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1 SAN Reports Sample
1.1 MOR Metrics – Storage by Sector
Report Date: March 27, 2010
1.1.1 Part I: Server Count by Sector – Optimized, Virtualized, & Average Utilization 
	SAN

	NA Sector
Lever 9
	% Optimized
	% Virtualized
	Avg. Utilization

	CORP
	30%
	23%
	41%

	ICG
	22%
	16%
	41%

	GCG
	27%
	21%
	24%

	OTHER
	42%
	39%
	68%

	TOTAL
	26%
	20%
	39%


1.1.2 Part II: Storage Allocated by Sector, Used & Available in TB
	SAN

	NA Sector

Counts
	Allocated (TB)
	Used (TB)
	Available (TB)

	CORP
	2,628
	1,078
	1,550

	ICG
	2,764
	1,130
	1,634

	GCG
	1,209
	286
	923

	OTHER
	534
	361
	173

	TOTAL
	7,136
	2,796
	4,340


1.2 MOR Metrics – Storage by Sites

1.2.1 Part II: Storage Count by Site – Optimized, Virtualized, & Average Utilization 
	SAN

	SITE
	% Optimized
	% Virtualized
	% Tech Refresh
	Avg. Utilization of Allocated
	Avg. Utilization of Installed

	111 Wall St.
	47%
	34%
	17%
	62%
	61%

	390 Greenwich St.
	20%
	14%
	27%
	37%
	61%

	Albuquerque (NAIT)
	 
	 
	                          -   
	 
	35%

	Columbus (NAIT) DAS
	 
	 
	                          -   
	 
	74%

	Columbus, OH (MWDC)
	16%
	9%
	                          -   
	34%
	65%

	Dalls Embosing Center (NAIT) DAS
	 
	 
	                          -   
	 
	85%

	Denver (NAIT)
	 
	 
	                          -   
	 
	73%

	Des Moines (NAIT)
	 
	 
	                          -   
	16%
	88%

	Frederick MD
	                               -   
	                       -   
	                          -   
	                     -   
	74%

	Georgetown, TX (GTDC)
	1%
	                       -   
	                          -   
	20%
	76%

	Jacksonville FL
	                               -   
	                       -   
	28%
	                     -   
	100%

	Kansas City MO
	 
	 
	                          -   
	 
	24%

	Layton (NAIT)
	 
	 
	                          -   
	 
	96%

	London,  ON (NAIT)
	 
	 
	                          -   
	 
	75%

	Mississauga ON  (NAIT)
	 
	 
	                          -   
	 
	77%

	Nevada (NAIT)
	 
	 
	                          -   
	 
	78%

	New Castle DE
	 
	 
	                          -   
	 
	70%

	O'Fallen MO
	                               -   
	                       -   
	                          -   
	1%
	78%

	Regent  (NAIT)
	 
	 
	                          -   
	 
	42%

	Roanoke, TX (SWDC)
	17%
	14%
	17%
	31%
	67%

	Rutherford
	13%
	7%
	31%
	30%
	69%

	Silver Spring
	21%
	18%
	19%
	39%
	56%

	Sioux Falls
	 
	 
	                          -   
	 
	45%

	Tampa
	2%
	                       -   
	34%
	38%
	67%

	NA TOTAL
	16%
	12%
	18%
	33%
	66%


1.2.2 Part II: Storage Allocated by Site – Used & Available in TB

	NA Site
Counts
	Installed TB
	Alloc TB
	Tech Refresh 

TB
	Used TB
	Available  

TB
	Alloc TB 

(exclude TR)

	111 Wall St.
	                  222 
	                  144 
	                    37 
	                    88 
	                    71 
	                  113 

	390 Greenwich St.
	               2,064 
	               1,189 
	                  554 
	                  445 
	                  584 
	                  926 

	Albuquerque NM
	                      1 
	                      0 
	                     -   
	                     -   
	                      1 
	                      0 

	Columbus (NAIT) DAS
	                      3 
	                      2 
	                     -   
	                     -   
	                      1 
	                      2 

	Columbus, OH (MWDC)
	               1,223 
	                  797 
	                     -   
	                  267 
	                  427 
	                  797 

	Dalls Embosing Center (NAIT) DAS
	                      2 
	                      2 
	                     -   
	                     -   
	                      0 
	                      2 

	Denver (NAIT)
	                    16 
	                    12 
	                     -   
	                     -   
	                      4 
	                    12 

	Des Moines (NAIT)
	                    14 
	                    12 
	                     -   
	                      2 
	                      2 
	                    12 

	Frederick MD
	                    66 
	                    49 
	                     -   
	                     -   
	                    17 
	                    49 

	Georgetown, TX (GTDC)
	                  474 
	                  362 
	                     -   
	                    74 
	                  112 
	                  362 

	Jacksonville FL
	                  106 
	                    77 
	                    30 
	                     -   
	                    (0)
	                    77 

	Kansas City MO
	                      1 
	                      0 
	                     -   
	                     -   
	                      1 
	                      0 

	Layton (NAIT)
	                      9 
	                      8 
	                     -   
	                     -   
	                      0 
	                      8 

	London,  ON (NAIT)
	                    16 
	                    12 
	                     -   
	                     -   
	                      4 
	                    12 

	Mississauga ON  (NAIT)
	                    22 
	                    17 
	                     -   
	                     -   
	                      5 
	                    17 

	Nevada (NAIT)
	                      1 
	                      1 
	                     -   
	                     -   
	                      0 
	                      1 

	New Castle DE
	                      1 
	                      1 
	                     -   
	                     -   
	                      0 
	                      1 

	O'Fallen MO
	                  271 
	                  211 
	                     -   
	                      1 
	                    60 
	                  211 

	Regent  (NAIT)
	                      1 
	                      0 
	                     -   
	                     -   
	                      0 
	                      0 

	Roanoke, TX (SWDC)
	               3,479 
	               2,348 
	                  604 
	                  733 
	                  936 
	               1,939 

	Rutherford
	               1,618 
	               1,067 
	                  510 
	                  317 
	                  340 
	                  768 

	Silver Spring
	               1,540 
	                  864 
	                  288 
	                  333 
	                  550 
	                  702 

	Sioux Falls
	                      3 
	                      1 
	                     -   
	                     -   
	                      2 
	                      1 

	Tampa
	                  184 
	                    81 
	                    63 
	                    31 
	                    40 
	                    81 

	NA TOTAL
	             11,338 
	               7,258 
	               2,086 
	               2,408 
	               3,158 
	               6,094 


*Sites Highlighted in Green found in the FMO Reports
2 How to Produce Report by Sector
This report was produced based on various data sources in Citigroup, mainly from the FMO report, CSI, and some ECC data.
2.1 Sector Data:  % Optimized 
2.1.1 Definition
The optimized servers to be counted includes the ones on thin devices plus the ones with utilization above benchmark (70%) 
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2.1.2 Formula
To calculate the % of optimized storage in each sector we use the following.
%Optimized =  [storage alloc. to Servers on Thin + storge alloc. to Thick with Util > 70%] 
                       ( Sum of all Storage allocated to servers in this org. sector)
2.1.3 Source Data Detail

The following details where the data we retrieved is from.
a) FMO Data (based on last report dated 03/05/2010)
File Name:  Server, summary - FMO_01-FMO_02.csv
URL:  ftp://ctireports.nam.nsroot.net/ecc/
The detail columns we are interested in are as follows.
Col(F) - Host Name

=> host and cluster on same array device
Col(L) - App ID

=> to join CSI data for organization break-out
Col(AL) - Storage Type
=> Define "Thin", "Thick", or "Mixed"
Col (P) - Capacity Alloc from Array => Total storage Allocation (GB)
*Another important element to defining Optimized server with utilization above benchmark (70%) is obtaining reliable percent of utilization numbers. (See section 2.3

 REF _Ref256155614 \w \h 
2.3 for detail)
b) CSI Data

See External Data Source: Organization & Applications for the details on how to get CSI data.
The detail columns we are interested in are as follows.
Sector_Sort => The high level organization sector, such as “Corporate”, “ICG”, “Consumer”, and etc.
Sector
=> 2nd level organization, such as “CMB_Bus.” & “CMB_Tech” under Sector_Sort “ICG”

Org_name
=> The actual organization name

App_ID
=> The application id used as a join key to link host information from other data sources.  
2.1.4 Notes
1) For a server/cluster appearing multiple times in the FMO report, we count the host only once for each business sector by filtering on the unique Host Name. 
2) For a server/cluster that spans both Thick and Thin devices, usually marked as “Mixed” in the “Storage Type” column we establish a proportional relationship.  For example, if one server is 50% on a Thick device and 50% on a Thin device in the sector, we count half the server as being optimized and the other half as not.
3) For a server/cluster that spans multiple business sectors, we count one for each sector.
2.2 Sector Data:  % Virtualized
2.2.1 Definition
The % virtualized is defined as % of servers allocated on thin device.
The % virtualized is defined as the percent of storage allocated on thin devices.
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2.2.2 Formula
To calculate the percent of virtualized server in each sector we use the following.
%Virtualized =      sum of Storage on Thin Device   _ 
                        Sum of all Storage in sector
2.2.3 Source Data Detail
The following details where the data we retrieved is from.
a) FMO Data 
Same as Source Data Detail above in 2.1.3 
The detail columns we are interested in are as follows.
Col(F) - Host Name

=> host and cluster on same array device
Col(L) - App ID

=> to join CSI data for organization break-out
Col(AL) - Storage Type
=> Define "Thin", "Thick", or "Mixed"
b) CSI Data

Same as Source Data Detail above in 2.1.3
2.2.4 Notes
Same as above, since the FMO report contains servers that span different storage types and different sectors, 

1) For a server/cluster appearing multiple times in the FMO report, we count the host only once for each business sector by filtering on the unique Host Name. 
2) For a server/cluster that spans both Thick and Thin devices, usually marked as “Mixed” in the “Storage Type” column we establish a proportional relationship.  For example, if one server is 50% on a Thick device and 50% on a Thin device in the sector, we count half the server as being optimized and the other half as not.
3) For a server/cluster that spans multiple business sectors, we count one for each sector.
2.3 Sector Data:  Average Utilization (%)
2.3.1 Definition
The “Average Utilization of Allocated” (%Util) is defined as Storage Utilization on Thick and Thin devices.  
*The key is to find out the reliable average used data on both File System and Database.
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2.3.2 Formulas 
Formula #1:  This is the base formula for getting the utilization for each countable array volume in the FMO report.  The goal is to calculate the Percent Utilized by aggregating the total storage used on both the file system and the database system and dividing by the Sum of allocated storage.
 %Util =  [PIT Non DB Used on File System (Usable)+ DB Used on File System (Usable) + DB Used on Raw (Usable)] 
                        Capacity Allocated from Array (Usable)    
 Formula #2:  For a host that is missing information, has Capacity Allocated = 0 or the Allocated storage is less than total used we try to get average utilization based on File System and/or Database utilization as follows.
Case 1: Both File system utilization are not available (=“n/a”), but DB utilization data exist


%Util = DB Utilization on Raw

Case 2: DB utilization is “n/a”, but File System utilization exist


%Util = IF (PIT Non DB Utilization on File System == “n/a”) Use DB Utilization on File System

     OR IF (DB Utilization on File System == “n/a”) Use PIT Non DB Utilization on File System

     OR Use Average of (PIT Non DB Utilization on File System, DB Utilization on File System)

Case 3: Partial/Both File system utilization and DB utilization are not “n/a”,


%Util = IF(all utilization column has number ) Average(all 3 utilization numbers)


     OR IF(PIT Non DB Utilization on File System == “n/a”) 

    Use Average(DB Utilization on File System, DB Utilization on Raw)

           OR IF(DB Utilization on File System == “n/a”)

    Use Average(PIT Non DB Utilization on File System, DB Utilization on Raw)

Here is a snap shot of sample data requires Formula #2:

	Host Name
	App ID
	Storage Array(s)
	Capacity Allocated from Array
	Capacity Allocated from Array (Usable)
	PIT Non DB Used on File System (Usable)
	PIT Non DB Utilization on File System
	DB Used on File System (Usable)
	DB Utilization on File System
	DB Used on Raw (Usable)
	DB Utilization on Raw
	Discovery Status
	Storage Type

	stegeai01d
	154201
	18661, APM00051401253
	0
	0
	0
	75.51%
	n/a
	n/a
	n/a
	n/a
	GOOD
	Mixed

	stegeai02d
	154201
	APM00051401253
	0
	0
	0
	20.07%
	n/a
	n/a
	n/a
	n/a
	GOOD
	Thick

	stegbpm01c
	154197
	190100962
	0.01
	0
	0
	35.55%
	n/a
	n/a
	n/a
	n/a
	GOOD
	Thick


2.3.3 Source Detail

a) The Average Utilization of Allocated is mainly retrieved from FMO report as well; see Source Data Detail above in 2.1.3.
The detail data columns we count on are as follow.
Col(C) – Site

=> to define data center breakdown
Col(F) - Host Name

=> host and cluster on same array device

Col(L) - App ID

=> to join CSI data for organization break-out
Col(O) - Storage Array(s)
=> Array(s) the host allocated to
Col(P) - Capacity Allocated from Array
=> Total storage Allocation (GB) 

Col(Q) - Capacity Allocated from Array (Usable)
=> the Base in counting Utilization
Col(X) - PIT Non DB Used on File System (Usable)
=> FS used (GB): part 1
Col(AC) - DB Used on File System (Usable)

=> FS used (GB): part 2
Col(AA) - PIT Non DB Utilization on File System
=> FS %Util: part 1
Col(AE) - DB Utilization on File System 

=> FS %Util: part 2
Col(AF) - DB Used on Raw (Usable)


=> DB used (GB)

Col(AH) - DB Utilization on Raw



=> DB %Util

Col(AK) - Discovery Status 



=> Define "Good1" or not
Col(AL) - Storage Type 




=> Define "Thin", "Thick", or "Mixed" 
b) CSI Data

Same as Source Data Detail above in 2.1.3
2.3.4 Notes
To calculate average utilization on Thin devices, we use the physical utilization formula as follows.
Physical %Util = Total thin Used / Total thin Used = always will be 100% 

To get data as accurate as possible, we ignore the volume utilization if the value is “n/a” and/or the server discovery status is not good1 in the FMO report. Below is a FMO report from the end of March, 2010.  Only 18,524 of 27,703 FMO records are counted for the Average Utilization. 
FMO Records Count Status for NA Sector Average Utilization
	Sector
	NO
	YES
	Grand Total

	Consumer
	                      1,177 
	                      1,155 
	          2,332 

	Corporate
	                      1,789 
	                      3,251 
	          5,040 

	ICG
	                      5,956 
	                    13,758 
	        19,714 

	Other
	                         257 
	                         360 
	             617 

	Grand Total
	                      9,179 
	                    18,524 
	        27,703 


2.4 Sector Data: Allocated (TB) 
2.4.1 Definition
Allocated storage is defined as the amount of Storage that has been allocated to a server.
2.4.2 Formulas 
To calculate the total Allocated Storage in TBs in each sector we need to sum the amounts in column P (RAW GB) in the FMO Report and convert to TBs.
 Allocated (TB) =  SUM of [Capacity Allocated from Array (GB)]/1024    
2.4.3 Source Detail

a) FMO Data 
Same as Source Data Detail above in 2.1.3
The detail data columns we are interested in are as follows.
Col(F) - Host Name

=> host and cluster on same array device

Col(L) - App ID

=> to join CSI data for organization break-down
Col(P) - Capacity Allocated from Array
=> Total storage RAW Allocation (GB) 

b) CSI Data

Same as Source Data Detail above in 2.1.3
2.5 Sector Data:  Used (TB)
2.5.1 Definition
The Used Storage is defined as the amount of Allocated Storage Used.
2.5.2 Formula 
To calculate the amount of Used Storage we multiple the % of Average Utilization (%Util) times the Allocated (TB) as defined in the previous steps.
Used(TB) = Allocated(TB) * %Util




2.5.3 Source Detail

Same as Source Data Detail above in 2.1.3
2.6 Sector Data:  Available (TB)
2.6.1 Definition
The Available storage is defined as the amount of storage installed and available for allocations.
2.6.2 Formula 
To calculate the total Available storage (TB) we subtract the Used (TB) form the Allocated (TB) as defined in the previous steps:

Available (TB) = Allocated(TB) - Used(TB)
2.6.3 Source Detail

Same as Source Data Detail above in 2.1.3
2.6.4 Notes
For available storage (TB) by sector break-out, we are looking into storage space available to server.
2.7 Sector Data: Organization & Applications

The organization structure along with its application information is the key information for organization break-out on this report.  SAN Analytic retrieves the original data from the CSI website by the steps shown as below.
2.7.1 Source Detail

Step 1: Login to CSI website using your  SSO at https://csi.nj.ssmb.com/cocoon/msi/navigationFrame.xml
Step 2: At top left “Useful Links” panel, Scroll down to the “Reports” section, then look into link <CSI Metrics – Details> shown as below.  
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Step 3: Click the “CSI Metrics - Details” link, another window will popup shown below. [image: image5.png]]
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Note: It is a challenge to identify which CSI Metrics contains the most up-to-date data with a constant format. Based on conversation with CSI engineer, SAN Analytic currently uses the file in “CSI Metrics 200906.zip”, which uses “Consumer/ICG/Corporation…” as high level organization “Sector_Sort”.   
Step 4: Unzip the folder and use the 3rd sheet “details”. You may view a copy of this data sheet stored on SAN Analytic using following URL: 
http://sanlabln01.nam.nsroot.net:8890/sw/CSIMetrics.xls
Step 5: Key data we use to construct the report 

Sector_Sort => The high level organization breakdown we are using, such as “Corporate”, “ICG”, “Consumer”, and etc.
Sector  => 2nd level organization breakdown, such as “CMB_Bus.” & “CMB_Tech” under Sector_Sort “ICG”
Org_name  => the real organization name
App_ID
  => The application id used to link host to application in TARS
App_Name  => The application name to link host to application in TARS if app_ID is not available
2.7.2 Note

Based on our last conversation with CSI Engineering, the report posted on the CSI website “is not intended for reporting and extracts are not supported for production usage.”  They suggested that we “subscribe to the Sftp files. This requires a production effort and you need open a support ticket to subscribe”.  
2.7.3 Key Contacts

Sullivan, Richard M [CCC-OT_IT] 
Neiss, Charles [CCC-OT_IT] 
3 How to Produce Report by Site/Data Center
3.1 Site Data:  % Optimized 

3.1.1 Definition
The % optimized storage is defined as the percent of storage allocated on all Thin storage plus Thick storage with utilization above benchmark (70%) 
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3.1.2 Formula
To get the % of optimized server in each data center, we use

%Optimized =  [Sum of Thin Device storage + Sum of Thick Storage with Util >= 70%] 
                                   Sum of all storage in this Site
3.1.3 Source Data Detail

The following details where the data we retrieved from.
a) FMO Data (based on last report dated 03/05/2010)
File Name:  Server, summary - FMO_01-FMO_02.csv
URL:  ftp://ctireports.nam.nsroot.net/ecc/
The detail columns we are interested in are as follows.
Col(C) – Site

=> to define data center 
Col(O) - Storage Array(s)
=> Array(s) the host allocated to
Col(P) - Capacity Allocated from Array
=> Total storage Allocation (GB) 

Col(Q) - Capacity Allocated from Array (Usable)
=> the Base in counting Utilization
Col(X) - PIT Non DB Used on File System (Usable)
=> FS used (GB): part 1
Col(AC) - DB Used on File System (Usable)

=> FS used (GB): part 2
Col(AA) - PIT Non DB Utilization on File System
=> FS %Util: part 1
Col(AE) - DB Utilization on File System 

=> FS %Util: part 2
Col(AF) - DB Used on Raw (Usable)


=> DB used (GB)

Col(AH) - DB Utilization on Raw



=> DB %Util

Col(AK) - Discovery Status 



=> Define "Good1" or not
Col(AL) - Storage Type 




=> Define "Thin", "Thick", or "Mixed" 
*Another important element to define Optimized storage with utilization above benchmark (70%) is getting reliable %utilization number. (See section 0

 REF _Ref256155614 \w \h  \* MERGEFORMAT 
2.3 for detail)

3.2 Site Data:  % Virtualized 
3.2.1 Definition
The % virtualized is defined as the percent of storage allocated on thin devices.
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3.2.2 Formula
To get the % of virtualized server in each site, we use

%Virtualized =       Storage on Thin Device      _
                All allocated storage in the Site
3.2.3 Source Data Detail

The following details where the data we retrieved from.
a) FMO Data 
Same as Source Data Detail above in 2.1.3
The detail columns we are interested in are as follows.
Col(C) - Site

=> The site information

Col(O) – Storage Array(s)
=> Array frame(s) current application allocated 

Col(P) - Capacity Allocated from Array
=> Total storage RAW Allocation (GB) 

Col(AL) - Storage Type
=> Define "Thin", "Thick", or "Mixed"
3.3 Site Data:  % Tech Refresh
3.3.1 Definition
The % Tech Refresh (TR) is defined as the amount of Storage dedicated to Tech Refresh and not available for BAU.
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3.3.2 Formula
To calculate the % of Tech Refresh storage in each site, we use

%Tech Refresh =   Storage dedicated for TR on Source Array  =  SUM(Dedicated TR Storage) See 3.8_
                         All Installed Raw Storage               SUM(st_config_sum_raw) See 3.6
3.3.3 Source Data Detail

a) ECC Data 
Since the FMO Report does not have details related to storage installation, we need get the data from ECC.
Server FQDN: 
cmnmd38sql3.nam.nsroot.net

Database: 
citigroup_rptdb

Table: 

dbo.sts_array_list

Access:  
by sql authentication using functional ID
The detail columns we are interested in are as follows.
site

=> Array site information

st_alias
=> Array name

st_sn

=> Array serial number to join array detail location from other data source

st_config_sum_raw
=> Total installed storage in raw (GB), after configuration and truly available to SAN 

b) The HDS & Tech Refresh array information details are manually input by SAN Integration & Reporting team. 
3.3.4 Notes
We only count the storage on source array dedicated to Tech Refresh Process and leave the target array count as available to BAU.
3.4 Site Data:  Ave. Utilization of Allocated (%)
3.4.1 Definition
The “Average Utilization of Allocated” is defined as Storage Utilization on Thick and Thin devices.  
*The key is to find the reliable data for how much storage, in average, has been used on both File System and Database.
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3.4.2 Formulas 
Formula #1:  This is the base formula for getting the utilization for each countable array volume in the FMO report. The goal is to calculate the Percent Utilized by aggregating the total storage used on both the file system and the database system and dividing by the Sum of allocated storage.
%Util =  [PIT Non DB Used on File System (Usable)+ DB Used on File System (Usable) + DB Used on Raw (Usable)] 
                        Capacity Allocated from Array (Usable)    
 Formula #2:  For host missing storage Allocated number (=0) or Allocated storage less than total used, which ends up a utilization > 100% by Formula #1, however, it does have somewhat reasonable utilization information, we will try to get average utilization based on detail File System and/or Database utilization as follows:

Case 1: Both File system utilization are not available (=“n/a”), but DB utilization data exist


%Util = DB Utilization on Raw

Case 2: DB utilization is “n/a”, but File System utilization exist


%Util = IF (PIT Non DB Utilization on File System == “n/a”) Use DB Utilization on File System

     OR IF (DB Utilization on File System == “n/a”) Use PIT Non DB Utilization on File System

     OR Use Average of (PIT Non DB Utilization on File System, DB Utilization on File System)

Case 3: Partial/Both File system utilization and DB utilization are not “n/a”,


%Util = IF(all utilization column has number ) Average(all 3 utilization numbers)


     OR IF(PIT Non DB Utilization on File System == “n/a”) 

    Use Average(DB Utilization on File System, DB Utilization on Raw)

           OR IF(DB Utilization on File System == “n/a”)

    Use Average(PIT Non DB Utilization on File System, DB Utilization on Raw)

3.4.3 Source Data Detail

The following details where the data we retrieved from.
a) FMO Data 
Same as Source Data Detail above in 2.1.3
The detail data columns we count on:

Col(C) – Site

=> to define data center 
Col(O) - Storage Array(s)
=> Array(s) the host allocated to
Col(P) - Capacity Allocated from Array
=> Total storage Allocation (GB) 

Col(Q) - Capacity Allocated from Array (Usable)
=> the Base in counting Utilization
Col(X) - PIT Non DB Used on File System (Usable)
=> FS used (GB): part 1
Col(AC) - DB Used on File System (Usable)

=> FS used (GB): part 2
Col(AA) - PIT Non DB Utilization on File System
=> FS %Util: part 1
Col(AE) - DB Utilization on File System 

=> FS %Util: part 2
Col(AF) - DB Used on Raw (Usable)


=> DB used (GB)

Col(AH) - DB Utilization on Raw



=> DB %Util

Col(AK) - Discovery Status 



=> Define "Good1" or not
Col(AL) - Storage Type 




=> Define "Thin", "Thick", or "Mixed" 
3.4.4 Notes
To calculate average utilization on Thin devices, we use the physical utilization formula as follows.
Physical %Util on Thin = Total thin Used / Total thin Used = always will be 100% 

To get data as accurate as we possible, we ignore the volume utilization if the value is “n/a” and/or the server discovery status is not good1 in the FMO report. Following report shows, in end of March, 2010, only 18,524/27,703 good FMO records are counted towards the Average Utilization. 
FMO Records Count Status for NA Sector Average Utilization
	Sector
	NO
	YES
	Grand Total

	Consumer
	                      1,177 
	                      1,155 
	          2,332 

	Corporate
	                      1,789 
	                      3,251 
	          5,040 

	ICG
	                      5,956 
	                    13,758 
	        19,714 

	Other
	                         257 
	                         360 
	             617 

	Grand Total
	                      9,179 
	                    18,524 
	        27,703 


3.5 Site Data:  Ave. Utilization of Installed (%)
3.5.1 Definition
The “Average Utilization of Installed” is defined as the percent provisioned amount of storage versus Installed. 
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3.5.2 Formulas 
To calculate the percent of Average Utilization of Installed we use the following.
%Ave. Util of Installed =  Storage have been provisioned  =     SUM(st_allocated) (See 3.6)__
                           All storage installed - TR        SUM(st_config_sum_raw)-SUM(TR)
3.5.3 Source Data Detail

The following details where the data we retrieved from.
a) ECC Data 
Same as Source Data Detail above in 3.3.3
The detail columns we are interested in are as follows.
site


=> Array site information

st_alias

=> Array name

st_sn


=> Array serial number to join array detail location from other data source
st_vendor

=> Array vendor, to help define Thin/Think device

st_type

=> Array type is the key to define Thin/think device, Like HDS
st_model

=> Array model is another parameter to define Thin/thick device, Like R600 for HDS model

st_config_sum_raw
=> Total installed storage in raw (GB), after configuration and truly available to SAN 

st_allocated

=> Total storage has been provisioned in raw (GB)

3.6 Site Data:  Installed TB
3.6.1 Definition
The “Installed Storage” is defined as the amount of storage installed at site. 
3.6.2 Formulas 
To calculate total Installed storage, we use the following.
Installed TB = SUM( st_raw )
3.6.3 Source Data Detail

The following details where the data we retrieved from.
a) ECC Data 
Same as Source Data Detail above in 3.3.3
The detail columns we are interested in are as follows.
site


=> Array site information

st_alias

=> Array name

st_sn


=> Array serial number to join array detail location from other data source
st_config_sum_raw
=> Total installed storage in raw (GB), after configuration and truly available to SAN 

3.6.4 Notes
For SAN we use the total amount of storage after configuration and that is truly available to SAN.   
3.7 Site Data:  Alloc TB
3.7.1 Definition
The “Allocated Storage” is defined as the Amount of Storage been allocated at site.
3.7.2 Formulas 
To calculate the total storage that has been allocated in a site we use the following.
Alloc TB = SUM( st_allocated )
3.7.3 Source Data Detail

The following details where the data we retrieved from.
a) ECC Data 
Same as Source Data Detail above in 3.3.3
The detail columns we are interested in are as follows.
site

=> Array site information

st_alias
=> Array name

st_sn

=> Array serial number to join array detail location from other data source
st_allocated
=> Array total storage has been provisioned / allocated in raw (GB)
3.8 Site Data:  Tech Refresh (TB)
3.8.1 Definition
The “Tech Refresh” (TR) is defined as the amount of Storage dedicated to Tech Refresh and not available for BAU.
3.8.2 Formulas 
To calculate the total storage dedicated to Tech Refresh in a site we use the following.
Installed TB for TR = SUM( st_raw dedicated to TR)
3.8.3 Source Data Detail

The following details where the data we retrieved from.
a) ECC Data 
Same as Source Data Detail above in 3.3.3
The detail columns we are interested in are as follows.
site

=> Array site information

st_alias
=> Array name

st_sn

=> Array serial number to join array detail location from other data source

st_config_sum_raw
=> Total installed storage in raw (GB), after configuration and truly available to SAN 

b) To define a Tech Refresh array, we use manual inputs from SAN Integration & Reporting team. 

3.8.4 Notes
We only calculate the storage on the source array which is dedicated to the process of Tech Refresh and leave the storage on target array to be count as available to BAU.
3.9 Site Data:  Used (TB)
3.9.1 Definition
Used storage is defined as the amount of Allocated Storage has been used by the business.
3.9.2 Formulas 
The number of used storage is based on the results of Allocated (TB) (See 3.7) and % Average Utilization (See 0) in previous steps, then, count as follows:
Used(TB) = Allocated(TB) * % Ave. Utilization 
3.9.3 Source Detail

Same as above at 0, 3.7
3.10 Site Data:  Available (TB)
3.10.1 Definition
The Available storage is defined as the storage amount if storage installed and available for allocations.
3.10.2 Formulas 
To count the total Available storage (TB), we use following formula based on the results in previous steps, Installed (TB) (See 3.6), Allocated (TB) (See 3.7), and Tech Refresh (TB) (See 3.8):

Available(TB) = Total Installed – Tech Refresh - Total Allocated for BAU
3.10.3 Source Detail

site

=> Array site information

st_alias
=> Array name

st_sn

=> Array serial number to join array detail location from other data source

st_config_sum_raw
=> Total installed storage in raw (GB), after configuration and truly available to SAN 

3.10.4 Notes
For available storage (TB) by Site, we are looking at storage space that is available to service new SAN storage request from the business.
To obtain Allocated Raw storage for BAU, we need exclude the amount allocated to TR on Source Array.
Reference
1. A Good Discovery Status record in FMO reports has to fulfill follows:

a. All Storage (FS/DB) are not Unknown and not exceed Primary Allocated storage;

b. File System is not type of "ZFS" and not on both internal storage (Direct Attached) and SAN array storage;

c. The host has been discovered in past 7 days with active Master/Host Agent, and is not type of Solaris SP4, HDS SP4, ESX SV, VMWare, Open VMS, or tru64
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