
Cable no:


a-borowi:
HW_path:  6/0/14
FC HBA:     /dev/td4
Cable no:   26


a-borowi:
HW_path:  0/10
FC HBA:     /dev/td0
Cable no:


a-borowi:
Cable no:   2


a-borowi:
Cable no:   4


a-borowi:
HW_path:  0/2
FC HBA:     /dev/td0
Cable no:   33


a-borowi:
HW_path:  0/0/14
FC HBA:     /dev/td1
Cable no:   24


a-borowi:
HW_path:  0/10
FC HBA:     /dev/td1
Cable no:   29


a-borowi:
HW_path:  2/0/14
FC HBA:     /dev/td3
Cable no:   22


a-borowi:
Cable no:   6


a-borowi:
Cable no:   1


a-borowi:
Cable no:   5


ab93046:
HW_path:  0/5/2
FC HBA:     /dev/td2
Cable no:


ab93046:
HW_path:  0/6/1/1
FC HBA:     /dev/fcd2
Cable no:


ab93046:
HW_path:  0/6/1/0
FC HBA:     /dev/fcd1
Cable no:


ab93046:
HW_path:  0/2/1
FC HBA:     /dev/td1
Cable no:





SAN Disk Space


			


						Distributed (SAN) Disk Space datails for Warsaw RDC - June 2006


						Disk Array			Disk Size [GB]			No of RAID groups (4x HDD per group)			No of physical disks			Physical Disk Space [GB]			RAID level			Emulation Type			LDEV size [GB]			No of LDEVs per RAID group			Total number of LDEVs			Usable Disk Space [GB]


						XP1024			73			24			242			7,008			01 (2+2)			Open_E			13.5			10			240			3,240


									73			36						10,512			5 (3+1)			Open_E			13.5			15			540			7,290


						XP512-CITI			73			14			95			4,088			5 (3+1)			Open_E			13.5			15			210			2,835


									73			1						292			5 (3+1)			Open_E			13.5			14			14			189


									146			8						4,672			5 (3+1)			Open_E			13.5			29			232			3,132


						XP512-EMC			73			22			93			6,424			5 (3+1)			Open_E			13.5			15			330			4,455


						XP256			15			6			91			360			5 (3+1)			Open_E			13.5			3			18			243


									47			4						752			5 (3+1)			Open_E			13.5			9			36			486


									73			12						3,504			5 (3+1)			Open_E			13.5			15			180			2,430


						VA7410			73			N/A			19			1,387			AutoRAID			N/A			N/A			N/A			N/A			730


						Total [GB]												38999																		24,300





For XP spare disk included


10k rpm


15k rpm





XP Disk Arrays info


			


									XP1024 (Firmware:  21-14-05 )


						ACP-4			3:7x			3:6x			3:5x			3:4x			3:3x			3:2x			3:1x			3:0x			1:0x			1:1x			1:2x			1:3x			1:4x			1:5x			1:6x			1:7x			ACP-2


									7:0x			3:ex			3:dx			3:cx			3:bx			3:ax			3:9x			3:8x			1:8x			1:9x						1:bx			1:cx			1:dx


						ACP-3			2:7x			2:6x			2:5x			2:4x			2:3x			2:2x			2:1x			2:0x			0:0x			0:1x			0:2x			0:3x			0:4x			0:5x			0:6x			0:7x			ACP-1


									2:fx			2:ex			2:dx			2:cx			2:bx			2:ax			2:9x			2:8x			0:8x			0:9x			0:ax


																					6:3x			6:2x			6:1x			6:0x


									RAID Group description:																														ACP:			RG:			raid:			lv/rg			LDEV


									FlexPOL ( 11 x R01 2+2 Open-E )																														1			11			0/1			10			110


									All FlexCubes ( 13 x R01 2+2 Open-E )																														2			13			0/1			10			130


									BC POL ( 10 x R5 3+1 Open-E )																														3 & 4 3(16) 4(15)			10			5			15			150


									FlexPOL FINCON ( 3 x R5 3+1 Open-E )     - luse (3xLD)																																	3			5			15			45


									AML ( 2 x R5 3+1 Open-E )                               - luse (3xLD)																																	2			5			15			30


									All BC ( 8 x R5 3+1 Open-E )																																	8			5			15			120


									IBBS/SMAC/CBR/CPC ( 4 x R5 3+1 Open-E )																																	4			5			15			60


									Egeria ( 1 x RG 3+1 Open-E )																																	1			5			15			15


									Free - postCBR (3 x R5 3+1 Open-E)																																	3			5			15			45


									SUN ( 5 x R5 3+1 Open-E )																																	5			5			15			75


																																										60									780


									CHIP Description:																											XP1024 Frame:


									1A, 2A - FlexPOL																											DKU L1						DKC						DKU R1


									1B, 2B - Other Flex


									1C, 2C - AML


									1D, 2D - IBBS/CMS/TETA/EGERIA


									1E, 2E - BC POL/FINCON


									1F, 2F - Other BC, BO


									1G, 2G - reserved for new application


									1H, 2H - SUN machines


									XP512 citi (Firmware: 09-19-86)


									XP512 Frame:																														1:0x			1:1x			1:2x			1:3x			1:4x			1:5x			ACP-2


									DKC						DKU R1																								1:6x			1:7x			1:9x			1:bx			1:dx			3:0x


																																							0:0x			0:1x			0:2x			0:3x			0:4x			0:5x			ACP-1


																																							0:6x			0:7x			0:8x			0:ax			0:cx			sp.


									RAID Group description:																														ACP:			RG:			raid:			lv/rg			LDEV


									FlexPOL stdb + BO (8 x R5 3+1 Open-E)																														1			8			5			15			120


									FlexPol UAT1/COB-BC1 (3 x R5 3+1 Open-E)																																	3			5			29			87


									FlexPOL UAT2/COB BC2 (5 x R5 3+1 Open-E)																														2			5			5			15			75


									AML (1 x R5 3+1 Open-E )                  - luse(2xLD)																																	1			5			14			14


									EGERIA (1 x R5 3+1 Open-E )																																	1			5			15			15


									FlexPOL UAT3&4 (5 x R5 3+1 Open-E)																																	5			5			29			145


																																										23									456


									XP512 emc (Firmware: 09-19-86)


									XP512 Frame:																														1:0x			1:1x			1:2x			1:3x			1:4x			1:5x			ACP-2


									DKC						DKU R1																								1:6x			1:7x			1:8x			1:9x			1:ax			sp.


																																							0:0x			0:1x			0:2x			0:3x			0:4x			0:5x			ACP-1


																																							0:6x			0:7x			0:8x			0:9x			0:ax			sp.


									RAID Group description:																														ACP:			RG:			raid:			lv/rg			LDEV


									FlexOther UAT/COB/BO (11 x R5 3+1 Open-E)																														1			11			5			15			165


									FlexOther stdb (8 x R5 3+1 Open-E)																														2			8			5			15			120


									FlexOther UAT/COB/stdb (3 x R5 3+1 Open-E)																														2			3			5			15			45


																																										22									330


									XP256 (Firmware: 52-49-40-0/00)


						ACP-4															3:3x			3:2x			3:1x			3:0x			1:0x			1:1x			1:2x			1:3x			1:4x			1:5x			1:6x						ACP-2


						ACP-3															2:3x			2:2x			2:1x			2:0x			0:0x			0:1x			0:2x			0:3x			0:4x			0:5x			0:6x			sp.			ACP-1


									XP256 Frame:																								36GB						ACP:			RG:			raid:			lv/rg			SUM:


									DKU L1						DKC						DKU R1												49GB						1			3			5			3			9


																																	72GB									2			5			9			18


																																										2			5			15			30


																																							2			3			5			3			9


																																										2			5			9			18


																																										2			5			15			30


																																							3			4			5			15			60


																																							4			4			5			15			60


																																										22									234


									XP1024 Phone lines


									in/out:						6901630						J-215


									out:						59061						J-216


									XP256 Phone lines


									in/out:						6929580						2CD014 voice


									out:						89949						2CD014 aux


									XP512 Citi Phone lines


									in/out:						6929037						2CD028 voice


									out:						89923						2CD022 voice


									XP512 EMC Phone lines


									in/out:						6929589						2CD010 voice


									out:						89928						2CD010 aux








XP Details


			


						XP1024 LDEVs allocation - current (13,5 GB LDEVs)


						Machine or Cluster			APPL.			ACP and RaidGrp			Emulation:			LDEV's number:												Address:			Port:


						Free RG			Not used			ACP-3 (1xRG) ACP-4 (2xRG)			Open_E			0			0			Used LD:			Free LD:			N/A			N/A


																								0			45


						sd_flexo (sd03p02 sd01p02)			TUR			ACP-2 (13xRG)			Open_E			7			125			Used LD:			Free LD:			00 - 07			1B, 2B


									archtur						Open_E			4												08 - 0f


									SAF						Open_E			7												10 - 17


									archsaf						Open_E			2												18 - 1f


									CZK						Open_E			24												80 - 97


									archczk						Open_E			6												98 - 9f


									SLO						Open_E			10												30 - 39


									archslo						Open_E			2												3c - 3f


									ROM						Open_E			8												40 - 47


									archrom						Open_E			4												48 - 4f


									HUN						Open_E			16												50 - 5f


									archhun						Open_E			4												c0 - c3


									KAZ						Open_E			4												60 - 67


									archkaz						Open_E			2												68 - 6f


									UKR						Open_E			4												70 - 77


									archukr						Open_E			2												78 - 7f


									BUL						Open_E			4												a0 - a7


									archbul						Open_E			2												a8 - af


									BAH						Open_E			4												b0 - b6


									archbah						Open_E			2												b8 - bf


									HO						Open_E			1												b7


									SIC						Open_E			4												20 - 27


									archsic						Open_E			2						125			5			28 - 2f


						sd_flexp (sd01p01 sd03p01)			POL			ACP-1 (11xRG)			Open_E			60			94			Used LD:			Free LD:			00-3b			1A, 2A


									archpol						Open_E			30												50-6d


									TPRC						Open_E			4						94			16			80-83


									AML			ACP-3 (2xRG)			LUSE 3xOpen_E			30			30			Used LD:			Free LD:			00-09			1C, 2C


																								30			0


									OB2_sd			ACP-4 (7xRG)			Open_E			1			108			Used LD:			Free LD:			f5			1E, 2E


						Infrastructure			cluster horcm						CVS			1												fd-ff			All


						bcwaw
(enka01 enka03)			BC_TUR						Open_E			7												00 - 07			1F, 2F


									BC_SAF						Open_E			7												10 - 17


									BC_CZK						Open_E			24												80 - 97


									BC_SLO						Open_E			10												30 - 39


									BC_ROM						Open_E			8												40 - 47


									BC_HUN						Open_E			16												50 - 5f


									BC_KAZ						Open_E			4												60 - 67


									BC_UKR						Open_E			4												70 - 77


									BC_BUL						Open_E			4												a0 - a7


									BC_BAH						Open_E			4												b0 - b6


									BC_HO						Open_E			1												b7


									BC_SIC						Open_E			4												20 - 27


									BO_FLEX						Open_E			3												f0 - f2


									DUMP1						Open_E			6												f0 - f5			1B, 2B


									DUMP2						Open_E			2												f6 - f7


									PERF						Open_E			1												f4			1E, 2E


									OB2_en						Open_E			1						108			12			f5			1F, 2F


									BC_POL1			ACP-3 (10xRG)			Open_E			60			120			Used LD:			Free LD:			00 - 3b			1E, 2E


									BC_POL2						Open_E			60												80 - bb


									BO_POL						Open_E			2			2			122			28			f0 - f1


									FINCON			ACP-3 (3xRG)			LUSE 3xOpen_E			45			45			Used LD:			Free LD:			e0 - ee


																								45			0


						cpcn (cpc_n03 cpc_n04)			ccm			ACP-3 (2xRG) ACP-4 (2xRG)			Open_E			2			2			Used LD:			Free LD:			00 - 07			1D, 2D smacgroup


						bcwaw (en01/03)			vgappl						Open_E			1			4									fc			1E, 2E


									vgboflex						Open_E			1												fb


									vgboflex						Open_E			1												fb			1F, 2F


									vgappl						Open_E			1												fc


						ibbs      (ibbs01 ibbs02)			dce						Open_E			1			5									00 - 07			1D, 2D ibbsgroup


									comm						Open_E			4												08 - 0f


						teta			tetaplp						Open_E			6			6			17			43			08 - 0f			1D, 2D tetagroup


						rp401			egeria			ACP-3 
(1xRG)			Open_E			9			9			Used LD:			Free LD:			00 - 0e			1D, 2D
egeriagroup


																								9			6


						SUN			orbit03			ACP-3 (1xRG) ACP-4 (4xRG)			Open_E			10			75			Used LD:			Free LD:			00 - 5e			1H, 2H


									sunw01						Open_E			3


									cepaca01						Open_E			1


									global01						Open_E			2


									speed01						Open_E			9


									crma01						Open_E			5


									crma03						Open_E			1


									crma05						Open_E			1


									crmd01						Open_E			15


									crma07						Open_E			1


									tivoli01						Open_E			5


									FREE						Open_E			22						75			0


																		625			625			780						158


						XP1024 LDEVs allocation - current (13,5 GB LDEV's and all CVS'es)


						Infrastructure additional info									CVS			11			11			Used LD:			Free LD:						All


																								11			3


																		635			635			793						161


						XP512 citi LDEVs allocation - current


						Machine or Cluster			APPL.			ACP and RaidGrp			Emulation:			LDEV's number:												Address:			Port:


						tetaplc			Teta COB			ACP-1 (11xRG)			LUSE (2*E)			6			162			Used LD:			Free LD:			40 - 42			D


						sd02p01 sd02p02 enka04			POL std						Open_E			60												00 - 3b			A


									arch std						Open_E			30												50 - 6d			A


									test1/cob						Open_E			60												00 - 3b			B


									testbo1						Open_E			2												50 - 51			C


									testbo2						Open_E			2												52 - 52			C


									ovo						Open_E			2						162			45			f0 - f1			B


									eT			ACP-2 (12xRG)			Open_E			8			228			Used LD:			Free LD:			a0 - a3			A


									AML						LUSE (2*E)			14												60 - 66			C


									test2/cob						Open_E			60												80 - bb			B


									test3						Open_E			60												00 - 3b			C


									test4						Open_E			60												80 - bb			C


									OB2 +add						CVS			1												fc - ff			A/B/C


						rp402			Egeria						Open_E			25						228			21			00 - 16			D


																		390			390			456						66


						XP512 emc LDEVs allocation - current


						Machine or Cluster			APPL.			ACP and RaidGrp			Emulation:			LDEV's number:												Address:			Port:


						sd04p01 sd04p02 enka04   (StandBy)			TUR			ACP-1 (12xRG) ACP-2 (12xRG)			Open_E			7			134			Used LD:			Free LD:			00 - 07			1A, 2A


									archtur						Open_E			4												08 - 0f


									SAF						Open_E			7												10 - 17


									archsaf						Open_E			2												18 - 1f


									CZK						Open_E			24												80 - 97


									archczk						Open_E			6												98 - 9f


									SLO						Open_E			10												30 - 39


									archslo						Open_E			2												3c - 3f


									ROM						Open_E			8												40 - 47


									archrom						Open_E			4												48 - 4f


									HUN						Open_E			16												50 - 5b


									archhun						Open_E			4												5c - 5f


									KAZ						Open_E			4												60 - 67


									archkaz						Open_E			2												68 - 6f


									UKR						Open_E			4												70 - 77


									archukr						Open_E			2												78 - 7f


									BUL						Open_E			4												a0 - a7


									archbul						Open_E			2												a8 - af


									BAH						Open_E			4												b0 - b6


									archbah						Open_E			2												b8 - bf


									HO						Open_E			1												b7


									SIC						Open_E			4												20 - 27


									archsic						Open_E			2												28 - 2f


									boflexall						Open_E			3												f0 - f2


									dump						Open_E			6												f3 - f8


						sd04p01 sd04p02 enka04 (Prinary Test)			TUR						Open_E			7			96									00 - 07			1B, 2B


									SAF						Open_E			7												10 - 17


									CZK						Open_E			24												80 - 97


									SLO						Open_E			10												30 - 39


									ROM						Open_E			8												40 - 47


									HUN						Open_E			16												50 - 5b


									KAZ						Open_E			4												60 - 67


									UKR						Open_E			4												70 - 77


									BUL						Open_E			4												a0 - a7


									BAH						Open_E			4												b0 - b6


									HO						Open_E			1												b7


									SIC						Open_E			4												20 - 27


									boflexall						Open_E			3												f0 - f2


						sd04p01 sd04p02 enka04 (Secondary Test/COB)			TUR						Open_E			7			95									00 - 07			1E, 2E


									SAF						Open_E			7												10 - 17


									CZK						Open_E			24												80 - 97


									SLO						Open_E			10												30 - 39


									ROM						Open_E			8												40 - 47


									HUN						Open_E			16												50 - 5b


									KAZ						Open_E			4												60 - 67


									UKR						Open_E			4												70 - 77


									BUL						Open_E			4												a0 - a7


									BAH						Open_E			4												b0 - b6


									HO						Open_E			1												b7


									SIC						Open_E			4												20 - 27


									APPL						Open_E			1												f8


									cvs						Open_E			1						325			5			f0 - f2


																		325			325			330


						XP256 LDEVs allocation - current


						Machine or Cluster			APPL.			ACP and RaidGrp			Emulation:			LDEV's number:												Address:			Port:


						flex02			IBBS			ACP-1 (3xRG) ACP-2 (3xRG) [18GB]			Open_E			12			15			Used LD:			Free LD:			00 - 08			1B, 2B


						enka06			APPL.						Open_E			2												75 - 76			1A, 2A


						all machines			CVS						Open_E			1						15			3						A/B/C


						enka06			citidirect			ACP-1 (2xRG) ACP-2 (2xRG) [47GB]			Open_E			36			36			Used LD:			Free LD:			00 - 47			1E, 2E


																								36			0


												ACP-1 (2xRG) ACP-2 (2xRG)			Open_E			36			52			Used LD:			Free LD:


									FlexGRN						Open_E			8												00 - 27			1A, 2A


						enka02			CBR						Open_E			8						52			8			00 - 27			1K, 2K


												ACP-3 (4xRG)			Open_E			20			52			Used LD:			Free LD:


									CPC						Open_E			4												00 - 27			1J, 2J


									SMAC						Open_E			8


						enka06			FlexGRN						Open_E			20						52			8			00 - 27			1A, 2A


									FlexGRN			ACP-4 (4xRG)			Open_E			20			52			Used LD:			Free LD:


						enka02			CBR						Open_E			20												00 - 27			1K, 2K


									CPC						Open_E			8


									SMAC						Open_E			4						52			8			00 - 27			1J, 2J


																		207			207			234						27
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Centera Details


			


						centera01


									Size in [GB]			% usage


						Used Raw Capacity:			4372			60.37


						System Resources:			42			0.58


						Free Raw Capacity:			2828			39.05


						Total Raw Capacity:			7242			100


						Access Node			IP Address:			Gateway:


						c001n01			169.162.155.37			169.162.155.3


						c001n02			169.162.155.38			169.162.155.3


						Node			Type			SoftwareVersion			Status			Total Raw [GB]			System [GB]			Offline [GB]			Used [GB]			Free Raw [GB]


						c001n01			AccessNode			2.4.0-417-483-7516			on			N/A			N/A			N/A			N/A			N/A


						c001n02			AccessNode			2.4.0-417-483-7516			on			N/A			N/A			N/A			N/A			N/A


						c001n03			StorageNode			2.4.0-417-483-7516			on			1207			7			0			738			462


						c001n04			StorageNode			2.4.0-417-483-7516			on			1207			7			0			708			492


						c001n05			StorageNode			2.4.0-417-483-7516			on			1207			7			0			725			475


						c001n06			StorageNode			2.4.0-417-483-7516			on			1207			7			0			745			455


						c001n07			StorageNode			2.4.0-417-483-7516			on			1207			7			0			723			477


						c001n08			StorageNode			2.4.0-417-483-7516			on			1207			7			0			733			467


						Total ( online nodes: 8 )												7242			42			0			4372			2828


						centera02


									Size in [GB]			% usage


						Used Raw Capacity:			4367			60.30


						System Resources:			42			0.58


						Free Raw Capacity:			2833			39.70


						Total Raw Capacity:			7242			100


						Access Node			IP Address:			Gateway:


						c001n01			169.190.41.72			169.190.41.67


						c001n02			169.162.157.35			169.162.157.3


						Node			Type			SoftwareVersion			Status			Total Raw [GB]			System [GB]			Offline [GB]			Used [GB]			Free Raw [GB]


						c001n01			AccessNode			2.4.0-417-483-7516			on			N/A			N/A			N/A			N/A			N/A


						c001n02			AccessNode			2.4.0-417-483-7516			on			N/A			N/A			N/A			N/A			N/A


						c001n03			StorageNode			2.4.0-417-483-7516			on			1207			7			0			651			549


						c001n04			StorageNode			2.4.0-417-483-7516			on			1207			7			0			457			743


						c001n05			StorageNode			2.4.0-417-483-7516			on			1207			7			0			768			432


						c001n06			StorageNode			2.4.0-417-483-7516			on			1207			7			0			858			342


						c001n07			StorageNode			2.4.0-417-483-7516			on			1207			7			0			764			436


						c001n08			StorageNode			2.4.0-417-483-7516			on			1207			7			0			869			331


						Total ( online nodes: 8 )												7242			42			0			4367			2833








Additional Storage


			


						Additional Storage


						Machine or Cluster			APPL.			Storage Model			Usable Disk Space


						flex02			ibbs			FC10			575.91


						enka06			FlexCube			VA7410			679.89


																																	0			575.91








Risc Clasification


			


						Storage - Risc Classification


						Resource			System Name:			Information classification			Criticality			Risk Level


						Disk Array			XP1025			Confidential			High			High


						Disk Array			XP512 citi			Confidential			High			High


						Disk Array			XP512 emc			Confidential			High			High


						Disk Array			XP256			Confidential			High			High


						Disk Array			VA7410			Confidential			High			High


						Centera			Centrera01			Confidential			Medium			Medium


						Centera			Centera02			Confidential			Medium			Medium


						FC Switch			Brocade-A			Confidential			High			High


						FC Switch			Brocade-B			Confidential			High			High


						FC Switch			Brocade-C			Confidential			High			High


						FC Switch			Brocade-D			Confidential			High			High


						FC Switch			Brocade-E			n/a			n/a			n/a


						FC Switch			Brocade-F			Confidential			High			High


						FC Switch			Brocade-G			Confidential			High			High


						FC Switch			Brocade-H			Confidential			High			High


						FC Switch			Brocade-I			Confidential			High			High


						FC Switch			Brocade-J			Confidential			High			High


						FC Switch			Brocade-K			Confidential			High			High


						FC Switch			Brocade-M			n/a			n/a			n/a


						FC Switch			Brocade-N			n/a			n/a			n/a


						Backup Library			ATL-1			Confidential			High			High


						Backup Library			STE-1			Confidential			High			High


						Backup Library			STE-3			Confidential			High			High


						Backup Library			STE-4			Confidential			High			High


						Backup Library			MSL-1			Confidential			High			High


						Backup Library			MSL-2			Confidential			High			High


						Backup Library			MSL-3			Confidential			High			High








SAN HBA


			


						Data SAN


						Machine Name			Machine Model			OS Verion			HBA Number			HBA Type			HBA Firmware Revision


						IBBS01			RP7400			HP-UX 11.0			2			A5158A			N/A


						IBBS02			RP7400			HP-UX 11.0			2			A5158A			N/A


						ENKA01			RP7400			HP-UX 11.i			2			A6795A			N/A


						ENKA03			RP7400			HP-UX 11.i			2			A5158A			N/A


						CPC_N03			RP5430			HP-UX 11.0			2			A5158A			N/A


						CPC_N04			RP5470			HP-UX 11.0			2			A5158A			N/A


						TETAPLP			RP4440			HP-UX 11.i			2			0x103c			N/A


						RP401			RP4440			HP-UX 11.i			1			0x2312			N/A


						SD01P01			SD32			HP-UX 11.i			4			A6795A			N/A


						SD01P02			SD32			HP-UX 11.i			4			A6795A			N/A


						SD03P01			SD32			HP-UX 11.i			4			A6795A			N/A


						SD03P02			SD32			HP-UX 11.i			4			A6795A			N/A


						SD02P01			SD32			HP-UX 11.i			4			A6795A			N/A


						SD02P02			SD32			HP-UX 11.i			4			A6795A			N/A


						SD04P01			SD32			HP-UX 11.i			4			A6795A			N/A


						SD04P02			SD32			HP-UX 11.i			2			A6795A			N/A


						FLEX02			L3000			HP-UX 11.0			2			A5158A			N/A


						ENKA02			RP7400			HP-UX 11.0			2			A5158A			N/A


						ENKA04			RP7400			HP-UX 11.i			4			A5158A			N/A


						ENKA06			RP7400			HP-UX 11.i			4			A5158A			N/A


						RP402			RP4440			HP-UX 11.i			1			0x2312			N/A


						TETAPLC			RP4440			HP-UX 11.i			2			0x103c			N/A


						orbit03			SF V240			Solaris 8			2			LP10000			6.02f


						sunw01			SF 480R			Solaris 8			2			FCE-6410			4.1.5


						cepaca01			SF 4800			Solaris 8			2			FCE-6410			4.1.5


						global01			E4500			Solaris 8			2			FC64-1063			2.6.13


						speed01			SF V880			Solaris 8			2			FC64-1063			2.6.13


						crma01			SF 280R			Solaris 8			2			FCE-6410			4.1.5


						crma03			SF V240			Solaris 8			2			FCX-6562			3.9.1


						crma07			SF 280R			Solaris 8			2			FCE-6410			4.1.5


						tivoli01			E420R			Solaris 8			2			FCI-1063			2.6.13


						crmd01			SF V490			Solaris 8			2			FCI-1063			2.6.13


						crma05			SF V490			Solaris 8			2			FCX-6562			3.9


						Backup SAN


						Machine Name			Machine Model			OS Verion			HBA Number			HBA Type			HBA Firmware Revision


						IBBS01			RP7400			HP-UX 11.0			1			A6795A			N/A


						IBBS02			RP7400			HP-UX 11.0			1			A6795A			N/A


						ENKA03			RP7400			HP-UX 11.i			1			A6795A			N/A


						ENKA01			RP7400			HP-UX 11.i			1			A6795A			N/A


						CPC_N03			RP5430			HP-UX 11.0			1			A6795A			N/A


						CPC_N04			RP5470			HP-UX 11.0			1			A6795A			N/A


						TETAPLP			RP4440			HP-UX 11.i			1			A6795A			N/A


						RP401			RP4440			HP-UX 11.i			1			A6795A			N/A


						SD01P01			SD32			HP-UX 11.i			1			A6795A			N/A


						ELKA01			L3000			HP-UX 11.i			1			A6795A			N/A


						SD02P01			SD32			HP-UX 11.i			1			A6795A			N/A


						SD02P02			SD32			HP-UX 11.i			1			A6795A			N/A


						SD04P01			SD32			HP-UX 11.i			1			A6795A			N/A


						SD04P02			SD32			HP-UX 11.i			1			A6795A			N/A


						FLEX02			L3000			HP-UX 11.0			1			A5158A			N/A


						ENKA02			RP7400			HP-UX 11.0			1			A5158A			N/A


						ENKA04			RP7400			HP-UX 11.i			1			A5158A			N/A


						ENKA06			RP7400			HP-UX 11.i			1			A5158A			N/A


						RP402			RP4440			HP-UX 11.i			1			A6795A			N/A


						TETAPLC			RP4440			HP-UX 11.i			1			A6795A			N/A


						DUCK06			K580			HP-UX 11.i			1			A6685A			N/A


						sunw01			SF 480R			Solaris 8			1			FCE-6140			4.1.5


						cool01			SF V880			Solaris 8			1			FCE-6140			4.1.5


						tivoli01			E420R			Solaris 8			1			FCE-6140			4.1.3


						crma07			SF 280R			Solaris 8			1			FCE-6460-N			5.3.0


						cepacd01			SF 4800			Solaris 8			1			FCE-6410			4.1.5


						To be implemented									1			FCE-1063
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Storages - INFO



				



								WRDC UNIX Hardware Inventory - STORAGES INFO



				Hardware Name				BH Inventory No				Vendor				Model				Product No				Serial Number				Installation Date				Environment				Function				Servers connected				OTHER Equipment connected				Owner				Location				Comments



				ATL-1								HP				HP StorageWorks ESL9595L1				301929-B22				US2CB00143				13/Dec/2002				Prod				Tape Library				enka01, enka03, ibbs01, ibbs02, cpc_n02, cpc_n03, cpc_n04, sd01p01, tetaplp				Brocade I				WRDC				Goleszowska 6



				MSL-1								HP				HP StorageWorks MSL5060 tape library				301899-B23				2U2041504E				07/Aug/2004				Prod				Tape Library				enka01, enka03, ibbs01, ibbs02, cpc_n02, cpc_n03, cpc_n04, sd01p01, tetaplp				Brocade I				WRDC				Goleszowska 6



				MSL-2								HP				HP StorageWorks MSL6030 tape library				AD609A				USX5400037				10/Nov/2005				UAT/COB				Tape Library				enka04, sd02p01, sd02p02				Brocade L				WRDC				Senatorska 16



				MSL-3								HP				HP StorageWorks MSL6060 tape library				AD611A				USX540005N				19/Nov/2005				Prod				Tape Library				enka01, enka03, sd01p01, tetaplp				Brocade I				WRDC				Goleszowska 6



				STE-1								HP				HP SureStore E Tape Library 10/180				A5617A				USP0005050								Prod				Tape Library				cepacd01, cool01, crmd01 orbit05, sunw01, tivoli01				Bridge B (drives 5…6), Bridge C (drives 1…4); Brocade F				WRDC				Goleszowska 6



				STE-3				P4-017790CEN  B				HP				HP SureStore Ultrium Libr 6/60				A6319A				IE0PP00110				02/Mar/2002				Test/COB				Tape Library				duck06; flex02, enka02, enka04, enka06, sd02p01; sd02p02; sd04p01; sd04p02				BrocadeL				WRDC				Senatorska 16



				STE-4								HP				HP SureStore Ultrium Libr 6/60				A6319A				IE0PF00104				02/Mar/2002				Test/COB				Tape Library				duck06; flex02, enka02, enka04, enka06, sd02p01; sd02p02; sd04p01; sd04p02				BrocadeL				WRDC				Senatorska 16



				FC10-01				---				HP				HP SureStore E Disk System FC10				A5236A				USM0009630				June/2001				Test/COB				Local Disk Storage				duck06				---				WRDC				Senatorska 16



				FC10-02				---				HP				HP SureStore E Disk System FC10				A5236A				USM0009642				June/2001				DEV				Local Disk Storage				duck06				---				WRDC				Senatorska 16



				FC10-03				---				HP				HP SureStore E Disk System FC10				A5236A				USM0009643				June/2001				Test/COB				Local Disk Storage				tetaplu				---				WRDC				Goleszowska 6



				FC10-04				---				HP				HP SureStore E Disk System FC10				A5236A				USM0009645				June/2001				Test/COB				Local Disk Storage				duck06				---				WRDC				Senatorska 16



				FC10-05				---				HP				HP SureStore E Disk System FC10				A5236A				USM0010529				07/Feb/2002				Test/COB				Local Disk Storage				flex02				Brocade A…B				WRDC				Senatorska 16



				FC10-06				---				HP				HP SureStore E Disk System FC10				A5236A				USM0010531				07/Feb/2002				Test/COB				Local Disk Storage				duck06				---				WRDC				Senatorska 16



				VA7410-01				P4-018448CEN C				HP				HP Virtual Array 7410				A6183A				DEH42422P9				10/Nov/2002				Test/COB				Local Disk Array				enka06				Brocade G…H				WRDC				Senatorska 16



				XP 256								HP				HP SureStore E Disk Array XP256				A5700A				DKC - FRHC055443; DKU1 - FRHB041170; DKU2 - JPHB017317				Mar/2000				Prod				Central Disk Array				enka02; flex02; enka06				Brocade A…B; Brocade G…H				WRDC				Senatorska 16



				XP512								HP				HP SureStore E Disk Array XP512				A5950A				DKC - FRHB051052; DKU1 - FRHB041366				17/Mar/2002				Test/COB				Central Disk Array				sd02p01; sd02p02; enka04; rp402; tetaplc				Brocade G…H				WRDC				Senatorska 16



				XP512EMC								HP				HP SureStore E Disk Array XP512				A5950A				DKC - FRHB050437;                                                                                                                                                                                       DKU1 - XXXXXXXX				19/Jun/2004				Test/COB				Central Disk Array				sd04p01; sd04p02; enka04				Brocade A…B				EMC (rented to CitiBank)				Senatorska 16



				XP1024								HP				HP SureStore E Disk Array XP1024				A7905A				DKC - FRHB060406; DKU1 - FRHA410391; DKU2 - FRHA410394				24/May/2003				Prod				Central Disk Array				HP SYSTEMS: cpc_n03, cpc_n04, enka01, enka03, ibbs01, ibbs02, rp401, sd01p01, sd01p02, sd03p01, sd03p02, tetaplp; SUN SYSTEMS: cepaca01, crma01, crma03, crma05, crma07, crmd01, global01, orbit03, orbit05, speed01, sunw01, tivoli01				Brocade J…K; Brocade C…D				WRDC				Goleszowska 6



				CENTERA01								EMC				EMC Centera				---				CK200042100431				22/Jul/2004				PROD				CAS Storage				cool01,cool02				---				BH				Goleszowska 6



				CENTERA02								EMC				EMC Centera				---				CK200042100432				22/Jul/2004				COB				CAS Storage				cool01,cool02				---				BH				Senatorska 16
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SYSTEM used as:
Prod - Production 
Test/COB - Test / off-site COB
Test/Stdby - Test / on-site COB
Test - Test only
COB - off-site COB only
Stdby - Standby (on-site COB)
Arch - Archive
Hist - Historical data



ATL orig S/N: 2G2BKZ87M006







Storages - CONFIG



				



								WRDC UNIX Hardware Inventory - STORAGES CONFIG



				Hardware Name				Model				Tape Library / JukeBox CONFIG								Disk Array/Storage CONFIG																Additional Components				Comments



												No of Drives				No of Slots				HDD				Spare HDD				Memory				Interfaces



				ATL-1				ESL9595L1				10x LTO Ultrium 1				400				---				---				---				4x FC router card				Network Storage Router E2400 for FC cards; LAN Console: 169.162.150.44



				MSL-1				MSL5060				4x LTO Ultrium 1				60				---				---				---				1x FC router card				Network Storage Router E2400 for FC cards; LAN Console: 169.162.155.72



				MSL-2				MSL6030				2x LTO Ultrium 3				40				---				---				---				1x FC router card				LAN Console: XXX.XXX.XXX.XXX



				MSL-3				MSL6060				4x LTO Ultrium 3				60				---				---				---				1x FC router card				LAN Console: 169.162.155.26



				STE-1				HP SureStore E Tape Library 10/180				6x DLT8000 (FWD SCSI)				174				---				---				---								LAN console enabled (IP:169.162.151.99 )



				STE-3				HP SureStore Ultrium Libr 6/60				4x ULTRIUM LVDS				60				---				---				---				1x FC Interface Ultrium LVDS



				STE-4				HP SureStore Ultrium Libr 6/60				4x ULTRIUM LVDS				60				---				---				---				3x FC Interface Ultrium LVDS				LAN console enabled (IP: 169.162.157.47)



				STE-5				L40 Robotic Tape Library				4x DLT8000				40				---				---				---				2x Diff SCSI				LAN console enabled (IP: 169.162.157.29)



				STE-6				L20 Robotic Tape Library				2x DLT8000				20				---				---				---				1x Diff SCSI				LAN console enabled (IP: 169.162.152.89)



				FC10-01				HP SureStore E Disk System FC10				---				---				8x 73GB; 2x 36GB				---				---				2x Gigabit Interface Converter				---



				FC10-02				HP SureStore E Disk System FC10				---				---				7x 73GB; 2x 36GB				---				---				2x Gigabit Interface Converter				---



				FC10-03				HP SureStore E Disk System FC10				---				---				2x 73GB; 6x 36GB				---				---				2x Gigabit Interface Converter				---



				FC10-04				HP SureStore E Disk System FC10				---				---				10x 36GB				---				---				2x Gigabit Interface Converter				---



				FC10-05				HP SureStore E Disk System FC10				---				---				10x 73GB				---				---				2x Gigabit Interface Converter				---



				FC10-06				HP SureStore E Disk System FC10				---				---				9x 73GB				---				---				2x Gigabit Interface Converter				---



				VA7410-01				HP Virtual Array 7410				---				---				15x 73GB				---				Cache: 1024MB per controller				4x 2Gb FC I/O ports



				XP 256				HP SureStore E Disk Array XP256				---				---				6x 4x 15GB;    4x 4x 47GB;    12x 4x 73GB				1x 15GB;    1x 47GB;    1x 73GB				Cache: 10GB;              Shared Memory: 512 MB				4x 4Port FC Adapter Pair				1x Control Cabinet;                  2x Disk Cabinet;                       4x Array Control Processor;				IN/OUT line - 6929580; ONLY OUT line - 89949



				XP 512				HP SureStore E Disk Array XP512				---				---				15x 4x 73GB; 8x 4x 146GB				2x 73GB; 2x 146GB				Cache: 8GB;                                                                                                                                                                                                 Shared Memory: 512 MB				1x 8Port FC Adapter Pair				1x Control Cabinet;                                                                                                                                                                                        1x Disk Cabinet;                                                                                                                                                                                            2x Array Control Processor;                                                                                                                                                                           LAN console enabled (169.162.167.140)				IN/OUT line - 6929037; ONLY OUT line - 89923



				XP 512EMC				HP SureStore E Disk Array XP512				---				---				22x 4x 73GB				5x 73GB				Cache: 10GB;                                                                                                                                                                                                 Shared Memory: 768 MB				2x 4Port FC Adapter Pair				1x Control Cabinet;                                                                                                                                                                                        1x Disk Cabinet;                                                                                                                                                                                            2x Array Control Processor;				IN/OUT line - 6929589; ONLY OUT line - 89928



				XP 1024				HP SureStore E Disk Array XP512				---				---				60x 4x 73GB				2x73GB				Cache: 16GB; Shared Memory: 2GB				2x 8port 1-2Gb/sec FC Enh Chip				1x Control Cabinet;                  2x Disk Cabinet;                       4x Array Control Processor;                        LAN console enabled (169.162.150.165)				OUT LINE - 59061; IN LINE - 6901630



				CENTERA01				EMC Centera				---				---				6xStorageNode, 7240GB row				---				---				LAN 100Mb/fd:
169.162.155.37, 169.162.155.38				2xAccessNode				Replication with centera02



				CENTERA02				EMC Centera				---				---				6xStorageNode, 7250GB row				---				---				LAN 100Mb/fd:
169.162.157.26, 169.162.157.35				2xAccessNode				Replication with centera01







&L&"Arial,Pogrubiona kursywa"SE Group&C&"Arial,Pogrubiony"&12WRDC Hardware Inventory&R&"Arial,Pogrubiona kursywa"WRDC



&L&12&F, &A&CInternal Use Only&R&12Page: &P/&N



IN/OUT - 2CD014 voice
OUT - 2CD014 aux



IN/OUT - 2CD028 voice
OUT - 2CD022 voice



IN/OUT - 2CD010 voice
OUT - 2CD010 aux



73GB 10k - 14
73GB 15k - 1
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								WRDC UNIX Hardware Inventory - STORAGES SUPPORT



				Hardware Name				Vendor				Maintenance Contract												Support valid till				System Handle Number / Annex No				Support Option				Support Contact Details												Comments



												No				Signed On				Renewal																Office hours				7x24				WEB site / e-mail



				ATL-1				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2005				PL-P251-83				24x7, 6hr CTR				+48 22 565 76 34				+48 22 565 76 34				http://itrc.hp.com/



				MSL-1				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2006				PL-P251-63				Support Plus 24				+48 22 565 76 34				+48 22 565 76 34				http://itrc.hp.com/



				MSL-2				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2006								24x7, 6hr CTR				+48 22 565 76 34				+48 22 565 76 34				http://itrc.hp.com/



				MSL-3				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2006								24x7, 6hr CTR				+48 22 565 76 34				+48 22 565 76 34				http://itrc.hp.com/



				STE-1				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2005				PL-P251-15				24x7, 6hr CTR				+48 22 565 76 34				+48 22 565 76 34				http://itrc.hp.com/



				STE-3				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2005				PL-P251-25				24x7, 4hr resp time				+48 22 565 74 00				+48 22 565 74 00				http://itrc.hp.com/



				STE-4				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2005				PL-P251-26				24x7, 4hr resp time				+48 22 565 74 00				+48 22 565 74 00				http://itrc.hp.com/



				STE-5				SUN												Annually				31/Dec/2006								SUN Spectrum Gold + 6hr fix time + 7x24 on-site				+48 22 874 78 49				+48 22 874 78 46				serwis@sun.com



				STE-6				SUN												Annually				31/Dec/2006								SUN Spectrum Gold + 7x24 on-site				+48 22 874 78 49				+48 22 874 78 46				serwis@sun.com



				FC10-01				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2006				PL-P251-13				24x7, 4hr resp time				+48 22 565 74 00				+48 22 565 74 00				http://itrc.hp.com/



				FC10-02				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2006				PL-P251-13				24x7, 4hr resp time				+48 22 565 74 00				+48 22 565 74 00				http://itrc.hp.com/



				FC10-03				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2006				PL-P251-13				24x7, 4hr resp time				+48 22 565 74 00				+48 22 565 74 00				http://itrc.hp.com/



				FC10-04				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2006				PL-P251-13				24x7, 4hr resp time				+48 22 565 74 00				+48 22 565 74 00				http://itrc.hp.com/



				FC10-05				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2006				PL-P251-13				24x7, 4hr resp time				+48 22 565 74 00				+48 22 565 74 00				http://itrc.hp.com/



				FC10-06				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2006				PL-P251-13				24x7, 4hr resp time				+48 22 565 74 00				+48 22 565 74 00				http://itrc.hp.com/



				VA7410-01				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2006				PL-P251-37				24x7, 4hr resp time				+48 22 565 74 00				+48 22 565 74 00				http://itrc.hp.com/



				XP 256				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2006				PL-P251-XP				24x7				+48 22 565 74 00				+48 22 565 74 00				http://itrc.hp.com/



				XP 512				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2006				PL-P251-XP1				24x7, 4hr resp time				+48 22 565 74 00				+48 22 565 74 00				http://itrc.hp.com/



				XP 512EMC				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2006				PL-P251-XP3				24x7, 4hr resp time				+48 22 565 74 00				+48 22 565 74 00				http://itrc.hp.com/



				XP 1024				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2006				PL-P251-XP2				CS (24x7, 6hr CTR)				+48 22 565 76 34				+48 22 565 76 34				http://itrc.hp.com/



				CENTERA01				EMC				---				---				---				June/2007				---				Guarnatee, 3years, Response Driven



				CENTERA02				EMC				---				---				---				June/2007				---				Guarnatee, 3years, Response Driven



				Brocade A				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2006				PL-P251-FC2				24x7, 4hr resp time				+48 22 565 74 00				+48 22 565 74 00				http://itrc.hp.com/				DC Senatorska FC Switches



				Brocade B				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2006				PL-P251-FC2				24x7, 4hr resp time				+48 22 565 74 00				+48 22 565 74 00				http://itrc.hp.com/



				Brocade E				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2005				PL-P251-FC2				24x7, 4hr resp time				+48 22 565 74 00				+48 22 565 74 00				http://itrc.hp.com/



				Brocade G				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2006				PL-P251-FC2				24x7, 4hr resp time				+48 22 565 74 00				+48 22 565 74 00				http://itrc.hp.com/



				Brocade H				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2006				PL-P251-FC2				24x7, 4hr resp time				+48 22 565 74 00				+48 22 565 74 00				http://itrc.hp.com/



				Brocade L				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2006				PL-P251-FC2				24x7, 4hr resp time				+48 22 565 74 00				+48 22 565 74 00				http://itrc.hp.com/



				Brocade C				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2005				PL-P251-FC				24x7, 4hr resp time				+48 22 565 74 00				+48 22 565 74 00				http://itrc.hp.com/				DC Goleszowska FC Switches



				Brocade D				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2005				PL-P251-FC				24x7, 4hr resp time				+48 22 565 74 00				+48 22 565 74 00				http://itrc.hp.com/



				Brocade I				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2006				PL-P251-FC				24x7, 4hr resp time				+48 22 565 74 00				+48 22 565 74 00				http://itrc.hp.com/



				Brocade J				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2006				PL-P251-FC3				24x7, 4hr resp time				+48 22 565 74 00				+48 22 565 74 00				http://itrc.hp.com/



				Brocade K				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2006				PL-P251-FC3				24x7, 4hr resp time				+48 22 565 74 00				+48 22 565 74 00				http://itrc.hp.com/



				Brocade F				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2006				PL-P251-15				24x7, 6hr CTR				+48 22 565 74 00				+48 22 565 74 00				http://itrc.hp.com/				Part of STE-1 SAN Environment



				Bridge B				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2006				PL-P251-15				24x7, 6hr CTR				+48 22 565 74 00				+48 22 565 74 00				http://itrc.hp.com/



				Bridge C				HP				L6P251C				01/Mar/1996				Annually				31/Dec/2006				PL-P251-15				24x7, 6hr CTR				+48 22 565 74 00				+48 22 565 74 00				http://itrc.hp.com/
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OTHER EQUIPMENT



				



								WRDC UNIX Hardware Inventory - OTHER EQUIPMENT



				Hardware Name				Vendor				Model				Product No				Serial Number				Installation Date				Environment				Function				Servers connected				Storages connected				Owner				Location				Interfaces				Additional Components				Support Contract				Comments



				Brocade A				HP				Brocade 16Port FC Switch (SilkWorm 2800)				A5624A												Prod				FC Switch				enka04, flex02, sd04p01, sd04p02, enka02				XP256; XP512_EMC; FC10-05				WRDC				Senatorska 16				16x Short Wave GBIC				IP address: 169.162.157.58				24x7, 4hr resp time (HP Contract - PL-P251-FC2 valid till 31/Dec/2005)



				Brocade B				HP				Brocade 16Port FC Switch (SilkWorm 2800)				A5624A												Prod				FC Switch				enka04, flex02, sd04p01, sd04p02, enka02				XP256; XP512_EMC; FC10-05				WRDC				Senatorska 16				16x Short Wave GBIC				IP address: 169.162.157.53				24x7, 4hr resp time (HP Contract - PL-P251-FC2 valid till 31/Dec/2005)



				Brocade C				HP				Brocade 16Port FC Switch (SilkWorm 2800)				A5624A				DN000018984								Prod				FC Switch				SUN SYSTEMS: crma01, crma03, crma05, crma07, crmd01, orbit03, orbit05, speed01, tivoli01, global01, cepaca01, sunw01				XP1024				WRDC				Goleszowska 6				14x Short Wave GBIC				---				24x7, 6hr CTR (HP contract - PL-P251-FC valid till 31/Dec/2005)



				Brocade D				HP				Brocade 16Port FC Switch (SilkWorm 2800)				A5624A				DN000018142								Prod				FC Switch				SUN SYSTEMS: crma01, crma03, crma05, crma07, crmd01, orbit03, orbit05, speed01, tivoli01, global01, cepaca01, sunw01				XP1024				WRDC				Goleszowska 6				15x Short Wave GBIC				---				24x7, 6hr CTR (HP contract - PL-P251-FC valid till 31/Dec/2005)



				Brocade E				HP				Brocade 8Port FC Switch (SilkWorm 2400)				A5625A				USB2P04904				June/2001				Test/COB				FC Switch				---				---				WRDC				Senatorska 16				8x Short Wave GBIC				---				24x7, 4hr resp time (HP Contract - PL-P251-FC2 valid till 31/Dec/2005)



				Brocade F				HP SUN				Brocade 8Port FC Switch (SilkWorm 2400)				A5625A								June/2001				Prod				FC Switch				sunw01, cool01, tivoli01, crma07, cepacd01				STE-1				WRDC				Goleszowska 6				8x Short Wave GBIC				---				24x7, 6hr CTR (HP contract - PL-P251-?? valid till 31/Dec/2005)



				Brocade G				HP				Brocade 16Port FC Switch (SilkWorm 2800)				A5624A				USB2N09000				18/Mar/2002				Test/COB				FC Switch				sd02p01; sd02p02; enka04; enka06; rp402, tetaplc				XP256; XP512_CITI; VA7410-01				WRDC				Senatorska 16				16x Short Wave GBIC				IP address: 169.162.165.93				24x7, 4hr resp time (HP Contract - PL-P251-FC2 valid till 31/Dec/2005)



				Brocade H				HP				Brocade 16Port FC Switch (SilkWorm 2800)				A5624A				USB2N08930				18/Mar/2002				Test/COB				FC Switch				sd02p01; sd02p02; enka04; enka06; rp402, tetaplc				XP256; XP512_CITI; VA7410-01				WRDC				Senatorska 16				16x Short Wave GBIC				IP address: 169.162.165.92				24x7, 4hr resp time (HP Contract - PL-P251-FC2 valid till 31/Dec/2005)



				Brocade I				HP				HP FC 1Gb/2Gb Switch 16B				A7340A				USB2R02710				14/Dec/2002				Prod				FC Switch				enka01, enka03, ibbs01, ibbs02, cpc_n02, cpc_n03, cpc_n04, sd01p01, tetaplp				ATL-1; MSL-1; MSL-3				WRDC				Goleszowska 6				14x Short Wave SFP				IP address: 169.162.151.138				24x7, 6hr CTR (HP contract - PL-P251-FC valid till 31/Dec/2005)



				Brocade J				HP				HP StorageWorks Core Switch 2/64 (Brocade 12000)				A6509A				USB1V00638				24/May/2003				Prod				FC Switch				cpc_n03, cpc_n04, enka01, enka03, ibbs01, ibbs02, rp401, sd01p01, sd01p02, sd03p01, sd03p02,  tetaplp				XP1024				WRDC				Goleszowska 6				23x Short Wave SFP				2x 16port cards; 2x control cards; IP address: 169.162.151.176				24x7, 6hr CTR (HP contract - PL-P251-FC3 valid till 31/Dec/2005)				3 spate SFP



				Brocade K				HP				HP StorageWorks Core Switch 2/64 (Brocade 12000)				A6509A				USB1V00639				24/May/2003				Prod				FC Switch				cpc_n03, cpc_n04, enka01, enka03, ibbs01, ibbs02, rp401, sd01p01, sd01p02, sd03p01, sd03p02, tetaplp				XP1024				WRDC				Goleszowska 6				23x Short Wave SFP				2x 16port cards; 2x control cards; IP address: 169.162.151.174				24x7, 6hr CTR (HP contract - PL-P251-FC3 valid till 31/Dec/2005)				3 spate SFP



				Brocade L				HP				HP SAN Switch 2/16 BS				32118-B21				USB5R05712				26/Jun/2004				Test/COB				FC Switch				duck06; flex02, enka02, enka04, enka06, sd02p01; sd02p02; sd04p01; sd04p02, tetaplc, duck06				STE-3; STE-4; MSL-2				WRDC				Senatorska 16				16x Short Wave SFP				IP address: 169.162.165.90				24x7, 4hr resp time (HP Contract - PL-P251-FC2 valid till 31/Dec/2005)



				Bridge B				HP SUN				HP SureStore E Bridge FC 4/1 HV				A4688A				US0EB00478								Prod				FC/SCSI Bridge				Via BrocadeF: cepacd01, cool01, crmd01, orbit05, sunw01, tivoli01				STE-1 (drives 5…6)				WRDC				Goleszowska 6				1x FC; 4x SCSI				---				24x7, 6hr CTR (HP contract - PL-P251-?? valid till 31/Dec/2005)



				Bridge C				HP SUN				HP SureStore E Bridge FC 4/1 HV				A4688A				US0EB00138								Prod				FC/SCSI Bridge				Via BrocadeF: cepacd01, cool01, crmd01, orbit05, sunw01, tivoli01				STE-1 (drives 1…4)				WRDC				Goleszowska 6				1x FC; 4x SCSI				---				24x7, 6hr CTR (HP contract - PL-P251-?? valid till 31/Dec/2005)
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SYSTEM used as:
Prod - Production 
Test/COB - Test / off-site COB
Test/Stdby - Test / on-site COB
Test - Test only
COB - off-site COB only
Stdby - Standby (on-site COB)
Arch - Archive
Hist - Historical data
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Senatorska



				Dane szczegółowe systemów WRDC



																																																												calkowity wymiar szafy



				RACK No.				Piętro				Lokalizacja				Opis								Podłączone do systemu UPS (W)				Zasilanie pojedyncze lub podwójne				Jedno- lub trójfazowe				Obciążenie cieplne (W)				Minimalne wymagania temperaturowe (°C)				Maksymalne wymagania temperaturowe (°C)				Minimalne wymagania dla wilgotności (%WW)				Maksymalne wymagania dla wilgotności (%WW)				Rozmiar (DŁxSZERxWYS ) (mm)				Waga (kg)				Ilość U				Gniazda Zasilające



				1/1				II				WRDC				HP SureStore Disk System FC10 (1)								467				2				1				2200				5				40				20				80				691x480x150				50				4



																HP SureStore Disk System FC10 (2)								467				2				1				2200				5				40				20				80				691x480x150				50				4



																HP SureStore Disk System FC10 (4)								467				2				1				2200				5				40				20				80				691x480x150				50				4



																HP SureStore Disk System FC10 (5)								467				2				1				2200				5				40				20				80				691x480x150				50				4



																HP SureStore Disk System FC10 (6)								467				2				1				2200				5				40				20				80				691x480x150				50				4												1-47				1-48



																HP Virtual Disk Array VA7410								670				2				1				670				5				35				10				80				660x448x128				46.9



																HP Disk System Ds2450								500				2				1				500				5				38				10				80				505x448x130				36.4



																BROCADE 2400 (E)								0,5Ax220V				2				1				110				0				40				5				80				68,6x42,86x4,34				6.36				1



																BROCADE 2800 (A)								1Ax220V				2				1				219				0				40				5				80				68,6x42,86x8,73				12.94				1



																BROCADE 2800 (B)								1Ax220V				2				1				219				0				40				5				80				68,6x42,86x8,73				12.94				1



																BROCADE 2800 (G)								1Ax220V				2				1				219				0				40				5				80				68,6x42,86x8,73				12.94				1



																BROCADE 2800 (H)								1Ax220V				2				1				219				0				40				5				80				68,6x42,86x8,73				12.94				1



																Rack								X				4				1				X				X				X				X				X												41				1-46				2-46



																																				13156																								391.42



				2/7				II				WRDC				BROCADE 2/16 (L)								1Ax220V				2				1				219				0				40				5				80				62,2x42,86x4,34				12.94				1



																HP SureStore 6/60 tape library (STE-3)								2,6Ax220V				3				1				560				10				35				20				80				696x442x711				101.6				16



																HP SureStore 6/60 tape library (STE-4)								2,6Ax220V				3				1				560				10				35				20				80				696x442x711				101.6				16



																Rack								X				2				1				X				X				X				X				X				1000x600x2000								41				1a-10				2a-10



																								0												1120																								216.14



				5/4				II				WRDC				MSL-2 Tape Library (HP MSL6030)								300				2				1				1020 BTU/hr				10				35				10				80				44,45x43,18x76,20				50.53



																Rack								X				2				1				X				X				X				X				X												41



																																				0																								50.53



				7/5				II				WRDC				centera02								4800				2				1				4803				10				35				20				80				915/610/1905				656								P2a3				P1a3



																								4800												4803																								656.00



				9/1				II				WRDC				XP512 DKU R1								4A/380V				2				3				2600				16				32				20				80				800x750x1790				440								1-24				2-24



																																				2600																								440



				9/2				II				WRDC				XP512 DKC								2,2A/380V				2				3				1340				16				32				20				80				800x750x1790				392								Zasilanie poprzez DKU R1



																																				1340																								392



				9/3				II				WRDC				XP512EMC DKU R1																				2600				16				32				20				80				800x750x1790				440								1a-9				2a-9



																																				2600																								440



				9/4				II				WRDC				XP512EMC DKC																				1340				16				32				20				80				800x750x1790				392								Zasilanie poprzez DKU R1



																																				1340																								392



				10/1				I				WRDC				XP256 DKU R1								4Ax380V				2				3				2600				16				32				20				80				800x750x1790				440								1a-2				2a-1



																																				2600																								440



				10/2				I				WRDC				XP256 DKC								2,2Ax380V				2				3				1340				16				32				20				80				800x750x1790				392								Zasilanie poprzez DKU R1



																																				1340																								392



				10/3				I				WRDC				XP256 DKU L1								4Ax380V				2				3				2600				16				32				20				80				800x750x1790				440								1a-1				2a-2



																																				2600																								440







4800VA max. @ 200V per cabinet



16400Btu/hr max. per cabinet



max value







Goleszowska



				Dane szczegółowe systemów WRDC



																																																												calkowity wymiar szafy



				RACK No.				Piętro				Lokalizacja				Opis								Podłączone do systemu UPS (W)				Zasilanie pojedyncze lub podwójne				Jedno- lub trójfazowe				Obciążenie cieplne (W)				Minimalne wymagania temperaturowe (°C)				Maksymalne wymagania temperaturowe (°C)				Minimalne wymagania dla wilgotności (%WW)				Maksymalne wymagania dla wilgotności (%WW)				Rozmiar (DŁxSZERxWYS ) (mm)				Waga (kg)				Gniazda Zasilające



				1/2				I				WRDC				MSL-1: MSL5060 Tape Library												2				1				360				10				40				20				80				800x432x444				55.9				2f-4.5				2e-6.7



																Rack								X				2				1				X				X				X				X				X				1000x600x2000								2f-4.5				2e-6.7



																																				360																								55.9



				1/4				I				WRDC				Brocade I: BROCADE 3800								1Ax220V				2				1				219				0				40				5				80				62,2x42,86x4,34				12.94				2e-6.8				2f-6.8



																Brocade F: BROCADE 2400								0,5Ax220V				2				1				110				0				40				5				80				68,6x42,86x4,34				6.36				2e-6.8				2f-6.8



																Brocade C: BROCADE 2800								1Ax220V				2				1				219				0				40				5				80				68,6x42,86x8,73				12.94				2e-6.8				2f-6.8



																Brocade D: BROCADE 2800								1Ax220V				2				1				219				0				40				5				80				68,6x42,86x8,73				12.94				2e-6.8				2f-6.8



																Rack								X				2				1				X				X				X				X				X				1000x600x2000								2e-6.8				2f-6.8



																																				767																								45.18



				1/9				I				WRDC				HP SureStore E Bridge FC 4/1 HV								3,7Ax220V				1				1				220				5				40				20				80				228x429x42				7



																HP SureStore E Bridge FC 4/1 HV								3,7Ax220V				1				1				220				5				40				20				80				228x429x42				7



																STE-1: HP SureStore Tape Library 10/180								3,7Ax220V				2				1				820				10				35				20				80				950x1560x1830				500				2e-8.7				2f-8.7



																																				1260																								514



				2/2				I				WRDC				centera01								4800				2				1				4803				10				35				20				80				915/610/1905				656				PDU2f 3.7				PDU2e 3.7



																								4800												4803																								656.00



				3/1				I				WRDC				XP1024 - DKU L1								14,4A x 400V				2				3				21843 BTU/h				16				32				20				80				800x750x1860				504-752				2j-1.2				2k-1.2



				3/2				I				WRDC				XP1024 - DKC								14,4A x 400V				2				3				10034 BTU/h				16				32				20				80				800x782x1860				466-575				2j-4.1				2k-4.1



				3/3				I				WRDC				XP1024 - DKU R1								14,4A x 400V				2				3				21843 BTU/h				16				32				20				80				800x750x1860				504-752				2j-2.1				2k-2.1



				3/4				I				WRDC				ESL9595L1 Tape Library								1600				2				1				5500 BTU/hr				10				35				20				80				737x1524x1905				703.96				2e-10.5				2f-10.5



				3/5				I				WRDC				MSL 6060 Tape Library								300				2				1				1020 BTU/hr				10				35				10				80				44,45x43,18x76,20				50.53				2e-1.4				2f-1.4



																Rack								X				2				1				X				X				X				X				X				996x596x1961								2e-1.4				2f-1.4



																																																												50.53



				3/6				I				WRDC				BROCADE J (Brocade 12000)								4000				2				1				3690 BTU/h				0				40				5				85				729x437x612				113				2e-1.5				2f-1.5



																BROCADE K (Brocade 12000)								4000				2				1				3690 BTU/h				0				40				5				85				729x437x612				113				2e-1.6				2f-1.6



																Rack								X				4				1				X				X				X				X				X				996x596x1961								2e-1.5 2e-1.6				2f-1.5 2f-1.6



																																				0																								226



																HP SureStore Disk System FC10 (3)								467				2				1				2200				5				40				20				80				691x480x150				50				4



																								467												2200																								50.00







ciezar biblioteki z 8 napedami Ultrium, bez tasiemek



4800VA max. @ 200V per cabinet



16400Btu/hr max. per cabinet



max value
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1 Objective 


The objective of this procedure is to present the proper way of destroying and utilizing magnetic recording media.


2 Purpose


This procedure is intended for Magnetic Recording Media Library employees to be used when:


· New media are implemented,


· Existing media are destroyed,


· Existing media are totally replaced by different ones.


3 Procedure


An employee of Magnetic Recording Media Library is required to prepare a summary of the type, number and contents of media transferred to be destroyed.


The summary should be approved by Team Manager and the Library employee.  


3.1 The Ordering Party is required to


1. Define the object to be destroyed or neuralized in writing or in a fax message;


2. State the approximate weight of scrap material to be destroyed or neuralized and the approximate value of the service;


3. Indicate the place of collecting scrap material;


4. Use its own seals to seal containers with scrap material;


5. Indicate in writing persons authorised to participate in opening sealed containers and destroying scrap material.  


3.2 
The Engaged is required to


1. Load (at the warehouse) and receive scrap material using its own transportation, in its own containers, at its own expense and risk;


2. Secure containers with scrap material from damage and access of third parties in transit and in the warehouse; 


3. Store, destroy and neuralize scrap material according to relevant regulations in force; 


4. Receive, transport and store scrap material prior to destruction and process it by destroying in accordance with the Personal Data Protection Act of 29 August 1997; 


5. Keep sealed containers unopened while a representative of the Ordering Party is not present and to conduct the destroying of scrap material while maintaining secrecy, only in the presence of a representative of the Ordering Party.


4 Destroying of magnetic media


4.1 Destroying of wrdc own tapes, cd, floppy disks


· Magnetic media designed to destroy are stored in separate place in WRDC Library.


· Media registered in Tape Management system, must be changed to “damage” status


· Media are passed on to external firm for destroy purpose after collecting appropriate amount of it (approximately 500 kg) according to chapter 4.


4.2 Destroying of other department own tapes, cd, floppy disks


· Magnetic media designed to destroy are handed over to WRDC Premises & Library team with protocol of destroying (see: Appendix A). It should include information about: 


· APA code, 


· name of medium,


· amount, 


· weight, 


· name of entity, which hand over these media, 


· date, 


· signatures


· The Destroying Protocol is signed and confirmed by P&L Team Manager, and one of copies is returned to requester.


· Media are stored in P&L stockroom till the launching of process described in chapter 4 (Media are passed on to external firm for destroy purpose after collecting appropriate amount of it).


· There is possibility of storing the media designated to destroy by entities – owners, in case of big amount of it. The receipt by external firm is performed in P&L team employee custody (who should seal containers). It is performed after collecting appropriate amount of it (approximately 500 kg) according to chapter 4. This amount is counted including media designated to destroy in WRDC.


4.3 destroying of hard disks


· Hard disks are designed to destroy in following cases:


· Disks from withdrew servers


· Disks from withdrew PC


· Damaged disks from working servers


· Damaged disks from PC


· Hard disks are handed over to P&L team with Destroying Disks Protocol (see: Appendix B). This protocol registered, that specified team got rid of disks. It also helps during accounting. Protocol should include information about:


· APA code,


· serial numbers, 


· signatures of persons who pass on/receive disks,


· date,


· Reason: Damaged / Withdraw,


· Departments.


· Disks are stored in P&L stockroom till the launching of process described in chapter 4 (Media are passed on to external firm for destroy purpose after collecting appropriate amount of it – approx. 500 kg). This amount is counted including media designated to destroy in WRDC.


5 Final recommendations


Receipt of scrap material shall be confirmed in a Scrap Material Receipt Protocol, where the exact number (weight) of scrap material received will be defined. The Scrap Material Receipt Protocol shall be prepared by the Engaged and signed by representatives of both parties.

The Engaged shall document the destruction of magnetic recording media in a Destruction Protocol, which should be then signed by representatives of both parties. The Destruction Protocol should include information on the condition of seals on containers directly prior to their opening in the presence of the representative of the Ordering Party. 


appendix a: Destroying media protocol


JEDNOSTKA PRZEKAZUJACA NOŚNIKI




WARSZAWA,DN.......................


DO ZNISZCZENIA (entity, which pass on media)




(date) 

APA KOD JEDNOSTKI PRZEKAZUJACEJ


NOSNIKI (APA code of entity, which pass on  media)

PROTOKÓŁ OBROTU NOŚNIKAMI PRZEKAZANYMI W CELU ZNISZCZENIA


(Media designated to destroy protocol)


Uprzejmie proszę o zniszczenie, przez specjalistyczną firmę utylizacyjną, nośników magnetycznych uszkodzonych lub przeterminowanych:


(Please, destroy following media by specialist firm: )

Kasety (cassettes)
- ........szt.  -.........kg


Streamery (streamers)
- ........szt.  -.........kg


Dyskietki (floppy disks)
- ........szt.  -.........kg


Płyty ( CD)
- ........szt.  -.........kg


MTO
- ........szt.  -.........kg


Inne
(other)



- ........szt.  -.........kg


appendix b: destroying hard disks protocol


PROTOKÓŁ PRZEKAZANIA DYSKÓW PRZEZNACZONYCH DO ZNISZCZENIA


(Hard Disks designated to Destroy Protocol)

Przekazuję do zniszczenia przez specjalistyczną firmę utylizacyjną, uszkodzone lub wycofane z użycia dyski:


(Please, destroy following hard disks by specialist firm: )

		S/N (serial number)

		Powód przekazania do zniszczenia:  Uszkodzony / Wycofany


(Reason: Damaged / Withdraw)

		Departament (Department)

		APA code

		Data (Date)

		Przekazał (pass on)

		Odbiór (receipt)



		

		

		

		

		

		Nazwisko (name)

		Podpis (Sign.)

		Nazwisko (name)

		Podpis (Sign.)
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Introduction 
With the rapid increase of e-commerce, data warehousing, and data mining, storage has become a 
strategic resource within an enterprise. Businesses must access their data instantly and continuously. 
The criticality of data availability dictates that the storage systems must be up and running all the time. 
Unplanned downtime not only costs money but also loses customers. IT departments need the ability to 
continuously monitor their storage services and resolve their problems proactively and immediately. 


With leading diagnostic technology, HP StorageWorks Continuous Track provides 24 x 7 around-the-
clock worldwide service capabilities for XP arrays to achieve the highest level of availability. It allows 
XP arrays to be continuously monitored 24 hours a day by expert systems and engineers at HP 
Response Centers. Service events are reported instantly. Hardware failures are detected immediately. 
Potential problems can be investigated and resolved proactively by HP engineers before the 
customer’s business is affected. The Continuous Track support service substantially eliminates 
unplanned downtime and increases the availability of customer storage, applications, and data 
access. 


This white paper gives detailed descriptions of HP remote support technology for XP arrays with 
Continuous Track and discusses the architecture design and main functions of Continuous Track and 
the advantages and benefits of using it. It also addresses the most common security questions about 
remote access and support. 


Overview of architecture design 
Continuous Track deploys the modern client-server architecture, which mainly contains two parts—
client and server (Figure 1). The client software, running on the disk array service processor (SVP) of 
each customer XP array, is responsible for monitoring events reported by the XP array firmware and 
generating heartbeat and configuration information that is sent to an HP Response Center. It also 
manages data and communication security by using encryption, authentication, and dial-back 
technology. Running the client software on the SVP, which is located inside the XP array and totally 
independent of any customer servers, greatly increases the client reliability as well as data security 
since the SVP cannot access customer data on XP arrays.  


The server software, which runs on powerful servers at HP Response Centers, manages the data 
transmitted from its clients. When a Continuous Track Server receives data from XP disk array client, it 
checks to see if a potential problem or a service event is identified. When this happens, Continuous 
Track Server opens a case and passes it to its Case Manager software. The Case Manager software 
automatically dispatches the case to a trained XP disk array support engineer. In a typical situation, 
where the client is just transmitting heartbeat information, the Continuous Track Server stores the data 
in its data repository for future reference.  


The communication between a Continuous Track client and its server uses a point-to-point connection 
through a phone line (modem-based connection) to ensure information security. 
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Figure 1.  


 


 


Main functions 
Continuous Track provides four distinct functions to deliver a comprehensive remote support solution 
for XP arrays:�


• Heartbeat and Health Checking—ensures continuous operation of XP arrays 
• Event Notification—detects and reports service events to the HP Response Center for monitoring and 


analysis 
• Configuration Collection—provides a snapshot of the XP array configuration for troubleshooting and 


monitoring 
• Remote Access—allows HP experts to investigate and resolve problems remotely 


Heartbeat and health checking 
Continuous Track employs a heartbeat to monitor the disk array health status. Heartbeats are 
generated by the Continuous Track client software on the SVP of an XP array and are sent to HP 
Response Centers on a daily basis. Heartbeat packets, containing the individual XP disk array ID and 
health information, are monitored and analyzed at the HP Response Center to verify the operation of 
XP arrays.  
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An XP array generates a heartbeat on a regular configurable time interval. If a heartbeat packet does 
not arrive within an expected time window, an alert is automatically generated by a Continuous Track 
Server and is sent to HP engineers at the HP Response Center. The engineers connect the XP array for 
diagnosing and troubleshooting. If the connection between the customer XP array and HP Response 
Center could not be established, a local customer engineer (CE) is notified. The local CE works with 
the customer to determine if priority response is necessary or the problem can be addressed during 
normal business hours. 


Event notification 
XP array firmware continuously monitors the array operation. Operations are checked for correct 
execution, status of retries, and other warnings. When a fault event occurs, the firmware reports a 
Service Information Message (SIM). Continuous Track client software running on the SVP listens for 
SIM events, collects information on those events, and determines the severity of those events. If a SIM 
event is significant, it is sent to Continuous Track Servers by way of modem connection without any 
delay, and a call will be opened for immediate attention by the HP Response Center. The trained HP 
support engineers, who monitor calls 24 hours day and 7 days a week, will start to work on the case 
promptly. They have access to all necessary resources, including the HP Storage Escalation Center 
and CEs. The case is worked on and monitored until the problem is successfully resolved. All other 
(non-critical) SIMs are accumulated and stored on the SVP, and then transmitted to Continuous Track 
Servers during regular heartbeat communication sessions for analysis and diagnosis. If necessary, 
proactive measures are taken to prevent any potential problems. 


Configuration collection 
Continuous Track client software also generates XP array configuration data periodically to provide a 
snapshot of the current XP disk array configuration. The firmware version, number and type of LUNs, 
physical configuration, RAID level, subsystem status, and so on are included in the configuration 
transmitted. By default, the configuration data is transmitted to an HP Response Center whenever the 
configuration changes. In the event of a problem, the latest configuration data is available and can 
be used as a reference to speed up the troubleshooting and problem solving. 


Remote access 
The remote access functionality is a key component of Continuous Track. It allows HP engineers and 
experts to perform investigation, diagnosis, and issue resolution remotely and quickly. In many cases, 
problems can be fixed using remote access instead of sending engineers on site.  


For security purposes, a dial-back method is used to establish the connections for remote access. 
While triggered by remote engineers, the actual connections can only be initiated by the XP disk 
array itself using specified phone numbers to HP Response Centers. When an initial request for 
remote access is made to the SVP, the dial-back software performs authentication of the request 
through the tightly controlled accounts managed by HP Response Centers. On successful 
authentication, the initial connection is disconnected, and a dial-back is initiated to establish a remote 
session between the SVP and the HP Response Center. Again, the engineers at the HP Response 
Center will be prompted for user name and password for login to continue the remote access session. 
If the login is successful, the remote access allows the engineers and experts to use the SVP and its 
tools as if they were physically on the customer site.  
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Customer data security 
Remote support systems often raise questions about security. Continuous Track is designed to address 
customer security concerns. The confidentiality of customer information is guaranteed because there 
are no connections, within XP arrays, that provide access to customer data from the SVP. Continuous 
Track deploys stringent security measures to ensure a complete secure remote support solution for 
customers. Proprietary protocol, unique data format, encryption, authentication, and best practices 
are integrated at physical, network, and operational levels, providing a multi-level layered security. 


Security with remote connection 
Continuous Track uses the dial-back method to create a point-to-point communication between 
customer XP arrays and the Continuous Track Servers at the HP Response Centers. This ensures that 
the information cannot be intercepted or hacked. As discussed previously, authentication is required 
for initiating each dial-back session, and all the connections are audited. If there are repeated 
authentication failures, remote access to the SVP is disabled for a predefined time. When a remote 
access request is made to the SVP of an XP array, the dial-back only calls back the Continuous Track 
Servers at HP Response Centers with pre-defined phone numbers that can only be modified with 
unique software by HP support personnel.  


Security with file and data transfer 
All communications between file and data transfer components on the SVP and file and data receive 
components at HP Response Center are done with a proprietary protocol and unique format. The data 
cannot be decoded without the definition information. All information exchanged between the XP disk 
array and the HP Response Centers is encrypted using industry-standard protocol to provide another 
layer of security protection. 


Data integrity and confidentiality 
Even with the ability to access the SVP remotely, the integrity and confidentiality of customer data are 
ensured since customer data on XP arrays cannot be accessed through the SVP. As shown in the 
following block diagram (Figure 2), the SVP is only connected to each microprocessor (MP) through 
an internal LAN, which is separate from the data paths in the XP disk array. The MPs only access 
control circuits; they cannot access the data. Only Fibre Channel Adapter (FCA) chips move data. 
Therefore, the customer data in XP arrays cannot be retrieved or changed by way of SVP by anyone, 
including HP support engineers. 
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Figure 2. 
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Summary and conclusions 
Continuous Track increases data availability effectively and efficiently by providing uninterrupted 
24 x 7 monitoring and remote support. Problems can be resolved quickly and remotely. Possible 
failures can be prevented by taking action ahead of time. Combined with the no-single-point-of-failure 
design of the XP disk array hardware, remote support XP with Continuous Track can virtually eliminate 
XP downtime.  


With the unique design of the XP array, Continuous Track provides a complete secured remote 
support solution with both data privacy and integrity. 
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Appendix 


FAQs about Continuous Track security issues  
1. Can someone directly log in to the SVP of my XP array through a phone line? 


No. Remote sessions can only be established by Continuous Track client software on the SVP 
using dial-back to the specified Continuous Track Servers at HP Response Centers. 


2. Can someone modify the dial-back phone numbers on the SVP of an XP array so the dial-up calls a 
different phone number rather than those at an HP Response Center? 


No. The dial-back phone numbers are pre-installed on the SVP, and they can only be modified 
using unique software at the HP Response Center with proper authentications. 


3. Can someone hack the information transmitted between Customer XP arrays and an HP Response 
Center? 


First, the data is virtually not interceptable since Continuous Tack uses point-to-point 
communication. Second, even if the phone line is tapped, the data itself is cannot be hacked due 
to its unique format and strong encryption. 


4. Can my data be stolen or damaged if someone logs in to the SVP of my XP array remotely? 


None, including HP support engineers, can access customer data on XP arrays through the SVP 
since the SVP is connected to the XP disk array through an internal LAN that is separate from data 
paths as discussed previously in this article. So, even if someone logs in to the SVP of your XP 
array, the confidentiality of your data is still absolutely guaranteed.  


The logical volume formatting function, which is accessible from SVP, can reformat logical volumes 
resulting in data loss. However, this function is protected and cannot be used without 
authorization. In addition, this function can be completely disabled for remote sessions by the 
remote switch on the DKC panel of XP arrays. 


5. What other security mechanisms are implemented with Continuous Track XP to ensure the security? 


Encryption, authentication, unique protocols, and industry best practices are integrated at 
physical, network, application, and operation levels providing multi-level layered security with 
Continuous Track. 
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Introduction 


1.1. Purpose


This document summaries proposal Instant Support Enterprise Edition (called ISEE) solution for Bank Handlowy Poland as a replacement of existing HP High Availability Observatory (HAO) that’s HP support is sunset (until end of June 2004).


1.2. General Description


HP Mission Critical Services helps you keep your Mission Critical computing environment up and running.  Proposed system is a part of maintenance contract delivered by HP for their customers. ISEE system – owned and maintained by HP – collects mission critical systems’ events notifications about potential hardware problems. This system is designed to prevent potential critical problems by their status monitoring and to quickly restore business critical systems should a problem occur. 


The collected information about the event is securely (encrypted) sent via customer corporate WEB proxy server and public Internet into HP Service Centre. This information does not contain any clear information about company details – as an identity the “system handle” only is used. Collaterally the same information is sent to proper servers administrators’ group. This process reduces reaction time in case of failure.


The HP ISEE Advanced Configuration provides:


· Quick notification HP Service about potential hardware failures of monitored servers.


· A consolidated view of HP ISEE open incidents from the Enterprise Service Console on the SPOP.


· Visibility of HP ISEE monitored Clients’ statuses on the ISEE Enterprise Service Console.


· The ability to install on SPOP Business Support Software based on contract type and level.


1.3. List of References


		Title

		File name

		Description



		ISEE technical presentation

		citi_ISEE_PL_30_AC.zip

		Technical focused presentation about ISEE





2. Project schedule


Following Grant table is the attempt to determine time frame of the project


.
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3. ISEE Architecture Specification 


3.1. Hardware components


3.1.1. SPOP – Support Point of Present


HP – owned and administered, Intel based server with Windows 2000 that hosts support applications, collects system event notification data.


Customer has administrator’s level access to SPOP because Windows updates are not installed automatically. Due to maintain as high as possible level of security HP dedicated engineer asks Customer for installing critical Windows patches.


HP’s application updates are delivered to SPOP automatically by customer proxy server and public Internet. Development of the SPOP is coordinated only by HP.


3.2. Software components


3.2.1. ISEE Client


ISEE client must be installed on each monitored system. It communicates with SPOP and forwards hardware events detected by diagnostic subsystem and collects configuration data. In addition it provides web-based user interface for configuration management. This could accessible for authorised users only.

Note: On each ISEE Client, due to latest security regulations all ISEE clients will be configured with empty “Customer Name” field. 


3.2.1.1. Hardware event monitoring


Main task for ISEE software is receiving from diagnostic subsystem hardware events and automatically opening service call in HP workflow system.
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Procedure for hardware event handling:


· Diagnostic subsystem on monitored system detects hardware event and generates trap condition,


· On HP Proliant servers only: 


· HP Managements Agents generates SNMP trap,


· SNMP subsystem sends this trap to SPOP,


· SPOP changes the format and adds contract information to the event


· SPOP forwards this information back to monitored client and ISEE SC Windows listener (WCCproxy service) capture this information (see SNMP configuration in Software Changes on HP Proliants mission critical servers)


· On HP-UX severs only:


· EMS (Event Monitoring Service) generates exception,


· Locally running RSTListener (part of ISEE Client) received this exception and informs ISEE Client


· ISEE client gathers very basic information about the system (os version, hw platform)


· ISEE client encrypts information and send it to SPOP (with contact and contract information)


· ISEE client sends encrypted information to SPOP


· SPOP opens service call


3.2.2. Enterprise Service Console


Web-based (accessed by secure http) UI on the SPOP for centralized environment view, scheduled collections, and Business Support Software such as HPCS Device Monitoring (DUDN).


3.2.3. Insight


SPOP-based application implemented for viewing incident history for all clients in Enterprise.


3.2.4. Software Management – only on SPOP


SPOP-based application implemented for updating ISEE software via customer proxy server and Internet connectivity. SPOP automatically installs only Norton Antivirus Updates.


3.2.5. Open Service Event Manager – OSEM


OSEM is SNMP based application responsible for receiving SNMP traps from HP Managenet Agents located on HP Proliant servers. OSEM reformats traps, adds some contract information (OSEM performs SNMP GET request on monitored clients) and send back information to ISEE client. Additional information about OSEM can be found here: http://h18000.www1.hp.com/support/svctools/.


4. Proposal ISEE implementation for Warsaw Regional Data Center


4.1. Placement in network environment


The following network diagram is proposal of SPOP network placement:
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SPOP server will communicate with:


· monitored clients (located in server’s network) through internal Lan


· HP Mission Critical Support Center through HTTP Proxy Server and Internet


4.2. Software changes on HP9000 mission critical servers


In order to get full functionality offered by ISEE only one software depot must be installed (ISEEPlatform), it needs 100 MB of space in /opt directory, and about 30 MB in /var. ISEE client does not need any special user or group or installing additional patches . On HP-UX system diagnostics (OnLineDiag) must be running. System doesn’t need to reboot (kernel configuration will not be changed). All installed filesets are listed below:


eltor:/root# swlist ISEEPlatform


# Initializing...


# Contacting target "eltor"...


#


# Target:  eltor:/


#


# ISEEPlatform                          A.03.50.80     ISEE Platform


  ISEEPlatform.Cpumap                   A.00.02.006    HP-UX Cpumap


  ISEEPlatform.Isee_EmsListener         A.11.07.17     ISEE TCP listener for EMS events


  ISEEPlatform.ISEE-SysInfo             A.01.00.015    ISEE SysInfo


  ISEEPlatform.ISEE-Java                A.01.31.09     RST Java Runtime13-13109


  ISEEPlatform.ISEE-Chorus              A.5.1.350.80   ISEE-Chorus


  ISEEPlatform.ISEE                     A.03.50.80     ISEE


4.3. Software Changes on HP Proliants mission critical servers


ISEE client needs about 150 MB of space in (%sysroot%/Program Files). In addition diagnostic subsystem (TopTools for HP Netservers and HP Management Agents on HP Proliants) must be up and running. On monitored systems must be installed Mircosoft Java in version 5.00.3805 (If this version of Java is absent file msjavx86.exe must be installed and system needs to be restarted).


Additionally because HP Managements Agents use SNMP Traps to inform about hardware events SNMP must be installed as Windows component.


4.3.1. SNMP configuration


SNMP service must be configured as follow:


Traps Tab (allow sending SNMP traps to SPOP)
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· Community name – “SPOP”


· Trap destination – IP address of SPOP


Security Tab (allow SNMP Get request from SPOP)
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· Accepted community name (READ ONLY) – “SPOP”


· Accept SNMP packets from theses hosts – IP address of SPOP and localhost (or check the button Accept SNMP packets from any hosts)


4.4. Test systems (phase I)


On following systems ISEE client will be install in phase I


		Sys-Handle

		Model

		Serial Number

		Hostname



		PL-P251-22

		RP5470

		DEH411521S

		CPC_N02



		PL-P251-17

		RP5470

		USS4105HFK

		FLEX02



		PL-P251-08

		K580

		3905G28593

		DUCK06



		PL-P251-28

		SuperDome 32Way

		DEH42301N8

		SD02



		PL-P251-10

		N4000

		GBM39512MF

		ENKA04



		PL-P251-18

		N4000

		GBM4122897

		ENKA06 



		PL-P251-16

		N4000

		GBM39341JX

		ENKA02



		PL-P251-09

		K370

		3920G31267

		DUCK02



		PL-P251-06

		K360

		3905G28595

		DUCK04



		PL-P251-19

		D370

		3848G37110

		DE02





4.5. Production systems (phase II)


On following systems ISEE client will be install in phase II


		Model

		Serial Number

		Hostname



		SuperDome 32Way 

		DEH42301N9

		SD01



		SuperDome 32Way

		DEH42301NA

		SD03



		N4000

		DEH42030SN

		ENKA01



		N4000

		GBM4122885

		ENKA03



		N4000

		GBM40254VK

		IBBS01



		N4000

		GBM4028571

		IBBS02



		RP5470

		USS4113MK7

		CPC_N03



		RP5470

		DEH422576K

		CPC_N04



		L2000

		USS40423M2

		TETA





4.6. SPOP network parameters


Hostname name: isee_citi.eur.nsroot.net 


IP address: 169.162.151.235


Gateway: 169.162.151.131


Dns server:169.183.21.22, 169.186.201.22 Web proxy: webproxy.smb.com:8080


bypass proxy domains: citicorp.com, ssmb.com. smb.com. nsroot.net


Smtp server: mail.citicorp.com


System handle: spopxyz
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PROTOKÓŁ PRZEKAZANIA DYSKÓW PRZEZNACZONYCH DO ZNISZCZENIA


(Hard Disks designated to Destroy Protocol)

Przekazuję do zniszczenia przez specjalistyczną firmę utylizacyjną, uszkodzone lub wycofane z użycia dyski:


(Please, destroy following hard disks by specialist firm: )

		S/N (serial number)

		Powód przekazania do zniszczenia:  Uszkodzony / Wycofany


(Reason: Damaged / Withdraw)

		Department

		APA code

		Data (Date)

		Przekazał (pass on)

		Odbiór (receipt)



		

		

		

		

		

		Nazwisko (name)

		Podpis (Sign.)

		Nazwisko (name)

		Podpis (Sign.)
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Provide Storage/Server/SAN Firmware and Software Analysis and Management


Mission Critical environments should stay on the major release unless there is a product-specific firmware upgrade that is required.

Periodically, HP releases updates for servers, storage, and SAN devices. The updates address potential problems, provide added functionality, or improve performance. Along with the proper planning to minimize disruption to your operations, HP provides appropriate updates analysis and installs the updates, if required.


In addition, as part of system maintenance activities related to firmware or micro-code failures, the customer engineer completing the call will review the current level of firmware or micro-code and install any necessary updates. 


Clarification: 


These categories of updates are hardware-related and generally involve hardware field change orders. Installation of the updates usually requires removing the skins from a device to make a physical replacement and/or downloading new code into logic chips or PC boards. 


Servers


This equates to firmware, PDC code, or microcode embedded in non-volatile memory, e.g. to support the boot process.  


Activities: 


As required the assigned hardware specialist(s) will:


1. Monitors the release of firmware updates for all supported products on an on-going basis.  Notifies customer of any critical network software problems HP device software component. 


2. As part of the semi-annual review (or when updates are released), the Mission-Critical Trained Hardware Specialist identifies firmware or micro-code updates required to maintain the system environment or migrate to a new or improved technology.  


3. If warranted and as appropriate, plans the delivery activities necessary to install any updates with minimal disruption to the Customer's operations. 


4. The Hardware Specialist schedules the installation with the Account Manager and the Customer. 


5. The Hardware Specialist completes the installation per schedule. 


6. The Hardware Specialist notifies the Account Manager and customer of the firmware update. 


7. The Account Manager updates the configuration documentation with the new firmware version information.


Additionally, 


1. As part of any system repair the Hardware Specialist reviews the failing system's firmware or micro-code level and compares it to the current released level. 


2. If an update is required the firmware is loaded and the system tested for correct operation.  


3. The Hardware Specialist notifies the Account Manager and customer of the firmware update as part of the repair process. 


4. The Account Manager updates the configuration documentation with the new firmware version information.

XP storage array and HP SAN switches


HP monitors all general revision updates and provides recommendations regarding installable firmware and software updates for a single designated XP storage array and SAN switches. Basic support for the installation of these updates is provided via telephone. Onsite installation of firmware and software is also provided for selected devices.


Clarification: 


Storage/SAN Firmware and Software relates to the operating software which is required to make the storage device function. It is analogous in size, complexity and function to the operating system software in a server. The review function is very similar to the patch analysis and management done for operating systems. 


Activities: 


A storage/SAN peaked engineer will: 


1. Review the HW & SW service notes for storage/SAN related firmware and software updates 


2. Review the current revision levels of supported products 


3. Identify those updates related to the customers supported environment 


4. Understand the reasons for the updates and what products are affected 


5. Develop installation recommendations based on the nature of the update and understanding of the customer's supported infrastructure and business mission 


6. Create a report listing the available updates and recommendations 


7. Deliver and review the report with the customer off-site or have the assigned Account Manager do it concurrent with the on-site account review. 


8. For critical updates on selected products; plan, schedule, and install the firmware/software, and conduct a customer orientation. 


9. Provide basic telephone installation assistance on request by the customer 



