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The OnCommand Insight™ 7.3.x Report Catalog for Business Analytics

provides a catalog of storage business intelligence reporting available for

delivery by NetApp Professional Services to customers using -
NetApp® OnCommand® Insight software.

How to Use this Catalog

1. Click on the tab bar above to navigate and view available reports and dashboards.

2.

3. View the “List of All Reports” to browse the entire collection or to review the
reports you selected.

4. Contact your NetApp sales representative for more information or to schedule
delivery by NetApp Professional Services.

Note: The guidance provided in this catalog is based on the combined experiences of NetApp
Professional Services, NetApp Pre-Sales Engineers, and Global Support Center
personnel who work with OCI on a daily basis.

These reports are targeted for OCI version 7.3.x.
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P
Common Report Definitions — Capacity 20e QO

Field Description

Raw Capacity TB Pre-RAID Raw Capacity in TB of all disks as reported by the storage device monitored by OCI and contained in the Storage and Storage Pool Capacity Fact
table.

Capacity TB Usable capacity in TB as reported by the storage pool or aggregate and contained in the Storage and Storage Pool Capacity Fact table.

Used Capacity TB Used capacity in TB as reported by the storage pool or aggregate and contained in the Storage and Storage Pool Capacity Fact table. If Thin Provisioned, then

Used = Written. If Thick Provisioned, then Used = Allocated. If Space Guarantee is Enabled, then Used = Allocated.

Max Supported 10pS IOpS Capability of the Storage Pool as published by the disk drive manufacturer. Example: a 15K SAS drive theoretically supports 200 10pS.

Provisioned TB Capacity in TB provisioned to host initiators (HBAS) regardless of protocols. Can be a combination of Volume Allocated Capacity and Internal Volume Allocated
Capacity.

Allocated TB Same as provisioned.

Volume Allocated TB SAN based capacity that is carved from a storage pool or RAID group and available for provisioning. Volume Allocated does not necessarily mean the capacity is

mapped and masked in the fabric.
Internal Volume Allocated TB Data or Total Allocated internal (Flexvol) volume capacity. Data refers to allocated capacity NOT including snapshots.

Orphaned Capacity TB This is volume allocated capacity that is NOT mapped or masked, mapped but not masked, or mapped, masked and not zoned...or the volume does not have an
active path to a host.

Projected Usable Capacity TB Usable Capacity in TB for the future 12 month period. Usable capacity will not be projected per se. This field is the basis for the intercept as a result of linear
regression and projected used capacity. The field is contained in the Storage and Storage Pools Capacity Fact table.

Projected Used Capacity TB Forecast Used Capacity in TB for the future 12 month period. This field is based on standard linear regression which is embedded within the DWH ETL process
and contained in the Storage and Storage Pools Capacity Fact table.
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Common Report Definitions — Performance age(W( @

Field Description Field Description

Write 10pS Measures the number of I/O WRITE service requests on the volume during the Avg Latency The time it takes from the moment a request for information arrives at the
selected time period (measured in 1/O per sec). storage device to the time when the storage device begin to send the
. . information back in response. This is the actual latency of the device in
Read 10pS Measures the number of I/O READ service requests on the volume during the milliseconds.

selected time period (measured in I/O per sec).

Peak Latency The maximum time it takes from the moment a request for information arrives at the
storage device to the time when the storage device begins to send the information
back in response.

Read Throughput  The Rate at which data is being READ in a fixed amount of time in response to This is the actual latency of the device in milliseconds.

I/O service requests (measured in MB per sec).

Write Throughput ~ The Rate at which data is being WRITTEN in a fixed amount of time in response
to 1/0O service requests (measured in MB per sec).

Node Utilization Node CPU Utilization shows the percentage of time that one or more CPUs
Read Latency The time it takes from the moment a READ request for information arrives at the were busy. In OCI, this is based on the higher of CPU, WAFL_EX and Kahuna
storage device to the time when the storage device begins to send the Processor Domain metrics. Details are as follows:
information back in response. This is the actual latency of the device in « System — avg_processor_busy, cpu_elapsed_timel
milliseconds. + WAFL —total_cp_msecs, cp_phase_times.P2_FLUSH

* Processor — domain_busy, processor_elapsed_time

Overall node utilization then is displayed as the higher of the 3 (system, WAFL
or processor domains) which all indicate a controllers ability (utilization) to
process read/write requests. For EMC Symmetrix Arrays, this metric is FA Port

Write Latency The time it takes from the moment a WRITE request for information arrives at
the storage device to the time when the storage device begins to send the
information back in response. This is the actual latency of the device in

milliseconds. Utilization
Total I0pS Measures the total number of I/O service requests on the volume during the
selected time period (measured in /O per sec). Consists of front-end protocol Disk Utilization The percentage % of post-cache service time used for requests out of the
IOpS (NFS, CIFS, FC, iSCSI) for NetApp nodes. available sample time. This metric indicates what portion of the time the disk is
Peak I0pS Measures the maximum 1/O service requests on the volume during the selected busy servicing requests.
time period (measured in I/O per sec). Disk 10pS Measures the total number of I/O service requests on the disk for the virtual

Total MB/s The Rate at which data is being transmitted in a fixed amount of time in volume during the time presented period (measured in I/Os per second)
response to 1/O service requests (measured in MB per sec).

95" Percentile The 95th percentile says that 95% of the time, the usage is at or below this
Peak MB/s Maximum rate that data is being transmitted in a fixed amount of time in amount. Conversely, 5% of the samples may be bursting above this rate but are
response to I/O service requests (measured in MB per sec). ignored.

4 © 2018 NetApp, Inc. All rights reserved. " NetApp,



Introduction

Capacity

Management

Performance
Management

Demand

Management

Financial

Management

Asset
Management

Workflow Metrics

and Triggers

List of

All Reports

Storage Capacity
Exec. Overview

Overview

Storage Infrastructure
Executive Summary

On-Prem Storage
Executive Summary

Capacity Forecast and
Trends

NetApp Node Capacity
Forecast and Trends

NA Node Capacity Forecast &
Trends-All Clusters w Nodes

Storage Pool Forecast and
Trends

NetApp Internal Volume
Forecast

Storage Capacity
Projections WHAT-IF

Storage Summary ‘

WebUI — Service Level
Objectives

Service Level Objectives —
Capacity

Allocated vs
Un-Allocated Capacity

Available Capacity
Dashboard

Global Capacity
Changes

Global Environment
Changes

NetApp Capacity —
Orphaned by Performance

Capacity Recovery or Cost
Reduction

Reclamation, Efficiency,
and Allocation Life Cycle

WebUI - Orphaned Storage
Dashboard

WebUI- Orphaned Volumes
— Storage at Rest

NAS Subscribed NetApp SAN and NAS BU Summary of Capacity | WebUI — BU Summary of | Capacity Changes and Application Capacity Global Usable Capacit WebUI — Global Capacity EMC Symmetrix WebUI — EMC Symmetrix HDS Environment
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’ NetApp Environment WebUI — NA Environment } WebUI — Data Domain Isilon Capacity and WebUI — IBM SVC Capacity and WebUI — IBM SVC Storage Consumption — All Weekly Storage
‘ SPAR Environment Usage Usage Usage by Cluster Data Domain Inventory Inventory Performance Isilon Performance Performance Capacity and Performance Arrays Consumption

Capacity Management Overview

Here are some of the day-to-day capacity management tasks
that are augmented by using the wide variety of capacity reports

in this catalog:

= Manage and optimize storage

= Manage tiering

= Manage storage sizing

= Analyze service level objectives for capacity

= Forecast capacity utilization

= |dentify, recover, and resolve orphaned storage

= Manage under-utilized and over-utilized storage

= Manage capacity thresholds for thin provisioning and alerts

* Any modifications to the Data Dictionary for the reports shown will require a custom report.
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2.1 Storage Capacity — Executive Overview

Description: This dashboard shows Global Capacity (Usable, Used, Allocated and
Available) as well as overall existing Capacity broken down by location, vendor, provisioned
capacity by Application, and provisioned capacity by Business Unit. Additionally, it shows
Total Cost of Storage and Average Cost of I0pS as well as overall existing Capacity broken
down by location, Service Level/Tier, top cost by Application, and top cost by Business Unit

capacity.

Prerequisites: Annotations/definitions are necessary for costs, Application, Business Unit,
and Service Level/Tier. Requires secondary ETL script to run nightly. There is a Non-2nd
ETL version as well. This is only available in OnCommand Insight versions 7.3 or later.

Required licenses for OCI are Discover, Perform and Plan.

Powered by OnCommand Insight

$14.190,065

Storage Capacity - Executive Overview

1,541.32 TB

812.09 TB

| [T

871.7 TB

729.23 TB

6

Click on the report screen shot above to view an enlarged image.

Data Dictionary

Internal Volume

Compound
Average Growth
Rate (CAGR)

EndUsed

BeginUsed

Date
UsedGB

Projected Used
GB

monitored by OCI.

[] Select This Report

Field Description

The NetApp Internal Volume or Flexvol associated with the aggregate and storage device

Function build into the SQL query to derive Growth Rate for future capacity projection.

ROUND( power( EndUsed / BeginUsed, 1/ TIMESTAMPDIFF(MONTH,beginDate,endDate))-1,2)

Internal Volume Current Used Capacity as reported by the Internal Volume Capacity Fact table in
the DWH and as-of the last successful ETL Build.

Internal Volume Used Capacity as reported by the Internal Volume Capacity Fact table 365 days

ago.

Full date field available in the DWH Date Dimension table.

Used capacity in GB as reported by the Internal Volume and contained in the Internal Volume Capacity

Fact table.

Projected Used Capacity (TB) for future 6 month period. Based on a Compound Average Growth Rate
(CAGR) power function (see above) in MySQL.

© 2018 NetApp, Inc. All rights reserved.
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2.2 Storage Infrastructure — Executive Summary (Page 1 of 2)

Description: This dashboard, designed for C-Level/Executive consumption, shows overall
global capacity metrics, cost of storage summary and cost and capacity savings from the
deployment of storage efficiency technologies.

Prerequisites: Annotations/definitions are necessary for costs, and Service Level/Tier. This
is only available in OnCommand Insight versions 7.3 or later. Required licenses for OCI are
Discover and Plan.

Data Dictionary

See next page
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2.2 Storage Infrastructure Executive Summary (Page 2 of 2)

Field Description

Total Usable Capacity TB
Total Allocated Capacity TB

Total Available Capacity TB

Capacity TB
Used Capacity TB

Used (TB)

Free (TB)

Date

Cost

Thin Capacity Savings (TB)

Thin Capacity Cost Savings

Dedupe Savings (TB)

Post-RAID capacity allocated to the storage pool and available for use

Capacity provisioned to hosts
Total Usable Capacity (TB) - Total Allocated Capacity (TB)

Same as Total Usable Capacity (TB)

Used capacity in TB as reported by the storage pool or aggregate and contained
in the Storage and Storage Pool Capacity Fact table. If Thin Provisioned, then
Used = Written. If Thick Provisioned then Used = Allocated.

Same as Used Capacity (TB)

Capacity (TB) - Used Capacity (TB)

Full date field available in the DWH Date Dimension table

OCI configured annotation. Defines cost per GB per storage tier or Service Level.

Thin Savings (TB) is Over-Subscribed Capacity e.g. capacity that is over 100%
allocated derived from (Allocated / Usable) — 100 * Usable. This provides the
amount of capacity we would have to purchase if NOT using thin provisioning
technology.

Thin Cost Savings is the actual dollar amount, derived from the COST annotation
* Thin Savings (GB) This shows the amount of money you are saving by using
Thin Provisioning Technology.

Dedupe Savings (TB) is NetApp Flexvol Used Capacity ( 1 minus the NetApp
Flexvol dedupe ratio) divided by the NetApp Flexvol dedupe Ratio). This shows
the amount of capacity you would have to purchase IF NOT using deduplication
technology.

Data Dictionary

Field

Dedupe Cost Savings

Compression Savings
(TB)

Compression Cost
Savings

Total Usable Costs
Total Used Costs
Total Allocated Costs

Total Free Costs

[ ] Select This Report

Description

Dedupe Cost Savings is the actual dollar amount, derived from the COST annotation *
Dedupe Savings (GB) This shows the amount of money you are saving by using
deduplication technology.

Compression Savings (TB) is NetApp Flexvol Used Capacity * (1 minus the NetApp
Flexvol compressionRatio) divided by the NetApp Flexvol compressionRatio). This
shows the amount of capacity you would have to purchase IF NOT using compression
technology.

Compression Cost Savings is the actual dollar amount, derived from the COST
annotation * Compression Savings (GB) This shows the amount of money you are
saving by using compression technology.

Usable Costs is the actual cost of the Usable Capacity, derived from the COST
annotation * Usable Capacity (GB)

Used Costs is the actual cost of the Used Capacity, derived from the COST annotation *
Usef Capacity (GB)

Allocated Costs is the actual cost of all Thick and Thin Allocated Capacaity, derived from
the COST annotation * Allocated (GB)

Free Costs is the actual cost of all Free Capacity, derived from the COST annotation *
Free (GB)

See previous page
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10 Click on the screen shot above to return to the report description.
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2.3 On-Prem Storage — Executive Summary Data Dictionary [ | Select This Report
Description: This dashboard shows On-Premises physical storage capacity Field Description
distributed by tier, location and vendor. Global performance metrics show Sum . OCI configured annotation. Defines tiers of storage or Service Levels based on disk type, disk speed, or
of Average 10pS, Average Latency, and Throughput. Storage growth rates and Tier IOpS/TB

capacity utilization forecasting (using linear regression) are also included.

Prerequisites: Annotations/definitions are necessary for Data Center and tier
or service level. This is only available in OnCommand Insight versions 7.3 or
later. Required licenses for OCI are Discover, Perform and Plan.

Data Center
Vendor

Storage Name
Raw Capacity (TB)

Usable Capacity (TB)

2.010 TB

| [

wll

On-Prem Storage Executive Summary

1,547 TB

813 T8

56.35%

734 TB

Volume
Internal Volu

Growth Rate

11 Click on the report screen shot above to view an enlarged image.

(B)

Used Capacity (TB)

Total Provisioned (TB)
Subscribed %

Available Capacity (TB

Sum of Average Daily IOpS
Average Daily Latency

Sum of Average Daily MBps
Current Used (TB)
Beginning Used (TB)

Projected Used Capacity

OCI configured annotation. Defines the location or Data Center associated with the specific device.
Name of the vendor associated with the storage device monitored by OCI.

Name of the storage device monitored by OCI.
Pre-RAID raw capacity in TB as reported by the Storage Array monitored by OCI.

Usable capacity in TB as reported by the storage pool or aggregate and contained in the Storage and
Storage Pool Capacity Fact table.

Used capacity in TB as reported by the storage pool or aggregate and contained in the Storage and Storage

Allocated.

Volume (SAN/LUN) allocated capacity in (TB)

me

Flexvol (NAS) allocated capacity in (TB)

Volume or Flexvol based capacity that is allocated to host initiators.

Capacity that is subscribed to host using thin provisioning technology. This is Total Provisioned divided by
Usable Capacity.

Usable Capacity (TB) — Used Capacity (TB)

Sum of the Average Daily 10pS collected over a period of 180 days.

Average Daily Latency in milliseconds collected over a period of 180 days.
Sum of the Average Throughput in MB/sec collected over a period of 180 days.

Current Used Capacity (TB) as of the last OCI collection interval and DWH ETL Build.
Used Capacity (TB) collected by OCI 365 days ago.

Simple growth formula taking Current Used (TB) — Beginning Used (TB) / 12 months.

Pool Capacity Fact table. If Thin Provisioned, then Used = Written. If Thick Provisioned then Used =

Projected Used Capacity (TB) for future 12 month period. Based on standard linear regression formula

embedded in the DWH ETL and contained in the Storage and Storage Pools Capacity Fact table.
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2.4 Capacity Forecast and Trends

Description: This report will show capacity trends and forecast for multi-vendor storage
devices. The report uses linear regression to project capacity utilization 12 months into the
future. Current capacity metrics and growth rates are included.

Prerequisites: This is only available in OnCommand Insight versions 7.3 or later. Required
licenses for OCI are Discover and Plan.

Capacity Forecast and Trends For netapp-hqg-cluster
175.19 TB 121.56 TB 120.98 TB 53.63 TB
Current Used: 121,56
13 Click on the report screen shot above to view an enlarged image.

Data Dictionary

Storage Name

Date

Total Usable Capacity

(TB)

Total Used Capacity (TB)

Total Provisioned
Capacity (TB)

Total Available (TB)

Current Used

Used in 12 Months

Monthly Growth Rate

Usable (TB)
Used (TB)

Forecast Usable (TB)

Forecast Used (TB)

Fulldate field available in the DWH Date Dimension table.

and Storage Pool Capacity Fact table.

[ ] Select This Report

Field Description

Name of the storage device monitored by OCI.

Usable capacity in TB as reported by the storage pool or aggregate and contained in the Storage

Used capacity in TB as reported by the storage pool or aggregate and contained in the Storage

and Storage Pool Capacity Fact table. If Thin Provisioned, then Used = Written. If Thick
Provisioned then Used = Allocated.

Volume or Flexvol based capacity that is allocated to host initiators.

Total Usable Capacity (TB) - Total Used Capacity (TB)

Current Used Capacity (TB) as of the last OCI collection interval and DWH ETL Build.

Projected Used Capacity in 12 months’ time based on standard linear regression formula
embedded in the DWH ETL and contained in the Storage and Storage Pools Capacity Fact table.

Same as Total Usable Capacity (TB)

Same as Used Capacity (TB)

Simple growth formula taking Used in 12 Months (TB) — Current Used (TB) / 12 months

Projected Usable Capacity (TB) for future 12-month period. Based on standard linear regression

formula embedded in the DWH ETL and contained in the Storage and Storage Pools Capacity

Fact table.

Projected Used Capacity (TB) for future 12-month period. Based on standard linear regression

formula embedded in the DWH ETL and contained in the Storage and Storage Pools Capacity

Fact table.
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2.5 NetApp Node Capacity Forecast and Trends

Description: This report will show capacity trends and forecast for NetApp Node storage
devices. The report uses linear regression to project capacity utilization 12 months into
the future. Current capacity metrics and growth rates are included.

Prerequisites: This is only available in OnCommand Insight versions 7.3 or later.
Required licenses for OCI are Discover and Plan.

153 TB |

Current Used: 10371

NetApp Node Capacity Forecast and Trends For netapp-hq-cluster-01

104 TB 103 TB

49T8B

15 Click on the report screen shot above to view an enlarged image.
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Data Dictionary

Field Description

Storage Node
Date

Total Usable Capacity

(TB)
Total Used Capacity
(TB)

Total Provisioned
Capacity (TB)

Total Available (TB)
Current Used

Used in 12 Months

Monthly Growth Rate

Usable (TB)
Used (TB)
Forecast Usable (TB)

Forecast Used (TB)

] Select This Report

CDOT Cluster Node name or HA Pair partner as monitored by OCI.

Fulldate field available in the DWH Date Dimension table.

Usable capacity in TB as reported by the storage pool or aggregate and contained in
the Storage and Storage Pool Capacity Fact table.

Used capacity in TB as reported by the storage pool or aggregate and contained in the
Storage and Storage Pool Capacity Fact table. If Thin Provisioned, then Used =
Written. If Thick Provisioned, then Used = Allocated.

Volume or Flexvol based capacity that is allocated to host initiators.

Total Usable Capacity (TB) - Total Used Capacity (TB)
Current Used Capacity (TB) as of the last OCI collection interval and DWH ETL Build.
Projected Used Capacity in 12 months’ time based on standard linear regression

formula embedded in the DWH ETL and contained in the Storage and Storage Pools
Capacity Fact table.

Simple growth formula taking Used in 12 Months (TB) — Current Used (TB) / 12
months.

Same as Total Usable Capacity (TB).
Same as Used Capacity (TB).
Projected Usable Capacity (TB) for future 12-month period. Based on standard linear

regression formula embedded in the DWH ETL and contained in the Storage and
Storage Pools Capacity Fact table.

Projected Used Capacity (TB) for future 12-month period. Based on standard linear
regression formula embedded in the DWH ETL and contained in the Storage and
Storage Pools Capacity Fact table.
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2.5 NetApp Node Capacity Forecast and Trends — All
Clusters with Nodes

Description: This report will show capacity trends and forecast for NetApp Node
storage devices grouped by Cluster including all nodes associated with that cluster.

The report uses linear regression to project capacity utilization 12 months into the
future. Current capacity metrics and growth rates are included. Each cluster and
associated nodes will be displayed on separate report pages. It is recommended to use
PDF as an output format.

Prerequisites: This is only available in OnCommand Insight versions 7.3 or later.
Required licenses for OCI are Discover and Plan.

17  Click on the report screen shot above to view an enlarged image.

Data Dictionary

Storage Name
Storage Node
Date

Total Usable Capacity

(TB)

Total Used Capacity (TB)

Total Provisioned
Capacity (TB)

Total Available (TB)
Current Used
Used in 12 Months

Monthly Growth Rate
Usable (TB)

Used (TB)

Forecast Usable (TB)

Forecast Used (TB)

[ ] Select This Report

CDOT Cluster or 7-Mode HA Pair name as monitored by OCI.
CDOT Cluster Node name or HA Pair partner as monitored by OCI.

Fulldate field available in the DWH Date Dimension table.

Field Description

Usable capacity in TB as reported by the storage pool or aggregate and contained in the Storage

and Storage Pool

Capacity Fact table.

Used capacity in TB as reported by the storage pool or aggregate and contained in the Storage

and Storage Pool Capacity Fact table. If Thin Provisioned, then Used = Written. If Thick

Provisioned, then

Used = Allocated.

Volume or Flexvol based capacity that is allocated to host initiators.

Total Usable Capacity (TB) - Total Used Capacity (TB)
Current Used Capacity (TB) as of the last OCI collection interval and DWH ETL Build.

Projected Used Capacity in 12 months’ time based on standard linear regression formula
embedded in the DWH ETL and contained in the Storage and Storage Pools Capacity Fact table.

Simple growth formula taking: Used in 12 Months (TB) — Current Used (TB) / 12 months
Same as Total Usable Capacity (TB)
Same as Used Capacity (TB)

Projected Usable Capacity (TB) for future 12-month period. Based on standard linear regression
formula embedded in the DWH ETL and contained in the Storage and Storage Pools Capacity Fact

table.

Projected Used Capacity (TB) for future 12-month period. Based on standard linear regression
formula embedded in the DWH ETL and contained in the Storage and Storage Pools Capacity Fact

table.
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2.6 Storage Pool Forecast and Trends

Description: This report will show capacity trends and forecast for multi-vendor storage devices

and their associated storage pools. The report uses linear regression to project capacity utilization

12 months into the future. Trends include 7 days, 30 days, 1 year and 3 years.

Prerequisites: Required licenses for OCI are Discover and Plan.

Storage Pool Forecast and Trends
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Data Dictionary

Storage Name

Storage Pool Name

Date
Used (TB)

Forecast Used (TB)

monitored by OCI.

[ ] Select This Report

Fulldate field available in the DWH Date Dimension table.

Same as Used Capacity (TB).

Field Description

Name of the storage device monitored by OCI.

Name of the storage pool or aggregate associated with the storage device

Projected Used Capacity (TB) for future 12-month period. Based on standard

linear regression formula embedded in the DWH ETL and contained in the Storage
and Storage Pools Capacity Fact table.
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2.7 NetApp Internal Volume Forecast

Description: This report will show capacity trends and forecast for NetApp Internal Volumes or
Flexvols. The report uses a Compound Average Growth Rate (CAGR) power function in MySQL
to project Internal Volume capacity utilization for 6 months into the future. Trends include 30 days,

1 year and 3 years.

Prerequisites: Requires secondary ETL script to run nightly (mostly for execution speed). There
is a Non-2nd ETL version as well. This is only available in OnCommand Insight versions 7.3 or

later. Required licenses for OCI are Discover and Plan.

NetApp Internal Volume Forecast

Ihgsbidbadbll_OS ~

Select Volume:  [netapp-ho-chuster:thg_sdic_dodvol

Volume: netapp-hg-cluster:lhq_sdic_db:lvol_thgsb1db2db11_OS

Capacity Forecast s One Month Trend ina

One Year Trend » Three Year Trend
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Data Dictionary

Internal Volume

Compound Average
Growth Rate (CAGR)

EndUsed
BeginUsed

Date
UsedGB

Projected UsedGB

Internal Volume

[ ] Select This Report

Field Description

The NetApp Internal Volume or Flexvol associated with the aggregate and storage
device monitored by OCI.

Function build into the SQL query to derive Growth Rate for future capacity
projection.

ROUND( power( EndUsed / BeginUsed,
1/TIMESTAMPDIFF(MONTH,beginDate,endDate))-1,2)

Internal Volume Current Used Capacity as reported by the Internal Volume
Capacity Fact table in the DWH and as-of the last successful ETL Build.

Internal Volume Used Capacity as reported by the Internal Volume Capacity Fact
table 365 days ago.

Fulldate field available in the DWH Date Dimension table.

Used capacity in GB as reported by the Internal Volume and contained in the
Internal Volume Capacity Fact table.

Projected Used Capacity (TB) for future 6 month period. Based on a Compound
Average Growth Rate (CAGR) power function (see above) in MySQL

The NetApp Internal Volume or Flexvol associated with the aggregate and storage
device monitored by OCI.
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2.8 Storage Capacity Projections with WHAT-IF Scenario

Description: This interactive report will show capacity trends and forecast for multi-vendor
storage devices. The report enables the user to input future capacity acquisition and dates of
acquisition to compare results. The report uses linear regression to project capacity utilization
12 months into the future.

Prerequisites: This is only available in OnCommand Insight versions 7.3 or later. Required
licenses for OCI are Discover, Perform and Plan.

Storage Capacity Projections with WHAT-IF Scenario

ty Project Utilization What-If Scenal

Retiess Stoinge
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Data Dictionary

[ ] Select This Report

Field Description

Storage Name
Date
Capacity (TB)

Name of the storage device monitored by OCI.
Fulldate field available in the DWH Date Dimension table.
Usable capacity in TB as reported by the storage pool or aggregate and

contained in the Storage and Storage Pool Capacity Fact table.

Used Capacity (TB)

Used capacity in TB as reported by the storage pool or aggregate and

contained in the Storage and Storage Pool Capacity Fact table. If Thin
Provisioned, then Used = Written. If Thick Provisioned, then Used = Allocated.

Planned Projected (TB)

Projected Usable Capacity (TB) for future 12-month period. Based on standard

linear regression formula embedded in the DWH ETL and contained in the
Storage and Storage Pools Capacity Fact table.

Projected Used (TB)

Projected Used Capacity (TB) for future 12-month period. Based on standard

linear regression formula embedded in the DWH ETL and contained in the
Storage and Storage Pools Capacity Fact table.

Provisioned (TB)
Volume Consumed TB

Volume/ LUN based capacity that is allocated to host initiators.
Consumed Capacity in TB is capacity that is written. If the volume is THICK

provisioned, then Consumed will be the same as Provisioned.

Internal Volume Allocated
TB

Internal Volume
Consumed TB

Subscribed TB
Days to Full

Internal Volume Capacity in TB that is allocated to host initiators (NFS, CIFS).

Internal Volume Consumed Capacity in TB is capacity that is written. If Space
Guarantee is enabled, then Consumed will be the same as Allocated.

Provisioned and/or Internal Volume Allocated divided by Capacity.
The number of days (364 or less) that the storage pool is reporting (using linear

regression formula) when the pool will be 100% full.
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2.9 Storage Summary

Description: This dashboard provides a Storage Summary involving current global
capacity status, capacity growth trends, performance trends vs performance

capabilities as well as storage inventory.

Prerequisites: Annotations/definitions necessary are Tier or Service Level. The
report requires the secondary ETL script to run nightly. This is only available in

Data Dictionary

Data Center

Tier

OnCommand Insight versions 7.3 or later. Required licenses for OCI are Discover,

Perform and Plan.

Powered b
Storage Summary

Annual Capacity Growth

OnCommand Insight

1,13

8820

114,000

138000

138000

540,000
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Storage Name

Capacity (TB)

Used Capacity (TB)

Free Capacity (TB)

% Used
% Free
Date

Avg I0pS

Peak I0pS

Latency

Peak Latency
IOpS Capability

[ ] Select This Report

Field Description

OCI configured annotation. Defines the location or Data Center associated with the specific

device.

Name of the storage device monitored by OCI.
OCI configured annotation. Defines tiers of storage or Service Levels based on disk type,
disk speed, or IOpS/TB.
Usable capacity in TB as reported by the storage pool or aggregate and contained in the
Storage and Storage Pool Capacity Fact table.
Used capacity in TB as reported by the storage pool or aggregate and contained in the
Storage and Storage Pool Capacity Fact table. If Thin Provisioned, then Used = Written. If
Thick Provisioned, then Used = Allocated.
Capacity (TB) — Used Capacity (TB)
Used Capacity (TB) / Capacity (TB)
Free Capacity (TB) / Capacity (TB)
Fulldate field available in the DWH Date Dimension table.
Measures the total number of I/O service requests on the volume averaged daily for 7 days
(measured in 1/O per sec).
Measures the total number of Peak I/O service requests on the volume daily for 7 days
(measured in 1/O per sec).
Average Latency in milliseconds for 7 days.
Maximum Latency for 7 days.
Sam as Max Supported IOpS. The IOpS Capability of the Storage Pool as published by the
drive manufacturer. Example: a 15K SAS drive supports 200 10pS.
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2.10 Service Level Objectives — Capacity

Description: This dashboard shows Service Level Objectives with a focus on
Allocated/Provisioned Capacity. Service Levels and costs are pre-defined at the top right and can
be changed on the fly. Service Levels are based on IOpS/TB or IO Density. Objective Thresholds

Data Dictionary

[ ] Select This Report

Workloads

are provided as |OpS Limit and Latency Limit by Service Level. Volumes and Workloads
(Applications) are analyzed showing Exceptions, Costs, and Capacity Allocations. Workload Detail

list will highlight exceptions for Latency and Total IOpS that exceed limits.

Volume

Prerequisites: Annotations/definitions are necessary for Costs, and Service Levels. Requires

secondary ETL script to run nightly. This is only available in OnCommand Insight versions 7.3 or

later. Required licenses for OCI are Discover, Perform and Plan.

Service Level Objectives - Capacity

:

n

I

freves
I

27 Click on the report screen shot above to view an enlarged image.

Allocated TB

Costs

Date

IOpS/TB

I0pS

Latency

Service Level

Field Description

OCI configured annotation. Defines the Application associated with host or internal

volume capacity.

Name of the Volume or Internal Volume (Flexvol) associated with the storage

device monitored by OCI.

Volume or Flexvol based capacity that is allocated to host initiators.

OCI configured annotation. Defines cost per GB per storage tier or Service Level.

Hourdatetime and/or fulldate fields derived from the Time Dimension and Date

Dimension tables in the DWH.

Also known as 10 Density, this is the amount of IOpS delivered per TB of storage

capacity.

Measures the total number of I/O service requests on the volume sum of average,

daily for 7 days (measured in 1/O per sec).

Average Response time or Latency in milliseconds collected for a period of 14

days.

Based on IOpS/TB —Service Level DEFAULTS are defined as follows:

* Capacity = IOpS/TB < 128
* Value = IOpS/TB < 512
» Performance = IOpS/TB < 1024

© 2018 NetApp, Inc. All rights reserved.

Click on the report screen shot above to view an enlarged image.

F NetApp’



: Capacity Performance Demand Financial Asset Workflow Metrics List of
Introduction '
Management Management Management Management Management and Triggers All Reports
Overview Storage Capacity Storage Infrastructure On-Prem Storage Capacity Forecast and NetApp Node Capacity | NA Node Capacity Forecast & | Storage Pool Forecast and| NetApp Internal Volume Storage Capacity Storage Summar
Exec. Overview Executive Summary Executive Summary Trends Forecast and Trends Trends-All Clusters w Nodes Trends Forecast Projections WHAT-IF 9 Y
SEVCRREVEIROLEIEEER  WebUI — Service Level Allocated vs Available Capacity Global Capacity Global Environment NetApp Capacity — Capacity Recovery or Cost| Reclamation, Efficiency, [WebUI - Orphaned Storage|WebUI- Orphaned Volumes
Capacity Objectives Un-Allocated Capacity Dashboard Changes Changes Orphaned by Performance Reduction and Allocation Life Cycle Dashboard — Storage at Rest
- NetApp SAN and NAS BU Summary of Capacity | WebUI — BU Summary of | Capacity Changes and Application Capacity . WebUI — Global Capacity EMC Symmetrix WebUI — EMC Symmetrix HDS Environment
‘ NAS Subscribed Capacity Summary with Applications Capacity with Applications Growth Changes and Growth Global Usable Capacity Utilization Environment Environment Usage
’ NetApp Environment WebUI — NA Environment } WebUI — Data Domain Isilon Capacity and WebUI — IBM SVC Capacity and WebUI — IBM SVC Storage Consumption — All Weekly Storage
‘ SPAR Environment Usage Usage Usage by Cluster Data Domain Inventory Inventory Performance Isilon Performance Performance Capacity and Performance Arrays Consumption
Powerad by OnCommand |
Service Level Objectives - Capacity
Storage Allocahon oy e Leve Top Workioads oy Gamecty and Seruce Lo Doliverad [Ops (mamescls by Senee Leve
' O .
' "
" i
4 . .
\ " ! | . - "‘ >
|| n { 100 20
] | l ‘ ,
S | !
108 == -
l.- R
sty Dittesw  1hgr faad  Mgh Wite Pertemane e - - -‘ ) o
B Aocates TR . L . . A . _ — — Yy " Out
Volume EXCOphons (Lases fop Workioads ( o
" 00 00K "ne
" 003
' B AR e il oo : .
. N s
i 477
. |
e
n e P e > T " i
: ¢ .
] ' . n < - 18
you e e mes roe_wig ey e . ety Emwre  Mgh Read e Wte Fartemaie Ve
Lerny il o Liwrwy Limst vl Conty B Tvie Cumt
op Volumes A » et Zovw Sarvice Level Performance iy /0ns and Serce Levs
e TR £.000 On
wr
" ':' /‘\ 7 "
wwn " / \\'. U 108
™ K :—:l r 4 000 10w
[ | JI,‘ 7“ ,
vr‘v’ N N e = \ / : J Y ] e e ey i . AN
™ ,«“:v".‘.-v": “ v, o~ '0"\'“ RS R e e | e AN e o Y e T e
- Il "‘ - -*’ N BRI 0NN Mme ) Thv ) Mar7 Mmd Meed Nord M d Maed Nt e ® Moy 7 Mocd Mew P 8 M 10 R 10 Tory 11 Mo 11 My 13 Mo |3 P 1)
® Noswd [TE1» WuiTH M Cmmscty Edvere g Mg Pend g Vate Foluvearcs C

28 Click on the screen shot above to return to the report description. © 2018 NetApp, Inc. All rights reserved.

i NetApp’



Capacity
Management

Introduction

Performance
Management

Demand

Management

Management

Asset
Management

Financial

Workflow Metrics
and Triggers

List of
All Reports

Storage Capacity

‘ Overview Exec. Overview

Storage Infrastructure
Executive Summary

On-Prem Storage
Executive Summary

Capacity Forecast and
Trends

NetApp Node Capacity
Forecast and Trends

NA Node Capacity Forecast &
Trends-All Clusters w Nodes

Storage Pool Forecast and
Trends

NetApp Internal Volume
Forecast

Storage Capacity
Projections WHAT-IF

Storage Summary ‘

Service Level Objectives —

WebUI — Service Level
Objectives

Allocated vs

Available Capacity

Global Capacity

Global Environment

NetApp Capacity —

Capacity Recovery or Cost

Reclamation, Efficiency,

WebUI - Orphaned Storage

WebUI- Orphaned Volumes

Capacity Un-Allocated Capacity Dashboard Changes Changes Orphaned by Performance Reduction and Allocation Life Cycle Dashboard — Storage at Rest
NAS Subscribed NetApp SAN and NAS BU Summary of Capacity | WebUI — BU Summary of | Capacity Changes and Application Capacity Global Usable Capacit WebUI — Global Capacity EMC Symmetrix WebUI — EMC Symmetrix HDS Environment
Capacity Summary with Applications Capacity with Applications Growth Changes and Growth pacity Utilization Environment Environment Usage
’ NetApp Environment WebUI — NA Environment } WebUI — Data Domain Isilon Capacity and WebUI — IBM SVC Capacity and WebUI — IBM SVC Storage Consumption — All Weekly Storage
‘ SPAR Environment Usage Usage Usage by Cluster Data Domain Inventory Inventory Performance Isilon Performance Performance Capacity and Performance Arrays Consumption

2.10 WebUI - Service Level Objectives

Description: This WebUI based dashboard shows Application capacity and performance grouped
by Service Level. QoS Limits, associated with NetApp ONTAP Service Level Design, are listed but

may not be populated depending on the state of the controller monitored by OCI. Total IOpS
performant trend intervals can be changed on the fly. All fields highlighted in ‘blue’ are drillable to a

detailed landing page.

Prerequisites: Annotations/definitions are necessary for Applications, and Service Levels.

Requires access to the OCI WebUI. This is only available in OnCommand Insight versions 7.3.1 or

later. Required licenses for OCI are Discover and Perform.
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Data Dictionary

[ ] Select This Report

Volume

Allocated TB
QoS Limit (10/s)
IO Density (IOpS/TB)

Latency

IOpS (Total IO/s)

Capacity — Total (GB)
Name

Service Level

Field Description

Workloads/Application

OCI configured annotation. Defines the Application associated with host or
internal volume capacity.

Name of the Volume or Internal Volume (Flexvol) associated with the storage
device monitored by OCI.

Volume or Flexvol based capacity that is allocated to host initiators.
Quality of Service Limit for I0pS as configured in ONTAP for each controller.

IO Density or IOpS/TB, is the amount of I0pS delivered per TB of storage
capacity.

Average Response time or Latency in milliseconds for the selected time period.

Measures the total number of I/O service requests on the volume for the user
selected time period .

Volume Allocated Capacity in GB.

Same as Volume. This is the volume associated with the Application in OCI.

Based on IOpS/TB —Service Level DEFAULTS are defined as follows:
» Capacity = 10pS/TB <128

* Value = IOpS/TB <512

+ Performance = IOpS/TB < 1024

* High Read = IOpS/TB < 2048

« High Write = 10pS/TB < 4096

* Extreme = 10pS/TB > 4096
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2.11 Allocated vs Un-Allocated Capacity

Description: This dashboard shows total addressable storage with a
breakdown of Allocated versus Unallocated, combined SAN & NAS
Allocated, and trending. At the bottom is shown Allocated vs. Un-Allocated
by Array, Top Total Addressable, Top 5 Arrays with Un-Allocated, and
combined SAN and NAS by Array.

Prerequisites: This is only available in OnCommand Insight versions 7.3
or later. Required licenses for OCI are Discover and Plan.

Allocated vs. Un-Allocated
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Data Dictionary

Array Name
Addressable Space TB

Total Allocated TB
Total Un-Allocated TB

Total Used TB

NAS Allocated TB
SAN Allocated TB
Capacity (TB)

Used Capacity (TB)

Allocated Volume Capacity

(TB)

Internal Volume Allocated

(TB)

Un-Allocated Space (TB)
Allocated Trends
Un-Allocated Trends
Array Name

Same as SAN Allocated.

Same as NAS Allocated.

Same as Total Un-Allocated.
Trend of Allocated Capacity for the past year.
Trend of Un-Allocated Capacity for the past year.
Name of the storage device monitored by OCI.

[ ] Select This Report

Field Description

Name of the storage device monitored by OCI.
Usable capacity in TB as reported by the storage pool or aggregate and contained in the
Storage and Storage Pool Capacity Fact table.
Allocated Volume Capacity (TB) + Internal Volume Allocated (TB)
IF( (([Total Allocated (TB)]-[Capacity (TB)])*-1) < 0) THEN

(([Total Allocated (TB)]-[Capacity (TB)])) ELSE (([Total Allocated (TB)]-[Capacity (TB)])*-1)
Used capacity in TB as reported by the storage pool or aggregate and contained in the
Storage and Storage Pool Capacity Fact table. If Thin Provisioned, then Used = Written. If
Thick Provisioned, then Used = Allocated.
Internal Volume Capacity in TB that is allocated to host initiators (typically NFS or CIFS)
Volume/ LUN based capacity that is allocated to host initiators.
Same as Addressable Space.
Same as Total Used.
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2.12 Available Capacity Dashboard

Data Dictionary

Description: This dashboard provides single “pane-of-glass” insight for Available Capacity. Starting from
the top left is a chart showing Available Capacity broken down by Array. The chart in the middle displays a
gauge showing overall Usable & Available Capacity. On the top right is a forecast of the Top Growing
Arrays over the next 12 months. The middle of the report shows a bar chart displaying Total Capacity
Available contrasted against Usable. The bottom section shows trending for Available Capacity (i.e., “What
is the trend for consumption?”). The last two (2) charts breakdown Available Capacity by Data Center and

by Vendor.

Prerequisites: Annotations/definitions are necessary for Data Center. This is only available in
OnCommand Insight versions 7.3 or later. Required licenses for OCI are Discover and Plan.

Powered by OnCommand Insight

Available Capacity Dashboard
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Field

Data Center

Storage Name/Array
Vendor

Total Usable
Capacity TB
Unused Capacity TB

Total Used Capacity
B

Total Reclamation
Capacity TB
Projected Used
Capacity TB

Provisioned Not
Mapped
Unconfigured TB

Orphaned
Performance TB
Total I0pS Max
(Peak I0OpS)

Description

[ ] Select This Report

OCI configured annotation. Defines the location or Data Center associated with

the specific device.

Name of the storage device monitored by OCI.

Name of the vendor associated with the storage device monitored by OCI.

Usable capacity in TB as reported by the storage pool or aggregate and
contained in the Storage and Storage Pool Capacity Fact table.

Total Usable Capacity TB - Total Used Capacity TB

Used capacity in TB as reported by the storage pool or aggregate and
contained in the Storage and Storage Pool Capacity Fact table. If Thin
Provisioned, then Used = Written. If Thick Provisioned, then Used = Allocated.
Provisioned Not Mapped + Unconfigured TB + Orphaned Performance TB

Projected Used Capacity (TB) for future 12-month period. Based on standard
linear regression formula embedded in the DWH ETL and contained in the

Storage and Storage Pools Capacity Fact table.
Unused Volume Capacity as reported by the storage pool or aggregate and
contained in the Storage and Storage Pool Capacity Fact table.
Unconfigured Capacity as reported by the storage pool or aggregate and
contained in the Storage and Storage Pool Capacity Fact table.
If totaliopsmax (Peak 10pS) is equal to (0) Zero for 90 days, then the
allocated capacity is flagged as orphaned by performance.
Used to determine Orphaned Capacity by Performance.
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2.13 Global Capacity Changes Data Dictionary [ | Select This Report
Description: This dashboard illustrates the overall physical Field Description

storage footprint for the Global storage infrastructure. Across the
top is Total Raw, Total Raw Un-configured, Total Usable, and
Total Allocated capacity with changes from the previous month.
It shows Used Capacity and Utilization trending into the next 12
months. Across the bottom portion are depicted various Costs
and Used vs. Free Capacity. The very bottom chart displays a
cost perspective depicting Used Costs vs. Total Average 10pS

per array (each bubble representing an array).

Prerequisites: Annotations/definitions are necessary for costs
and Service Level/Tier. This is only available in OnCommand

Tier
Cost

Date
Total

B
Total

Insight versions 7.3 or later. Required licenses for OCI are

Discover, Perform

and Plan.

H Yl =1

&J.l L—' =19
B
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Array

Data Center

Raw Capacity TB

Total Raw Unconfigured Capacity

Usable Capacity TB

Used (TB)

Free (TB)

Total

Allocated Capacity TB

Free Capacity TB

Projected Used Capacity TB
(Utilization Trending)
Projected Used % (Utilization
Trending)

Changes

Changes %

Total
Total

Usable Costs
10pS

OCI configured annotation. Defines the location or Data Center associated with the specific device.

OCI configured annotation. Defines tiers of storage or Service Levels based on disk type, disk speed, or IOpS/TB.

OCI configured annotation. Defines cost per GB per storage tier or Service Level.

Name of the storage device monitored by OCI.

Hourdatetime and/or fulldate fields derived from the Time Dimension and Date Dimension tables in the DWH.

Pre-RAID raw capacity in TB as reported by the Storage Array monitored by OCI and contained in the Storage and Storage Pool
Capacity Fact table.

table.

Unconfigured Capacity as reported by the storage pool or aggregate and contained in the Storage and Storage Pool Capacity Fact

Usable capacity in TB as reported by the storage pool or aggregate and contained in the Storage and Storage Pool Capacity Fact

table.

Used capacity in TB as reported by the storage pool or aggregate and contained in the Storage and Storage Pool Capacity Fact table.
If Thin Provisioned, then Used = Written. If Thick Provisioned, then Used = Allocated.
Total Usable Capacity TB - Used (TB)

Allocated Volume Capacity (TB) + Internal Volume Allocated (TB) as reported by the storage pool or aggregate and contained in the
Storage and Storage Pool Capacity Fact table.
Same as Free (TB).

Projected Used Capacity (TB) for future 12-month period. Based on standard linear regression formula embedded in the DWH ETL and
contained in the Storage and Storage Pools Capacity Fact table.
Projected Used Capacity % for future 12-month period. Uses Projected Used divided by Projected Usable.

Difference between current capacity and capacity from 30 days ago.

% of Change between current capacity and capacity from 30 days ago.
Total Usable Capacity TB * Cost

Measures the total number of I/O service requests on configured Data Disks from the disk hourly performance fact table for the last 14

days.
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2.14 Global Environment Changes

Description: This dashboard depicts the overall physical storage
footprint as well as global ports (excludes logical ports) within the

Data Dictionary

global infrastructure. The first half gives an overall view of Raw,

Usable, and Provisioned Capacity (both SAN and NAS volumes) and
their changes from the previous month, as well as trending and
breakdown by Data Center. The second half gives a high-level

overview of the infrastructures top resources and breaks down the

Capacity and Performance (average data disk utilization) metrics of

each array.

Prerequisites: Annotations/definitions are necessary for Data Center

and Applications. Required licenses for OCI are Discover, Perform

and Plan.

| Seorw by S e
Cioted Erviorrrert Changes

s

|

.

Total NAS Allocated TB
Total SAN Allocated TB

Application
Array
Date
Total Raw Capacity TB

Total Usable Capacity TB

Raw (TB)
Usable (TB)
Used (TB)
Total Ports
Used Ports
Free Ports
Switch Name
Total IOpS

Data Center
Application

Description

[ ] Select This Report

Field
Data Center

OCI configured annotation. Defines the location or Data Center associated with the specific device.

OCI configured annotation. Defines the Application associated with host or internal volume capacity.
Name of the storage device monitored by OCI.
Fulldate field available in the DWH Date Dimension table.

Storage and Storage Pool Capacity Fact table.

Storage Pool Capacity Fact table.

Same as Total Raw Capacity TB.
Same as Total Usable Capacity TB.

Same as Total Used Capacity.

Internal Volume Capacity in TB that is allocated to host initiators (typically NFS or CIFS).
Volume/ LUN based capacity that is allocated to host initiators.

Pre-RAID raw capacity in TB as reported by the Storage Array monitored by OCI and contained in the

Usable capacity in TB as reported by the storage pool or aggregate and contained in the Storage and

Sum of fibre channel ports that are licensed, do not contain VFC, are not NPV, and not like type ICL
Sum of ports that are accessed.
Total Ports — Used Ports
Name of the switch monitored in OCI.

Average 10pS collected over 14 days hourly associated with the Applications supported by volumes or
internal volumes.

OCI configured annotation. Defines the location or Data Center associated with the specific device.
OCI configured annotation. Defines the Application associated with host or internal volume capacity.

37 Click on the report screen shot above to view an enlarged image.
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2.15 NetApp Capacity — Orphaned by Performance Data Dictionary [ | Select This Report
Description: Focusing on NetApp Storage, this dashboard shows orphaned capacity by Field Description

performance, orphaned vs not orphaned, orphaned volume count by size, by Data Center and by
cluster. A comparison of orphaned capacity vs orphaned DR capacity is also illustrated.

Prerequisites: Annotations/definitions are necessary for Data Center. This is only available in
OnCommand Insight versions 7.3 or later. Required licenses for OCI are Discover, Perform and

Plan.

Powered by OnCommand Insight
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Data Center

CDOT Cluster Name
Volume Count

Volume Size Ranges

Provisioned

I0pS

Over-provisioned

Orphaned by
Performance Criteria

DR Capacity

OCI configured annotation. Defines the location or Data Center associated with
the specific device.

Name of the NetApp CDOT Cluster monitored by OCI.
Count of volumes that meet a criterion.

Size of volumes in GB broken down by 10-50GB, 50-100GB, 100-250GB, 250-
500GB and over 500GB.

Provisioned Capacity in GB or TB, represents internal volume capacity
presented to host initiators (typically using NFS or CIFS protocols).

Measures the total number of 1/O service requests on the internal volume
averaged daily for 90 days.

This is internal volume allocated capacity that is flagged as thin provisioned.

NetApp Internal Volumes that have (0) Zero Peak IOpS for 90 days.

Allocated capacity reported by internal volumes that have snap relationships.
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2.16 Capacity Recovery or Cost Reduction — Executive Summary

Description: This is an Executive dashboard showing Capacity not being used (i.e., Orphaned)

Data Dictionary

[ ] Select This Report

and a candidate for reclamation or more efficient utilization. There are six charts which show the
orphaned storage by Business Unit, by Vendor, by Service Level, Business Unit by Performance,
Vendor by Performance, and Service Level by Performance. Across the bottom are charts offering

quick insight into potential reclaimed/reused storage.

Prerequisites: This is only available in OnCommand Insight versions 7.3 or later. Required

licenses for OCI are Discover, Perform and Plan.

Powered by OnCommand Insight
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Business Unit

Service Level / Tier

Vendor

Allocated TB Orphaned by
Configuration

orphanedCapacity field as contained in the
dwh_capacity.volume_history _capacity fact table. Refers to capacity that is

not mapped or masked to storage ports or host initiators.

Allocated TB Orphaned by
Performance

Volumes that have (0) Zero Total IOpS for 90 days.

Field Description

OCI configured annotation. Defines Business Unit associated with host or
internal volume capacity.

OCI configured annotation. Defines tiers of storage or Service Levels based
on disk type, disk speed, or IOpS/TB.

Name of the vendor associated with the storage device monitored by OCI.
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2.17 Reclamation, Efficiency, and Allocation Life Cycle
(Page 1 of 2)
Powered by OnCommand Insight
P . . . . . Reclamation, Efficiency, and Allocation Lifecycle Report
Description: This dashboard shows storage infrastructure metrics from a storage capacity,
virtual and physical host, switch and policy violation perspective. At the top of the page is a 2,130 T8 Raw 0 T8 Usable 1,547 T8 Usable 3,001 Servers 397 T8 Allocated 542 Licensed | 5 Critical Violations
detailed summary of these categories. Below the summary are charts that show storage 477 s : g i o o3 Loed 1 e P
capacity by tier, by data center and by vendor. The next row of charts show Reclamation
candidates by configuration and performance and the bottom charts show Port Risks and oo s — e -
port connectivity status. There are several tabs at the top of the report that enable the user . ey i
to switch between over-all infrastructure and virtual compute infrastructure. Charts and e b oy
metrics are similar for both tabs. . ’
Prerequisites: This is only available in OnCommand Insight versions 7.3 or later. Required ; he &
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2.17 Reclamation, Efficiency, and Allocation Life Cycle (Page 2 of 2) Data Dictionary [ Select This Report
Field Description Field Description

Data Center
Tier

Vendor
Raw

Usable

Used

Volume
Internal Volume

Violation Count

Path Outages

Single Point of Failure
Missing Redundancies

Datastore Allocated

OCI configured annotation. Defines the location or Data Center associated with
the specific device.

OCI configured annotation. Defines tiers of storage or Service Levels based on
disk type, disk speed, or IOpS/TB.

Name of the vendor associated with the storage device monitored by OCI.

Pre-RAID raw capacity in TB as reported by the Storage Array monitored by
OCI and contained in the Storage and Storage Pool Capacity Fact table.

Usable capacity in TB as reported by the storage pool or aggregate and
contained in the Storage and Storage Pool Capacity Fact table.

Used capacity in TB as reported by the storage pool or aggregate and
contained in the Storage and Storage Pool Capacity Fact table. If Thin
Provisioned, then Used = Written. If Thick Provisioned, then Used = Allocated.

Volume/ LUN based capacity that is allocated to host initiators.

Internal Volume Capacity in TB that is allocated to host initiators (typically
NFS or CIFS).

Total number of violations as configured by OCI path and threshold policies.
The count of path outages caused by a breach of SAN Path Policies.
The count of devices that breach the SPF Path Policy.

The count of devices that have missing path redundancies as defined in
SAN Path Policy.

Amount of capacity in TB allocated to ESX Datastores.

44

Datastore Provisioned
Port Latency

BB Credit Zero Rx
Warning

BB Credit Zero Tx
Warning

Slow Drain Device
Class 3 Discard
Loss of Sync/Signal
Timeout Discard
Ports w/Missing
Connectivity

Ports w/Unknown
Connectivity

Arrays w/Missing
Connectivity
Blocked Hosts

Amount of Datastore capacity provisioned to Virtual Machines.
bbCreditZeroMsTx > 0
bbCreditZeroRx > 1000000

bbCreditZeroTx > 1000000

bbCreditZeroRx > 1000000 AND bbCreditZeroMsTx > 0
Count of Class 3 Discards

Count of Sync or Signal loss
portErrorsTimeoutDiscardTx > 0

dwh_inventory.switch_port.type LIKE '%E%’
AND dwh_inventory.switch_port.name NOT LIKE '%port-ch%'

AND dwh_inventory.switch_port.id NOT IN (SELECT
dwh_inventory.port_connectivity.portld FROM
dwh_inventory.port_connectivity)
dwh_inventory.switch_port.status = 'OK' AND
dwh_inventory.switch_port.rawPortStatus = 'Online'

dwh_inventory.storage.id NOT IN (SELECT
dwh_inventory.physical_path.storageld FROM dwh_inventory.physical_path)
Count of hosts that cannot reach any volumes or shares.

See previous page
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2.18 WebUI — Orphaned Storage Dashboard

Description: This WebUI based dashboard shows Orphaned Capacity by Configuration
and Performance. The criteria used to filter volumes by configuration are those that do

Data Dictionary

not have an active path to a host initiator. The criteria for Orphaned by Performance are
volumes with (0) Zero IOpS. The time period is selected by the user. Trending charts
for Read and Write Throughput are used to show throughput ranges over time.

Prerequisites: Annotations/definitions are necessary for storage tiers. Requires access
to the OCI WebUI. This is only available in OnCommand Insight versions 7.3.1 or later.
Required licenses for OCI are Discover and Perform.

o sk ok

Capacity - Total (GB)

Orphaned by Config, Perform, and Tier by Array

 Storage Hame.

B saprsvad3_cluster(122)
 saprevedz_cluster101)
B saprv3k201_cluster{T1)
@ s3preea08_clusten(10)
B sapry3206_clusters)

1wk 200k 250

Orphaned Storage Dashboard

SStorsge ~

3 o m k1

EX
Capacity - Total (GB)

* Capacity -Total  10PS - Total Tier %
(c8) (1015}

2271.00

233800

1242800

200200

1:802.00

1528000

Prod Rep Flash ] 0

Frod Rep (Flash

Prod Rep (Flash {
w0 |\l

Prod Rep (Flash

Frog Rep (Flash

ProdNonies | 0

roughput Range (Average]

= 2 v |

1897 TE
ST/ T

Edit OFF

/18700 TB) of
7338

Tier

Storage
Vendor
Name

Capacity Total (GB)

IOpS Total (I0/s)

Capacity — Provisioned (GB)
Read Throughput Range (Average)

Read Throughput Range (Peak)
Write Throughput Range (Average)
Write Throughput Range (Peak)

Date
Tier

Storage

Description

[ ] Select This Report

OCI configured annotation. Defines tiers of storage or Service Levels based
on disk type, disk speed, or IOpS/TB.

Name of the storage device monitored by OCI.
Name of the vendor associated with the storage device monitored by OCI.

Name of the Volume or Internal Volume (Flexvol) associated with the storage
device monitored by OCI.

Usable capacity in TB as reported by the storage pool or aggregate.

Measures the total number of I/O service requests on the volume as collected
for the specified period. Filter set to equal (0) Zero.

Volume Allocated Capacity in GB.
Blue Line — Read MB/s = 1 to 10

Baige Line — Read MB/s = 11-50
Gray Line — Read MB/s >=51

Same as above.
Same as above.
Same as above.

The date field applied to trending charts and selectable by the user.

OCI configured annotation. Defines tiers of storage or Service Levels based
on disk type, disk speed, or IOpS/TB.

Name of the storage device monitored by OCI.
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2.19 WebUI - Orphaned Volumes — Storage at Rest

Description: This WebUI based dashboard shows storage at rest. Storage at Rest is defined
as volumes with 10pS equal to (0) Zero for a defined period. The period is selectable by the
user.

Prerequisites: Requires access to the OCI WebUI. This is only available in OnCommand
Insight versions 7.3.1 or later. Required licenses for OCI are Discover and Perform.

Data Dictionary [ | Select This Report

Field Description

Volume Detail

B Storage

© mdcntapbcosa-3(155)
mdcntap
mdcntap
mdcntap
mdcntap
mdcntap
mdcntap
mdcntap
mdcntap
mdcntap
mdcntap
mdcntap
mdcntap
mdcntap
mdcntap
mdcntap
mdcntap
mdcntap

mdcntap

Orphaned Volumes - Storage at Rest

3 2 3

>

Name.

mdentapbeh. vdi_dey_os
mdentapbch. v01nv_root
mdentapbch. ATESP_BLOB
mdentapbch.. SHAREPOINT
mdentapbch. SP_SHRBLOB
mdentapbeh..._mami_test
mdentapbch. v04ny._root
mdentapbeb. vOSnV_foot
mdentapbeh. qmiogs_dev
mdentapbeb..rdus_volo1
mdentapbch. rdus_vol02
mdentapbch.. 4sp_vol 116
mdentapbeb...4sp_vol121
mdentapbch. 4sp_vol205
mdentapbeb. 4sp_vol206
mdentapbch.. 4sp_vol207
mdentapbeh.. 4sp_vol208

mdentapbch.. 4sp_vol209

. e CEED

Storage. Vendor

macntap NetApp
mdentap NetApp
mdcntap NetApp
macntap Netapp
mdcntap NetApp
macntap Netapp
mdcntap Netapp
macntap Netapp
madentap NetApp
macntap NetApp
macntap Netapp
mdcntap NetApp
macntap Netapp
mdcntap NetApp
macntap Netapp
macntap Netapp
macntap NetApp
macntap Netapp

mdcntap NetApp

10PS - Total (10/s)

Edit OFF Save

Capacity - Total (GB)
97367.49
1,374.00
100
100.00
600.00
5000
1000
100
100
6.00
200,00
200,00
20000
200.00
20619
20619
20619
206.19

20619

Storage Name of the storage device monitored by OCI.
Vendor Name of the vendor associated with the storage device monitored by OCI.
Name Name of the Volume or Internal Volume (Flexvol) associated with the storage
device monitored by OCI.
Capacity Total (GB) Usable capacity in TB as reported by the storage pool or aggregate.
j IOpS Total (I0/s) Measures the total number of 1/O service requests on the volume for the
selected time period. Filter set to equal (0) Zero.
LI
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‘ NAS Subscribed NetApp SAN and NAS BU Su_mmary_of (_:apacity WebUlI — BU Summary of | Capacity Changes and Application Capacity Global Usable Capacity WebUI — Q}obgl Capacity EMC Symmetrix WebUI — EMC Symmetrix HDS Environment ‘
Capacity Summary with Applications Capacity with Applications Growth Changes and Growth Utilization Environment Environment Usage
PR Envionment Usage | NEHAPR Ensronment [ Webol N EmTonent [ o omain mentory | WPV Da Do e G e | Copmmitn Al Voot Sorage
Orphaned Volumes - Storage at Rest 3 2 3 7e 20e (EEED B i ~

Volume Detail

= Storage Name A Storage Vendor I0PS - Total {I0/s) Capacity - Total {(GB)

B mdcntapbcbsa-3(155) mdcntap MetApp 0.00 97 367.49 =
mdcntap mdcntapbchb.. vdi_dev_os mdcntap Metipp 0.00 1,374.00
mdcntap mdcntapbch..v01nv_root mdcntap Mettpp 0.00 1.00
mdcntap mdcntapbch. . ATESP_BLOB mdcntap Metipp 0.00 100.00
mdcntap mdcntapbch. SHAREPOINT mdcntap Metdpp 0.00 G00.00
mdcntap mdcntapbchb. . SFP_SHRBLOB mdcntap Metipp 0.00 50.00
mdcntap mdecntapbeh.._mami_test mdcntap Mettpp 0.00 10.00
mdcntap mdcntapbch.. v04nv_root mdcntap Metdpp 0.00 1.00
mdcntap mdcntapbcb.. v05nv_root mdcntap Metipp 0.00 1.00
mdcntap mdcntapbch...gmlogs_dev mdcntap Mettpp 0.00 6.00
mdcntap mdcntapbcb. .rdus_vol01 mdcntap Metipp 0.00 200.00
mdcntap mdcntapbch..rdus_vol02 mdcntap Metdpp 0.00 200.00
mdcntap mdcntapbcb.. 4=sp_vol116 mdcntap Metipp 0.00 200.00
mdcntap mdcntapbch.. 4sp_vol121 mdcntap Metdpp 0.00 200.00
mdcntap mdcntapbch.. 4sp_vol205 mdcntap Metdpp 0.00 20619
mdcntap mdcntapbchb.. 4=sp_wvol206 mdcntap Metipp 0.00 20618
mdcntap mdcntapbch...4sp_wol207 mdcntap Metdpp 0.00 20619
mdcntap mdcntapbchb.. 4=sp_wol208 mdcntap Metipp 0.00 20618
mdcntap mdcntapbeh..4sp_vol208 mdcntap Metdpp 0.00 20619 _|

317 items found in & groups
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2.20 NAS Subscribed (Page 1 of 2)

Description: This dashboard shows primarily NAS Subscribed Capacity (or Thin Provisioned) and

some utilization metrics for CPU and Disk. The objective of this report is to show areas of risk for
thin provisioned capacity, comparing physical used capacity with over-subscription %. There is
also a container which provides an Available Capacity calculator for thin provisioning.

Prerequisites: Annotations/definitions are necessary for cost and Application. This is only
available in OnCommand Insight versions 7.3 or later. Required licenses for OCI are Discover,

Perform and Plan.

Data Dictionary

See next page
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2.20 NAS Subscribed (Page 2 of 2)

Storage Name
Aggregate Name

Thin/Thick

Workloads/Applications

Over-Subscribed Capacity

%

Physical Used Capacity %
Average CPU Utilization %

Average Disk Utilization %

Usable (TB)

Used (TB)

Allocated (TB)
Used %

Description

Name of the storage device monitored by OCI.

Name of the aggregate associated with the storage device monitored by

OCl.

Provisioned capacity flag indicating whether capacity in the aggregate is

available for thin or thick provisioning.

averaged hourly for 14 days.

Allocated (TB) divided by Usable (TB).

Used (TB) divided by Usable (TB).

Average CPU Utilization reported by the NetApp Controller (Node),
averaged hourly for 14 days.

Dat

Fiel

a Dictionary

d

Subscription %

Thin Savings (TB)

Used Capacity (TB)

Projected Used Capacity

B
OCI configured annotation. Defines the Application associated with host (TB)

or internal volume capacity.

Available for Thin (TB)

Thin Provision Projection

%

Cost Override ($K/TB)

Average Disk Utilization reported by the disks that support the aggregate,

Used % Threshold

Usable capacity in TB as reported by the storage pool or aggregate and
contained in the Storage and Storage Pool Capacity Fact table.

Used capacity in TB as reported by the storage pool or aggregate and
contained in the Storage and Storage Pool Capacity Fact table. If Thin
Provisioned, then Used = Written. If Thick Provisioned, then Used =
Allocated.

Internal Volume Allocated (TB)

Same as Physical Used Capacity %

Variable Cost
Cost

Cost Savings
Days to Full

Description

Same as Over-Subscribed Capacity
IF([Subscription %]>1) THEN (([Subscription %]-1)*[Capacity (TB)]) ELSE

(0).

Same as Used (TB).
Projected Used Capacity (TB) for future 12-month period. Based on standard
linear regression formula embedded in the DWH ETL and contained in the
Storage and Storage Pools Capacity Fact table.
IF([Thin/Thick]="Thin" AND [% Used] < (Used % Threshold / 100) THEN
(((Thin Provision Projection %/100)*([Usable (TB)]-[Used (TB)])) ELSE (null)
User prompt defined by the parameter ‘sThin’ and defaulting to 10%.

[ ] Select This Report

User prompt defined by the parameter ‘sThinCost’ and defaulting to 5. The
value defines the storage cost to be $5,000 dollars per TB of capacity. This
value will vary sharply.
User prompt defined by the parameter ‘sTop’ and defaulting to 60%. This
threshold constrains the amount of capacity that is available for thin

provisioning.

IF (Cost Override ($K/TB)>0) THEN(Cost Override ($K/TB)) ELSE ([Cost]).
OCI configured annotation. Defines cost per GB per storage tier or Service

Level.

Cost Override ($K/TB)
The number of days (364 or less) that the storage pool is reporting (using
linear regression formula) when the pool will be 100% full.
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Volume Name

Internal Volume Name
Total SAN Capacity TB
Total NAS Capacity TB
Total Allocated Raw
Total SAN and NAS
SAN Free Capacity

NAS Free Capacity

Total Allocated Capacity GB

Total Used Capacity GB

NAS Free GB
SAN Free GB

Capacity Objectives Un-Allocated Capacity Dashboard Changes Changes Orphaned by Performance Reduction and Allocation Life Cycle Dashboard — Storage at Rest
- NetApp SAN and NAS BU Summary of Capacity | WebUI — BU Summary of | Capacity Changes and Application Capacity . WebUI — Global Capacity EMC Symmetrix WebUI — EMC Symmetrix HDS Environment
‘ NAS Subscribed with Applications Capacity with Applications Growth Changes and Growth Global Usable Capacity Utilization Environment Environment Usage ‘
’ NetApp Environment WebUI — NA Environment } WebUI — Data Domain Isilon Capacity and WebUI — IBM SVC Capacity and WebUI — IBM SVC Storage Consumption — All Weekly Storage
‘ SPAR Environment Usage Usage Usage by Cluster Data Domain Inventory Inventory Performance Isilon Performance Performance Capacity and Performance Arrays Consumption ‘
2.21 NetApp SAN and NAS Capacity Summary Data Dictionary [ | Select This Report
Description: This report shows a NetApp Capacity Summary for both SAN and NAS. On the top it Field Description
summarizes Capacity (Raw, Total, Free), SAN and NAS Allocated by array, and Top Aggregates . .
pacity ( ) . o y array P Adgrey Storage Array Name of the storage device monitored by OCI.
for SAN and NAS. On the bottom are 2 lists showing detailed information for both NAS Volumes X i i i
and SAN Volumes Aggregates/Storage Pool Name of the aggregate associated with the storage device monitored by OCI.
Name

Name of the SAN Volume or LUN. For this report, the LUN is part of a FlexVol
carved from an aggregate.

Name of the Internal Volume or FlexVol. The Internal Volume usually contains
an NFS or CIFS share.

Capacity allocated to the Internal Volume which IS a LUN.

Capacity allocated to the Internal Volume which is NOT a LUN.

Pre-RAID raw capacity in TB as reported by the Storage Array monitored by
OCI and contained in the Storage and Storage Pool Capacity Fact table.

Total SAN Capacity TB + Total NAS Capacity TB

For Flexvols provisioned as a LUN, Total Allocated Capacity GB —Total Used
Capacity GB. For LUN'’s, Total Used will equal Total Allocated when NOT thin
provisioned.

For Flexvols NOT provisioned as a LUN, Total Allocated Capacity GB —Total
Used Capacity GB. If Space Guarantee is enabled, then Total Used Capacity
GB will equal Total Allocated Capacity GB.

Total Allocated capacity in GB for the Internal Volume whether or not it's a LUN.

Total data files written in GB to the Internal Volume if NOT a LUN and Space
Guarantee is DISABLED. For LUN’s, Total Used will equal Total Allocated when
NOT thin provisioned.

Same as NAS Free Capacity.

Same as SAN Free Capacity.
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2.22 Business Unit Summary of Capacity with Applications

Description: This dashboard presents a Business Unit Summary of Capacity with Applications.

The top two charts show Top 10 Business Units by Allocated Capacity and Top 10 Applications by
Allocated Capacity. The two lists on the bottom provide detail, sorted by Application and displaying

Business Unit, Application, Allocated, Used, and percent Used. The lists on the right shows
essentially the same.

Prerequisites: Annotations/definitions are necessary for Applications and Business Unit. This is

only available in OnCommand Insight versions 7.3 or later. Required licenses for OCI are Discover

and Plan.

Business Unit Summary

302

Top 10 Business Units

of Capacity with Applications

752TB

753 1B

— ]

et Augicaton

643 TB

644 TB
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Data Dictionary

Application

Business Unit

Application Allocated TB

Total Used by BU

Total Used by Apps

Allocated (TB)
Used Cap (TB)

% Used

Business Unit Allocated TB

Application.

annotated with Business Unit.

annotated with Application.

[ ] Select This Report

Field Description

OCI configured annotation. Defines the Application associated with host or
internal volume capacity.

OCI configured annotation. Defines the Business Unit associated with the

Internal Volume or Volume/LUN capacity allocated to host initiators that are

Internal Volume or Volume/LUN capacity allocated to host initiators that are

For Internal Volumes that are not LUNS and with Space Guarantee disabled,

this is written capacity grouped by Business Unit. For Internal Volumes with
Space Guarantee enabled and for LUNs, used capacity will be equal to
allocated.

For Internal Volumes that are not LUNS and with Space Guarantee disabled,

this is written capacity grouped by Application. For Internal Volumes with
Space Guarantee enabled and for LUNSs, used capacity will be equal to
allocated.

Used Cap (TB) / Allocated (TB).

Same as Business Unit or Application Allocated TB.

Same as Business Unit or Application Used TB.
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2.22 WebUI — Business Unit Summary of Capacity with
Applications

Description: This WebUI based dashboard shows Top 10 Applications and Business Units
by Allocated Capacity and Used Capacity. A detailed list of all devices associated with
Applications and Business Units with Capacity metrics is also available.

Prerequisites: Annotations/definitions are necessary for Applications and Business Units.
Requires access to the OCI WebUI. This is only available in OnCommand Insight versions
7.3.1 or later. Required licenses for OCI are Discover and Plan.
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Data Dictionary

Application
Business Unit
Capacity — Total (GB)

Capacity — Used (GB)

[ ] Select This Report

Field Description

OCI configured annotation. Defines the Application associated with host or
internal volume capacity.

OCI configured annotation. Defines the Business Unit associated with the

Application.

Internal Volume or Volume/LUN capacity allocated to host initiators that are
annotated with Business Unit or Application.

For Internal Volumes that are not LUNS and with Space Guarantee disabled,
this is written capacity grouped by Application or Business Unit. For Internal
Volumes with Space Guarantee enabled and for LUNS, used capacity will be

equal to allocated.
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2.23 Capacity Changes and Growth

Description: This report shows Capacity Changes and Growth for Storage Arrays. On the left is a

list of Storage Inventory. From left to right the report shows Beginning Months Used Capacity;
Current Months Used Capacity; and then shows a plus/minus difference by percent over a 12
month period. A chart on the right depicts Storage Growth over a 12 Month Period.

Prerequisites: This is available for OnCommand Insight versions 7.2 or later. Required licenses
for OCI are Discover and Plan.

72778

Capacity Changes and Growth

813 7B

e

+85.85 TB

+745TB

Stor rowth Rates

59 Click on the report screen shot above to view an enlarged image.

Data Dictionary

Storage Name

Date

Diff +/-

Current Used (TB)
Begin Used (TB)

[ ] Select This Report

Fulldate field available in the DWH Date Dimension table.

Field Description

Name of the storage device monitored by OCI.

This is the running-difference of Used capacity in TB for the past 12 months.

Used Capacity (TB) collected by OCI 365 days ago.

Current Used Capacity (TB) as of the last OCI collection interval and DWH ETL Build.

Used Capacity (TB) Used capacity in TB as reported by the storage pool or aggregate and contained in
the Storage and Storage Pool Capacity Fact table. If Thin Provisioned, then Used =
Written. If Thick Provisioned, then Used = Allocated.

Overall Change
Differential

Overall Growth

Rate

(TB) — Begin Used (TB) / 12 months.

This is the change in capacity +/- for all storage arrays monitored by OCI for the past
12 months.

This is the simple growth rate for all storage arrays monitored by OCI. Current Used
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2.23 Application Capacity Changes and Growth

Description: This report shows Capacity Changes and Growth for Applications. On the left is a list

of Application Inventory. From left to right the report shows Beginning Months Used Capacity;
Current Months Used Capacity; and then shows a plus/minus difference by percent over a

12-month period.

Prerequisites: Annotations/definitions are necessary for Applications. This is available for
OnCommand Insight versions 7.3.1 or later. Required licenses for OCI are Discover and Plan.

Application Capacity Changes and Growth
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Data Dictionary

Application

Date
Diff +/-

Current Used (TB)

Begin Use

volume capacity.

[ ] Select This Report

Fulldate field available in the DWH Date Dimension table.

Field Description

OCI configured annotation. Defines the Application associated with host or internal

This is the running-difference of Used capacity in TB for the past 12 months.

d (TB)

Used Capacity (TB) collected by OCI 365 days ago.

Current Used Capacity (TB) as of the last OCI collection interval and DWH ETL Build.

Used Capacity (TB) Used capacity in TB as reported by the storage pool or aggregate and contained in
the Storage and Storage Pool Capacity Fact table. If Thin Provisioned, then Used =
Written. If Thick Provisioned, then Used = Allocated.
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2.24 Global Usable Capacity

Description: Global Usable Capacity shows free capacity by storage array,
capacity distribution by storage array and then a breakdown of capacity detail
by storage array.

Prerequisites: This is only available in OnCommand Insight versions 7.3 or
later. Required licenses for OCI are Discover and Plan.
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Data Dictionary

Field

Storage Name
Manufacturer
Model

Serial Number
Capacity TB

Used TB

Unused Capacity TB
% Used
SAN Allocated TB

SAN UnAllocated TB

Masked Volume Capacity
B

SAN Orphaned TB

NAS Allocated TB

NAS Used TB

NAS % Used

Free Capacity TB

Total Usable Capacity TB
Total Used Capacity TB
Total Provisioned TB
Subscribed %

[ ] Select This Report

Description

Name of the storage device monitored by OCI.

Vendor name associated with the storage device monitored by OCI.

Model name associated with the storage device monitored by OCI.

Serial Number associated with the storage device monitored by OCI.

Usable capacity in TB as reported by the storage pool or aggregate and contained in the Storage and Storage
Pool Capacity Fact table.

Used capacity in TB as reported by the storage pool or aggregate and contained in the Storage and Storage
Pool Capacity Fact table. If Thin Provisioned, then Used = Written. If Thick Provisioned then Used =
Allocated.

Used TB — Capacity TB

Used TB / Capacity TB

Volume Allocated capacity in TB as reported by the storage pool or aggregate and contained in the Storage
and Storage Pool Capacity Fact table.

Volume UnAllocated capacity in TB as reported by the storage pool or aggregate and contained in the Storage
and Storage Pool Capacity Fact table.

Volume capacity that is masked to storage initiators as reported by the storage pool or aggregate and
contained in the Storage and Storage Pool Capacity Fact table.

Volume Allocated TB — Masked Volume Capacity TB

Internal Volume Allocated capacity in TB as reported by the storage pool or aggregate and contained in the
Storage and Storage Pool Capacity Fact table.

Internal Volume Used capacity in TB as reported by the storage pool or aggregate and contained in the
Storage and Storage Pool Capacity Fact table. IF Space Guarantee is ENABLED, then Used will equal
Allocated.

NAS Used TB / NAS Allocated TB

Same as Unused Capacity TB.

Same as Capacity TB.

Same as Used TB.

SAN Allocated TB + NAS Allocated TB

Total Provisioned TB / Capacity TB
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2.25 WebUI - Global Capacity Utilization

Description: This WebUI based dashboard shows Global Capacity Utilization by Array and
Protocol. Top N devices are displayed with a detailed list for SAN and NAS Capacity breakdown.

Prerequisites: Requires access to the OCI WebUI. This is only available in OnCommand Insight
versions 7.3.1 or later. Required licenses for OCI are Discover and Plan.
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Data Dictionary

Storage

Vendor

Capacity —

Capacity —

Capacity ratio-Used (%)

NAS Protocol

SAN Protocol

Description

[ ] Select This Report

Name of the storage device monitored by OCI.

Vendor name associated with the storage device monitored by OCI.

Total (GB)

OCI.

Used (GB)

Usable Capacity in (GB) as reported by the storage system monitored by

Used Capacity in (GB) as reported by the storage system monitored by OCI.

If Thin Provisioned, then Used = Written. If Thick Provisioned, then Used =
Allocated.

Defined as Volumes.

% of Capacity that is reported as Used.

Defined as Internal Volumes.
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2.26 EMC Symmetrix Environment (Page 2 of 2) Data Dictionary [ | Select This Report

Array
Violation Name

Total Raw Capacity TB

Name of the Symmetrix storage device monitored by OCI.
Violations e.g. Inconsistent LUNS, Missing Active Hosts Ports, Missing
Redundancy, Path Outage, etc. as captured by SAN Path Policies
configured in OCI.

Pre-RAID raw capacity in TB as reported by the Storage Array

monitored by OCI and contained in the Storage and Storage Pool
Capacity Fact table.
Total Usable Capacity TB  Usable capacity in TB as reported by the storage pool or aggregate

and contained in the Storage and Storage Pool Capacity Fact table.

Total Volume Capacity TB  Total SAN provisioned capacity in TB presented to host initiators.

Total Used Capacity TB

% Subscribed

Total Free Capacity

Date

Capacity (TB)
Used (TB)
Projected (TB)

contained in the Storage and Storage Pool Capacity Fact table. If
Thin Provisioned, then Used = Written. If Thick Provisioned, then
Used = Allocated.
Total Volume Capacity TB / Total Usable Capacity TB

Total Usable Capacity TB — Total Used Capacity TB

Projected Used (TB)

Avg Utilization

Peak Utilization

Cache Hit %

Sum of Total IOpS

Used capacity in TB as reported by the storage pool or aggregate and

Latency (ms)
Peak Latency (ms)
Average Disk Utilization

Peak Disk Utilization

Hourdatetime and/or fulldate fields derived from the Time Dimension
and Date Dimension tables in the DWH.
Same as Total Usable Capacity TB.
Same as Total Used Capacity TB.
Projected Capacity (TB) for future 12-month period. Based on
standard linear regression formula embedded in the DWH ETL and
contained in the Storage and Storage Pools Capacity Fact table.

Orphaned Capacity GB

Projected Used Capacity (TB) for future 12-month period. Based on
standard linear regression formula embedded in the DWH ETL and
contained in the Storage and Storage Pools Capacity Fact table.
Average FA Port Utilization for EMC Symmetrix devices collected hourly

for 14 days.

Peak FA Port Utilization for EMC Symmetrix devices collected hourly for

14 days.

Cache Hit Ratio as reported by the storage system cache collected
hourly for 14 days.
Sum of Total Volume 10pS (both Read and Write) averaged hourly for

14 days.

Average Volume Latency in milliseconds averaged hourly for 14 days.
Peak Volume Latency in milliseconds averaged hourly for 14 days
Average Disk Utilization % reported by the disks that support storage
pools or RAID Groups, averaged hourly for 14 days.
Peak Disk Utilization % reported by the disks that support storage pools
or RAID Groups, averaged hourly for 14 days.
Capacity that is allocated but not mapped or masked to host initiators.
This metric is reported by the volume_history_capacity fact table in the

DWH.

See previous page
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2.26 WebUI — EMC Symmetrix Environment

Description: This WebUI based dashboard shows EMC Symmetrix Capacity and Performance

metrics.

Prerequisites: Requires access to the OCI WebUI. This is only available in OnCommand Insight
versions 7.3.1 or later. Required licenses for OCI are Discover, Perform and Plan.
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Data Dictionary

[ ] Select This Report

Field Description

Symmetrix Arrays

Usable Capacity by Array
GB

Used Capacity %

Name of the Symmetrix storage device monitored by OCI.
Usable Capacity as reported by the storage array monitored by OCI.

% of Capacity Used as reported by the storage array. Thin provisioned

capacity is % written. Thick provisioned capacity is 100% allocated.

Utilization Trends
Date
Average FA Port Utilization

time period.

Disk Utilization

The trend of Used Capacity % over the user selected time period.
The date field applied to trending charts and selectable by the user.
Average FA Port Utilization for EMC Symmetrix devices over the selected

Average and Peak Disk Utilization % reported by the disks that support

storage pools or RAID Groups over the selected time period.

Disk IOpS

Sum of Average Disk IOpS reported by the disks that support storage pools

or RAID Groups over the selected time period.

Orphaned Capacity
Volume IOpS

selected time period.

Volume Latency

selected time period.

Violations

This is capacity that is NOT flagged as mapped in OCI.
Sum of Average Volume I0OpS reported by the Symmetrix Array for the

Average Latency in milliseconds reported by the Symmetrix Array for the

Violations e.g. Inconsistent LUNS, Missing Active Hosts Ports, Missing

Redundancy, Path Outage, etc. as captured by SAN Path Policies configured
in OCI.
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2.27 HDS Environment Usage Data Dictionary [ | Select This Report
Description: This Hitachi (HDS) vendor centric dashboard created exclusively for Hitachi Field Description

Arrays shows capacity and performance metrics for all devices by default. A filter is provided
to select one or more arrays known to OCI. Thin and Thick Capacity metrics, Capacity
Trends, IOpS, Latency, Throughput and Disk Utilization are visible using 14-day hourly
performance metrics.

Prerequisites: This is only available in OnCommand Insight versions 7.2 or later. Required
licenses for OCI are Discover, Perform and Plan.

HOS Environment Usage

17,670 TB Raw

P ———

. S
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Data Center

Version
Date

Raw TB

Thick Usable TB

Thin Usable TB
Violations

Thick Allocated TB
Thick UnAllocated TB

Thin Allocated TB
Thin Used TB

Subscription %
% Used
Latency (ms)

Sum of Average/Peak MBps

Sum of Average/Peak 10pS
Disk Utilization%

© 2018 NetApp, Inc. All rights reserved.

OCI configured annotation. Defines the location or Data Center associated with the
specific device.

The Model Name of the Hitachi Storage Array monitored by OCI.

Hourdatetime and/or fulldate fields derived from the Time Dimension and Date
Dimension tables in the DWH.

Pre-RAID raw capacity in TB as reported by the Storage Array monitored by OCI and
contained in the Storage and Storage Pool Capacity Fact table.

Sum of LDEV configured capacity that is available for mapping and masking to host
initiators.

Usable capacity in TB as reported by the storage pool and contained in the Storage and
Storage Pool Capacity Fact table.

Violation count for Path Outages, Single Point of Failure and Missing Redundancies as
configured in OCI by SAN Path Policies.

LDEV capacity that is mapped and masked to host initiators.

LDEV capacity that is NOT mapped or masked to host initiators.

Capacity that is thin provisioned and allocated to host initiators.

Used capacity in TB that is flagged as thin provisioned as reported by the storage pool
or aggregate and contained in the Storage and Storage Pool Capacity Fact table. This
is capacity that is written to the volume.

Thin Allocated TB / Thin Usable TB

Thin Used TB / Thin Usable TB

Average Volume Latency in milliseconds reported by the Hitachi Array for 14 days
hourly.

Average and Peak Volume Throughput in MB/sec reported by the Hitachi Array for 14
days hourly.

Average and Peak Volume 10pS reported by the Hitachi Array for 14 days hourly.
Average and Peak Disk Utilization % reported by the disks that support storage pools or
RAID Groups over the selected time period.
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2.28 3PAR Environment Usage

Description: This dashboard depicts the overall 3PAR footprint within the global infrastructure.
Starting off with basic capacity metrics, it displays how well the overall environment is

Data Dictionary

Field
Data Center

performing against default thresholds that can be configured from a utilization and from a

capacity perspective. This quickly describes what should be investigated and where additional

storage may be required.

Version
Date

Prerequisites: This is only available in OnCommand Insight versions 7.3 or later. Required

licenses for OCI are Discover, Perform and Plan.

3Par Environment Usage
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Raw TB

Thick Usable TB

Thick Used Capacity GB
Available Capacity GB
Thin Usable TB

Thin Used Capacity TB

Thin Capacity Utilization %
Thin Volume Allocated TB
Subscription %

Violations

% Used
Latency (ms)

Sum of Average/Peak MBps

Sum of Average/Peak IOpS

Disk Utilization%
© 2018 NetApp, Inc. All rights reserved.

[ ] Select This Report

Description

OCI configured annotation. Defines the location or Data Center associated with the
specific device.

The Model Name of the Hitachi Storage Array monitored by OCI.

Hourdatetime and/or fulldate fields derived from the Time Dimension and Date
Dimension tables in the DWH.

Pre-RAID raw capacity in TB as reported by the Storage Array monitored by OCI and
contained in the Storage and Storage Pool Capacity Fact table.

Sum of Disk Capacity associated with CPG pools.

Sum of Disk Capacity — Available Capacity.

Physical Disk Capacity associated with the FREE CHUNKLET storage pool.

Usable capacity in TB as reported by the storage pool and contained in the Storage
and Storage Pool Capacity Fact table.

Used capacity in TB as reported by the storage pool and contained in the Storage
and Storage Pool Capacity Fact table. Thin Provisioned capacity is reported as
written.

Thin Used Capacity TB / Thin Usable TB

Capacity that is thin provisioned to host initiators.

Thin Volume Allocated TB / Thin Usable TB

Violation count for Path Outages, Single Point of Failure and Missing Redundancies
as configured in OCI by SAN Path Policies.

Thin Used TB / Thin Usable TB

Average Volume Latency in milliseconds reported by the Hitachi Array for 14 days
hourly.

Average and Peak Volume Throughput in MB/sec reported by the Hitachi Array for 14
days hourly.

Average and Peak Volume 10pS reported by the Hitachi Array for 14 days hourly.
Average and Peak Disk Utilization % reported by the disks that support storage pools
or RAID Groups over the selected time period.
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2.29 NetApp Environment Usage Data Dictionary [ | Select This Report
Description: This dashboard focuses on NetApp Capacity Utilization by Data Center and Tier. Field Description

Usable and Capacity Trending are visible at the top of the page. Raw capacity, Usable
capacity and Used capacity (as reported by the storage pool) are visible by Filer Version.

Array count, aggregate count and volume count are available by Filer Version.

Prerequisites: Annotations/definitions are necessary for Data Center and Service Level/Tier.
This is only available in OnCommand Insight versions 7.3 or later. Required licenses for OCI
are Discover, Perform and Plan.

NetApp Environment Usage
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Data Center

Version

Date

Raw Capacity TB

Usable Capacity TB

Used Capacity TB

Free Capacity TB

Projected Used Capacity TB
Disk Utilization

Node Utilization

Volume Average 10pS
Capacity Utilization Trending

Storage Pool Utilization
Trending

OCI configured annotation. Defines the location or Data Center associated with the
specific device.

The version of the NetApp Storage Device E.g. Clustered Data ONTAP (CDOT) or 7-
Mode

Hourdatetime and/or fulldate fields derived from the Time Dimension and Date
Dimension tables in the DWH.

Pre-RAID raw capacity in TB as reported by the Storage Array monitored by OCI and
contained in the Storage and Storage Pool Capacity Fact table.

Usable capacity in TB as reported by the storage pool or aggregate and contained in
the Storage and Storage Pool Capacity Fact table.

Used capacity in TB as reported by the storage pool or aggregate and contained in the
Storage and Storage Pool Capacity Fact table. If Thin Provisioned, then Used =
Written. If Thick Provisioned, then Used = Allocated.

Usable Capacity TB — Used Capacity TB

Projected Used Capacity (TB) for future 12-month period. Based on standard linear
regression formula embedded in the DWH ETL and contained in the Storage and
Storage Pools Capacity Fact table.

Average Disk Utilization % reported by the disks that support aggregates and averaged
hourly for 14 days.

Average CPU Utilization % reported by node monitored by OCI and averaged hourly for
14 days.

Average Internal Volume (Flexvol) 10pS reported by the storage controller monitored by
OCI and averaged hourly for 14 days.

Used TB + Projected Used TB trended monthly.

Same as Disk Utilization.

© 2018 NetApp, Inc. All rights reserved.
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2.29 WebUI — NetApp Environment Usage by Cluster

Description: This WebUI based dashboard shows NetApp Capacity and Performance Utilization

metrics.

Prerequisites: Requires access to the OCI WebUI. This is only available in OnCommand Insight
versions 7.3.1 or later. Required licenses for OCI are Discover, Perform and Plan.

E Nodes
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NetApp Environment Usage by Cluster
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Data Dictionary

Cluster

Node

Model

Aggregate

Date

Node Utilization

[ ] Select This Report

Field Description

Name of the NetApp Cluster monitored by OCI.

Name of the NetApp Node associated with the NetApp Cluster
monitored by OCI.

Model name of the NetApp Node.

Name of the Aggregate associated with the NetApp Node monitored by

OCL.

The date field applied to trending charts and selectable by the user.

Average CPU Utilization % reported by node monitored by OCI over the

Capacity Utilization

Capaaity - Total (GB)

156501 10

105202 K2

Capacity - Used (GB)

Utilizaton - Total (%)

ess

€90

Capacity — Total (GB)

Capacity — Used (GB)
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Utilization — Total (%)

selected time period.

Capacity Utilization % reported by the node monitored by OCI over the

selected time period.

Usable Capacity in GB as reported by the Aggregate associated with the

NetApp Node monitored by OCI.

Used Capacity in GB as reported by the Aggregate associated with the
NetApp Node monitored by OCI. Used capacity will equal data written if
Space Guarantee is disabled. If Space Guarantee is enabled, then used

will equal allocated.

Used Capacity in %.

© 2018 NetApp, Inc. All rights reserved.
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2.30 Data Domain Inventory (Page 1 of 2)

Description: This dashboard focuses on Data Domain Capacity and Inventory for each individual
Data Domain device monitored by OCI. Capacity metrics summary is displayed at top. Storage

Efficiency, Ratios and Real Used Capacity Trends are highlighted over a 30-day period. Forecast

capacity for the next 12 months is based on linear regression formula. Device inventory with
Mtrees are displayed at bottom.

Prerequisites: This is only available in OnCommand Insight versions 7.3.1 or later. Required
licenses for OCI are Discover, Perform and Plan.

Data Dictionary

See next page
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2.30 Data Domain Inventory (Page 2 of 2) Data Dictionary [ | Select This Report
Field Description Field Description

Storage Device Name
Storage Manufacturer
Family

Model

Serial #

Microcode

MTree

Quota Hard Limit (GB)
Quota Soft Limit (GB)
Quota Used (GB)
MTree Status

MTree Oplocks
MTree Count

Volume Count

Usable Capacity (TB)

Used Capacity (TB)

Capacity (TB)
Projected Capacity (TB)

Projected Used (TB)

Allocated Volume Capacity
aB)

Name of the Data Domain storage device monitored by OCI.

Vendor name of the Data Domain storage device monitored by OCI.

Family name of the Data Domain storage device monitored by OCI.

Model name of the Data Domain storage device monitored by OCI.

Serial Number of the Data Domain storage device monitored by OCI.

Firmware or Microcode Version of the Data Domain storage device monitored by
OCl.

Name of the MTree configured on the Data Domain device.

Quota Hard Capacity Limit in (GB) as configured on the Data Domain device.
Quota Soft Capacity Limit in (GB) as configured on the Data Domain device.
Quota Used in (GB).

The Status of the MTree.

Whether or not Oplocks are enabled for this MTree.

Total Count of Mtrees configured for this Data Domain device.

Total Count of Volumes configured for this Data Domain device.

Usable capacity in TB as reported by the storage pool or aggregate and contained
in the Storage and Storage Pool Capacity Fact table.

Used capacity in TB as reported by the storage pool or aggregate and contained
in the Storage and Storage Pool Capacity Fact table. If Thin Provisioned, then
Used = Written. If Thick Provisioned, then Used = Allocated.

Same as Usable Capacity (TB).

Projected Usable Capacity (TB) for future 12-month period. Based on standard
linear regression formula embedded in the DWH ETL and contained in the
Storage and Storage Pools Capacity Fact table.

Projected Used Capacity (TB) for future 12-month period. Based on standard
linear regression formula embedded in the DWH ETL and contained in the
Storage and Storage Pools Capacity Fact table.

Allocated Volume Capacity in (TB) provisioned to host initiators.

Dedupe Savings (TB)

Compression Savings (TB)

Total Savings
Total Ratio

Real Used Capacity (TB)
Date

The total amount of capacity savings by using Deduplication Storage Technology.

The SQL Formula is:

SUM(ROUND(dwh_capacity.internal_volume_capacity fact.datausedCapacityMB * ((1-
dwh_capacity.internal_volume_capacity fact.dedupeRatio)/dwh_capacity.internal_volum
e_capacity_fact.dedupeRatio),2)))/1024/1024 as DedupeSavingsTB

The total amount of capacity savings by using Compression Storage Technology. The
SQL Formula is:
SUM(ROUND(dwh_capacity.internal_volume_capacity_fact.datausedCapacityMB * ((1-
dwh_capacity.internal_volume_capacity_fact.compressionRatio)/dwh_capacity.internal_
volume_capacity fact.compressionRatio),2)))/1024/1024 as DedupeSavingsTB

Dedupe Savings (TB) + Compression Savings (TB).

The storage efficiency ratio. The SQL Formula is:

((SUM(dwh_capacity.internal_volume_capacity_fact.datausedCapacityMB) +

(SUM(ROUND(dwh_capacity.internal_volume_capacity_fact.datausedCapacityMB * ((1-
dwh_capacity.internal_volume_capacity_fact.dedupeRatio)/dwh_capacity.internal_volum
e_capacity_fact.dedupeRatio),2)))

+

(SUM(ROUND(dwh_capacity.internal_volume_capacity_fact.datausedCapacityMB * ((1-
dwh_capacity.internal_volume_capacity_fact.compressionRatio)/dwh_capacity.internal_
volume_capacity fact.compressionRatio),2)))) /
SUM(dwh_capacity.internal_volume_capacity_fact.datausedCapacityMB)) as 'Total
Ratio'

Dedupe Savings (TB) + Compression Savings (TB) + Used Capacity (TB).

Fulldate field available in the DWH Date Dimension table.

See previous page

, Inc. All rights reserved.
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2.30 WebUI — Data Domain Inventory

Description: This WebUI based dashboard shows Data Domain Capacity and Performance
Utilization metrics. Primarily, the dashboard breaks down capacity trends and storage
efficiency technologies, showing top N devices for dedupe savings, MTree Soft Limits, and

Mtree Detail.

Prerequisites: Requires access to the OCI WebUI. This is only available in OnCommand
Insight versions 7.3.1 or later. Required licenses for OCI are Discover, Perform and Plan.

Data Domain Inventory
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Data Dictionary

Storage
Family
Model
MTree

Capacity — Total (GB)
Capacity — Used (GB)

Capacity ratio — Used (%)
Name (Data Domain
Inventory Table)

Dedupe Savings %

Capacity Quota Hard Limit
(GB)

Capacity Quota Soft Limit
(GB)

Capacity Used (GB)

IOpS Total (10/s)

Name (MTree Detail Table)

Allocated.
% of Capacity Used.

[ ] Select This Report

Field Description

Name of the Data Domain storage device monitored by OCI.
Family name of the Data Domain storage device monitored by OCI.
Model name of the Data Domain storage device monitored by OCI.
Name of the MTree configured on the Data Domain device.
Usable Capacity in (GB) as reported by the storage system monitored by OCI.

Used Capacity in (GB) as reported by the storage system monitored by OCI. If
Thin Provisioned, then Used = Written. If Thick Provisioned, then Used =

Name of the volume associated with the Data Domain device monitored by

OCl.

The total amount of capacity in % logged as savings by using Deduplication

Storage Technology.

Quota Hard Capacity Limit in (GB) as configured on the Data Domain device.

Quota Soft Capacity Limit in (GB) as configured on the Data Domain device.

Quota Used in (GB).

Sum of Volume Average IOpS reported by the Data Domain device over the

user selected collection

period.

Name of the MTree associated with the Data Domain device monitored by

OCI.
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2.31 Isilon Capacity and Performance

Description: This dashboard focuses on Isilon Capacity and Performance for each individual

Isilon device monitored by OCI. Capacity and Performance metrics summary are displayed at top.

Gauges for Average Cluster CPU Utilization and Peak CPU Utilization are visible near top left.

Data Dictionary

Storage Node

[ ] Select This Report

Field Description

Name of the Isilon Node associated with the Isilon Cluster monitored by OCI.

Trends for IOpS and Peak |IOpS are available near top right and Node Detail appears at bottom.

There is NO latency for Isilon devices in OCI at this time.

Prerequisites: This is only available in OnCommand Insight versions 7.3.1 or later. Required

licenses for OCI are Discover, Perform and Plan.

ISILON Capacity and Performance - SAPRISI03
2,453 TB 852 TB 1.12% 62.6% 18,809 10s

/R EMI‘M&LL&M

oM W00, o
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Date Hourdatetime and/or fulldate fields derived from the Time Dimension and Date
Dimension tables in the DWH.

Allocated Capacity TB
Used Capacity TB Internal Volume Used Capacity in TB

Average Cluster CPU  Average CPU Utilization % reported by each Node associated with the Cluster for 14
days hourly.

Internal Volume Allocated Capacity in TB as reported by the storage device

Peak Cluster CPU Peak CPU Utilization % reported by each Node associated with the Cluster for 14 days
hourly.
Average Cluster IOpS  Average I0pS reported for each Node associated with the Cluster for 14 days hourly.

Peak Cluster IOpS Peak 10pS reported for each Node associated with the Cluster for 14 days hourly.

Total IOpS Both Read and Write IOpS reported by the Node for 14 days hourly.

Peak IOpS Peak 10pS reported by the Node for 14 days hourly.

Total MBps Both Read and Write Throughput in MB/sec reported by the Node for 14 days hourly .
Peak MBps Peak Throughput in MB/sec reported by the Node for 14 days hourly.

Avg Latency (ms) Placeholder for latency metric.
Peak Latency (ms)
Avg CPU Utilization
(Node)

Peak CPU Utilization
(Node)

Placeholder for latency metric.
Average CPU Utilization % reported by the Node for 14 days hourly.

Peak CPU Utilization % reported by the Node for 14 days hourly.
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2.31 WebUI - Isilon Performance

Description: This WebUI based dashboard shows Isilon Performance Utilization metrics. Node
Utilization and Node IOpS for both Average and Peak are trended over the user selected time

period. 10pS vs Utilization is compared using a bubble chart and Isilon Detail is listed on the right.

Prerequisites: Requires access to the OCI WebUI. This is only available in OnCommand Insight
versions 7.3.1 or later. Required licenses for OCI are Discover, Perform and Plan.
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Data Dictionary

Storage
Name

Model

Utilization — Max (%)

IOpS Max

Avg Node Utilization

%

Description

[ ] Select This Report

Name of the Isilon Storage Cluster monitored by OCI.

Name of the Isilon Node associated with the Isilon Cluster monitored by OCI.

Model name of the Isilon Cluster.

(10/s)

Peak Node Utilization Same as Utilization Max.

%

Sum of Avg Node

IOpS

Sum of Peak Node

10pS

period.

period.

Peak 10pS for the user selected time period.

Peak Node CPU Utilization % for the user selected time period.

Average Node CPU Utilization % for the user selected time period.

Sum of Average 10pS as reported by the Isilon Controller for the user selected time

Sum of Peak 10pS as reported by the Isilon Controller for the user selected time
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2.32 IBM SVC Capacity and Performance (Page 1 of 2)
Description: The focus of this dashboard is to present IBM SVC Capacity and Performance metrics. [[Fromioa i
When the report is run, a global view of the SVC environment is shown. At the top of the page, a IBM SVC Capacity and Performance
summary of capacity and performance is available. Workload Activity Trends as reported by the Fou e Capechy Jomtussd Caplery AR Tam Free Clpmchy A 1095 -0 Dl g Loy o) - 0 D
. . . 0
SVC shows how busy the environment is. Average and Peak performance metrics are trended 439 TB 233 1B 430 TB 98% 206 TB 1,130 10s 4.24 ms
hourly for 14 days and a detail summary is included at the bottom. The user has the capability of Workioad Activty Trends. sesy s cver L'
selecting individual SVC devices from the dropdown on the right side of the page. P
Prerequisites: This is only available in OnCommand Insight versions 7.3 or later. Required licenses e ‘
for OCI are Discover, Perform and Plan.
Sum and Peak of Avg IOpS : Avg and Peak Latency (ms) (La Avg and Peak MBps (Throughput) (maas hom Last 14 Day
Data Dictionary e
See next page &
R AP RS Ty A N o)
Capacity and Performance Summary by Array atu aut %0 Day
SVC Aay Capocty (T85) Used (TB) | Used %  Free (TH) Provaucned (TH) Scbsanbed % Avg Node Ut % Pack Node Usi % Peak 10pS Peak Latency (ms) Feak MOps Bachend Arzy Bacrend Copocty (T8} Backand Used (TH)
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2.32 IBM SVC Capacity and Performance (Page 2 of 2)

Field Description

SVC Array

Total Usable Capacity TB  Usable capacity in TB as reported by the storage pool or aggregate and

Total Used Capacity TB

Total Provisioned TB

Subscribed %

Total Free Capacity TB
Date

Avg I0pS

Avg Latency

Sum /Peak 10pS

Name of the SVC Array monitored by OCI.

Data Dictionary

Description

contained in the Storage and Storage Pool Capacity Fact table.

Used capacity in TB as reported by the storage pool or aggregate and
contained in the Storage and Storage Pool Capacity Fact table. If Thin
Provisioned, then Used = Written. If Thick Provisioned, then Used =

Allocated.

Volume Allocated capacity in TB as reported by the storage pool or
aggregate and contained in the Storage and Storage Pool Capacity
Fact table.

Total Provisioned TB / Total Usable Capacity TB

Total Usable Capacity TB — Total Used Capacity TB
The date field applied to trending charts and selectable by the user.

Average Daily IOpS collected for a period of 90 days.

Average Daily Latency in milliseconds collected for a period of 90 days.

Sum of Average and Peak 10pS collected hourly for a period of 14

Used (TB)

Used %

Free (TB)
Provisioned (TB)
Avg Node Util %
Peak Node Util %
Peak IOpS

Peak Latency

Peak MBps
Backend Array
Backend Capacity (TB)
Backend Used (TB)

Same as Total Used Capacity TB.
Used (TB) / Capacity (TB)
Capacity (TB) — Free (TB)

Same as Total Provisioned TB.

[ ] Select This Report

Average Daily CPU Utilization % collected for a period of 90 days.

Peak Daily CPU Utilization % collected for a period of 90 days.

Average Daily Peak IOpS collected for a period of 90 days.

Average Daily Peak Latency in milliseconds collected for a period of 90 days.

Average Daily Peak Throughput in MB/sec collected for a period of 90 days.
Name of the Array monitored by OCI that supports the IBM SVC.
Usable capacity of the backend array that supports the IBM SVC.

Used capacity of the backend array that supports the IBM SVC.

days.
Avg/Peak Latency Sum of Average and Peak Latency in milliseconds collected hourly for a
period of 14 days.
Avg/Peak MBps Sum of Average and Peak Throughput in MB/sec collected hourly for a
(Throughput) period of 14 days.
Capacity (TB) Same as Total Usable Capacity TB. See previous page
a0 © 2018 NetApp, Inc. All rights reserved.
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2.32 WebUI - IBM SVC Capacity and Performance

Description: This WebUI based dashboard shows IBM SVC Capacity and Performance Utilization

metrics. Trends of IOpS, Latency and Throughput are analyzed. Top SVC capacity utilization is
shown, and the list of IBM SVCs known to OCI are available for drill down.

Prerequisites: Requires access to the OCI WebUI. This is only available in OnCommand Insight
versions 7.3.1 or later. Required licenses for OCI are Discover, Perform and Plan.
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Data Dictionary

$SVCarray
OCI.

Name

Sum of Average and
Peak 10pS

Avg Latency

Sum of Average and
Peak MBps

Sum of Avg 10pS
Read and Write

Capacity Utilization %
Date

Name of the IBM SVC monitored by OCI.

[ ] Select This Report

Field Description

Input variable used to filer the dashboard for a specific IBM SVC device monitored by

Sum of Average and Peak 10pS collected for the user selected time period.

Average Latency in milliseconds collected for the user selected time period.

Sum of Average and Peak Throughput in MB/sec collected for the user selected time period.
Sum of Average Read and Write IOpS collected for the user selected time period.

Used capacity % as reported by the IBM SVC device monitored by OCI.

The date field applied to trending charts and selectable by the user.
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2.33 Storage Consumption — All Arrays Data Dictionary [ | Select This Report

Description: The purpose of this report is to provide a full list of storage devices for capacity

consumption. Each storage device dashboard is displayed on separate pages and is best viewed using
PDF as an output type. Metrics include Raw Capacity, Usable, Allocated (provisioned to hosts) and Used
capacity consumption. Metrics include Raw Capacity, Usable, Allocated (provisioned to hosts) and Used

(as reported by the storage pool). Trends of the above metrics are visible as well.

Prerequisites: Annotations/definitions are necessary for Service Level/Tier. This is only available in

Field Description

Name of the storage array monitored by OCI.

Tier

OnCommand Insight versions 7.3 or later. Required licenses for OCI are Discover, Perform and Plan.

Powerad by OnCommand Insig
Storage Consumption
Array: netapp-hq-cluster
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Array

Date

Raw Capacity TB

Usable Capacity TB

Allocated Capacity TB

Used Capacity TB

Avai

lable (TB)

Used (TB)
Allocated (TB)

OCI configured annotation. Defines tiers of storage or Service Levels
based on disk type, disk speed, or IOpS/TB.

Fulldate field available in the DWH Date Dimension table.

Pre-RAID raw capacity in TB as reported by the Storage Array
monitored by OCI and contained in the Storage and Storage Pool
Capacity Fact table.

Usable capacity in TB as reported by the storage pool or aggregate and
contained in the Storage and Storage Pool Capacity Fact table.

Volume Allocated capacity in TB as reported by the storage pool or
aggregate associated with the storage device and contained in the
Storage and Storage Pool Capacity Fact table.

Used capacity in TB as reported by the storage pool or aggregate and
contained in the Storage and Storage Pool Capacity Fact table. If Thin
Provisioned, then Used = Written. If Thick Provisioned, then Used =

Allocated.

Usable Capacity TB — Used Capacity TB

Same as Used Capacity TB

Same as Allocated Capacity TB
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- NetApp SAN and NAS BU Summary of Capacity | WebUI — BU Summary of | Capacity Changes and Application Capacity . WebUI — Global Capacity EMC Symmetrix WebUI — EMC Symmetrix HDS Environment
‘ NAS Subscribed Capacity Summary with Applications Capacity with Applications Growth Changes and Growth Global Usable Capacity Utilization Environment Environment Usage

‘ 3PAR Environment Usage
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Isilon Capacity and
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WebUI —
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Storage Consumption — All
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Weekly Storage
Consumption

2.34 Weekly Storage Consumption

Description: NetApp Node dashboard showing high level capacity metrics for the selected location,
node performance utilization and top 10 volumes identified as a ‘potential resource contention’ device.
Maps on right show Data Center location by state/country and major city with Usable Capacity values.

Dat

a Dictionary

[ ] Select This Report

Field Description

Node

Prerequisites: Requires Data Center annotation. SQL code updated with State-Country-City definitions

(which are easily mapped to Data Center). Maps support all regions of the world. Requires licenses for

OCI Discover, Perform and Plan.

Volume

Data Center

Name of the Storage Node as reported by the NetApp Cluster discovered
by OCI.

Name of the Internal Volume (FlexVol) associated with the Storage Node.

Data Center location annotation configured in OCI and assigned to the

Weekly Storage Consumption

Storage Node.

2,130 TB

Workload Actwvity Trends m

1,547 TB

872 B

543 TB |

813 TB

i

"1l ;

734 TB
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Total Capacity (TB)

Used Capacity (TB)

Total Allocated (TB)

Subscription %
Avg Utilization
Peak Utilization

I0pS Deviation

Post-RAID, Total Usable Capacity in TB as reported by the Aggregate
associated with the Storage Node.

Used Capacity in TB, if thin provisioned, then data written, if thick
provisioned with space guarantee = true, then same as Usable.

Total Allocated in TB which is provisioned to Storage Initiators or NFS
Shares presented to hosts via IP.

Total Allocated in TB / Usable Capacity in TB for thin provisioned volumes.
Average CPU Utilization as reported by the Storage Node.
Peak CPU Utilization as reported by the Storage Node.

Using the built-in Deviation function, shows highest Total IOpS deviation
from a 14 day hourly average. Identifies potential resource contention in
the storage aggregate.

© 2018 NetApp, Inc. All rights reserved.

F NetApp’



Introduction

Capacity

Management

Performance
Management

Demand
Management

Financial
Management

Asset
Management

Workflow Metrics
and Triggers

List of
All Reports

‘ Overview

Storage Capacity
Exec. Overview

Storage Infrastructure
Executive Summary

On-Prem Storage
Executive Summary

Capacity Forecast and
Trends

NetApp Node Capacity
Forecast and Trends

NA Node Capacity Forecast &
Trends-All Clusters w Nodes

Storage Pool Forecast and
Trends

NetApp Internal Volume
Forecast

Storage Capacity
Projections WHAT-IF

Storage Summary ‘

Service Level Objectives —

WebUI — Service Level

Allocated vs

Available Capacity

Global Capacity

Global Environment

NetApp Capacity —

Capacity Recovery or Cost

Reclamation, Efficiency,

\WebUI - Orphaned Storage!

WebUI- Orphaned Volumes

Capacity Objectives Un-Allocated Capacity Dashboard Changes Changes Orphaned by Performance Reduction and Allocation Life Cycle Dashboard — Storage at Rest
- NetApp SAN and NAS BU Summary of Capacity | WebUI — BU Summary of | Capacity Changes and Application Capacity . WebUI — Global Capacity EMC Symmetrix WebUI — EMC Symmetrix HDS Environment
‘ NAS Subscribed Capacity Summary with Applications Capacity with Applications Growth Changes and Growth Global Usable Capacity Utilization Environment Environment Usage

‘ 3PAR Environment Usage

NetApp Environment
Usage

WebUI — NA Environment
Usage by Cluster

Data Domain Inventory

WebUI — Data Domain

Inventory

Isilon Capacity and
Performance

WebUI —
Isilon Performance

IBM SVC Capacity and
Performance

WebUI - IBM SVC

Capacity and Performance

Storage Consumption — All
Arrays

Weekly Storage
Consumption

Weekly Storage Consumption

Total Rasw Capacty

2,130 TB

40 7S vy

Workload Actaily Trer

Capacity by Arrs

Dt Corrten A

" " e b
i Vs

Total Usabla Capacty

1,547 1B

IS wessy Moo 2t B0 Dioys

Foaw [TH0  Ceabie (THY

Total Flex

L

Top Data Cenars by Node |

Flesved (TR Vlunw (TH)

vol Capacty

i

Ueed (T8

Tota

S B

s )

» Push Phade Lgietr

lsage

“eak

| Vebormw Capaoty

543 T

o

Pem Dn LMZsen

Avg Notts 1N)

Posh Node (%) Avg Dok (%)

Top Data Cantos

Total Usad Capactty

813 T

51 555 N

AN Nesd

s by Disk Usage

Pask Dusk (%) Lasf Wiek's Noow

Totd Frea Capactty

734 T

SE 13N i Lasl Yoes

and Weak's Disk Tramets

97  Click on the screen shot above to return to the report description.

© 2018 NetApp, Inc. All rights reserved.

i NetApp’



Introduction Capacity Performance Demand Financial Asset Workflow Metrics List of
Management Management Management Management Management and Triggers All Reports

Overwew Serwce Level Objectives | WebUI — Service Level Storage Performance WebUI — Storage Peak Performance WebUI — Peak 10 Density with Date and |Capacity and Performance| WebUI — Capacity and ‘
Perform. Response Time | Performance Objectives Trends Performance Trends Trends Performance Trends Time Prompts — Virtual Machines Performance — VMs

‘ L(;)F:)i %; r';(lﬁgrt:r?g:]élg B\(:\tls)?# I:LO ;;legyagirf Perfori\lnfa:ﬁsg t,)\lyog‘raotocol N%EX-?L??&Q?%T&W/ WEbUIbyFl)\leoncdoermance SAlglraSi’rvlv I,Z\(i:'allyssi‘lc,ow \I,DVreatlJrgJ IIDe\/S;’(I:%Vs\I QoS Policy and Status Storage at Rest WebUI — Storage at Rest

‘ Switch Port Performance | Storage Port Distribution | Performance by Array WebUIb—y F’A?;;o;mance Czor:t?e ?1ttiiaolanT\|0:tXSp %Ogﬁ?éﬁzoﬁefosuﬁ\le Exchange Dashboard Webgells—hgég:];nge Vli\’lzrk;grlnq_a(r?gsl‘ilgiyef\;?;tfg NetApp Volume Latency
| Vonmetaony | et | basomagte™ | SLA Latency Exceptons | Latency by site and Ter "0 ORI VoS ] Flegh PRol SRS | cnmmont Petonanc Peronmates Sunmry | besermante somay

——

Performance Management Overview

These are some of the day-to-day and monthly performance
management tasks that can be addressed by leveraging the
performance based reports in this catalog. Here are some of the
objectives met by this section:

= Storage performance trends

= Manage tiering with 1/0O density reports

= Manage storage sizing and head room

= Analyze service level objectives for performance

= Compare actual vs. planned

= Manage application load

= Manage underutilized and over utilized storage by performance
= Manage performance thresholds

* Any modifications to the Data Dictionary for the reports shown will require a custom report.
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3.1 Service Level Objectives — Performance Response Time

Description: This dashboard shows Service Level Objectives for Latency / Response time
metrics. The idea is to show each Service Level, as defined in OCI and based on IOpS/TB (10
Density) ranges, the latency thresholds for each 10pS range as agreed upon with storage
customers. Each Service Level and latency threshold value is displayed at the top of the
page. Six column charts are displayed showing each Service Level and Application/Workload
average latency metrics that may or may not breach the service threshold for each range. A
workload/application detail list is displayed with capacity and performance metrics. This report
has been designed for Internal Volumes ONLY. It can easily be modified to include SAN
volumes as well.

Prerequisites: Annotations/definitions are necessary for Application and Service Level/Tier.
Requires secondary ETL script to run nightly. There is a Non-ETL version as well. This is only
available in OnCommand Insight versions 7.3 or later. Required licenses for OCI are Discover,
Perform and Plan.

Service Level Obji - Per Time
15ms | 12ms | 10ms | 8ms | 5ms | 2ms
Nunusclil
NMUUﬁgMJJJ
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Data Dictionary

Service Level

Latency
Allocated (TB)

Used (TB)

IOpS/TB

Total IOpS
Read 10pS
Write IOpS
Total MBps

volume capacity.

["] Select This Report

Field Description

Application/Workload OCI configured annotation. Defines the Application associated with host or internal

Based on IOpS/TB —Service Level DEFAULTS are defined as follows:
» Capacity = 10pS/TB <128

* Value = IOpS/TB < 512

* Performance = IOpS/TB < 1024
+ High Read = I0pS/TB < 2048

« High Write = I0pS/TB < 4096

* Extreme = 10pS/TB > 4096

Average Daily Latency in milliseconds collected for a period of 30 days.

Internal Volume Allocated capacity in TB assigned to a workload or Application in
OCI as reported by the storage device monitored by OCI. Data is contained in the
Internal Volume Capacity Fact table.

Internal Volume Used capacity in TB assigned to a workload or Application in OCI as
reported by the storage device monitored by OCI. Data is contained in the Internal
Volume Capacity Fact table.

Average Daily IOpS/TB (10 Density) collected for a period of 30 days.

Average Daily 10pS (both Read and Write) collected for a period of 30 days.

Average Daily Read I0OpS collected for a period of 30 days.

Average Daily Write 10pS collected for a period of 30 days.

Average Daily Throughput in MB/sec (both Read and Write) collected for a period of

30 days.
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3.1 WebUI - Service Level Performance Objectives

Description: This WebUI based dashboard shows the state of Service Level
Performance Objectives. Service Levels are defined in OCI and based on IOpS/TB (10
Density) ranges. The dashboard focuses on IOPS trends by Service Level, includes
IOpS vs IOpS/TB delivered bubble chart, Service Level details and Storage Inventory with
performance metrics.

Prerequisites: Requires access to the OCI WebUI. This is only available in OnCommand
Insight versions 7.3.1 or later. Required licenses for OCI are Discover, Perform and Plan.

Service Level Performance Objectives

SEvmgeey

A B.A A

aha o i o Bt o
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Data Dictionary

["] Select This Report

Field Description

Array/Name

Service Level

Vendor
Family
Model

Sum of Average
IOpS

IOpS/TB
IOpS — Total (I0/s)

Name of the storage array monitored by OCI.

Based on IOpS/TB —Service Level DEFAULTS are defined as follows:

Capacity = IOpS/TB <128
Value = I0OpS/TB < 512
Performance = IOpS/TB < 1024
High Read = IOpS/TB < 2048
High Write = I0pS/TB < 4096
Extreme = I0pS/TB > 4096

Name of the Manufacturer associated with the storage array monitored by OCI.
Name of the Family associated with the storage array monitored by OCI.
Name of the Model associated with the storage array monitored by OCI.

Sum of Average Daily IOpS collected for the user selected time period.

IOpS/TB or IO Density collected for the user selected time period.

Same as Sum of Average 10pS.

Latency — Total (ms) Average Daily Latency in milliseconds collected for the user selected time period.

IO Density — Total
(I0s/TB)

QoS Limit (10/s)

Same as I0pS/TB

QoS IOpS Limit as defined for the Flexvol workload within the NetApp Controller.
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WebUI — Performance
by Array

Potential Resource
Contention — NetApp

Potential Resource
Contention — SAN

Exchange Dashboard

WebUI — Exchange
Dashboard

WebUI — Quality Assured
Performance Tier Status

NetApp Volume Latency

WebUI — NetApp

‘ Switch Port Performance
‘ Volume Latency

Application Capacity
and Performance

WebUI - NetApp Disk
Performance

SLA Latency Exceptions

Latency by Site and Tier

WebUI — Orphaned Vols —
Storage at Rest

Flash Pool and Flash
Cache Analytics

WebUI — ESX
Environment Performance

All Flash FAS
Performance Summary

WebUI — All Flash FAS
Performance Summary

3.2 Storage Performance Trends

Description: This dashboard shows Storage Device Performance trending. A drop-down
is available for interactive selection of individual storage devices. The top six (6) charts
show monthly trends displaying Average and Peak 10pS with Trending, Average and Peak

Data Dictionary

Latency with Trending, and Average and Peak Throughput with Trending. The remaining

charts at bottom show a Daily Average and Peak including Daily CPU utilization, Daily

Averages for IOpS, Daily Averages for Latency, and Daily Total Throughput.

Prerequisites: Requires secondary ETL script to run nightly. There is a Non-ETL version

as well. This is only available in OnCommand Insight versions 7.3 or later. Required
licenses for OCI are Discover, Perform and Plan.

Storage Performance Trends

103 Click on the report screen shot above to view an enlarged image.

Date

Peak 10pS
Average Latency

Peak Latency

Storage Array

Sum of Avg IOpS

["] Select This Report

Field Description

Name of the storage array monitored by OCI.

Hourdatetime and/or fulldate fields derived from the Time Dimension and Date Dimension
tables in the DWH.

Sum of Average Daily I0pS collected for 1 year and filtered monthly.

Peak Daily 10pS collected for 1 year and filtered monthly.

Peak Latency in milliseconds collected for 1 year and filtered monthly.

Average Daily Latency in milliseconds collected for 1 year and filtered monthly.

Sum of Avg Throughput Sum of Average Daily Throughput in MB/sec collected for 1 year and filtered monthly.

Peak Throughput

Average Node

Utilization

Peak Node Utilization

Average 10pS
Average Latency

Total Throughput

Arrays, this will be Average FA Port Utilization %.

this will be Peak FA Port Utilization %.

Sum of Average Daily IOpS collected for 14 days..

Peak Throughput in MB/sec collected for 1 year and filtered monthly

Average Daily Latency in milliseconds collected for 14 days..

Sum of Average Daily Throughput in MBps collected for 14 days

Average CPU Utilization % collected hourly for a period of 14 days. For Symmetrix

Peak CPU Utilization % collected hourly for a period of 14 days. For Symmetrix Arrays,
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Apps by Performance

Bottom 10 Apps by Perf

Performance by Protocol

SLA-SLO Thresholds

by Node

Drain Analysis

Drain Devices

QoS Policy and Status

Storage at Rest

WebUI — Storage at Rest

Storage Port Distribution

Performance by Array

WebUI — Performance
by Array

Potential Resource
Contention — NetApp
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Exchange Dashboard

WebUI — Exchange
Dashboard
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Performance Tier Status

NetApp Volume Latency ‘

WebUI — NetApp

‘ Switch Port Performance
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Application Capacity
and Performance

WebUI - NetApp Disk
Performance
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Storage at Rest
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WebUI — ESX
Environment Performance

All Flash FAS
Performance Summary

WebUI — All Flash FAS
Performance Summary

3.2 WebUI - Storage Performance Trends

Description: This WebUI based dashboard shows Storage Performance Trends over
a user selected time period. Standard performance metrics trends are Sum of Average
IOpS, Peak IOpS, Average Latency, Peak Latency, Sum of Average Throughput and

Average and Peak Node Utilization metrics. A list of storage arrays is available on

right with drill down capability. For Symmetrix Arrays, utilization will reflect Average FA

Port Utilization %.

Prerequisites: Requires access to the OCI WebUI. This is only available in

OnCommand Insight versions 7.3.1 or later. Required licenses for OCI are Discover,
Perform and Plan.

Data Dictionary

Storage Array/Name

Date

Sum of Avg IOpS
Peak 10pS

Storage Performance Trends

Sstoragename -

. Nov 12, Nov

noun o w G

Peak I0pS
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o 0

1. Now 12 Nov 12, Now
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|
adth 4, 0K
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Edt. OFF

DCHTAPEFBX02

HDCPNTAPHDPO!

HDCPNTAPHDPOZ

HOCPNTAPHDPO3

mdetntaphdplta

Average Latency

Peak Latency

Peak Throughput

Average Utilization

Peak Utilization

Description

["] Select This Report

The date field applied to trending charts and selectable by the user.

Peak Daily I0OpS for the user specified time period.

Arrays, this will be Average FA Port Utilization %.

this will be Peak FA Port Utilization %.

Sum of Average Daily IOpS for the user specified time period.

Average Daily Latency in milliseconds for the user specified time period.

Peak Latency in milliseconds for the user specified time period.

Peak Throughput in MB/sec for the user specified time period.

Name of the storage array monitored by OCI.

e Sum of Avg Throughput Sum of Average Daily Throughput in MB/sec for the user specified time period.

Average CPU Utilization % collected hourly for a period of 14 days. For Symmetrix

Peak CPU Utilization % collected hourly for a period of 14 days. For Symmetrix Arrays,
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WebUI — All Flash FAS
Performance Summary

3.3 Peak Performance Trends

Description: This dashboard shows Peak Performance Trends. A drop-down (far right) is available
for interactive selection of individual storage devices. From the top, peak performance metrics
summary is visible. Top left shows the last 7 days for Peak IOpS with Trending, Peak Latency with
Trending, and Peak Throughput with Trending. On the top right is Peak CPU Utilization for the last
7 days. The middle of the dashboard shows the Top 5 Arrays correlated to the corresponding
metric on the left. On the right side, Estate Performance is shown, displaying Peak IOpS by
Vendor, Business Unit, and Service Level. The bottom left chart shows Peak Performance for IOpS
and Latency over the last 90 days.

Prerequisites: Annotations/definitions are necessary for Business Unit and Service Level/Tier.
Requires secondary ETL script to run nightly. This is only available in OnCommand versions 7.3 or
later. Required licenses for OCI are Discover, Perform and Plan.
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Business Unit

Tier

Storage Array
Vendor

Date

Peak 10pS

Peak Latency

Peak MBps

Peak Node
Utilization

Data Dictionary

Field Description

["] Select This Report

OCI configured annotation. Defines Business Unit associated with host or internal

volume capacity.

OCI configured annotation. Defines tiers of storage or Service Levels based on
disk type, disk speed, or IOpS/TB.

Name of the storage array monitored by OCI.

Name of the Manufacturer associated with the storage array monitored by OCI.

Hourdatetime and/or fulldate fields derived from the Time Dimension and Date
Dimension tables in the DWH.

Peak Hourly 10OpS collected for 14 days (also shown at bottom collected DAILY for

90 days)

Peak Hourly Response Time (Latency) in milliseconds collected for 14 days (also
shown at bottom collected DAILY for 90 days).

Peak Hourly Throughput in MB/sec collected for 14 days.

Peak CPU Utilization % collected hourly for a period of 14 days. For Symmetrix
Arrays, this will be Peak FA Port Utilization %.
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3.3 WebUI - Peak Performance Trends

Description: This WebUI based dashboard shows Peak Storage Performance Trends over a user
selected time period. Peak performance metrics trends include Peak 10pS, Peak Latency, Peak
Throughput and Node Utilization. A list of storage arrays is available on top right with drill down
capability. For Symmetrix Arrays, utilization will reflect Average FA Port Utilization %.

Prerequisites: Requires access to the OCI WebUI. This is only available in OnCommand Insight
versions 7.3.1 or later. Required licenses for OCI are Discover, Perform and Plan.
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Data Dictionary

Business Unit

volume capacity.

Tier

disk type, disk speed, or IOpS/TB.

Storage Array
$storagename
Vendor

Date

Peak I0pS

Peak Latency

period.

Peak MBps

Peak Node
Utilization

["] Select This Report

Field Description

Name of the storage array monitored by OCI.

Dashboard Variable used to filter for select storage devices.

Peak Hourly 10pS collected for the user specified time period.

OCI configured annotation. Defines Business Unit associated with host or internal

OCI configured annotation. Defines tiers of storage or Service Levels based on

Name of the Manufacturer associated with the storage array monitored by OCI.

The date field applied to trending charts and selectable by the user.

Peak Hourly Response Time (Latency) in milliseconds for the user specified time

Peak Hourly Throughput in MB/sec for the user specified time period.

Peak CPU Utilization % for the user specified time period. For Symmetrix Arrays,
this will be Peak FA Port Utilization %.
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3.5 10 Density with Date and Time Prompts

Data Dictionary

Description: This dashboard depicts 1/0 Density or IOpS/TB.

Density (commonly accepted calculation as 1/0O’s divided by Gigabytes
or Terabytes) helps identify Performance per Gigabyte or Terabyte

110 Field

Storage Tier
Service Level

across Volumes or Storage Pools to determine the appropriate Tier of
storage (Disk Type) to be used for Applications and Workloads in order
to achieve optimal performance. The report enables the user to
EXCLUDE certain hours of the day or to choose a particular Date

Range.

Prerequisites: Annotations/definitions are necessary for Service
Level/Tier. This is only available in OnCommand Insight versions 7.2 or
later. Required licenses for OCI are Discover, Perform and Plan.

1/0 Density

Usea Cupecity (18)

Total Service Level Cost (G&mo) by 9sen Percentile VO Denssty
s

e

)

10 Density
10 Density Ranges
Cost

Disk Type
Percentage

g Count

Used Capacity (GB)
Service Level Cost

Total Service Level Cost
Storage Tier Cost
Realigned Tier Cost

Total Realigned Tier Cost
Total Tier Cost

Total Realigned Service Level
Cost

Total Realignment Savings
Peak IOPS 95" Percentile by
Volume
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Description

OCI configured annotation. Defines tiers of storage based on disk type, disk speed, etc.

Based on I0OpS/TB —Service Level DEFAULTS are defined as follows:

» Capacity = IOpS/TB < 128

* Value = I0pS/TB <512

* Performance = IOpS/TB < 1024

* High Read = 10pS/TB < 2048

» High Write = IOpS/TB < 4096

* Extreme = I0pS/TB > 4096

95™ percentile of Max Total I0pS (both read and write) / Used Capacity (GB)

For 10 Density value, <=128, between 128 and 256, between 256 and 1024, and 6144+

NOT an OCI configured annotation. For this report, static values for disk type and embedded into the report
directly. E.g. SATA=.022, FC or SAS=.061, SSD=.248

The type of disk, e.g. SAS, SSD, SATA, FC

Volume Capacity distribution based on 95" percentile of 10 Density

Volume count

Capacity used in an internal volume as reported by the storage array in GB. Includes capacity used for snapshots.
For this report, 10 Density <=128 then cost=.016, IO Density <=512 cost=.022, 10 Density <=1024 cost=.047, IO
Density <=2048 cost=.061, IO Density <=4096 cost=.187, 10 Density <=8192 cost=.248

Same as above * Used Capacity (GB)

Same as Cost.

For this report, 10 Density <=512, realigned cost = .016, 10 Density <=4096, realigned cost = .047, all other
realigned cost = .187

Same as above * Used Capacity (GB)

Used Capacity (GB) * Cost

Used Capacity (GB) * (10 Density <=512, .016, IO Density <=4096, .047, 10 Density <=8192, .187)

Total Tier Cost — Total Realigned Service Level Cost
Extraction of Peak IOPs metric by using 95/100 * COUNT(*)+1 within a substring_index function in SQL.
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3.6 Capacity and Performance — Virtual Machines (Page 1 of 2)

Description: This dashboard shows Capacity and Performance relative to Virtual Machines
(VM’s). The shows Total Datastore Allocated Capacity; Total VM Capacity Provisioned; and
Total Datastore Used Capacity. The middle section shows VM IOpS vs CPU Utilization
(each blue dot is a VM) and to the right overall VM Status (Operational; Idle; Inactive). The
bottom displays VM Chargeback by Application; Tier; VM Count; Provisioned; Tier Costs/GB;
and overall Provisioned Cost.

Prerequisites: Annotations/definitions are necessary for Costs, Application, Tenant, Line of
Business, Business Unit, Project and Service Level/Tier. This is only available in
OnCommand Insight versions 7.2 or later. Required licenses for OCI are Discover, Perform
and Plan.

Data Dictionary
See next page
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3.6 Capacity and Performance — Virtual Machines (Page 2 of 2)

Field Description

Latest datastore allocated — previous month datastore allocated / latest datastore

Tier

Tenant

Business Unit

Line of Business

Project

Application

Date

VM

VM Count
VM State

Total Datastore Allocated

Capacity (TB)

Total VM Provisioned

Capacity (TB)

Total Datastore Used (TB)
Change in Allocated (TB)

OCI configured annotation. Defines tiers of storage based on disk type, disk
speed, storage array or pool, etc.

OCI configured annotation.

volume capacity.

OCI configured annotation.

internal volume capacity.

OCI configured annotation.

internal volume capacity.

OCI configured annotation.

volume capacity.

OCI configured annotation.

capacity.

Defines the tenant associated with host or internal

Defines the business unit associated with host or

Defines the line of business associated with host or

Defines the line of project with host or internal

Defines the application with host or internal volume

Hourdatetime and/or fulldate fields derived from the Time Dimension and Date
Dimension tables in the DWH.

Name of the Virtual Machine monitored by OCI. This field is shown when
clicking on indivdiual bubbles on the bubble chart.

Number of virtual machines as reported by the Vcenter discovered by OCI.

The state of the virtual machine. E.g. running, not-running, etc.

Total capacity in (TB) allocated to the datastore.

Total capacity in (TB) provisioned to virtual machines.

Total datastore used in (TB) by virtual machines.

Difference in Total Datastore Allocated between current and previous month.

Data Dictionary

Change in Allocated (%)

Change in Provisioned (TB)
Change in Provisioned (%)

Change in Datastore Used

(TB)

Change in Datastore (%)
Average IOpS

Peak 10pS

Average MB/s

Peak MB/s

Peak Average CPU
Utilization %

Provisioned (TB)
Tier Cost/GB

Provisioned Cost

allocated.

[ ] Select This Report

Difference in VM provisioned capacity between current and previous month.

Latest provisioned — previous month provisioned / latest provisioned.

Difference in datastore used capacity between current and previous month.

Latest datastore used — previous month datastore used / latest datastore used.

Total I0pS (both read and write) averaged daily for 14 days.

Maximum Total IO

pS daily for 14 days.

Total Throughput in MB/second (both read and write) averaged daily for 14 days.

Maximum Total Throughput in MB/second (both read and write) daily for 14 days.

Maximum CPU Utilization % for the Virtual Machine averaged daily for 14 days.

Capacity in TB provisioned to Virtual Machines.

OCI configured annotation. Defines the cost per GB associated with the storage tier.

(Provisioned (TB)*

1024) * Tier Cost/GB

See previous page
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Storage at Rest

3.6 WebUI — Capacity and Performance — Virtual Machines

Description: This WebUI based dashboard shows Capacity and Performance for Virtual Machines
over a user selected time period. Standard performance metrics trends are Sum of Average 10pS,
Latency, Sum of Average Throughput and CPU Utilization metrics. A list of vClusters is available on
right with drill down capability.

Prerequisites: Requires access to the OCI WebUI. Annotations/definitions are necessary for
Application, Business Entities like Tenant, Line of Business, Business Unit, or Project. This is only
available in OnCommand Insight versions 7.3.2 or later. Required licenses for OCI are Discover,

Perform and Plan.
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Data Dictionary [ | Select This Report

Field Description

vCluster Name of the vCluster monitored by OCI and containing Virtual Machines.

$Cluster OCIl dashboard variable enabled the user to select and filter on individual

vClusters.
VM Guest / Name
Application

Name of the Virtual Machine associated with the vCluster monitored by OCI.

OCI configured annotation. Defines the application with host or internal
volume capacity.

OCI configured annotation. Business Entity can be any of the following:
Tenant, Line of Business, Business Unit or Project.

Business Entity

Date The date field applied to trending charts and selectable by the user.
Total Datastore Allocated Total capacity in (TB) allocated to the datastore.
B

Total VM Provisioned TB  Total capacity in (TB) provisioned to virtual machines from a datastore.
Total Datastore Used TB Total datastore used in (TB) by virtual machines.

Capacity — Total (GB)
Capacity — Used (GB)

Virtual Machine provisioned capacity in GB from a datastore.

Virtual Machine used capacity in GB. If capacity is thin provisioned, then this
will be capacity that is written to the VMDK. If capacity is thick provisioned
then used will equal allocated or Capacity — Total (GB).

CPU Utilization — Total Average CPU Utilization as reported by the VM Guest for the user selected

(%) time period.
Processors Number of processors allocated to the Virtual Machine from the vCluster.
Memory (GB) Amount of RAM allocated to the Virtual Machine from the vCluster.
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3.7 Top 10 and Bottom 10 Applications by Performance

Description: This dashboard shows Top 10 and Bottom 10 Applications based on Average and Peak
Performance. On the top is shown Top 10 Application Performance displayed by Average I0OpS and
Peak I0OpS. In the first chart across the bottom Applications are listed by Name; Business Unit; Avg
I0pS; Total Throughput; and Average Response Time. The chart to the right shows Applications listed
by Name; Business Unit; Peak IOpS; PeakThroughput; and Peak Response Time.

Prerequisites: Annotations/definitions are necessary for Application, and Business Unit. This is only
available in OnCommand Insight versions 7.2 or later. Required licenses for OCI are Discover, Perform
and Plan.
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Data Dictionary

Field Description

["] Select This Report

Application OCI configured annotation. Defines the application with host or internal

volume capacity.

Business Unit OCI configured annotation. Defines the business unit associated with host

or internal volume capacity.

Avg I0pS Total 10pS (both read and write) averaged daily for 14 days.

Peak IOpS Max Total 10pS (both read and write) daily for 14 days.

Total Throughput
(MB/sec)

Total Throughput in MB/second (both read and write) averaged daily for 14
days.

Avg Response Time (ms) Total Response Time (latency) in milliseconds (both read and write)
averaged daily for 14 days.
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3.7 WebUI - Top 10 and Bottom 10 Applications by Performance

Description: This WebUI based dashboard shows Top 10 and Bottom 10 Applications over a user-
selected time period. Standard performance metrics trends are Sum of Average |IOpS, Latency,
and Sum of Average Throughput. A list of Applications is available on the right with drill down

capability.

Prerequisites: Requires access to the OCI WebUI. Annotations/definitions are necessary for
Application, Business Entities like Tenant, Line of Business, Business Unit, or Project. This is only
available in OnCommand Insight versions 7.3.1 or later. Required licenses for OCI are Discover,

Perform and Plan.
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Data Dictionary

Application
Business Entity

Date
IOpS — Total (I0/s)

Latency — Total (ms)

Throughput — Total
(MB/s)

["] Select This Report

Field Description

OCI configured annotation. Defines the application with host or internal
volume capacity.

OCI configured annotation. Business Entity can be any of the following:
Tenant, Line of Business, Business Unit or Project.

The date field applied to trending charts and selectable by the user.

Sum of Total Average I0pS (both read and write) averaged daily for the user
selected time period.

Total Average Latency in milliseconds (both read and write) averaged daily

for the user sele

cted time period.

Sum of Total Throughput in MB/second (both read and write) averaged daily

for the user sele

cted time period.
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3.9 NetApp Node Performance by Protocol (SAN and NAS)

Description: This report lists NetApp Node Performance by Protocol — SAN vs NAS. On the top
is a summary of global performance metrics. On the left are charts showing Node CPU Utilization
percent (by array); Node Latency — SAN compared to NAS; Node Average |OpS — SAN compared
to NAS; and Node Peak IOpS — SAN compared to NAS. The bottom section provides a list by
Storage Name; Aggregate; Type (of Protocol); Node CPU Utilization percent; Total IOpS; Max
Total I0pS; Latency; Max Latency; Total Capacity (of the Aggregate) and Total Used.

Prerequisites: This is only available in OnCommand Insight versions 7.2 or later. Required
licenses for OCI are Discover, Perform and Plan.
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Data Dictionary

] Select This Report

Field Description

Storage Name

Aggregate

Type

CPU Utilization %
Total IOpS

Max Total IOpS

Latency (ms)

Max Latency (ms)

Total Capacity GB

Total Used GB

Name of the storage array (or filer) discovered by OCI.

Name of the storage pool or aggregate associated with the storage array (or
filer) discovered by OCI.

Protocol used by the aggregate to deliver capacity. E.g. NAS or SAN
CPU performance utilization as reported by the storage array (or filer).
Total I0pS (both read and write) averaged daily for 7 days.

Max Total IOpS (both read and write) daily for 7 days.

Total Response Time (latency) in milliseconds (both read and write)
averaged daily for 7 days.

Max Response Time (latency) in milliseconds (both read and write) daily for
7 days.

Capacity allocated for a storage-pool as reported by the storage-array in GB.
Does not include capacity allocated for storage-pool level snapshots.

Capacity used in a storage-pool as reported by the storage-array in GB.
Does not include capacity used for storage-pool level snapshots.
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3.10 NetApp Node Performance with SLA-SLO Thresholds

Description: This report shows storage performance and capacity trending metrics by
NetApp Node. A summary of performance metrics is displayed at top. SLA (Service Level
Agreement) and SLO (Service Level Objective) default thresholds are based on defacto
standards. 10pS Capability is derived from the disk manufacturer (e.g. SAS 15K disk has a
capability of 200 10pS).

Prerequisites: Perform, Plan and Discover Licenses. Application annotations are required.

A valid cost model applied to Performance Service Levels are required. Requires
secondary ETL script to run nightly.

NetApp Node Performance with SLA/SLO Thresholds - All Nodes

Node: netapp-hg-cluster-01  Model: FAS8040 Version: 9.1.0P3 clustered Data ONTAP
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Data Dictionary

NetApp Node Name
Date

Dimension tables in the DWH.

Average Node Utilization
Peak Node Utilization

Average 10pS
NetApp Node collected h

Peak 10pS
Average Latency
Peak Latency

Disk Utilization
hourly for 14 days.

Disk 10pS

ourly for 14 days.

averaged hourly for 14 days.

Used (TB)

["] Select This Report

Field Description

Average CPU Utilization % collected hourly for a period of 14 days.
Peak CPU Utilization % collected hourly for a period of 14 days.
Sum of Average Protocol I0pS (e.g. NFS, CIFS, FC, iSCSCI) as reported by the

Sum of Peak Protocol 10pS collected hourly for a period of 14 days.
Average Latency in milliseconds collected hourly for a period of 14 days.

Peak Latency in milliseconds collected hourly for a period of 14 days.

Average Disk Utilization % reported by the disks that support the aggregate, averaged

Name of the NetApp Node associated with the NetApp Cluster monitored by OCI.
Hourdatetime and/or fulldate fields derived from the Time Dimension and Date

Sum of Average Disk IOpS reported by the disks that support the aggregate,

Used capacity in TB as reported by the storage pool or aggregate and contained in the

Storage and Storage Pool Capacity Fact table. If Thin Provisioned, then Used =
Written. If Thick Provisioned, then Used = Allocated.

Projected Used (TB)

Projected Used Capacity (TB) for future 12-month period. Based on standard linear

regression formula embedded in the DWH ETL and contained in the Storage and
Storage Pools Capacity Fact table.

IOpS Capability
a 15K SAS drive support

Total IOpS Same as Average 10pS.

s 200 10pS.

I0pS Capability of the Storage Pool as published by the drive manufacturer. Example:
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Drain Analysis
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WebUI — NetApp

‘ Switch Port Performance
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SLA Latency Exceptions
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WebUI — Orphaned Vols —

Storage at Rest
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Performance Summary
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Drain Analysis

Drain Devices
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Storage at Rest

WebUI — Storage at Rest

Storage Port Distribution

Performance by Array
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Contention — NetApp

Exchange Dashboard

WebUI — Exchange
Dashboard

WebUI — Quality Assured
Performance Tier Status

WebUI — NetApp

‘ Switch Port Performance
‘ Volume Latency

Application Capacity
and Performance

WebUI - NetApp Disk
Performance

SLA Latency Exceptions

WebUI — Orphaned Vols —

Latency by Site and Tier Storage at Rest

Flash Pool and Flash
Cache Analytics

WebUI — ESX
Environment Performance

All Flash FAS
Performance Summary

3.10 WebUI - Performance by Node

Description: This WebUI based dashboard shows NetApp Node Performance over a user selected
time period. Standard performance metrics trends are Sum of Average IOpS, Peak |IOpS, Disk
IOpS, Node CPU Utilization and Disk Utilization. A list of Nodes is available on the right with drill

down capability.

Prerequisites: Requires access to the OCI WebUI. This is only available in OnCommand Insight

versions 7.3.1 or later. Required licenses for OCI are Discover, Perform and Plan.

Data Dictionary

Node / Name

Family
Model

Performance by Node

Famity

FAS2000

FAS3200

Model Capacaty

©8)
368 l:—_‘—l
FAS3280 %172

FAS2554

Name

ngrap

Volume

Date

Volume Capacity
Utilization

Capacity — Total (GB)

Node Utilization

Disk Utilization

Volume I0OpS
Disk IOpS
Peak 10pS

] Select This Report

Field Description

Name of the NetApp Node associated with the NetApp Cluster monitored by
OCl.

Name of the Family associated with the storage array monitored by OCI.
Name of the Model associated with the storage array monitored by OCI.

Name of the Volume associated with the NetApp Node/Cluster monitored by
OcCl.

The date field applied to trending charts and selectable by the user.

Capacity Utilization % as reported by the NetApp Internal VVolumes associated
with the Node monitored by OCI.

Total Usable Capacity as reported by the NetApp Internal Volumes.

Average CPU Utilization % as reported by the NetApp Node for the user
selected time period.

Average Disk Utilization % reported by the disks that support the aggregate for
the user selected time period.

Average Volume IOpS for the user selected time period.
Disk 10pS for the user selected time period.

Peak Volume IOpS for the user selected time period.
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3.11 SAN Switch — Slow Drain Analysis

Description: This dashboard shows SAN switch slow drain status. Slow drain is
derived from the bbCreditZero metric along with port latency or bbCreditZeroMsTx. For
devices to qualify for slow drain, bbCreditZeroRx and Tx must be greater than
1,000,000 and bbCreditZeroMsTx must be >=1. A summary is displayed at the top of
the page showing the number of devices that qualify for slow drain, the number of ports,
traffic in MB and bbCreditZero values. There are three charts that show top slow drain
devices and bbCreditZero trends. A detailed summary of connectivity is listed at

bottom.

Prerequisites: This is only available in OnCommand Insight versions 7.3 or later.
Required licenses for OCI are Discover, Perform and Plan.

SAN Switch - Slow Drain Analysis

18 32

200.15 K

125.02 K

3138 M

26.44 M
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Data Dictionary

Switch
Port

Connection Type

Connected Device
Device Type

Date

Rx Traffic
Tx Traffic
BB Credits

bbCreditZeroTotal

bbCreditZeroRx

bbCreditZeroTx

bbCreditZeroMsTx

Class 3 Discard

Description

Device (a device not resolved to an IP in OCI).

["] Select This Report

Name of the SAN switch monitored by OCI.
Name of the switch port associated with the switch monitored by OCI.

Type of device the switch port is connected to...e.g. Host, Storage, ISL, Tape, or Generic

Name of the device (e.g. Host, Storage, etc.) that is connected to the switch port.
Type of the device (e.g., Host, Storage, etc.) that is connected to the switch port.

Hourdatetime and/or fulldate fields derived from the Time Dimension and Date Dimension
tables in the DWH.

Average traffic received in MB/sec collected hourly for 14 days.

Average traffic transmitted in MB/sec collected hourly for 14 days.

Buffer-to-Buffer credits (BBC) are a flow control method by Fibre Channel technology and
represent the number of frames a port can store.

bbCreditZeroRx + bbCreditZeroTx
Each time a port receives a frame that port's BB Credit is decremented by one; for each

R_RDY received, that port's BB Credit is incremented by one. If the BB Credit is zero the
corresponding node cannot transmit until an R_RDY is received back.

Same as above only for transmitted frames.

Port latency detected in milliseconds and used to support the reason for a slow drain
condition.

Class-3 is essentially a datagram service based on frame switching. They main advantage

comes from not giving an acknowledgement that a frame has been rejected or busied by a
destination device or Fabric.
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NetApp Volume Latency ‘
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Latency by Site and Tier
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Cache Analytics
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Environment Performance

All Flash FAS
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WebUI — All Flash FAS
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3.11 WebUI - Slow Drain Devices

Description: This WebUI based dashboard identifies potential slow drain devices over a user
selected time period. Slow drain is derived from the bbCreditZero metric along with port latency or
bbCreditZzeroMsTx. For devices to qualify for slow drain, bbCreditZeroRx and Tx must be greater
than 1,000,000 and bbCreditZeroMsTx must be >=1. On the far right, a selectable list of switches is

available with drill d

own capability.

Prerequisites: Requires access to the OCI WebUI. This is only available in OnCommand Insight
versions 7.3.1 or later. Required licenses for OCI are Discover, Perform and Plan.

Slow Drain Devices ;o2n 2 7a e (CEED Edit OFF Save | |
low Drain Port Trend um of All Port Traffi Sum of All Port Errors Switch Devices
a aoom || 15k 2006 Name N
24 00m ALM2544H034

10k 2000
18k KJ\/ B 0o | ALM2544H035
: 1000
s LY AN Y - \ . H chgbrocade0
1 ‘ chgbrocade02
0 0 0 0 !
0w 12. Nov ERT ot 15.No R 1z e 18 Moy 15 " zn 1310 e noy 1 mdcdexot
mdcde02
Slow Drain Devices Detail
ndwedge-1
© Device BB CreditZero-Total -~ Traffic - Total (M8/s) ~  Class 3 discards Connected device Connected device type Violation Severity %
ndwedge-2
B ngsdexd(30) 4,000697,064 57.02 4 =
ngsdcx0
B ngsdoxi2(28) 4732111,638 57.48 0
B ndwedge-2(20) 448,674,275 £t 0 ngsdoa2
ndwedge-2 154,362 130 0 ngspdbandwoia # Host
nawedge-2 155,089 130 0 ngspdbandwoia # Host
nawedge-2 50,204,108 2431 0 ngspdbandwsa 9 Hoet
ndwedge-2 9748530 2492 0 ngspdbandwi7a 9 Host
ndwedge-2 44,439,875 2476 0 ngspdbandwsa # Host
ndwedge-2 20,592,496 12,80 0 ngspdbandwo2a # Host =l

Data Dictionary

Field Description

Switch Devices
Device

Date

BB Credit Zero — Total

Traffic — Total (MB/s)

Class 3 Discards

Connected Device

Connected Device
Type

Violation Severity

] Select This Report

Name of the SAN switch monitored by OCI.

Same as Switch Devices.

The date field applied to trending charts and selectable by the user.

Each time a port receives or transmits a frame that port's BB Credit is
decremented by one; for each R_RDY received, that port's BB Credit is
incremented by one. If the BB Credit is zero, the corresponding node cannot
transmit until an R_RDY is received back.

Average traffic transmitted + received in MB/sec for the user selected time

period.

Class-3 is essentially a datagram service based on frame switching. They
main advantage comes from not giving an acknowledgement that a frame has
been rejected or busied by a destination device or Fabric.

Name of the device (e.g. Host, Storage, etc.) that is connected to the switch

port.

Type of device the switch port is connected to...e.g. Host, Storage, ISL, Tape,
or Generic Device (a device not resolved to an IP in OCI).

Violation severity as configured in OCI (e.g. Warning, Critical).
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3.12 QoS Policy and Status

Description: This dashboard shows the status of QoS policies configured for NetApp Controllers.

Prerequisites: This is only available in OnCommand Insight versions 7.3.1 or later. Required
licenses for OCI are Discover, Perform and Plan.
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Click on the report screen shot above to view an enlarged image.

Data Dictionary

Storage Name
Volume

Allocated GB

Used GB

QoS Policy

QoS Limit IOPS
Total IOpS
Peak IOpS
IOpS/TB

% Available

] Select This Report

Field Description

Name of the NetApp Controller monitored by OCI.

Internal Volume or Flexvol associated with the NetApp Controller.

Internal Volume Allocated Capacity in GB as contained in the Internal Volume
Capacity Fact in the OCI DWH.

Internal Volume Used Capacity in GB as reported by the Internal Volume
Capacity Fact in the OCI DWH. If Space Guarantee is ENABLED then Used
will equal Allocated.

The QoS Policy configured for the workloads/flexvols within the NetApp

Controller.

The QoS IOpS Limit as configured as a part of the QoS Policy.

Average Internal Volume 10pS collected hourly over a period of 14 days.

Peak Internal Volume IOpS collected hourly over a period of 14 days.

Also known as IO Density, this is the amount of IOpS delivered per TB of
storage capacity.

TotallOpS / QoS Limitl OPS
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3.13 Storage at Rest

Description: This report shows SAN Volume, NetApp Volume, and VMs at rest.
Top N VMs, VMs powered off, Storage Arrays at Rest Capacity and Top N
SAN/NAS volumes at rest. ‘At Rest’ is defined as devices with 0 10pS.

Prerequisites: Requires secondary ETL script to run nightly. There is a Non-ETL
version as well. This is only available in OnCommand Insight versions 7.3.1 or
later. Required licenses for OCI are Discover, Perform and Plan.

Storage at Rest

141 61 TB

86349 TB

L] il ﬂH

16%

47278
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Click on the report screen shot above to view an enlarged image.

Data Dictionary

["] Select This Report

Field Description

Storage Name

Volume
OCl.

ESX Host
VM Guest

monitored by OCI.

Date
At Rest Allocated Capacity TB

Name of the storage array monitored by OCI.

SAN Volume or Internal Volume (Flexvol) associated with the storage array monitored by

Name of the VMWare Hypervisor monitored by OCI.
Name of the VM Guest (Virtual Machine) associated with the VMWare Hypervisor

Fulldate field derived from the Date Dimension table in the DWH.
At Rest Allocated Capacity in TB as reported by each SAN Volume and/or Internal

Volume (Flexvol) as contained the dwh_inventory.volume table or
dwh_inventory.internal_volume table. This capacity metric is combined with associated
performance tables where Total IOpS = 0 for a 90-day period.

Total Usable Capacity TB

Usable Capacity in TB as reported by the storage pool and contained in the

dwh_inventory.storage_pool table. This capacity metric is combined with associated
performance tables where Total IOpS = 0 for a 90-day period.

% of Usable Capacity at Rest
Powered Off VM Capacity
VM Capacity at Rest

Total IOpS = 0 for a 90-day period.

Type
Total Allocated (GB)
Capacity (GB)

SAN or NAS.
Same as At Rest Allocated but in (GB).
Provisioned Virtual Machine Capacity in GB.

At Rest Allocated Capacity TB / Total Usable Capacity TB.
Count of virtual machines and sum of provisioned capacity that are powered-off.
Sum of provisioned capacity that is combined with associated performance tables where

© 2018 NetApp, Inc. All rights reserved.

F NetApp’



Introduction

Capacity

Management

Performance
Management

Demand
Management

Financial
Management

Asset
Management

Workflow Metrics

and Triggers

List of
All Reports

Overview

Service Level Objectives

Perform. Response Time

WebUI — Service Level
Performance Obijectives

Storage Performance
Trends

WebUI — Storage
Performance Trends

Peak Performance
Trends

10 Density with Date and
Time Prompts

Capacity and Performance
— Virtual Machines

WebUI — Capacity and
Performance — VMs

Top 10 and Bottom 10
Apps by Performance

WebUI — Top 10 and
Bottom 10 Apps by Perf

NetApp Node
Performance by Protocol

NA Node Performance w/
SLA-SLO Thresholds

WebUI — Performance
by Node

SAN Switch — Slow
Drain Analysis

WebUI — Peak
Performance Trends
WebUI — Slow

Drain Devices

QoS Policy and Status

Storage Port Distribution

Performance by Array

WebUI — Performance
by Array

Potential Resource
Contention — NetApp

Potential Resource
Contention — SAN

Exchange Dashboard

WebUI — Exchange
Dashboard

WebUI — Quality Assured
Performance Tier Status

NetApp Volume Latency ‘

WebUI — NetApp

‘ Switch Port Performance
‘ Volume Latency

Application Capacity
and Performance

WebUI - NetApp Disk
Performance

SLA Latency Exceptions

WebUI — Orphaned Vols —
Storage at Rest

Latency by Site and Tier

Flash Pool and Flash
Cache Analytics

WebUI — ESX
Environment Performance

All Flash FAS
Performance Summary

WebUI — All Flash FAS
Performance Summary

135

Al et AOCHIO0 Cazacty Totw Usaie Capacity (win pi-1es! crmess) N o Usasie Capacty & Reg Fowsrsd OF VW Cagacty W Cagmacty & Resd
14161 TB 863.49 TB 16% 472TB 139 TB
. . o - N

op 10 SAN Volumes Not AcCessed mest o o [op 10 NetApp Volumes NOt ACCeSSed et 0 Dy Top 10 VMs at REsl e 29 Dwm

< o 00 . e
1em s i —

X0 U
"
Ve - —
"
M0 On 1 .
»eom
] ot
T 00 4 v ) . : s
s p 3 » . ; >
o » o ' "~ -
" - i ' . . . " 4
" o’ . g y B iy ot -" ," F 4 f o~ - o
P - -, ™ » » ’ » » o - ” o, A - o, -~ -
P 5 Powered Off . Storage at Res w v nes & Rest 1re
- wre 0 -
o wn o
z -
. .
\ ' -
-1 Current Volumes at Rest 264
, 1 . ot
o . | | . S— "
Ly r AP D P F J » o - o v a*
'y .’,. aS S /’/ (/ Py, ."r' £ ey "~ - - o o~ »” - 5
fF AN KA S R P - . = 1 B ZLECEES CEECH g
'/ 7 s, ‘ BEBEREI iSRS RESEEEE22
" R " Ms of "

Sorage hame ) Toee Tt Adocoted (08 W Oumst Cagucty 158 ™ Ouss Capacey (C8;
- TIEw setapp-ti-cawieradd_op st DN_tvei_sy_h_Leaveyg WAz 1T wrpathl| e sowargwale i
I e MTIGP--SeER vEn _rp oy e ap B Law -] NAS 3 rceaeagiviy omy Poprrant) 0n!
NS S— Ty 1 exTm 133 Az 00 eveexl TN sapdyaye 29
e Rt setapp-tp-ca e add_op_sfe DN_tvel_srx_hh_usen_2 Az L B yeogeaz)! 2 it vl sy v 2T 410
I ieite T e oy vt _mp Wy NAE whfrenapt oAt LR ol darwgapt Q
Ry T Ty 3D__kawreny SagreCpa D WA v eacrac rezpperend 208 44 v oie el
wace-rrivw oAy M _svei_smx_he_Laavng_FighaOpa it R0 e tr—virazil 18898 vaorawl e

wenpp-cchanr add_op st DA g cfe_svel oz % Marseews 01 Nat rom—zag ! amrpaezasi’ L b s o LA T 1232
TP S VIR _PD 1ty Tasi_kg_my_DY AS s [y rEsrtmIgel | 187 roaTR st "
P b e g0t Teel 63 by 31 nas 1000 @ S (5423 ererreeed] 15219 nanteesat? STl L
NPT UL Swupp-ciconm 224 g o omel oo D bau 01 eree WAz M N ooc el ragyrivered! 13317 hysSoman | Szl 13y

Powered by OnCommand ght

Click on the screen shot above to return to the report description.

© 2018 NetApp, Inc. All rights reserved.

NetApp’



Demand
Management

Performance
Management

Capacity

Introduction
Management

Financial
Management

Asset

Management

Workflow Metrics

and Triggers

List of
All Reports

Overview Service Level Objectives | WebUI — Service Level Storage Performance WebUI — Storage Peak Performance WebUI — Peak 10 Density with Date and |Capacity and Performance| WebUI — Capacity and
Perform. Response Time | Performance Objectives Trends Performance Trends Trends Performance Trends Time Prompts — Virtual Machines Performance — VMs
WebUI — Top 10 and NetApp Node NA Node Performance w/| WebUI — Performance SAN Switch — Slow WebUI — Slow

Top 10 and Bottom 10

Apps by Performance Bottom 10 Apps by Perf | Performance by Protocol SLA-SLO Thresholds by Node

Drain Analysis

Drain Devices

QoS Policy and Status

Storage at Rest

WebUI — Storage at Rest

WebUI — Performance

Switch Port Performance
by Array

Storage Port Distribution | Performance by Array

Potential Resource
Contention — NetApp

Potential Resource
Contention — SAN

Exchange Dashboard

WebUI — Exchange
Dashboard

WebUI — Quality Assured
Performance Tier Status

NetApp Volume Latency

WebUI — NetApp
Volume Latency

Application Capacity
and Performance

WebUI - NetApp Disk

Performance SLA Latency Exceptions

Latency by Site and Tier

WebUI — Orphaned Vols —

Storage at Rest

Flash Pool and Flash
Cache Analytics

WebUI — ESX

Environment Performance

All Flash FAS

Performance Summary

WebUI — All Flash FAS
Performance Summary

3.13 WebUI - Storage at Rest

Description: This WebUI based dashboard identifies volumes or virtual machines that have zero (0)
IOpS for a period of x days. The user must specify the time period using custom. The
recommended criteria for storage devices at rest is zero (0) 10pS for ninety (90) days.

Prerequisites: Requires access to the OCI WebUI. This is only available in OnCommand Insight
versions 7.3.1 or later. Required licenses for OCI are Discover, Perform and Plan.

Storage at Rest
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Data Dictionary

Storage
Vendor

Model

NetApp Volumes

San Volumes

Hypervisor Name

VM Name

Date

] Select This Report

Field Description

Name of the storage array monitored by OCI.

Name of the Manufacturer associated with the storage array monitored by OCI.

Name of the Model associated with the storage array monitored by OCI.

Internal Volume Name (Flexvol) associated with the NetApp Storage Device

monitored by OCI

SAN Volume Name associated with the storage device monitored by OCI.

Name of the ESX host/server/vCluster that contains the virtual machine

environment.

Name of the virtual machine associated with the ESX host.

The date field applied to trending charts and selectable by the user.

Capacity — Total (GB) Usable Capacity in (GB) as reported by the storage device monitored by OCI.

IOPS — Total (10/s)

Average 10pS (both Read and Write) for the user selected time period.
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3.14 Switch Port Performance (Page 1 of 2)

Description: This dashboard shows SAN Switch Port Performance. A summary of port
performance metrics are available at top. Port traffic charts by type and speed, port utilization %,
port traffic trends and bbCreditZero values by switch are shown. Switch and port details are
listed at bottom.

Prerequisites: This is only available in OnCommand Insight versions 7.3.1 or later. Required
licenses for OCI are Discover, Perform and Plan.

Data Dictionary
See next page
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3.14 Switch Port Performance (Page 2 of 2)

Field Description

Switch Name
Port Name

Port Speed

Port Type
Connection Type
Date

Dimension tables in the DWH.

Total Ports
Total Used Ports
% Free Ports

that are not active).

Switch Traffic Utilization
speed.

Switch Peak Utilization
Rx Traffic

Tx Traffic

Traffic Utilization %
Peak Traffic Utilization %

Peak port traffic utilization %.
Average traffic received in MB/sec collected hourly for 14 days.

Average traffic transmitted in MB/sec collected hourly for 14 days.
Same as Switch Traffic Utilization.
Same as Switch Peak Traffic Utilization.

Name of the SAN switch monitored by OCI.
Name of the port associated with the switch monitored by OCI.
Speed of the port in GB.
Type of port (e.g. F-Port, E-Port, TF-Port etc.)

Connection Type (e.g. ISL, Host, Storage, etc.).
Hourdatetime and/or fulldate fields derived from the Time Dimension and Date

Total number of ports reported by each switch monitored by OCI.
Total number of ports that are connected to devices and are active.
Percentage of free ports. (e.g. ports that DO NOT have a connected device or

Port traffic utilization %. Derived from Tx and Rx Traffic divided by the port

Data Dictionary

bbCreditZeroRx
bbCreditZeroTx
errorRateFlag
bbCreditZeroMsTx

Class 3 Discard

BB Credit Error Count

Sync Loss Count
Signal Loss Count

CRC Error Rate Flag

See above.

See above.

[ ] Select This Report

Field Description

The rate of errors as given by the Bit Error Rate (BER) over a period of time.

Same as above only for transmitted frames.

Port latency detected in milliseconds and used to support the reason for a slow drain

condition.

Class-3 is essentially a datagram service based on frame switching. They main
advantage comes from not giving an acknowledgement that a frame has been
rejected or busied by a destination device or Fabric.

Enumerated Loss of Signal Synchronization. It happens when the end to end signals

are not synchroniz

ed.

Enumerated loss of strength of a signal as it propagates over a fiber-channel

medium.

The rate of CRC errors counted over a period of time. A cyclic redundancy check

bbCreditZeroTotal bbCreditZeroRx + bbCreditZeroTx CRC) is an error-detectin d mmonl d in digital networks and stor
Each time a port receives or transmits a frame that port's BB Credit is f:ievia)esstcr;l dgregt-afcﬁj(:entglcfh;ncgs toorav)\l/ EZfa Bloc?(saof gat: e:t:rin str?ezge
decremented by one; for each R_RDY received, that port's BB Credit is systems get a short check value a?ttached based on the remainder of a goI nomial
incremented by one. If the BB Credit is zero the corresponding node cannot d?/vi i1 gfth ir content ' POy
transmit until an R_RDY is received back. sion ot fhelr contents.
See previous page
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3.15 Storage Port Distribution

Description: This dashboard shows storage port distribution % by storage switch, storage port
and port traffic in MB for a 7-day period. Top port allocation charts with distribution is presented.
The report is segmented by array.

Pre-Requisites: This is only available in OnCommand Insight versions 7.2 or later. Required
licenses for OCI are Discover, Perform and Plan.

Storage Port Distribution
Storage Name: VSWCRPPURCLO1

Port Distnbutios . Part Traffic Distribution Tolal Array Port Traff

Tranemimes

141 Click on the report screen shot above to view an enlarged image.

Data Dictionary

] Select This Report

Field Description

Device Name
Switch Name
Port Name

Storage Port Name

Port Speed

Rx Value (GB)

Tx Value (GB)

Total Transmitted GB

Total Transmitted for
Storage

Dist %
Date

Name of the storage array (or filer) discovered by OCI.
Name of the FC Switch discovered by OCI.
Name of the FC port associated with the switch discovered by OCI.

Name of the FC port associated with the Storage Device discovered by
OCI.

Speed of the port in GB/sec.

Port traffic received value in GB/sec.
Port traffic transmit value in GB/sec.
Rx Value (GB) + Tx Value (GB)

Formula = Total(Total Transmitted GB for Device Name) as an aggregated
custom data item in Cognos.

Formula = Total Transmitted GB / Total Transmitted for Storage.

Hourdatetime and/or fulldate fields derived from the Time Dimension and
Date Dimension tables in the DWH.
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3.16 Performance by Array (Page 1 of 2)

Description: This dashboard shows the overall Performance of a selected storage array and its
workload characteristics including Disk Utilization Trending and Disk I0pS Trending, Disk 10pS vs
Disk 10pS Capability, Disk Utilization vs. Volume 10pS, Thick Volumes with Low Utilization, and Peak
IOpS by Volume. A summary of performance metrics is available at the top of the page. A drop-
down list of storage devices is available for interactive filtering by device.

Pre-Requisites: Annotations/definitions are necessary for Data Center and Service Level/Tier. This
is only available in OnCommand Insight versions 7.3.1 or later. Required licenses for OCI are
Discover, Perform and Plan.

Data Dictionary

See next page
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3.16 Performance by Array (Page 2 of 2)

Data Center

Tier

Array

Vendor

Family

Model

Volume

Date

Allocated (TB)

OCI configured annotation. Defines the location or Data Center
associated with the specific device.

OCI configured annotation. Defines tiers of storage based on disk
type, disk speed, storage array or pool, etc.

Name of the storage array monitored by OCI.

Name of the Manufacturer associated with the storage array monitored

by OCI.

Name of the Family associated with the storage array monitored by

OCl.

Name of the Model associated with the storage array monitored by OCI

Name of the volume or internal volume associated with the storage
device monitored by OCI.

Hourdatetime and/or fulldate fields derived from the Time Dimension
and Date Dimension tables in the DWH.

Volume or Flexvol based capacity that is allocated to host initiators.

Data Dictionary

Used (TB)

Average Disk Utilization

Disk Utilization
Disk 10pS

Average Volume 10pS

Volume IOpS

Average Volume Latency

Array 10pS Capability

[ ] Select This Report

Field Description

Total data files written in GB to the Internal Volume if NOT a LUN and Space
Guarantee is DISABLED. For LUN’s, Total Used will equal Total Allocated
when NOT thin provisioned.

Average Disk Utilization % reported by the disks that support the storage
pools or aggregates hourly for 14 days.

Same as Average Disk Utilization.

Sum of Average Disk I0pS reported by the disks that support storage pools
or RAID Groups and collected hourly for 14 days.

Sum of Average Volume 10pS reported by the storage device and collected
hourly for 14 days.

Same as Average Volume IOpS.

collected hourly for 14 days.

Average Volume Latency in milliseconds reported by the storage device and

IOpS Capability of the Storage Pool as published by the drive manufacturer.
Example: a 15K SAS drive supports 200 10pS.
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Storage at Rest

WebUI — Storage at Rest

Storage Port Distribution

Performance by Array

WebUI — Performance

Potential Resource Potential Resource

Exchange Dashboard

WebUI — Exchange

WebUI — Quality Assured

NetApp Volume Latency

‘ Switch Port Performance

by Array Contention — NetApp Contention — SAN Dashboard Performance Tier Status
WebUI — NetApp Application Capacity WebUI - NetApp Disk . . . |WebUI — Orphaned Vols —| Flash Pool and Flash WebUI — ESX All Flash FAS WebUI — All Flash FAS
Volume Latency and Performance Performance SLA Latency Exceptions | Latency by Site and Tier Storage at Rest Cache Analytics Environment Performance| Performance Summary | Performance Summary
3.16 WebUI — Performance by Array Data Dictionary | | Select This Report

Description: This WebUI based dashboard shows global storage performance metrics. A

search box is available to filter on specific storage arrays at the top of the page. Storage
inventory is shown at top. Disk Utilization, Disk IOpS, Volume 10pS and Volume Latency are

compared and contrasted.

Pre-Requisites: Requires access to the OCI WebUI. This is only available in OnCommand
Insight versions 7.3.1 or later. Required licenses for OCI are Discover, Perform and Plan.

Field Description

Array
Vendor
Family
Model

04

Latency - Total {ms) Latency - Total {ms)

Performance by Array oo s 7w EEED
SStorageAmay -
Stor:
Nam: Vendor Family Model ‘Serial number
CPNAFPOT CPNAFPOZ Netagp Fasaz00 Fasazéa 500000265355 850000
FNMO0115000804 EMC VPLEX VPLEX FNMO01150006804
FNMOO130200115 EMC VPLEX VPLEX FRNMOD130200115
sarrision Enc ston X610-4U-Dus 12865 00087 Tess07as40sS
izat Disk ilizat
4 24
‘,V_/\\\,\,_/\,J\ﬁ/-\\,_m, e .
12. Nov 13. Nov 14, Nov 15. Nov N N 4. Ny N
izat Utitizat :
" p
A . N
| 4
N N 4. Ns N Nov N 4. My N
IOPS - Total (10/s) I10FS - Total (10/5)
L]
‘. L]
ang . ounfinay
-te = & : Gemdbes o o - .

Edit: OFF

Microcode version

8.0.2P2 T-Mode.

55.2.02.00.08

55.2.02.00.08

v8.0.0.4

20K 4k
10PS - Total {10/s)

Serial Number

Microcode Version

Date
Disk Utilization

Disk IOpS

SAN Volume 10pS or
I0pS — Total (I0/s)

NetApp Volume IOpS or
IOpS — Total (I0/s)

SAN Volume Latency

Name of the storage array monitored by OCI.

Name of the Manufacturer associated with the storage array monitored by OCI.
Name of the Family associated with the storage array monitored by OCI.
Name of the Model associated with the storage array monitored by OCI.

Serial Number associated with the storage array monitored by OCI.

Version of the Microcode or Firmware associated with the storage array monitored by
OCI.

The date field applied to trending charts and selectable by the user.

Average Disk Utilization % reported by the disks that support the storage pools or
aggregates for the user selected time period.

Sum of Average Disk IOpS reported by the disks that support storage pools or RAID
Groups for the user selected time period.

Sum of Average SAN Volume IOpS reported by the storage device for the user
selected time period.

Sum of Average NetApp Volume 10pS reported by the storage device for the user
selected time period.

Average SAN Volume Latency in milliseconds reported by the storage device for the

user selected time period.

NetApp Volume Latency Average NetApp Volume Latency in milliseconds reported by the storage device for the

user selected time period.
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3.17 Potential Resource Contention — NetApp

Description: This report shows bullies and victim volume relationships by applying standard
deviation statistical functions in order to highlight potential bullies, e.g. NetApp Internal Volumes
(Flexvols) with the highest I0OpS deviation, and victims, volumes with the lowest IOpS and highest

Latency deviations.

Pre-Requisites: This is only available in OnCommand Insight versions 7.2 or later. Required
licenses for OCI are Discover, Perform and Plan.
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Click on the report screen shot above to view an enlarged image.
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Data Dictionary

Storage Name

Pool Name

] Select This Report

Field Description

Name of the storage device monitored by OCI.

Name of the aggregate associated with the storage device monitored by OCI.

Bully (Volume Name) The name of the internal volume (Flexvol) that is CAUSING the potential
resource contention.

Victim (Volume
Name)

Peak IOpS
Peak Latency

I0pS Deviation

Host

Latency Deviation

Percentile

The name of the internal volume (Flexvol) that is IMPACTED by the potential
resource contention.

Peak I0pS (both Read and Write) collected hourly for the past 7 days.

Peak Latency in milliseconds collected hourly for the past 7 days.

Using the Cognos Standard Deviation function, shows the highest Peak I0pS
value from the median average within the aggregate.

Name of the host associated with the internal volume that has been identified as

a potential victim.

Using the Cognos Standard Deviation function, shows the highest Peak Latency
value from the median average within the aggregate.

Using the Cognos Percentile function, shows the highest percentile of volumes
that meet the standard deviation values.
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3.17 Potential Resource Contention — SAN

Description: This report shows bullies and victim volume relationships by applying standard deviation
statistical functions in order to highlight potential bullies, e.g. SAN Volumes with the highest IOpS
deviation, and victims, volumes with the lowest IOpS and highest Latency deviations.

Pre-Requisites: This is only available in OnCommand Insight versions 7.2 or later. Required licenses

for OCI are Discover, Perform and Plan.
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Click on the report screen shot above to view an enlarged image.

Data Dictionary

Storage Name
Pool Name

Bully (Volume Name)

Victim (Volume Name)

Peak I0pS

Peak Latency

IOpS Deviation

Host

Latency Deviation

Percentile

] Select This Report

Field Description

Name of the storage device monitored by OCI.

Name of the storage associated with the storage device monitored by OCI.

The name of the volume that is CAUSING the potential resource contention.

The name of the volume that is IMPACTED by the potential resource

contention.

Peak 10pS (both Read and Write) collected hourly for the past 7 days.

Peak Latency in milliseconds collected hourly for the past 7 days.

Using the Cognos Standard Deviation function, shows the highest Peak I0pS
value from the median average within the aggregate.

Name of the host associated with the volume that has been identified as a

potential victim.

Using the Cognos Standard Deviation function, shows the highest Peak
Latency value from the median average within the aggregate.

Using the Cognos Percentile function, shows the highest percentile of volumes

that meet the standard deviation values.
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3.18 Exchange Dashboard

Description: This report uses OCI configured Application annotations to Identify workloads
associated with Exchange Servers. A summary of capacity and performance is visible at the top
of the page. 14-day hourly performance charts show Average and Peak 10pS, Latency and

Data Dictionary

Application / Workload

Throughput values. Exchange storage inventory, storage capacity utilization and bottom to top
charts showing Sum of Average 10pS and Average Latency.

Storage Name

Pre-Requisites: Annotations/definitions are necessary for Applications. Requires secondary

ETL script to run nightly. There is a Non-ETL version as well. This is only available in

Pool Name

OnCommand Insight versions 7.3.1 or later. Required licenses for OCI are Discover, Perform

and Plan.
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Click on the report screen shot above to view an enlarged image.

Volume

Date

Allocated Capacity TB
Used Capacity TB

Average MBps
Average 10pS
Average Latency
Peak Throughput
Peak IOpS

Peak Latency

] Select This Report

Field Description

OCI configured annotation. Defines the application with Exchange host or internal
volume capacity.

Name of the storage device associated with the Exchange Application and
monitored by OCI.

Name of the storage pool or aggregate associated with the storage device
monitored by OCI.

Name of the Volume or Internal Volume (Flexvol) associated with the Exchange
Application.

Hourdatetime and/or fulldate fields derived from the Time Dimension and Date
Dimension tables in the DWH.

Volume or Internal Volume Allocated capacity to host initiators.

Total data files written in GB to the Internal Volume if NOT a LUN and Space
Guarantee is DISABLED. For LUN’s, Total Used will equal Total Allocated when
NOT thin provisioned.

Sum of Average Throughput in MB/sec collected hourly for a period of 14 days.
Sum of Average 10pS collected hourly for a period of 14 days.

Average Latency in milliseconds collected hourly for a period of 14 days.

Peak Throughput in MB/sec collected hourly for a period of 14 days.

Peak I0pS collected hourly for a period of 14 days.

Peak Latency in milliseconds collected hourly for a period of 14 days.
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Apps by Performance

Bottom 10 Apps by Perf

Performance by Protocol

SLA-SLO Thresholds

by Node

Drain Analysis

Drain Devices

QoS Policy and Status

Storage at Rest

WebUI — Storage at Rest

Storage Port Distribution

Performance by Array

WebUI — Performance
by Array

Potential Resource
Contention — NetApp

Potential Resource
Contention — SAN

Exchange Dashboard

WebUI — Exchange
Dashboard

WebUI — Quality Assured
Performance Tier Status

NetApp Volume Latency ‘

WebUI — NetApp

‘ Switch Port Performance
‘ Volume Latency

Application Capacity
and Performance

WebUI - NetApp Disk
Performance

SLA Latency Exceptions

Latency by Site and Tier

WebUI — Orphaned Vols —
Storage at Rest

Flash Pool and Flash
Cache Analytics

WebUI — ESX
Environment Performance

All Flash FAS
Performance Summary

WebUI — All Flash FAS
Performance Summary

3.18 WebUI — Exchange Dashboard

Description: This WebUI based dashboard shows OCI configured Application annotations to
Identify workloads associated with Exchange Servers. Exchange storage inventory is shown
for SAN and NAS at the top of the page. Performance charts for IOpS, Throughput and
Latency are available, and the date range is user selectable. High Latency NAS and SAN
volumes are isolated at right and the busiest Exchange volumes for both SAN and NAS are at

bottom right.

Data Dictionary

Storage

Storage Pools

Volumes (NAS)

Pre-Requisites: Requires access to the OCI WebUI. Annotations/definitions are necessary for

Applications. This is only available in OnCommand Insight versions 7.3.1 or later. Required

licenses for OCI are Discover, Perform and Plan.
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Capacity — Total (GB)
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] Select This Report

Field Description

Name of the storage device monitored by OCI.

Name of the storage pool or aggregate associated with the storage device monitored by

OCl.

Name of the NetApp Internal Volume associated with the NetApp storage device.

Name of the Volume associated with the storage device.

The date field applied to trending charts and selectable by the user.

Sum of Average 10pS reported by the storage device for the user selected time period.

Sum of Average Throughput in MB/sec reported by the storage device for the user

selected time period.

Average Latency in milliseconds reported by the storage device for the user selected

time period.

Peak IOpS reported by the storage device for the user selected time period.

Peak Throughput in MB/sec reported by the storage device for the user selected time

period.

Peak Latency in milliseconds reported by the storage device for the user selected time

period.

Volume or Internal volume capacity allocated to host initiators.

Total data files written in GB to the Internal Volume if NOT a LUN and Space
Guarantee is DISABLED. For LUN’s, Total Used will equal Total Allocated when NOT

thin provisioned.
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3.19 WebUI - Quality Assured Performance Tier Status

Description: This WebUI based dashboard shows Application/Workload performance trends,
top Workloads by IOpS, bottom Workloads by IOpS and Application/Workload inventory. The
inventory list shows Application performance metrics, QoS Limits and Service Levels. The

idea is to track performance tiers to identify under-performing assets.

Data Dictionary

Service Level

Pre-Requisites: Requires access to the OCI WebUI. This is only available in OnCommand
Insight versions 7.3.1 or later. Required licenses for OCI are Discover, Perform and Plan.

Quality Assured Performance Tier Status
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156 Click on the report screen shot above to view an enlarged image.

Date
Read/Write I0pS

Read/Write Latency

Latency — Total (ms)

IOPS — Total (10/s)

Throughput — Total (MB/s)

] Select This Report

Field Description

Application / Workload

Based on IOpS/TB —Service Level DEFAULTS are defined as follows:
» Capacity = IOpS/TB < 128
* Value = IOpS/TB < 512
* Performance = IOpS/TB < 1024

* High Read =
* High Write =

|OpS/TB < 2048
IOpS/TB < 4096

* Extreme = 10pS/TB > 4096

The date field applied to trending charts and selectable by the user.

Sum of Average Read and Write IOPS for the user selected time period.

Average Read and Write Latency in milliseconds for the user selected time

period.

Average Latency in milliseconds (both Read and Write) for the user selected

time period.

Sum of Average Total I0pS (both Read and Write) for the user selected time

period.

Sum of Average Total Throughput in MB/second (both Read and Write) for the
user selected time period.

10 Density — Total (I0/s/TB) IOPS/ TB (both Read and Write) for the user selected time period.

QoS Limit (10/s)

The QoS IOpS Limit as configured as a part of the QoS Policy.
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Volume Latency and Performance Performance SLA Latency Exceptions | Latency by Site and Tier Storage at Rest Cache Analytics Environment Performance| Performance Summary | Performance Summary
3.20 NetApp Volume Latency Data Dictionary | | Select This Report

Description: This report lists all NetApp volumes known by OCI and their latency values. The
secondary ETL will then parse the data and find volumes with latency greater than 15ms at any
point in the selected collection period. Those volumes will be shown on the right with a 14-day

Field Description

Name of the Volume (or Flexvol) associated with the NetApp Node.

Volume

hourly performance chart. The user of this report can select volumes associated with certain
clusters or nodes, then change the default collection period as desired.

Pre-Requisites: Requires secondary ETL script to run nightly. This is only available in

Cluster

Node

OnCommand Insight versions 7.3 or later. Required licenses for OCI are Discover, Perform

and Plan.

Powered by OnCommand Insig!

NetApp Volume Latency

nventory Detail

umes with High Latency

nutapp v.clistervew_cip_cificovol_ap_ts_ualning 01

SVM

Peak

Time

Aggregate

Avg Latency (ms)

Latency (ms)

Name of the NetApp Cluster (7-mode or CDOT) discovered by OCI.

Name of the storage array (or filer) discovered by OCI. Primarily, this is a member
node within a storage cluster (ex. NetApp CDOT).

Name of the Aggregate associated with the Cluster Node.

Name of the Storage Virtual Machine (Vserver) associated with the Cluster Node.

Total Response Time (Latency) in milliseconds averaged hourly for 14 days.

Peak Response Time (Latency) in milliseconds averaged hourly for 14 days.

Date/Time series object (MM/DD/YYYY HH:MM:SS)
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Performance Summary

3.20 WebUI — NetApp Volume Latency

Description: This WebUI based dashboard shows NetApp Volume Latency from high to low. A
detailed list of volumes is shown on the left. Charts showing top high latency volumes >=25 ms and
top high latency volumes > 15ms are visible on the right.

Pre-Requisites: Requires access to the OCI WebUI. This is only available in OnCommand Insight
versions 7.3.1 or later. Required licenses for OCI are Discover, Perform and Plan.

NetApp Volume Latency

Name Storage

Stacage pool SVMNFiler

psntapEal meats_t_t ngEDhDEN02

Lateacy - Total
(ms) ims)
36.49 11203

35.44 10754

Latency - Max

=
Er

}

—

* ngsntapngsbhindD

=l * ngsntapngsntaps2

ngsntaRnsLNIBIr)

ngsntapngsniaps2

* ngsMapngsbheacrD

* nQsMap npsntap62.
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Click on the report screen shot above to view an enlarged image.

Data Dictionary

Field Description

Name / Volume

Storage

Storage pool

SVM/Filer

Date

Latency — Total (ms)

Latency — Max (ms)

] Select This Report

Name of the internal volume (Flexvol) associated with the NetApp storage
device monitored by OCI.

Name of the NetApp storage device monitored by OCI.

Name of the aggregate associated with the NetApp storage device.

Name of the Storage Virtual Machine (Vserver) associated with the Cluster

Node.

The date field applied to trending charts and selectable by the user.

Average Latency in milliseconds (both Read and Write) for the user
selected time period.

Peak Latency in milliseconds (both Read and Write) for the user selected

time period.
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Application Capacity

WebUI - NetApp Disk

SLA Latency Exceptions

Latency by Site and Tier

WebUI — Orphaned Vols —

Flash Pool and Flash

WebUI — ESX

All Flash FAS

WebUI — All Flash FAS ‘
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Volume Latency Performance

‘ Switch Port Performance
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Storage at Rest Cache Analytics Environment Performance| Performance Summary

3.21 Application Capacity and Performance (Page 1 of 2)
Description: This dashboard enables the selection of individual applications to present capacity
and performance metrics and trends. A comparison of capacity utilization and performance helps
identify potential bottlenecks and service disruptions for mission critical applications.
Pre-Requisites: Annotations/definitions are necessary Applications. This is only available in

OnCommand Insight versions 7.3 or later. Required licenses for OCI are Discover, Perform and
Plan.

Data Dictionary
See next page
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3.21 Application Capacity and Performance (Page 2 of 2)

Field Description

Application Name

Allocated Capacity TB
Used Capacity TB

Used %
Utilization %

Date

Write IOpS

Read 10pS

Write Throughput

Read Throughput

Read Latency

Data Dictionary

OCI configured annotation. Defines the application with host or internal
volume capacity.

Capacity in TB that is provisioned to a host.

Used Capacity in TB, shows block written or data files written if from

thin provisioned device, will equal Allocated if thick provisioned.
Used Capacity TB / Allocated Capacity TB.

Same as Used %.

Hourdatetime and/or fulldate fields derived from the Time Dimension
and Date Dimension tables in the DWH.

Measures the number of I/O WRITE service requests on the volume
during the selected time period (measured in I/O per sec).

Measures the number of /O READ service requests on the volume
during the selected time period (measured in I/O per sec).

Rate that data is being WRITTEN in a fixed amount of time in response
to I/O service requests (measured in MB per sec).

Rate that data is being READ in a fixed amount of time in response to
I/O service requests (measured in MB per sec).

The time it takes from the moment a READ request for information
arrives at the storage device to the time when the storage device begin

to send the information back in response. This is the actual latency of

the device in milliseconds.

Write Latency

Total IOpS

Peak IOpS

Total MB/s

Peak MB/s

Avg Latency

Peak Latency

[ ] Select This Report

Field Description

The time it takes from the moment a WRITE request for information arrives
at the storage device to the time when the storage device begin to send the
information back in response. This is the actual latency of the device in

milliseconds.

Measures the total number of 1/O service requests on the volume during the
selected time period (measured in I/O per sec).

Measures the maximum /O service requests on the volume during the
selected time period (measured in I/O per sec).

Rate that data is being transmitted in a fixed amount of time in response to
I/O service requests (measured in MB per sec).

Maximum rate that data is being transmitted in a fixed amount of time in
response to 1/O service requests (measured in MB per sec).

The time it takes from the moment a request for information arrives at the
storage device to the time when the storage device begin to send the
information back in response. This is the actual latency of the device in

milliseconds..

The maximum time it takes from the moment a request for information
arrives at the storage device to the time when the storage device begin to
send the information back in response. This is the actual latency of the
device in milliseconds.
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3.22 WebUI - NetApp Disk Performance

Description: This WebUI based dashboard NetApp disk performance metrics.

SLA Latency Exceptions

Latency by Site and Tier

WebUI — Orphaned Vols —
Storage at Rest

Flash Pool and Flash
Cache Analytics

WebUI — ESX
Environment Performance

All Flash FAS
Performance Summary

WebUI — All Flash FAS
Performance Summary

Pre-Requisites: Requires access to the OCI WebUI. This is only available in OnCommand Insight
versions 7.3.1 or later. Required licenses for OCI are Discover, Perform and Plan.

NetApp Disk Performance

NetApp Disk Performance Detail

oo s e ons CEED

Edit OFF Save |«

2 Storage

mdonta
mdonta
mdonta
mdonta
mdonta
mdonta
mdonta
mdenta
mdenta
mdcnta
mdcnta
mdonta
mdonta
mdonta
mdonta
mdcnta
mdcnta

mdenta

© mdentapbebsa-3(1284)

Storage

mdentapoebsa-3
mdcntap
mdcmtap
mdcntap
mdcntap
mdcntap
mdcntap
mdcmtap
mdcntap
mdcntap
mdcntap
mdcntap
mdcntap
mdcntap
mdcntap
mdcntap
mdcntap
mdcntap

mdentap

Model

X439_316331THAMD
X439_816331TBAMD
X439_316331THAMD
X439_816331TBAMD
X439_316331THAMD
X439_316331THAMD
X439_816331TBAMD
X439_S16331TBAND
X439_S16331TBAND
X439_816331TGAMD
X439_816331TGAMD
X439_816331TBAMD
X439_316331THAMD
X439_316331THAMD
X439_316331THAMD
X439_816331TBAMD
X439_816331TGAMD

X439_S16331TBAND

Storage pools

mdcntapbed
mdcntapbed
mdcntapbcb
mdcntapbcb
mdcntapbcb

mdentapbeb.
mdcniapbeb.
mdcniapbeb.
mdcntapbeb.
mdcntapbeb.
mdcntapbeb.
mdcntapbeb.
mdcntapbeb.
mdcntapbeb.
mdcntapbeb.
mdcntapbeb.
mdcntapbeb.
mdcntapbcb.
mdcntapbcb.
mdcntapbcb.
mdcntapbeb.
mdcniapbeb.
mdcniapbeb.
mdcntapbeb.
mdcntapbeb.
mdcntapbeb.
mdcntapbeb.
mdcntapbeb.

mdcntapbcd
mdentapbep.

mdcntapbcd
mdcntapbcd

Type

Speed (RPM)

12,047.52

10PS - Read (10/s)

4055
3397
22208
3325
22259
61161
8366
612.07
616.46
616.44
616.40
613.13
613.69
225.00
613.45
8282
61221
HIA
22252

10PS - Vurite (10/s)

360
12.80

3017

28.68
91.68
7452
0212
20,93
20,98
90.78
90.70
90.67
28.85
90.71
7448
90.59
NA

3041

utilization - Total (%)
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Click on the report screen shot above to view an enlarged image.

Data Dictionary

Field Description

Storage

Model

Storage pools

Type

Speed (RPM)

IOPS — Read (10/s)

IOPS — Write (IO/s)

Utilization — Total (%)

Date

] Select This Report

Name of the NetApp storage device monitored by OCI.

Name of the Model associated with the NetApp storage device.

Name of the aggregate associated with the NetApp storage device.

Disk type (e.g. SSD, SAS, SATA, FC, etc.)

Speed of the disk in revolutions per minute. SSD disks will not display
RPMs as they are not a spinning disk.

Sum of Average Read IOPS for the user selected time period.

Sum of Average Write IOPS for the user selected time period.

The percentage % of post-cache service time used for requests out of the
available sample time. This metric indicates what portion of the time the
disk is busy servicing requests.

The date field applied to trending charts and selectable by the user.
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3.24 SLA Latency Exceptions

Description: This operations level report shows Volumes by Tier that exceed SLA latency thresholds.
This report is easily modified to change SLA values based on individual customer requirements. The
example is based on Platinum, Gold, Silver and Bronze Tier structures with SLA’s pre-defined. The

report will only show volumes for each Tier that exceed the SLA.

Pre-Requisites: Annotations/definitions are necessary for Service Level/Tier. This is

only available in

OnCommand Insight versions 7.3 or later. Required licenses for OCI are Discover, Perform and Plan.

SLA Latency Exception
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Data Dictionary

] Select This Report

Field Description

Tier

Cluster

Node

Aggregate

Volume

Total IOpS

Total MBps

Latency (ms)

Peak Latency (ms)

Name of the physical storage tier configured within OCI.

Name of the NetApp Cluster discovered by OCI.

Name of the NetApp Node associated with the NetApp Cluster discovered
by OCI.

Name of the Aggregate associated with the NetApp Node.

Name of the Volume (Flexvol) associated with the NetApp Node.

Sum of Average 10pS (both Read and Write) as reported by the volume
hourly for 14 days.

Total Throughput (both Read and Write) in MB/sec averaged hourly for 14
days.

Total Response Time (Latency) in milliseconds averaged hourly for 14 days.

Peak Response Time (Latency) in milliseconds averaged hourly for 14
days.

© 2018 NetApp, Inc. All rights reserved.

F NetApp’



Introduction

Capacity

Management

Performance
Management

Demand

Management

Financial
Management

Asset
Management

Workfl
and

ow Metrics
Triggers

List of
All Reports

Overview

Service Level Objectives
Perform. Response Time

WebUI — Service Level
Performance Obijectives

Storage Performance
Trends

WebUI — Storage
Performance Trends

10 Density with Date and
Time Prompts

Capacity and Performance
— Virtual Machines

WebUI — Capacity and
Performance — VMs

Top 10 and Bottom 10
Apps by Performance

WebUI — Top 10 and
Bottom 10 Apps by Perf

NetApp Node
Performance by Protocol

NA Node Performance w/
SLA-SLO Thresholds

WebUI — Performance
by Node

Peak Performance WebUI — Peak
Trends Performance Trends
SAN Switch — Slow WebUI — Slow

Drain Analysis

Drain Devices

QoS Policy and Status

Storage at Rest

WebUI — Storage at Rest

Storage Port Distribution

Performance by Array

WebUI — Performance
by Array

Potential Resource
Contention — NetApp

Potential Resource
Contention — SAN

Exchange Dashboard

WebUI — Exchange
Dashboard

WebUI — Quality Assured
Performance Tier Status

NetApp Volume Latency ‘

WebUI — NetApp

‘ Switch Port Performance
‘ Volume Latency

Application Capacity
and Performance

WebUI - NetApp Disk

WebUI — Orphaned Vols —

Flash Pool and Flash

Performance

168

SIWN R SASTEOEN Latency by Site and Tier

Storage at Rest Cache Analytics

WebUI — ESX
Environment Performance

All Flash FAS
Performance Summary

WebUI — All Flash FAS
Performance Summary

Tier: Gold - SLA: 5 ms

Pier  Clunter Node

ol stap-po-o0)

Clustar

reag-gie 1

L

Srar2e  mappou-aY
Sonze  teasom L0 g e St
oo rEapemat.aD)
Suoeoe  eapiontOl-a gt dtn
orse  reapg Ol rfap-pha b
L R Y L
Benze mapem )0l mppratll ey
Brosse  Mapoin L.0l.e - A0 -b
See2e  roap4ma) 209
Groeae  MApgAat.clY

Byeese  readpias Ofa rp-pa A 200

Mas-oto-cd1-0¢2

Tier: Sliver - SLA: 10 me

Pler  Quxter Node

St ap- <0 stagohul.OT-G2a
Sver  tappimlc0)  shapetul-SlOde
Shoer  Map-pulo0Y  sacoful-0t-03e
Svet om0l sapotal .03
Shear  tlap-prel <01 slepptud. .t 0
Sheer  Mappree)-20!  slagohni-0t.002
Shver  mappmd<ll  elsoptud-91.032
Shver  Map-prad20!  slaoateloSt.00e
Sver  Map <0l sapshieZoOtOle
Shvat  map-pa -2 stapprui-2r2e
Sheer mappla0t  staophul.obi.03e

A egaw

a2

Aggregaw
rag-gtad-ct!
mtap-phx 1.cP!

Ho-ohu-cOt

stap-shxdch!

Hg-chald St

mtag-ghel-cOt

ot
nag-Enat-clt

stag-gha 2001

Node
Mas-phnt o081
Mapohzt-0.0V.0
saggnet-ci-L1
ens-phut-Ot-g
ripponnt.c01.0T0
ntap ot -2
riapotnt.0le
rtasgtin 018
rtazghe! U)a
rispohiet-01.0
arap-pfort-c01.81
riagghs!.c1.810

Mapohet-Ole

Mag-ptu -l B-a gy _SAS1T 2

Thare are mo volumes thit excesd the SLA cntena of 2 ma for the Platieum Tier

Agregate

thap-phon 181010 st _saade Stk

Alagston b eSt 0 0 st _sstadiy_ 01
- proc 00 - sgur!_smadin_Oa

Mo

1014 o2 _sata™Iy_remny
mhe-gta 1. OB 1010 aggr 1 _astadic_Da

Aap-ato 1-0 1.8 3o 2_sata™x_rean

atapston 1.0 )4 05972 sataTn_remry
stp-ata 101 ol _satal sesn
stap-gro L0 g2 _sataTd_temm
=10 atee 1014 05073 _SatATN_swmey

Mig-atut-e210-& agyrt_ssalth b

10 agrt_stadin_ Db

she-oto 1014 0503 _sstally setey

Voturre Toul 10ps Total MBpa Latency (s} Peak Latency (mx)

040 Extame 2 _sag38T <01 _Ddb PRSP 2-008 ainphuZ-of 1-atage0t A_pod_cendiesen_2bI2 acs E1 e s 122

Vorame Totali0ps  Totsl MBps  Latency (ma)  Pesk Latency (ma)
JR-sagy_mw ses TT_od1 0 rap-pa <01 stapstaobi-nwed) fusesmirce_Bbrcl_o_nte 0 0 N% m
W& 90 _SASLE Jv rap-phat <0) stap-gtix 1o0 | Seenel! a_candape_manedb_&taDE_sow ALy “ nw w
L0 agut sasid7 81 e PRS00 L0 sap-hod o0t prod0 T B _wn SDS e b ne *
O agp!_sasiJT B 0 tapptad <0V dap st o0 stage0 T 54 _riaa_sitrence_sok o ! 4 um (A1)
s ogy ! _sanlldT 21 00 el <0 tlap-ohad COT a0 ) rarheing snsyfcs glvew scsll mow % ‘ s =~

raas-pht20 ) atne-ohu 1ol i-2raed ! Soe_Sw_bip_mariast_sow 2 1 ne 138
O-£agy2_sasl000 1 200 R sl <0 slap-ptee, ~redQl pat_gen_sar_pges_ soeld_mew n ns o
D-aagp! _sastdT &1 % PRAS-ph ] LU M-St - e { mavteing_snmytes i vew_scslt mew > nes 3
-3 myri_sass00G_o0t NP2 S0 rtap-p G0 -prod0 1 pat_ges_sov_gea_scrOd_iscu 3 ne Lri]
L-2agp2 52512 v AP t0Y M-t t-o0 ! -2 eQalt Mg _Sw_Otvil_menedt_ece x . 1My n
-2 agut_sasiZT 0! _Ub an-phu 2 <0Y map-ptood - prod0 1 £_sefiyw_4b_dats_sonl ' L B2 3Ts

Voturme Tots 10pS  Totsl Mt
MAD-Shw 10T o ToBN Qevapll | Sa_dalmase rysy Bvg acs ' 0
Rap i V00T MEp g 102 davin0 ) ort_gea_sov_gas_satl) isow 2 &
AN 105 10As- 3N 051 Qeranlt pra_gan sst_gan_sarte ascs n -
wap-ptw 1074 sv_taporodile_omal 2 aos R '
Map3fu 100t rtapna Lo Jevin ! (e1_goa_gas_sol_gsk sobts_acs ) L
map-phw i 1a o _maporodlZe_ovais_sce st J
maptw 1014 vv_Sappro®de_sval!_saw » 0
ap-pha V0l e wv_mappradils_asvelll acs aw u
mapphn 1014 v _tapprofian_avelt ! _acwy w0 u
tapshe 1-01.4 av_maporoin_sveld_acs 0 1
RAD-SN 1-COT Mimd-gha -0 Qevepl ) My _urnadewn | 3.4 3
1230 ohe 1 <2 P ghe <21 .Qevapll | epmmidiyphet_sranitive | ]
Rap- P 1014 e _tappro®ln_rmall] scs i 0

SLA Latency Exception

Dt Cofection Pered s 14 Days Hauty Avernges md Pasks

Latemcy ¢mu)  Pesk Latency (rma)
2N 2%
20 “
2 b
275 L
MM =
1957 -
na n
wor -
TLT) -
"ne 10
s -
rn "
7% ™

Click on the screen shot above to return to the report description.

© 2018 NetApp, Inc. All rights reserved.

i NetApp’



Introduction

Capacity

Management

Performance
Management

Demand
Management

Financial
Management

Asset

Management

Workflow Metrics

and

Triggers

List of
All Reports

Overview Service Level Objectives | WebUI — Service Level Storage Performance WebUI — Storage Peak Performance WebUI — Peak 10 Density with Date and |Capacity and Performance| WebUI — Capacity and
Perform. Response Time | Performance Objectives Trends Performance Trends Trends Performance Trends Time Prompts — Virtual Machines Performance — VMs
Top 10 and Bottom 10 WebUI — Top 10 and NetApp Node NA Node Performance w/| WebUI — Performance SAN Switch — Slow WebUI — Slow

Apps by Performance

Bottom 10 Apps by Perf

Performance by Protocol

SLA-SLO Thresholds

by Node

Drain Analysis

Drain Devices

QoS Policy and Status

Storage at Rest

WebUI — Storage at Rest

Storage Port Distribution

Performance by Array

WebUI — Performance
by Array

Potential Resource
Contention — NetApp

Potential Resource
Contention — SAN

Exchange Dashboard

WebUI — Exchange
Dashboard

WebUI — Quality Assured
Performance Tier Status

NetApp Volume Latency

WebUI — NetApp

‘ Switch Port Performance
‘ Volume Latency

Application Capacity
and Performance

WebUI - NetApp Disk
Performance

SLA Latency Exceptions BEUE[aVA ASTIER=13lo MN(=Tg

3.25 Latency by Site and Tier

Description: This operations level report shows Latency charts and thresholds by Site/Data Center
and Tier. The Report Query that supports the chart structure in Cognos contains a data item field
called ‘Threshold’. This field can be modified with the appropriate SLA latency values per

configured Tier.

Pre-Requisites: Annotations/definitions are necessary for Data Center and Service Level/Tier. This
is only available in OnCommand Insight versions 7.3 or later. Required licenses for OCI are
Discover, Perform and Plan.

Latency by Site and Tier
Site: LV HQ - LHQ
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WebUI — Orphaned Vols —
Storage at Rest

Flash Pool and Flash
Cache Analytics

WebUI — ESX
Environment Performance

All Flash FAS

Performance Summary

WebUI — All Flash FAS
Performance Summary

Data Dictionary

Field Description

Data Center

Tier

Date

ReadLatency (ms)

Write Latency (ms)

Total Latency (ms)

Peak Latency (ms)

] Select This Report

OCI configured annotation. Defines the location or Data Center associated
with the specific device.

OCI configured annotation. Defines tiers of storage based on disk type, disk

speed, storage

array or pool, etc.

Hourdatetime and/or fulldate fields derived from the Time Dimension and
Date Dimension tables in the DWH.

The time it takes from the moment a READ request for information arrives
at the storage device to the time when the storage device begin to send the
information back in response. This is the actual latency of the device in
milliseconds. Collected hourly for a period of 14 days.

The time it takes from the moment a WRITE request for information arrives
at the storage device to the time when the storage device begin to send the
information back in response. This is the actual latency of the device in

milliseconds. Collected hourly for a period of 14 days.

The time it takes from the moment a request for information arrives at the
storage device to the time when the storage device begin to send the
information back in response. This is the actual latency of the device in
milliseconds. Collected hourly for a period of 14 days.

The maximum time it takes from the moment a request for information
arrives at the storage device to the time when the storage device begin to
send the information back in response. This is the actual latency of the
device in milliseconds. Collected hourly for a period of 14 days.
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3.26 WebUI — Orphaned Volumes — Storage at Rest

Description: This WebUI based dashboard showing volumes that are orphaned by performance.
The criteria is user selectable though the recommendation is ninety (90) days of 10pS that are equal

to zero (0).

Pre-Requisites: Requires access to the OCI WebUI. This is only available in OnCommand Insight
versions 7.3.1 or later. Required licenses for OCI are Discover, Perform and Plan.

Volume Detail
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Environment Performance

All Flash FAS
Performance Summary

WebUI — All Flash FAS
Performance Summary

Data Dictionary

Field Description

Storage

Name / Volume

Vendor

Date

IOPS — Total (10/s)

Capacity — Total (GB)

] Select This Report

Name of the storage device monitored by OCI.

Name of the volume associated with the storage device monitored by OCI.

Name of the manufacturer associated with the storage device monitored by

OCl.

The date field applied to trending charts and selectable by the user.

Measures the average total number of I/O service requests on the volume

(measured in 1/O per sec) for the user selected time period.

Volume or Internal volume capacity allocated to host initiators.
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3.27 Flash Pool and Flash Cache Analytics

Description: This report shows performance results of NetApp Storage Node utilization %, Cache
Hit % and Disk Reads Replaced. On the lower half, each Flash Pool enabled aggregate is visible

showing Average IOpS for FLASH (SSD) disks, disk utilization and peak disk utilization for FLASH
disks. Then on the bottom, the same metrics for Capacity disks e.g. SATA, FC, SAS, etc.

Collection time is 14 days hourly.

Pre-Requisites: This is only available in OnCommand Insight versions 7.3 or later. Required
licenses for OCI are Discover, Perform and Plan.
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Click on the report screen shot above to view an enlarged image.

Data Dictionary

Node
Aggregate
Date
Capacity (GB)
Utilization %
Cache Hit %

Disk Reads Replaced

Disk Utilization

Peak Disk Utilization

Avg 10pS

WebUI — Orphaned Vols — S EE Nl =l RS ER))
Storage at Rest Cache Analytics

WebUI — ESX
Environment Performance

All Flash FAS
Performance Summary

WebUI — All Flash FAS
Performance Summary

by OCI.

] Select This Report

Field Description

The storage node associated with the 7-Mode or CDOT cluster discovered

The name of the aggregate or storage pool associated with the storage

node.

Hourdatetime and/or fulldate fields derived from the Time Dimension and
Date Dimension tables in the DWH.

Total Usable Capacity in GB of the Aggregate (post RAID)

Average Utilization of the Node (CPU+WAFL_ex+Kahuna Domain) hourly

for 14 days.

Average Cache Hit % for 14 days hourly.

Amount of Total IO disk reads that were replaced by cache.

Average Disk Utilization % reported by the disks that support the storage
pools or aggregates hourly for 14 days.

Peak disk utilization for 14 days hourly.

Sum of Average IOpS as reported by the volumes associated with
aggregates hourly for 14 days.
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3.28 WebUI — ESX Environment Performance

Description: This WebUI based dashboard provides visibility into ESX Server performance.
Individual ESX servers can be displayed by typing in the server name at the top left. CPU and
Memory Utilization trending charts are shown at top. A list of ESX Host servers are available on the
right with drill down capability. A bubble chart showing IOpS vs Latency by Virtual Machine and Top
VMs and ESX by IOpS, Latency, CPU and Memory Utilization round out the report.

Pre-Requisites: Requires access to the OCI WebUI. This is only available in OnCommand Insight
versions 7.3.1 or later. Required licenses for OCI are Discover, Perform and Plan.
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Click on the report screen shot above to view an enlarged image.

Data Dictionary

$ESXHost
Name / ESX Host
Date

CPU Utilization

Memory Utilization

IOpS — Total (I0/s)

Latency — Total (ms)

] Select This Report

Field Description

Dashboard variable used to filter the report for individual ESX Hosts.

Name of the ESX Host/Server monitored by OCI.

The date field applied to trending charts and selectable by the user.

ESX Host/Server CPU Utilization % or the user selected time period.

ESX Host/Server Memory Utilization % or the user selected time period.

Sum of Average 10pS (both Read and Write) as reported by the volumes
that support datastores for each ESX Server for the user selected time

period.

Average Latency in milliseconds (both Read and Write) as reported by the
volumes that support datastores for each ESX Server for the user selected

time period.
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3.29 All Flash FAS Performance Summary

Description: This dashboard shows a capacity summary and performance metrics with trends for
NetApp All Flash FAS arrays. A summary of capacity and performance is visible at the top of the
page. Individual nodes can be selected from the drop-down list on the far right. Performance charts
for 10pS, Latency, Throughput and CPU Utilization are shown with hourly data for 14 days.

Pre-Requisites: Required licenses for OCI are Discover, Perform and Plan.
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Click on the report screen shot above to view an enlarged image.

Data Dictionary

Node Name
Date

Dimension tables in the DWH.

Usable Capacity
B

] Select This Report

Field Description

Name of the NetApp node monitored by OCI.

Hourdatetime and/or fulldate fields derived from the Time Dimension and Date

Usable capacity in TB as reported by the storage pool or aggregate and contained
in the Storage and Storage Pool Capacity Fact table.

Used Capacity TB Used capacity in TB as reported by the storage pool or aggregate and contained in
the Storage and Storage Pool Capacity Fact table. If Thin Provisioned, then Used =
Written. If Thick Provisioned then Used = Allocated.

Average CPU %

days.

Peak CPU %

days.

Sum of Avg IOpS Sum of Average Protocol 10pS (e.g. NFS, CIFS, FC, iSCSCI) as reported by the
NetApp Node collected hourly for 14 days.

Average CPU Utilization % as reported by the NetApp Node collected hourly for 14

Peak CPU Utilization % as reported by the NetApp Node collected hourly for 14

Average Latency  Average Latency in milliseconds as reported by the NetApp Node hourly for 14
days.

Sum of Avg MBps Sum of Average Throughput in MB/second as reported by the NetApp Node hourly
for 14 days.

Peak 10pS
Peak Latency
Peak MBps

14 days.

Peak of Protocol IOpS as reported by the NetApp Node hourly for 14 days.
Peak of Latency in milliseconds as reported by the NetApp Node hourly for 14 days.
Peak of Total Throughput in MB/second as reported by the NetApp Node hourly for
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3.29 WebUI - All Flash FAS Performance Summary

Description: This WebUI based dashboard performance metrics with trends for NetApp All Flash
FAS arrays. Individual nodes can be filtered using the $Node input at top left. A summary of

performance metrics is visible at the top of the page. Performance charts for I0pS, Latency, and
CPU Utilization are shown with a user selected time period.

Pre-Requisites: Requires access to the OCI WebUI. This is only available in OnCommand Insight
versions 7.3.1 or later. Required licenses for OCI are Discover, Perform and Plan.
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Click on the report screen shot above to view an enlarged image.

Data Dictionary

] Select

WebUI — All Flash FAS
Performance Summary

This Report

Field Description

Node / Name

Date

Average CPU Utilization

Peak CPU Utilization

Sum of Avg I0pS

Average Latency

Sum of Total MBps
Peak IOpS

Peak Latency

Name of the NetApp node monitored by OCI.

The date field applied to trending charts and selectable by the user.

Average CPU Utilization % as reported by the NetApp Node collected
hourly for 14 days.

Peak CPU Utilization % as reported by the NetApp Node collected hourly

for 14 days.

Sum of Average Protocol I0pS (e.g. NFS, CIFS, FC, iSCSCI) as reported
by the NetApp Node collected hourly for 14 days.

Average Latency in milliseconds as reported by the NetApp Node hourly for

14 days.

Sum of Average Throughput in MB/second as reported by the NetApp Node
hourly for 14 days.

Peak of Protocol IOpS as reported by the NetApp Node hourly for 14 days.

Peak of Latency in milliseconds as reported by the NetApp Node hourly for

14 days.
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Demand Management Overview

These are some of the day-to-day and monthly demand
management tasks that can be addressed by leveraging

the reports in this catalog. Here are some of the

objectives met by this section:

= Application Service Level Management

* Any modifications to the Data Dictionary for the reports shown will require a custom report.
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Performance Availability

Demand Profile Reporting

Capacity and Performance Planning

Workload Characterization Review
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4.1 NetApp Node Head Room

Description: This dashboard shows the amount of head room (available performance) for
each individual NetApp node grouped by Cluster. The objective is to isolate Node CPU %
and Node Latency then provide a comparison of Node CPU % vs Disk Utilization %. Node
operational analysis appears in the form of a bubble chart comparing CPU % with Latency
(ms) with a threshold of 2ms latency and 80% CPU utilization. Nodes that fall outside of
the range (green) will have reduced available performance. A summary for each node is
available above the charts with a KPI Status.

Prerequisites: This is only available in OnCommand Insight versions 7.3.1 or later.
Required licenses for OCI are Discover, Perform and Plan.

NetApp Node HEAD ROOM
Cluster: netapp-lv-cluster
Node Name: netapp-lv-cluster-03 Y
\ N 3 s
26.43% 0.83 ms » ot
S | N T o | e | | | e | | e | ey | e
N . * e
22.19% 0.33 ms ooy Seslipbh )
Node Name: netapp-lv-cluster-05 - LBy RN | hes 2% A oy - - o
/‘ ‘\ ' W T -
66.11% 2.52 ms S Bt o i T e
182 Click on the report screen shot above to view an enlarged image.

Data Dictionary

Field®

|| Select This Report

Cluster
Node
Model
Version
State
Memory
CPUs
Date

Usable (TB)

Used (TB)

Total IOpS

Node CPU %
Latency (ms)
Total MBps
Peak Latency
Peak CPU
KPI Status

Description

Name of the NetApp Cluster (CDOT or 7-Mode) monitored by OCI.
Name of the Node or HA Pair associated with the Cluster.

Name of the Model associated with the NetApp Node.
ONTAP version for the NetApp Node.

State of the NetApp Node (e.g. Healthy, Degraded).
Amount of memory installed in the NetApp Node.
Number of CPUs installed in the NetApp Node.

Hourdatetime and/or fulldate fields derived from the Time Dimension and Date Dimension

tables in the DWH.

Usable capacity in TB as reported by the storage pools associated with the storage node and

contained in the dwh_inventory.storage_pool table

Used capacity in TB as reported by the storage pools associated with the storage node and

contained in the dwh_inventory.storage_pool table.

Sum of Average Protocol I0pS (e.g. NFS, CIFS, FC, iSCSCI) as reported by the NetApp

Node collected hourly for 7 days.

Average CPU Utilization % as reported by the NetApp Node collected hourly for 7 days.

Average Latency in milliseconds as reported by the NetApp Node hourly for 7 days.

Sum of Average Throughput in MB/second as reported by the NetApp Node hourly for 7 days.

Peak of Protocol IOpS as reported by the NetApp Node hourly for 14 days.

Peak CPU Utilization % as reported by the NetApp Node collected hourly for 7 days.

WHEN CPU % <=50 AND Latency <=2 THEN ‘Good’

WHEN CPU % between 50 and 80 AND Latency <=2 THEN ‘Watching’

WHEN CPU % <=50 AND Latency <2 THEN ‘Watching’
WHEN CPU % between 50 and 80 AND Latency >2 THEN *‘Alert’

WHEN CPU % > 80 AND Latency >2 THEN ‘Warning’
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4.1 WebUI — NetApp Head Room Data Dictionary | | Select This Report

Description: This WebUI based dashboard tracks Head Room or Available Performance for Field Description
NetApp Nodes. A list of Nodes is available on the right with drill down capability. On the top left, a

detailed list of Nodes with performance metrics show CPU Utilization, Latency and IOPS. Total

Storage / Name Name of the Node monitored by OCI.
refers to both Read and Write for all metrics. Max refers to Peak for the user selected time period.
Trends for CPU and Peak CPU % are shown in the middle and a bubble chart comparing Latency
with CPU % is at bottom left with a top to bottom Node utilization chart at bottom right. Date The date field applied to trending charts and selectable by the user.

Prerequisites: Requires access to the OCI WebUI. This is only available in OnCommand Insight
versions 7.3.1 or later. Required licenses for OCI are Discover, Perform and Plan.

Utilization — Total (%) Average CPU Utilization % as reported by the NetApp Node for the user
selected time period.
NetA; Head Room 3h 2an 34 70 s (D Edit OFF Sae | v . . . .
o Utilization — Max (%) Peak CPU Utilization % as reported by the NetApp Node for the user

© Storage Utilization - Total (%) v Utilization - Max (%) Latency - Total (ms) I0PS - Total (10/s) Name - seleCted tlme perIOd'

® mdenta 31.04 9133 135 6,070.23 21| chgntap . .

Latency — Total (ms) Average Latency in milliseconds as reported by the NetApp Node for the
@ ngsntal 2623 929.51 236 3,198.58 mdcnta user selected tlme peI’IOd

@ ngsntap(4) 18.30 87.84 15.81 581.39 _| mdcnta '

mdcnta

IOPS — Total (10/s) Sum of Average Protocol 10pS (e.g. NFS, CIFS, FC, iSCSCI) as reported
o 00 mdenta . .

. W by the NetApp Node for the user selected time period.

= o ngsntap

0 0 ngsntag

atency vs Utilization Node Utilization Comparison ngsntap

Latency - Total (ms) ngsntar

® - f—

L ——
, . . - .~ ® mdcntap _—
’ " ? Mi\imhu:n— Total (%) " . “ ’ " ? mw\swnmtmn 'TU'B??‘WJ ” B "
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4.2 Available Performance

Description: This dashboard reports on Available Performance. Top Available Performance by
Array and by Storage Pool are in the first two charts. On the right side are charts showing
Available Performance by Business Unit and Application. The middle section shows Peak IOpS
Delivered as contrasted to Peak IOpS Capability. The bottom section displays a detailed list of
Available IOpS by Storage, Application and Business Unit.

Prerequisites: Annotations/definitions are necessary for Application and Business Unit. Requires
secondary ETL script to run nightly. This is only available in OnCommand Insight versions 7.3 or
later. Required licenses for OCI are Discover, Perform and Plan.

Powered by OnCommand Insig

Available Performance

186 Click on the report screen shot above to view an enlarged image.

Data Dictionary

|| Select This Report

Field Description

Storage Name

Pool Name

filer) discovered by OCI.

Application

volume capacity.

Business Unit

Name of the storage array (or filer) discovered by OCI.

Name of the storage pool or aggregate associated with the storage array (or

OCI configured annotation. Defines the application with host or internal

OCI configured annotation. Defines the Business Unit or Line of Business

(depending on config) with host or internal volume capacity.

Date

Date Dimension tables in the DWH.

Avg Volume IOpS

Hourdatetime and/or fulldate fields derived from the Time Dimension and

Sum of Average Volume 10pS reported by the volumes associated with the

storage device and collected daily for 90 days.

Peak Volume 10pS

device and collected daily for 90 days.

IOpS Capability

Peak Volume IOpS reported by the volumes associated with the storage

I0OpS Capability of the Storage Pool as published by the drive manufacturer.

Example: a 15K SAS drive supports 200 1OpS.

Available IOpS
% Available IOpS
Disk Utilization

IOpS Capability — Peak Volume I0pS.
Peak Volume IOpS / IOpS Capability.

Average Disk Utilization % reported by the disks that support the storage

pools or aggregates for the user selected time period.

© 2018 NetApp, Inc. All rights reserved.
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4.3 vCluster Capacity Performance Analysis

Description: This dashboard depicts the overall virtual infrastructure with a pulldown to
display a specific Cluster. It provides overall ESX Count; ESX CPU Count; ESX Memory;
overall VM Count; VM Allocated Capacity; and VM Used Capacity. The middle section
shows VM Capacity by State; VM Used Capacity Trending; ESX CPU Utilization Trending;
and ESX Memory Utilization Trending. The bottom section shows VM IOpS Trending; VM
Throughput Trending; and VM Latency Trending.

Prerequisites: This is only available in OnCommand Insight versions 7.2 or later. Required
licenses for OCI are Discover, Perform and Plan.

vCluster Capacity and Performance Analysis

ESX Count ESX CPU Count ESX Memory Count VM Count VM Allocated Capacity VM Used Capacity

178
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Field

ESX Count

ESX CPU Count

ESX Memory Count

VM Count

VM Allocated Capacity TB
VM Used Capacity TB

Used (TB)

72 1,740 33 TB 2,468 | 357.07 TB 263.05 TB
Cluster Name:
Virtual Machine Capacity oy state) Powered-Off Virtual Machines (used capacity Trending)
e o Free (TB)

ESX CPU Utilization %
ESX Memory Utilization %
VM IOpS

VM Throughput

VM Latency

1.500 MB/s State
Date

Data Dictionary

Description

Number of ESX servers estate wide.

Total number of VMs in the estate.

Capacity that is provisioned to virtual guests in TB.

|| Select This Report

Number of CPU’s associated with ESX servers estate wide.

Total amount of RAM memory in TB associated with ESX servers estate wide.

VM Used Storage shows the space actually occupied by the virtual machine files (Config

Files, Log files, VMDK & Snapshots, etc.) in the Virtual Machine Directory. Value of the used
storage will be changed or little more when the virtual machine is powered on because Swap
files will be created in the virtual machine directory and disappeared, when VM is powered

down.

Used capacity in TB. If thick provisioned, then used is equal to provisioned or allocated.
VM Allocated Capacity TB — VM Used Capacity TB

CPU Utilization % of the ESX host as reported by the virtual center client API.

Memory Utilization % of the ESX host as reported by the virtual center client API.

Total 10pS (both read and write) of the virtual guest as reported by the data store and
averaged hourly for past 7 days.

data store and averaged hourly for past 7 days.

Total Throughput in MB/second (both read and write) of the virtual guest as reported by the

Total Response Time in milliseconds (both read and write) of the virtual guest as reported by
the data store and averaged hourly for past 7 days.

State of the virtual guest, e.g. Powered-on, Powered-off, Suspended.

Hourdatetime and/or fulldate fields derived from the Time Dimension and Date Dimension
tables in the DWH.
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4.4 Global Capacity Planning and Performance

Description: This dashboard shows Global Capacity and Performance in order to plan.
On the top are trending reports for Storage Capacity; VM CPU and Memory Utilization; a
breakdown by OS; and Virtual Machine States. On the bottom are additional charts
displaying IOPS vs Latency (by VM) and to the right of that Top VM’s by various metrics
(CPU, Memory, IOpS, & Latency).

Prerequisites: This is only available in OnCommand Insight versions 7.2 or later. Required
licenses for OCI are Discover, Perform and Plan.

Global Capacity Planning and Performance

190 Click on the report screen shot above to view an enlarged image.

Data Dictionary

|| Select This Report

Field Description

ESX Host / vCluster
Virtual Machine
Name

Capacity (TB)

Used Capacity (TB)

Projected Capacity
(TB)

Projected Used
Capacity (TB)

ESX CPU Utilization
%

ESX Memory
Utilization %

Virtual Machine
State

OS Breakdown
VM 10pS

VM Latency

Date

Name of the ESX Host/Server monitored by OCI.

Name of the VM Guest associated with the ESX Host monitored by OCI.

Capacity allocated for a storage pool as reported by the storage array in TB.

If thick provisioned, it is capacity that is visible to hosts. If thin provisioned, it is capacity that
is written in TB.

Forecast Capacity (TB) as reported by the storage pool and calculated via linear regression
formula.

Forecast Used Capacity (TB) as reported by the storage pool and calculated via linear
regression formula.

CPU Utilization % of the ESX host as reported by the virtual center client API.
Memory Utilization % of the ESX host as reported by the virtual center client API.
State of the virtual guest. E.g. online, offline, idle.

Percent of virtual guests by operating system.
Total IOpS (both read and write) of the virtual guest as reported by the data store and
averaged hourly for past 7 days.

Total Response Time in milliseconds (both read and write) of the virtual guest as reported by
the data store and averaged hourly for past 7 days.

Hourdatetime and/or fulldate fields derived from the Time Dimension and Date Dimension

© 2018 NetApp, Inc. All rights reserved.
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4.5 Application Workload Analytics

Description: This interactive report enables the user to select an Application and
Service Level to show IOpS and Latency Trending, I/O Density Trending by Volume and
Latency Trending by Volume with SLO/SLA’s based on the selected Service Level.
Service Levels are NOT OCI annotations. They are pre-programmed with values in the
report SQL and are defined below.

Prerequisites: Annotations/definitions are necessary for Application. Requires
secondary ETL script to run nightly. There is a Non-ETL version as well. This is only
available in OnCommand Insight versions 7.2 or later. Required licenses for OCI are
Discover, Perform and Plan.

Powered by OnCommand Insight
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Data Dictionary

Data Center
Device.

Application
capacity.

Volume Name
by OCI.

Date

|| Select This Report

Field Description

Dimension tables in the DWH.

Avg 10pS

collected hourly for 14 days.

Avg Latency

application and collected hourly for 14 days.

IOpS / TB

Level DEFAULTS are defined as follows:

+ Capacity = IOpS/TB < 128

* Value = IOpS/TB < 512

» Performance = IOpS/TB < 1024
» High Read = IOpS/TB < 2048

* High Write = IOpS/TB < 4096

* Extreme = 10pS/TB > 4096

Data Center location annotation configured in OCI and assigned to the Storage

OCI configured annotation. Defines the application with host or internal volume

Name of the volume or internal volume associated with the storage device monitored

Hourdatetime and/or fulldate fields derived from the Time Dimension and Date

Average Volume 10pS reported by the volume associated with the application and

Average Volume Latency in milliseconds reported by the volume associated with the

10 Density or Average IOpS per TB of capacity range. Based on I0OpS/TB —Service
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4.5 WebUI — Application Workload Analytics

Description: This WebUI based dashboard tracks Application by Service Level to show
I0pS and Latency Trending, I/0 Density Trending by Volume and Latency Trending by
Volume. A list of applications is available on the right with drill-down capability.
Individual applications or service levels can be filtered at the top left.

Prerequisites: Annotations/definitions are necessary Application and Service Level/Tier.

This is only available in OnCommand Insight versions 7.3.1 or later. Required licenses
for OCI are Discover, Perform and Plan.
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Data Dictionary

|| Select This Report

Field Description

$application

$servicelLevel

Application capacity.

Dashboard variable used to filter the report for individual applications.
Dashboard variable used to filter the report for individual service levels.

OCI configured annotation. Defines the application with host or internal volume

IO Density or Average IOpS per TB of capacity range. Based on IOpS/TB —Service
Level DEFAULTS are defined as follows:
+ Capacity = IOpS/TB < 128

Service Level

* Value = IOpS/TB < 512

+ Performance = IOpS/TB < 1024
+ High Read = IOpS/TB < 2048

+ High Write = IOpS/TB < 4096

+ Extreme = 10pS/TB > 4096

Volume

Name of the volume or internal volume associated with the storage device monitored

by OCI.
Date The date field applied to trending charts and selectable by the user.
Avg I0pS Average Volume 10pS reported by the volume associated with the application for the

Avg Latency

IO Density

user selected time period.

Average Volume Latency in milliseconds reported by the volume associated with the
application for the user selected time period.

Average 10pS / TB of capacity for the user selected time period.
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4.6 Node Performance Capacity Analytics

Description: This dashboard shows the state of NetApp Node Performance Capacity.
Its similar to a Head Room report showing Latency vs CPU % and specific nodes that
fall out of the optimized range (green). Nodes outside the optimized range are featured
at the top right. Free performance capacity by node, 95th percentile latency and 95th
percentile CPU % are graphed for each node. Latency and CPU trends are visible at
bottom right.

Prerequisites: This is only available in OnCommand Insight versions 7.3.1 or later.
Required licenses for OCI are Discover, Perform and Plan.

Node Performance Capacity Analytics

& | : qu
* . J\ M ‘m? :ﬂ

Y ©
.
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Node Performance .
Capacity Analytics Performance Comparisons

© 2018 NetApp, Inc. All rights reserved.

App Capacity & Perform Trends
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Re-Tiering or Re-Sizing

Virtual Machine Candidates for

\

Data Dictionary | | Select This Report

Field Description

Node Name Name of the NetApp Node monitored by OCI.

Hourdatetime and/or fulldate fields derived from the Time Dimension and Date
Dimension tables in the DWH.

Date

Latency (ms) Average Latency in milliseconds as reported by the NetApp Node hourly for 14

days.
Peak Latency Peak Latency in milliseconds as reported by the NetApp Node hourly for 7
days.
CPU % Average CPU Utilization % as reported by the NetApp Node collected hourly
for 14 days.

Free Performance Capacity Latency (ms) / CPU % / 82 (82 is equal to 80% CPU + 2 ms latency).

95™ Percentile Latency Indicates that Peak Latency is no more than 95% of peak over the hourly
collection period for 14 days.
95" Percentile CPU % Indicates that Peak CPU % is no more than 95% of peak over the hourly

collection period for 14 days.

Node Utilization Same as CPU %.

Peak Utilization Peak CPU Utilization % as reported by the NetApp Node collected hourly for

14 days.
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4.7 Performance Comparisons

Description: This dashboard shows performance comparisons between yesterday’s
data and today’s. Additionally, there are parallel charts that show the difference
between one week ago and today. 30-day trend charts are shown on the right. A drop-

Data Dictionary

down is available for users to select individual storage devices for filtering.

Date

Prerequisites: This is only available in OnCommand Insight versions 7.3.1 or later.
Required licenses for OCI are Discover, Perform and Plan.

Powered by OnCommand Insight

Performance Comparisons
Select Storage Array:  [Storage Name ]

Sum of Total IOpS (vesteray vs Toaay)

Today
- Yesterday

Average Latency (vesteray s roday)

B9 10111213 418
24 Hour Period

Sum

Sum of Total IOPS (ore week 4go vs Todey

One Week Ago
Today

o 10111213 14161817 18 192021 2223
24 Hou Period REE
Average Latency (ore weex ago vs odsy) Disk

One Week Ago
Today

CPU

891011121314 1518
24 Houwr Period

Average latency oos

ams

of Total |OpS (30 0y 1rend

Utilization % (z00sy rend

Storage Name

Sum of Total IOpS

Average Latency

Disk Utilization %

CPU Utilization %

|| Select This Report

Field Description

Name of the storage array (or filer) discovered by OCI.

Hour, and/or fulldate fields derived from the Time Dimension and Date
Dimension tables in the DWH.

Sum of Average 10pS reported by volumes associated the storage device.

The time period varies between charts. Hourly metrics (24 hours) are used for
comparisons. Daily metrics are used for trending over 30 days.

Latency in milliseconds reported by volumes associated with the storage

device. The time period varies between charts. Hourly metrics (24 hours) are
used for comparisons. Daily metrics are used for trending over 30 days.

or aggregates daily for 30 days.

Average Disk Utilization % reported by the disks that support the storage pools

Average CPU Utilization % as reported by the Node daily for 30 days. For
Symmetrix Arrays, this will be FA Port Utilization.

Utilization % o0y 1rend
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4.8 Application Capacity & Performance Trends with Forecast

Description: This dashboard shows Application Capacity and Performance trends including a
6-month capacity forecast. Capacity and Performance metrics summary is shown at top.
Individual applications can be selected from the prompt page at run-time. Default will display

Data Dictionary

Application

all applications on individual pages at run-time. Capacity forecast is based on Compound

Average Growth Rate (CAGR) function in MySQL and projected 6 months into the future.

Performance charts are available showing 30-day trends.

Prerequisites: Annotations/definitions are necessary for Applications. Requires secondary ETL

Date
Allocated Capacity GB

script to run nightly. There is a Non-ETL version as well. This is only available in OnCommand

Insight versions 7.3.1 or later. Required licenses for OCI are Discover, Perform and Plan.

Used Capacity GB

Powered by OnCommand Insight
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Allocated Capacity Used Capacity

4,684 GB 4,026 GB

Capacity Utilization Trend and Forecast (six vonths)

Average |OpS Trend (30 pap)

CPU Utilization (s00ay
™

w1612 201701 201702 w1703 201704 201705

Application Capacity and Performance Trends with Forecast

% Used

86%

Average I0pS

217 10s

201708 201707
Usedes

201708 2017-08 201710 20171 201712

ProjectedUssdGB

Average Latency Trend (300ay)

ST P PP S O E S

Memory Utilization (300ay
18%

Average Latency

2 ms

20180

Average Throughput Trend (30 pay
12 ps

SELPISEEPELELELELESEE

201802 2018.08

% Used
UsedGB
ProjectedUsedGB

Average Throughput

5 MBps

201804 201805

Average 10pS

Average Latency

Average Throughput

CPU Utilization

Memory Utilization

200

Click on the report screen shot above to view an enlarged image.

|| Select This Report

Field Description

OCI configured annotation. Defines the application with host or internal volume
capacity.

Fulldate field derived from the Date Dimension tables in the DWH.

Virtual Machine (VMDK), Volume or Internal Volume Allocated Capacity in GB
associated with Applications.

Virtual Machine (VMDK), Volume or Internal Volume Used Capacity in GB
associated with Applications. If capacity is Thick Provisioned, then used will equal
allocated.

Used Capacity GB / Allocated Capacity GB.
Same as Used Capacity GB.

Compound Average Growth Rate (CAGR) projected used capacity in GB for each
Application for 6 months into the future.

Average Daily IOpS for applications associated with Virtual Machines, Physical
Hosts or Internal Volumes collected for a period of 30 days.

Average Daily Latency in milliseconds for applications associated with Virtual
Machines, Physical Hosts or Internal Volumes collected for a period of 30 days.

Average Daily Throughput in MB/second for applications associated with Virtual
Machines, Physical Hosts or Internal Volumes collected for a period of 30 days

For Virtual Machines with Applications (otherwise NULL), this is VM CPU Utilization
% collected daily for 30 days.

For Virtual Machines with Applications (otherwise NULL), this is VM RAM Memory
Utilization % collected daily for 30 days.

© 2018 NetApp, Inc. All rights reserved.
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Application Capacity and Performance Trends with Forecast

Application: Travel Agency

Powered by OnCommand Insight
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Click on the screen shot above to return to the report description.
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4.9 Virtual Machine Candidates for Re-Tiering or Re-Sizing

Description: This dashboard shows Virtual Machine candidates that are flagged for retiring
or resizing based on configured criteria. If latency is greater than 50 milliseconds and CPU
count is greater than 2, then a ‘breach’ flag is triggered. Inventory summary is displayed at
top. Top 10 VMs by latency, least active by configuration and undersized hosts are shown in
charts. VM Host detall list is visible at the bottom of the page.

Prerequisites: Annotations/definitions are necessary for Applications and Service
Level/Tier. This is only available in OnCommand Insight versions 7.3.1 or later. Required
licenses for OCI are Discover, Perform and Plan.

Powers nsig
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202 Click on the report screen shot above to view an enlarged image.
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Data Dictionary | | Select This Report

Field Description

Application OCI configured annotation. Defines the application with host or internal volume capacity.
Tier Name of the physical storage tier configured within OCI.
Storage Name of the storage device monitored by OCI.
Data Store Name of the Data Store associated with the ESX Host monitored by OCI.
VM Host Name of the Virtual Machine associated with the ESX Host monitored by OCI.
VMDK Name of the Virtual Disk associated with the Virtual Machine.
Config Virtual Machine configuration using AWS standards:
 WHEN CPUs =1 THEN ‘t2.small’,
+ WHEN CPUs <=2 THEN ‘m4.large’,
« WHEN CPUs <=4 THEN ‘m4.xlarge’,
*+ WHEN CPUs <= 8 THEN ‘m4.2xlarge’
» WHEN CPUs <= 16 THEN ‘m4.4xlarge’,
+ WHEN CPUs <= 40 THEN ‘m4.10xlarge’
+ ELSE ‘m4.16xlarge’
CPUs Number of processors configured for each Virtual Machine.
Memory Amount of RAM memory configured for each Virtual Machine.

Provisioned GB Amount of capacity in GB provisioned from Data Stores to each Virtual Disk (VMDK).

Used GB Amount of used capacity in GB as reported by each Virtual Machine. If capacity is Thick

provisioned, then used will equal provisioned.

Total IOpS Sum of Average |OpS as reported by the Virtual Disk associated with the Virtual Machine daily for

30 days.

Average Latency in milliseconds as reported by the Virtual Disk associated with the Virtual
Machine daily for 30 days.

Latency (ms)

Status If latency is greater than 50 milliseconds and CPU count is greater than 2, then a ‘breach’ flag is

triggered.
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Click on the screen shot above to return to the report description.
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Application Costs w/ OpEx &| Showback — Compute &

Overwew Chargeback Cost Awareness CapEx Offset Storage Resources

Consolidated Chargeback
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' \

Financial Management Overview

These are some of the day-to-day and monthly financial
management tasks that can be addressed by leveraging the
reports in this catalog. Here are some of the objectives met
by this section:

= Actual spend vs. planned spend on storage assets

= Chargeback reporting

= Cost awareness
Cost of IOpS

= Cost forecasting

* Any modifications to the Data Dictionary for the reports shown will require a custom report.
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Capacity Performance Demand Financial Asset Workflow Metrics List of

LUl Management Management Management Management Management and Triggers All Reports

Overview Chargeback Cost Awareness Cost Forecast and Chargebac_k by BU and Consolidated Chargeback Application Costs w/ OpEx &| Showback — Compute &
Breakdown Application CapEx Offset Storage Resources

5.1 Chargeback (Compute and Storage) (Page 1 of 2)

Description: This dashboard shows Total Capacity Costs and Cost per IOpS which can be used for
Compute and Storage Chargeback. A global summary of capacity and costs are visible at the top of HEL R
p g g " g ry p y p Total Provisioned Total Provisioned Cost Physical Compute Storage Cost Virtual Compute Storage Cost Windows Configured Cost Linux Configured Cost Cost per 10pS

the page. Top Business Units, Applications and Hosts are displayed in bar charts. Allocated storage 702TB | $6.55 M $3.51 M $3.04 M $106,221 $97,794 $33
costs and cost per 10pS are trended for up to 1 year. A detailed list of business entities and compute Top Business Unfe 1 e o Applcatons o e s Top oSt e

costs are available at the bottom. e ot \ — 1
I

Customer Servic VOI-Stations DR | NODVDIESXVHO1 |

Prerequisites: Annotations/definitions are necessary for Costs, Application, Tenant, Line of Business, vimseessor.. [N iessucs | S |
Business Unit, Project and Service Level/Tier. This is only available in OnCommand Insight versions Ep— tesctcs on ] \
7.3.1 or later. Required licenses for OCI are Discover, Perform and Plan. v [ e |

0K 500K $1.000K 1500 K 52,000 K 50K 5200 K S400K 5600 K 800K 10K S100K 51,000 K

Allocated Storage Cost Trends Host Costs by Configuration Cost per |OpS Trends

Data Dictionary o B e
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S0 a2 1ot 170 17103 1704 1705 705 1707 1768 1708 17D 17N e R K Senz ot 1wz 1Oy 1Re RS oS (TRF 7R 7R 17O
Rk

Allocated Cost o o * e Cost per (opS

56,000 K ot ——e. 50,000 K 530K
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$2000% 20000 K S10K
See next page — '
&
o

Storage Cost Detail by Host/Server

Tenant Line of Business Business Unit Project Host os HostType | Processors | Memory | Configuredds | Configured Gost | Totsl Provisioned (GE) Total Provisioned Cost
ABC Company 511 Flight Ops Training NiA vswerpfodapdi Windows  Virtual 2 4,096 md Jarge $108.82 160 383360
ABC Gompany 511 Flight Ops Training NiA vswstgfodap01 Windows  Virtual 2 4096 mé large 5108.92 160 5833 60
ABC Company 511532551631 FitOpsTm/TmMaPrg/inFTTm/CusSveTm Training  svtabpwaD1 Windows  Virtual 2 4,096 md Jarge $108.82 7 538075
ABC Company  STI/S32551681  FIOpSTM/TMMePra/nFITm/CusSveTm Training  sviabpwa02 Windows  Virtusl 2 4,096 mé Jarge $108.92 7 5390.75
ABC Company ~ ST/S32551/681  FIOpsTm/TmMaPra/inFITm/CusSve Tm Training  svtemirt1 Linux Virtual 1 409 2 small $10.44 35 518235
ABC Company ~ 511/532551/631  FIOpsTm/TmMaPrg/inFTTm/CusSveTm Training  sipngapDi Windows  Virtual 2 4,096 md Jarge $108.82 40 5208 40
ABC Gompany ~ ST1/S32/551/681  FIOpSTm/TmMaPra/InFITm/CusSveTm Training  svisprwadl Windows  Virtual 2 4096 mé large 5108.92 80 541680
ABC Company 511532551631 FitOpsTm/TmMaPrg/inFTTm/CusSveTm Training  sutsrywbi 1 Linux Virtual 1 2048 2 small 51044 35 518235
ABC Company  STI/S32551681  FIOpSTM/TMMePra/nFITm/CusSveTm Training  sviunvwal 1 Windows  Virtusl 2 4,096 mé Jarge $108.92 7 5390.75
ABC Company ~ ST/S32551/681  FIOpsTm/TmMaPra/inFITm/CusSve Tm Training  vswirla2gwa0l  Linux Virtual 2 2048 mé large 54176 70 5364 70
ABC Company  STI/S32SS51681  FIOpSTM/TMMePra/nFITm/CusSveTm Training  vewirla2gwal2  Linux Virtusl 2 2048 mé.Jarge 54176 w0 5364.70
ABG Gompany  ST1/532/551/681  FIOpSTm/TmMaPra/inFITm/CusSveTm Training  vswirla2awsDi  Linux Vittual 2 2048 mé large 54176 Ll 5364 70

205 Click on the report screen shot above to view an enlarged image. © 2018 NetApp, Inc. All rights reserved. n NetApp*



Demand
Management

Performance
Management

Capacity
Management

Introduction

List of
All Reports

Workflow Metrics
and Triggers

Asset
Management

Financial
Management

Cost Forecast and

Cost Awareness Breakdown

Overview

Chargeback

Chargeback by BU and
Application

Application Costs w/ OpEx &
CapEx Offset

Showback — Compute &

Consolidated Chargeback Storage Resources

5.1 Chargeback (Compute and Storage) (Page 2 of 2)

Field Description

Tenant OCI configured annotation. Defines the tenant associated with host or internal
volume capacity.

OCI configured annotation. Defines the business unit associated with host or
internal volume capacity.

OCI configured annotation. Defines the line of business associated with host or
internal volume capacity.

Line of Business

Business Unit

Project OCI configured annotation. Defines the line of project with host or internal volume
capacity.

Application OCI configured annotation. Defines the application with host or internal volume
capacity.

Date Fulldate field derived from the Date Dimension tables in the DWH.

Host Name of the physical or virtual host monitored by OCI.

(O] Name of the host operating system. Physical non-ESX hosts will be equal to null
(result of agentless config).

Host Type Either virtual or physical.

Processors Number of processors configured for virtual or ESX hosts.

Memory Amount of memory configured for virtual or ESX hosts.

ConfiguredAs Virtual Machine configuration using AWS standards:
+ WHEN CPUs =1 THEN ‘t2.small’,
*+ WHEN CPUs <=2 THEN ‘m4.large’,
+ WHEN CPUs <=4 THEN ‘m4.xlarge’,
+ WHEN CPUs <= 8 THEN ‘m4.2xlarge’
+ WHEN CPUs <= 16 THEN ‘m4.4xlarge’,
*+ WHEN CPUs <= 40 THEN ‘m4.10xlarge’
+ ELSE ‘m4.16xlarge’

206
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Data Dictionary [ | Select This Report

Field Description

Configured Cost Based on user input parameters for costs associated with ConfiguredAs
Virtual Machines.

Total Provisioned TB ~ Amount of capacity in TB provisioned to virtual and physical hosts.

Total Provisioned GB  Same as above but for GB.

Total Provisioned Cost Virtual or physical host provisioned capacity * cost. Cost is either derived from
ConfiguredAs parameters or the cost annotation defined in OCI and assigned
to storage tiers.

Physical Compute
Storage Cost

Cost of storage associated with physical hosts. Total Provisioned GB * Cost.
Cost is derived from the cost annotation defined in OCI and assigned to
storage tiers.

Virtual Compute
Storage Cost

Cost of storage associated with virtual machines. Total Provisioned GB *
Cost. Cost is derived from the cost annotation defined in OCI and assigned to
storage tiers.

Windows Configured
Cost

Linux Configured Cost Based on user input parameters for costs associated with ConfiguredAs Linux
based Virtual Machines.

Based on user input parameters for costs associated with ConfiguredAs
Windows based Virtual Machines.

Pool I0pS Capability  10pS Capability of the Storage Pool as published by the drive manufacturer.

Example: a 15K SAS drive supports 200 10pS.

Disk Capacity GB Raw capacity of the physical disk in GB that supports the aggregate or storage
pool.
Disk Capacity Cost Disk Capacity Cost is derived from the cost annotation defined in OCI and

assigned to storage tiers.

Cost per 10pS Disk Cost * Disk Capacity GB / Pool IOpS Capability

See previous page
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Powered by OnCommand Insight
Chargeback
Total Provisioned Total Provisioned Cost Physical Compute Storage Cost Virtual Compute Storage Cost Windows Configured Cost Linux Configured Cost Cost per 10pS
702TB | $6.55 M $3.51 M $3.04 M $106,221 $97,794 | $33
Top Business Units by Total Provisioned Costs) Top Applications (by Total Provisioned Costs) Top Hosts by Total Provisioned Costs)
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3rd Party Prici... - File Share NODWDIESKVHOS ]
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Allocated Storage Cost Trends Host Costs by Configuration Cost per I0pS Trends
$8,000 K 580,000 K $40 K
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- Allocated Cost N o w o <. Cost per I0pS
Storage Cost Detail by Host/Server
Tenant Line of Business Business Unit Project Host 05 Host Type Processors Memory ConfiguredAs Configured Cost Total Provisioned (GB) Total Provisioned Cost
ABC Company 1 Flight Ops Training MiA vswerpfodap01 Windows Wirtual 2 4,096 mé.large $108.52 160 $833.60
ABC Company a1 Flight Ops Training MiA vswsigfodap01 ‘Windows Wirtual 2 4,096 mé large $108.52 160 $633.60
ABC Company 511/532/551/681 FROpeTm/TrMaPrg/InFITrm/CugSve Trn Training svtabpwal1 ‘Windows Wirtual 2 4 096 mé.large $108.92 75 $390.75
ABC Company 511/532/551/681 FROp=Tm/TrnMaPra/InFITrn/CuzSve Trn Training svtabpwal2 ‘Windows Wirtual 2 4,096 mé.large $108.92 75 $390.75
ABC Company 511/532/551/681 FitOp=Tm/TrmMaPrg/InFITm/CusSve Trn Training sviemlri1 Linux Wirtual 1 4 096 12 small 510.44 35 $182.35
ABC Company 511/532/551/681 FitOp=Tm/TrmMaPrg/InFITm/CusSve Trn Training svipngap01 ‘Windows Wirtual 2 4,096 mé large $108.82 40 $2058.40
ABC Company 511/532/551/681 FROpsTm/TrMaPrg/InFITm/CusSve Trn Training svizprwal1 Windows Wirtual 2 4,096 mé large $108.92 80 $416.80
ABC Company 211/532/351/681 FROpsTm/TrMaPra/InFITm/CusSve Trn Training svisrywb11 Linux Wirtual 1 2,045 t2.small 310.44 35 $182.35
ABC Company 511/532/551/681 FROpsTm/TrmMaPra/InFITm/CusSve Trn Training sviunvwaii Windows Wirtual 2 4,096 mé.large $108.52 75 $390.75
ABC Company 511/532/551/681 FROpeTmiTmMaPrg/InFITm/CusSve Trn Training vswirl a2gwal1 Linux Wirtual 2 2,048 mé.large 341.76 70 $364.70
ABC Company 511/532/551/681 FROp=Tm/TrnMaPra/InFITrn/CuzSve Trn Training vswirl a2gwal2 Linux Wirtual 2 2,048 mé.large 541.76 70 536470
ABC Company 511/532/551/681 FROp=Tm/TrnMaPra/InFITrn/CuzSve Trn Training vswirl a2gw=01 Linux Wirtual 2 2,048 mé.large 541.76 70 536470
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5.2 Cost Awareness

Description: This dashboard provides Costs Awareness focusing on Applications and Business
Units. Top 10 Applications and Business Units Capacity Costs are visible. Allocated Global Costs
trends are visible at the top right. A detailed list of costs associated with Applications and Business
Units is visible on the bottom.

Prerequisites: Annotations/definitions are necessary for Costs, Application, Business Unit, and
Service Level/Tier. Requires secondary ETL script to run nightly. This is only available in
OnCommand Insight versions 7.2 or later. Required licenses for OCI are Discover, Perform and
Plan.

Powered by OnCommand Insight

Cost Awareness
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Cost Awareness Detail
Business UnitLOB Application Sterage Name Pool Name Tier Total Capacity Total Used GB Cost per 10pS Disk Total Max Total Total Cost | CostIOpS
GB GB Capability Count 10pS 10pS
Information Technology - Operations AIS- Information Systems netapp-lv-cluster-03 vsw_03_agor_t0  NetApp Tier 200 40.05175781 166 138,000 46 2,847 2755 $3,32000 s0.02
o
Information Technelogy - Operations: AIS- Information Systems netapp-nj-cluster-04 ndd_04_aggr i0  NetApp Tier 200 39.4608375 16.6 138,000 46 0 10 $3,320.00 §0.02
[}
Infermation Technology - Operations AIS- Information Systems DR netapp-nj-cluster-04 ndd_04_aggr_ 0 NetApp Tier 140 12.85986094 166 138,000 46 1] 10 §2,324.00 $0.02
0
Information Technology - Operations  AIS-. Information Systems DR netapp-nj-cluster-05 ndd_0S_agor_t1  NetApp Tier 2048 21909179688 521 27540 162 15 97 $10,670.08 50.39
1

Data Dictionary [ | Select This Report

Field Description

Application OCI configured annotation. Defines the application assigned to hosts or
internal volumes.

Business Unit OCI configured annotation. Defines business units or owners of resources

assigned to hosts or internal volumes.

Tier OCI configured annotation. Defines tiers of storage based on disk type, disk
speed, etc.
Cost per GB OCI configured annotation. Defines the cost per GB associated with storage

tiers or service levels.

Storage Name Name of the storage array (or filer) monitored by OCI.

Pool Name Name of the storage manufacturer associated with the storage array (or filer)

monitored by OCI.

Total Capacity GB Provisioned Capacity in GB which is visible to host devices.

Total Used GB Used Capacity in GB. If thick provisioned, then used = allocated. If thin

provisioned, then used = written.

I0pS Capability IOpS Capability of the Storage Pool as published by the drive manufacturer.
Example: a 15K SAS drive supports 200 10pS.

Total IOpS Total IOpS (both read and write) averaged daily for 14 days.

Max Total IOpS Max Total I0pS (both read and write) daily for 14 days.

Total Cost Total Used GB * Cost per GB

Cost per 10pS For this report Total Cost / |IOpS Capability.

Date Fulldate field derived from the Date Dimension tables in the DWH.

© 2018 NetApp, Inc. All rights reserved.
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Cost Awareness
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Cost Awareness Detail
Business Unit/LOB Application Storage Name Pool Name Tier Total Capacity Total Used GB Cost per 10pS Disk Total Max Total Total Cost | CostIOpS
GB GB Capability Count 10pS 10pS
Infermation Technology - Operations AlS- Information Systems netapp-lv-cluster-03 wvew_03_aggr_t0 Metspp Tier 200 40.05175731 166 138,000 46 2847 2,755 $3,320.00 50.02
0
Infermation Technology - Operations AlS- Information Systems netapp-nj-cluster-04 ndd_D4_aggr_t0 Metapp Tier 200 39.4608375 166 138,000 46 1] 10 $3,320.00 50.02
a
Infermation Technology - Operations AlS- Information Systems DR netapp-nj-cluster-04 ndd_D4_aggr_t0 Metapp Tier 140 12.95996094 166 138,000 46 1] 10 $2,324.00 50.02
a
Infermation Technology - Operations AlS- Information Systems DR netapp-nj-cluster-05 ndd_05_aggr_{1  MetApp Tier 2.045 219.089179633 21 27.540 162 15 87 5$10,670.058 50.39
1
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Data Dictionary [ | Select This Report

Field Description

Data Center OCI configured annotation. Defines the physical location of the device.

5.3 Cost Forecast and Breakdown

Description: This dashboard displays a Cost Forecast with breakdown by overall storage. A
summary of capacity and costs is available at the top of the page. Charts for Top 5 Arrays; Data
Center; Tier; and Top 5 Costliest Vendors are shown with a global cost forecast trend. Storage
costs detail list is available at the bottom of the page.

Tier OCI configured annotation. Defines tiers of storage based on disk type, disk
Prerequisites: Annotations/definitions are necessary for Costs, Data Center, and Service speed, etc.
Level/Tier. This is only available in OnCommand Insight versions 7.2 or later. Required licenses
for OCI are Discover and Plan. Cost/ GB OCI configured annotation. Same as cost. Defines the cost per GB

associated with storage tiers or service levels.

Powered by OnCommand Insight
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Click on the report screen shot above to view an enlarged image.
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Cost Forecast and Breakdown Storage Name Name of the storage array monitored by OCI.
Current Cost Projected Cost Usable Capacity Used Capacity Allocated Capacity .
$9.93 M $14.56 M 1,547 TB 813 TB 876 TB Manufacturer/Vendor ~ Name of the manufacturer of the storage array monitored by OCI.
siﬁ:zgue Trending Cost (Descristion) Top 5 Costly Arrays  (pescriotion) Model Name of the model of the storage array monitored by OCI.
e o [ Serial Number The serial number of the storage array monitored by OCI.
55,000,000
" - Raw Capacity (GB) Pre-raid/post formatted capacity as reported by the storage array in TB.
e e Used Raw (GB) Pre-raid/post formatted used capacity as reported by the storage array in TB.
Data Center Cost Tier Cost Vendor Cost . .
- I:aos iz - Projected Used Raw Forecast Pre-raid/post formatted Used Raw (TB) as reported by the storage
R o F - searm raser s (GB) pool and calculated via linear regression formula.
Pure Tier 0 16 M
|$D 6
s e |’““” Rt 020 PURE STORAGE |sntou Total Cost of Storage  Used Raw (GB) * Cost/ GB
MetApp Tier 4 |SDGB 1
LV HO - LHO 091 M 1BM . .
Historical Cost Total cost of storage for past N months.
:f:ocrig: Cost Deti!:—;& Name Manufacture Model Serial Number Tier Cost/GB | Raw Capacity (GB] Total Cost of Storage FUture COSt TOtaI COSt Of Storage projeCted for fUture 12 months
LY HQ-LHQ netapp-hg-cluster Netapp FASED40 1-80-047960 MA 441268.55
relapphacur  Nestop eo0iTeen mez soe s1s ez Date Fulldate field derived from the Date Dimension tables in the DWH.
LY HQ-LHQ netapp-hg-cluster Netapp FASBD40 1-80-047360 NetApp Tier 0 $16.60 2853463 $473,674.51
LY HQ-LHQ netapp-hg-cluster NetApp FASED40 1-80-047960 MetApp Tier 4 $0.30 101.428.21 $580,836.69
LY HQ - LHQ netapp-hg-cluster Netapp FASED40 1-80-047960 MetApp Tier 1 8521 113,968.06 $593,77360
NJ DuPont DC - NDD netapp-nj-vdi-cluster Netapp AFF3030 1-80-085636 MA 5.086.96
NJ DuPont DC - NDD netapp-nj-vdi-cluster Netapp AFF3030 1-80-085636 Root $3.02 1.077.65 $3.254 51
NJ DuPent DC - NDD netapp-nj-vdi-cluster MetApp AFF3030 1-80-085636 Netapp Tier 0 $16.60 81.024.34 §1,345,004.07
LV Switch DC - VSW netapp-lv-vdi-cluster Netapp AFF3030 1-80-085652 A 5.056.96
LV Switch DC - VSW netapp-lv-vdi-cluster MNetapp AFF3030 1-80-085652 Root s3.02 1,077.65 $3.254.51
LV Switch DC - VSW netapp-lv-vdi-cluster Netapp AFF3030 1-80-085652 NetApp Tier 0 $16.60 81,024.34 $1.345,004.07
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Cost Forecast and Breakdown

Current Cost Projected Cost

$9.93 M $14.56 M

Storage Trending Cost (pescription)

Usable Capacity Used Capacity

1,547 TB 813 TB

Top 5 Caostly Arrays (pescrition)

Allocated Capacity

876 TB

$15,000.000
netapp-lv-cluster

10,000,000
netapp-lv-cluster

$5,000,000
netapp-ni-cluster

0
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$23338538528555373555502233333528585833338383

< Historical Cost. - Future Cost

netapp-ni-cluster

netapp-lv-cluster

Vendor Costs

Metfpp Tier 0 $11.22 M
MJ DuPont DE - NDD 368 M Nethop
Metépp Tier 1 36.47 M

Data Center Cost Tier Cost

1786 M

LV Switch DC - VSW 34 M PURE STORAGE |30.16 M
Root  $0.048 M
. MetApp Tier 4 |so.ns m
LW HQ - LHG 1EM
HiA
Storage Cost Detail
Data Center Storage Name Manufacturer Model Serial Number Tier Cost/ GB | Raw Capacity (GB) Total Cost of Storage
LY HQ - LHQ netapp-hg-cluster Metdpp FASE040 1-30-047960 A 44.126.55
LV HQ - LHQ netapp-hg-cluster Metbpp FASED40 1-80-047960 Root 5302 5,021.47 515,164.85
LY HQ - LHQ netapp-hg-cluster Metdpp FASE040 1-30-047960 MNetdpp Tier 0 516.60 25,534.63 5473 ,674.51
LV HQ - LHQ netapp-hg-cluster Metbpp FASED40 1-80-047960 Netdpp Tier 4 50.80 101,428.21 580,836.69
LY HQ - LHQ netapp-hg-cluster Metdpp FASE040 1-30-047960 MNetdpp Tier 1 5821 113,968.06 $5893,772.60
MNJ DuPont DC - NDD netapp-nj-vdi-tluster Metbpp AFF3030 1-80-085636 A 5.086.96
MJ DuPont DC - NDD netapp-nj-vdi-cluster Metdpp AFFS080 1-30-085626 Root 53.02 1,077.65 $3,254.51
MNJ DuPont DC - NDD netapp-nj-vdi-tluster Metbpp AFF3030 1-80-085636 Netdpp Tier 0 S16.60 21,024 34 51,345,004.07
LV Switch DC - VSW netapp-lv-vdi-cluster Metdpp AFFS080 1-30-085652 A 5,086.96
LV Switch DC - VSW netapp-lv-vdi-cluster Metbpp AFF3030 1-80-085652 Root 5302 1,077.65 5325451
LV Switch DG - VSW netapp-Iv-vdi-cluster Metdpp AFF3080 1-30-085652 Netdpp Tier 0 516.60 81,024.34 51,345,004.07
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5.4 Chargeback by Business Unit and Application Data Dictionary [ | Select This Report

Description: This report displays Daily, Monthly, and Annual Chargeback based on Provisioned

Cost. On the right is a Capacity breakdown by Business Unit. The bottom section displays . . . . . . .

Daily, Monthly, and Annual Costs broken down by Business Unit and Application. Business Unit OCI configured annotation. Defines business units or owners of resources
assigned to hosts or internal volumes.

Field

Description

Prerequisites: Annotations/definitions are necessary for Costs, Application, Tenant, Line of
Business, Business Unit, Project and Service Level/Tier. This is only available in OnCommand Application OCI configured annotation. Defines the application assigned to hosts or internal
Insight versions 7.2 or later. Required licenses for OCI are Discover and Plan. volumes.

Server/VM Name Name of the physical or virtual server that has been discovered by OCI via Host
Chargeback by Business Unit and Application Resolution or Virtual Center discovery.

Monthly Chargeback Annual Chargeback

Capacity Breakdown Tier OCI configured annotation. Defines tiers of storage based on disk type, disk
By Business Unt speed, etc.

yaily Provisioned Cost Monthly Provisioned Cost Annual Provisioned

3rd Party Planning and Accounting $15.74  3rd Party Planning and Accounting $478.64  3rd Party Planning and Accounting $5,743.62
2TB
3rd Party Planning and Corporate $3.63  3rd Party Planning and Corporate $110.54  3rd Party Planning and Corporate $1,326.48 3rd Party Planning and Accounting 0TB H . H . H
3ed Party Planni \d C e
S e e ey || el T, Tier Cost/ GB OCI configured annotation. Same as cost. Defines the cost per GB associated
Admin and IT Op: g “ a
Admin and IT Ops $400  AdminandIT Ops $121.77  Admin andIT Ops $146122 Adistraion | ] with sto rage tiers or service levels.
Bu Inte
Administration $7.30  Administration $221.96  Administration $2,663.55 Cus Sve Ops and ;ﬁinﬁfm é }-g
v : " = CusReliSalesaMktgidrdParty
Business Intelligence $23.73 Business Intelligence $721.77  Business Intelligence $8,661.24 o 178 H H H H
. . e e gy Paeen ] 1 T8 Server/VM Name Name of the physical or virtual server that has been discovered by OCI via Host
Cus Svc Ops and 3rd Party Planning $6.25 Cus Svc Ops and 3rd Party Planning $190.17  Cus Svc Ops and 3rd Party Planning $2,282.00 Engineering | 1 _Trg A ’ R
usRel/Sales&Mkta/3rdParty $0.79  CusReliSales&Mkig/3rdParty $23.88  CusRel/Sales&Mkig/3rdParty $286.55 " i .
CusRel/Sales8MKg/ArdP s s 2 .1 £ 6. Resolution or Virtual Center discover
Customer Service Operations $1.15  Customer Service Operations $34.94 Customer Service Operations $419.22 Fight Ops Lwne:lna Infight L.-;e 157B
& ight Ops 0CC{ 13 1
(Stations) (Stations) (Stations) Fiight Ops OCC, Safety (1) i) . . . . . . . . .
Dispatch/Flight Planning $243  Dispatch/Flight Planning $7403  Dispatch/Flight Planning SHIBA0, | o e T ésTga Repl Ication Is a repllcated Storage associated with the business unit or appllcatlon .
Engineering $5.55 Engineering $168.82  Engineering $2,025.78 Info Azzﬁ:;:(:;(:'y:\ TB
s 83TB . . . . . .
i ititi Information Systems - Development
L] S50 | paciuls $15600 | Fatilien ST o Teomoy - Opsators | 236,18 Allocated Capacity (GB) Capacity that is presented to physical or virtual hosts in GB.
Financial Planning & Analysis $3.89  Financial Planning & Analysis $118.31  Financial Planning & Analysis $1,419.72 Leaming 0TB
MaAdm/CusSveOps/Res/CusRel 178
Flight Ops Line and Inflight Line $5.60  Flight Ops Line and Inflight Line $170.35  Flight Ops Line and Inflight Line $2,044.24  WPub/Res/CusReli3rdPIReMgUTIFIPI | o 1 . . . .
teliSales&Mitg/3rdPar/FPA/AdYITOp: *
Fight Ops OCC P e $399455 | FIoitopsone serssass s s | 018 Annual Cost Business unit annual cost — Allocated Capacity(GB) * Tier Cost /GB rolled up for
i S AL 2517
Flight Ops OCC, Safety §12292  Flight Ops OCC, Safety $373878 Flight Ops OCC, Safety $44,865.38 i SWZA; ﬂ% th e past 12 mo nths i
Flight Ops Training $1.14  Flight Ops Training $34.73  Flight Ops Training $416.80 Publications 2TB
FitOpsTrn/TrnMaPrg/nFITrn/CusSveTrn  $62.83  FItOpsTrn/TrnMaPrg/nFITrn/CusSveTrn $1.911.17  FitOpsTrm/TrMaPra/InFITm/CusSveTrn $22,934.00 Racanailons:and ustommer Reldtlons 118
: Vi B M m v 2 Safety . . . .
37B _ *
e s il e e s ) 78 Monthly Cost Business unit monthly cost — Allocated Capacity(GB) * Tier Cost /GB rolled up
Info Assurance (iPads) $1.14  Info Assurance (iPads) $3473  Info Assurance (iPads) $416.80 Training & M::x:;::‘.:;f,: 018 fOf th e paSt month .

Chargeback by Business Unit and Application Details

Daily Cost Business unit daily cost — Allocated Capacity(GB) * Tier Cost /GB.

Business Unit Application Server/VM Name Tier Tier Replication Allocated Annual Monthly Daily
Cost/GB Capacity (GB) Cost Cost Cost ™
3rd Party Planning and MUT-Multi-Tenant vswprdmutdb01 NetApp $16.60 N/A 325 $134875 $112.40 $3.70
Accounting Tier 0
vswprdmutdb02  NetApp $16.60 N/A 325 $134875 $112.40 $3.70
Tier 0
MUT-Multi-Tenant DR nddprdmutdb01 NetApp $16.60 NA 265 $1.099.75 $91.65 $3.01
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Daily Chargeback
Daily Provisioned Cost

3rd Party Planning and Accounting
3rd Party Planning and Corporate
3rd Party Pricing

Admin and IT Ops

Administration

Business Intelligence

Cus Svc Ops and 3rd Party Planning
CusRel/Sales&Mktg/3rdParty

Customer Service Operations
(Stations)

Dispatch/Flight Planning
Engineering

Facilities

Financial Planning & Analysis
Flight Ops Line and Inflight Line
Flight Ops OCC

Flight Ops OCC, Safety

Flight Ops Training

FP&A and Admin

Info Assurance (iPads)

Business Unit

3rd Party Planning and
Accounting

FItOpsTrn/TrnMaPrg/inFITrn/CusSveTm

$15.74
$3.63
$143.72
$4.00
$7.30
$2373
$6.25
$0.79
$1.15

$2.43
$5.55
$5.14
$3.89
$5.60
$131.33
$122.92
$1.14
$62.83
$0.68
$1.14

Application

MUT-Multi-Tenant

MUT-Multi-Tenant DR
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Monthly Chargeback

Chargeback by Business Unit and Application Details

Annual Chargeback

Monthly Provisioned Cost Annual Provisioned Cost
3rd Party Planning and Accounting $478.64  3rd Party Planning and Accounting $5,743.62
3rd Party Planning and Corporate $110.54  3rd Party Planning and Corporate $1,326.48
3rd Party Pricing $4,371.53  3rd Party Pricing $52,458.31
Admin and IT Ops $121.77 Admin andIT Ops $1,461.22
Administration $221.96  Administration $2,663.55
Business Intelligence $721.77 Business Intelligence $8,661.24
Cus Svc Ops and 3rd Party Planning $190.17  Cus Svc Ops and 3rd Party Planning $2,282.00
CusRel/Sales&Mkta/3rdParty $23.88 CusRel/Sales&Mktg/3rdParty $286.55
Customer Service Operations $34.94  Customer Service Operations $419.22
(Stations) (Stations)
Dispatch/Flight Planning $74.03  Dispatch/Flight Planning $888.30
Engineering $168.82 Engineering $2,025.78
Facilities $156.32  Facilities $1,875.83
Financial Planning & Analysis $118.31  Financial Planning & Analysis $1,419.72
Flight Ops Line and Inflight Line $170.35  Flight Ops Line and Inflight Line $2,044.24
Flight Ops OCC $3,99456  Flight Ops OCC $47,934.68
Flight Ops OCC, Safety $3,738.78  Flight Ops OCC, Safety $44,865.38
Flight Ops Training $34.73  Flight Ops Training $416.80
FltOpsTrn/TrnMaPrg/InFITrn/CusSveTrn $1,911.17  FitOpsTrn/TrnMaPrg/nFITm/CusSveTrn  $22,934.00
FP&A and Admin $20.75 FP&A and Admin $249.00
Info Assurance (iPads) $34.73 Info Assurance (iPads) $416.80
Server/VM Name Tier Tier Replication Allocated Annual
Cost/GB Capacity (GB) Cost
vswprdmutdb01  NetApp  $16.60 N/A 325 $1,34875
Tier0
vswprdmutdb02  NetApp $16.60 N/A 325 $1,34875
Tier 0
nddprdmutdb01 NetApp $16.60 N/A 265 $1.099.75

Capacity Breakdown

By Business Unit

3rd Party Planning and Accounting

3rd Party Planning and Corporate

3rd Party Pricing

Admin and IT Ops

Administration

Business Inteligence

Cus Svc Ops and 2rd Party Planning

CusRellSales&Mktg/3rdParty

Customer Service Operations (Stations)

Dispatch/Flight Planning

Engineenng

Facilties

Financial Planning & Analysis

Fight Ops Line and Infight Line

Flight Ops OCC

Fight Ops OCC, Safety

Flight Ops Training

FitOpsTrmiTmMaPrg/InFITmiCusSveTrn

FP&A and Admin

Info Assurance (iPads)

Information Systems - Development
Technology - Op

Leaming

MaAdm/CusSveOpsiRes/CusRel

JA/Pub/Res/CusRel/3rdP/RevMgt/TrFIP|

teliSales&Mkta/3rdPar/F PA/AMM/ITOps

Maintenance Direct Aircraft Exp

Materials

A

People Senvices

Publications

Reservations and Customer Relations

Safety

Sales and Marketing

TeeSnap

TeeSnap and FP&A

Tramng & Maintenance Program

Monthly Daily

Cost Cost
$112.40 $3.70
$112.40 $3.70

$91.65 $3.01

Chargeback by Business Unit and Application

© 2018 NetApp, Inc. All rights reserved.
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5.5 Consolidated Chargeback

Description: This report displays Daily, Monthly, and Annual Chargeback based on Provisioned
Cost. On the right is a Capacity breakdown by Business Unit. The bottom section displays Daily,
Monthly, and Annual Costs broken down by Business Unit and Application.

Prerequisites: Annotations/definitions are necessary for Costs, Application, Tenant, Line of
Business, Business Unit, Project and Service Level/Tier. This is only available in OnCommand
Insight versions 7.2 or later. Required licenses for OCI are Discover, Perform and Plan.

Data Dictionary

[ Select This Report

Field Description

Tenant

Line of Business

OCI configured annotation. Defines the tenant associated with a host or internal

volume.

OCI configured annotation.
internal volume.

Defines the line of business associated with a host or

Consolidated Chargeback Business Unit OCI configured annotation. Defines the tenant business unit with a host or
internal volume.
Chargeback Chargeback Chargeback Chargeback
Project OCI configured annotation. Defines the tenant project with a host or internal
$3,569,201.00 686 $2,057,744.00 Information Technology - Operations $2,056,077.00 N/A $3,283,325.00
Gompeny 690 $517.30400  Information Systems - Development  $517,30400  Online Travel $162,081.00 volume.
Snap $76,690.00 " ricin Agency
Snap and $46,280.00 z: :?22232 gz 306:::; e ::j jz: 22 Training $91,736.00 . . . . . . . . .
company - L ‘ — o Application OCI configured annotation. Defines the tenant application with a host or internal
513/640 $179,462.00 Ops OCC, Safety $179,462.00
FlynnG $625.00  511/532/551/681 $91,736.00  FitOpsTrm/TmMaPra/inFITm/CusSveTrn  $91,736.00 Hogl $HHET.00 V0|ume_
663 $76690.00  TeeSnap s7660000 Do S1622:00
680 $49,839.00 People Senvices $49,839.00 us 457 . . . . . . .
e = | S Tier OCI configured annotation. Defines tiers of storage based on disk type, disk
665 $40,324.00 Business Intelligence $34,645.00 Inflight Mobile $9,128.00 Speed’ etc
ﬁ;:nfiz}dmg $8,177.00 ) ) ) i )
Tier Cost / GB OCI configured annotation. Same as cost. Defines the cost per GB associated
Chargeback by Business Unit and Application Details W|th Storage tiers or Service IeVeIS.
Tenant Line of Business Unit Project  Application Server/VM Name Tier Tier Replication Allocated Alloc.
e o e C Server/VM Name Name of the physical or virtual server that has been discovered by OCI via Host
(GB)
Company 511 Flight Ops Training N/A Flight vswerpfodap01 NetApp $5.21 NIA 160 $83% . . .
Oparatons Tier Resolution or Virtual Center discovery.
Management
i B e Lo Replication Is a replicated storage associated with the business unit or application.
Flight vswstgfodap01 NetApp  $5.21 NIA 160 $83:
Operations Tier1
nDQS&E Allocated Capacity = Capacity that is presented to physical or virtual hosts in GB.
FOD Flight Stage - Total 160 $83: (G B)
N/A - Total 320 $1,667
Flight Ops Training - Total 320 $1,667 . .
e ——— Allocated Cost Allocated Capacity (GB) * Tier Cost / GB
511/532/551/681 FHOpsTrm/TrMaPrg/AnFITr/CusSvcTr  Training TRN- svtabpwa01 NetApp $5.21 N/A 75 $39C
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Overview Chargeback Cost Awareness )
9 Breakdown Application CapEx Offset
Powered by OnCommand Insight
Consolidated Chargeback
Chargeback Chargeback Chargeback Chargeback
Top Tenants Top Line of Businesses Top Business Units Top Projects
$3,569,201.00 686 $2,057,744.00  Information Technology - Operations ~ $2,056,077.00  NJ/A $3,283,325.00
Sompany 590 $517,204.00  Information Systems - Development $517,304.00  Online Travel $162,081.00
ik WRERL | gy $200,833.00  3rd Party Pricing 520083300 9N
Con?nan and $46,280.00 513 $195.202.00 Ops 0CC $191.729.00 Training $91,736.00
pany Cognos Bl $46,280.00
513/640 $179,462.00 Ops OCC, Safety $179,462.00 i
Hotel $31,467.00
FlynnG $625.00  511/532/551/681 $91,736.00  FitOpsTr/TrMaPrg/InFITrm/CusSveTm  $91,736.00
663 $76,690.00  TeeSnap §7660000 o3 S16,280:00
680 $49 839.00 People Services $49,839.00 G4Plus $12,457.00
663/665 $46,280.00 Snap and FP&A $46,280.00  pisus $9,323.00
665 $40,324.00 Business Intelligence $34,645.00 Inflight Mobile $9,128.00
Crew Bidding $8,177.00
Interface
Chargeback by Business Unit and Application Details
Tenant Line of Business Unit Project  Application Server/'VM Name Tier Tier Replication Allocated Alloc
Business Cost/GB Capacity A
(GB)
Company 511 Flight Ops Training N/A Flight vswcrpfodap01 NetApp $5.21 NIA 160 $83:
Operations Tier1
Document
Management
Flight vswstgfodap01 NetApp  $5.21 NIA 160 $83:
Operations Tier 1
Document
Management
Stage
FOD-Flight Operations Document Management Stage - Total 160  $833
N/A - Total 320 $1,667
Flight Ops Training - Total 320 $1,667
511 - Total 320 $1,667
511/532/551/681 FROpsTrn/TrMaPrg/InFITm/CusSvcTrn  Training TRN- sviabpwa01 NetApp $5.21 N/A 75 $39(
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5.6 Application Costs with OpEx and CapEx Offset Data Dictionary [ | Select This Report
Description: A simple, interactive Application OpEx and CapEx report showing Application costs by Field Description
service levels. User defined CapEx and OpEx percentages can be entered as desired.
Application OCI configured annotation. Defines the tenant application with a host or internal

Prerequisites: Annotations/definitions are necessary for Costs, Applications and Service Level/Tier.

o : : ) . : ; volume.
This is only available in OnCommand Insight versions 7.2 or later. Required licenses for OCI are
Discover and Plan. ) ) ) ) ) )
Service Level OCI configured annotation. Defines tiers or service levels of storage based on
Powered by OnCommand Insight disk type, disk speed, IOpS/TB etc.
Application Costs
CapEx and OpEx Parameters CapEx and OpEx Cost Summary Cost Cost annotation configured in OCI and assigned to a storage tier.
CAPEX % INPUT (user defined) 80 . - II d h . f I d b h d f I . d I
crex ey s aenen |[ 30 o Allocated (GB) The capacity of volumes accessed by hosts, used for replication and volumes
- that are masked but no access path to them exists
$1460477
et et e St O e Used (GB) Used Capacity in TB, shows block written or data files written if from thin
Application Cost Detail provisioned device, will equal Allocated if thick provisioned.
(New) = Total | (Now = Total
Application Service Level | Allocated (GB) | Used (GB) | Used %  Total Cost 5:?;-5:(‘ e 5-?:5:; s
AMQ for MX MNetApp Tier 0 40 10 26% 5664 5531 5133 Used % Used (TB) / Allocated (G B)
AMQ for MX - Total 40 10 26% $664 $631 $133
AMQ for MX DR MNetApp Tier 0 100 1 1% 51,660 $1,328 5332
AMQ for MX DR - Total " 100 1 1% $1,660 $1,328 $332 TOtaI COSt [COSt] * [A”ocated (G B)]
AMQ for MX Stage MNetApp Tier 1 100 2 2% 5521 3417 5104
AMQ for MX Stage - Total 100 2 % $521 41T 5104
AMX-Apache Ma:tenanne NetApp Tier 0 7573 4526 60% $125708 $100,567 525,142 Ca‘pEX COSt [CapEX %] * [TOtaI COSt]
MetApp Tier 1 3,686 2,263 &1% $19,208 $15,385 33,841
AMX-Apache Maintenance - Total 11,259 6,790 80% $144,915 $115,932 $28,983
AMX—A::::he Maintenance DR MNetApp Tier 0 500 215 43% 58,300 56,640 51,660 OpEX COSt [OpEX %] * [TOtaI COSt]
AMX-Apache Maintenance DR - Total 500 215 43% §8,300 $6.640 §1,660
AMX-Apache Maintenance Stage MNetApp Tier 1 700 418 60% 53647 52,818 5729 . .
AMK-A:ecneMainheﬂanue Sljge-Tohil " 700 419 80% $3,647 $2,918 $729 CapEX % User deflned InpUt defaU|t Of 80%'
APM-Apgplication Performance Management MetApp Tier 1 4,326 4,292 99% $22,538 $18,031 $4,508
MNetApp Tier 4 600 A 5% 3478 5383 596 H H
_—_— W p e ey B et v s OpEx % User defined input default of 20%.
APM-Application Performance Management DR | NetApp Tier 1 4226 4,124 88% $22017 $17,614 54,403
APM-Applicati DR - Total 4,226 4,124 98% $22,017 $17,614 $4,403
AVA-Avaya NetApp Tier 1 1,124 128 1% $5,856 54,685 $1.171
Pure Tier 0 4,346 934 21% $75,009 $60,079 $15,020
AVA-Avaya - Total 5AT0 1,062 19% $80,955 $64,764 $16,191
CBI-Crew Bidding Interface MetApp Tier 0 g0 4 4% $1,328 $1,082 35268
CBI-Crew Bidding Interface - Total 80 4 4% $1,328 $1,062 $266
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Powered by OnCommand Insight

Introduction

Showback — Compute &
Storage Resources

Application Costs
CapEx and OpEx Parameters CapEx and OpEx Cost Summary
$E.000,000
CAPEX % INPUT {user defined) I 80
OPEX % INPUT (user defined) I 20 | Refresh Table | 7202286
50 $1,460.477
Total Cost | Capex Cost | OpEx Cost
Application Cost Detail
CapEx Cost OpEx Cost
[New) =Total | (New) = Total
Cost * CapEx Cost * OpEx
Application Service Level | Allocated (GEB) | Used (GB) | Used % | Total Cost | input input
AMG for MX Metipp Tier 0 40 10 26% 3664 a3 $133
AMQ for MX - Total 40 10 26% $664 $531 $133
AMG for MX DR | Metdpp Tier 0 100 1 1% 51,660 31,328 $332
AMQ for MX DR - Total 100 1 1% $1,660 $1,328 $332
AMC for MX, Stage | MetApp Tier 1 100 2 2% 5521 5417 5104
AMQ for MX Stage - Total 100 2 T $521 $417 $104
AMX-Apache Maintenance MetApp Tier 0 7,573 4,526 60% 5125708 5100.567 525,142
Metipp Tier 1 3,686 2,283 51% 519,208 $15,3685 53,841
AMX-Apache Maintenance - Total 11,258 6,790 60% | $144,915 $115,932 $28,083
AMX-Apache Maintenance DR | Metipp Tier 0 500 215 43% 58,300 36,640 51,660
AMX-Apache Maintenance DR - Total 500 25 43% $8,300 $6,640 $1,660
AMX-Apache Maintenance Stage | Metipp Tier 1 700 418 60% 53,647 52918 $729
AMX-Apache Maintenance Stage - Total T00 419 60% $3,647 $2,918 $729
APM-Application Performance Management MetApp Tier 1 4326 4 292 99% $22 538 518,031 54 508
Metipp Tier 4 €00 31 5% 3478 $383 $96
APM-Application Performance Management - Total 4,926 4,323 88% $23,017 $18,413 $4,603
APM-Application Performance Management DR | NetApp Tier 1 4226 4,124 B8% 5227 517.614 54,403
APM-Application Performance Management DR - Total 4,726 4,124 98% $22,017 $17,614 $4,403
AA-Avaya MetApp Tier 1 1,124 128 1% 35,856 54,685 51,171
Pure Tier 0 4,346 934 21% 575,089 560,079 515,020
AVA-Avaya - Total 5470 1,062 19% $80,955 $64,764 $16,191
CBI-Crew Bidding Interface | Metipp Tier 0 a0 4 4% 51,328 51,062 5268
CBI-Crew Bidding Interface - Total 30 4 4% $1,328 $1,062 $266
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5.7 Showback — Compute and Storage Resources (Page 1 of 2) Data Dictionary  See next page
Description: This real-world showback report shows_ costs for compute anq storage resources. Field Description
Cost parameters are added at run-time and have a high degree of complexity when applied to : . . : . :
compute resources. This example can be used to customize a similar artifact for prospective Dept ID OcClI cgnflgured annotation. Defines the tenant associated with host or internal volume
capacity.
users.
Compute tiers are based on CPU and Memory allocations and are represented by Cognos Department COaC‘:)Iac;(i)t;flgured annotation. Defines the business unit associated with host or internal volume
configured variables/parameters. Dept ID and Department are based on business entity L = : ) L ) :
annotations configured in OCI. Summary and detail pages are available with user selectable Application OCI configured annotation. Defines the tenant application with a host or internal volume.
drop-downs for Dept ID and Department filters. VM Guest QTY Virtual Machine Count.
_ . N N . CPU Number of CPUs allocated to virtual machines.
Prerequisites: Annotations/definitions are necessary for Application, Tenant and Line of RAM A ¢ RAM all d to virtual h
Business. This is only available in OnCommand Insight versions 7.3.1 or later. Required licenses mount o allocated to virtual machines.
for OCI Discover and Plan. Replicated Indicates whether the virtual machine provisioned capacity in GB is replicated.
Non-Replicated Indicates whether the virtual machine provisioned capacity in GB is NOT replicated.
B o LaborRatioCPU OCl/Cognos configured parameter/variable. Defines the annual rate of increase % in labor
T e | charges . Default is 15%.
- — U e O i AR T T 2 UpliftRatioCPU OCl/Cognos configured parameter/variable. Defines the annual rate of increase % in
= R equipment charges. Default is 20%.
o 2o = TierlThresholdCPU OCI/Cognos configured parameter/variable. Defines the Tier-1 compute resource
A s ' s configuration for CPUs. Default is 4.
N I W 0 °° TierlRatioCPU OCl/Cognos configured parameter/variable. Defines the cost ratio applied to the fixed cost
- Gt % 0% wf olE w (costCoreCPU) parameter. Default is 75%.
s Tier2ThresholdCPU OCl/Cognos configured parameter/variable. Defines the Tier-1 compute resource
- W ] M % w configuration for CPUs. Default is 8.
o 3 14 - S— Tier2RatioCPU OCl/Cognos configured parameter/variable. Defines the cost ratio applied to the fixed cost
. " S B (costCoreCPU) parameter. Default is 150%.
5 % Tier3ThresholdCPU OCI/Cognos configured parameter/variable. Defines the Tier-1 compute resource
QI - configuration for CPUs. Default is 16.
E Tier3RatioCPU OCI/Cognos configured parameter/variable. Defines the cost ratio applied to the fixed cost

(costCoreCPU) parameter. Default is 300%.
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5.7 Showback — Compute and Storage Resources (Page 2 of 2) Data Dictionary (cont’d)  See previous page [ Select This Report
Field Description Field Description
TierdThresholdCPU  OCI/Cognos configured parameter/variable. Defines the Tier-1 compute resource Tier2RatioRAM OCIl/Cognos configured parameter/variable. Defines the cost ratio applied to the fixed
configuration for CPUs. Default is 17. cost (costCoreRAM) parameter. Default is 150%.
Tier4RatioCPU OCl/Cognos configured parameter/variable. Defines the cost ratio applied to the fixed cost  Tier3ThresholdRAM OCl/Cognos configured parameter/variable. Defines the Tier-1 compute resource
(costCoreCPU) parameter. Default is 1000%. configuration for RAM. Default is 256.

OCIl/Cognos configured parameter/variable. Defines the cost ratio applied to the fixed

nonreplicated gocrlégce)gnnggﬁﬂf;gi%eg 0/f:arameter/varlable. Defines storage cost factor for nonreplicated Tier3RatioRAM cost (costCoreRAM) parameter. Default is 200%.
. . ' . . . TierdThresholdRAM OCIl/Cognos configured parameter/variable. Defines the Tier-1 compute resource
costCoreCPU OCl/Cognos configured parameter/variable. Cost per GB of provisioned capacity, GB of configuration for RAM. Default is 257.

RAM or CPU'_ Default is $85.00 for CPU. TierdRatioRAM OCl/Cognos configured parameter/variable. Defines the cost ratio applied to the fixed
CPUVM $ (1 + LaborRatioCPU /100) ) * cost (costCoreRAM) parameter. Default is 300%.

a-+ (UpIh_‘tRatioCPU/lOO) )* . i ) OCIl/Cognos configured parameter/variable. Cost per GB of provisioned capacity, GB
(LEAST(tier1 ThresholdCPU, dwh_inventory.hv_virtual_machine.processors ) * costCoreRAM of RAM or CPU. Default is $29.88 for RAM.

costCoreCPU * (tierlRatioCPU/100) + . . .
. (1 + (LaborRatioRAM/100) ) * (1 + (UpliftRatioRAM/100) ) *
GREATEST(LEAST (tier2ThresholdCPU (LEAST (tier1 ThresholdRAM,

t!erlThresholdCPU,dwh_|nventory.hv_wrtual_machlne.processors i ROUND(dwh_inventory.hv_virtual_machine.memory/1024,0)) * costCoreRAM *
tierlThresholdCPU * costCoreCPU * ( (tierlRatioRAM/100) +

ler2natCPUL00, ) CREATESTILEASTJrsTreshoiCPy . erZTeesholic GREATEST(LEASTIerZThreshokdRAM - e ThrshoAM

= ynv_ oy P . . . ROUND(dwh_inventory.hv_virtual_machine.memory/1024,0) - tierlThresholdRAM *
tier3RatioCPU/100), 0)+GREATEST( dwh_inventory.hv_virtual_machine.processors - costCoreRAM *

1 * * 1 1 * 1 *

Eféﬁ::;:ﬁs:tﬂgﬁg(%)' 0) * costCoreCPU * (tier4RatioCPU/100)) * (nonreplicated/100 ) RAM VM $ (tier2RatioRAM/100), 0)+ GREATEST(LEAST tier3ThresholdRAM -

tier2ThresholdRAM ,
LaborRatioRAM OCI/Cognos configured parameter/variable. Defines the annual rate of increase % in labor ROUND(dwh_inventory.hv_virtual_machine.memory/1024,0) - tier2ThresholdRAM) ) *
aborkatio charges . Default is 15%. costCoreRAM * ((tier3RatioRAM/100), 0)+GREATEST(
UpliftRatioRAM OCIl/Cognos configured parameter/variable. Defines the annual rate of increase % in (I?)?UND(dwh_mventory.hv_wrtual_machme.memory/ R

X o0
equipment charges. Default is 20%. (costCoreRAM) * ((tier4RatioRAM)/100)) * ((nonreplicated/100) * ((nonreplicated/100)

OCl/Cognos configured parameter/variable. Defines the Tier-1 compute resource

TierlThresholdRAM configuration for RAM. Default is 32. costCoreStorage ggzact)?sn;i (é(;nflgured parameter/variable. Cost per GB of provisioned capacity.
TierlRatioRAM OCl/Cognos configured parameter/vgriabc!e. Defines the cost ratio applied to the fixed cost costCoreStorage *

(costCoreRAM) parameter. Default is 75%. Storage VM $ ((ROUND(SUM(dwh_inventory.hv_virtual_machine.provisionedCapacityMB)/1024,2) /
Tier2ThresholdRAM OCl/Cognos configured parameter/variable. Defines the Tier-1 compute resource COUNT (dwh_inventory.hv_virtual_machine.id)) * (nonreplicated/100) )

configuration for RAM. Default is 128. Total Cost VM Guest QTY * (CPU VM $ + RAM VM $ + Storage VM $)
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Consolidated Chargeback CapEx Offset Storage Resources

Overview Chargeback Cost Awareness

Powered by OnCommand Insight

Showback - Compute and Storage Resources - Summary
Select Dept. ID: IDepartment D% Select Department: |Department
Dept ID Department Applic ation M Guest | CPU | RAM | Replicated Mon- CPUVM S  RAMYWMS | Storage WM Total Cost Cost Parameters
any Replicated 5
Travel Company 513 AVA-Avaya a1 1 42 587.98 $30.93 $70.12 $567.08 Description | Storage | CPU | RAM | AllFlash |  Misc |
Hybrid All-Flash
Travel Company 686 INF-Infrastructure 7 1 1 34 587.93 53093 $5677 5122972
35D 3.25 36 1024 19.32
Travel Company 90 INT-Integration (IN1 and IN2) 1 1 1 2% 587.93 53093 54321 516211
HDD 21.25 1]
35 1 1 75 587.98 53093 512405 5850317 5 -
Travel Company 511/532/551/651 TRM-Training 2 1 2 76 557.98 $61.85 §12578  §11,57534 Total Server Cost 35,000 50,000
Travel Company 513 AIR-ARING Avinet 3 1 2 55 587.93 56185 59083 5192526 Compute 8RAM | ¥ 17,000 3 17,000
Storage Cost § [
Travel Company S30/622/650/651 Timeclock 1 1 2 52 587.93 56185 586.06 523589 Factor 18,000 73,000
Travel Company 53 Alchmey Aircraft Record Box 1 1 2 272 587.98 $61.85 544510 559592 License 5 25 000 5 25 000
, ,
Travel Company B22661 IMO-Inflight Mobile Stage 4 1 2 112 587.98 561.85 518511 51,339.74 Racking Unit Cost g 3,000 5 3,000
Travel Company £60 JHK-Jenking Stage ] 1 2 &7 587.98 56185 311085 S2,246.10
Cost $ 63,000 3 118,000
Travel Company BE1 OTA-Online Travel Agency Stage 4 1 2 &7 58793 $61.35 $110.85 2104271 Relative Cost
Travel Company 686 OAT-OpenAudit 45 1 2 8 587.93 56185 59579 511,29533 Factor 0.51 0.15 0.34 0.1
Travel Company 690 INT-Integration {IN1 and IN2) & 1 2 43 587.98 $61.35 $7921  $1374.19 Commit Ratio % so| % 300, % 70, |% 80
TeeSnap 663 TS-TeeSnap Stage 12 1 2 T4 587.98 561.85 $121.85 53,260.12 Cost/GB/GB/Core B 1.65 F] 85.00 $ 20,88 3 4.13
208 1 2 77 88788 56185 $127.46 582009985 Reimbursement | $32,400.000 ¥ 9,180.00/ $21,420.00/ $os5711.11
Travel Company 686 IBM Licence Tool 1 1 3 108 587.93 50278 517851 535927
Travel Company S11/532/551/681 TRM-Training 27 1 4 73 38798 12370 511965  $8.04583 Labor Ratio % 10 % 15, % 15 Storage Factors
Travel Company  520/522/530/531/535/540/650/651/661 /6620670 G4P-G4Plus Stage 3 1 4 ) 38798 12370 $10177 250762 Uplift Ratio g o0l % ool % 20 Non- o 100
Travel Company 520/533/651/660/661/665/652/656 AWB-Airweh Stage 138 1 4 68 58795  $12370 $11232 5583189 Replfcated 5
Tier-1 Threshold 4 32 Replicated 200
Travel Company 53 EMNG-Engineering Stage 1 1 4 39 587.98 £123.70 564.65 5276.33 - -
) . ) Tier-1 Ratio % 75 % 75
Travel Company B50/651 CUC-Cisco Unity Connection 3 1 4 251 58793 $123.70 341379 51,876.40
Travel Company 651/660/661 G4M-G4Meta 1 1 4 38 58798  S123.70 $64.65 $276.33 Tier-2 Threshold 8 128
Travel Company 630 G4C-G4Connect DR 1 4 74 $87.98  $123.70 $122.40 $334.08 Tier-2 Ratio % 150/ % 150
Travel Company 683 Pitney Bowes Packaging Tracking 1 1 4 94 587.95 512370 515540 $367.08 Tier-3 Threshold 15 236
Travel Company 636 PRX-Proxy DR 41 1 4 77 38798 £12370 $127.81 51391907 Tier-3 Ratio % 300, % 200
Travel Company 90 INT-Integration (IN1 and IN2) 3 1 4 115 38798 12370 518940 5120349 Tier-4 Threshold == 17l == 257
200 1 4 73 38798 12370 511992 56632024 Tier-4 Ratio %) 100 % 300
NEX-Mexus 3 1 5 190 38798  S18555 $31270 175870
Travel Company 513 MER-Merlot 1 1 3 63 58795 524741 5104.25 5439 63 Salesl
Travel Company 636 NTB-Netbrain 4 1 3 78 58798 24741 513092 188522
Travel Company 90 INT-Integration (IN1 and IN2) 2 1 3 48 38795 S24T.41 57952 5820 81
13 1 3 a5 38795 S24T.41 514091 857333
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Asset Utlllzatlon by App. and

Overwew Cloud Analysis

Virtual Machine Analysis Thin-on-Thin — Risk Mgmt. ESX Subscription Impact ESX Subscription Impact - WebUI — VMware Res.
Historical Allocation

Asset Management Introduction

These are some of the day-to-day and monthly asset
management tasks that can be addressed by leveraging the
reports in this catalog. Here are some of the objectives met
by this section:

= Asset management overview

Asset utilization

Retired assets

Request fulfillment

="/ 8. M AAVEF B

Environment analysis

* Any modifications to the Data Dictionary for the reports shown will require a custom report.
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Overview Asset Utilizatg)S by App. and Virtual Machine Analysis Thin-on-Thin — Risk Mgmt. ESX Subscription Impact ESX Subli(izsr:gﬁiiggllmpact B webUl A_Ilc\>/c|\:1¥ivc?r:e Res.
6.1 Cloud Analysis (Page 1 of 5) Data Dictionary || Select This Report
Description: This dashboard contains multiple pages of data showing an analysis of as-is virtual See next page

infrastructure vs optimized virtual infrastructure. Costs savings is emphasized by re-tiering or re-
sizing virtual machines based on AWS Standard Configuration parameters. The idea is to
determine which resources would benefit from cost savings by remaining on-prem vs migrating to
the AWS Cloud.

Prerequisites: Annotations/definitions are necessary for Applications. This is only available in
OnCommand Insight versions 7.3.1 or later. Required licenses for OCI are Discover, Perform and

Plan.
Cloud Analysis — Page 1 Cloud Analysis — Page 2 Cloud Analysis — Page 3
Ciouet Anatyen - Curvert Vil Mechne States Cloud Anayss - Vinwal Machine Cptimizaton & Model Trnstoo 10 1sas Cloud Analysis - AWS Infrastructure Sizing & Cost Summary
i) ~ AS-IS Optimized
= Z
-
 — :
——--.. ]

| $207,132.63 $36,501.17 $243,633.80 $92,018.77 $29,304.32 $121,323.09
15113561 56% 06851 20% srzzators 5o
AWS ASIS AWS Optimized
1 e ma t6uarge
. E
> = - o 200 400 60 0 1,200 1,400 1.6¢ 200 400 60X 00 1600 1800
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Click on the report screen shots above to view an enlarged image.
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6.1 Cloud Analysis (Page 2 of 5) Data Dictionary

Field Description Field Description
Application OCI configured annotation. Defines the tenant application with a host or internal AS-IS EC2 Type Same as Configured EC2.

volume.
VM Instance Name Name of the Virtual Machine monitored by OCI. Configured EBS Equal to 'gp2".

. . . . . Max IOPS Peak Hourly 10pS as reported by the virtual machine over 14 days.
oS Name of the operating system associated with the virtual machine.
Cores Number of CPU cores allocated to a virtual machine. Max Throughput (I;’;ea: Hourly Throughput in MB/second as reported by the virtual machine over 14
Memory(GB) Amount of RAM allocated to a virtual machine. ye:
d o . .

Provisioned Amount of capacity in GB provisioned to the VMDK associated with a virtual machine. AR EIENY G e
Capacity(GB) Max of avg MEM Peak Hourly Memory Utilization % as reported by the virtual machine over 14
provGB Same as above. days.
Used Capacity(GB) Amount of used capacity in GB provisioned to the VMDK associated with a virtual Used Cores Max of avg CPU * Cores

machine. If capacity is thick provisioned, then used will equal to allocated.

*
Used GB - Used Memory Max of avg MEM * Memory(GB)
Monthly Cost Chart The result of the axisThreshold parameter associated with Cost Charts Axis Threshold IOPS 95" The 95th percentile says that 95% of the time, the usage is at or below this
Axis Range input at runtime.  Sets the axis threshold for Cost charts. Default is 250,000. amqunt. Conversely, 5% of the samples may be bursting above this rate but
EC2 Axis The result of the EC2chartAxisThreshold parameter associated with EC2 Charts Axis ggehlg; ored. ile of 100S F la:
Threshold Threshold input at runtime. Sets the axis threshold for EC2 Charts. Default is 1600. th Percentile of IOpS Formula:
i i i CAST(SUBSTRING_INDEX(SUBSTRING_INDEX(

Order Configured Sets the order of the Configured EC2 results for charts. t2.small is O up to GROUP_CONCAT(pf.totallopsMax ORDER BY pf.totallopsMax SEPARATOR

m4.16xlarge is equal to 6. '), ", 95/100 * COUNT(¥) + 1), ', -1) AS DECIMAL)

Configured EC2 AWS ‘As-Configured’ Standard for EC2 :
Cores = 1 THEN t2.smalll

Cores <= 2 THEN m4.large IOD 95" 95th Percentile of 10 Density (IOpS/TB)

Cores <= 4 THEN m4.xlarge CAST(SUBSTRING_INDEX(SUBSTRING_INDEX(

Cores <=8 THEN m4.2xlarge 'GIR'O|UP_COI\’ICCAT(pf.t0:aIIopsl\'/l|ax ORDER BY pf.totallopsMax SEPARATOR
Cores <=16 THEN m4.4xlarge ), ', 95/100 * COUNT(Y) + 1)/, -1) AS

Cores <=40 THEN m4.10xlarge DECIMAL)/(hvvm.usedCapacityMB/1048576)

ELSE m4.16xlarge
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6.1 Cloud Analysis (Page 3 of 5) Data Dictionary
Field Description Field Description
Optimized MEM(GB) Amount of RAM memory allocated to the virtual machine. Optimized EBS Type Optimized EBS formula based on user input values above.
Order-optimized CASE
WHEN IOD 95th IS NULL THEN 'sc1'
optCPU OCIl/Cognos configured parameter/variable. Optimized CPU % variable input at run-time. WHEN 10D 95th <= sc10ptEBS THEN 'sc1'
Default is .80 or 80%. WHEN IOD 95th <= gp20ptEBS THEN 'gp2'
Optimized CPU IF(MAX of avg CPU is null THEN Cores, UAE UDIL BB [ TR TS e
IF(MAX of avg CPU > 0.9 THEN Cores+1, ELSE ‘NULL
ELSE - : : :
Cost EC2 AS-IS Based on the AS-IS EC2 Type and configured parameter/variables input at run-time.
CEIL((Cores * MAX of avg CPU) /0ptCPU)) (monthly) Defaults are configured as ¥(§)Ilows: ’ P i
NOTE: MySQL CEIL() function returns the smallest integer value not less than the number
specified as an argument. WINDOWS
Optimized EC2 Type Optimized EC2 Type is based on the Optimized CPU value above and the Configured EC2 Type="t2.small’ and variable is t2smallWindows = $17.16
field. Type="m4.large’ and variable is m4largeWindows = $108.92
) ; ; : Lo : Type="m4.xlarge’ and variable is m4xlargeWindows = $217.91
T OcCl/IC f d ter/ bl t at run-time. Opt d threshold
capTop for To%gﬂgz(f g/: |g[l),|er$auﬁei\;ar;§ ;r;/gg/loa ¢ input atrun-time. Oplimized capacity thresho Type="m4.2xlarge’ and variable is m42xlargeWindows = $435.81
' ' ' Type="m4.4xlarge’ and variable is m44xlargeWindows = $871.55
capBottom OCl/Cognos configured parameter/variable input at run-time. Optimized bottom used Type='m4.10xlarge’ and variable is m410xlargeWindows = $2178.90
capacity threshold in (GB). Default is 7.5 GB. Type="m4.16xlarge’ and variable is m416xlargeWindows = $3486.26
Optimized Capacity CASE
WHEN (usedGB / provGB) > capTop THEN CEIL(provGB) LINUX
WHEN usedGB <= capBottom THEN 10 t2smallLinux = $10.44
ELSE CEIL(usedGB / capTop) mdlargeLinux = $41.76
END m4xlargeLinux = $83.59
) . . . . . m42xlargeLinux = $167.17
sc10ptEBS OCIl/Cognos configured parameter/variable input at run-time. 10 Density requirements for

m44xlargeLinux = $334.27

EBS scl. Default is <=256. m410xlargeLinux = $835.70

gp20ptEBS OCIl/Cognos configured parameter/variable input at run-time. 10 Density requirements for m4l6xlargeLinux = $1337.14
EBS gp2. Default is <=3072.
i010ptEBS OCIl/Cognos configured parameter/variable input at run-time. 10 Density requirements for

EBS iol. Default is any value greater than 3072.

See Previous page See Next page
224 © 2018 NetApp, Inc. All rights reserved. M NetApp’




Capacity Performance Demand Financial Asset Workflow Metrics List of
Management Management Management Management Management and Triggers All Reports

Introduction

Overview Cloud Analysis Asset Utilizatg)S by App. and Virtual Machine Analysis Thin-on-Thin — Risk Mgmt. ESX Subscription Impact ESX Subli(_:ripti_on Impact — WebUI - VMware Res.
istorical Allocation
6.1 Cloud Analysis (Page 4 of 5) Data Dictionary
Field Description Field Description
Based on the Configured EBS Type and configured parameter/variables input at Total Configured CPU % Total(Used Cores) / Total(Cores)
run-time. Defaults are configured as follows: Note: this is a Cognos Total Function used for custom data items
Cost EBS AS-IS WHEN Configured EBS = 'gp2' THEN gp2 * Provisioned Capacity(GB) Total Optimized Memory %  Total(Used Memory) / Total (Optimized MEM(GB))
(monthly) WHEN Configured EBS = 'sc1' THEN sc1 * Provisioned Capacity(GB) Total Optimized Storage %  Total(Used Capacity(GB)) / Total(Optimized Capacity)
WHEN Configured EBS = 'io1' THEN iol * Provisioned Capacity(GB) + ioliops *
Count as-is Number of virtual machines by configuration for as-is criteria.
IOPS 95th
ELSEO Count optimized Number of virtual machines by configuration for optimized criteria.
Cost AS-IS (monthly) Cost EC2 AS-IS (monthly) — Cost EBS AS-IS (monthly) Count AS-IS Cores [Count as-is t2.small]+([Count as-is m4.large]*2)+([Count as-is
Cost EC2 Optimized Based on the Optimized EC2 Type field and follows the same cost structure as Cost m4.xlarge]*4)+([Count as-is m4.2xlarge]*8)+([Count as-is
(monthly) EC2 AS-IS (monthly) above. m4.4xlarge]*16)+([Count as-is m4.10xlarge]*40)+([Count as-is
Based on the Optimized EBS Type field and configured parameter/variables input m4.16xlarge]*64)
atrun-time. Defaults are configured as follows: Count Optimized Cores [Count optimised t2.small]+([Count optimised m4.large]*2)+([Count
_ o _ optimised m4.xlarge]*4)+([Count optimised m4.2xlarge]*8)+([Count
Cost EBS Optimized WHEN Configured EBS ='gp2' THEN gp2 * Optimized Capacity optimised m4.4xlarge]*16)+([Count optimised m4.10xlarge]*40)+([Count
(monthly) WHEN Configured EBS ='sc1' THEN scl * Optimized Capacity optimised m4.16xlarge]*64)
WHEN Configured EBS = 'io1' THEN iol Optimized Capacity + ioliops * IOPS o ) . .
95th Reduction in X-Large VM % (([Count as-is m4.16xlarge]+[Count as-is m4.10xlarge]+[Count as-is
ELSE 0 m4.4xlarge]+[Count as-is m4.2xlarge]+[Count as-is m4.xlarge]) —
s e—— ([Count optimised m4.16xlarge]+[Count optimised m4.10xlarge]+[Count
0s th‘o imize Cost EBS Optimized (monthly) + Cost EC2 Optimized (monthly) optimised m4.4xlarge]+[Count optimised m4.2xlarge]+[Count optimised
(monthly) m4.xlarge])) /
Cost E\?z Delta Cost EC2 Optimized (monthly) — Cost EC2 AS-IS (monthly) ([Count as-is m4.16xlarge]+[Count as-is m4.10xlarge]+[Count as-is
(monthly) m4.4xlarge]+[Count as-is m4.2xlarge]+[Count as-is m4.xlarge]+[Count as-is
?r:;,:iig DR Cost EBS Optimized (monthly) — Cost EBS AS-IS (monthly) m4.large]+[Count as-is t2.small])

Cost Delta (monthly) Cost Optimized (monthly) — Cost AS-IS (monthly)

Cost Avoid over 3

* _ *
Years (Cost Delta (monthly) * -1)*36 / 1000000
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6.1 Cloud Analysis (Page 5 of 5)

Data Dictionary

Field Description Field Description

Count AS-IS Mem  Count of AS-IS Memory Utilization for values 10% through 100% at increments of 10.
uUtil There are 10 separate data items with the following formula (substitute .1 with the
appropriate increment)
If ( Max of avg MEM < .1) THEN (1) ELSE (0)

A Cognos aggregation will provide the sum of the value when the condition is met.

Count AS-IS IOD Count of AS-IS |0 Density for values 256, 3072 and greater than 3072.
IF (10D 95th < 257) THEN (1) ELSE (0)
A Cognos aggregation will provide the sum of the value when the condition is met.

Count AS-IS CPU  Count of AS-IS CPU Utilization for values 10% through 100% at increments of 10.
util There are 10 separate data items with the following formula (substitute .1 with the
appropriate increment)
If (Max of avg CPU < .1) THEN (1) ELSE (0)
A Cognos aggregation will provide the sum of the value when the condition is met.

VMs Less Than 40% ([Count AS-IS CPU Util 10]+[Count AS-IS CPU Util 20]+[Count AS-IS CPU Util
CPU usage at Peak 30]+[Count AS-IS CPU Util 40]) /
([Count AS-IS CPU Util 10]+[Count AS-IS CPU Util 20]+[Count AS-IS CPU Util
30]+[Count AS-IS CPU Util 40]+[Count AS-IS CPU Util 50]+[Count AS-IS CPU Util
60]+[Count AS-IS CPU Util 70]+[Count AS-IS CPU Util 80]+[Count AS-IS CPU Util
90]+[Count AS-IS CPU Util 100])

Chart Top Range Monthly Cost Chart Axis Range

EC2 Axis EC2 Axis Threshold

EC2 Cost Delta % Total ( Cost EC2 Delta (monthly)) / Total(Cost EC2 AS-IS (monthly))
EBS Cost Delta % Total(Cost EBS Delta (monthly)) / Total(Cost EBS AS-IS (monthly))
Cost Delta % Total(Cost Delta (monthly)) / Total(Cost AS-IS (monthly))

Cost Avoid % Cost Delta % * 100 * -1

See Previous page
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6.2 Asset Utilization by Application and Business Unit

Description: This report shows Asset (Storage) Utilization grouped by Application, Organization
(Business Unit), and Tier. Provisioned and Used Capacity are shown for each Asset including both
physical and virtual hosts. On the right of the dashboard are two charts showing Top Application
Utilization and Top Business Unit Utilization. The charts in the final section on the right show the
Top Applications and Business Unit by 10pS, Latency, and Throughput.

Prerequisites: Annotations/definitions are necessary for costs, Application, Business Unit, and
Service Level/Tier. Requires secondary ETL script to run nightly. There is a Non-ETL version as
well. This is only available in OnCommand Insight versions 7.3.1 or later. Required licenses for
OCI are Discover, Perform and Plan.

Powered by OnCommand Insight
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Data Dictionary

| | Select This Report

Field Description

Application

Business Unit

Tier

Host

Type
Storage Name

Tier

Total Provisioned (TB)

Total Used (TB)

Total IOpS
Latency

Date

OCI configured annotation. Defines the application assigned to hosts or
internal volumes.

OCI configured annotation. Defines business units or owners of resources
assigned to hosts or internal volumes.

OCI configured annotation. Defines tiers of storage based on disk type, disk
speed, etc.

Name of the physical or virtual host monitored by OCI.
Type of host. (e.g. virtual or physical)
Name of the storage array discovered by OCI.

OCI configured annotation. Defines tiers of storage based on disk type, disk
speed, etc.

Internal Volume or Volume/LUN capacity allocated to host initiators that are
annotated with Business Unit or Application.

For Internal Volumes that are not LUNS and with Space Guarantee disabled,
this is written capacity grouped by Application or Business Unit. For Internal
Volumes with Space Guarantee enabled and for LUNs, used capacity will be
equal to allocated.

Sum of Average 10pS (both read and write) averaged daily for past 90 days.
Average Latency in milliseconds for past 90 days.

OCI configured annotation. Defines the application assigned to hosts or
internal volumes.
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6.3 Virtual Machine Analysis Data Dictionary | | Select This Report

Description: This dashboard depicts the overall virtual infrastructure and its corresponding health.

>k . : . ; _ . Field Description
This quickly gives context as to how much of the environment is potentially reclaimable in terms of

Capacity, vVCPU, and Memory. It provides a view into an overall distribution of each individual State The Virtual Machine State. E.g. Powered On, Powered Off, Suspended.

virtual machine’s performance in terms of Peak IOpS. Powered Off Since The number of days elapsed since the VM was powered off.

Prerequisites: This is only available in OnCommand Insight versions 7.2 or later. Required

licenses for OCI are Discover, Perform and Plan. Used Capacity TB Amount of space actually used by the Virtual Machine. VM Used Capacity in

TB shows the space actually occupied by the virtual machine files (Config
Files, Log files, VMDK & Snapshots, etc.) in the Virtual Machine Directory.

Powered by OnCommand Insight

Virtusl Moctine Ansiysis CPU Utilization Virtual Machine CPU Utilization %.

:\ﬁaﬁua\ Machine Eiunt by State) JF.‘?;V.E(EG Off Virtual Machines (Trending DIStI’IbUtIOI’]

- - 7 Memory Utilization Virtual Machine RAM Memory Utilization %.

P T I0pS Total IOpS (both read and write) averaged daily for past 30 days.
m . Latency Total Response Time in milliseconds (both read and write) averaged daily for
: i i past 30 days.
s e —— OEIES g e Date Hourdatetime and/or fulldate fields derived from the Time Dimension and
‘ W | Date Dimension tables in the DWH.

10pS vs Latency Trending Average I0pS vs Average Latency (sy vMfor30 Days)

10pS Distribution (Pesio Days)

10pS Distribution y apscit30 Days)
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6.4 Thin-on-Thin — Risk Management (Page 1 of 2)

Description: This dashboard shows Thin on Thin in order to mitigate risk.
Thin Summary at top. In the middle, a summary of Capacity, Top Allocated Pools and Historical

Trends are available. At the bottom is a list of Thin-on-Thin details.

Prerequisites: This is only available in OnCommand Insight versions 7.3.1 or later. Required

It displays Thin on

Historical

Allocation

Data Dictionary

Thin on Thin - Risk Management

Physical Usable

1,415 TB

VMDK Provisioned

336 TB

Physical Used

743 TB

Physical Used %

53%

Thin on Thin Capacity

294 TB

Powered by OnCommand Insight

Thin on Thin %

21%

Thin on Thin Summary (pevics)

Risk Management (7op Allocated Thin Poois)

Historical Thin on Thin Allocation (usaste vs Provisioned)

||CenSES for OCI are DISCOVGI’ and Plan . ESX Servers 73 VEWCRPPURGLOT - VSWCRPPURGLO1 185% 1o P  orareeraranararaiaca ) pre-e
Virtual Machines 2468 ndderppurci0? - naderppurei0t 0%
Virtual Disks 3527 netapp-ha-cluster - netapp-ha-cluster-01:ha_01_sgar_t1 0% 1,000 T8
. . Datastores 170 netapp-ha-cluster - netapp-hq-cluster-02:hq_02_sgar_t0 % eeaad
D at a DI C t I O n ary Asscciated Artays 5 netapp-v-cluster - netapp-iv-cluster-04-vsw_04_agor_t0 8% sote S
Associated Pooks a7 netapp-fu-sluster - netapp-Iv-cluster-6-vsw_06_agor_t1 2%
Associated NAS Volumes 2 netepp-ni-cluster - netapp-nj-cluster-03:ndd_03_aggr_{0 3%
S ee N e Xt Q ag e Associated SAN Volumes 142 netapp-lv-cluster - netapp-v-cluster-03vsw_03_agr_t0 26%
Virtual Machine Gapacity 35778 netapp-ni-cluster - netapp-nj-cluster-04:ndd_04_sgar_t0 5%
Virtual Disk Capacity 39778 netapp-fu-cluster - netapp-v-cluster-06:vsw_06_sgar_tD 20%
Datsstors Capacity 36778
Datastore Provisioned 28478 (7o Used Thin on Thin Fools) Historical Thin on Thin Allocation  (used vs Provisioned)
Physical Usable Capacity 140778 netapp-ha-cluster - netapp-hg-cluster-01:hq_01_sgar_t1 2% 80078
Assotiated NAS Volumes 378 netapp-ha-cluster - netapp-ha-cluster-02:hq_02_agar_to 80% o 0
Associated SAN Volumes 39178 netapp-ni-cluster - netapp-nj-cluster-05:ndd_05_aggr_t0 75% e = -
netapp-nj-cluster - netapp-nj-cluster-04:ndd_04_sggr_{0 72% e P
netapp-nj-luster - netapp-nj-cluster-03:ndd_03_sar_t0 &% atte. e o
netapp-hv-cluster - netapp-Iv-cluster-06-vsw_06_agar_t1 62% 20078 o e
netapp-fu-cluster - netapp--cluster-04-vsw_04_sgar_tD 0%
netapp-fu-cluster - netapp-tv-cluster-03:vew_03_sgor_tD &0% e
netapp-fv-cluster - netapp-lv-cluster-06:-vew_06_sgar_tD 58%
netapp-fv-sluster - netapp-lv-cluster-D5-vsw_05_agor_t 57% Physical Used (TB) MDK Provisioned (TE)

Thin on Thin Details

Array Name Pool Name Physical Usable Physical Used Physical Used (%) Thin on Thin Capacity Thin on Thin Percent (%)
naderppurein nadcrppurcit 3TB oTB 3% 3TB 5%
netapp-hq-cluster netapp-ha-cluster-01-hq_01_aggr_t1 8278 6778 82% 74TB 0%
netapp-ha-cluster-D1:Iha_01_aggr_t4 T0TB %78 52% oTE 0%

netapp-ha-cluster-021hg_02_aggr 10 278 1878 0% 2078 5%

netapp-fv-cluster netapp-v-cluster-03:vsw_03_aggr_to 55TB 2378 60% 1478 26%
netapp-v-cluster-04:vsw_04_aggr_t0 55TB 2378 60% 1978 6%
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6.4 Thin on Thin — Risk Management (Page 2 of 2)

WebUI — VMware Res.
Allocation

ESX Subscription Impact —
Historical

Data Dictionary [ | Select This Report

Field Description Field Description

Pools Name of the storage pool or aggregate associated with the storage array (or

filer) discovered by OCI.

ESX Servers Total count of Vmware’s enterprise server virtualization platform discovered

by OCI with a thin on thin configuration.

Total count of virtual machines for ALL ESX servers discovered by OCI with
a thin on thin configuration.

Virtual Machines

Virtual Disks Total count of VMDK’s provisioned to virtual machines with a thin on thin
configuration.

Datastores Total count of datastores associated with ESX servers discovered by OCI
with a thin on thin configuration.

Date Hourdatetime and/or fulldate fields derived from the Time Dimension and

Date Dimension tables in the DWH.

Total count of storage arrays associated with ESX servers with a thin on thin
configuration.

Associated Arrays

Associated Pools Total count of storage pools or aggregates with a thin on thin configuration.

Total count of NAS volumes associated with ESX servers with a thin on thin
configuration.

Associated NAS
Volumes

Total count of SAN volumes associated with ESX servers with a thin on thin
configuration.

Associated SAN
Volumes

Virtual Machine Capacity Capacity in TB that is provisioned to a virtual machine.
B
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Virtual Disk Capacity TB Virtual Disk capacity in TB.

Datastore Capacity TB ~ SAN or NAS Capacity that is allocated to a Vmware datastore associated

with an ESX server discovered by OCI.

Post-RAID usable capacity in TB as reported by the storage pool associated
with the storage array discovered by OCI.

Physical Usable
Capacity TB

Associated NAS
Volumes Capacity TB

Thin allocated capacity in TB for internal volumes (Flexvols).

Associated SAN
Volumes Capacity TB

Thin allocated capacity in TB for SAN volumes.

Physical Usable (TB) Same as Physical Usable Capacity TB.

Physical Used (TB) Thin provisioned capacity in TB that is written.

Phyisical Used % Physical Used (TB) / Physical Usable (TB)

Thin on Thin Capacity SUM of dwh_inventory.hv_data_store.provisionedCapacityMB where
TB storage_pool.thinProvisioning is true.

Thin on Thin Percent (%) Datastore Provisioned Capacity / Volume Capacity

VMDK Provisioned (TB) Capacity in TB that has been provisioned to VMDKSs

F NetApp’
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Thin on Thin - Risk Management
Physical Usable VMDK Provisioned Physical Used Physical Used % Thin on Thin Capacity Thin on Thin %
1,415 TB 336 TB 743 TB 53% 294 1B 21%
H
Thin on Thin Summary (evice) Risk Management (Top Allocated Thin Poois) Historical Thin on Thin Allocation (usable vs Provisioned)
1,500 TB
ESX Servers 73 WSWCRPPURCLO1 - VSWCRPPURCLO1 165% '\ PR PR . f"-.-
' ,
Virtual Machines 2,468 nddcrppurcld1 - ndderppurciD1 99% N
Virtual Disks 3,527 netapp-hg-cluster - netapp-hg-cluster-01:lhg_01_sggr_t1 90% 1,000 TB
Datastores 170 netapp-hg-cluster - netapp-hg-cluster-02:lhq_02_aggr {0 89%
Pl T T LL N
) . arga W - N
Associated Amrays 5 netapp-lv-cluster - netapp-lv-cluster-D4:vsw_04_=ggr_t0 36% 500TB /
Associated Pools 17 netapp-lv-cluster - netapp-lv-cluster-D6:vsw_06_aggr_t1 2% .
Associated MNAS Veolumes 2 netapp-nj-cluster - netapp-nj-cluster-03:ndd_03_agar_t0 %
Associated SAM Velumes 142 netapp-lv-cluster - netapp-lv-cluster-03:vsw_03_aggr_t0 26% oTe eS8 82 - N 88288832 - N8 3488588E
: : Gdbbddddddddddddddddddrill il (Drielelt
‘irtual Maching Capacity 357 T8 netapp-nj-cluster - netapp-nj-cluster-04:ndd_04_aggr_t0 5% OO OoOOoOOODoOoDDODoDOoDDODoDDoODDDOD
ERRRERRERRREREEEREEEEERAEEEREER88E
Virtual Digk Capacity 337 7B netapp-lv-cluster - netapp-lv-cluster-D6:vsw_06_aggr_t0 20% <. Physical Usable (TE) WMDK Provisioned (TB)
Datastore Capacity 387 1B
Datastore Provisioned 29478 (Top Used Thin on Thin Pools) Historical Thin on Thin Allocation (used vs Provisioned)
Physical Usable Capacity 1,407 TB netapp-hg-cluster - netapp-hg-cluster-01:lhg_01_agar_t1 229% 300 TE
Associated NAS Volumes 3TB netapp-hg-cluster - netapp-hg-cluster-02:1hg_02_agar_f0 0% /-\ ;l"'
500 TB ona”
Associated SAM Velumes 391 T8 netapp-nj-cluster - netapp-nj-cluster-05:ndd_05_agar_t0 T3% ‘,...--"" .
i i . Pl
netapp-nj-cluster - netapp-nj-cluster-04:ndd_04_aggr_t0 T2% 400TE a”
netapp-nj-cluster - netapp-nj-cluster-03:ndd_03_aggr_t0 B6% oL T @
@ g a g g in RO
netapp-v-cluster - netapp-v-cluster-06-vsw_06_aggr_t1 62% 20078 o H
netapp-lv-cluster - netapp-lv-cluster-D4-vsw_04_aggr_{0 60%
OTE
netapp-lv-cluster - netapp-lv-cluster-03:-vsw_03_aggr_tD 0% 2L ECEB 2 - 83 0EEE832 -3 82885832C
diddidddrdddddddddadad i il g
netapp-v-cluster - netapp-lv-cluster-06-vsw_06_agar_tD 58% SEEES5S558855858C88E8585585855858858588888
netapp-iv-cluster - netapp-lv-cluster-05:vsw_05_sggr_t1 57% <w-Physical Used (TB) “WMDK Provisioned (TE)
Thin on Thin Details
Array Name Pool Name Physical Usable Physical Used Physical Used (%) Thin on Thin Capacity Thin on Thin Percent (%)
nddcrppurci01 ndderppurcid1 3TB 0TB 3% 3TB 59%
netapp-hg-cluster netapp-hg-cluster-01:lhg_01_aggr_t1 82TB 67 TB 82% T4TB 90%
netapp-hg-cluster-01:lhg_01_aggr_t4 T0TB IETBE 52% 0TB 0%
netapp-hg-cluster-02:1hg_D2_aggr_i0 2278 18 TB 30% 20TB 29%
netapp-iv-cluster netapp-lv-cluster-03:vsw_03_aggr_{0 55TB 33TB &0% 14TB 26%
netapp-lv-cluster-04:vew_04_aggr_t0 55 TB 33TB 60% 18 TB 36%
tocn Lo alicios NG i s £iTo 207TE oo 40 To amgr
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6.5 ESX Subscription Impact Data Dictionary | | Select This Report

Description: This report shows over-provisioned ESX servers from a memory and CPU perspective. Field Description

Focus is on the % of Memory and the % of CPU allocated to VM Guests and the potential impact on ; ;
VM performance. Cluster Name of the ESX Cluster discovered and monitored by OCI.

ESX Subscription Impact — WebUI — VMware Res.
Historical Allocation

Prerequisites: This is only available in OnCommand Insight versions 7.2 or later. Required licenses ESX Host Name of the ESX Host discovered and monitored by OCI.
for OCI are Discover, Perform and Plan. Memory GB ESX RAM memory in GB.

CPU Count Number of CPUs associated with the ESX Host.

ESX Subscription Impact
B I N:l:l e Allocated CPU Count Number of CPUs allocated to Virtual Machines.
JSCYLE Ja N IIII IIII ‘ toms [SPRIE r 1] ‘ ‘ Allocated Memory GB RAM Memory in GB allocated to Virtual Machines.
B T A |, M St | i
” PSS R Memory Subscription % Allocated Memory GB / Memory GB
ESX Detail L.
— it e e e e e e A s v 8 e ] e o ey o ey ey e, CPU Subscription % Allocated CPU Count/ CPU Count
bartesania 2 » s ;«5____ = zm Ta14 a0 st w03 . . ) . o L
e | ml 13; = o — o o e e VM Provisioned Capacity Virtual Machine Provisioned Capacity in (TB).
e " o E— o el wes o . (TB)
[— e . 12v n L am ss soson a1 2 2w P
m—] = oz i - — - e Data Store Allocated (TB) ~ Capacity Allocated in TB to a Data Store.
rasaesito 70 s 25 0 __ s ot 53 1013 wasw ss2m% i i
o I = = - E— = ol e e e ESX Total I0pS Measures the total number of I/O service requests on the volume during
ol I = = o | = . = the selected time period (measured in I/O per sec).
Pasdeesats D) . e 2 <2 [ = o sons o o s000% ) ) ) ) )
vodris | 1w m s - - — = e o e nom ESX Latency The time it takes from the moment a request for information arrives at the
B I p . - - f I o o i storage device to the time when the storage device begin to send the
T e N I w - o ] o wea| o T oo b, information back in response. This is the actual latency of the device in
s | T m I s - — b we| e B o e milliseconds.
New_terseyNIUCS.Prod  cdpraessuh0r 7ea s ) w2 I oe srase 251 rar 1525w sa3e%
—_— e

ESX CPU Utilization % Active CPU Utilization % of the ESX Server.
ESX Memory Utilization %  Active Memory Utilization % of the ESX Server.
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ESX Subscription Impact
Top 10 Over Subscribed ESX CPU Top 10 Over Subscribed ESX Mermory Top 10 ESX High Latency
aes% 730% 150% 142% 30 maS18ms
ESK Oversubscribed Count ES¥ High Latency Count Datastore OwerAllocated Courtt ﬁ] I% 825% TOT% 118% 430 25 ms
- 600% 575% 100% 20ms Zms
AN LT 3z 89% 8% o 70% 7% 15 ms 1243 ms_11.19m5 10,21 ms 1108 me
61 l(if\i‘:l ” 0 * & S0% 10ms IS8 s 213
0 L 10 0 5ms —‘ “Ll —l
" — " geﬁ' ;' o §1 DO¥ e*@ - geag %\Q 9“8‘“ \tv 5 159 ' mﬁ.‘@#‘m@%\\ 1595 159‘;' 8 agfs‘ wl@ gsiﬁ'lw@g
‘\ ﬁ,ﬁ \ﬁh“’ “&;\L M Qpﬁ{i@ %‘dﬁ{\ #ﬁf‘;ﬁ&wﬁ&wﬁ&wﬁ& ws w“'? m\“’? w&s

ESX Detail
Cluster ESX Host Memory GB | CPU Count | Allocated CPU Count | Allocated Memory GB | Memory Subscription % | CPU Subscription % | WM Provisioned Capacity TE | Data Store Allocated TB | ESX Total I0pS | ESX Latency (ms) | ESX CPU Utilization % | ESX Memery Utilization %
HQHa-Corp IhginfesxvhiT 192 20 136 206 _— 444 283,59 5,698 5.06 36.11% 75.22%
Ihginfesxvhia 182 20 139 216 _— 382 253.89 7.414 3.05 36.81% 69.37%
HQHQ-Mgmt Ihamgmtesi01 128 18 4 16 13% 25% 0.08 8 72 3.46 1.3% 12.64%
HQ/SDLE Ihasdlcesxin1 768 25 125 405 s3% [ .02 477.95 4733 8.69 20.83% 5324%
Ihasdicesxioz 768 25 122 312 412 [ ases) 584 512.95 4270 1021 19.75% 4191%
Ihasdicesxi03 768 25 11 379 ss% (SR 512 369.99 15913 577 19.27% 232%
Ihgsdicesxios 768 28 121 113 41% _ 599 505.98 3491 12 2217% 38.93%
Ihgsdlcesxias 768 25 119 308 40% _ 543 505.98 3,706 11.19 17.62% 35.38%
Ihasdicesxi0s 768 28 116 279 36% [ 5.83 572.98 4816 10.87 19.96% 41.54%
Ihgsdlcesxi0T 768 25 135 350 46% _ 659 44398 11,203 11.08 2353% 45.82%
Ihasdleessios 758 28 126 286 7% _ 775 661.98 9393 10.13 20.45% 35,279,
Ihasdlcesxioa 788 28 152 58 46% _ 8.43 729.97 3757 11.39 18.74% 37.4%
Ihasdicesxii1 768 25 113 315 412 [N aoasa) 556 519.95 3724 1213 19.73% 347%
Ihasdicesxii2 768 25 112 265 sse [0 a00%) 536 528.95 6311 10.38 21.45% 4067%
Ihasdicesxi13 768 25 108 310 40% _ 558 595.95 17.974 5922 22.38% 36.89%
Ihgsdicesxii4 768 28 114 124 429 _ 723 627.98 4314 974 18.05% 39.88%
Ihgsdlcesxiis 768 25 114 380 so% [N 07k 529 459.98 4052 573 17.74% 51.36%
Ihasdicesxi16 768 28 127 369 ss% [EsER 5.86 421.99 16,113 771 2368% 48.42%
New_JerseyMJ-UCS-Avaya  nddcrpavavh01 128 20 14 2% 20% 70% 0.83 20 286 0.0 1.31% 22.56%
ndderpavavh2 128 20 13 % 20% 85% 1.08 a0 418 0.08 2.12% 18.99%
ndderpavavh3 128 20 12 21 16% £0% 064 32 247 D13 2.32% 18.75%
New_JerseyMJ-UCS-Corp ndderpessvhDi 768 25 107 260 asx [ 20.89 615.49 5862 1.45 22.24% 36.63%
ndderpesxvhD2 768 25 % 138 18% [ Aas%) 333 136.5 3,089 3.96 5.57% 15.35%
ndderpesivh03 768 28 106 202 g _ 43 457.99 2710 328 10.04% 34,509
New_JerseyMJ-UCS-Brod nddprdessxvhii 768 25 169 112 54% _ 663 573.98 2,521 1.47 15.25% 53.36%
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6.6 ESX Subscription Impact — Historical Analysis Data Dictionary | | Select This Report

Description: This operations level dashboard shows Vmware storage capacity allocation, Field Description

performance and guest resource subscription details sorted by ESX Server. It will help

: - - : Storage Name of the storage array discovered by OCI.
isolate potential performance bottlenecks based on over-subscribed guest resources like } i .
CPU and Memory or backend storage or data stores. CPU and Memory subscription data ~ Volume Name of the volume associated with the storage array discovered by OCI.
is derived from the Inventory Data Mart and stored via the secondary ETL for 90 days by ESX Host Name of the ESX Server discovered by OCI via the Vcenter API.
default. Records older than 90 days will be purged. Data Store Name of the Data Store associated to the ESX Server.
Prerequisites: This is only available in OnCommand Insight versions 7.3.1 or later. VM Guest Name of the VM Guest associated to the ESX Server.
Required licenses for OCI are Discover, Perform and Plan. Date Hourdatetime and/or fulldate fields derived from the Time Dimension and Date Dimension
tables in the DWH.
ESX Subscription Impact - Historical Analysis ESX Memory Utilization % Memory Utilization % of the ESX Server averaged hourly for 14 days.
ESX Host: Ihginfesxvh17 ESX CPU Utilization % CPU Utilization % of the ESX Server averaged hourly for 14 days.
ESX Highlights CPU and Memory Subscription Trends and Performance Snapshot ESX Total IOpS Measures the total number of Average TOTAL 1I/O service requests for the ESX Server
ESX emary GB 192 | CPU Subsciption % Trond 680% || Memory Subscrption % Trend o (measured in 1/O per sec).
ESX CPU Count: 20 2.000% o 400% o
ﬁfﬁﬁﬁ:ﬁfﬁ% H%;? ESX Latency (ms) Total Response Time in milliseconds average hourly for 14 days.
g&“c?,;’n’?c:"f"l% . 2::235 VM CPU Utilization % CPU utilization for the VM Guest as reported by the Vcenter API.
apacity in Datastores:
Dses " Beice VM Latency (ms) Latency in milliseconds for the VM Guest as reported by the Vcenter API.
Used %: 83%
T — ESX Memory GB Total amount of RAM configured within the ESX Server.
ESX CPU Count Total number of CPU uses configured within the ESX Server.
_ Allocated CPU Count The number of CPU’s from the ESX Server allocated to VM Guests.
o Allocated Memory GB Total amount of RAM in GB allocated to VM Guests.
o e Memory Subscription % Allocated Memory GB / ESX Memory GB.
annnanERNN)
m CPU Subscription % Allocated CPU Count / ESX CPU Count.
Volume Latency (14 ey Average) } ; Capacity in Datastores Total amount of capacity provisioned to Datastores as reported by the Vcenter API.
i e S e e Provisioned (GB) Total amount of capacity provisioned to VM Guests from Datastores.
! e ohere VL= O [ T R R | SR Used (GB) Total amount of used capacity for VM Guests as reported by the Vcenter API.
B P 22 netapp-t Nolvol_hq_ssd_01/lun_hq_ssd_01 409600  lun_hq_ssd_01 409575 145% 5927.84 379891 93% ..
I ﬂ ‘ﬂl:'ﬂu neta;:i{i-; Ivob?vol,:issdj;‘llun,:ssd,ﬂi 409600 lun_hq ssd_02 409575 144% 5,896.26 3.696.60 90% Used % Used (G B) / PrOVISIoned (G B)
e Ty R T ey T wnemn sme Thin Subscribed % Provisioned (GB) / Capacity in Datastores
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ESX Subscription Impact - Historical Analysis
ESX Host: Ihqinfesxvh17
ESX Highlights CPU and Memory Subscription Trends and Performance Snapshot
ESX Memory GB: 192 CcPU Sulmrliption % Trend Memory Subscription % Trend
B AR 50 | | | 2500w 680% || soon 118%
Allocated CPU Count: 136 1.500% f 300%
Allocated Memory GB: 226 H
Memory Subscriptiion %: 118% 1.000% } ;__Jb — wq ¥ f b U 200%
CPU Subscription %: 680% — AU || oo
VM Count: 35
CapacnyinDataStOfeSj 53,246 GB 0‘“0:2;ng:z—:£5:go:—sgv:Q’p‘—wﬁggogﬁv:a O‘“o:gzﬂg:x—mﬁggw:\—ggv:gn—wﬂmﬁogﬁv:&
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Overview Cloud Analysis Asset Utilization by App. and Virtual Machine Analysis Thin-on-Thin — Risk Mgmt. ESX Subscription Impact ESX Subsgrlpn_on Impact — WebUIl = HhBElS 28,
BU Historical Allocation

6.7 WebUI — VMware Resource Allocation Data Dictionary | | Select This Report
Description: This WebUI based dashboard shows VMWare Resource Allocations. At the Field Description
top, a list of VMDK path objects provide an end-to-end viewpoint into allocated VM capacity.
In the middle, a data store list shows datastore dependencies. At the bottom, a list showing Hypervisor Name Name of the ESX Host/Server monitored by OCI.
virtual machine resource allocations with Top N VM CPU Utilization and Top N VM Memory
Utilization trends for the user selected time period. Virtual Machine Name of the Vmware Guest associated with the ESX Host monitored by OCI.
Prerequisites: Requires access to the OCI WebUI. This is only available in OnCommand
Insight versions 7.3.1 or later. Required licenses for OCI are Discover and Plan. VMDK / Name Name of the Virtual Disk (VMDK) associated with the virtual machine.

VhMware Resource Allocation R (O] Name of the operating system associated with the virtual machine.

l;l‘“:::r::nr name Hame 4 Virtual Machine Storage name Resource name Datastore Capacity - Total Capacity - Used Storage name Name Of the Storage deVice monltored by OCI'

- v P o w- B Resource name Name of the volume or resource associated with the datastore.

I o SO Datastore / Name Name of the Datastore associated with the ESX Host monitored by OCI.

B mdeesxi02 mdentap 13.813.47 12,769.78 LI

Power State Power State of the virtual machine. (e.g. poweredON, poweredOff, Standby etc.)
== m— - = u Capacity — Total (GB) Capacity in (GB) provisioned to the VMDK associated with the virtual machine
o - Capacity — Used (GB) Used Capacity in (GB) reported by the VMDK associated with the virtual machine. If
=7 = capacity is thick provisioned, then Used Capacity will equal Capacity.

E— - o o CPU Utilization Average CPU Utilization in % for the user selected time period.

N oy j , il ettt — ") Memory Utilization Average Memory Utilization in % for the user selected time period.

= rocr ot Mestmwas. e §| CSTORMSOWTGERERGGW e, e | rememm—m Date The date field applied to trending charts and selectable by the user.

Top VM Guests by Memory Utilization

B mdoesxi0! Microsoft Windows 7.

8 mdcesxi0 ) =l = wocuwasrero.. S . 1 .
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. . Asset Utilization by App. and : . . . . : - ESX Subscription Impact —
Overview Cloud Analysis Y APP Virtual Machine Analysis Thin-on-Thin — Risk Mgmt. ESX Subscription Impact cripu P
BU Historical
VMware Resource Allocation w o soTe e (EEED Edit: ey
VMDK Path
E Hypervisor name Name 4 Virtual Machine Storage name Resource name Datastore Capacity - Total Capacity - Used
{GB) {GE)}
B wropappost VM Storage (7)) CU... CUCM Sub4 WROPAPPCU... WM Storage (7) 110.00 110.00 ﬂ
B chgoube3 [datastore1] CHECUB... CHGCUBE3.uta datastore1 60.00 80.00
B mdccube3- [datastore1] MDCCUB... MDCCUBE3.uta datastore 1 60.00 80.00
B mdeesxi02 mdentap 15,944.66 14,913.02
B mdoesxi02 mdentap 12,583.41 11,802.02
B mdoesxio2 mdentap 13.613.47 12789.78 _I
-
3.578 Rems Round In 47 groups
Datastore Path
Name A Storage Resource name Capacity - Total (GB) Capacity - Used {GB)
File Repository (1) 271.00 2579 i’
File Repository (2) 271.00 28.78
File Repository (3) 271.00 2387
File Repasitory (4) 271,00 25.79
File Repasitory (5) 271.00 28.78 ;I
WM Guest Allocation Top VM Guests by CPU Utilization
E Hyperwisor name Mame 11 00
Powrer
state
100
B chgeube? CHGCUBE2.uta CentOS 4/5/8 (32-bit) on |=
B wropappc CUCM Sub4 WROPAPPCU.. Red Hat Enterprise ... on o
1. Nov 12:00 PM 12. Mow 12:00 PM 12, Now 12:00 PM 14, Mow 12:00PM 15 N...
B mdecube: MDCCUBE3.uta CentO5 4/5/8 (32-bit) On
= CHGDSQLDEVD1WY = CHGPMETDLPO2ZWYW = mdcocpmaldagdiwy mdepaddoldwy = MDCPHETDLPO2WY
B ngsesxi01 ngspappmmil 1wy Microsoft Windows S... on
B mdoesxi0:
Top VM Guests by Memory Utilization
B mdeoesxi0: o
B mdoesxi0:
B mdoesxi0* =
B mdoesxil: Microscft Windows 7...
]
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Violation Trends and Operational Hosts with Single Host LUN WebUI — SAN VM End to End NFS
Status Health Point of Failure Allocation Trending SAN Switch Inventory Switch Port Status Switch Port Consumption | SAN Switch Dashboard Switch Dashboard and CIES Path
VMware Storage SAN and NAS Physical Storage WebUI — NFS _ Cloud Provider EC2 Instance EC2 Instance Type
Allocation — SAN and NAS Volume Inventory Physical Assets Inventory - NetApp and CIFS Path WebUI — AWS Facts

Performance

Performance by Region

Breakdown

WebUI — Cloud Analysis ‘

Workflow Metrics and Triggers Overview

These are some of the day-to-day and monthly workflow

metrics that can be addressed by leveraging the reports in this
catalog. Here are some of the objectives met by this section:

= Violation management

= QOperational reporting

= Environmental reporting

243

* Any modifications to the Data Dictionary for the reports shown will require a custom report.
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Violation Trends and Operational Hosts with Single Host LUN . . . . . WebUI — SAN VM End to End NFS
Health Point of Failure Allocation Trending SAN Switch Inventory Switch Port Status Switch Port Consumption | SAN Switch Dashboard Switch Dashboard and CIES Path ‘
VMware Storage SAN and NAS . Physical Storage WebUI — NFS _ Cloud Provider EC2 Instance EC2 Instance Type _ .
‘Allocation — SAN and NAS Volume Inventory Physical Assets Inventory - NetApp and CIFS Path WebUI - AWS Facts Performance Performance by Region Breakdown WebUI - Cloud Analysis

7.1 Violation Trends and Status

Description: This report shows trending for Violations of Policies and Thresholds which
have been exceeded. Atthe top is a summary of violation related metrics. Beneath the
summary, are trending for Total number of Violations; Count by Type (of Violations); and
Overcommitted Thin Pools. The next section shows Violation Count by Storage, Path
Outage trending, impact of Storage Capacity, and Storage Arrays nearing Full Capacity.
The last section shows Performance Thresholds by Total IOpS; Average Latency; and
Total Throughput. The final chart on the right shows over Storage Arrays with High Fan
Out (masked storage port connections).

Prerequisites: This is only available in OnCommand Insight versions 7.2 or later.
Required licenses for OCI are Discover, Perform and Plan.

Powsred by OnCommand Insight
Violation Trends and Status
808 354 8 116 18 0o
Path Violations Capacity Violations
T .~ = .
— 4 [ —— |
s 1 1 l_-_,l
-
- wee ;‘?;I
= ﬁ‘vn. -l M) M.. ..-..:..‘.—-‘,.. - : ”:-.v' . -:1‘»."1“]“\1?‘;:‘?“‘ II
u¢ﬁﬁﬁﬂ
244 Click on the report screen shot above to view an enlarged image.
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Data Dictionary [ | Select This Report

Field Description

Violation Count Total count of violations as configured in OCI FC path policies.

Violation Type The violation type. E.g. path outage, missing redundancy, unauthorized sharing,

missing virtual cluster etc.

Storage Array or Storage Name of the storage array discovered by OCI.

Thin Pool Name of the storage pool or aggregate that is thin provisioned.

Capacity (GB) Impacted Provisioned capacity in GB that is impacted by a violation type.

by Violations

Total IOpS Sum of Average Daily IOpS (both Read and Write) for a period of 365 days.

Latency Average Latency milliseconds averaged daily for a period of 365 days.

Throughput Sum of Average Daily Throughput in MB/second (both read and write) for a period of

365 days.
Full Capacity %
High Fan Out

Total provisioned physical capacity % for the storage array discovered by OCI.

Storage ports that are provisioned to more than one host initiators. A fan out of 8 or
more will violate the default threshold in OCI. For this report, high fan out is the top five
arrays and their highest fan out count for a specific port.

Path Outage A critical violation as report by OCI FC policies. Indicates a completely failed redundant

path between storage and host initiators.

Hourdatetime and/or fulldate fields derived from the Time Dimension and Date
Dimension tables in the DWH.

Date
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SAN Switch Inventory

Switch Port Status

Switch Port Consumption
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WebUI — SAN
Switch Dashboard
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‘ VMware Storage

SAN and NAS

Physical Assets

Physical Storage

WebUI — NFS

Cloud Provider

EC2 Instance

EC2 Instance Type

Allocation — SAN and NAS Volume Inventory Inventory - NetApp and CIFS Path WebUI — AWS Facts Performance Performance by Region Breakdown WebUI - Cloud Analysis ‘
7.2 Operational Health (page 1 of 2)
Description: This dashboard depicts the overall health of the environment. This quickly gives Powered by OnCommand Insight
context as to how much and how well the environment is performing, based on Violation rules, Operational Health
Thresholds setup, and how much of the environment has been discovered and identified. e e e e .
Prerequisites: Annotations/definitions are necessary for Service Level/Tier. This is only S I —
available in OnCommand Insight versions 7.2 or later. Required licenses for OCI are Discover, O M Mo M0 M0 1S LNO L 0 M 1 oM 2w 0 ® @ Wm0 .
Perform and Plan. g ik
SAN Path Vioiations Trenging ffecte 3 | atior
. ) @0 40 - : V-I‘dlnn'fyp: . .
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See next page '“ -
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VMware Storage
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7.2 Operational Health (page 2 of 2) Data Dictionary [ | Select This Report

Field Description Field Description

Tier OCI configured annotation. Defines tiers of storage based on disk type, disk speed, Not Masked and Not A volume that is neither mapped or masked.
etc. Mapped

Application OCI configured annotation. Defines the application assigned to hosts or internal Mapped, but not A volume that is mapped to a storage port but not masked to a host initiator.
volumes. Masked

FC Path Total FC path count as enumerated in dwh_inventory.logical. Generic Device Path Thin Pools Storage pools or aggregates that are using thin provisioning storage efficiency

Identification Count when dwh_inventory.logical.genericDeviceld field is NOT null. technology.

Coverage Capacity Utilization Used capacity %. If thick provisioned, it is the % of capacity that is visible to hosts.

Virtual Machine Path Total count of virtual machines. Total count of virtual machines WITHOUT backend If thin provisioned, it is the % of capacity that is written in TB.

Coverage storage. FC Port Errors SAN FC Switch port errors.

Storage Port Total count of storage ports. Total count of unconnected storage ports (where Port Latency Defined as BB Credit Zero milliseconds transmit > 0.

Connectivity dwh_inventory.storage_port.id NOT IN dwh_inventory.port_connectivity.portld BB Credit Zero Rx Count of BB Credit Zero warnings for frames received. When BB Credit Zero

ISL Ports with
Missing Connectivity
Capacity Orphaned
by Performance
SAN Path Violation
Trends

Violation Count
Affected Hosts
Affected Volumes

(means its not connected to anything J)
Count of ISL ‘E’ ports with missing connectivity.

Total SAN capacity where Max Total IOpS = 0 for the past 30 days.

Count of SAN path violations trending over time. There is no set timeframe for
trend.

Total count of path violations as reported by OCI FC path policies.
Total count of hosts that are impacted by violations.
Total count of storage volumes that are impacted by violations.

Affected Applications Total count of applications that are impacted by violations.

Violation Type

The violation type. E.g. path outage, missing redundancy, unauthorized sharing,
missing virtual cluster etc.

Capacity by Volume  Volume misconfiguration = volumes that are masked and mapped but not accessed,
Misconfiguration not masked and not mapped or mapped but not masked.
Masked and A volume that is masked (lun masked) to a host initiator and mapped to a storage
Mapped, not port but not ‘accessed’ by a host. That is, no file system exists on the lun.
Accessed

247

Warning

BB Credit Zero Tx
Warning

Slow Drain Device
Class 3 Discard
Timeout Discard

Link Reset

Frame too Long/Short
CRC Errors

Link Failure
Date

Slow Drain Definition
and BB Credit Error
Count Correlation

warnings are excessive, performance will be affected.

Count of BB Credit Zero warnings for frames transmitted. When BB Credit Zero
warnings are excessive, performance will be affected.

See Slow Drain definition below.

Count of frames sent without FLOGIing or with an invalid destination.

Defined as port error discard timeout > 0

Link reset count > 0

Frame too Long/Short count > 0

Rate of Cyclical Redundancy Check errors. Usually indicates a physical problem
within the FC link which lead to corruption inside the FC data frame.

Port error link failure count > 0
Date dimension object in the OCI database.

For devices to qualify for slow drain, bbCreditZeroRx and Tx must be greater than
1,000,000 and bbCreditZeroMsTx must be >=1.

© 2018 NetApp, Inc. All rights reserved.
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Violation Trends and Operational Hosts with Single Host LUN . . . . . WebUI — SAN VM End to End NFS
‘ Status Health Point of Failure Allocation Trending SAN Switch Inventory Switch Port Status Switch Port Consumption | SAN Switch Dashboard Switch Dashboard and CIES Path ‘
VMware Storage SAN and NAS . Physical Storage WebUI — NFS _ Cloud Provider EC2 Instance EC2 Instance Type _ .
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7.3 Hosts with Single Point of Failure Data Dictionary [ | Select This Report
Description: This report provides a list of SAN attached physical hosts that have a single Field Description
point of failure in the fabric. At the top of the page are summary charts showing a
breakdown of hosts and hosts at risk. At the bottom is a detailed list showing the relative Host Name of the physical host resolved via auto host resolution in OCI. Auto host resolution
path for each violation. is the process where a host WWN is correlated to an IP address via NSLOOKUP or
Prerequisites: This is only available in OnCommand Insight versions 7.2 or later. Required P
licenses for OCI are Discover and Plan. Storage Name of the storage array discovered by OCI.
Powered by OnCommand Insight
Hosts with Single Point of Failure Switch Name of the SAN switch discovered by OCI.
Total Hosts vs Hosts with SPF Yo of Hosts at Risk Switch Port Name of the port associated with the switch discovered by OCI.
Single Point of Failure Single Point of Failure (true or false). True if only one path exists.
Host Count 2%
Hosts with SPF___ 408
10 ~ v
\ Host Ports Number of host ports connected
Storage Ports Number of storage ports connected.
Host Detail . . .
eee = i pSinaie Polatltout o sarage [ P Fabrics Number of Switch Fabrics.
02-9294c-i0 Sym- AT;-F‘R-ERQM%—ALES— feli2 True 1 2 1 ; ) ; . ; .
— === . — % of Hosts at Risk % of hosts (out of total physical resolved in OCI) that are at risk due to single point of
cpliisua FNMO0115000604 Q;L%:PR-ERQM&ANMW- fc1/20 True 1 2 1 fallure = true'
spisest ST B R e ' N Host Count Total number of physical hosts resolved in OCI.
cpwidibi FNMO0115000604  ATC-PR-ER9148-AL55- fe1/3 True 1 2 1
SWE.
cpwidibj FNMO0115000604  ATC-PR-ER9143-ALS5S- fe1/i1s True 1 2 1
SWE.
esxapraj106ul9. Sym- ATC-PR-TR9143-AJ106- fc1/8 True 1 2 1
000198701130 swi1 . . . . . .
int3aa SonproKDN Sluser ATO-NP-ERD1455156- fetits True 1 z Hosts with SPF Total number of physical hosts with single point of failure flag = true.
In13ab sanpvak401_cluster A:[‘CVNP—ERQMBSV\BE-— #1116 True 1 2 1
In13ac sanpvIk401_cluster ATC-NP-ER9143S-196- feli4 True 1 2 1
SW1.
In13ad sanpvIk401_cluster glﬁ-NF‘-ERQMfSS-\BE\- 17 True 1 2 1

249 ©2018 NetApp, Inc. All rights reserved.  Click on the report screen shot above to view an enlarged image. [l Net App”



Introduction

Capacity

Management

Performance
Management

Demand
Management

Financial

Management

Asset
Management

Workflow Metrics
and Triggers

List of
All Reports

Violation Trends and Operational Hosts with Single Host LUN . . . . . WebUI — SAN VM End to End NFS
Status Health Point of Failure Allocation Trending SAN Switch Inventory Switch Port Status Switch Port Consumption | SAN Switch Dashboard Switch Dashboard and CIES Path ‘
VMware Storage SAN and NAS Physical Storage WebUI — NFS Cloud Provider EC2 Instance EC2 Instance Type

Allocation — SAN and NAS

Volume Inventory

Physical Assets

Inventory - NetApp

and CIFS Path

WebUI — AWS Facts

Performance

Performance by Region

Breakdown

WebUI — Cloud Analysis ‘

250

Total Hosts vs Hosts with SPF

Hosts with SPF __
10

Host Detail

Host
02-9294c-io
cpaisaTt
cpliisua
cplisath
cpwidibi
pwidilj
esxapraji06ul9.
In13aa
In13ab
Ini3ac

In13ad

Storage

Sym-
000195701502
FNMDD 115000804
FNMDD 115000504
saprave03_cluster
FNMDD 115000504
FNMDO 115000504
Sym-
000198701130
sanpvak401_cluster
sanpvak401_cluster

sanpvak401_cluster

sanpvok401_cluster

Host Count
405

Switch
ATC-PR-ERS148-AL55-
SWE

ATC-PR-TRS145-BA132-
SV

ATC-PR-ER5148-AN141-
SWVE.

ATC-PR-TRS1458-BA134-
SW1. :

ATC-PR-ERS148-AL55-
SWE.

ATC-PR-ERS148-AL55-
SWE

ATC-PR-TR9145-AJ106-
SV

ATC-MP-ERS1485-196-
SW1.

ATC-MP-ERS1485-196-
SW1.

ATC-MP-ER91485-196-
SV

ATC-MP-ER51485-196-
SW1.

% of Hosts at Risk

Switch Single Point
Port of Failure
feif2 True
fc1Ms True
fe1/20 True
felf2 True
fcif3 True
fc1f15 True
foi/B True
fciM5 True
fo1M16 True
fcif4 True
fc1M7 True

Host
Ports

1

2

’| |:I |:I OD

Storage
Ports

Powered by OnCommand Insight

Hosts with Single Point of Failure

Fabrics

Click on the screen shot above to return to the report description.

© 2018 NetApp, Inc. All rights reserved.

i NetApp’



Introduction

Capacity

Management

Performance

Management

Demand
Management

Financial
Management

Asset

Management

Workflow Metrics

and Triggers

List of
All Reports

Violation Trends and Operational Hosts with Single Host LUN . . . . . WebUI — SAN VM End to End NFS
Status Health Point of Failure Allocation Trending SAN Switch Inventory Switch Port Status Switch Port Consumption | SAN Switch Dashboard Switch Dashboard and CIES Path ‘
VMware Storage SAN and NAS Physical Storage WebUI — NFS Cloud Provider EC2 Instance EC2 Instance Type

Allocation — SAN and NAS

Volume Inventory

Physical Assets

Inventory - NetApp

and CIFS Path

WebUI — AWS Facts

Performance

Performance by Region

Breakdown

WebUI — Cloud Analysis ‘

7.4 Host LUN Allocation Trending

Description: This report shows LUNs allocated to hosts and the historical trend of
allocations. A summary of hosts and capacity are visible at the top. At the bottom, hosts

are grouped with each LUN, capacity metrics and historical trends chart.

Data Dictionary

Field Description

Host Name

Prerequisites: This is only available in OnCommand Insight versions 7.3 or later. Required
licenses for OCI are Discover, Perform and Plan.
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Host LUN Allocation Trending
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Volume Name
(O}

Storage
Business Unit
Thin/Thick
Capacity GB
Consumed GB
% Used

Date

[ | Select This Report

The name of the physical host that was resolved via auto host resolution in OCI. Auto
host resolution is the process where a host WWN is correlated to an IP address via

NSLOOKUP or PING.

Name of the Volume associated with the Storage Array discovered by OCI.

Name of the OS (Operating System) associated with the Host.

Name of the Storage Array discovered by OCI.

Business Unit annotation associated with the Volume or Host in OCI.

Indicates whether a Volume is Thin or Thick Provisioned.

Capacity in GB that is Provisioned (Mapped and Masked) to the Volume.

Capacity in GB that is written if the volume is thin provisioned.

Capacity in % that is used. Consumed GB / Capacity GB.

Fulldate field derived from the Date Dimension tables in the DWH.
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7.5 SAN Switch Inventory

Description: This report contains an overall view of SAN Switch Inventory. At the top, is a global
summary of port count inventory. It shows Trending and Port Status on the top and summary

detail about the switches across the bottom.

Prerequisites: This is only available in OnCommand Insight versions 7.2 or later. Required

licenses for OCI are Discover, Perform and Plan.
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SAN Switch Inventory
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Data Dictionary

Data Center

Switch Name

[ | Select This Report

Field Description

OCI configured annotation. Defines the location of the device.

Name of the SAN switch discovered by OCI.

Name of the manufacturer of the switch discovered by OCI.

The model name of the switch discovered by OCI.

The firmware version of the switch discovered by OCI.

Total number of ports associated with each switch.

Total number of used ports associated with each switch.

Total number of free ports associated with each switch.

Free Ports / Total Ports

Total number of active ports on the switch.

Total number of inactive ports on the switch.

Total number of ports that are not licensed.

Total number of port errors.

Fulldate field derived from the Date Dimension tables in the DWH.

Manufacturer
Model
Tln5E8 Firmware
Total Ports
?h : Used Ports
Free Ports
T m om % Free
e Port OK
n Port Inactive
E Not Licensed
: : ; Port Errors
o Date
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7.6 Switch Port Status

Description: This report is used to show report status. Common examples include ‘Online’,
‘No_Sync’, and ‘No_Light’. Detail includes switch, port name, connected WWN, Device Type and
Device Alias. Alert column shows GREEN for Online and RED for everything else.

Prerequisites: This is only available in OnCommand Insight versions 7.3 or later. Required
licenses for OCI are Discover, Perform and Plan.
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Data Dictionary

[ | Select This Report

Field Description

Switch

Port Name
Status

Alert

Status Detall
Connected WWN
Device Type
Device

Device Alias

Name of the SAN switch discovered by OCI.

Name of the port associated with the SAN switch.

The status of the port, e.g. OK, ERROR, NOT LICENSED, INACTIVE.
GREEN = onLine, RED=everything else.

The port status detail, e.g. onLine, no_light, no_module, etc.

The WWN of the connected device.

The connected device type, e.g. switch, storage, host, tape, generic.
Name of the device connected to the switch.

Zone alias of the device connected to the switch.
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7.7 Switch Port Consumption

Description: This report shows SAN Switch Port Consumption by Vendor, port usage trends and
port utilization by data center.

Prerequisites: This is only available in OnCommand Insight versions 7.3 or later. Required

licenses for OCI are Discover, Perform and Plan.
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Data Dictionary

Field Description

Data Center
Vendor

Switch Name
Traffic %
Peak Traffic %
Total Ports
Used Ports
Port Speed
Date

[ | Select This Report

Name of the Site/Data Center configured in OCI and assigned to SAN Switches.
Name of the Manufacturer associated with the SAN Switch discovered by OCI.
Name of the SAN Switch discovered by OCI.

% of total traffic (received + transmitted) grouped by Port Speed.

% of PEAK traffic (received + transmitted) grouped by Port Speed.

Total physical ports as reported by all physical switches discovered by OCI.
Total physical ports that are lit or in-use.

Speed of the ports associated with the SAN Switch discovered by OCI.

Fulldate field derived from the Date Dimension tables in the DWH..

© 2018 NetApp, Inc. All rights reserved.

i NetApp’



Introduction

Capacity

Management

Performance

Management

Demand
Management

Asset
Management

Financial
Management

Workflow Metrics
and Triggers

List of
All Reports

Violation Trends and Operational Hosts with Single Host LUN . . . . . WebUI — SAN VM End to End NFS
Status Health Point of Failure Allocation Trending SAN Switch Inventory Switch Port Status ST Nl M Oelg{igfolifoi8 SAN Switch Dashboard Switch Dashboard and CIES Path ‘
VMware Storage SAN and NAS . Physical Storage WebUI — NFS _ Cloud Provider EC2 Instance EC2 Instance Type _ .
Allocation — SAN and NAS Volume Inventory Physical Assets Inventory - NetApp and CIFS Path WebUI — AWS Facts Performance Performance by Region Breakdown WebUI - Cloud Analysis

258

Cisco

All Ports Inventory

Port Consumption

Vendor = Port Speed

106 118
[ 166 185
| 206 216
406 4
26 315

Peak Traffic %

G 100%
406 lﬂ.

206
18G

106

% 20% 40%
W Peak Traffic %

Port Utilization

Global Port Utilization

Port Count | Port OK | Port Error

185

0%
Peak Traffic > 80%

Port Inactive

Vendor = Port Speed
0 14 Cisco 106G 36.37
1} o 186G 40.37
0 20 206G 25.52
o o 40G 3.08
50 2 3G 727
Traffic %
B0%  100% 0% 10% 20% 30% 40% 50% G60% 70% 80%

Port Consumption

B Traffic %

Port Utilization by Data Center

Traffic % | Peak Traffic %

Port Usage Trends

Data Center: All Port Speed: All Vendor: All
800
65.75
54.03
38.58 800
468
100

400 \\j/ \/\”"\—\/

200

9 4 &

P A PSSP P PL O NI ID g $ O O

S e e S e S B S S P e e AT s AT AL AT P O N

I S SR R R R R S o O R S N S S 2, S S S X S
< Total Ports .« Used Ports

Ports by Physical Switch

80 | Total Ports

PN
/ \ A
/ o J

Powered by OnCommand Insight

Switch Port Consumption

Used Ports

Click on the screen shot above to return to the report description.

© 2018 NetApp, Inc. All rights reserved.

i NetApp’



Introduction

Capacity

Management

Performance

Management

Demand
Management

Financial
Management

Asset
Management

Workflow Metrics
and Triggers

List of
All Reports

Violation Trends and Operational Hosts with Single Host LUN . . . . . WebUI — SAN VM End to End NFS
Status Health Point of Failure Allocation Trending SAN Switch Inventory Switch Port Status Switch Port Consumption SESTNRSIWi(elgNpEE gleole 1o Switch Dashboard and CIFS Path ‘
VMware Storage SAN and NAS . Physical Storage WebUI — NFS _ Cloud Provider EC2 Instance EC2 Instance Type _ .
Allocation — SAN and NAS Volume Inventory Physical Assets Inventory - NetApp and CIFS Path WebUI — AWS Facts Performance Performance by Region Breakdown WebUI - Cloud Analysis
7.8 SAN Switch Dashboard (page 1 of 2)
Description: This dashboard presents SAN port performance metrics and analytics. Top PoWesa ) ORComMERd INSIGhE
Port Traffic and Bottlenecked Ports use a bar graph to show highest range ports for their SAN Switch Dashboard
respective objectives. Trend charts show overall network traffic, frame rates, bbCredits Swich: [AT Swichesetvorks Rafeen
and Average Slow Drain Rate (based on bbCreditZeroTx / trafficFrameRateTx) hourly for Top For Trffc Botlenccked Pors Top Fort CRC Errors verts
) e | e || B
the selected period. eiions | s [raut |00 vemrmmann | —ass| ]| || e | ) e et s w4 - [
Prerequisites: Requires secondary ETL script to run nightly. There is a Non-ETL version e e e e ] Y Bl b i) (o= b e e —
as well. This is only available in OnCommand Insight versions 7.3 or later. Required S L i E m_ﬂ o b
licenses for OCI are Discover, Perform and Plan. Ll
TOp Port Link Failures TOp Port Link Resets TOp Port C3 Discards SAN Health - Port Performance Imbalances
Data Dictionary oo | | ot | 0| i 1] | oo o] oo s 0] | [t e o i :
hgmdsfeswd! | fe1/35 | F-Port 186 netapp-hg-cluster o Ihgmdsfeswd! | 136 F-Port 166 netapp-na-cluster o Ihgmdsfesw01 = 138 F-Port 186G nEtEpp-ha-chuster L) I
See next Igagle hgmdsfoswdi | fc1/38 | F-Port 186 netapp-hg-cluster o hgmdsfcswdi | 138 F-Port 166 netapp-ha-cluster o IThamdsfosw0i = foi/36  F-Port 186 netapp-ha-cluster 0
‘ :l\\ba\enced Auavl:u Imbalanced Hﬂlsstus “
Transmit and Receive MB Total Traffic Frame Rate Buffer to Buffer Credit Trend bbCreditZero (SIDW Dram) Trend
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7.8 SAN Switch Dashboard (page 2 of 2)

Field Description

Switch Name Name of the SAN switch discovered and monitored by OCI.

Data Dictionary [ | Select This Report

Field Description

Port Name
Port Type

Connected Device

Name of the port associated with the switch.

Type of port, e.g. F-Port, E-Port, etc.

Name of the device connected to the switch port.

Date/Time Date object used for trending capacity and performance metrics.
RxValueMB Data received in MB for the selected time period.

TxValueMB Data transmitted in MB for the selected time period.

Link Failures Number of link failures associated with the switch port.

SlowDrainRate

RxLinkResets The number (error rate) receive link reset errors per second for the
selected time period.

TxLinkResets The number (error rate) transmit link reset errors per second for the
selected time period.

portErrorsCRC The number (error rate) of cyclic redundancy check (CRC) errors per

Class 3 Discard Count

Port Warning
Port Errors
Port Info

second for the time period.

The number of Class 3 frames discarded due to timeout.

The total number of INACTIVE ports.
The total number of ports with ERRORS.
The total number of ports that are NOT_LICENSED.

Slow drain is calculated based on the following:

* WHERE
dwh_performance.switch_performance_for_port_hourly_fact.bbCreditZeroRx
> 1000000

+ OR
dwh_performance.switch_performance_for_port_hourly_fact.bbCreditZeroTx
> 1000000

+ OR
dwh_performance.switch_performance_for_port_hourly_fact.bbCreditZeroMs
Tx > 1.

bbCreditZeroTx or  This is a counter that indicates that all buffers are allocated. This number is
Rx used to identify potential congestion on a port.
trafficFrameRateTx This is the transmit frame rate per second as reported in the last data point
received for the flow.
260
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Imbalanced Arrays Occurs when the traffic load across the Fibre Channel (FC) ports of a
device is not evenly distributed. A violation is generated when the
balance index for a host is above the threshold specified in the policy
relevant for that host. The higher the balance index is, the more unevenly

distributed the traffic is across the ports.
Imbalanced Hosts Same as above but for hosts.

Buffer to Buffer Credit
Count

A flow control mechanism that represents the availability of resources at
the receiving port. The defaultis 1.

Total Traffic Frame Rate trafficFrameRateTx + trafficFrameRateRx

Transmit and Receive RxValueMB + TxValueMB

MB

See Previous page
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SAN Switch Dashboard

Switch:  [All Switches/Networks

Top Port Traffic

Transmit and Receive MB
300,000 MEB.
250 000 MEB.
200,000 MB.
150,000 ME.
100,000 MEB.
50,000 MB

0 ME

Cet-01
Qct-03
Qct-05
Qct-07
Oct-09
Oct-11
Oct-13
Oct-24
Cet-26
Cet-28
Cet-30
Mew-01
Mew-03
Mew-05
Mow07
Mow-08

Refresh

Switch Paort Type @ Speed Connected Device Rx Traffic | Tx Traffic
vswndsfeswil4 | fo1/11 | FPort | 186G WSWCRPPURCLIM 6,902 9307
vswndsfeswil3 | f1113 | FPort | 186G WSWCRPPURCLIM 6,835 0.574
nddmdsfcswd2  fc1/43 | F-Port 168G netapp-nj-clester 12777 8.135
nddmdsfocswdi | fo1/43 | FPort | 16G netapp-nj-clester 12,678 8,281
nddmdsfeswd2 | fo1/44 | F-Port | 168G netapp-nj-chester 12,799 0,545

Top Port Link Failures

Switch Port Type | Speed Connected Device Link Failures.
Ihgmdsfcswill fc1i2 | F-Port a3 LHQCRPCISFIDT-A L]
hgmdsfeswl1 | #2123 | F-Port a3 Ihginfesxwh18. L]
Ihgmdsfcswl1 ez F-Port 3G LHQCRPCISFIDT-A ]
hgmdsfcswll | fc1/35  F-Port 168G netapp-hg-cluster [1]
hgmdsfcswll | fc1/36  F-Port 186G netapp-hg-cluster [i]

Mow-11
MNow-13

Bottlenecked Ports

Switch Port | Type | Speed ‘Connected Device bbCreditZeroTotal
vewmdsfoswl3 | fe1/12 F- 166G WEWCRPPURCLDY 1,008,885
Port
wewmdsfoswll folig F- BG  wswpciesxvhO1 1,010,820
Port
wewmdsfoswd2 | foli21 F- BG  wswpciesxvhil 1.015,388
Port
Ihgmdsfoswdl | feliS F- BG LHQCRPCISFIOT-A 1,031,988
Port
vewrndsfoewl4 | felf11 F- 186G WEWCRPPURCLDY 1072811
Fort
Top Port Link Resets
Switch Port Type | Speed Connected Device Total Link Resets
hgmdsfcswill fcli2 | F-Port G LHQCRPCISFIDT-A 1]
hgmdsfeswidl | 123 | F-Port 8G | [Ihginfesxvhi1s. 1]
hgmdsfeswli fellz  F-Port BG LHQCRPCISFIDT-A o
hgmdsfeswll | fo1/35  FPort 166 netapp-hg-cluster o
hgmdsfcswll | fc1/36  F-Port 166 netspp-hg-cluster o
Total Traffic Frame Rate
50.000
40,000
30,000
20,000
10,000
1]
58353:23%2%5%%%8:2
T T TS 99 9 9 T T
T T T ¥ 8 8 B L T LT
ooSoSoSoSoS%;%;%—é%

Top Port CRC Errors

‘Switch Port Type Speed
Ihgmdsfeswi fc1i2 | F-Port fe]
Ihgmdsfeswli | fol/23  F-Port fe]
Ihgmdsfeswii fc1/3 | F-Port e ]
Ihgmdsfeswdi | fel/35  F-Port 168G
Ihgmdsfeswdi | fel/38 F-Port 185
Top Port C3 Discards

Switch Fort | Type | Speed
IngmdsfeswD1 | feli2 | F-Port EG
IhgmdsfeswD1 | fe1/23 | F-Port EG
Ingmdsfeswdl  feli3 | F-Port EG
Ihgmdsfoswl1  fe1/35  F-Port 166G
Ihgmdsfeswl1 = fc1/38 | F-Port 16G

Buffer to Buffer Credit Trend
12,000,000

10,000,000
8,000,000
8,000,000
4,000,000
2,000,000
o
z88258 -2
§88388838

Powered by OnCommand Insight

Connected Device: CRC Emors
LHQCRPCISFIT-A 1]
Ihginfesxvh13. 1]
LHOCRPCISFINT-A ]
netapp-ha-cluster 0
netapg-ha-cluster 0
Connected Device Class 3 Discard
LHQCRPCISFIO-A 0
Ihginfesxvh18. 0
LHQCRPCISFIN-A L]
netapp-hg-cluster 1]
netapp-hg-cluster 1]
sEgszgnece
§88555553%

Oet-24

Events
o Waming _
Fart Infa
Purt Errurs _
0 50 100 500 1,000
W Metric
SAN Health - Port Performance Imbalances
0 50 100 150 200

W Imbalanced Arrays | Imbalanced Hosts

bbCreditZero (Slow Drain) Trend
S00 M

400 M
00 M
200 M
100 M

om
Oct-01  Oct-05 Oct-08 Oct-13 Oct-26 Oct-20 MNow03  Nov-07  Now-11
hbCreditZeroRx
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Performance

Performance by Region

Breakdown

WebUI — Cloud Analysis ‘

7.8 WebUI — SAN Switch Dashboard

Description: This WebUI based dashboard shows SAN Switch traffic and port statistics. On the top
left are Top Port Traffic and Bottlenecked Ports (Based on Slow Drain Policies configured in OCI).
At the far right is a list of switches with drill down capability. In the middle are inventory lists of port
errors and failure conditions. At the bottom are trending for traffic, BB credit zero and port errors.

Prerequisites: Requires access to the OCI WebUI. This is only available in OnCommand Insight
versions 7.3.1 or later. Required licenses for OCI are Discover, Perform and Plan.

SAN Switch Dashboard

Top Port Traffic

© Device Type

B mdedcx02(72) Fport

mdcdcx02 F port
mdcder02 F port
mdcdci02 F port
mdcdci02 F port

mdcdex02 Fport

Top Port CRC Errors

© Device CRC errors

B mdedex02(2) 7
madcdex02 6

mdcdex02 1

Transmit and Receive MBps

oo sa e e CEED

Connected device Traffic - Total

(MB/s)

36.14
MDCNTAPEFBX02 266
MDCNTAPEFBX02 266
MDCNTAPEFBX02 264
MDCNTAPEFBX02 265

mdcddo2vop0ia 457

Port Link Failures
© Device
B ngsdex01(1)

ngsdex01

BB Credi

750m

Link resets - Rx

2

2

Bottienecked Ports

© Device Type

B ngsdcx02(19)

ngsdei2 F port
ngsdei02 F port
ngsdex2 F port
oSG2 F port

ngsdex02 Fport

Top Port Failures
Link1 & Device

3
B mdedex02(4)

mdcdex02
mdcdex02

mdcdex02

Zero Tx and Rx Trending

Connected device BB Credit Zero -

Total

4,728,200,685 ii

50:05:07:60:44:0E:D. 13,250,780

50:05:07:60:44:0ED. 3,348,472
50:05:07:60:44:0E:D. 2,542,670
50:05:07:60:44:0E:D. 43,860,407

50:05.07:60:44:0ED... 18,382,825

;I o

Port Class 3 Discards

PortErrors - Total

100,003 -
49,990

50,000

= Device

8 ngsdamx0 (1)
ngsdex01

B mdedod2(2)

mdcdex2
12 =l

Port Error Trending
3006

2008

1006

Edit OFF Sae | -

Switches

Name

ALN2544H034 -
ALM2544H035
chgbrocaded

chgbrocade0?
mdcder0

mdcdex02
Name

feg/4s -
fcol45

fcan2
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Data Dictionary

Switch

Device

Type

Connected device

Traffic — Total (MB/s)
BB Credit Zero — Total

CRC errors

Link resets

Port Errors — Total

Class 3 Discards

Rx Traffic / Tx Traffic

Date

Name of the SAN switch discovered and monitored by OCI.

Same as Switch.

Type of port, e.g. F-Port, E-Port, etc.

[ | Select This Report

Field Description

Name of the device connected to the switch port.

Data transmitted + received in MB/second for the user selected time period.

used to identify potential congestion on a port.

This is a counter that indicates that all buffers are allocated. This number is

The number (error rate) of cyclic redundancy check (CRC) errors per second
for the user selected time period.

The number (error rate) transmit and/or receive link reset errors per second for
the user selected time period.

Total number of port errors for the user selected time period.

The number of Class 3 frames discarded due to timeout for the user selected

time period.

Data transmitted and/or received in MB/second for the user selected time

period.

The date field applied to trending charts and selectable by the user.
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SAN Switch Dashboard 3w 2en 38 70 s (EEE Edt R S -
Top Port Traffic Bottlenecked Ports Switches
= Device Type Connected device Traffic - Total = Device Type Connected device BB Credit Zero - Name “
{MB/s) Total
= = ALMZ2544H034
B mdedcx02(72) F port 36.14 :I B ngsdcx02(19) 4,728,209 685
ALMZ2544H035
mudcdcxd2 F port MDCNTAPEFBX0Z2 2.66 ngsdcx02 F port 50:05:07:60:44:0ED... 13,250,780
mdcdex02 Fport MOCNTAPEFBX02 266 ngsdcx02 Fport 50:05:07-60:44:0E:D.. 3,348,472 chgbrocaded?
mdcdcx02 F port MDCNTAPEFBX02 264 ngsdex02 F port 50:05:07:60:44:0E:D... 2,542,670 chgbrocade02
mdcdex02 F port MOCNTAPEFBX02 2.65 ngsdex02 F port 50:05:07:60:44:0E:D... 43 860,407 mdedex0 1
mdcdcx02 F port mdcddb2vbp0ia 457 _| ngsdcxl2 F port 50:05:07:60:44:0E:D.. 18,382 525 _| mdcdox02 _I
301 items found in 9 groups T8 items found in 9 groups 10 itemns found
Top Port CRC Errors Port Link Failures Top Port Failures Port Class 3 Discards
B3 Device CRC errors B Device Link resets - Rx Link1 B Device Port Errors - Total B Device Hame
B mdedcx02(2) 7 B ngsdcx01(1) 2 3 2| B nasdexd1(1) fcord5s
B mdcdcx02(4) 100,003
mdcdcx2 ngsdcx01 2 3 ngsdcx0 fcords
mdedcx02 48,990
mdcdcx0z B mdcdcx02(2)
mdedcx02 50,000
mdcdcx02 fcaiaz2
mdedex02 12 hd| hd|
2 items found in 1 group itemn found in 1 group B items found in 2 groups 3 items found in 2 groups
Transmit and Receive MBps BB Credit Zero Tx and Rx Trending Port Error Trending
30 750m 300k
20 500m 2000 '|
10 8 ' 250m 100b |||
0 0 0 Ll
1. Now 12. Mov 13. Nov 14. Now 15. Nov 11. Now 12. Nov 13. Nov 14. Mov 15. Nov 11. Nov 12. Nov 13. Nov 14. Nov 15. Nov
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Violation Trends and Operational Hosts with Single Host LUN . . . . . WebUI — SAN VM End to End NFS
‘ Status Health Point of Failure Allocation Trending SAN Switch Inventory Switch Port Status Switch Port Consumption | SAN Switch Dashboard Switch Dashboard
VMware Storage SAN and NAS . Physical Storage WebUI — NFS _ Cloud Provider EC2 Instance EC2 Instance Type _ .
‘Allocation — SAN and NAS Volume Inventory Physical Assets Inventory - NetApp and CIFS Path WebUI — AWS Facts Performance Performance by Region Breakdown WebUI — Cloud Analysis
7.9 VM End to End NFS and CIFS Path Data Dictionary [ | Select This Report
Description: This report shows VM End to End path for NFS and CIFS Datastores. A summary of Field Description
capacity related metrics is visible at the top. The table on the left includes Cluster, ESX Server, :
Storage Device, Share, Protocol, and Datastore capacity metrics. The table on the right shows Cluster Name Name of the ESX Cluster monitored by OCI.
Cluster, VM Guest and VM Guest provisioned capacity. .
P pacity ESX Server Name of the ESX Host monitored by OCI.
Prerequisites: This is only available in OnCommand Insight versions 7.3 or later. Required licenses Stor Name of the stor rravs monitored by OCI
for OCI are Discover and Plan. orage ame of the storage arrays monitored by '
Share Name of the NFS or CIFS share associated with the Internal Volume and
NetApp Cluster/HA Pair.
VM End to End NFS and CIFS Path
Total ESX Hosts Total NFS Shares Total CIFS Shares Capacity in Data Stores Provisioned to VMs Data Store Available
28 645 0 5,097 TB 2,434 TB 2,664 TB Protocol CIFS or NFS.
B o con| o g | o | [ o e mogee e Capacity GB Usable Capacity in GB of the Internal Volume containing the share.
Data Store Name of the Data Store associated with the ESX Server.
e oo Data Store Capacity GB  Capacity Allocated in TB to a Data Store.
" omn wor Data Store Used GB Capacity in USE by the Data Store. This is capacity that is provisioned to
G - i LI VMDKSs and presented to Virtual Machines.
VM Guest Name of the Virtual Machine associated with the ESX Server.
emownot s mow  wawoomn o e | Provisioned GB Virtual Machine Provisioned Capacity in (GB).
R aa u Used GB Virtual Machine Used Capacity (GB).
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Total ESX Hosts

28

Cluster

C1 Data Center

C1 Data Center Management/C1 Management

Total NFS Shares

645

NFS or CIFS Share to Data Store Path

Cluster Name

ESX Server

¢ 1ppehosti0l | c1ppehost1D

Storage

CANCLD1

1| c1ppehost201

tC1 M Cluster - Total

C1 Data Center/C1_Citrix_Mgmt_Cluster

c1ppehostl2 | c1ppehostl2

CANCLDZ

CANCLD1

2 | c1ppehostD26 | c1ppehost
130 | c1ppehost207

CANCLDZ

Total CIFS Shares

0

Share

[ESXi_DSC1/DS05_T2/
JESXi_DSC1NVMEMomiD1_T4/
[ESXi_DSC1/LogsTemplates_T4/
JESXi_DSC1NVMEMomiD2_T4/

JESXi_DSC1/DecomArchivel/
ESXi_DSC1/DS05_T2/
JESXi_DSC1/DS11_T4
JESXi_DSC1/DS1T_T3
JESXi_DSC1/DS19_T3/
JESXi_DSC1/DS21_T3/
ESXi_DSC1/DS25_T4/
JESXi_DSC1/DS27_T4/
JESXi_DSC1/DS29_T4/
JESXi_DSC1/DS31_T4/
JESXi_DSC1/DS33_T4/
ESXi_DSC1/DS35_T4/
ESXi_DSC1/DS3T_T4/
ESXi_EPC1/EPCTXO01_T1/
ESXi_EPC1/EPCTX03_T1/
ESXi_EPC1/EPCTX05_T1/
JESXi_EPC1/EPDS01_T3/
JESXi_EPC1/EPDS03_T3/
JESXi_EPC1/EPDS05_T3/
JESXi_EPC1/EPDSOT_T3/
JESXi_EXCHC1/EXCHLAGD1C2_T4/
JESXi_SQLC1/SQLDE01_T2/
JESXi_DSC1/DS04_T2/
JESXi_DSC1/DS06_T2/
JESXi_DSC1/DS08_T3/

Protocol

NFS
NFS
NFS
NFS

NFS
NFS
NFS
NFS
NFS
NFS
NFS
NFS
NFS
NFS
NFS
NFS
NFS
NFS
NFS
NFS
NFS
NFS
NFS
NFS
NFS
NFS
NFS
NFS
NFS

Capacity in Data Stores

5,097 TB

Capacity GB Diata Store
6,773.76 NF5_DS05_T2
3,072.00 C1_DSCD1_T4
1,945.60 Logs_Templates_T4
3,072.00 C1_DSCD2_T4

14,863.36
5,120.00 MNFS_Archive_T4
6,773.76 NF5_DS05_T2
10,243,568 NFS_DS11_T4
8,192.00 NFS_DS17_T3
11,083.78 NF5_DS19_T3
9,574.40 NFS_DS21_T3
10,238.88 NF5_DS25_T4
10,243.07 NFS_DS27_T4
10,238.88 NF5_D3529_T4
10,782.72 NFS_DS31_T4
10,782.72 NF5_DS33_T4
10,243.58 NF5_DS35_T4
10,782.72 NFS_DS37_T4
400.00 NFS_EPCTXD1_T1
400.00 NFS_EPCTX03_T1
400.00 NFS_EPCTXD5_T1
9,728.00 NFS_EPDS01_T3
9,728.00 NFS_EPDS03_T3
9,728.00 NFS_EPDS05_T3
10,311.68 NFS_EPDS0O7_T3
13,697.02 NFS_EXCHLAGD2CZ_T4
5,386.24 NFS_SQLDBD1_T2
6,635.52 NF5_D3S04_T2
6,876.16 NF5S_DS06_T2
§,22016 NFS_DS03_T3

Provisioned to VMs

2,434 TB

T T

VM End to End NFS and CIFS Path

Data Store Available

2,664 TB

NFS or CIFS Data Store VM Guest Inventory

Data Store Capacity Data Store Used Cluster Mame VM Guest
GB GB
6.773.76 2,691.94 C1 Data Center Management/C1 Management CIVPLPSCAPO2
3.072.00 T45.93 Cluster CIVPWIAASDEMD1
1.945.60 771.38 C2VPWIAASMGRD1
3.072.00 1,801.72 Win2012R2-Base(donot-template)
14,863.36 6,014.98 C1 Data Center/C1_Citrix_Mamt_Cluster C1_Win2012R2-Temp-GU
5.120.00 4,387.26 C1VPLIDMEDIRO1
6,773.76 2,691.50 CIVPLSS0APDZ
10,243.58 8,075.18 C1IVPLVREPAPD
8,192.00 43513 C1VPWCODBD1
11,083.78 6,013.44 CIVPWCTRLMAPD1
9.574.40 4,716.87 CIVPWCTXDCAP14
10,235.98 5,92375 CIVPWCTXEPDD?
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13.697.02 2,658.58 CIVTLHDOOPAPOT
5.386.24 4,289.35 CIVTWCARRXWBD1
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8220186 6,577.85 CIVTWNTOOLAPO

Provisioned Used GB
GB
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230217 224504
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7.10 VMware Storage Allocation — SAN and NAS

Description: This report shows Vmware storage allocation by ESX server and associated VM
Guests. Both SAN and NAS paths are analyzed. VMDK’s with utilization % greater than 85% is

highlighted.

Prerequisites: This is only available in OnCommand Insight versions 7.3 or later. Required
licenses for OCI are Discover, Perform and Plan.
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Data Dictionary

[ | Select This Report

Field Description

ESX Server

Storage

Protocol

Path/LUN

Datastore

Datastore Allocated GB
Datastore Used GB

% Datastore Used
Virtual Machine
VMDK

VMDK Provisioned GB
VMDK Used GB

% Used VMDK

Name of the ESX Server as reported by the Vcenter discovered by OCI.
Name of the Storage Array discovered by OCI.

Storage Protocol used to map storage to datastores (e.g. SAN, NFS, CIFS).
NFS Path or Name of the LUN associated with the Datastore.

Name of the Datastore associated with the ESX Server.

Capacity in GB allocated to Datastores.

Capacity that is Provisioned to VM Guests from Datastores.

Datastore Used GB / Datastore Allocated GB.

Name of the VM Guest that is associated with each ESX Server.

Name of the Virtual Disk associated with each VM Guest.

Capacity in GB provisioned from a Datastore to a VMDK.

Capacity in GB that is used as reported by the VMDK.

VMDK Used GB / VMDK Provisioned GB.
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7.11 SAN and NAS Volume Inventory

Description: This report shows volumes (both SAN and NAS) and the overlying and
underlying infrastructure from a storage perspective. Drop-downs are available at the top of
the page to filter on Storage Name, Vendor or Access Type. Summary charts show
capacity by vendor, access type, storage family, thin vs thick and by location.

Prerequisites: Annotations/definitions are necessary for Data Center. This is only available
in OnCommand Insight versions 7.3 or later. Required licenses for OCI are Discover,
Perform and Plan.

SAN and NAS Volume Inventory

Select Array. [l Storage Arays

268 Click on the report screen shot above to view an enlarged image.

Data Dictionary

Location

Array
Vendor
Storage Type

Storage Pool

switches or hosts.

[ | Select This Report

Field Description

Data Center annotation configured in OCI and assigned to storage arrays,

Name of the storage array discovered and monitored by OCI.

Name of the manufacturer of the storage array.

Type of storage or storage family.

Name of the storage pool associated with the storage array discovered by OCI.

Pool Allocated (GB) Post-RAID Usable Capacity in GB as reported by the Storage Pool or Aggregate.

Pool Used (GB)

Qty Disk Type
Disk Capacity (GB)
Volume

Thick/Thin

Access Type
Provisioned (GB)

Used (GB)

The amount of usable capacity GB IN USE on the storage pool. This includes the
capacity consumed by internal volumes, volumes, Snapshot Reserve, and other
storage efficiency technology overheads.

Number of disks and speed, e.g. 10000, 15000, 7200 or SSD.

Aggregate raw capacity of the disks in GB.

Name of the volume associated with the storage array discovered in OCI.

Identifies the volume as thin provisioned or thick provisioned.

SAN or NAS volume.

The capacity of volumes accessed by hosts, used for replication and volumes that
are masked but no access path to them exists.

Used Capacity in TB, shows block written or data files written if from thin
provisioned device, will equal Allocated if thick provisioned.
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7.12 Physical Assets

Description: This report shows a comprehensive list of devices discovered and

monitored by OCI. Host, VM Guest OS, FC Switches, Switch Connectivity and Storage

Array detail is analyzed and enumerated.

Prerequisites: Annotations/definitions are necessary for costs, Application, Business
Unit, and Service Level/Tier. Requires secondary ETL script to run nightly. There is a
Non-ETL version as well. This is only available in OnCommand Insight versions 7.3 or

later. Requires licenses for OCI Discover, Perform and Plan.

Data Dictionary

There is no data dictionary for this report. The fields are self-explanatory
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HostInfo GuestOS = FC Switches | Switch Connectivity = Storage Arrays
Physical Assets - Host Info
Host Name Hodel Vendor Ps
dppesxvh01 N20-86625-1 Cisco Systems Inc  1.96.103.10
dppesxvh02 N20-86625-1 Cisco Systems Inc  1,96,103.10
dppesxvh03 N20-B6825-1 Cisco Systems Inc  1.86.103.10
dppesxvho4 N20-86625-1 Cisco Systems Inc  1.96.103.10
dppesxvh0S N20-86525-1 Cisco Systems Inc  1.96.103.10
dppesxvh0s N20-86825-1 Cisco Systems Inc  1.96.103.10
dpiesxvh01 N20-86525-1 Cisco Systems Inc  1.96,102.10
dpiesxvh02 N20-86525-1 Cisco Systems Inc  1.96.103.10
dpiesxvh03 N20-86625-1 Cisco Systems Inc  1.96.103.10
dpiesxvh04 N20-B6625-1 Cisco Systems Inc  1.96.103.10
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dpiesxvh0§ N20-86625-1 Cisco Systems Inc  1.96.102.10
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vswprdesxi04  UCSB-B200-M4  Cisco Systemsinc  1.96.103.10
vswprdesxi0S  UCSB-B200-M4  Cisco Systemsinc  1.96.103.10

‘VMware ESXi 6.0.0 buid-2620759
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ESX-Prod VilWare
ESX-Prod VMWare
ESX-Prod VMWare
ESX-Prod VMWare
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dppesxvh03 N20-B6525-1 Cisco Systems Inc  1.56.103.10 Vidware ESXi6,0.0 budd-3620759 12 2526 192 1 106 ESX-Prod VMWWare N/A
dppesxvh04 N20-B6625-1 Cisco Systems Inc  1.96.103.10 VMware ESXi6.0.0 buid-2620759 12 2526 192 1 10G ESX-Prod Vi\Ware N/A
dppesxvh0Ss N20-B6625-1 Cisco Systems Inc  1.96.103.10 Viware ESXi6.0.0 budd-3620759 12 2526 192 1 10G ESX-Prod VMWare N/A
dppesxvhos N20-86525-1 Cisco Systems Inc  1.96.103.10 VMware ESXi6.0.0 buid-3620759 12 2526 152 1 10G ESX-Prod VMWare NIA
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vswprdesxi01  UCSB-B200-M4  Cisco Systems inc  1.96.103.10 Vidware ESXi6,0.0 buid-3620759 28 1995 608 1 206G ESX-Prod ViWare NA
vswprdesxi02  UCSB-B200-M4  Cisco Systems Inc  1.96,103.10 ViMware ESXi6.0.0 build-3620759 28 1995 608 1 206 ESX-Prod VMWare N/A
vswprdesxi02 UCSB-B200-M4  Cisco Systems Inc  1.96.103.10 Vidware ESXi6.0.0 buid-3520759 28 1995 608 1 ESX-Prod VMWare NIA
vswprdesxi03  UCSB-B200-M4  Cisco Systems Inc  1.96.103.10 Vitware ESXi6.0.0 buid-3520759 28 1995 608 1 ESX-Prod ViWare NA
vswprdesxi03 UCSB-B200-M4  Cisco Systems inc  1.96,103.10 ViMware ESXi6.0.0 buid-2520759 28 1995 608 1 20G ESX-Prod VMWare N/A
vswprdesxi0d4  UCSB-B200-M4  Cisco Systems Inc  1.96.103.10 Vidware ESXi6.0.0 buid-3620759 28 1995 608 1 ESX-Prod VMWare NIA
vswprdesxios UCSB-B200-M4 Cisco Systems Inc  1.96.103.10 Vitware ESXi6,0.0 budd-3620759 28 1995 608 1 206 ESX-Prod VidWare N/A
vswprdesxi0S UCSB-B200-M4 Cisco Systems Inc  1.86.103.10 VMware ESXi6,0.0 buid-3620759 28 1995 608 1 ESX-Prod ViWWare WA
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7.13 Physical Storage Inventory — NetApp

Description: This report shows a list of NetApp devices discovered and monitored by
OCI. The list includes the cluster, node, aggregate, volume and disk capacity details.

Prerequisites: This is only available in OnCommand Insight versions 7.3 or later.
Required licenses for OCI are Discover, Perform and Plan.

[Fovesd iy ca———y—— |

Physical Siorage tvenitony - NetApp

e e e e So—
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Data Dictionary

Storage Cluster
Node Name
Aggregate
Redundancy
Allocated (GB)
Used (GB)

Volume

Thin Provisioned
Space Guarantee
Protection Type
Disk

Disk Type

Disk Speed

Disk Status
Location

Capacity (GB)

Name of the NetApp Storage Array discovered in OCI.

[ | Select This Report

Field Description

Name of the Node associated with the NetApp Storage Array discovered in OCI.

Name of the Storage Pool or Aggregate associated with the Node.

Storage Protection technology (RAID) associated with the Aggregate.

Amount of Capacity in GB that is allocated to the Aggregate.

Used Capacity in GB as reported by the storage pool. Shows Data Written if Space
Guarantee is not enabled.

Name of the Volume associated with the NetApp Storage Array.

Indicates whether the Volume is Thin or Thick Provisioned.

Indicates whether the Volume is using Space Guarantee.

Indicates that a Volume is a Replica Volume.

Name of the Disk associated with the NetApp Storage Array discovered in OCI.

Type of the Disk (e.g. SAS, SATA, FC, SSD, etc.).

Speed of the Disk in RPMs (Note: SSD disk types have no speed value).

Status of the Disk (Failed, UnAllocated, Spare, Normal, Other etc.).

Location of the Disk within the Storage Array.

Raw Capacity in GB of the disk.
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Powered by OnCommand Insight

Physical Storage Inventory - NetApp

Node Name: netapp-hq-cluster-01

Aggregate Redundancy = Allocated Used
(GB) (GB)
netapp-hq-cluster- RAD_DP 71.527 15,101

01:hq_01_aggr_t4

Modek FASS040, Seral Number: 721605000260

Volume Detail

Volumes

netapp-hq-cluster:ihg_sdic_fs:rvoi_hq_sdic_fs_is1

netapp-hg-clusterthq_sdic_fs:nvol_pcd_db2_bku_01

netapp-hg-
cluster.ihq_sdic_db:vol_thgdevdb2db12_dbadmin

netapp-ha-cluster:hq_sdic_db:ivol_hqdevdb2db12_fs_01
netapp-ha-clusterihq_sdic_db:ivol_hqdevdb2dd12_fs_02
netapp-ha-cluster-hq_sdic_db:Nol_hqdevdb2db12_fs_03
netapp-hg-cluster hq_sdic_db:ivol_hqdevdb2db12_fs_04
netapp-ha-cluster hq_sdic_db Voi_hqdevdb2db12_fs_0S

netapp-ha-
cluster ihq_sdic_dbivol_ihqdevdb2db12_logs_01

netapp-ha-cluster:iha_sdic_fs:nvol_ing_nbu_dr_01
netapp-hq-cluster.thq_sdic_fs:nvol_prd_db2_bku_02
netapp-ha-cluster ihg_sdic_db:ivol_hqsbidb2dbi1_Data
netapp-ha-clusterihg_sdic_db:vol_hgsbidb2doi1_0S
netapp-hq-cluster:ihq_sdic_fs:nvol_prd_mysql bku_01

netapp-hg-clusterihq_sdic_fs:nvol_lhg_homes_01

netapp-ha-
cluster.hq_sdic_fc.ivol_lhq_sdic_fc_bfs_LHQSDLCESXH01

netapp-ha-
cluster:hq_sdic_fc:ivol_lhg_sdic_fc_bfs_LHQSDLCESXN2

netapp-ha-
clusterha_sdic_fc:ivol_lhq_sdic_fc_bfs_LHQSOLCESXH3

netapp-hg-
cluster.ihq_sdic_fc:ivol_hq_sdic_fc_bfs_LHQSDLCESXN4

netapp-ha-
clusterhq_sdic_fcivol_lhq_sdic_fc_bfs_LHQSDLCESXS

No

No

No

No
No
No
No
No

No

No
No
No
No
No

No

Yo

No

No

No

No

Space
Provisioned = Guarantee

Yes

Yes
Yes
Yes
Yes
Yes

Yes

Yes

Yes

Protection = Aflocated

Type
Internal
Volume
Repics

Internal
Volume
Repica

Internal
Volume
Repica

(G8)

2,304

250

1,004
1,004
1,004
1,004
1,004

$00

160

160

160

310
33
313
313
313
150

23112
23122
231
2123
2317
23121
23114
23117
23118
2310
2318
23017
2323
23019
23022
230.16
2324
2308
2328
2322
23119
2312
23116
23120
23110
23n
2314
23115

23020

Disk Type | Disk Speed = Disk Role | Dssk Status

SATA
SATA
SATA
SATA
SATA
SATA
SATA
SATA
SATA
SATA

7.200
7,200
7.200
7,200
7,200
7,200
7,200
7.200
7,200
7,200
7,200
7,200
7,200
7,200
7,200
7,200
7,200
7.200
7,200
7.200
7,200
7,200
7,200
7,200
7,200
7,200
7,200
7,200
7200

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
PARITY
PARITY
PARITY
DATA
DATA
DATA
DATA
DATA
DATA
PARITY
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

Disk Detad

NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
HORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL

Location
Node netapp-hg-cluster shelf 31 bay 12
Node netapp-hg-cluster sheif 31 bay 22
Node netapp-hq-cluster shelf 31 bay 1
Node netapp-ha-cluster shelf 31 bay 23
Node netapp-hg-cluster shelf 31 bay 7
Node netapp-hq-cluster sheif 31 bay 21
Node netapp-hq-cluster shelf 31 bay 14
Node netapp-ha-cluster shelf 31 bay 17
Node netapp-ha-cluster sheif 31 bay 18
Node netapp-hg-cluster sheif 21 bay 0
Node netapp-hg-cluster shelf 31 bay 6
Node netapp-ha-cluster shelf 30 bay 17
Node netapp-ha-cluster shelf 32 bay 3
Node netapp-hg-cluster sheif 30 bay 19
Node netapp-ha-cluster shelf 320 bay 22
Node netapp-hg-cluster shelf 20 bay 18
Node netapp-ha-cluster shelf 32 bay 4
Node netapp-hg-cluster sheif 30 bay 8
Node netapp-hg-cluster sheif 32 bay 6
Node netapp-ha-cluster shelf 32 bay 2
Node netapp-ha-cluster shelf 31 bay 19
Node netapp-hq-cluster shelf 31 bay 2
Node netapp-hq-cluster shelf 31 bay 18
Node netapp-ha-cluster shelf 31 bay 20
Node netapp-ha-clister shelf 31 bay 10
Node netapp-ha-cluster shelf 31 bay 11
Node netapp-hg-cluster shelf 31 bay 4
Node netapp-ha-cluster shelf 31 bay 15
Node netapp-ha-chister shelf 30 bay 20

Capacty (G8)

1863
1,863
1,883
1,883
1,863
1,882
1863
1,883
1883
1,863
1,863
1,863
1,863
1,863
1,883
1863
1863
1,863
1,883
1883
1883
1883
1,863
1883
1863
1883
1,863
1,863
1863
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7.14 WebUI — NFS and CIFS Path

Description: This WebUI based dashboard shows NFS and CIFS path data. At the top left, a

filter box is available to find individual shares. Top N shares by capacity and 10pS plus a
bubble chart showing Capacity vs IOpS comparison. Each bubble represents an individual
share. At the bottom is a detailed inventory of the NFS or CIFS path.

Prerequisites: Requires access to the OCI WebUI. This is only available in OnCommand
Insight versions 7.3.1 or later. Required licenses for OCI are Discover, Perform and Plan.

NFS and CIFS Path

soun . T wa (CEED Edit. OFF Edit JSON Save | -
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[
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NFS End to End Path
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181120 105128
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seermvd21 NFS CRLISTU, SPLISTY
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3
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Violation Trends and Operational Hosts with Single Host LUN . . . . . WebUI — SAN VM End to End NFS
Status Health Point of Failure Allocation Trending SAN Switch Inventory Switch Port Status Switch Port Consumption | SAN Switch Dashboard Switch Dashboard and CIES Path ‘
VMware Storage SAN and NAS . Physical Storage WebUI — NFS _ Cloud Provider EC2 Instance EC2 Instance Type _ .
Allocation — SAN and NAS Volume Inventory Physical Assets Inventory - NetApp and CIFS Path WebUI — AWS Facts Performance Performance by Region Breakdown WebUI — Cloud Analysis

Data Dictionary

[ | Select This Report

Field Description

$Shares
Protocol

Storage

Storage pool

SVM/vFiler

Internal Volume
Share / Name
Initiators

Date

IOPS — Total (10/s)
Capacity — Used (GB)

Input variable used to filer the dashboard for a specific NFS or CIFS share.
Network protocol. (e.g. NFS or CIFS).

Name of the storage device monitored by OCI.

Name of the storage pool associated with the storage device.

Name of the SVM/vFiler associated with the storage device.

Name of the Internal Volume or Flexvol associated with the storage pool.
Name of the share associated with the Internal Volume or Flexvol.

Name of the Initiator or Host associated with the share.

The date field applied to trending charts and selectable by the user.

Sum of Average 10pS (both Read and Write) for the user selected time period.

Used Capacity in GB of the network share. This is derived from the internal
volume. If the internal volume contains more than 1 share, then the value cannot
be used for individual shares.
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NFS and CIFS Path
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7.15 WebUI — AWS Facts

Description: This WebUI based dashboard facts about the AWS environment monitored
by OCI. On the leftis a count of EC2 instances (individual virtual machines) and Elastic IPs
in use. Instances by Zone, VMs in Security Groups, EC2s with public IPs, Instance

Inventory and Top Instances by Latency and IOPS are available.

Data Dictionary

Hypervisor name
Name / Virtual Machine

Prerequisites: Requires access to the OCI WebUI. This is only available in OnCommand

Insight versions 7.3.2 or later. Required licenses for OCI are Discover, Perform and Plan.

EC2

AWS Facts

521

EC2 instances
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Date

WebUI — AWS Facts

Performance

Performance by Region

Breakdown

WebUI — Cloud Analysis ‘

[ | Select This Report

Field Description

Name of the Hypervisor monitored by OCI where OS = ‘Amazon’.

An AWS Instance or name of the virtual machine associated with the Hypervisor
monitored by OCI via AWS.

Amazon Elastic Compute Cloud (EC2) forms a central part of Amazon.com's cloud-
computing platform, Amazon Web Services (AWS), by allowing users to rent virtual
computers on which to run their own computer applications.
The As-Configured virtual machine hosted by AWS and based on provisioned CPU,
RAM memory and storage. (e.g.t2.small, t2.medium, t2.large, etc.)

As part of an AWS Region, an Availability Zone is an isolated location within a

region. (e.g. us-east-1,

us-east-2, etc.)

A security group acts as a virtual firewall that controls the traffic for one or more
instances. When you launch an instance, you associate one or more security
groups with the instance.

Internal IP Address of the AWS Instance.
Public IP Address of the AWS Instance.
User ID of the individual who created the instance.
Amount of capacity provisioned to the AWS instance in GB
Average CPU Utilization % as reported by the AWS instance over the user selected

time period.

Classification of Utilization % by increments. (e.g. Very Low (0-10%)).
Average IOPS as reported by the AWS instance over the user selected time period.
Average Latency in milliseconds as reported by the AWS instance over the user

selected time period.

The date field applied to trending charts and selectable by the user.
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7.16 WebUI — Cloud Provider Performance

Description: This WebUI based dashboard shows Cloud Provider Performance for both AWS
and Azure. CPU counts per environment, performance summary, traffic, and capacity are
shown in charts and tables.

Prerequisites: Requires access to the OCI WebUI. This is only available in OnCommand
Insight versions 7.3.1 or later. Required licenses for OCI are Discover, Perform and Plan.
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Data Dictionary

Field Description

[ | Select This Report

Cloud Provider Name The name of the Cloud Provider. (e.g. AWS or Azure).

Name / Instance The virtual machine or instance name known to AWS or Azure.

Processors Number of CPUs associated with virtual machine instances.

CPU Utilization — Total
(%)

IOPS — Total (10/s)

Average CPU Utilization as reported by virtual machine instances for the user
selected time period.

Average IOPS as reported by virtual machine instances for the user selected time
period.

IP throughput — Total Average Throughput in MB/second as reported by virtual machine instances for

(MB/s) the user selected time period.
Raw Capacity (GB) Raw Provisioned Capacity reported by the Cloud Provider.
Date The date field applied to trending charts and selectable by the user.
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7.17 WebUI — EC2 Instance Performance by Region

Description: This WebUI based dashboard shows EC2 Instance Performance by Region. A
summary of counters is shown at top left. EC2 instance inventory is shown by region.
Performance charts isolate regions when available.

Prerequisites: Requires access to the OCI WebUI. This is only available in OnCommand
Insight versions 7.3.2 or later. Required licenses for OCI are Discover, Perform and Plan.
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Data Dictionary

Field Description

AWS Region

Hypervisor Name
Date

Capacity — Total (GB)
IOPS — Total (10/s)

Latency — Total (ms)

CPU Utilization - Total
%

[ | Select This Report

Name of the AWS Region. Amazon Web Services (AWS) operates regions in
the United States, South America, Europe and Asia Pacific. Each region
contains between two and five availability zones that are geographically
separate from one another. Regions are connected to one another through
the internet.

Name of the Hypervisor monitored by OCl where OS = ‘Amazon’.
The date field applied to trending charts and selectable by the user.
Amount of capacity provisioned to the AWS instance in GB.

Average IOPS as reported by virtual machine instances for the user selected
time period.

Average Latency in milliseconds as reported by virtual machine instances for
the user selected time period.

Average CPU Utilization as reported by virtual machine instances for the user
selected time period.

© 2018 NetApp, Inc. All rights reserved.

F NetApp’



Introduction

Capacity

Management

Performance
Management

Management

Demand

Management

Workflow Metrics
and Triggers

Asset
Management

Financial

List of
All Reports

Violation Trends and Operational Hosts with Single Host LUN . . . . . WebUI — SAN VM End to End NFS
Status Health Point of Failure Allocation Trending SAN Switch Inventory Switch Port Status Switch Port Consumption | SAN Switch Dashboard Switch Dashboard and CIES Path ‘
VMware Storage SAN and NAS . Physical Storage WebUI — NFS _ Cloud Provider EC2 Instance EC2 Instance Type _ .
Allocation — SAN and NAS Volume Inventory Physical Assets Inventory - NetApp and CIFS Path WebUI — AWS Facts Performance Performance by Region Breakdown WebUI - Cloud Analysis
EC2 Instance Performance by Region 3 2h 34 @ 304 Custom
Avg CPU Util & & || Avg IOPS & & | Avglatency & & || US-EastlOpS Trend =W
75k
28.91 « 52.71K 105 8.10 ns
CPU utilization - Total IOPS - Total Latency - Total
25k
Ec2 instance type by Region & W 0
7. Dec 8. Dec 8. Dec 10. Dec 11. Dec 12 Dec 13. Dec
£ Hypervisor name Capacity - Total (GB) I0OPS - Total (10/s) Latency - Total (ms)
@ us-west-2c(1) 1,209.00 N/A NIA US - East Latency (ms} =on
@ uvs-east-1c(325) 431,547.00 103.91 10.97 o
@ us-east-1d(310) 239,707.00 85.86 5.02
@ us-east-1a(289) 282,932.00 4566 7.41 10
]
ol e 7. Dec 8. Dec 2 Dec 10. Dec 11. Dec 12. Dec 13. Dec
Top 5 HyperVisors by I0pS =80 Top 5 HyperVisors by Latency (ms) =48 CPU Utilization % =on
40k 30 40
P — ey T — e g — _A/_ -"”/ S
B J J L A M|
\/J PJ\J’«\-\J\’& M'LM}\* M 1{ f,J k 1 \a il ﬂh\f
yw\‘ - Jk__ 9. 4 | t.ll \’L ,\,V\ = J\/" iy J: \n Y P
— 0 0
8. Dec 10. Dec 12. Dec 8. Dec 10. Dec 12. Dec 7. Dec 8. Dec 9, Dec 10. Dec 11. Dec 12. Dec 13. Dec

281

Click on the screen shot above to return to the report description.

© 2018 NetApp, Inc. All rights reserved.



Introduction

Capacity

Management

Performance
Management

Demand

Management

Financial
Management

Asset

Management

Workflow Metrics
and Triggers

List of
All Reports

Violation Trends and Operational Hosts with Single Host LUN . . . . . WebUI — SAN VM End to End NFS
Status Health Point of Failure Allocation Trending SAN Switch Inventory Switch Port Status Switch Port Consumption | SAN Switch Dashboard Switch Dashboard and CIES Path ‘
VMware Storage SAN and NAS . Physical Storage WebUI — NFS _ Cloud Provider EC2 Instance EC2 Instance Type _ .
Allocation — SAN and NAS Volume Inventory Physical Assets Inventory - NetApp and CIFS Path WebUI — AWS Facts Performance Performance by Region Breakdown WebUI — Cloud Analysis

7.18 WebUI — EC2 Instance Type Breakdown

Description: This WebUI based dashboard shows EC2 Instance Types broken down by Capacity
and Performance. At the top left, a filter box is available to located individual instance types. A top
10 Instance capacity chart with an adjacent Instance Type inventory list is visible. CPU Utilization
and Latency trends are shown by Instance Type at bottom.

Prerequisites: Requires access to the OCI WebUI. This is only available in OnCommand Insight

versions 7.3.1 or later. Required licenses for OCI are Discover, Perform and Plan.

EC2 Instance Type Breakdown
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Data Dictionary

Field Description

[ | Select This Report

$SNAME Input variable used to filer the dashboard for a specific Instance Types.

Instance Type The As-Configured virtual machine hosted by AWS and based on
provisioned CPU, RAM memory and storage. (e.g. t2.small, t2.medium,

t2.large, etc.).

Date The date field applied to trending charts and selectable by the user.

Capacity — Total (GB) Amount of capacity provisioned to the AWS instance in GB.

CPU Utilization — Total (%) Average CPU Utilization as reported by virtual machine instances for the
user selected time period.

Latency (ms) Average Latency in milliseconds as reported by virtual machine instances

for the user selected time period.
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7.19 — WebUI - Cloud Analysis

Description: This WebUI based dashboard provides a basic analysis of the Cloud Environment.
Performance and Capacity counters are summarized at the top of the page. Charts showing
Instance Types by performance, Large Instance Trends and CPU vs IOpS comparisons are show at

bottom.

Prerequisites: Requires access to the OCI WebUI. This is only available in OnCommand Insight
versions 7.3.2 or later. Required licenses for OCI are Discover, Perform and Plan.
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Data Dictionary

Instance Type

Date

[ | Select This Report

Field Description

The As-Configured virtual machine hosted by AWS and based on provisioned
CPU, RAM memory and storage. (e.g.t2.small, t2.medium, t2.large, etc.)

The date field applied to trending charts and selectable by the user.

CPU Utilization — Total Average CPU Utilization as reported by virtual machine instances for the user
selected time period.

(%)
IOPS — Total (10/s)

Latency — Total (ms)

Throughput — Total
(MB/s)

Capacity — Total (GB)

Average IOPS as reported by virtual machine instances for the user selected

time period.

Average Latency in milliseconds as reported by virtual machine instances for
the user selected time period.

Average Throughput in MB/second as reported by virtual machine instances for
the user selected time period.

Amount of capacity provisioned to the AWS instance in GB.
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