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Lab Guidance 

Over the years, as data center complexity has increased to support the volume, variety, velocity and 
veracity of data in the enterprise, organizations often find it challenging to get a clear understanding 
of how their infrastructure is performing. Visibility into the data center is important to understand 
how resources are configured, utilized, and performing. Visibility provides opportunities to improve 
capacity and resource planning. This enables storage admins to address growing business 
requirements with agility. 

Storage admins who love the data center visibility that they get with Dell Storage Resource Manager 
(SRM) will be delighted to know that we are taking SRM further forward with our latest release – 
SRM 4.7.0.0. 

Lab Module List 

To help us become familiar with SRM, we have been provided with a number of lab scenarios that 
will give us a high level overview of the product capabilities. These can be taken in sequence or 
otherwise selectively. 

• Module 1 - What's New. Learn about some of the new features introduced in SRM 4.7.0.0. 
• Module 2 - SRM Overview. Become familiar with the use-case based reporting structure and 

navigation. 
• Module 3 - Topology and End-To-End Relationships. Use SRM to understand complex 

relationships between applications and devices in a modern data center. 
• Module 4 - Capacity Planning and Trending. Show the true value of storage by providing server 

and application owners with timely chargeback and showback reports. 
• Module 5 - Identify service level violations and underutilized resources. Identify situations that 

can violate service level objectives and improve storage efficiencies. 
• Module 6 - Configuration Compliance. Reduce risk by ensuring our data center is configured 

according to industry best practices, Dell support matrix, or our own requirements. 
• Module 7 - Resource Planning and Forecasting. Improve visibility into how storage resources are 

being utilized. Reduce time spent on capacity planning and forecasting. 
• Module 8 - Workload placement and performance analysis. Optimize storage by identifying 

optimal workload placement and detailed performance analysis. 
• Module 9 - Data extraction and Automation Tasks using REST API. Extract capacity and 

performance metrics, properties, and alerts, as well as perform administrative operations using 
REST API. 

Lab SME : 

• Module 1 - 9 - Dejan Stojanovic 
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Lab Credentials 

Server Name Function IP address Credentials 
Shutdown 
procedure 

SRMPBE 
Primary Backend 
Server 

192.168.1.11 root/Changeme1! shutdown -h now 

SRMABE 
Additional 
Backend Server 

192.168.1.10 root/Changeme1! shutdown -h now 

SRMFE Frontend Server 192.168.1.12 root/Changeme1! shutdown -h now 

LaunchPad LaunchPad 192.168.1.2 
vlab\
administrator/
Password123! 

>cmd 
>shutdown -s -t 0 

Network Diagram 

This Dell SRM 4.7.0.0 lab features the discovered storage infrastructure topology and associated 
performance data collected over the period of several weeks and saved in the relevant databases. 
This integrated lab environment is disconnected from the discovered infrastructure and does not 
offer live discovery or live data collection. 
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Module 1 What's New in 
SRM 4.7.0.0 [45 Minutes] 
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What's New in SRM 4.7.0.0 - Module Overview 

Module 1 - What's New in SRM 4.7.0.0 (45 minutes) - Basic - This module will introduce us to the 
new solution packs reports as well as some of the other new features introduced in SRM 4.7.0.0 

 

We will review the following areas: 

1. New features dialog 
2. Dell VxRail support 
3. MS Azure support 
4. Huawei Oceanstor support 
5. IBM FlashSystem support 
6. Chargeback trends reports 
7. Correlate performance data with alerts 
8. New business groups and operations dashboards 
9. Webhook API for auto ticketing 

10. In-context User Feedback 
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Lesson 1 - New Features Dialog 

In this lesson, we will review the New Feature list in the SRM UI. 

Launch SRM UI 

Double-click the Dell SRM shortcut on the desktop and maximize the browser. 

Log into the SRM UI 

Log into the UI with the following credentials. 

User: admin 

Password: changeme 

Click Login 
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New Features 

After logging into the SRM UI we will see the New Features list. This list shows key new features 
introduced in this release. 

New Features - VxRail Support & Enhancements 

To view details of a new feature we can click on the + sign next to the feature title. 

Click on the + sign next to Dell VxRail Platform Enhancements to view details. 

Feel free to explore the details of the other new features. The New Features dialog will be displayed 
upon logging into the UI unless we check the Do not display this message again option at the 
bottom. 

To close the New Features dialog click CLOSE. 
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New Features - Help 

Users can always revisit the New Features list by clicking on the Help icon then New Features. 

New Features - Administration 

As an administrative user we can disable or enable the display of this dialog at log in for any user. 

To enable or disable the display of the New Feature dialog at log in click on the Administration icon 
then Administration. 
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New Features - Administration 

Click on USERS & SECURITY and Manage Users under Users & Roles. 

New Features - Manage Users 

Click on the datacenter user. 
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New Features - User Modification 

Click on the User Status tab and note the Hide New Features Dialog? 

In the example of the datacenter user the checkbox is not checked, which is the default setting. 
When the datacenter user logs into the SRM UI, they will see the new features dialog. If the user 
disables the display of the new features at login, we would see a check in this checkbox. As an 
administrative user we could then enable this by toggling the checkbox. 
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New Features - User Modification 

Close the Admin UI browser tab. 
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Lesson 2 - VxRail Support 

Lesson 2 introduces support for Dell VxRail. 

 

Report Library 

In the left navigation tree click Report Library and Dell VxRail. We can see the familiar report 
structure common across all platforms. 

Click on Summary. 

Summary 

Summary report has Card View tab report, which shows summarized information of the VxRail 
cluster including model, version, number of nodes, cluster capacity metrics (used, free and total), 
cluster performance metrics (bandwidth, throughput and latency). 
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It also has Table View tab report, which shows same information in tabular form, plus time since last 
collection column. 

Inventory 

Inventory report under the Dell VxRail section is a tab report listing the components of the VxRail 
clusters monitored by SRM. Components included: 

• Clusters 
• Nodes 
• Disks 
• Virtual Machines 
• Datastores 
• Storage Policy 

Clusters report shows basic cluster information such as name, version, network connectivity, health 
status, raw capacity, number of nodes and disks. 
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Nodes 

Nodes report is a tabular report listing all nodes and their respective cluster monitored by SRM. This 
report consists of a parent Nodes table located at the top of the page and a multi-tab child report 
below. Nodes table shows node ID, PSNT, health and power status, cpu/memory size, cpu/memory 
utilization and node availability. 

Click on the first row in Nodes table and scroll down. 

Node Disks 

The child report is updated based on the selected node from the parent Nodes table report. The child 
report shows Disks, Boot Device and Nic tabbed reports. 

Disks report shows node respective disks info: name, health status, model, type, purpose, slot/
enclosure/bay, capacity, bandwidth and throughput. 
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Node Boot Device 

Boot Device report shows its info, such as id, model, power on duration in hours, health status, sata 
disk type, firmware, capacity. 

Node Nic 

Nic report shows the node interfaces related information, such as id, model, mac address, link 
status, speed, slot and firmware. 

Disks 

Scrolling back up the Disks inventory report shows all disks and their relationships to cluster and 
node.  

Disks report shows disks info: name, cluster, node, health status, model, type, purpose, slot/
enclosure/bay, capacity, bandwidth, throughput and latency. 

Selecting a disk the child chart reports are plotting selected disk capacity (Free/Used) and 
performance (read/write bandwidth, throughput and latency). 
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Virtual Machines 

Virtual Machines report lists the VM related info, such as name, IP, cluster, node, vcenter, resource 
pool, guest OS, vm status, memory/cpu utilization and storage capacity related info. 

Datastores 

Datastores report lists datastores with their respective datacenter, vcenter, datastore type, number of 
hypervisors, capacity and performance related metrics. When vsan type datastore is selected 
(Datastore column: lzve-ztzg-ifna), the child tab report provides info on respective datastore's 
storage capacity, hypervisors and virtual machines. 
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Datastore Storage Capacity 

Storage capacity report for selected datastore lzve-ztzg-ifna contains two sub-reports: 

• horizontal bar chart report Used Capacity By File Type, which shows share of each file type 
within used capacity 

• simple chart Space Utilization History, which shows Total, Allocated and Used capacity 

Datastore Hypervisors 

Hypervisors table report shows list of all hypervisor servers using the selected datastore. 

Their name, cluster info, version, status, VMotion status, cpu and memory usage are shown. 
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Datastore Virtual Machines 

Virtual Machines table report shows list of all VMs using the selected datastore. 

Their name, cluster info, state, status, datacenter, esx hypervisor name, guest OS, capacity and 
performance metrics are shown. 

Storage Policy 

Scrolling back up the Storage Policy table report lists the policies and their description, while child 
table report is showing VMs belonging to selected storage policy, including VM name, state, number 
of vCPUs and vcenter. 

Capacity 

Click Report Library>Dell VxRail>Capacity 
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Clusters 

The Capacity reports consists of 4 reports: 

• Clusters - A list of clusters with key capacity metrics 
• Enterprise Capacity Dashboard - This dashboard is similar to the global enterprise capacity 

dashboard but for VxRail systems only 
• Cluster Capacity Planning - This report shows current capacity values and usage prediction for 

the next 30 days 
• Trending & Forecasting - This dashboard shows esx node memory capacity, VM storage capacity 

and datastore storage capacity forecast 

Enterprise Capacity Dashboard 

Click on the Enterprise Capacity Dashboard tab. Dashboard consists of the following reports: 

• Raw Capacity Usage 
• Usable Capacity 
• Used Capacity by Purpose 
• Usable Capacity Trend 
• Usable Capacity by Type 
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Cluster Capacity Planning 

Click on the Cluster Capacity Planning tab. Table report shows cluster capacities, usage during the 
last 30 days, prediction of usage for the next 30 days and prediction when used capacity will reach 
70%. Underlying chart report plots used capacity and forecast used capacity over time. 

Trending & Forecasting 

Click on the Trending & Forecasting tab. Dashboard consists of the following reports: 

• Nodes forecasting 
• Virtual Machines Forecasting 
• Datastore Provisioned Trending 
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Nodes Forecasting 

This dashboard shows memory consumption per ESX node in horizontal bar chart report, and 
forecast of memory consumed in child table report. 

Virtual Machines Forecasting 

This dashboard shows file system utilization per VM and its forecasted value. Memory and CPU 
usage warning table reports are showing values only if usage value reaches 90% in less than 30 
days. 
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Datastore Provisioned Trending 

This table report shows total, provisioned and free capacity values per datastore, used capacity 
during the last 30 days, forecasted used capacity for the next 30 days and estimation when used 
capacity will reach 70%. Report includes datastore name, datacenter, related esx nodes and 
datastore type. 

Performance 

Click Report Library>Dell VxRail>Performance 

Review the following performance reports: 

• VxRail Clusters 
• Nodes 
• Disk Groups 
• Disks 
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• Virtual Machines 

VxRail Clusters 

VxRail Clusters table report provides information on cluster name, vcenter IP, bandwidth, throughput, 
latency, congestion and outstanding IOPS. 

Underlying child reports are plotting the metrics available in table report. 

Nodes 

Nodes table report provides information on node name, cluster name, vcenter IP, node status, disk 
bandwidth, disk throughput, disk latency, cpu utilization and memory utilization. 

Underlying child reports are plotting the metrics available in table report. 

Disk Groups 

Disk Groups table report provides information on disk group name, cluster name, vcenter IP, 
hypervisor, bandwidth, throughput, latency, IOPS congestion, memory congestion and SSD 
congestion. 

Underlying child reports are plotting the metrics available in table report. 
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Disks 

Disks table report provides information on disk name, cluster name, vcenter IP, hypervisor, disk 
health status, disk type, purpose, bandwidth, throughput, and latency. 

Underlying child reports are plotting the metrics available in table report. 

Virtual Machines 

Virtual Machines table report provides information on VM name, hypervisor, cluster name, VM 
status, virtual disk bandwidth/throughput/latency, cpu and memory utilization. 

Underlying child reports are plotting the metrics available in table report. 

Operations 

Click Report Library>Dell VxRail>Operations 
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Review the following operations reports: 

• Alerts 
• Situations to Watch 
• Devices and Collector Instances 
• Inactive Metrics 

Alerts table report shows list of active alerts for Huawei Oceanstor arrays. Report is empty if there 
are no alerts associated with monitored arrays. 

Situations to Watch report shows: 

• If there are any VxRail clusters, disk groups, disks or file systems that may potentially reach 90% 
capacity usage in the next 30 days 

• If there are Virtual Machines with Total Virtual Disk Latency higher than 25ms. Disk latency is the 
best indicator to detect disk IO  saturation 

• Nodes Memory Over-commitment: Hypervisor memory is over-committed when the total memory 
space  allocated to powered-on VMs, including overhead, is greater than the  amount of memory 
physically available in the host 
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• Powered Off VMs: lists the virtual machines which are powered off 

Devices and Collector Instances report shows vcenter, collector host and collector instance name. 

Inactive metrics report shows metrics which are not collected anymore and are inactive. 
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Lesson 3 - Microsoft Azure support 

Lesson 3 introduces support for Microsoft Azure cloud storage service. 

Report Library 

In the left navigation tree click Report Library and Microsoft Azure. We can see the familiar report 
structure common across all platforms. 

Click on Summary. 

Summary 

Summary report has Card View tab report, which shows summarized information of the Microsoft 
Azure cloud storage accounts, subscription IDs, resource groups, account type (SKU), number of 
containers, number of file shares and last collection time. 

Inventory 

Select the Inventory report under Microsoft Azure, this is a tab report listing the components of the 
Microsoft Azure cloud storage monitored by SRM. Components included: 

• Storage Accounts 
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• Containers 
• Blobs 
• Blob Tags 
• FileShares 
• Disks 

Storage Accounts report shows similar information as Summary report, with additional columns 
Primary Location and Primary Status. 

Containers 

Containers report shows container name, its respective account, number of blobs per container, 
container size, lease status and state, and metadata. 

Child table report shows blobs details for selected container from parent table report. Details include 
blob name, type, content type, access tier, blob size and tags count. 

Blobs 

Blobs report shows similar information as container child table report. Additional columns are lease 
status and state. 
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Blob Tags 

Blob Tags report shows storage account name, container, blob name and respective set of key/value 
pairs (tags). 

FileShares 

FileShares report shows storage account name, file share name, protocols enabled on file share, 
quota size, access tier, lease status and state. 

Disks 

Disks report shows disk name, disk id, location, virtual machine name, os type, create option, tier, 
disk size, max throughput (IOPS), max bandwidth (MB/s) and disk status. Child report plots disk size 
in GB. 
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Capacity 

Now select the Capacity report under Microsoft Azure,  this report consists of 3 sub-reports 
organized under tab report. 

Blobs Capacity report plots overall capacity of the blobs. 

Blobs Capacity Forecast 

Blobs Capacity Forecast report shows blobs capacity per storage account, its expected value for a 
period of 30 days and deviation of expected value from capacity. 
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Child report plots capacity and forecast capacity values. 

Blobs Count Forecast 

Blobs Count Forecast report shows number of blobs per storage account, expected number of blobs 
in period of 30 days and deviation of expected value from count of blobs. 

Child report plots count of blobs and forecast count of blobs. 

Operations 

Operations report under Microsoft Azure shows storage account names and respective SRM 
collector hosts. 

Inactive Metrics report shows count of metrics which are currently in in active state, if any. 
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Lesson 4 - Huawei Oceanstor Support 

Lesson 4 introduces support for Huawei Oceanstor storage platform. 

 

Report Library 

In the left navigation tree click Report Library and Huawei Oceanstor. 

Click on Summary. 

Summary 

Summary report has Card View tab report, which shows summarized information of the Huawei 
Oceanstor arrays including model, version and capacity metrics (used, free). 
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It also has Table View tab report, which shows array name. serial number, primary IP address, model, 
raw/free/used capacity, hot spare capacity, used capacity (%) and time since last collection. 

Inventory 

Inventory report within Huawei Oceanstor is a tab report listing the components of the Huawei 
Oceanstor arrays monitored by SRM. Components included: 

• Arrays 
• Disks 
• Storage Pools 
• LUNs 
• LUN Groups 
• Hosts 
• Host Groups 
• Ports 
• Port Groups 
• Protection Groups 
• Snapshots 

DEMO CENTER

Page 38HOL-0508-01 SRM 4.7.0.0 - Visualize, Analyze and Optimize Data Center Infrastructure with Dell SRM



• Snapshot Policies 

Arrays report shows basic array information such as name, serial number, IP address, model, 
version, raw capacity, number of disks, storage pools, LUNs, LUN groups, hosts, host groups, ports, 
port groups and protection groups. 

Disks 

Disks report shows disks info: array, disk name, disk domain, serial number, model, RPM, disk type, 
disk port address, location, capacity and disk space utilization. 

The child chart report is plotting selected disk capacity and utilization. 

Storage Pools 

Storage Pools report shows array name, storage pool name, RAID level, capacity, subscribed, pool 
subscribed (%), used, free, consumed, consumed (%) and snapshot used capacity. 
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Storage Pools/Capacity 

scrolling down child reports are updated based on the selected storage pool in parent table report. 
First child report named Capacity plots charts for capacity metrics shown in parent table report. 

Storage Pools/LUN Consumers 

Second child report named LUN Consumers shows table report of LUNs belonging to specific 
storage pool. Table columns present LUN name, thin/thick, LUN capacity, LUN used capacity, LUN 
snapshot used capacity, snapshot policy and time since last snap is taken. 
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Storage Pools/LUN Consumers/Capacity 

When a LUN is selected in LUN Consumers table report, first child report Capacity plots capacity, 
compression, compression ratio and space saved ratio values for selected LUN. 

Storage Pools/LUN Consumers/Snapshots 

When LUN is selected in LUN Consumers table report, second child table report Snapshots shows 
hyper CDP objects parameters, such as name, ID, is CDP scheduled flag (yes/no), associated LUN, 
consistency group name, current status, activation time of hyper CDP object and time since last 
snapshot taken on the LUN. 
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LUNs 

Scolling back up LUNs report lists the LUN related information, such as array name, LUN name, type, 
capacity, used capacity, allocated capacity, space saved capacity, snapshot used capacity, 
compression, space saved ratio, snapshot policy and time since last LUN snap is taken. 

LUNs/Capacity 

Select LUN2700004 

Child reports are updated based on the selected LUN in parent table report. First child report named 
Capacity plots charts for capacity, compression, compression ratio and space saved ratio metrics 
shown in parent table report. 
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LUNs/Snapshots 

Second child tab report named Snapshots shows two sub-reports. Snapshots table report shows 
snapshot name, associated LUN, is mapped flag (true/false), time since last snapshot is taken, 
capacity and used capacity. 

HyperCDP Objects table report shows hyper CDP objects parameters, such as name, ID, is CDP 
scheduled flag (yes/no), associated LUN, consistency group name, current status, activation time of 
hyper CDP object and time since last snapshot taken on the LUN. . 

LUN Groups 

Scrolling back up LUN Groups report lists the LUN Groups per array, with respective ID, type, 
description, is mapped flag (true/false), snapshot used capacity and time since last snap is taken. 

LUN Groups/LUNs 

Child report is updated based on the selected LUN Groups in parent table report. Child table report 
named LUNs shows list of LUNs belonging to selected LUN Group. Other columns are lun type, 
capacity, used capacity, allocated capacity, space saved capacity, snapshot used capacity, 
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compression, space saved ratio, compression ratio, snapshot policy and time since last snap is 
taken. 

LUN Groups/LUNs/Snapshots 

Second child tab report named Snapshots shows two sub-reports. Snapshots table report shows 
snapshot name, associated LUN, is mapped flag (true/false), time since last snapshot is taken, 
capacity and used capacity. 

HyperCDP Objects table report shows hyper CDP objects parameters, such as name, ID, is CDP 
scheduled flag (yes/no), associated LUN, consistency group name, current status, activation time of 
hyper CDP object and time since last snapshot taken on the LUN. . 

Hosts 

Scrolling up the Hosts report shows hosts information: array, IP address, OS, hostname, host group, 
is mapped flag (true/false), health status, number of initiators and availability. 

The child table report shows associated initiators' wwn and its state. 
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Host Groups 

Scrolling up Host Groups report shows list of host groups per array. It includes columns with array 
name, IP address, host group name and host count. 

The child table report shows associated hosts, OS, is mapped flag and initiators count. 

Ports 

Ports report shows array port information: array, port name, port type, port wwn, location and health 
status. 

DEMO CENTER

Page 45HOL-0508-01 SRM 4.7.0.0 - Visualize, Analyze and Optimize Data Center Infrastructure with Dell SRM



Port Groups 

Port Groups report shows array port groups information: array, port group name, ID, type, is mapped 
flag and number of ports. 

Protection Groups 

Protection Groups report shows array protection groups information: array, protection group name, 
description, is consistent flag, LUN group and number of LUNs. 

Snapshots 

Snapshots report shows array snapshots information: array, snapshot name, associated LUN, is 
mapped flag, time since last snap is taken, capacity and used capacity. 
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Snapshot Policies 

Snapshot Policies report shows array snapshot policies information: array, snapshot policy name, 
schedule type, schedule, retention policy, number of sources and health status. 

Select first row in the table. Child table report named Attributes will show description of the 
scheduled snapshot policy, is enabled flag, last execution time and current status. 

Capacity 

Click Report Library>Huawei Oceanstor>Capacity 
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Arrays 

Capacity reports consists of 2 reports: 

• Arrays - A list of arrays with key capacity metrics 
• Enterprise Capacity Dashboard - This dashboard is similar to the global enterprise capacity 

dashboard but for Huawei Oceanstor systems only 

Enterprise Capacity Dashboard 

Click on the Enterprise Capacity Dashboard tab. Dashboard consists of the following reports: 

• Raw Capacity Usage 
• Usable Capacity 
• Used Capacity by Purpose 
• Usable Capacity Trend 
• Usable Capacity by Type 
• Usable Capacity by Service Level 
• Usable Capacity by Pool 
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Performance 

Click Report Library>Huawei Oceanstor>Performance 
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Review the following performance reports: 

• Disks 
• Storage Pools 
• LUNs 
• Ports 
• Processor Utilization 

Disks table report shows list of disks per array, and respective performance metrics: Bandwidth, 
IOPS and Response time. Underlying child reports plot each of the performance metrics. 

Storage Pools 

Storage Pools table report shows list of storage pools per array, and respective performance 
metrics: Bandwidth, IOPS and Response time. Underlying child reports plot each of the performance 
metrics. 

LUNs 

LUNs table report shows list of LUNs per array, and respective performance metrics: Bandwidth, 
IOPS and Response time. Underlying child reports plot each of the performance metrics. 
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Ports 

Ports table report shows list of ports per array, and respective performance metrics: Bandwidth, 
IOPS and Response time. Underlying child reports plot each of the performance metrics. 

Processor Utilization 

Processor Utilization table report shows list of processors per array, and their utilization. 

Operations 

Click Report Library>Huawei Oceanstor>Operations 
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Review the following operations reports: 

• Alerts 
• Configuration Compliance 
• Situations to Watch 
• Inactive Metrics 

Alerts table report shows list of active alerts for Huawei Oceanstor arrays. Report is empty if there 
are no alerts associated with monitored arrays. 

Configuration Compliance report shows active compliance breaches, if any. Inactive metrics report 
shows metrics which are not collected anymore and are inactive. 

Situations to Watch report shows: 

• If there are any arrays or storage pools that may potentially reach 90% capacity usage in the next 
30 days 

• If there are ports that are not online 
• Arrays with their respective count of snapshot creation failures, snapshot deletion failures and 

snapshot space exceeded 
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Lesson 5 - IBM FlashSystem Support 

Lesson 5 introduces support for IBM FlashSystem storage platform. 

 

Report Library 

In the left navigation tree click Report Library and IBM FlashSystem. 

Click on Summary. 

Summary 

Summary report has Card View tab report, which shows summarized information of the IBM 
FlashSystem arrays including model, version, capacity metrics (raw, used, free), performance metrics 
(bandwidth, throughput) and data reduction ratio. 
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It also has Table View tab report, which shows array name, serial number, management IP address, 
model, version, raw/configured usable/free/used capacity, data reduction ratio, bandwidth, 
throughput, latency and time since last collection. 

Inventory 

Inventory report under IBM FlashSystem is a tab report listing the components of the IBM 
FlashSystem arrays monitored by SRM. Components included: 

• Arrays 
• Storage Pools 
• Volumes 
• Snapshots 
• Disks 
• Enclosures 
• FC Ports 
• Grid Controllers 
• Consistency Groups 
• Snapshot Groups 
• InfiniBand Switches 
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Arrays report shows basic array information such as name, serial number, IP address, model, version, 
raw capacity, number of pools, volumes, snapshots, disks, flash enclosures, ports, grid controllers, 
consistency groups and snapshot groups. 

Storage Pools 

Storage Pools report shows array name, storage pool name, pool type, number of volumes, number 
of snapshots,  total, free, used %, consumed and subscribed % capacity. 

Storage Pools/Capacity 

Child reports are updated based on the selected pool in parent table report. First child report named 
Capacity plots charts for total, free and used capacity. 

Storage Pools/Volumes 

Child table report named Volumes shows list of volumes belonging to selected storage pool. Other 
columns are pool name, capacity, free capacity, used % capacity, wwn and volume availability. 
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Storage Pools/Snapshots 

Child table report named Snapshots shows list of snapshots belonging to selected storage 
pool. Other columns are pool name, capacity, wwn, creation time and snapshot age. 

Volumes 

Scrolling up the Volumes report lists the volume related information, such as array name, volume 
name, pool, capacity, free capacity, used % capacity, thin provisioning savings % and volume 
availability. 

Underlying child report is consisted of two sub-reports: capacity and storage pool. 

Capacity chart report plots total, free and used capacity metrics. 

Storage pool table report shows pool related information, such as pool name, type, capacity, free 
capacity, used % capacity, consumed capacity and subscribed % capacity. 
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Snapshots 

Snapshots report shows array snapshots information: array, snapshot name, associated pool, wwn, 
capacity, creation time and snapshot age. 

Child report is consisted of two sub-reports: storage pools and volumes. 

Storage pools table report shows pool related information: pool name, pool type, capacity, free 
capacity, used % capacity, consumed capacity and subscribed % capacity. 

Volumes table report shows volume related information: volume name, pool name, capacity, free 
capacity, used % capacity, wwn and volume availability. 

Disks 

Disks report shows disks info: array, disk name, firmware, disk type, model, enclosure, part number, 
slot, state, capacity and availability. 
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Enclosures 

Enclosures report shows array enclosure information: array, enclosure name, serial number, model, 
firmware, flash status and availability. 

Select first row in the table. 

Enclosures/BBU 

BBU (battery backup unit) report shows information: bbu name, firmware, field replacement unit ID of 
BBU, field replacement unit number, percentage charged, charging status and availability. 

Enclosures/Disks 

Disks report shows information: disk name, disk type, enclosure, slot, state, capacity and availability. 
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Enclosures/PSU 

PSU (power supply unit) report shows information: PSU name, firmware, field replacement unit ID of 
PSU, field replacement unit number, failed fan and availability. 

FC Ports 

Scrolling up select FC Ports report shows array fc port information: array, port name, wwpn, port 
number, port state, module, link type, max speed and availability. 

Note: The rest of the inventory reports are not available for IBM FlashSystem FS series. 

Capacity 

Click Report Library > IBM FlashSystem > Capacity 
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Arrays 

Capacity reports consists of 2 reports: 

• Arrays - A list of arrays with key capacity and reduction/compression/deduplication metrics 
• Storage Pools 
• Enterprise Capacity Dashboard - This dashboard is similar to the global enterprise capacity 

dashboard but for IBM FlashSystem only 
• Array Capacity Planning 
• Storage Pool Capacity Planning 

Storage Pools 

Storage Pools table report shows following information: array name, pool name, pool type, number 
of volumes, presented/free/consumed/volume used/snapshot used/volume allocated/snapshot 
allocated/subscribed capacity and subscribed % capacity. 
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Enterprise Capacity Dashboard 

Click on the Enterprise Capacity Dashboard tab. Dashboard consists of the following reports: 

• Raw Capacity Usage 
• Usable Capacity 
• Used Capacity by Purpose 
• Usable Capacity Trend 
• Usable Capacity by Type 
• Usable Capacity by Service Level 
• Usable Capacity by Pool 

Array Capacity Planning 

Array Capacity planning table report shows following information: array name, raw capacity, 
capacity, used capacity, free capacity, usage % last 30 days, projected usage % next 30 days, will 
reach 70% in number of days. Underlying child report plots used and forecasted used capacity. 
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Storage Pool Capacity Planning 

Storage Pool Capacity planning table report shows following information: array name, storage pool, 
capacity, free capacity, consumed capacity, usage % last 30 days, projected usage % next 30 days, 
will reach 70% in number of days. Underlying child report plots used and forecasted used capacity. 

Performance 

Click Report Library > IBM FlashSystem > Performance 
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Review the following performance reports: 

• Arrays 
• Storage Pools 
• Volumes 
• Ports 

Arrays table report shows array name, model, type, version, bandwidth, throughput and latency. Child 
reports are plotting respective performance metrics. 

Storage Pools 

Storage Pools table report shows list of storage pools per array, and respective performance 
metrics: Bandwidth, IOPS and latency. Underlying child reports plot each of the performance metrics. 
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Volumes 

Volumes table report shows list of volumes per array, and respective performance metrics: 
Bandwidth, IOPS and latency. Underlying child reports plot each of the performance metrics. 

Ports 

Ports table report shows list of ports per array, and respective performance metrics: Bandwidth, 
IOPS and latency. Underlying child reports plot each of the performance metrics. 

Note: throughput and latency metrics are not provided by IBM FlashSystem FS series. 

Operations 

Click Report Library>IBM FlashSystem>Operations 
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Review the following operations reports: 

• Alerts 
• Situations to Watch 
• Potential Savings 
• Devices and Collector Instances 
• Inactive Metrics 

Alerts table report shows list of active alerts for IBM FlashSystem arrays. Report is empty if there 
are no alerts associated with monitored arrays. 

Inactive Metrics report shows metrics which are not collected anymore and are inactive. 

Situations to Watch report shows: 

• If there are any arrays or storage pools that may potentially reach 90% capacity usage in the next 
30 days 

• If there are ports that are not online 
• If there are volumes that may potentially reach 90% capacity usage in the next 30 days 

Potential Savings report shows: 

• Capacity of oldest snapshots which could be removed 
• Lists all the storage pools whose subscription rate can be increased to 150% or 200% and 

respective increased capacity 
• Lists all the primary LUNs not masked or not mapped and respective capacity that can be saved 
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• Lists the allocated LUNs with no or few I/O over the selected period and respective capacity that 
can be saved 
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Lesson 6 - Chargeback Trends Report 

Lesson 6 introduces support for Chargeback Trends Report. 

 

Report Library 

In the left navigation tree click Report Library and Chargeback. 

Click on Chargeback by Host/Hypervisor. 

Chargeback by Host/Hypervisor 

Chargeback by Host/Hypervisor report has 4 sub-reports: 

• Primary Used Chargeable 
• Primary Presented Chargeable 
• Total Used Chargeable 
• Total Presented Chargeable 

Each of the top level sub-reports has new sub-report named Chargeback Trends Report, which is 
showing aggregated storage cost and storage cost over time per host and per service level. 

Primary Used Chargeable / Chargeback Trends Report 

Interactive table report contains columns for physical host name, host type, host chargeable cost for 
the current year (year to date) and host chargeable cost for the current month, based on Primary 
Used Chargeable Capacity metric values. Underlying chart plots Used Chargeable Cost metric value. 
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Click on Host Type column filter and type Host. Click on Host column filter and type ytyoj562. 

Further down, another interactive table Service Level Aggregates report shows chargeable cost per 
host and per each service level, both for current year and current month, and based on Primary Used 
Chargeable Capacity metric values. 

Underlying chart plots Primary Used Chargeable Cost metric values per each service level. 

Click on Host Type column filter and type Host. Click on Host column filter and type ytyoj562. 

Total Used Chargeable / Chargeback Trends Report 

This interactive table report contains columns for physical host name, host type, host chargeable 
cost for the current year (year to date) and host chargeable cost for the current month, based on 
Total Used Chargeable Capacity metric values. 

The rest of the columns show host chargeable costs based on Local Replica and Remote replica 
used chargeable capacity metric values, for current year and current month. Underlying chart plots 
Total Used Chargeable Cost, Local Replica Used Chargeable Cost and Remote Replica Used 
Chargeable Cost metric values. 
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Click on Host Type column filter and type Host. Click on Host column filter and type ytyoj562. 

Further down, another interactive table report shows chargeable cost per host and per each service 
level, both for current year and current month, and based on Total Used Chargeable Capacity metric 
values. 

Click on Host Type column filter and type Host. Click on Host column filter and type ytyoj562. 

Primary Presented Chargeable and Total Presented Chargeable sub-reports for Chargeback by Host/
Hypervisor have similar content. 

Chargeback by Virtual Machine and  Chargeback by Hypervisor Cluster reports are similar by 
content to above presented report in terms of Chargeback Trends Report. 

Chargeback by Group report does not have Chargeback Trends Report. 
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Lesson 7 - Correlate Performance Data With 
Alerts 

Lesson 7 introduces support for correlation between performance metrics and alerts. We will 
demonstrate with an example of VMWare vSphere & vSAN solution pack. 

 

Report Library 

In the left navigation tree click Report Library and VMware vSphere & vSAN. 

Click on Performance. 

Performance 

Performance report has 3 sub-reports: 

• Hypervisors 
• Virtual Machines 
• vSAN Clusters 

vSAN Clusters 

vSAN Clusters report contains 3 tab reports: 

• Clusters 
• Disk Groups 
• Disks 

Select Clusters report. It will show table report of vSAN cluster with cluster name, vcenter IP and 
performance metrics. 
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Underlying reports feature active alerts displayed over performance metric charts. Alerts are plotted 
on a chart as a black diamond symbol. 

When mouseover the alert diamond symbol, alert details are presented which are related to 
particular vSAN cluster object and could be the root cause of degraded metric performance. This is 
test environment and there were no alerts generated after November 27. 

In the navigation tree click on Report Library and VMware vSphere & vSAN>Operations. 
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All Alerts table report shows list of active alerts. Search for CRITICAL severity alert, with a 
Name column having a value High Read Bandwidth and Component Type and Component columns 
having N/A values. 

Click on the row to see alert details. This is a vSAN cluster level alert, and due to that there is no 
component type and component value in the alert. 
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Lesson 8 - New Dashboards 

Lesson 8 introduces new dashboards in global report tree. 

 

Business Groups 

In the left navigation tree click Dashboards and Business Groups. 

Click on Business Unit. 

Business Unit Dashboard 

Business Unit dashboard provides an overview of device's usage, health status and chargeback 
details based on business unit. It is consisted of following sub-reports: 

• Used Capacity (TB) 
• Total Presented Chargeable Cost ($) 
• Total Used Chargeable Cost ($) 
• Host Service Availability (%) 
• Usable Capacity Trend 

Business units can be created within the SRM admin UI. CONFIG/Groups & Tags/Manage Groups
section. 
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Initially there is only Default business unit defined. Administrator can create new business units and 
assign devices to them based on specific filters. 

Back to Business Unit dashboard. Used Capacity report displays the total used capacity of all arrays, 
and Total Presented Chargeable Cost report displays total presented chargeable cost for respective 
business unit, in below case Default. 
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Total Used Chargeable Cost report displays the total used chargeable cost for respective business 
unit. 

Usable Capacity Trend plots the trend of following capacity metrics: 

• Free: Unbound data devices and SAVE devices, unmapped and/or unmasked thick LUNs 
• Pool Free: Unwritten space within pools and unbound capacity within RAID groups 
• Used For Block: Capacity that is made available to storage area network 
• Used For File: Capacity that is made available to network attached storage.This also includes 

hadoop filesystem storage 
• Used For Virtual Storage: Capacity that is made available to virtual storage 
• Used For Object: Capacity that is made available to object storage 

Host Service Availability report displays the average health status of the hosts associated with 
respective business unit. Click on the report within the dashboard and it will drilldown to the 
following table report showing hosts that belong to specific business unit. Health factor is 
composite KPI calculated from 5 performance metrics shown in the table report at the bottom: cpu, 
memory, network and storage utilization, and response time. If there is no data for some of the 5 
metrics, its column won't be presented in the table report. 
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Operations 

In the left navigation tree click Dashboards and Operations. 

Click on Configuration Compliance Summary. 

Configuration Compliance Summary 

Configuration Compliance Summary dashboard provides a summary of compliance breaches. First 
3 reports display count of breaches per storage systems, fabric switches and hosts. 

Other 3 reports plot active breaches by severity, by policy and breach occurrence by severity. 
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Click on Active Breaches by Severity report (horizontal bar chart) to get the table with related active 
breaches. 

Click on the first row to see breach details. Upon opening the report, it might be needed to hit the F5 
button to expand all the report fields. 

DEMO CENTER

Page 77HOL-0508-01 SRM 4.7.0.0 - Visualize, Analyze and Optimize Data Center Infrastructure with Dell SRM



DEMO CENTER

Page 78HOL-0508-01 SRM 4.7.0.0 - Visualize, Analyze and Optimize Data Center Infrastructure with Dell SRM



Lesson 9 - Webhook API for Auto Ticketing 

Lesson 9 introduces support for sending data from SRM alerting backend over webhook api. 

 

SRM Admin UI - Enable Alert Notification 

This paragraph explains the instruction steps to enable alert notification. Alert-Consolidation service 
is not installed on this demo setup, but you can access the below configuration and review its 
details. 

Open SRM Admin UI and navigate to Config>SolutionPacks>Installed SolutionPacks. 

Scroll down to Other Components table, click on Alert-Consolidation reconfigure button (pen) and 
review current configuration. Enable Alert Notification box must be checked (do not uncheck it). This 
setting enables writing the alert notification events to alerting backend's listening port 2012 on PBE 
server. It will happen whenever new alert is generated and written to events database, to be available 
for reporting. 

Click on Cancel button. 

Alert Definition for Webhook Notification 

Open SRM Admin UI and navigate to Config>Alerts>Manage Alert Definitions. 
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Scroll down to the end of alert definitions table and right click on Alert Consolidation WebHook 
Notification. 

Click on Edit definition. 

Double click on Filtered entry object to see the filter applied. The alert definition will accept all events 
written to the alerting backend's listening port 2012, of severity 1, 2 or 3. Click on Cancel button. 
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Following section demonstrates usage of public website webhook.site, which is not reachable from 
this demo environment. Do not attempt to access it, and just follow the below procedure for 
informational purpose. 

Open browser and enter URL https://webhook.site. It will generate the unique URL. Copy that URL to 
clipboard: 

Double click on WebHook object. 

Paste the copied URL from webhook.site into the URL field. Type apg in Secret field (can be any 
string), and leave WebHook Content field unchanged: 
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Hit the Test Action button. Popup window with message "The test has been launched successfully" 
must appear. 

Go to webhook.site page to validate if WebHook Content from the above alert definition is received. 
Highlighted section shows json content from the Alert Consolidation WebHook Notification alert 
definition. On the right side of screenshot, user-agent field is shown named DellEMC-SRM-
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Webhooks/1.0.0, which proves that webhook notification was generated and sent by SRM to the 
receiver. 

Please check whitepaper which describes the Dell SRM integration with ServiceNow® IT Service 
Management application, utilizing WebHook api: https://www.delltechnologies.com/asset/en-us/
products/storage/briefs-summaries/h18840-srm-servicenow-integration-wp.pdf 
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Lesson 10 - In-context User Feedback 

Lesson 10 introduces support for in-context direct feedback from customer on SRM product 
features. 

SRM User Feedback 

Within the SRM UI click on user profile button in the top right corner: 

Following menu will appear. 

Select Feedback 

Dell Technologies welcomes your suggestions and comments. 

Here Users can submit feedback in the text field and uploads files which is commonly the 
screenshot of selected report or feature. 
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Email address is the sender's address, and prerequisite for email send to work is to have SMTP 
server configured in admin UI, under Config/Settings/SMTP Settings. If checkbox is ticked, Dell will 
communicate back with the user who sent the feedback. 
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Conclusion 

Congratulations on completing the What's New module. In this module, we introduced new features 
included in the SRM 4.7.0.0 release. We examined new solution packs for Dell VxRail, Huawei 
Oceanstor, IBM FlashSystem and Microsoft Azure storage systems. We then reviewed Chargeback 
trends reports, Correlation of performance data with alerts, New business groups and operations 
dashboards, Webhook API feature for integration with incident management systems and In-context 
User feedback feature. 
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Module 2 - SRM Overview 
[10 minutes] 
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SRM Overview - Module Overview 

Module 2 - SRM Overview (10 minutes) - Basic - This module will introduce us to the SRM reports 
structure including global reports and device specific reports in the report library. We will become 
familiar with navigating the use-case base UI, making minor modifications, and using filtering in 
order to refine report data. 

We will review the following areas: 

1. Use-case driven navigation 
2. Health dashboards including SRM health and device health 
3. Capacity dashboards for block, file, and object storage 
4. Enterprise level dashboards 
5. Custom Report Wizard 
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End-To-End Storage Resource Management - Use 
Case 

Digital transformation and next-gen business workloads are outpacing IT infrastructure spending. 
Next-gen apps, cloud services, and big data are the major contributors of unstructured data growth. 
Today, 80% of enterprise IT budget is spent on 20% of the problem -- managing traditional IT 
Infrastructure and simply keeping existing IT processes running. If we were to walk into any data 
center in the world today we would most likely find an IT infrastructure that consists of multiple 
platforms from many different vendors set up as individual silos based on application, workload or 
data type. 

These silos can make it difficult to answer five fundamental questions: 

1. What do I have? 
2. How much do I have? 
3. How is it being used? 
4. How is it performing? 
5. How is it configured? 

Simple questions, yet in most cases not easy to answer. Managing technology silos such as 
application, compute, network, and storage challenge most businesses. Exacerbating this issue is 
that many IT organizations have a multi-vendor purchase policy, creating vendor silos. The IT staff 
are forced to use multiple element managers from different vendors in order to make informed 
business decisions. In many cases they have to manually collect data from multiple sources, 
aggregate data, and normalize the data into an accurate and consumable format. To simplify the 
task custom scripts and in-house applications are used. This can be an extremely daunting, prone to 
errors, as well as time consuming. 

End-To-End Storage Resource Management Across The Data 
Center 

Dell SRM provides insight into data center operations from application to storage. Through 
automated discovery and reporting, Dell SRM breaks down the silos. It's simple use-case driven user 
interface simplifies tasks such as: 

• Capacity Planning 
• Performance Analysis 
• Configuration Compliance 
• Chargeback or showback 
• Workload Analysis 
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Benefits Summary 

SRM enables us to visualize application to storage dependencies, analyze configurations and 
capacity growth, and optimize our environment to improve return on investment.  The primary use 
cases are focused around performance analysis, capacity planning, workload analysis, chargeback, 
and compliance.  Better visibility enables us to optimize our storage resources to improve our return 
on investment. 
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Lesson 1 - Navigation 

This section provides a quick overview of SRM. 

Accessing the SRM Portal 

If not already logged in, on the desktop, double-click the Dell SRM shortcut. 

Login Screen 

Use the following credentials: 

• Username: admin 
• Password: changeme 

Click LOGIN. Click the CLOSE button in the New Features dialog. 

DEMO CENTER

Page 92HOL-0508-01 SRM 4.7.0.0 - Visualize, Analyze and Optimize Data Center Infrastructure with Dell SRM



SRM Dashboard - Integrated Use-Case Driven UI 

SRM has a use-case driven user interface consisting of Dashboards, Explore, Operations, Planning, 
Reports Library, Shared Dashboards, and My Reports.    

Dashboards - Reports that provide high level summary including: 

• Alerts by device type, severity, category, and over time 
• Key situations to watch such as capacity, performance, and compliance issues 
• Enterprise capacity, file capacity, virtual storage, and object capacity dashboards 
• Inventory, capacity, and health information for hosts and hypervisors 

Explore - Understand relationships between devices using: 

• End-to-end reports 
• Topology maps 
• Application mapping reports 

Operations - Provides insight into: 

• The health of the infrastructure monitored by SRM 
• Key situations to watch such as storage devices close to capacity, LUNs with service level 

violations, and problems with backup clients 
• Improving storage efficiency by reporting on orphaned LUNs, oversized file systems, allocated 

LUNs with no I/O, and LUNs that may be overtiered 
• The value that storage services provide customers and end users through the use of chargeback 

and showback reports 
• The placement of new workloads or how to best redistribute workloads 
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• Performance issues within the SAN by providing host to LUN performance analysis reports, as 
well as block, file, and virtual component performance reports 

• The compliance posture in our enterprise by validating devices against the Dell Support Matrix, 
our own qualified stack, and industry best practices 

Planning - Proactively report on and analyze: 

• Global capacity trends 
• File systems to storage systems 
• Storage pool data modeling using What-if scenarios 
• Configuration change planning using Compliance Configuration Planning reports 

Report Library  - Central location for reports that are organized by platform. 

We will now review some of the purpose-built reports. 

Dashboards 

SRM 4.7.0.0 has several dashboards which provide a consolidated view into the health, performance, 
and capacity utilization across all our data centers. We will now explore some of the dashboards. 
When we first log into SRM we will see the Hardware Failures & Critical Alerts dashboard. 

Hardware Failures & Critical Alerts 

The Hardware Failures & Critical Alerts dashboard consists of four cards displaying key health 
indicators for storage systems, fabric switches, hosts, and the SRM environment. Each card shows 
the total number of devices or components, the number of devices that have failures,  and the total 
number of critical alerts. To view the alert details we can click on the title in the card. 

Click on Hardware Failures & Critical Alerts for Storage Systems. 
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Storage Systems / Hardware Failures & Critical Alerts 

This is a table report showing the critical alerts for storage systems that are monitored by SRM. 
Some table reports allow us to drill down to see more details. 

Mouse over the first alert and we will see the hand icon, which indicates that we can drill down to see 
detailed information. The exception to this rule is the devices listed in the Device column. Clicking on 
a highlighted device name navigates to the explore report for this device. 

To see the details of an alert, click CRITICAL in the Severity cell for the High Read Bandwidth alert of 
VMWare vSAN DiskGroup. 

Alert Details 

This page will show the complete details of the selected alert. In this example ReadBandwidth value 
is above critical threshold for specific vSAN DiskGroup. 
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Alerts Summary 

Next we will review the Alerts Summary Dashboard. 

Click DASHBOARDS and then click Alerts Summary. 

Alerts Summary Dashboard 

The alerts summary dashboard provides an aggregated view of alerts from all devices that are being 
monitored by SRM. 

The Alerts summary report consists of five charts. 

1. Alerts by Severity. This bar chart report shows the number of alerts categorized by severity. 
2. Alert Occurrences by Severity. This is a stacked line graph showing the number of alerts for each 

severity over time. 
3. Alerts by Source. This is a bar chart displaying the number of alerts by collection source. For 

example VMAX-Collector-GenericEvent. 
4. Alerts by Device Type. This bar chart shows the number of alerts categorized by the type of 

device. 
5. Alerts by Category. This bar chart categorizes the alerts into the following categories 
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Each of these graphs can be expanded to full view by clicking on the title. 

Alerts Summary Dashboard 

The bar charts in the alert summary have drill down capability. To see the alerts that make up a 
specific bar click on the bar. 

In this example, click on the Array bar in the Alerts by Device Type chart. 
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Alerts by Device Type 

A device in SRM are hosts, arrays, and switches and are made up of components. For example a 
Disk is a component of an array and CPU is a component of a host. For alerts that occur at the 
device level the Component Type and Component columns will have value N/A. 

Exploring Devices 

We will now explore the storage infrastructure managed by Dell SRM. 

In the left navigation pane, click EXPLORE > Storage > Storage Systems. 

Explore Storage Systems 

Most table reports can be easily customized on the fly. Click the Report Options icon above and to 
the right of the table. This will become visible on mouse over. Then click Customize Columns. 

DEMO CENTER

Page 98HOL-0508-01 SRM 4.7.0.0 - Visualize, Analyze and Optimize Data Center Infrastructure with Dell SRM



Customizing Table Reports 

Modify the Displayed columns to the following: 

Customizing Table Reports 

Under Sort, click the trash can icon to the right of Storage System Type. 

Customizing Table Reports 

Next, click, hold, and drag Total Raw Capacity from Display to Sort. 
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Select the arrows to the right of Ascending, select Descending and then click the Save and Apply. 

Explore Storage 

Review the changes. 
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Host Context 

The host context feature is useful for viewing end-to-end and topology information starting from the 
host and quickly switch to the array. 

In the search box, type ytyoj566 and press Enter. 

Next, click the host name, ytyoj566, link next to Device Summaries. 

Host Context 

We can now browse the various tabbed reports under the topology map 
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Components Report 

Click Components tab to view the available host component reports. In the case of a host, the 
components will be file systems, volume groups, network shares, internal disks, SAN disks, IP based 
disks, Processors, FC HBAs, network interfaces, and multipath. Click the SAN Disks report, and sort 
column Connected Array in descending order. 

When ready click array YTYOJ655 in the topology map. 

Note the tabbed reports have changed to YTYOJ655 (host context). 

The tabbed reports now display information as it relates to this array from the perspective of host 
ytyoj566. 
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Components Report - host context 

View the FE Adapters, FE Ports, and Volumes that are in context to host ytyoj566 by clicking the 
Components tab.  

In this example host ytyoj566 is physically connected to and zoned to frontend port 1:1:1, and has 
allocated 5 volumes in array YTYOJ655. To see the FE Adapters and Volumes details, click on each 
respective report tab. 

Storage Connectivity and Connected Hosts 

Click the Storage Connectivity tab then Connected Hosts report. 

Recall that we navigated to this report from host ytyoj566 which is connected to port 1:1:1. Because 
this is in context of host ytyoj566, only hosts that are connected to the same ports as ytyoj566 are 
shown. This can be useful for identifying hosts which may be impacted by a performance issue with 
a specific array port. 

This same report is also available if we were to explore the array. In this case all ports and all known 
hosts will be displayed. 
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Operations 

Next we will review the operational state of the managed storage infrastructure. Reports under 
Operations focus on key activities such as storage reclamation, alerting, chargeback, and 
configuration compliance. 

In the left navigation pane, Click OPERATIONS, and then click Potential Savings and review its 
component reports. 

The various reports available under Potential Savings helps us identify underutilized storage such as 
LUNs with no I/O, overtiered LUNs, oversized file systems, and orphaned LUNs. We will review these 
reports in detail in a later lesson. 
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Configuration Compliance 

Configuration compliance helps administrators validate their infrastructure against industry best 
practices and the Dell Support Matrix (E-Lab). It can also be used to validate configurations against 
our own support stack. 

Click DASHBOARDS > Operations > Configuration Compliance Summary. 

The configuration compliance module is a policy based module allowing you to automate the 
monitoring and checking of your SAN environment against industry best practices, your own 
qualified support stack, or against the Dell Support matrix (Elab). The compliance module also has a 
planning feature that allows you to model changes to your SAN and confirm that it is in compliance 
before introducing the changes into production. We will dive deeper into the compliance module in a 
later lesson. 
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Planning 

In the left navigation pane, click PLANNING. There are three report trees Usable Capacity Trend, 
Forecast Capacity, and What-if Scenarios. 

Click Usable Capacity Trend and continue with the review of the report. 
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Usable Capacity Trend 

If necessary, scroll to the right to observe the graph. It contains varying colors that represent Free 
Capacity, Pool Free, Used Capacity for Block, File, Virtual Storage and Object. 

Report Library 

Click Report Library to review the SolutionPack reports. 

The Report Library contains all the SolutionPacks that have been installed in SRM. Each 
SolutionPack contains reports that are technology and vendor specific. 

As we expand different SolutionPacks, we will notice that they are categorized by use-case including 
Summary, Inventory, Capacity, Performance, and Operations. We will have an opportunity to explore 
reports in the next lessons. 
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Lesson 2 - Dashboards 

SRM provides several dashboard reports covering topics such as alerting, health, capacity and 

inventory. 

Dashboards 

In the left navigation pane, click DASHBOARDS > Storage > Enterprise Capacity Dashboard. 

Enterprise Capacity Dashboard 

The Enterprise Capacity Dashboard automatically rolls up all block storage and normalizes it for Dell 
and third-party storage arrays to help us understand how capacity is used and when more will be 
needed. Using this report, we can analyze capacity usage and trends by service level, vendor, 
business unit, and location just to name a few. 

Scroll down to view all information. 
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Usable Capacity 

Click the Usable Capacity report title. 

Usable Capacity Details 

The Usable Capacity Details report contains bar chart and table reports. The table below the bar 
chart shows the details for usable capacity for each array in the inventory. Let's create custom filter 
to show the usable capacity for block arrays that have a configured usable capacity greater than 
40TB and Unified arrays that have a configured usable capacity greater than 100TB. 
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Usable Capacity Details - Custom Filter 

Click on the Report Options icon above the Details table report then Customize Filtering. 

Usable Capacity Details - Custom Filter 

Select a column to filter box then select Storage System Type. 
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Usable Capacity Details - Custom Filter 

In the empty field below contains, type Block. 

Usable Capacity Details - Custom Filter 

To add another condition to this filter click the CONDITION button. 
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Usable Capacity Details - Custom Filter 

Note the operation of the new condition is an [AND]. Configure the second condition as follows. 

Usable Capacity Details - Custom Filter 

Now let's add an [OR] filter by clicking the +SHEET button. Using the same process to create the first 
filter create an OR filter so that it looks like the following. 
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After you have completed the second filter click the SAVE AND APPLY button. 

Usable Capacity Details - Custom Filter 

The Details report should now look like the following. 

File Capacity Dashboard 

In the left navigation pane, click DASHBOARDS and under Storage click File Capacity Dashboard. 
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File Capacity Dashboard 

Similar to the Enterprise Capacity Dashboard, the File Capacity Dashboard provides a roll up on NAS 
capacity across all Dell NAS storage systems as well as third-party NAS storage. 

Object Capacity Dashboard 

In the left navigation pane, click DASHBOARDS and then click Object Capacity Dashboard to view the 
object storage in the environment. 
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Object Capacity Dashboard 

Review the object capacity dashboard. 
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Virtual Storage Dashboard 

In the left navigation pane, click DASHBOARDS and then click Virtual Storage Dashboard to view the 
virtual storage in the environment. 

Virtual Storage Dashboard 

Review the virtual storage dashboard. 
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Lesson 3 - Custom Report Wizard 

In this lesson, we will review the SRM Custom Report Wizard. 

Dashboard - Report Wizard 

Let us add a custom report to a new dashboard. Click the Modifications icon and New Report. 

Dashboard - Report Wizard 

Add the new report to the new dashboard named Storage Operations and then click CONTINUE. 
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Dashboard - Report Wizard 

The report wizard has 2 sections. The top section provides a view of the report as we build it. The 
lower half consists of 3 tabs. 

First, select the General tab and enter a name of Storage Groups. For our use case we want a report 
type of Table. Click on the TABLE image in the report type section at the top of the wizard. 
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Dashboard - Report Wizard 

Now let us select the storage group data source by clicking on the Data tab. On the Data tab click on 
the ADD SOURCE button. 

Dashboard - Report Wizard 

Expand Block, Storage Groups, Dell VMAX/PowerMAX, and click the APPLY button. 
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Dashboard - Report Wizard 

On the Display tab we have a blank table report located at the top. Below the blank table are the data 
available to use from the PowerMax Storage Groups data source we just selected in the previous 
step. There are four data types available: 

• Property - The text based meta data that describes the time series metrics 
• Series - The time series metrics such as capacity and performance data 
• Single Value - A single numerical value. A typical example is a count 
• Calculation - A calculated value that we can created using a mathematical operation with time 

series data 

Dashboard - Report Wizard 

On the Display tab we can start to double-click or drag columns to our table report. Start by double-
click the Array block to the table report. Repeat this step for the following data: 

• Storage Group Name 
• Data Reduction Enabled 
• Capacity(GB) 
• Used Capacity(GB) 

Dashboard - Report Wizard 

Rearrange the columns by dragging the column by its header to desired position. 
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When finished our report should look like the following. Click the SAVE button to save our report. 

Dashboard - Layout 

Here is the final dashboard layout. 
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Custom Dashboard - Sharing 

When a custom report dashboard is created in SRM, it is saved under MY REPORTS in the navigation 
tree. All reports under MY REPORTS are only visible to user who created it and cannot be leveraged 
by other SRM users. We can easily make our dashboard available to others by publishing it to the 
SHARED DASHBOARDS report tree located in the navigation tree. Let us share the Storage 
Operations Dashboard with other SRM users. While viewing the report in the SRM UI click the 
Modifications icon and then Publish Dashboard. 
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Custom Dashboard - Sharing 

Click the PUBLISH button in the Publish Dashboards dialog box. 

Custom Dashboard - Sharing 

Click the SHARED DASHBOARDS icon in the navigation tree to see that our Storage Operations 
dashboard is listed. All dashboards published to this area will be available to all SRM users. 
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Module Conclusion 

Congratulations on completing Module 2. 

In this module you learned about the following in regards to SRM: 

1. Use-case driven navigation 
2. Health dashboards including SRM health and device health 
3. Capacity dashboards for block, file, virtual storage and object storage 
4. Enterprise level dashboards 
5. Custom report wizard 

If you are looking for additional information on SRM please review the documentation via the URL 
below: 

Go to https://www.dell.com/support/home/us/en/19/product-support/product/vipr-srm/docs 

Please proceed to the next module or skip ahead if you're already familiar with certain ones: 

Lab Module List: 

• Module 3 - Topology and End-To-End Relationships (15 minutes) - Basic - This Module shows 
how SRM correlates configuration information from application to storage and create detailed 
topology views and end-to-end reports 

• Module 4 - Capacity Planning and Trending (15 minutes) - Basic - This module shows how SRM 
simplifies the task of managing storage capacity in a multi-vendor storage environment across 
multiple geographies and data centers 

• Module 5 - Identify service level violations and underutilized resources  (15 minutes) - Basic - 
This module will walk you through using SRM to identify violations in your service level 
objectives. You will also learn how SRM can improve efficiencies and improve ROI by identifying 
underutilized resources 

• Module 6 - Configuration Compliance (15 minutes) - Basic - Learn how SRM can reduce the risk 
of service outages by validating devices in your data center against industry best practices and 
against the Dell Support Matrix (eLab) 

• Module 7 - Resource Planning and Forecasting (15 minutes) - Basic - This module will expose 
you to some of the SRM reports that simplifies the task of planning and forecasting storage 
needs from data center, organizational, to the storage pool level 

• Module 8 - Workload placement and performance analysis (10 minutes) - Basic - Optimize 
storage by identify optimal workload placement and detailed performance analysis 

• Module 9 - Data extraction and Automation Tasks using REST API (15 minutes) - Intermediate - 
This module introduces you to SRM's REST API. You will query time series metrics,  events and 
reports (GET method). SRM REST API provides a mechanism to perform administrative 
operations (POST, PATCH and DELETE methods) 
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Module 3 - Topology and 
End-To-End Relationships 

[15 Minutes] 
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Topology and End-To-End Relationships - Module 
Overview 

Module 3 - Topology and End-To-End Relationships (15 minutes) - Basic - SRM is a powerful tool for 
identifying relationships from application to storage. It does this by discovering devices and element 
managers in the data center. SRM correlates this information and displays the relationships in easy 
to understand topology maps and end-to-end reports. The Explore reports branch in SRM enables 
storage teams to search for and investigate capacity, performance, and configuration aspects of 
storage, network, and compute assets. The Topology Map provides a visual representation of the 
relationships and dependencies from the host to the storage, which is ideal for analyzing capacity, 
performance and relationship dependencies. There are many out-of-the-box reports within SRM, this 
lab will explore a small subset of them. 

You will review the following areas: 

1. Exploring host reports 
2. Viewing and using the topology map from host to storage 
3. Explore use-case based reports such as performance, capacity, path details and connectivity 
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Infrastructure Insight - Use Case 

How much insight do you have into your IT infrastructure? Do you rely on platform specific 
management applications, scripts, and spreadsheets to show relationships from applications to 
storage? This can be time consuming and prone to errors. Add virtualization to the mix and things 
get a little more complicated. Given the fact that most IT organizations are well on their way towards 
virtualizing their infrastructure, it cannot be ignored when trying to understand complex 
relationships. Some of the benefits of virtualization include reduced capital and operating costs, 
reduced time to provision new services, and improved business continuity. But, virtualization is not a 
panacea. It does add layers of complexity to an IT infrastructure. 

Infrastructure Insight 

Dell SRM automates the task of collecting performance, capacity, and configuration information 
across all of the technology stacks. It provides a feature rich set of topology maps and end-to-end 
reports, providing insight into your IT infrastructure. SRM shows how both physical and virtual assets 
in your IT infrastructure are connected, configured, and performing enabling IT operations staff to 
quickly identify issues. 

Benefits Summary 

Dell SRM provides end to end analysis that allows IT staff to understand and visualize 
application>host>storage relationships and dependencies. There are several topology views 
available: physical, logical masked and logical masked with replicas. With these insights, you can 
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analyze performance and availability trends along the data path and how they may be impacting 
application service levels. 
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Lesson 1 - Topology and End-To-End 
Relationships 

The Explore reports branch enables storage teams to search for and investigate block, file, 

virtual, object and host storage, switches, physical/virtual hosts, hypervisors and databases. The 

Topology Map provides a visual representation of the relationships and dependencies from the 

host to the storage, which is ideal for analyzing capacity, performance and relationship 

dependencies. There are many optional reports within SRM, this lab will explore a small subset 

of them. 

Explore 

In the left navigation pane, click EXPLORE, and then click Hosts to expand. Hosts are categorized as 
All Hosts, Physical Hosts, Hypervisors, Virtual Machines, and Hypervisor Clusters. 

Click All Hosts to view all hosts, regardless of the type. 

Hosts 

The All Hosts report provides a list of all hosts including physical, virtual, and hypervisors. 
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Host Filtering 

Click the filter icon for the Host column. 

Filter for Host 

In the Host field, type ytyoj566. 

As you start to type the name of the host, matching options are displayed, which is helpful if you only 
remember part of the device name. 

Select the host ytyoj566 host and press Enter. 
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Attributes of Host 

The host report now displays the details for host ytyoj566. To display the Topology Map and detailed 
reports for this host, click ytyoj566. This is where you can drill into more detail on capacity usage, 
path details and performance. 

Topology Map 

The Topology Map provides a visual representation of the relationships between various devices. In 
this example we see relationship between Windows server, fabrics, up to VNX and HPE 3PAR arrays. 

DEMO CENTER

Page 133HOL-0508-01 SRM 4.7.0.0 - Visualize, Analyze and Optimize Data Center Infrastructure with Dell SRM



Reports Tabs 

Below the topology map, there is a set of tab reports with the Attributes report selected by default. 

Attributes 

Attributes report presents some essential device parameters, such as hostname, IP, OS, memory, 
number and type of CPUs, server model, vendor. 

Available Reports 

Click the Performance report tab to view the performance based reports for this server. 

Scroll down to see all the available performance charts and Path Performance report. 
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Capacity 

Click Capacity. 

Capacity report shows the associated storage for the selected host. This is an interactive report and 
shows the details of the used and presented storage. The default Use case is Primary Used 
Chargeable. This host is using total of 546.12 GB of primary storage, distributed over 5 SLA tiers. 

HOST CI - CAPACITY 

Click on the HOST CI - CAPACITY report tab. 

HOST CI - CAPACITY 

The HOST CI - CAPACITY report shows the capacity utilization at the file system level and 
configured disk capacity. 
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Components 

Click the Components tab. 

The components tab consists of reports specific to the device type. For hosts, the components tab 
will have reports for file systems, disks, shares, processors, NICs, HBA's and multipath. 

Components 

The first tab under Components for a host is the File Systems report. This simple report will show 
the file systems in an interactive table. Selecting a different file system in the table will update the 
underlying charts. 

Components/SAN Disks 

Click the SAN Disks tab and search for lglbw011_oddsize in LUN column. Hit enter. 
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Review information related to the SAN disks that are being used by this host. 

Click the Related LUNs tab report below the table to see the array LUN details 

Storage Connectivity 

Click on the Storage Connectivity tab. 

Storage Connectivity 

The Storage Connectivity report for a host consists of 3 child reports, Path Details, FC Connectivity, 
iSCSI Connectivity and PowerPath report. 

The Path Details report shows end-to-end configuration for each host device to the backend array. 
Scroll to the right and click on filter of column Backend Array  and submit YTYOJ655. Hit the enter. 
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This filter will limit the table rows only to the HP3PAR backend array YTYOJ655. 

FC Connectivity 

Next click the FC Connectivity report. 

FC Connectivity 

The FC Connectivity report shows relationship information from the host HBA(s) to the FC Switch. 
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Host 

In the topology map click the + sign under the Host 

Host 

You can now see the HBA ports in the topology map which lead to the array YTYOJ655. 
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Fabric Reports 

In the Topology map, click + sign under the fabric losas247_lglbw151 to expand the fabric and view 
the switches. 

Expand Switch 

Click + sign on switch ytyoj606 in this fabric to view port level connections. 

Switches 

You may need to zoom out by clicking the Zoom out button to see the components in the topology 
map. You can also click on Topology Map report title to make the map larger. 

Note that host port is connected to switch port 78. When you mouse over the port the connection to 
the host will be highlighted and details of the connection shown. 
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Select switch ytyoj606 by clicking the icon in the topology map. 

FC Ports Summary 

Click the Components tab of switch report. 

Here you can see a list of Brocade FC switch components. Default tab is the FC Ports report. 

Filter on 78 in the Slots/Port column. Hit the enter. Review the information in the table. 

Fibre Channel Performance 

To view more detailed KPIs for this switch port, click the port name in the table report. 
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Fibre Channel Performance 

Selected port 78 does not have any traffic currently. When we complete reviewing the available KPI's 
for FC port 78, click the browser back button. 

Array Selection 

The last component to look at along the data path is the array. Click array YTYOJ655 in the Topology 
map to view the available reports. 
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Array Attributes 

The Attributes report is displayed providing array details. Note the text above the Attributes tab. This 
indicates that we are looking at array YTYOJ655 (host context). This is an indication that the array 
reports below will be in context to host ytyoj566. 

Components 

Click the Components tab. 

This report has FE Adapters report, FE Ports report and Volumes report. All of the components in 
these reports are in context to our host. Click the FE Ports tab and review the data and click on a 
plus sign next to the array in topology, to see its FE ports. 
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Click the Volumes tab and review the volumes that are allocated to our host. 

Path Details and Storage Connectivity 

Click the Storage Connectivity tab and then Connected Hosts. 

Connected Hosts 

Here we see a list of hosts that are connected to the same FE ports as our host ytyoj566
(highlighted). This report is useful when identifying other hosts that maybe impacted by a 
performance issue. 
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Module Conclusion 

Congratulations on completing Module 3. 

In this module you learned about the following in regards to SRM: 

1. Exploring host reports 
2. Viewing and using the topology map from host to storage 
3. Explore use-case based reports such as performance, capacity, path details and connectivity 

If you are looking for additional information on SRM please review the documentation via the URL 
below: 

Go to https://www.dell.com/support/home/us/en/19/product-support/product/vipr-srm/docs 

Please proceed to the next module or skip ahead if you're already familiar with certain ones: 

Lab Module List: 

• Module 4 - Capacity Planning and Trending (15 minutes) - Basic - This module shows how SRM 
simplifies the task of managing storage capacity in a multi-vendor storage environment across 
multiple geographies and data centers 

• Module 5 - Identify service level violations and underutilized resources  (15 minutes) - Basic - 
This module will walk you through using SRM to identify violations in your service level 
objectives. You will also learn how SRM can improve efficiencies and improve ROI by identifying 
underutilized resources 

• Module 6 - Configuration Compliance (15 minutes) - Basic - Learn how SRM can reduce the risk 
of service outages by validating devices in your data center against industry best practices and 
against the Dell Support Matrix (eLab) 

• Module 7 - Resource Planning and Forecasting (15 minutes) - Basic - This module will expose 
you to some of the SRM reports that simplifies the task of planning and forecasting storage 
needs from data center, organizational, to the storage pool level 

• Module 8 - Workload placement and performance analysis (10 minutes) - Basic - Optimize 
storage by identify optimal workload placement and detailed performance analysis 

• Module 9 - Data extraction and Automation Tasks using REST API (15 minutes) - Intermediate - 
This module introduces you to SRM's REST API. You will query time series metrics,  events and 
reports (GET method). SRM REST API provides a mechanism to perform administrative 
operations (POST, PATCH and DELETE methods) 
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Module 4 - Capacity 
Planning and Trending [15 

Minutes] 
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Capacity Planning and Trending - Module 
Overview 

Module 4 - Capacity Planning and Trending (15 minutes) - Basic - Capacity planning can be an 
extremely daunting task for a storage administration team, especially in a multi-vendor storage 
environment. In some cases, administrators have to collect capacity utilization data from several 
element managers, then normalize, correlate, and aggregate the capacity data. SRM automates 
these tasks thereby eliminating the need for manual data collection and reporting. SRM provides a 
rich set of storage capacity reports that show utilization and trending of storage across geographic 
locations, business units, applications, and end users. Show the true value of storage by providing 
server and application owners with timely chargeback and showback reports. Plan for future storage 
needs or improve utilization. 

You will review the following areas: 

1. Managing service levels 
2. Managing chargeback groups 
3. Tag storage by line of business 
4. Block and file chargeback reports 
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Automated Capacity Planning - Use Case 

Effective capacity planning requires an understanding of past storage utilization trends in your 
organization as well as a being able to predict future business requirements. Storage administrators 
are under constant pressure by their customers to provide more storage as well as pressure from 
business leaders to control costs. Customers typically ask for more than is needed knowing that 
what is provisioned will be less than what was originally requested. Relying on this data would result 
in inefficient use of your storage resources. Conversely, reducing the capacity just to reduce costs 
can place the business at risk. Regardless of the scenario they both will cost your business money. 

Automated Capacity Planning 

Dell SRM automates capacity reporting across the data center, mitigating the need for manual data 
collections from vendor specific reporting tools, scripting, and in-house custom applications. It gives 
you detailed capacity utilization by type of storage, vendor, customer, and purpose. With SRM you 
can map storage to service levels based on array characteristics or FAST policies.  It has the ability 
to track the consumption of capacity over time and map applications to storage, providing utilization 
of storage assets including primary storage, local and remote copies.  SRM has a flexible 
chargeback model in that it allows you to charge a customer for primary storage presented or used, 
or by total storage presented and used. 
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Benefits Summary 

Dell SRM’s reporting extends across data centers and heterogeneous storage environments. It also 
has tight integration with Dell arrays so you can define service levels based on FAST policy, Service 
Level Objective (SLO), array model, or RAID type.  It enables you to track the true cost of supporting 
an application by allowing you to group hosts by application or department and discover all capacity 
consumed by all primary volumes and replicas supporting those hosts. 
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Lesson 1 - Manage Service Levels 

This lesson will show you how to manage service levels in SRM. 

Administration 

Click the Administration icon located in the top right of the UI, then Administration. 

Groups Management 

In the left navigation pane, click CONFIG > Chargeback & Service Levels > Service Level by LUNs. 

Service Level by LUNs 

SRM comes with several pre-configured service levels. A service level is set of rules that are applied 
to LUNs. If the LUN meets the set of rules then it will be tagged with the corresponding service level 
properties. Here you can manage the service levels in SRM by changing service level properties such 
as the min and max response times, bandwidth, throughput, and cost per GB. You can also view, 
modify, or add new rule sets. 

Click Platinum, and then click Edit. 
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Edit Service Level 

Here you can view and modify the values of the properties for the Platinum service level. These are 
the default values but it can be edited to meet the needs of your organization. 

Edit Service Level 

Listed below the properties for the Platinum service level are a set of rules. Click on the arrow for the 
last rule set to view the properties and values that make up this rule set. 
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Edit Service Level 

As you can see this rule set consists of three rules. If an array metric has a disk type that ends with 
Flash Drive AND a Component type of LUN, AND is not FAST managed, then the service level 
properties listed above will be set to the values listed. After you have an understanding of how to 
manage LUN service levels, click the Cancel button. 
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Lesson 2 - Chargeback Groups 

This lesson will guide you through groups management which is a key concept to using 

chargeback in SRM. With chargeback grouping you can define groups based on line of business 

or customers. 

Groups Management 

In lesson 1 you learned about managing LUN service levels. In this lesson you will learn about some 
of the core data enrichment concepts leveraged by chargeback. These include Block Chargeback 
Grouping, File Chargeback Grouping, Service Level by File Share and Service Level by LUNs. 

In the left navigation pane, click CONFIG > Chargeback & Service Levels > Block Chargeback 
Grouping. 

Block Chargeback Grouping 

Now click All Hypervisors, and then click Edit. 
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Block Chargeback Grouping 

The All Hypervisors Block Chargeback group consists of two rules. The rules state that if the metric 
property name is device and it has any value, and metric property name is devtype and value is 
Hypervisor, then device belongs to All Hypervisors group. 

Click Cancel. 

File Chargeback Grouping 

Now you will review the File Chargeback Group. In the left navigation pane, click CONFIG > 
Chargeback & Service Levels > File Chargeback Grouping. 
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File Chargeback Grouping 

Click All PowerStore, and then click Edit. 

File Chargeback Group 

Review the All PowerStore group for File Chargeback. This group contains two rules. The rules state 
that if the metric property name is arraytyp and the value is PowerStore, and metric property name is 
type and value is File System, then device belongs to All PowerStore group. 

Click Cancel and close the Admin UI browser tab. 
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Lesson 3 - Chargeback Reports 

In the previous lessons you learned about defining service levels and chargeback grouping. In 

this lesson you will review some of the reports available for chargeback. 

Operations 

In the left navigation pane, click OPERATIONS > Chargeback > Chargeback by Group. 

Chargeback by Group 

In the previous lesson you were introduced to data enrichment management in SRM including 
chargeback grouping, business units, and service levels. 

In this lesson you will see how grouping is used in chargeback reporting. There are multiple 
chargeback calculation options available, including primary used, primary presented, total used and 
total presented capacity. The difference between primary and total is that total includes replicas. 
SRM has Service Levels defined out of the box and maps discovered storage accordingly to create 
the chargeback and service level reports. 

Review the Chargeback by Group report and note the group names such as All Hypervisors, All 
Physical Hosts and All VM Guests. 
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Chargeback by Group 

Select the All Hypervisors group to update the table. There are 15 elements, that is, Hypervisors that 
are in the All Hypervisors business unit. The report shows primary used storage by tier for each host 
in the All Hypervisors business unit. 

File Chargeback by Group 

In the left navigation pane, click OPERATIONS > Chargeback > File Chargeback by Group. 
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File Chargeback by Group 

Click the All PowerStore group in the Primary Used Chargeable table. Review the data in this report. 
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Module Conclusion 

Congratulations on completing Module 4. 

In this module you learned about the following in regards to SRM: 

1. Managing service levels 
2. Managing chargeback groups 
3. Tag storage by line of business 
4. Block and file chargeback reports 

If you are looking for additional information on SRM please review the documentation via the URL 
below: 

Go to https://www.dell.com/support/home/us/en/19/product-support/product/vipr-srm/docs  

Please proceed to the next module or skip ahead if you're already familiar with certain ones: 

Lab Module List: 

• Module 5 - Identify service level violations and underutilized resources  (15 minutes) - Basic - 
This module will walk you through using SRM to identify violations in your service level 
objectives. You will also learn how SRM can improve efficiencies and improve ROI by identifying 
underutilized resources 

• Module 6 - Configuration Compliance (15 minutes) - Basic - Learn how SRM can reduce the risk 
of service outages by validating devices in your data center against industry best practices and 
against the Dell Support Matrix (eLab) 

• Module 7 - Resource Planning and Forecasting (15 minutes) - Basic - This module will expose 
you to some of the SRM reports that simplifies the task of planning and forecasting storage 
needs from data center, organizational, to the storage pool level 

• Module 8 - Workload placement and performance analysis (10 minutes) - Basic - Optimize 
storage by identify optimal workload placement and detailed performance analysis 

• Module 9 - Data extraction and Automation Tasks using REST API (15 minutes) - Intermediate - 
This module introduces you to SRM's REST API. You will query time series metrics,  events and 
reports (GET method). SRM REST API provides a mechanism to perform administrative 
operations (POST, PATCH and DELETE methods) 
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Module 5 - Identify service 
level violations and 

underutilized resources [15 
Minutes] 
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Identify service level violations and underutilized 
resources - Module Overview 

Module 5 - Identify violations in SLO's and identify underutilized resources (15 minutes) - Basic - 
This module will highlight some of the reporting capabilities that allow you to monitor service level 
objectives. You will also review reports that help identify storage resources that are not longer in use 
and that can be reclaimed. 

You will learn how SRM can help you identify: 

1. LUNs with service level violations 
2. Storage pools at or near capacity 
3. Oversized file systems 
4. LUNs with little or no I/O 
5. Orphaned primary LUNs 
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Service Level Achievement - Use Case 

A goal for most IT organizations is to implement service level agreements and ensure service levels 
objectives are met. A core component to service level agreements are KPI's and capacity utilization 
figures, which define the agreed upon quality of service.  

Automated Monitoring Of Service Levels 

Dell SRM is an automated tool that helps IT administrators measure KPI's and capacity utilization to 
ensure service levels are achieved. You can create custom service levels in SRM that match the 
metrics you have defined in your agreements with your customers. It is also tightly integrated with 
Dell arrays. You can define service levels based on FAST policies, PowerMAX Service Level 
Objectives, disk technology, or array type. Objectives can be response time, bandwidth, throughput, 
and availability. 

Here is example configuration for Platinum SLA, with the whole set of KPIs and respective cost per 
GB: 

Benefits Summary 

SRM simplifies the task of measuring KPI’s, capacity utilization, and configuration compliance 
ensuring that service levels objectives with your customers are not as risk. Below screenshot shows 
one of the Situations to Watch report, highlighting LUNs which are not meeting the Response Time 
commitments defined in their Service Level definition. 
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Lesson 1 - Identify LUNs with service level 
violations 

This lab will explore some of the Situations to Watch reports which can help you reclaim storage 

for use on other projects/applications and identify service level violations. 

Situations to Watch 

In the left navigation pane, click OPERATIONS > Situations to Watch > LUNs With Service Level 
Violations. 

LUNs With Service Level Violations 

The LUNs With Service Level Violations report provides a list of LUNs that are in violation of the 
defined service level. 

Review the results. We will focus on LUN 168C. Note that the objective Maximum response time is 
3ms for Platinum service level, but the actual response time has been as high as 9.82ms. 
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Click on LUN 168C . 

LUNs With Service Level Violations 

Review the response time for LUN 168C over the last month. As we can see, response time value is 
above the threshold of 3ms most of the time. 
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Lesson 2 - Identify storage pools near capacity 

This lab will explore some of the Situations to Watch reports which can help you reclaim storage, 

identify service level violations, as well as identify resources that are at capacity. 

Storage Pools Almost Full 

Another set of useful reports in Situations to Watch are the Almost Full Reports. These reports will 
identify storage resources near or at capacity. In this lab we will look at the Storage Pools Almost 
Full report. 

Click Operations > Situations to Watch > Almost Full Reports. Here we can quickly identify storage 
components from file systems, to arrays, to storage pools that are near capacity. 

Storage Pools Almost Full 

Click the Storage Pools Almost Full tab. Using this report we can identify the array, pool, pool 
capacity, used capacity, % capacity used, and projected used in the next 30 days. This is an 
interactive table report so the line chart is updated based on your selection in the table. 
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Lesson 3 - Identify oversized file systems 

In this lesson you will begin to explore the Potential Savings reports. These reports can be 

accessed via the new Potential Savings dashboard or under the Operations section. These 

reports helps us identify storage resources that are underutilized. 

Potential Savings 

The Potential Savings reports are useful for improving storage efficiencies by identifying 
underutilized resources that can be reclaimed for other purposes. 

In the left navigation pane, click OPERATIONS > Potential Savings > Oversized FileSystems. 

Oversized FileSystems 

This report identifies all file systems with free capacity greater than 100GB, which have not been 
used in the last six months. As we can see by the device type, SRM gives us visibility into host and 
virtual machine file systems. Something that may not be possible with most storage array element 
managers. 
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Oversized FileSystems 

Click the Platform filter, select All Hosts > Windows, and then click APPLY. 

Oversized FileSystems 

Note the number of elements has been reduced to 1. 
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Lesson 4 - Identify allocated LUNs with no I/O 

This lesson will provide an overview of the Allocated LUNs with No I/O report. This report 

identifies LUNs with little or no I/O. 

Allocated LUNs with No I/O 

In the left navigation pane, click OPERATIONS > Potential Savings > Allocated LUNs with no I/O. 

Allocated LUNs with No I/O 

This report shows LUNs with little or no I/O. If the host that the LUN is allocated to is also discovered 
in SRM, then the host name will be listed in the Connected Hosts column of the report. Capacity 
information as well as capacity cost is available in this report. The capacity cost is calculated using 
the cost defined in the Service Level by LUNs UI which we explored in Module 4, Lesson 1. 

DEMO CENTER

Page 171HOL-0508-01 SRM 4.7.0.0 - Visualize, Analyze and Optimize Data Center Infrastructure with Dell SRM



DEMO CENTER

Page 172HOL-0508-01 SRM 4.7.0.0 - Visualize, Analyze and Optimize Data Center Infrastructure with Dell SRM



Lesson 5 - Identify primary LUNs that have been 
orphaned 

In this lesson you will explore a report that will help you identify primary LUNs that have been 

orphaned. 

Orphaned LUNs 

A common issue in most SAN environment occurs when a LUN from a decommissioned server is 
not fully unallocated. SRM has a report specific for this use case. 

To view this report click OPERATIONS > Potential Savings > Primary LUNs not Masked or not 
Mapped. 

Primary LUNs not Masked or not Mapped 

The Primary LUNs not Masked or not Mapped report provides information for identifying the array, 
capacity, and allocation state of orphaned LUNs. 
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Module Conclusion 

Congratulations on completing Module 5. 

In this module you learned about the following in regards to SRM: 

1. LUNs with service level violations 
2. Storage pools at or near capacity 
3. Oversized file systems 
4. LUNs with little or no I/O 
5. Orphaned primary LUNs 

If you are looking for additional information on SRM please review the documentation via the URL 
below: 

Go to https://www.dell.com/support/home/us/en/19/product-support/product/vipr-srm/docs  

Please proceed to the next module or skip ahead if you're already familiar with certain ones: 

Lab Module List: 

• Module 6 - Configuration Compliance (15 minutes) - Basic - Learn how SRM can reduce the risk 
of service outages by validating devices in your data center against industry best practices and 
against the Dell Support Matrix (eLab) 

• Module 7 - Resource Planning and Forecasting (15 minutes) - Basic - This module will expose 
you to some of the SRM reports that simplifies the task of planning and forecasting storage 
needs from data center, organizational, to the storage pool level 

• Module 8 - Workload placement and performance analysis (10 minutes) - Basic - Optimize 
storage by identify optimal workload placement and detailed performance analysis 

• Module 9 - Data extraction and Automation Tasks using REST API (15 minutes) - Intermediate - 
This module introduces you to SRM's REST API. You will query time series metrics,  events and 
reports (GET method). SRM REST API provides a mechanism to perform administrative 
operations (POST, PATCH and DELETE methods) 
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Module 6 - Configuration 
Compliance [15 Minutes] 
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Configuration Compliance - Module Overview 

Module 6 - Configuration Compliance (15 minutes) - Basic - SRM monitors your storage, fabric and 
hosts for configuration changes and alerts you when a configuration change has violated a 
predefined policy. Policies are based on industry best practices, your own qualified configurations, 
and against the Dell Support Matrix. SRM provides an audit trail of all configuration changes 
regardless if the change violated a policy. 

You will review the following areas: 

1. Compliance Configuration Planning 
2. Compliance policies and rules 
3. Compliance reports 
4. Tracking configuration changes 
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Did you Know? 

Improvements have been made with the Configuration Planning tool. You can now use the 
configuration planning tool to simulate addition of a new device to a SAN environment that has been 
discovered in SRM, and validate it against the Dell Support Matrix. 

Model Configuration Changes 

Configuration planning tasks can be simplified by leveraging SRM Configuration Compliance. You will 
know the impact, if any, the change will have in your environment before implementing the change. 
You can identify the arrays and volumes that will be orphaned when decommissioning a host. Run 
the upgrade device scenario to ensure that the upgraded device will be in compliance with the Dell 
Support Matrix. Test a new configuration against the support matrix before going through the 
exercise of testing it in your own lab. 
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Benefits Summary 

SRM Compliance Configuration Planning feature reduces the risk inherent with making changes in 
complex SAN environments. Storage administrators will be able to identify possible impacts to 
services that a planned configuration change will have on storage services before implementing the 
change in a production environment. 
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Lesson 1 - Policy and Rule Overview 

SRM monitors and alerts you on non-compliance to your design best practices and the Dell 

Support Matrix (eLab). SRM tracks configuration changes so that you can understand if any 

changes resulted in compliance breaches. 

Operations 

In the left navigation pane, click OPERATIONS > Configuration Compliance. 

There are five main reports under Configuration Compliance. The first one you will review is Policies. 

Click Policies. 

Compliance Policies 

Policies are used to group rules by use case and consist of one or more compliance rules, a set of 
devices, and a schedule. For example, the Dell Support Matrix policy contains several rules that can 
be used to confirm your environment is in compliance with the Dell support matrix (Elab) . In addition 
to listing the policy and rule configuration, this report shows the number of breaches against each 
rule. 

Click on the Dell Support Matrix policy in the Policies table. This policy consists of 8 rules. All of 
them are enabled. Review the rules that are part of this policy. 
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Compliance Policy 

In the View Rules table we can see that there are 14 active breaches against the End of Support for 
Host Components rule. To see more details regarding breaches against this rule, click on the rule 
name. 

End of Support for Host Components 

Here we can see a list of the breaches for this rule including the severity, breach name, device, device 
type, affected objects (if any) and breach state. Click on first row's Severity column to see the details 
of this breach and the recommendations to resolve this breach. 
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End of Support for Host Components 

In this example, physical server ytyoj562 is EOS on 31/12/2021. 

Press F5 if the page doesnt fully load 
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Lesson 2 - Core Compliance Reports 

In this lesson you will explore some of the compliance features and reports. 

Operations 

In the left navigation pane, click DASHBOARDS > Operations > Configuration Compliance Summary. 

Configuration Compliance Summary 

The Configuration Compliance Summary is a dashboard showing the compliance posture in your 
environment. This dashboard consists of six reports: 

• Storage Systems 
• Fabric Switches 
• Hosts 
• Active Breaches by Severity 
• Active Breaches by Policy 
• Breach Occurrence by Severity 

Click the Dell Support Matrix bar in the Active Breaches by Policy report. 
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Dell Support Matrix 

The compliance module comes preinstalled with the Dell Support Matrix. This is the same support 
matrix (Elab Navigator) that is accessible on Dell Support. When the Dell Support Matrix is updated, 
you can update the support matrix installed in SRM to ensure that your environment is in compliance 
with the latest version. Not only does SRM validate a configuration against the Dell Support Matrix, 
but it provides recommendations to resolve the non-compliant devices. 

Click on the Base Connectivity Interoperability... breach. 

Dell Support Matrix 

View the breach detailed report. To get the report in following format, you need to hit F5 after 
drilldown from previous table All Active Breaches. 
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In this example, the model of the host 65.771.643.664 is discovered as PowerEdge R730xd, but is 
matched to two possible values. Recommendation is to match model value to the proper one in 
Admin UI/CONFIG/Configuration Compliance/Match to Support Matrix. 

Following is a screenshot of the report from the above admin UI section. Since this is demo 
environment, configuration compliance backend component is turned off, hence the user cannot see 
the report in SRM admin UI populated. 

In case of a production environment, administrator would click on a pen to edit the model selection 
for both rows and choose PowerEdge R730XD. After changes are applied, all the affected devices 
(total 5) would be cleared from the table. 
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High Availability Physical Connectivity 

Outages in the datacenter as a result of a configuration issues and hardware failures can have a 
significant impact on a business. In some studies, the average outage cost is in excess of $700,000 
and approximately 20% are caused by configuration issues. SRM can help you avoid these issues 
automatically by testing the configuration. In this section of this lab you will see how SRM 
configuration compliance module can detect and alert you on a configuration issue. 

Click DASHBOARDS > Operations > Configuration Compliance Summary. 

Click High Availability Physical Connectivity horizontal bar chart in the Active Breaches by Policy 
report. 
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High Availability Physical Connectivity 

The I/O Path Redundancy rule checks for the required number of paths from host to all Array LUNs 
that have been allocated to the host. This  breach report shows breaches for the policy High 
Availability Physical Connectivity. Device ytyoj566 is a host. 

Click on the Breach Name in the first row to view the details of this breach. After drilldown to breach 
detailed report, you need to hit F5 to expand all the fields. 

High Availability Physical Connectivity 

Affected objects are Host Connected Switch Port:lglbw151 : 62| Array:YTYOJ655| LUN : 
lglbw011_oddsize. The breach details view shows the message and recommendations. This breach 
is a result of host ytyoj566 only having a two switch ports connection to array YTYOJ655, while 
policy rule is defined as 3 or more switch ports. Also, note the recommendation. The 
recommendation you see in this breach is default recommendation for this rule. In many cases you 
can modify the rule and change the recommendation text to suit your needs. 

High Availability Physical Connectivity 

Click the browser back button to return to the breaches report. Now confirm that host ytyoj566 does 
have a two HBAs. 

Click on ytyoj566 in the Device column. 
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Any time you click on a hyperlink device name you will be redirected to the Explore reports for the 
selected device. Looking at the topology map, you can see that there are three connections from 
host ytyoj566 to different fabrics. Expand the host, ytyoj566 by clicking on the + below the host in 
the Topology Map. 

High Availability Physical Connectivity 

The topology map confirms that there are two HBA ports leading to array. There may be no impact at 
this time, but because the HBAs are a point of failure this could result in downtime for users if both 
HBAs were to fail. The use-case with 3 switch ports is uncommon, but is used here for 
demonstration purpose by modifying compliance rule. 
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Lesson 3 - Tracking Configuration Changes 

SRM automatically tracks changes in your datacenter. Configuration changes may or may not 

result in a compliance configuration breach. You can view these changes in the Configuration 

Changes report in Configuration Compliance. 

Operations 

In the left navigation pane, click OPERATIONS > Configuration Compliance > Configuration Changes. 

Configuration Changes 

Review the information displayed in the Configuration Changes report. SRM tracks key configuration 
changes such as virtual machines that are vMotioned, FC switch port state changes, zoneset 
changes, LUN allocation changes, and software changes to name a few. If a device is in a 
compliance policy and the configuration change results in a breach, this information will be reflected 
in the # of Breaches column. 
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Module Conclusion 

Congratulations on completing Module 6. 

In this module you learned about the following in regards to SRM: 

1. Compliance Configuration Planning 
2. Compliance policies and rules 
3. Compliance reports 
4. Tracking configuration changes 

If you are looking for additional information on SRM please review the documentation via the URL 
below: 

Go to https://www.dell.com/support/home/us/en/19/product-support/product/vipr-srm/docs  

Please proceed to the next module or skip ahead if you're already familiar with certain ones: 

Lab Module List: 

• Module 7 - Resource Planning and Forecasting (15 minutes) - Basic - This module will expose 
you to some of the SRM reports that simplifies the task of planning and forecasting storage 
needs from data center, organizational, to the storage pool level 

• Module 8 - Workload placement and performance analysis (10 minutes) - Basic - Optimize 
storage by identifying optimal workload placement and detailed performance analysis 

• Module 9 - Data extraction and Automation Tasks using REST API (15 minutes) - Intermediate - 
This module introduces you to SRM's REST API. You will query time series metrics,  events and 
reports (GET method). SRM REST API provides a mechanism to perform administrative 
operations (POST, PATCH and DELETE methods) 
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Module 7 - Resource 
Planning and Forecasting 

[15 Minutes] 
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Resource Planning and Forecasting - Module 
Overview 

Module 7 - Resource Planning and Forecasting (15 minutes) - Basic - With SRM you can plan for 
future storage needs by trending capacity by customer, line of business, platform, and location. You 
can forecast capacity needs for file systems, LUNs, pools, and by service level. This lesson will also 
demonstrate how to use SRM to model pool capacity reservations and expansions. 

You will review the following areas: 

1. Usable capacity trending 
2. Forecasting future capacity needs 
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Storage Capacity Optimization - Use Case 

A Common task for storage administrators is ensuring that storage capacity is being efficiently 
utilized today while planning for future growth. 

Optimizing And Forecasting Storage Capacity 

Dell SRM provides several out-of-the-box reports to help storage administrators understand 
organizational storage utilization trends as well as forecast future needs. With SRM you can view 
historical storage utilization from the perspective of a customer, business unit, platform, and 
location. Using What-if Scenario based reporting you can plan future storage capacity requirements 
by adding capacity expansions or reservation scenarios. 

Plan Capacity for New or Expanding Applications/Projects 

In the left navigation tree click PLANNING > What-If Scenarios > Pool Capacity Planning 
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In the table report, click on the filter of the Pool column, fill in the name VC_lglbw217 and hit enter: 

Resulting chart report will look like below, with the summary highlight on the event which reflects 
Add Reservation scenario at certain timestamp - 1TB increase of UsedCapacity of the selected Pool. 
Instructions on how to create the pool capacity planning scenario are shown in the report description 
above. It is not necessary to create new scenario as there is already one presented in the below 
chart for the demo purpose. 

UsedProjection (TB) before the event is as follows: 
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And UsedProjection (TB) after the event is having the increased value based on simulated additional 
UsedCapacity of 1TB : 
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Lesson 1 - Usable Capacity Trending 

In this lesson you will review the usable capacity trends in SRM. There are multiple reports to 

help you determine the usable capacity in all of your data centers. 

Planning 

In the left navigation pane, click PLANNING > Usable Capacity Trend > Usable Capacity Trend. 

Usable Capacity Trend 

The Usable Capacity Trend is useful for reviewing the historical capacity utilization over the last 
quarter. This trend is a roll up of all storage types and vendors supported by SRM including block, 
file, virtual and object. If you mouse-over the chart you will see a pop-up showing the used storage by 
type. 
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Usable Capacity Trend by Platform 

In the left navigation pane, click PLANNING > Usable Capacity Trend > Trend by Platform. 

Usable Capacity Trend by Platform 

This report shows the used capacity by storage system platform. 
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Usable Capacity Trend by Platform 

There are 20 platforms listed in the table but only 10 are displayed on the first page. Click the 
Platform filter, expand All Storage Systems, and check Dell Unity-VNX-VNXe2, then Apply. 

Usable Capacity Trend by Platform 

Review the filtered report for Unity-VNX-VNXe2 storage platform usable capacity. 
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Lesson 2 - Forecasting Capacity Problems 

Planning contains several reports that help you plan for future capacity needs and identify hot 

spots in device components. 

The reports under PLANNING pertain to long term storage planning activities including usable 
capacity trends, forecasting capacity issues, hardware resource utilization, and the ability to model 
pool expansions and subscriptions. 

Forecast Capacity Problems 

In the left navigation pane, click PLANNING > Forecast Capacity > Storage Systems. 

Storage Systems 

The Storage Systems report lists high level capacity information for each array, the storage 
utilization over the last 30 days, the projected usage over the next 30 days, and when utilization will 
reach 70%. 
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File Systems 

In the left navigation pane, click PLANNING > Forecast Capacity, and then click File Systems. 

This report shows file systems from hosts, virtual machines, and arrays. Like the Storage Systems 
report the file systems report provides utilization over the last 30 days, projected utilization over the 
next 30 days, and when the file system will reach 70%. 

DEMO CENTER

Page 202HOL-0508-01 SRM 4.7.0.0 - Visualize, Analyze and Optimize Data Center Infrastructure with Dell SRM



Switches 

In the left navigation pane, click PLANNING > Forecast Capacity, and then click Switches. 

This report shows switch FC port usage. Like the Storage and File Systems report, the Switches 
report provides FC port usage over the last 30 days, projected usage over the next 30 days, and when 
the FC port usage will reach 70%. 
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Module Conclusion 

Congratulations on completing Module 7. 

In this module you learned about the following in regards to SRM: 

1. Usable capacity trending 
2. Forecasting future capacity needs 

If you are looking for additional information on SRM please review the documentation via the URL 
below: 

Go to https://www.dell.com/support/home/us/en/19/product-support/product/vipr-srm/docs  

Please proceed to the next module or skip ahead if you're already familiar with certain ones: 

Lab Module List: 

• Module 8 - Workload placement and performance analysis (10 minutes) - Basic - Optimize 
storage by identifying optimal workload placement and detailed performance analysis 

• Module 9 - Data extraction and Automation Tasks using REST API (15 minutes) - Intermediate - 
This module introduces you to SRM's REST API. You will query time series metrics,  events and 
reports (GET method). SRM REST API provides a mechanism to perform administrative 
operations (POST, PATCH and DELETE methods) 
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Module 8 - Workload 
placement and 

performance analysis [15 
Minutes] 
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Workload placement and performance analysis - 
Module Overview 

Module 8 - Workload placement and performance analysis (10 minutes) - Basic - SRM 4.7.0.0 
contains improved reporting to help you quickly identify the distribution of workloads in your SAN 
environment. The workload reports help you identify where to place new workloads or how to 
redistribute existing workloads. Other improvements have been made to help you identify 
performance issues as well as identifying the victims and bullies. 

You will review the following areas: 

1. Workload placement 
2. Performance analysis 
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Workload Placement and Performance Analysis- 
Use Case 

A key value proposition of virtualization technologies is providing the ability to move workloads in a 
short period of time. 

Workload Monitoring 

A major storage administration task is identifying where to place a new workload, or how to re-
distribute the existing workloads in order to give more room for growth or protect performance. SRM 
provides comprehensive dashboards in the OPERATIONS / Workload Placement section, where 
users are able to see the current components’ load, identify most loaded components, find the main 
consumers of that component, and identify where to put a new workload (example: on this VMAX 
director or port) or where to move an existing workload (example: those VPLEX storage views should 
be moved to other directors and ports). 

Performance Analysis 

Troubleshooting performance issues with shared components (storage and switch ports) can be a 
time consuming task. A storage administrator needs to identify the workload that is causing the 
performance issue but also understand the impact that it has on other workloads. 
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Benefits Summary 

SRM enables storage teams to monitor the current utilization of storage components so that new 
workloads can be implemented as well as migrating existing workloads. Storage teams will also find 
value in the end-to-end performance dashboards which help identify victims and bullies in shared 
storage components. 
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Lesson 1 - Monitor workload distribution in 
arrays 

SRM provides insight into workloads in the storage network. 

Workload Placement 

In the left navigation pane, click OPERATIONS > Workload Placement > Block Storage. 

Block Storage 

The Block Storage report is a tabbed based report showing the workloads in FC switches as well as 
Dell arrays. The format of the workload reports is ideal for determining the current workloads for 
each storage component. 

Dell VMAX Directors 

Click on the Dell VMAX Directors report tab. This dashboard is an excellent source for understanding 
the historical and current utilization for your VMAX directors. Sort descending on the Current 
Utilization (%) column (click twice on column name) to view the current workload on director FA-8F 
for array 000195700930. Underlying child reports are plotting performance metrics of selected 
director. Report at the bottom of the dashboard shows related components of VMAX director, such 
as ports and devices and their respective metric charts. 
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Dell VMAX Port Relative Performance 

Now let's look at a different type of report in the workload library. Click the Dell VMAX Ports Relative 
Performance tab. 

Dell VMAX Port Relative Performance 

The various relative performance tabs for each storage component show the performance and 
stress of the selected component in a heat map based report. In this example, the size of the 
rectangle represents the number of port IOPS, and the color represents the utilization(%) for the 
identified VMAX port. 

Now click on the FA-8F Port 0 block for VMAX 000195700930. 

DEMO CENTER

Page 211HOL-0508-01 SRM 4.7.0.0 - Visualize, Analyze and Optimize Data Center Infrastructure with Dell SRM



FA-8F Port 0 

The resulting dashboard provides important KPIs for the selected port as well as related 
components such as mapped devices and director. 

Copy the WWPN column value (50000973000E895C). It will be needed in the next reports. 
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FC Switch Ports 

Go back to the OPERATIONS > Workload Placement > Block Storage report. The FC Ports report 
shows the workload of FC switches, including port speed, connected port WWN, utilization, and 
throughput. 

We want to see the metrics related to FC switch port connected to above VMAX array 
000195700930, port FA-8F:0. Copy the WWPN (world wide port name) of the VMAX array port 
FA-8F:0 (from previous VMAX port dashboard): 50000973000E895C. Click on the Connected Port 
column filter of FC Ports report and paste the value. Hit enter: 

Resulting report provides child performance charts with Throughput, Incoming/Outgoing Traffic. 
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At the bottom of the dashboard, there is a table with connected devices information. Here we can 
see the name of connected VMAX array 000195700930 and its port FA-8F:0 

Host to LUN Troubleshooting 

The Host to LUN Troubleshooting report can be used for analyzing performance along the data path 
from host to LUN. 

Click OPERATION > Performance Analysis > Host to LUN Troubleshooting. 

Host to LUN Troubleshooting 

Click on the filter icon for the Device Name column and type in ytyoj566. Hit enter. 

Host to LUN Troubleshooting 

As you can see this Host has 66 physical disks/LUNs. Scroll down to Host Physical Disks / LUNs 
report and click on LUN column filter and submit lglbw011_oddsize. Hit enter. Resulting table report 
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shows host disk WWN, its capacity and performance metrics, with connected array info and LUN 
name. 

Host to LUN Troubleshooting - Ports 

Scroll down to view the entire dashboard based on the selected LUN. The first set of performance 
graphs show KPIs for this disk device. 

The next set of reports shows KPIs for the HBA port to switch port. 

Host to LUN Troubleshooting - Ports 

Scroll down to the Switch Port - Array Port Performance Details report. Here you can see the switch 
port, array frontend adapter port, and underlying child chart reports with array frontend adapter port 
and switch port KPIs. 
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Host to LUN Troubleshooting - LUN Details 

Finally, located at the bottom of the page are performance reports for the selected LUN. 
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Module Conclusion 

Congratulations on completing Module 8. 

In this module you learned about the following in regards to SRM: 

1. Workload placement 
2. Performance analysis 

If you are looking for additional information on SRM please review the documentation via the URL 
below: 

Go to https://www.dell.com/support/home/us/en/19/product-support/product/vipr-srm/docs  

Please proceed to the next module or skip ahead if you're already familiar with certain one: 

Lab Module List: 

• Module 9 - Data extraction and Automation Tasks using REST API (15 minutes) - Intermediate - 
This module introduces you to SRM's REST API. You will query time series metrics,  events and 
reports (GET method). SRM REST API provides a mechanism to perform administrative 
operations (POST, PATCH and DELETE methods) 
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Module 9 - Data extraction 
and Automation Tasks 

using REST API [15 
Minutes] 
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Data Extraction and Automation Tasks using 
REST API - Overview 

Module 9 - Data Extraction and Automation Tasks using REST API (10/15 minutes) - Intermediate - 
SRM REST API provides a mechanism to query time series metrics,  events and reports (GET 
method). It also provides a mechanism to perform administrative operations (POST, PATCH and 
DELETE methods). SRM uses a time-series database (TSDB) model, which is designed to handle 
large amounts of data that are collected at regular intervals. The database schema is very simple in 
that the time-value pair is stored in a set of tables and the metadata (properties) are stored in a 
separate table. 

You will review the following areas: 

1. Metrics endpoint 
2. Events endpoint 
3. Reports endpoint 
4. Admin endpoint 
5. Devices endpoint 
6. Configurations endpoint 
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Did you Know? 

Dell SRM 4.7.0.0 has new admin, devices and configurations endpoints. If you need to automate 
administrative tasks within SRM, such as user or role creation/deletion, device discovery/update/
deletion, vendor OUI display/update, you can now invoke a REST call from your orchestration tool 
without the need to implement such changes from within SRM frontend UI. 

Here are some of the automation REST APIs as an example: 
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Lesson 1 - Data extraction using REST API 

This lab will explore some of the data extraction capabilities of SRM REST API. 

Data Extraction Endpoints 

By default, the REST API is deployed in the /APG-REST context and data extraction endpoints are: 

• /metrics 
• /events 
• /reports 

Metrics: APIs for extraction of metrics and their properties. Metric is consisted of a timestamp, 
value pair, and a set of properties which are meta data of particular metric. Metrics are collected at 
various intervals which are stored in the databases. The backend process then creates temporal 
(hourly, daily, and weekly) and spatial (min, max, average and other) aggregates. 

Events: APIs for extraction of events and their properties. The events endpoint can be used to query 
events property names and values. 

Reports: APIs for extraction of data from generated SRM reports. 

 

Metrics Endpoint 

Double-click the SRM REST API Desktop shortcut. 

Username: admin 

Password: changeme 

Metrics Endpoint 

Click the menu icon then API specification. 
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Metrics Endpoint 

You can use the online REST API document to build REST API endpoints. Review the /metrics/
series/values endpoint. 

Metrics Endpoint 

Read the available parameters and the response example. After you have an understanding of the 
available parameters, click the Try it out button. 

Metrics Endpoint 

Now try building your first endpoint. In this section you will build an endpoint that will provide raw 
capacity for all ECS arrays discovered in SRM. 

Filter Definition: 

Use filters to narrow down the metrics returned in the endpoint. In this example the filter consists of 
the following: 

1.Type the following line into the filter field: 

!vstatus='inactive'&devtype='Array'&model='ECS'&!parttype&name='RawCapacity' 

vstatus - A property that is created for every metric that is used to filter out aged metrics from 
reports. While a metric is being actively collected, the vstatus property will be active. When a metric 
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is no longer collected, then a scheduled task will run and change vstatus to inactive. This is the first 
step in aging metrics in SRM. The other is the retention periods mechanism by the backend. 

Example: SRM has been collecting performance and capacity metrics for a ECS device. The server 
that you allocated the device to is no longer needed and you dissolve the device. The ECS collector 
will no longer collect performance and capacity data for the ECS device and after a predefined period 
of time will change the vstatus property for these metrics to inactive. Because the out of the box 
reports have a filter of !vstatus='inactive', this device and related metrics will no longer be available in 
reports. 

devtype - The value of the devtype property describes the type of device. Examples are 
Array,Host,Virtual Machine, and Hypervisor. Because you want the raw capacity for arrays, you will 
specify a devtype of Array. 

model - The value of the model property contains the array model. In this example the model 
property in the filter equals to ECS. 

parttype - The parttype property helps describe metrics that are related to components of a device. A 
component (for example parttype) may be a LUN, interface, file system and other. To return the raw 
capacity at the array level, you need to specify !parttype in the filter. This is because metrics at the 
array level will not have a parttype property. If you did not add the !parttype to your filter, the endpoint 
would return RawCapacity metrics for some components such as LUNs. 

name - The name property contains the name of the metric. In this case RawCapacity. 

Properties Definition: 

The properties list in the endpoint provides context to the metrics returned in the endpoint. 

2. Type the following line into the properties field: 

device,devtype,model,devdesc,unit,name 

In this example the device property contains the array name or serial number, devtype property is 
Array, model is the array model, the value of the devdesc property contains the array code version, 
the unit property is the unit of the metric, and the name property contains the name of the metric. 

Period Definition: 

The period is the temporal aggregation that you want returned. It is defined in seconds. 

3. Enter 86400 (i.e. daily) into the period field, so that response body contains fewer entries. 

Time-range Definition: 

You can use time-range to specify the time range relative to the current time. 

4. Enter l1w into the time-range field 

NOTE: Because this is a demo system and it is offline, the current date is 02-December 2021. 
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Metrics Endpoint 

Click the Execute button. 

Metrics Endpoint 

At this point the SRM web service will execute the query, provide the response body in json format, 
and create a curl command with an endpoint based on the parameters you provided. 

Curl 

curl -X GET "https://192.168.1.12:58443/APG-REST/metrics/series/
values?filter=!vstatus%3D'inactive'%26devtype%3D'Array'%26model%3D'ECS'%26!parttype%26na
me%3D'RawCapacity'&properties=device%2Cdevtype%2Cmodel%2Cdevdesc%2Cunit%2Cname&
period=86400&time-range=l1w" -H "accept: application/json" 

Response Body Example 
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Events Endpoint 

Click on the /events/occurrences/values endpoint to expand and view the details. 

Events Endpoint 

Review the available parameters and the response example. After you have an understanding of the 
available parameters, click the Try it out button. 

Events Endpoint 

Now try building an events endpoint. In this section you will build an endpoint that will return active 
critical alerts for host lglaa079 from the last one week. 

Filter Definition: 

Use filters to narrow down the events returned in the endpoint. In this example the filter consists of 
the following: 

1. Copy & paste the following line into the filter field: 

device=='ytynn535'&severity=='1'&active=='1' 

Properties Definition: 

The properties list in the endpoint provides context to the events returned in the endpoint. 

2. Copy & paste the following line into the properties field: 

device,devtype,parttype,part,timestamp,severity,location,eventdisplayname,fullmsg 

In this example the device property contains the host name, devtype property is Host, if the event is 
at the host level, then a part and parttype will not be returned. If the event is for a component of the 
host (for example FileSystem) then a part and parttype will be returned. The timestamp is the 
timestamp in epoch time. The location is defined in the groups management UI. The 
eventdisplayname and fullmsg provide the details of the actual event. 

Time-range Definition: 
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You can use time-range to specify the time range relative to the current time. 

4. Enter l1w into the time-range field. 

Events Endpoint 

Click the Execute button. 

Events Endpoint 

At this point the SRM web service will execute the query, provide the response body in json format, 
and create a curl command with an endpoint based on the parameters you provided. 

Curl 

curl -X GET "https://192.168.1.12:58443/APG-REST/events/occurrences/
values?filter=device%3D%3D'ytynn535'%26severity%3D%3D'1'%26active%3D%3D'1'&
properties=device%2Cdevtype%2Cparttype%2Cpart%2Ctimestamp%2Cseverity%2Clocation%2Ceventd
isplayname%2Cfullmsg&time-range=l1w" -H "accept: application/json" 
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Reports Endpoint 

The report endpoint simplifies the construction of the endpoint call in that you do not need to 
construct the filter in your endpoint call. Instead, if there is a report in the SRM UI that satisfies your 
reporting needs, you can specify the unique report path. 

Click on the /report/lookup/{path} endpoint to expand and view the details. 

Reports Endpoint 

Click the Try it out button. 

Reports Endpoint 

Click on the browser tab for the SRM UI, EXPLORE, Storage, and then Storage Systems report. 

Reports Endpoint 

Switch back to the REST API Documentation and past the text All/Explore/Storage/Storage Systems 
into the path field and click the Execute button. 

Curl 
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curl -X GET "https://192.168.1.12:58443/APG-REST/report/lookup/All/Explore/Storage/
Storage Systems" -H "accept: application/json" 

Response Body Example 

Here are the first couple of rows from above table report taken from SRM frontend. First array in the 
report is VMAX-1SE model, with 62.81TB raw capacity, as it is also shown in above REST API 
response. 
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Lesson 2 - Automation tasks using REST API 

This lab will explore some of the automation capabilities of SRM REST API. 

Automation Tasks Endpoints 

By default, the REST API is deployed in the /APG-REST context and automation tasks endpoints are: 

• /admin 
• /devices 
• /configurations 

Admin: APIs related to user and role administration tasks. 

Devices: APIs related to device discovery tasks (discover, delete, update device). 

Configurations: APIs for configuration changes and configuration validation (view or update the 
fabric vendor OUIs) 

Admin Endpoint 

Double-click the SRM REST API Desktop shortcut. 

Username: admin 

Password: changeme 

Admin Endpoint 

Click the menu icon then API specification. 
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Admin Endpoint - POST 

POST method to /admin/user endpoint allows us to create new user. 

Admin Endpoint - POST 

Read the available parameters and the response example. After you have an understanding of the 
available parameters, click the Try it out button. 

Admin Endpoint - POST 

Fill in the values for provided parameters as listed in below section and on the image, and click on 
Execute: 

{ "username": "user1", "password": "user1", "title": "Dr.", "firstName": "TestUserName", "lastName": 
"TestUserLastName", "emailAddress": "user1@dell.com", "roles": [ "Storage Administrator Users" ] } 
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Admin Endpoint - POST 

At this point the SRM web service will execute the query, provide the response body in json format, 
and create a curl command with an endpoint based on the parameters you provided. 

Curl 

curl -X POST "https://192.168.1.12:58443/APG-REST/admin/user" -H  "accept: application/
json" -H  "content-type: application/json" -d "{  \"username\": \"user1\", 
\"password\": \"user1\",  \"title\": \"Dr.\",  \"firstName\": \"TestUserName\", 
\"lastName\": \"TestUserLastName\",  \"emailAddress\": \"user1@dell.com\",  \"roles\": 
[    \"Storage Administrator Users\"  ]}" 

Response Body Example 
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Admin Endpoint - POST 

Validate creation of the new user user1 under Admin UI/USERS & SECURITY/Users & Roles/Manage 
Users: 

Admin Endpoint - PATCH 

Patch method to /admin/user/{username} endpoint allows us to update password and add roles for 
the specific user. Click the Try it out button. 

Admin Endpoint - PATCH 

Fill in the values for provided parameters as listed in below section and on the image, and click on 
Execute: 

{ "password": "newuser1", "roles": [ "Web Service Role" ] } 

DEMO CENTER

Page 233HOL-0508-01 SRM 4.7.0.0 - Visualize, Analyze and Optimize Data Center Infrastructure with Dell SRM



Admin Endpoint - PATCH 

At this point the SRM web service will execute the query, provide the response body in json format, 
and create a curl command with an endpoint based on the parameters you provided. 

Curl 

curl -X PATCH "https://192.168.1.12:58443/APG-REST/admin/user/user1" -H  "accept: 
application/json" -H  "content-type: application/json" -d "{  \"password\": 
\"newuser1\",  \"roles\": [    \"Web Service Role\"  ]}" 

Response Body Example 

Admin Endpoint - PATCH 

Validate update of the user1 roles under Admin UI/Users & Security/Users & Roles/Manage Users. 
Role name is added in the Roles column for user1: 
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Admin Endpoint - DELETE 

Delete method to /admin/user/{username} endpoint allows us to delete user. Click the Try it out 
button. 

Admin Endpoint - DELETE 

Fill in the username value as depicted in below image and click on Execute: 

Admin Endpoint - DELETE 

At this point the SRM web service will execute the query, provide the response body in json format, 
and create a curl command with an endpoint based on the parameters you provided. 

Curl 
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curl -X DELETE "https://192.168.1.100:58443/APG-REST/admin/user/user1" -H  "accept: 
application/json" 

Response Body Example 

Admin Endpoint - DELETE 

Validate deletion of the user1 under Admin UI/Users & Security/Users & Roles/Manage Users: 

Devices Endpoint - POST 

POST method to the following three endpoint types allows user to provision new device to discovery 
center webapp, and perform discovery: 

• /devices/storagesystem/{spname} 
• /devices/switch/switch/{spname} 
• /devices/host/hostContainer 

Click on the /devices/host/hostContainer endpoint to expand and view the details. 
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Devices Endpoint - POST 

Read the available parameters and the response example. After you have an understanding of the 
available parameters, click the Try it out button. 

Devices Endpoint - POST 

Fill in the values for provided parameters as listed in below section and on the image and click on 
Execute: 

{ "hosts": [ { "server": "srm47-hol-demo-coll", "instance": "Generic-RSC", "hostname": "labhost", "hostip": 
"string", "portwwn": "10000090FA7C89EF" } ] } 

Devices Endpoint - POST 

At this point the SRM web service will execute the query, provide the response body in json format, 
and create a curl command with an endpoint based on the parameters you provided. 

Curl 
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curl -X POST "https://192.168.1.12:58443/APG-REST/devices/host/hostContainer" -H 
"accept: application/json" -H  "content-type: application/json" -d "{  \"hosts\": [ 
{      \"server\": \"srm47-hol-demo-coll\",      \"instance\": \"Generic-RSC\", 
\"hostname\": \"labhost\",      \"hostip\": \"string\",      \"portwwn\": 
\"10000090FA7C89EF\"    }  ]}" 

Response Body Example 

Devices Endpoint - POST 

Validate provisioning of host container in discovery center webapp under Admin UI/Discovery/
Discovery Center/Manage Discovery/Host configuration: 

Devices Endpoint - DELETE 

DELETE method to the following endpoint allows user to delete discovered devices from discovery 
center webapp: 

• /devices/{deviceid} 

Click on the /devices/{deviceid} endpoint to expand and view the details. 
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Devices Endpoint - DELETE 

Read the available parameters and the response example. After you have an understanding of the 
available parameters, click the Try it out button. 

Devices Endpoint - DELETE 

Fill in the value for provided parameter as listed in below image and click on Execute: 

Devices Endpoint - DELETE 

At this point the SRM web service will execute the query, provide the response body in json format, 
and create a curl command with an endpoint based on the parameters you provided. 

Curl 

curl -X DELETE "https://192.168.1.12:58443/APG-REST/devices/labhost" -H  "accept: 
application/json" 

Response Body Example 
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Configurations Endpoint - GET 

GET method to the following endpoints allows user to display vendor OUIs for Cisco MDS/Nexus 
Switch and Brocade FC Switch solution packs: 

• /rest/configurations/vendor-ouis/cisco 
• /rest/configurations/vendor-ouis/brocade 

Click on the /rest/configurations/vendor-ouis/cisco endpoint to expand and view the details. 

Configurations Endpoint - GET 

Read the available parameters and the response example. After you have an understanding of the 
available parameters, click the Try it out button. 

Configurations Endpoint - GET 

Click on Execute: 

Configurations Endpoint - GET 

At this point the SRM web service will execute the query, provide the response body in json format, 
and create a curl command with an endpoint based on the parameters you provided. In this case, 
response will be an error, because no custom vendor-ouis are configured so far. If vendor-ouis 
customization is already enabled, no error will occur. 

Curl 
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curl -X GET "https://192.168.1.12:58443/APG-REST/rest/configurations/vendor-ouis/cisco" 
-H  "accept: application/json" 

Response Body Example 

Configurations Endpoint - PATCH 

PATCH method to the following endpoints allows user to update vendor OUIs for Cisco MDS/Nexus 
Switch and Brocade FC Switch solution packs (sp): 

• /rest/configurations/vendor-ouis/cisco 
• /rest/configurations/vendor-ouis/brocade 

Click on the /rest/configurations/vendor-ouis/cisco endpoint to expand and view the details. 

Configurations Endpoint - PATCH 

Prerequisite for successful GET and PATCH method call is to check Enable Passive Host Discovery 
and Customize vendor OUIs check boxes in SNMP Data Collection block for cisco mds/nexus 
switches sp, or Brocade Data Collection block for brocade switches sp, if they are not already 
checked. 

Go to admin UI/CONFIG/Solution Packs/Installed SolutionPacks and click on Cisco MDS/Nexus 
Switch in the SolutionPack table. 
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Then click on  SNMP Data Collection block's edit button at the bottom of the table: 

Check Enable Passive Host Discovery and Customize vendor OUIs check boxes and click 
Reconfigure. If options are already selected, skip this step. 

DEMO CENTER

Page 242HOL-0508-01 SRM 4.7.0.0 - Visualize, Analyze and Optimize Data Center Infrastructure with Dell SRM



Configurations Endpoint - PATCH 

Read the available parameters and the response example. After you have an understanding of the 
available parameters, click the Try it out button. 

Configurations Endpoint - PATCH 

Fill in the value for provided parameter as listed in below image (vendor_ouis: 123456) and click on 
Execute: 
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Configurations Endpoint - PATCH 

At this point the SRM web service will execute the query, provide the response body in json format, 
and create a curl command with an endpoint based on the parameters you provided. 

Curl 

curl -X PATCH "https://192.168.1.12:58443/APG-REST/rest/configurations/vendor-ouis/
cisco" -H  "accept: application/json" -H  "content-type: application/json" -d "{ 
\"vendor_ouis\": [    \"123456\"  ]}" 

Validate newly added cisco vendor OUIs by executing again GET method to endpoint /rest/
configurations/vendor-ouis/cisco: 

Validate newly added cisco vendor OUIs in SNMP Data Collection block for cisco mds/nexus 
switches sp under Custom vendor OUIs section. Newly added value should be present. 
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Delete newly added cisco vendor OUIs "123456"in SNMP Data Collection block for cisco mds/nexus 
switches sp and click Reconfigure: 
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Module Conclusion 

Congratulations on completing Module 9. 

In this module you learned about the following REST API endpoints: 

1. Metrics 
2. Events 
3. Reports 
4. Admin 
5. Devices 
6. Configurations 

If you are looking for additional information on SRM, please review the documentation via the URL 
below: 

Go to https://www.dell.com/support/home/us/en/19/product-support/product/vipr-srm/docs  
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SRM 4.7.0.0 Conclusion 
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SRM 4.7.0.0 Conclusion 

This concludes the SRM 4.7.0.0 hands on lab. 

There are a lot of IT professionals struggling with the demands of their jobs – including storage. 
 They’re experiencing data growth like never before at a time when budgets aren’t increasing.  They're 
wearing many hats - handling servers, storage, networking, virtualization and much more – so they 
are spread extremely thin! 

There’s a lot of top of mind challenges they’re thinking about. 

Gone are the days of having a dedicated storage administrator, or having someone to focus only on 
storage. 

Thankfully, Dell Storage Resource Manager (SRM) addresses some of these challenges by managing 
your storage resources within your data center from a single console. 
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