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This lesson covers the ViPR SRM family of products and an introduction to the ViPR 
SRM product. 
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ViPR Block: Provides a block storage service that enables you to support any 
application, file system, database, operating system or virtualization platform with a 
unilateral block storage consumption model across ViPR-managed arrays. 
ViPR Object Data Service: Enables applications that use Amazon S3, OpenStack Swift, 
and EMC Atmos to store, access, and manipulate unstructured data as objects or files 
directly on the underlying file-based storage, without having to rewrite existing 
applications. 
ViPR Hadoop Distributed File System (HDFS) Data Service: Lets existing storage 
function as a Big Data repository and extend queries and applications to existing data 
sources. 
ViPR SRM: Monitors and reports on physical and virtual entities in the SAN. 
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EMC ViPR SRM is storage resource management software that enables IT to visualize 
storage relationships, analyze configurations and capacity growth, and optimize 
resources to improve return on investment (ROI) in traditional and software-defined 
storage environments. 
ViPR SRM enables organizations to deliver end-to-end monitoring, reporting, and 
analysis of storage services through analysis of real-time metrics for applications, 
hosts, switches, and arrays. 
With ViPR SRM you can manage and respond to service-level deviations through 
custom thresholds and dashboards across heterogeneous storage and analyze storage 
workload trends to align storage tiers to application service levels. 
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With EMC ViPR SRM, you will have what you need to ensure application performance 
and manage storage capacity. 
 
ViPR SRM lets you visualize performance dependencies, analyze storage 
configurations, and monitor capacity growth across virtual environments, cloud 
infrastructure, and software-defined datacenters. You will be ready to meet service 
levels and get the best return on investment. 
 
Agentless discovery presents detailed relationship and topology views that help you 
identify service dependencies and analyze performance trends. You will have a 
dynamic picture of how virtual and physical hosts map to storage pools. ViPR SRM 
continuously tracks changes and validates compliance with your best practices and 
the EMC Support Matrix. Create custom dashboards and reports to monitor 
compliance. Track block and file consumption. Optimize storage use, create 
chargeback reports, and predict capacity needs. 
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ViPR SRM may be configured in a distributed manner so that multiple Backends work 
cooperatively to handle large loads. In a configuration such as this, ViPR SRM may be 
installed with multiple virtual machines created within a virtual appliance to 
distribute the workload of the ViPR SRM application in an optimal fashion. When ViPR 
SRM is distributed across more than one virtual host, the hosts may all be windows, 
linux, or a combination of both. 
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The environment for the course and lab consists of: 
 
1) 2xVMAX 20K – VMAX 304 and VMAX 327. These two are SRDF connected. 
2) 1xVMAX 10K – VMAX 102. This is used exclusively for ViPR. 
3) 1xUnified VNX 5400 – VNX-152. This is used to provide Block storage. 
4) 1xUnified VNX 5400 – VNX-200. This is used to provide File storage. 
5) Some ESXi 5.1 Servers. All hosts in the environment are VMs hosted on these ESXi 

servers. The All-in-One ViPR SRM instance is also hosted on one of the ESXi 
servers. 

6) SAN – consists of 4 Brocade switches that are ISL’ed. So there is only one Fabric. 
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An All-in-One ViPR SRM is deployed on the ESXi server. For clarity the different 
components of ViPR SRM are shown in the slide. 
 
• Frontend: This is the Tomcat web server application running multiple web 

applications that allow users and administrators to use a convenient User Interface 
(UI) for report browsing, viewing, GUI-led administration tasks. 

• Backend: APG-Backend is responsible for receiving data from any data collector, 
performing validation, and processing before storing the data into the database. 

• Database: The database is the data repository for the whole SRM Suite application. 
Actually, it is best to distinguish between physical DB and logical DB in this 
discussion. More precisely, MySQL runs a database instance (the physical, the DB 
engine) and can manage many ”logical” databases. Each logical database must 
have one and only one APG-Backend driving updates to it. Typically there is only a 
single MySQL Database Engine on a given Backend host. 

• Data Collection: This is the entity that performs the discovery and data-collection 
of infrastructure components. Multiple data-collectors can run on a single host or 
be spread onto multiple hosts so long as available resources allow (mainly CPU, 
memory). 
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To discover and collect data for the VMAX arrays: 
 
1) VM3 – provides Solutions Enabler 7.6.2.8 and SMI-S for VMAX 304. 
2) VM4 – provides Unisphere for VMAX with Performance Analyzer for VMAX 304. 
3) VM6 – provides Solutions Enabler 7.6.2.8 for VMAX 327. 
4) ViPR SRM has been installed as an All-in-One configuration. 
5) SolutionPack for VMAX has been installed and SYMAPI Server has been 

configured for Remote with appropriate entries in the netcnfg file. 
6) VM1 and VM2 are configured as consumers of storage from VMAX 304. The LUNs 

are presented to the VM’s as RDM in Physical Compatibility Mode. 
7) VM6 and VM8 are configured as consumers of storage from VMAX 327. The LUNs 

are presented to the VM’s as RDM in Physical Compatibility Mode. 
8) The storevntd on VM3 and VM5 are configured to forward SNMP traps to ViPR 

SRM. 
 

The result of this configuration will be that performance data will be available only for 
VMAX 304. All other details will be available for both VMAX 304 and VMAX 327. 
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Discovery and monitoring of VNX: 
 
1) SolutionPack for VNX is installed on the All-in-One ViPR SRM 3.5 instance. This 

installs the requisite naviseccli for VNX discovery. 
2) During configuration of the SolutionPack, the IP addresses of SPA and SPB and the 

Control Station of both the VNX are specified. 
3) VM5 – is configured to consume Block storage from VNX-152. 
4) The host using VNX-200 for File storage is not discovered in this ViPR SRM 

instance. 
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To discover the FC SAN and Fabric: 
 
1) SolutionPack for Brocade is installed on the All-in-One ViPR SRM instance. 
2) Switch discovery is via IP and SNMP. 
3) For fabric discovery (to get information on Zoning) VM8 hosts the SMI-S provider 

for brocade. 
 

The fabric in the environment consists of four brocade FC switches. They are ISL’ed, so 
there is only one fabric. To get zoning information for brocade, the SMI-S provider has 
to be available. 
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To discover the vCenter: 
 
1) SolutionPack for vCenter server is installed on the All-in-One ViPR SRM instance. 
2) IP address and credentials for vCenter server is provided during configuration of 
the SolutionPack. 
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To discover the ViPR controller: 
 
1) SolutionPack for ViPR is installed on the All-in-One ViPR SRM instance. 
2) IP address and credentials for accessing the ViPR controller are provided during 

configuration of the SolutionPack. 
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This lesson covered the ViPR SRM family of products and an introduction to ViPR SRM 
as a software application to monitor and report performance and data storage 
capacity across a datacenter with heterogenous hosts, switches, and arrays. 
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This lab covers accessing the ViPR SRM instance available for lab exercises throughout 
this course. 
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This lab covered accessing the ViPR SRM instance available for lab exercises 
throughout this course. 
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This module focuses on using the ViPR SRM Dashboard reports. 
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This lesson covers the available Global Dashboards in ViPR SRM. 
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At login, SRM displays the welcome screen. At the highest level is “All”.  From here we can 
navigate to the section of interest either by choosing it on the left panel or by selecting the 
icon in the right panel. 
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Selecting Dashboards on the left panel, or selecting Dashboards on the right panel brings us 
to All>>Dashboards. This provides a high level summary of the storage environment. 
The reports are categorized as Block Capacity Dashboard, File Capacity Dashboard, and 
Chargeback by Group. 
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The Block Capacity Dashboard provides a valuable view into storage utilization consolidated 
over all the discovered arrays. This helps the storage administrator understand the 
distribution of utilization amongst various purposes. A key benefit is the knowledge of 
Unconfigured capacity available across the enterprise for future deployment. 

The Raw Capacity Usage, Usable Capacity and Used Capacity by Purpose can be further 
examined (expanded) to understand the contributions from the individual arrays. 
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Raw Capacity Usage provides the break down of available capacity among the five categories 
shown. Mouse over any of the bar graphs will give a pop-up with numerical values. In this 
example we see that 3,405 GB of Configured Usable Capacity is available across all arrays in 
this environment. 

 

Configured Usable: Configured capacity that is available for data storage. 

Hot Spare: Capacity of all hot spares on the array. 

RAID Overhead: Array capacity used to support RAID protection overhead. 

Unconfigured: Total capacity that is available for creation of LUNs, RAID groups, storage 
pools or hot spares. 

Unusable: Array capacity in the form of small fragments that was the result of configuration 
and provisioning operations. 
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As an illustration of the available granularity, the Storage Administrator can view the Trend of 
the different allocations of the Raw Capacity. In this example, Configured Usable graphs are 
shown. This graph gives trend for various timeframes, over a year to over a day. This gives an 
overall view of how capacity is being configured across the enterprise. 
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If the Storage Administrators want to investigate the trend in contribution from individual 
arrays to the totals, they can drill down to array level granularity. An example of RAID 
Overhead from one array is shown in this slide. 
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Usable Capacity view takes the Configured Usable from the Raw Capacity Usage charts and 
classifies it into five different categories as shown in the slide. As with most of the bar graphs 
a mouse-over will pop-up the numerical values. We see that out of 3,405 GB of Configured 
Usable capacity, 382.7 GB is Free. 

 

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. 

Used For Virtual Storage: Capacity that is made available to virtual storage through VPLEX. 
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This chart gives the overall Used Capacity according to the purpose for which they have been 
deployed. Mouse-over Local Replica Used shows that 8.43 GB have been used for this 
purpose across all the arrays in the environment. 

 

Local Replica Used: Array capacity that has been mapped, masked, and configured as local 
replicas. This capacity is commonly used for testing and backup. 

Primary Used: Array capacity that has been mapped, masked, and configured for the primary 
storage of application data. This does not include copies. 

Remote Replica Used: Capacity used for remote copies, commonly for disaster recovery. 

System Used: Capacity reserved for use by the array for internal operations. 
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This view is very useful to understand the trend in usable capacity across all discovered 
arrays. As the cursor is moved over the different colored bands of the view, pop-up boxes 
display the value for each metric along with the time and date of the point where the cursor 
was placed.  
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This report provides the list of Pools created. In the context of the VMAX, the pools are 
comprised of either TDATs or SAVEDEVs. An useful feature is the totals presented for each 
screen as highlighted in the slide. 
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This report gives usable capacity categorized by the default Service Levels defined. It is also 
possible to customize Service Level definitions. This will be covered later in the course. 
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File Capacity Dashboard  provides reports on Network Attached Storage (NAS) that has been 
discovered by SRM. As with Block Capacity Dashboard, File Capacity can be expanded and 
examined at the contributing Array level granularity as well. 
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The Disks Used in Storage Capacity Presented to NAS is expanded into different categories in 
the NAS Disk Used Breakdown.  The Usable File System in NAS Disks Used Breakdown is 
further expanded in the NAS File System Usage view. 
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In this example we see that 2,143 GB has been presented to NAS. Of this 2,048 GB is from 
Disk Used and the rest is from System Resource. Free Capacity and Unused disk in this array 
are at zero. 

 

Disks Used: Storage Capacity of production file systems and their overhead, storage capacity 
of SavVols and Free NAS Pool capacity. 

Free Capacity on Used Disks: Storage Capacity of free partitions, free metavolumes and free 
space on partially used NAS Disks. 

System Resource: Storage Capacity of NAS Disks used for internal file systems. 

Unused Disks: Storage Capacity of non-partitioned NAS Disks. 
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The Disk Used value of 2,048 GB is further categorized as shown in the slide. We can see that 
2,017 GB is presented as Usable File System. 

 

Usable File System: Storage capacity of production file systems on NAS Disks or NAS Pools. 

NAS Pool Free: Free NAS Pool capacity that is available to create production file systems and 
SavVols. 

Usable SavVol: Storage capacity of SavVols on NAS Disks or NAS Pools. 

File System Overhead: Reserved overhead capacity to support a production file system. 
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Usable File System capacity 2,017 GB is further broken down into File System Free (1,761 GB) 
and File System Used. 

 

File System Used: Used capacity of production file systems. 

NAS Pool Free: Free capacity of production file systems. 
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This lesson covered the available Global Dashboards in SRM and the metrics presented in 
them. 
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This lesson covers detailed reports available for different types of Storage Arrays, Storage 
Connectivity and Hosts. 
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While the Global Dashboards give a consolidated view across all the arrays, the individual 
dashboards help the Storage Administrator to get a detailed picture of each of the arrays and 
related Storage Connectivity objects. 
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The available CIs are categorized and listed. The three main categories are Storage, Storage 
Connectivity and Hosts. 
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This report gives the details of the discovered Arrays, their attributes and the Total available 
Raw TB. This view is particularly useful to figure out how much of the total is contributed by 
individual arrays. Details are presented for Block, File and Virtual (VPLEX) devices. This 
environment has only Block and Unified (Block and File) storage devices. 
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Selecting a Storage System provides the ability to understand further details about it. 
Information on the connectivity (Topology) and various categories are presented. 
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The Topology Map displays the connectivity between the array ports and the switches. This 
provides a useful reference of the layout of the environment. In my environment 
Brocade_219 is the Principal switch. The Fabric has been discovered using SNMP and SMI-S. 
Each of the switches can be further expanded to display the Port connectivity as well. 
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This report gives a summary view of Capacity allocation among various categories for an 
individual array – in this case Symmetrix VMAX SID 304. 
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This report provides details of each of the devices in the Symmetrix array. Information is 
provided on the Storage Group(s) that the device belongs to, the Host to which it has been 
masked (Initiator Node), the applicable Service Levels. 
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This report is essentially a table view of the Topology Map. The Symmetrix Front-End 
director/ports are identified. The FC switch and the port on the switch that they are 
connected to is also displayed, along with other information pertaining to the switch itself. 
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This report provides a useful list of the components in the discovered array. 
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As with the VMAX, we can explore VNX arrays as well. Notice that the Category structure is 
pretty similar to that of VMAX. Since this is a Unified VNX, there are additional categories 
that relate to File details. 
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The Topology Map displays the connectivity between the VNX array Storage Processors (SP’s) 
and the switches. This provides a useful reference of the layout of the environment. In my 
environment the Unified VNX array is connected to the same Fabric as the VMAX. 
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This report gives a summary view of Capacity allocation among various categories for the 
Unified VNX. 
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This report provides details of each of the devices in the VNX array. Information is provided 
on the Storage Group(s) that the device belongs to, the Host to which it has been masked 
(Initiator Node), the applicable Service Levels. 

 

Module 2: Using the ViPR SRM Dashboard 33 



   Copyright © 2014 EMC Corporation. All rights reserved. 

This report is essentially a table view of the Topology Map. The VNX Storage 
Processors/ports are identified. The FC switch and the port on the switch that they are 
connected to is also displayed, along with other information pertaining to the switch itself. 
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Storage Connectivity provides reports on the discovered fabrics and switches in the 
environment. 
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One can get detailed information on the configured zones and the members. As mentioned 
before this information requires SMI-S for discovery when using Brocade FC switches. 
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Storage Connectivity gives list of Switches that have been discovered. We can explore the 
switches to get more detailed information about the ports and their connections. 
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Exploring Hosts provides information on all the hosts that have been discovered by the ViPR 
SRM instance. A partial list of the hosts in my environment is shown in this slide. As there are 
no Physical Hosts in my environment, all the hosts have been discovered by deploying the 
SolutionPack for VMware. There are only ESXi (Hypervisors) and VMs in this environment. 
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Shown here is an example of the topology map for one of the Hypervisors. We can see that it 
is connected to the Fabric and has been zoned to access storage from 2 VMAX arrays and 
one VNX array. LUNs have been presented to this ESXi from these arrays. The VMs hosted in 
the ESXi consume these LUNs in RDM Physical Mode and for Datastore. 
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This lesson covered detailed reports available for different types of Storage Arrays. 

Module 2: Using the ViPR SRM Dashboard 40 



   Copyright © 2014 EMC Corporation. All rights reserved. 

This lab covers navigating and examining Dashboard views to determine Pool Free Capacity, 
storage consumption by service levels and storage capacity levels. 
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This lab covered navigating and examining Dashboard views to determine Pool Free Capacity, 
storage consumption by service levels and storage capacity levels. 
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This module covered available dashboards and using them. 
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This module focuses on Storage Resource Planning. The emphasis here is on monitoring 
storage capacity trends, and hot spots as well as forecasting storage needs by creating 
“what-if” scenarios and monitoring workloads on the storage. 
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This lesson covers capacity usage trends in the VMAX and VNX storage arrays. 
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As an illustration of the available granularity in SRM, the Storage Administrator can view the 
Trend of the different allocations of the Raw Capacity. In this example Configured Usable 
graphs are shown. This graph gives trend for various timeframes, over a year to over a day. 
This gives an overall view of how capacity is being configured across the enterprise. 
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At login, SRM displays the welcome screen. At the highest level is “All”. From here we can 
navigate to the section of interest either by choosing it on the left panel or by selecting the 
icon in the right panel. Here we are viewing the historical capacity usage to identify trends 
that will require action by the storage administrator to avoid “out of space conditions”. 
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Storage pools are simply a collection of devices on the Symmetrix array that can be used for 
mapping, masking, Virtual LUN Technology, and FAST operations. 

There are three types of storage pools that can be defined in the VMAX under Enginuity 
code. They are Timefinder/Snap pools, SRDF/A DSE pools, and Thin pools. Typically, storage 
pools have the same disk type (EFD, FC, SATA) and have only one emulation type (ex: FBA or 
CKD). Although disk type is not stated in this table, it would need to be investigated for pools 
where the Free Capacity is low or nonexistent since these pools are running  out of disk 
space. If storage is not available for use within the array, a purchase may be necessary.  
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Administrators always need to keep a close watch on the allocated capacity to their storage 
tiers, what has been used and how much is still free but this doesn’t tell them at what rate 
the storage is being consumed. That metric cannot be ignored, and it is present in this table. 
Storage Administrators will be notified about the expected percentage of use in each tier in 
30 days and at what date and time the tier consumption will reach 90%. This trending 
information allows the Administrator to take proactive steps to prevent a tier full condition. 
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Usable capacity trends can be revealed for the VNX array in a table by declaring capacity 
usage each day of the week. 
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Here a VNX is investigated for the usable capacity in a snap-pool. The fact that the pool 
capacity is not used at all indicateds that there are no snaps in the system. 
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Usable Capacity by Capacity by RAID Group here shows the capacity used for a RAID-5 group 
and includes the parity usage as well. 
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This lab covers the use of ViPR SRM for storage resource planning by examining reports on 
storage capacity trends. 
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This lab covered the use of ViPR SRM for storage resource planning by examining reports for 
storage capacity trends and forecasting storage needs based on consumption rates. 
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This lesson covered the available VMAX and VNX storage capacity usage trends. 
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This lesson covers detailed reports available for forecasting capacity problems in array 
utilization. 
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The forecasting component of ViPR SRM shows array utilization in this table. In this report 
only the Array Utilization table shows very low utilization of the Unified VNX-152 array and 
does not have enough data to populate records for 000195901102 and APM00134303866. 
However, Unified VNX-200 shows the sparkline as increasing in value, so this is a good choice 
for reviewing any forecast information. 

Other forecasting may be accomplished for File System Usage, LUN Utilization, and Storage 
Pool Utilization over the past day, and week. Projections are made for the next week based 
on the trends. Then a determination is made as to when the components will reach 90% of 
capacity. 
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Expanding the Unified VNX-200 shows that the Used Capacity increased sharply near August 
12. The projected forecast for this array shows that at that rate of increase, the configured 
usable storage would be completely consumed in a short period of time. However, the usage 
level flattened and prevented an out of capacity condition. 
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This lab covers the use of ViPR SRM for storage resource planning by forecasting storage 
needs based on consumption rates. 
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This lab covered the use of ViPR SRM for storage resource planning by forecasting storage 
needs based on consumption rates. 

. 
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This lesson covered the ability of ViPR SRM to forecast problems associated with many 
diffierent components of the storage environment. 
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This lesson covers detailed capacity reports available from the Report Library for ViPR, the 
VMAX and VNX Storage Arrays, and VMware vCenter Datastores. 
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In the list of of Storage Systems from the ViPR SolutionPack each array is identified in the 
Virtual Datacenter along with the Virtual Datacenter instance each array is associated with. 
This represents the total physical storage being reported by ViPR and it is the storage that 
ViPR will present in a virtualized environment to the end users of that storage. In this view 
the Virtual Datacenter identified as ViPR VMAX10k-102 contains only one Virtual Array 
identified as ViPR VMAX10k-102 Virtual Array. This array has one virtual storage pool called 
VMAX10k-102 Virtual Pool. The provisioned capacity of this virtual array is 3.0GB of which 
only 1GB is used and 700GB is free. 

Note: each physical storage system has six storage pools configured on the individual array. 
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Investigating the virtual storage pool further, it is noted that three storage pools are used to 
create the virtual storage pool resulting in 700GB of usable, free capacity and 1GB of used 
capacity. The list of storage pools from the physical storage environment that make up the 
virtual storage pool follows. Only the 102 array is used to give storage to the virtual pool and 
only one block volume is created from this storage with 2GB of provisioned storage. 
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In this example of capacity reporting for a ViPR instance, all of the Raw Capacity of the 
available storage has been configured as usable capacity. The usable capacity is broken down 
into the percentages of what has been used for object, file, block, and free storage. The 
usable capacity trend graph shows that apart from the 1GB of storage used for block storage, 
all the remaining storage is free and has not been configured for any purpose since reporting 
has begun. 
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Capacity reporting enables the Administrator to determine how storage has been allocated 
across the storage pools in all the discovered arrays. Thin pools are of particular interest 
since LUNs in these pools are generally oversubscribed. Administrators will use the capacity 
reports to investigate what percentage of the thin devices have been bound or enabled and 
consumed or allocated.  

The All Disks capacity report for VMAX shows all the disks from each array and reports on the 
disk type, disk group, and performance information as well as capacity data for each disk. 
The By DiskGroup report expands the information on each disk group by showing the 
backend directors responsible for addressing each disk in the group and all of the capacity 
information including Hyper Capacity space available. The Tiers report details all the tiers 
found across each array and displays the capacity information associated with each tier.  
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This report can be quite long as it covers all physical disks found in all discovered arrays. In 
analyzing the capacity report it is important to focus on what the free capacity level is in each 
drive. Each disk which has a red circle identifier is a disk with a critical state for free capacity.  

It should be determined how much storage is in this state as a percentage of all the storage. 
If data can be migrated, this is a solution which does not require adding storage, but if 
migration will not alleviate enough of the problem then more storage may be necessary. The 
solution could also be to move the data off the disk then replace the disk with a disk that has 
greater capacity and migrate the data back onto the new disk.  
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The configured usable storage for the VNX is 28GB+1045GB which equals 1073GB. There is 
no capacity being used for file systems and there is no remaining usable capacity storage 
apart from storage used for block and pool free storage.  

Bar graph definitions are: 

    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. 
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More than 90% of the storage in the Unified VNX-152 array exists as Unconfigured storage 
space. Only slightly more than 3% of the storage has been configured as usable. There is one 
RAID group on this VNX comprised of 12 LUNs for block storage. As was seen earlier, all the 
block storage sums to approximately 28GB. 
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The VMWare vCenter SolutionPack will report on datastore capacity distribution throughout 
the vCenter. Each color band in the datastore report shows the percentage of the total 
datastore capacity each individual datastore is occupying. Clicking on a color band presents a 
capacity report for that datastore. 
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Datastore capacity may be displayed for any datastore listed under the Datastore Capacity 
Distribution node in the report tree. Here, the capacity distribution is shown for datastore2 
which is 115.9GB. The example shows the capacity for Swap files. When the cursor is placed 
over the band for the swap file capacity, a pop-up box reveals the numerical contribution of 
swap file capacity and the total capacity of the datastore. 
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This lesson covered the capacity reports available for storage solution packs in the Report 
Library node of the report tree. Storage reports reviewed included ViPR, VMAX, VNX, and 
VMware. 
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This lesson covers “What-If” scenarios for Storage Pool Planning. The “Add Reservation” and 
“Pool Expansion” scenarios will be examined to determine how theoretical changes to pool 
capacity and used capacity of the pool affect projected trends in pool usage. This will help 
determine if proposed changes will keep the pool from filling and becoming unusable. 
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Storage pool capacity planning begins with viewing the current trend for an individual pool 
on a specific array. In the subscription trend graph above, it can be noted that at some point 
in August 2014 the Used Projection will exceed the Capacity Projection. When this happens, 
the demand for storage will exceed the available capacity of storage. This situation must be 
resolved. The resolution will require knowing how much storage will be added to the pool 
and when. This criteria can be simulated in the “What-if” scenarios. 
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If the pool size expansion simulation is scheduled to take place on the calendar beyond the 
point where the used projection is greater than the capacity projection for this what-if 
scenario, the simulation will fail. The reason for this is that the pool capacity has been 
exhausted and it is essentially too late to add storage. If however, the extra storage is added 
to the pool before this point, it should add to the pool without error. 
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Always keep the capacity of the pool greater than the expected use. From the graph lines in 
this output capacity was added to the pool just in time to keep the used projection lower 
than the current capacity. Therefore, this scenario will work based on the current levels and 
consumption rates of storage in the BC_SATA_R6 pool on Array 000192606327. 
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Having a capacity projection much ahead of the used projection yields some room to 
experiment with adding future capacity reservation to the pool and viewing the output to 
determine if the proposed increase in used capacity of the pool can be tolerated. 
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The increase of pool Used Capacity may be simulated with the Add Reservation scenario in 
the What-If options. It is most important to run a What-if Add Reservation scenario that will 
not exceed the Capacity Projection of the pool over the time that the scenario is executed. If 
care has been taken to avoid this potential situation, the output from the “Add Reservation” 
dialog box should declare that “The requested action has been launched.” 
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Clearly from this output, it can be seen the simulation of adding 20GB to the used capacity 
on September 01, 2014 does not cause the rate of capacity consumption to exceed the 
amount storage capacity availabe over the period the scenario runs. However, it can be 
concluded by reviewing the right side of the graph, that it will be necessary after December 
2014 for the pool size to be re-evaluated. Note that the increase of used capacity results in 
an equal increase in subscription to the pool. 
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This lesson covered storage pool capacity planning and creating a scenario where both the 
pool capacity and used capacity of the pool were increased to determine if the proposal of 
increases could be tolerated by the storage system. 
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This lesson covers reviewing workload distributions to the physical array and virtual 
environments. 
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Workload distribution details may be viewed for both VMAX and VNX. Here we use the 
VMAX as an example. The frontend directors FA-7F port 1 and FA-8F port 1 are shown for 
normal workloads. Hovering the cursor over the different blocks in each director listing yields 
the pop-up boxes shown. In this example the Size (Requests) metric varies between the FA 
title bar and large green box. The title bar however takes into account both ports whereas 
the larger green area is only for the port shown, which in this case is port 1. 
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This report is showing very little activity on the ports of director FA-7E. It is so low, that the 
measured percentage that the director is busy is zero on both ports. 
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Every gray and green square in the lower table represents a virtual machine belonging to the 
ESX server identified by its IP address in the title bar above. The green squares represent 
VMs that are powered on. Gray represents a powered off VM. Hovering a cursor over any 
one block will produce a pop-up box showing the details of the particular viirtual machine. 
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This lesson covered viewing workload distributions in both physical arrays and virtual server 
environments. 
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This lab covers the use of ViPR SRM for storage resource planning by examining reports for 
storage capacity trends, and forecasting storage needs based on consumption rates. 
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This lab covered the use of ViPR SRM for storage resource planning by examining reports for 
storage capacity trends and forecasting storage needs based on consumption rates. 
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This module covered the aspects of capacity planning that are available with ViPR SRM, 
including capacity reporting, trending, and forecasting. Other elements of the planning 
process included creating “what-if” scenarios and workload distribution maps.  
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This module focuses on Alert and Compliance reports available in ViPR SRM. 
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This lesson covers Alert sources and Alert handling in ViPR SRM. 
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The Alerting Frontend is where you define alert definitions and their dependencies. The 
definitions are often referred to as rule sets. The Frontend interfaces with one or more 
Alerting Backends. 

The Alerting Backend receives data and alerts via multiple collection methods. You can have 
multiple Alerting  Backends on different servers to distribute the load. 

Typically, an Alerting Backend receives performance data directly from the Collector-
manager. It can also receive alert events and flows from an Event Processing Manager, the 
reporting engine, or a third party SNMP source. 

Any data received at the Alerting Backend gets processed and tested against rule sets. When 
received data matches a rule set, the Alerting Backend will take appropriate output action 
(depending upon the rule’s definition). 
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Once Adapters are defined, they are used in rule set as data input entry point. Incoming data 
is then processed by a set of structured Operations and Conditions. Finally those that pass 
end up in actions processing (four types). 

Action: The last element in any path of an Alert Definition. The action is typically triggered 
(or not) by the logical output of a set of operations and conditions. 

Operation: An ATOMIC operation that will modify or evaluate one or two inputs. 

Condition: An ATOMIC operation that will modify or evaluate a condition from one or two 
inputs and select a path whether the condition is met or not. 

Alert definition: A set of one or more Operations and/or Conditions representing a logical 
formula followed by one or more Actions.  
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Definitions 

Alert definitions are used to process the incoming data values. Comparisons, operations, 
data modifications can be applied as part of the process. Criteria for thresholds are defined 
for actions to be taken when data matches. When the criteria for an alert is met in the 
definition, the output actions are triggered.  

Definitions can be composed of Operations and Conditions.  

Operations will manipulate the incoming data using mathematic operations, properties can 
be combined to form new values, time ranges can be defined (ex: trigger if a condition is met 
for a period of time), effective dates and times can be set (alert is only active during certain 
days or time of day), etc.  

Conditions can be of a true/false nature: Will perform an action after comparing an incoming 
value to a set value, or if X number of values have accumulated for the same value id. Be 
sure to review the ‘Watch4net-Alerting-Guide’ for a complete description of each Operation 
and Condition available. 

 A definition can be as simple as monitoring the temperature value for a device, and sending 
an email to an admin if it exceeds a specified value. A definition can also be complex, 
monitoring several values over time from multiple devices, with dependencies on other 
conditions, and then perform a series of actions when a condition has been met, and finally 
perform another set of actions when the values return to normal. An alert definition can 
contain multiple conditions, and perform multiple output actions per condition. There are 
several examples included with the Alert Definitions. 
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Alerts are defined in the Alerting drawing board. The links between elements are called “connectors”. 
They are used to link different elements together. Doing so establishes the flow of data from 
elements to elements. 

The Filtered Entry (Adaptor), on the left, has only one connector since it is always the first element in 
the chain (ie a data entry point). This entry is used to select the scope of metrics to be processed to 
the rule. Next, the resulting data is passed to the Operation block. The drawing board includes 
several defined operation blocks including: 

• No Operation 

• Case 

• Arithmetic 

• Math 

• Time Window (shown here) 

• Aggregation 

• Date 

• Data Creator 

• Timer 

This is where data comes into the process. Operations generally have one input and one output. 
Conditions, either Comparator or Counter, have two outputs: 1 for true (condition met) and 1 for 
false (condition not met). The Action (or Output) has only one input connector since it is the last 
element in the chain. There is no limit on the number of elements linked on the same output. 
Available action types are: 

• Log 

• Mail 

• SNMP Trap 

• External Process 
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With the SRM Suite, there are pre-defined alerts associated with some SolutionPacks: 

• Brocade FC Switch 

• Cisco MDS Nexus 

• EMC VMAX 

• EMC VNX 

• VMware vCenter 

There are also some examples, alert consolidations, and file system utilization alerts. Each 
SolutionPack that supports alerts has a option to enable alerts. 

Consult both the Storage Resource Management Suite Installation and Configuration 
Guide and the SRM Suite User and Administration Guide for additional information on 
enabling and using the provided alerts. 
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Alert definitions can be accessed through the Administration interface of SRM. Shown here 
are the definitions available based on the SolutionPacks that have been installed. In this case 
SPs for Brocade FC Switch, Compliance, EMC VMAX, EMC VNX and VMware vCenter have 
been installed. Note that at this point in time none of the alert definitions have been 
enabled. 
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Expanding the tree for Brocade FC Switch shows that there are two categories of alerts 
available – one pertaining to switch ports and the other to generic interfaces. 
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To enable alerts, choose the category (BROCADE_FCSWTICH_PORTS in this example), select 
the alerts of interest and then click Enable. Once enabled, the alert State will change to a 
Green check mark. 
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With ViPR SRM 3.5 several categories of alerts are available for the VMAX arrays. Some alerts 
require performance monitoring of the VMAX using Unisphere for VMAX and another set of 
alerts – specifically VMAX-Devices is available only if an SMI-S provider has been specified for 
discovering and monitoring the VMAX. The storevntd can be configured to send SNMP traps 
to the alerting backend as well. 
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This example shows the drawing board for VMAX-FEDirector Utilization alert. There are two 
comparator operations involved – one to determine the minor threshold and the other to 
determine critical threshold. By default the lower threshold has been set to 85% or greater 
and the upper threshold has been set to 90% or greater. If the utilization exceeds 85% but is 
less than 90% then an SNMP trap will be triggered and a Minor alert will be posted. Likewise 
if the utilization exceeds 90% then a Critical alert will be posted. Also note that this alert will 
be available only if Unisphere for VMAX has been configured to monitor the VMAX array. 
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For purposes of illustration, the lower threshold has been changed to 20% and the upper 
threshold to 50% to trigger alerts in my environment. 
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The Alerts Dashboard gives an at-a-glance view of the alerts triggered in the environment. 
Each of these reports can be further examined to display alert details, affected CI, source of 
the alert and the timestamp when the alert was generated. 

Module 4: Alerting in ViPR SRM 14 



   Copyright © 2014 EMC Corporation. All rights reserved. 

Table view of all alerts gives high level view of the alerts currently active. Information 
includes the severity of the alert, time it was created and other details regarding the device 
and the alert message. 
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Selecting an alert from the table gives further information about it. In this example a VMAX 
performance alert (ReadHit) is shown. This alert was generated by ViPR SRM based on the 
Performance metrics that were collected. 
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Right-click on the alert allows one to Acknowledge it or Take Ownership of it. 
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This lesson covered Alert sources and Alert handling in ViPR SRM. 
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This lesson covers the Storage Compliance solution pack. Utilities for managing policies and 
rules are discussed as well as breach reports. 
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In IT customer surveys, two of the most important challenges facing IT managers are 
problems with discovery and configuration management, and the cost of change and 
compliance management. 

These two issues cause most of all IT service outages through self-inflicted improper 
configurations and account for a large portion of all data center costs. In fact, only a very 
small minority of companies can effectively measure configuration compliance.  
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Configuration Drift, which occurs over time, is another pain point in IT organizations. As the 
size and complexity of data centers grows, change becomes a constant, almost daily task.  
Keeping documentation up to date and accurate has proven to be an important, but 
unwieldy, task. This process can be greatly improved through automation.   

Over time unauthorized changes, mistakes, or incorrect configurations will occur. For 
example: path redundancy in the infrastructure configuration is expected to be in place but 
may no longer exist at some point due to a component failure. This causes configuration 
drift. Configuration drift can account for why recovery and availability fail. 
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ViPR SRM Compliance is a data center management application that addresses change 
management challenges in storage, switch, host, and fabric compliance. ViPR SRM 
Compliance management offers  complete coverage of the storage infrastructure from host-
based, multi-pathing software to the array microcode.   

ViPR SRM Compliance performs near real time discovery, change tracking and best practice 
validation of the SAN, using agentless discovery to simplify management and reduce 
deployment times by eliminating the need for host agents. 

ViPR SRM Compliance proactively detects infrastructure vulnerabilities to ensure customers 
are maintaining compliance with internal configuration policies, interoperability rules, 
vendor guidelines and industry best practices. It minimizes operational costs by reducing the 
time spent on resolving configuration issues and downtime associated with human error. 
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The ViPR SRM Compliance SolutionPack eliminates the need for cumbersome and ineffective 
manual change management  processes. ViPR SRM Compliance enables customers to meet 
the challenges of compliance management and configuration drift by automating the process 
of validating the storage infrastructure configuration. This validation is performed against 
both industry and internally defined best practices and policies.  

Key functionality of the ViPR SRM Compliance SolutionPack includes: 

Tracking Configuration Changes - ViPR SRM Compliance monitors for and detects changes to 
objects discovered in the data center, providing a full audit trail for all changes made to the 
storage environment.  When changes are incorrectly implemented, it will report these events 
thus enabling managers to quickly recognize a policy breach. Built-in templates enable users 
to quickly define and modify policies to meet operational requirements for change tracking. 
Templates are designed around common industry best practices for physical and logical 
connectivity, path management, and hardware/software configuration support.  

Breach Reporting - Visibility is provided for active and inactive breach events, the rule and 
policy breached, when the breach occurred and its current state. 

EMC Support Matrix Matching - When the EMC Support Matrix (ESM) compliance policy 
containing ESM validation rules for interoperability is enabled then all attributes of hosts, 
switches, and arrays must be discovered and recognized by the EMC Support Matrix to 
ensure adherence to interoperability standards and end-of-life status. If a discovered object 
has an attribute which is not recognized when the process of matching is performed on the 
object, a breach will occur and will remain until the attribute is manually matched in the 
Matching User Interface.  
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Shown here, the Policy Array Configuration has four Rules. 
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Policies and Rules are enabled and managed through the path: 
Administration>Miscellaneous>Compliance  

This displays the list of pre-defined policies and the rules contained in each. The user can 
also create a new policy in this window. Currently none of the Policies and/or Rules have 
been enabled. So, the first step will be to enable the policies of interest for our environment.  
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Right-click on the policy and choose edit. The policy has four tabs: 

• Description (which is self-evident) 

• Scope (the objects to which the policy must be applied) 

• Rules (that make up the policy)  

• Schedule to run the policy 
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The Scope tab shows which devices will have their configurations reviewed by this policy and 
this policy’s rules. 

Selecting a device and then selecting ‘Show Members button will show a list of devices in the 
scope of this policy. 

Select the objects that should be monitored for this policy. 
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We can edit, delete, or create rules that should make up this policy. It is a good practice not 
to modify the pre-defined policy and rule set. Usesr can copy an existing policy and then 
modify it if necessary. Double-clicking on a rule allows one to edit it. The rule can be enabled 
or disabled. Also the severity to be displayed when the breach occurs can be set as well. 
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By default this policy will run at midnight every night. The schedule can also be changed if 
the default is not suitable. Finally select save. 
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After enabling the required policies and rules, the listing of policies shows the number of 
active breaches that have violated the policies. 
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This report gives a break-down of the active breaches according to the violated policies. 

Module 4: Alerting in ViPR SRM 31 



   Copyright © 2014 EMC Corporation. All rights reserved. 

Shown here is an example of a breach that has violated the I/O Path Redundancy Rule. This is 
an ESXi server. The rule requires that the ESXi server should be connected to two fabrics for 
redundancy. In this environment there is only one fabric. So this is highlighted as a single 
point of failure. 
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When the breach is rectified, it is moved to Inactive Breaches with the state “RESOLVED”. 
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Shown here is an example of a breach of the EMC Support Matrix. The HBAs on this ESXi 
server are not matched with the ones listed in the Support Matrix. 
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Configuration changes are tracked by ViPR SRM. In this environment two new zones were 
created to enable an ESXi server to access block storage from a VNX. The changes that were 
made on the Brocade switch are captured and reported. 
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LUN Mapping and Masking changes on the array are reported as well. In this environment, 
LUNs were created on the VNX to be provisioned to an ESXi server. This is reflected in the 
report shown. 
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There are a number of useful reports available for Situations to Watch. 
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Shown here is an example of the Pool Oversubscription report. Note that there are a few 
pools that are subscribed beyond 100%. The storage administrators of the respective arrays 
should watch the utilization of these pools. 
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This lesson covered the Storage Compliance solution pack. The interfaces for viewing and 
managing policies and rules were discussed as well as a discussion on breach reports. 
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This lab covers Alerts and Compliance Breach reporting. 
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This lab covered navigating to the alert reports, examining alerts to understand the sources, 
and viewing compliance breaches.   
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This module covered Alert and Compliance reports available in ViPR SRM.  
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This module focuses on the definition and modification of service levels in ViPR SRM. An 
overview of chargeback reporting is also covered in this module. 
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This lesson covers an overview of ViPR SRM service levels and service level capacity . 
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There are four default storage service levels - Platinum, Gold, Silver, and Bronze. You can see 
the criteria used to determine the service levels in this table. The criteria for service level 
definition depends entirely on Disk Technology, with the exception of Fibre Channel disks. 
These devices consider RAID Type protection as part of the service level definition. 

There are four other default service levels. System Resource and Pool Contributor service 
levels are tagged for LUNs that have a ‘purpose’ attribute to define their service level name. 
The collector tags the LUN with the name during discovery. LUNs are tagged as belonging to 
the FAST VP service level if they are marked as FAST VP LUNs during collection, they will not 
otherwise be tagged with a FAST VP service level. All FAST VP LUNs are added to the generic 
FAST VP service level until an administrator configures more specific FAST VP filters. 

Finally, the other service level is tagged for any LUNs not otherwise categorized and do not 
map to a service level. 
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Service levels across EMC storage arrays are defined as disk groupings based on disk types, 
protection levels, disk size, and disk spindle speed. Each group is identified by name.  

Selecting ‘Service Level Capacity’ shows a list of Service Levels defined in the ViPR SRM along 
with their Usable capacity, Used space, Free space, a Used Trendline, and the percentage of 
the service level Used from all discovered arrays. The eight service levels shown here are 
predefined upon installation of the ViPR SRM. Some predefined service levels may be edited. 
The exceptions are: System Resource, Pool Contributor, FAST VP, and Other. These service 
levels are defined based on how the storage in the service level is used, rather than the disk 
storage type used to define other service levels. The following definitions apply to service 
levels which cannot be modified: 

Pool Contributor: used for all data devices and save devices. 

System Resource: used for gatekeepers, VCMDB, DRVs, and so on. 

FAST VP: used for devices associated with a FAST Policy. 

Other: used for devices that do not have characteristics such as RAID level or Disk 
Technology to map to Service Levels. 

  

NOTE: The Service Level Capacity report table may also be viewed as the Usable Capacity by 
Service Level report in the Report Tree under Dashboards>>Storage>>Block Capacity 
Dashboard. 
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The Service Level Capacity chart provides hyperlinks to expand each service level. In the 
example shown, the Silver service level is expanded. Each discovered array is shown in this 
table and the array capacity usage metrics and service level availability is recorded for the 
service level shown. The percentage Used column represents the amount of Service Level 
capacity usage for the particular array, not the Service Level as a whole. This is an important 
distinction as the percentage Used for the Silver service level across all discovered arrays is 
slightly more than half the Usable capacity, but the percentage Used for the array VNX-152 is 
showing that all the storage available to this array in the Silver service level is consumed.  
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The Array by Service Level tab shows the usage and availability of storage in each Service 
Level on a per array basis for every discovered array in the system. The percentage shown in 
the percent (%) used column represents the amount of a particular Service Level consumed 
by a specific array.  
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This lesson covered service level definition and reporting of service level capacities in the 
ViPR SRM. 
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This lesson covers an overview of modifying ViPR SRM service levels. 
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ViPR SRM permits storage service levels to be modified through the Groups Management 
utility in Centralized Management using the Service Level by LUNs option. All service levels 
are shown here and the LUNs that make them up.  
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Each service level defined for storage, is presented in the Service Level by LUNs option of 
Groups Management. Service levels may be highlighted by a gray box. A service level in a 
gray box is one which has its definition fixed and is prevented from being modified. This is 
noted by the Edit function in the window being shadowed. All other service levels may be 
modified.  

To modify a service level, simply click on the level of choice and click the Edit link. The 
example presented here is for the Gold service level. 
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The Gold service level, in addtion to the Bronze, Silver, and Platinum service levels, is defined 
for a minimum and maximum response time as well as a cost factor per GB for the storage. 
These factors are defined for each service level. For example: Gold is 4,5, and .3 while Bronze 
is 10,12, and .1 and Platinum is 1,2,and .5 

It can be noted that Bronze service level storage is rather slow and inexpensive, while 
Platinum service level storage is fast and the most expensive. 
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The rule set shown shown here for the Gold service level shows that this service level is 
defined for LUNs configured on Fiber Channel disks in RAID-1 configurations. It does not 
require the disk storage to be of any certain size (density) or rotational platter speed. 

Any rule set may be modified by either clicking the trash can icon next to a particular rule to 
delete it or by clicking the + Add rule link to permit a new rule to be created for the rule set. 

There must be one rule set enforced at all times and it cannot be deleted. However, any 
other rule set that has been created for this service level may be deleted by clicking the trash 
can icon in the blue bar. New rule sets may be created by clicking on the Add new rules set 
button. 

If the link Click to show query is used, the output will be the query used to identify storage 
fitting the rule set. The query strings are easily copied and pasted into other fields that will 
accept strings. 

The Show Members button will produce a pop-up window listing all the LUNs that are 
members of this service level. This is the same table that was seen for the service level in the 
Service Level window. 
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This lab covers the use of ViPR SRM for monitoring and reporting on storage service levels. 
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This lesson covered the process of identifying and modifying service levels defined in the 
ViPR SRM application. 
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This lesson covers an overview of chargeback reporting in the ViPR SRM by group and host. 
Chargeback examples are also discussed for VNX. 
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Chargeback (or Showback) reports are effective means of aligning the cost of service delivery 
with business requirements. IT chargeback is meant to bring excessive storage demands in 
line with actual business needs which should lead to significant storage cost reductions. A 
company’s IT organization however, may struggle with user bias toward over-allocating 
storage. Business units within the company over time may have come to expect an excess of 
storage capacity out of fear of interruption if storage capacity is depleted. Unfortunately, this 
practice results in very low storage utilization and poor use of capital assets. Whenever this is 
the case, the IT organization can use chargeback to raise users’ awareness of the costs of 
over-allocation and under-utilization, to attain more reasonable storage allocations.  

Chargeback reports will always therefore include the storage allocated and the storage 
consumed whether the report is generated for individual hosts or host groups sharing the 
storage.   
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Chargeback is always a measure of the storage presented (or allocated) to a host or group 
and the storage consumed as replicas of the presented storage. Storage is broken down into 
two categories: 1) Primary storage, which is storage presented to a host as one or more LUNs 
and 2) Total Storage which includes all copies of the primary storage such as snapshots, 
clones and mirrors. 

 If when viewing chargeback reports, it is noticed that the primary and total storage are the 
same value, it indicates that there are no copies of the primary storage. 

If when viewing chargeback reports, it is noticed that the presented and used storage are the 
same for either primary or total storage, this is the ideal condition where no storage is 
under-utilized. Generally, however, the used value will be less than the presented value. 
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Chargeback by Group is located in the Storage node of Dashboards. Each group listed is 
separately charged for the storage it uses in each service level defined across the discovered 
datacenter. Service level segragation is important since disk types vary in price as well as 
other attributes associated with the service levels. The Primary Used Chargeable column 
reflects the sum of the Used Capacity for all Primary LUNs attached to the host in each 
service level. VirtualMachines are totaled using the sum of their LUN capacities backing the 
RDM devices plus the capacities of the Virtual Machine definition files (ex: vmdk).  
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Chargeback by Group report displays the Service Level Chargeable capacities roll up for all 
Physical Hosts, Hypervisors and VM guests per user-defined group. 

Primary Used: Sum of the capacities for all primary LUNs attached to a given host. For 
virtualized capacity, Primary Used is the total capacity of the Virtual Volumes directly 
attached or presented as RDMs plus VMDK file capacities. 

Primary Presented: Presented capacities for all primary LUNs attached to a given host. For 
virtualized capacity, Primary Presented is the total capacity of the Virtual Volumes directly 
attached or presented as RDMs plus VMDK file capacities 

 

Storage presented is always greater than or equal to the storage used for physical hosts. 
Primary storage presented is storage that a host is presented as LUNs from the storage array. 
The host may or may not consume all of this storage. It is important to the Administrator to 
determine how much of this storage is being consumed so that decisions about how much 
storage should be presented to each host and from which service level this storage should 
come. 
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Total Used: The sum of the capacities for all LUNs attached to a given host including replicas 
and LUNs for RDMs of a given host plus VMDK file capacities. For virtualized capacity, Total 
Used is the minimum of used versus presented capacity for all LUNs backing the Virtual 
Volumes directly attached or presented as RDMs including those LUNs' replicas plus VMDK 
file capacities 

In this example, the total used for chargeback exceeds the primary storage used by the host 
groups. This could be due to replicas being used by the host groups, conversely, if the total 
used and the primary used were the same value then replicas would not be included in the 
chargeable storage for the host groups. The Fast VP service level also shows more total used 
chargeable storage than primary used.  
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Total Presented: Presented capacities for all LUNs attached to a given host including replicas 
and LUNs for RDMs of the given host plus VMDK file capacities. For virtualized capacity, Total 
Presented is the presented capacity for all LUNs backing the Virtual Volumes directly 
attached or presented as RDMs including those LUNs' replicas plus VMDK file capacities. 

The Toal Presented Chargeable is larger than the Primary Presented Chargeable indicating 
that there is storage presented to host groups that is not a part of the presented primary 
storage. This storage is associated with the Gold service level (which could be taken as local 
replicas), and the FAST VP service level. 

Module 5: Service Levels and Chargeback Accounting 22 



   Copyright © 2014 EMC Corporation. All rights reserved. 

Note that for the first 4 devices the total used chargeable storage is 2.11 GB, this is the result 
of 1.05 GB being used as Primary and its Local replica capacity is also 1.05 GB. The primary 
volumes are acting as clone sources and the the local replicas are acting as the clone targets. 
ViPR SRM calculates Total Used Chargeable storage as Primary + Local Replica which in this 
case is the sum of 2.11 GB 
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Chargeback costs can be generated against individual hosts using the ViPR SRM. Host 
categories are created to make locating hosts more convenient. The reports presented for 
host chargeback only include the amount of storage by capacity to charge for and not the 
actual cost itself. 
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Chargeback by Host or Hypervisor displays Service Level Chargeable capacities per use case: 

Storage definitions for Primary Used and Primary Presented follow: 

    Primary Used: The sum of the used capacity for all primary LUNs attached to a host. For 
virtualized capacity, Primary Used is the total capacity of the Virtual Volumes (RDM + 
Datastore) presented to the given host. 

    Primary Presented: Presented capacities for all primary LUNs attached to a host. For 
virtualized capacity, Primary Presented is the total capacity of the Virtual Volumes (RDM + 
Datastore) presented to the given host. 

Hypervisor primary storage presented is greater than the primary storage used. Total 
chargeable storage to these hosts that is primary presented storage is also greater than the 
charge for total primary used storage. Hypervisor hosts should frequently be reviewed to 
determine if the storage presented is unnecessarily high and can be scaled back to keep 
charges in line with use. Two of the Hypervisor hosts in these tables are well matched in 
primary storage presented and primary storage used. One Hypervisor has 10.05GB 
preseneted to it, but is using only 137MB of that storage. This storage may be over 
subscribed to the Hypervisor and should be considered for scaling back. When Primary Used 
is equal to Primary Presented, this is ideal, since all the storage charges on the host were 
adequately estimated against the needs it had for capacity. 
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Storage definitions for Total Used and Total Presented follow: 

Total Used: Total used capacity of all LUNs attached to a host including replicas. For 
virtualized capacity, Total Used is the capacity of all LUNs backing the Virtual Volumes 
presented to a host including those LUNs' replicas. 

Total Presented: Presented capacities for all LUNs attached to a host including replicas. For 
virtualized capacity, Total Presented is the presented capacity for all LUNs backing the Virtual 
Volumes presented to the given host including those LUNs' replicas. 

 

The total capacity presented is slightly larger than the total capacity used in these tables. The 
same is true for primary primary presented and used storage.  and for the physical host this 
is best situation. The physical host entirely used the total presented storage as primary 
storage and none was left over and it was charged accordingly.  

Total Presented Chargeable and Total Used Chargeable capacities for a Host/HyperVisor will 
not include any Snapshot capacities(VDEVs) of the Primary LUNS.  

Module 5: Service Levels and Chargeback Accounting 26 



   Copyright © 2014 EMC Corporation. All rights reserved. 

These reports show Chargeback by Virtual Machine with displays of Service Level Chargeable 
capacities per use case. 

Definitions of Primary used and presented follows: 

    Primary Used: This is the sum of capacities for all primary LUNs including RDMs of the 
given host plus VMDK file capacities.  

    Primary Presented: This is the sum of the presented capacities for all primary LUNs 
including RDMs of the given host plus VMDK file capacities.  

 

The total Primary Presented storage is much greater than the total Primary Used storage. 
Ideally, you want to use the storage you are presented with so that there is no idle storage in 
the system. Typically, however storage will be over requested and under utilized.  
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Definitions for the totals used and presented follows: 

Total Used: This is the sum of the capacities for all LUNs (including replicas) and RDMs plus 
VMDK file capacities 

Total Presented: Presented capacities for all LUNs (including replicas) for RDMs plus VMDK 
file capacities. 

  

Since the totals here are the same as they were for the Primary storage, the virtual machines 
have no replica attachments they are being charged to use. 
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Primary Presented for the LUNs is 1.05 Gb which is the size of the device from the host 
perspective. But these devices have not been used and are viewed in the global dashboard 
for Primary Presented Chargeable. The Primary Used Chargeable view is available in the 
Explore node where they are registered as just 1.00 MB. This is a round-up from 768 KB 
which is the one extent allocated for a Thin Device when it is bound to aThin Pool. So the end 
user has a choice, charge for what is presented or charge for what is consumed. 
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FAST VP thin devices presented to the host have not been fully used. The entries for the 
hypervisors are also totals for the capacity of all thin devices presented to them. Each 
capacity entry for FAST VP therefore may represent more than one thin device. 
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The total storage presented to and used by the cluster is only slightly greater than or may be 
equal to the Primary storage presented to and used by this cluster. Indicating that very little 
of this storage is used for redundancy. 
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VNX chargeback reports are grouped into business units and applications. The top 10 
application reports include the Business Units, Application Names, and Application Owners 
consumption of storage over time with the associated LUNs that are reported by tier capacity 
and performance. Cost distribution is reported for each business unit for comparative 
analysis and the cost per month is given for each business unit and their applications.   

Module 5: Service Levels and Chargeback Accounting 32 



   Copyright © 2014 EMC Corporation. All rights reserved. 

The VNX has registered two business units. They are Engineering and Sales. Engineering is 
shown here, it has no registered applications but it is generating I/O and over time it is 
showing that more than 35k (UNITS) as an average over the quarter shown. The LUNs 
associated with this business unit and its application(s) are shown in the table and each LUN 
has field entries for the tier capacity and tier cost that it is contributing to this business unit.  
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The cost per Business Unit and the Cost per Business Unit and Application are the same for 
the months shown since there is no registered application for which the cost could further be 
evaluated. Only the provisioned capacity is considered here as the capacity that costing is 
charged against. 
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This lab covers the use of ViPR SRM for monitoring and reporting on chargeback to users 
consuming storage resources. 
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This lesson covered the features of chargeback in the ViPR SRM. Focus was given to storage 
group chargeback and host chargeback. Examples of chargeback were discussed for VNX 
storage arrays and the ViPR storage management application.  
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This module covered the concept of service levels as they are defined in the ViPR SRM. An 
example of using the Group Management features in ViPR SRM was shown for modifiying the 
a service level. The concept of chargeback reporting was also discussed as it is applied to 
groups, hosts, and storage arrays.   
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This module focuses on performance metrics available for different discovered objects in 
ViPR SRM. 
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This lesson covers performance metrics for VMAX and VNX arrays and accessing 
performance graphs for VMAX and VNX arrays as well as switches. 
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VMAX performance graphs can be accessed in many ways. Two of them are shown here. 
Note that performance graphs for any managed CI can also be accessed from the respective 
reports in the reports library. 
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Shown here are the categories for which VMAX Performance metrics are available. 
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From the previous slide, going down the categories in order, here we have Requests for this 
VMAX. This gives the number of read and write requests coming in to this array. As with any 
other graph, moving cursor over area of interest will pop-up the relevant box with the 
numbers. In this example I have set up a 50/50 workload of Read/Write. We can see that the 
total is 3000 IOPS and about 50% of it is Read and the other is Write. 

Module 6: Performance Reporting 5 



   Copyright © 2014 EMC Corporation. All rights reserved. 

The read/write throughput is also available. 
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This chart gives the Cache WP% for the VMAX. 
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Shown here is the Front-End Directors Summary where we see two active Front-end 
directors. Workload has been set up from the ESXi with NMP and therefore the two active 
directors are performing the same amount of workload. 
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Storage administrators can get reports on the storage groups performance. 
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This report can contain more detail than is needed for the initial analysis. However metrics 
are available on a per-LUN basis as well. 
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VNX Block performance graphs can be accessed in many ways. Two of them are shown here. 
Note that performance graphs for any managed CI can also be accessed from the respective 
reports in the Reports Library. 
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Shown here are the metrics available for VNX Block. 
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The Array performance gives the bandwidth and the IOPS. 
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The SP performance gives, among other things, the utilization percentage. As explained in 
the product, the concept is to keep the utilization under 50% for each SP. 
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As with VMAX, LUN level performance is available as well. While this might be too granular 
for a macro analysis from SRM, it is nevertheless interesting to see that we can report on 
these metrics. Of some curiosity here is the distinct separation between two classes of LUNs. 
For the purpose of this course, identical workload has been setup on these LUNs. Notice how 
the performance of RAID-6 SATA LUNs differs from RAID-10 FC LUNs. 
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VNX File performance graphs can be accessed in many ways. Two of them are shown here. 
Note that performance graphs for any managed CI can also accessed from the respective 
reports in the Reports Library. 
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There are three categories of metrics available for VNX File. 
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Filesystems report gives the metrics for the configured filesystems. 
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Show here are the metrics reported for VNX File System. 
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Here are some details about the IOPS to the Filesystem test_fs. 
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And here is a report on the throughput to the filesystem. 
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Some performance metrics are available for FC SAN switches. This is a graph showing the 
overall throughput to one of the Brocade switches in the environment. 
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This lesson covered performance metrics for VMAX and VNX arrays and accessing 
performance graphs for VMAX and VNX arrays as well as Switches. 
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This lab covers monitoring and analyzing performance data for VMAX and VNX arrays. 
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This lab covered monitoring and analyzing performance data for VMAX and VNX arrays. 
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This module covered performance metrics available for different discovered objects in ViPR 
SRM. 

Module 6: Performance Reporting 26 



   Copyright © 2014 EMC Corporation. All rights reserved. 

This module focuses on the concepts of custom reporting in ViPR SRM. Creating dashboards, 
and modifying reports are explored in this module.  
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This lesson covers using ViPR SRM to select time aggregates and a time range for how data 
will be presented in a graph. Selections for chart and table report types are explored and the 
impact this has on data presentation. The metric values and their properties which populate 
the graphs is also discussed. 
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Welcome to the ViPR SRM main panel. At the highest level of the report tree is “All”. Here the 
end user may begin with how reports are to be displayed using the Display feature in this 
panel. 
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The display utility is used to define how data will be presented in the output of a report. The 
format and type of report structure may be altered here as well as how time is managed to 
compute data points for the output and the range of time over which the data will be 
presented. The specifics of the parameters for each of the three blocks in the display utility 
are discussed in a later lesson. 
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An important concept in SRM is that of aggregates.  

Note: that it is the backend’s responsibility to compute and populate aggregates from real-
time values. SRM keeps both real-time and aggregated values in its database. Real-time 
values are those of metrics as they are collected. They represent 1 data point in time and are 
collected on the collector’s poling cycle. 

Aggregated values are a compounded summary of several real-times values put together in 
order to improve the reports performance and save disk space. The SRM default defines 
these aggregates: 

•  1-hour: the SRM polling cycle is 5 minutes and it takes 12 samples to generate one 
single aggregate record for a given metric. 

•  1-day: the SRM polling cycle is 5 minutes and it takes 288 samples to generate one 
single aggregate record for a given metric. 

•  1-week: the SRM polling cycle is 5 minutes and it takes 288*7 samples to generate 
one single aggregate record for a given metric. 

 

Aggregated values are created and updated as real-time values are collected and received by 
the APG-Backend module. This way, aggregated values are always up-to-date and precise. 
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SRM bases its time range selector settings using either “previous”, “current”, or “last” over the time 
period selected. For example: 1 day.  

From the display menu and when using the report editor, you have to choose among these options: 

•  Previous: Selects the entire and complete previous time period for the selected time range. The 
previous time period is determined according to the period boundaries.  

•  Last: Selects one complete historical time period beginning at the present time for the selected 
time range. 

•  Current: Selects the current time period over the selected time range. The beginning of the current 
time period is determined by the period boundaries.  

 

Let’s assume the current date and time is: 15th of May, 08:00 AM: 

• The previous day (24 hours) boundaries are set exactly at: May 14th from 00:00AM start of the day 
to May 15th 00:00AM start of the day inclusive. This could be thought of as selecting yesterday for 
the time range. 

• The last day (24 hours) boundaries become exactly: May 14th 08:00AM to May 15th  08:00AM 
inclusive. This could be thought of as selecting the last 24 hours from the present time. 

• The current day boundary is exactly: May 15th 00:00AM to May 16th 00:00 inclusive (some 
projection into the future, could be useful for trending and forecasting using the report time range 
selection). This could be thought of as selecting the complete present time period definition 
(present day). If the current time period is not completed (for example: 8AM is 16 hours before the 
end of the day), then data will be available in the graph up to the present time while the remaining 
time on the graph for the current time period will be blank. 

The same concept applies for weeks, months, years, quarter, semester, or any custom time period 
defined in the display utility. 
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The main reason to use aggregated values is to improve and optimize both report generation 
and calculation performance. Also, real-time values are most often used for data collection 
periods of short time duration, typically last 1-day ( or 24 hours) as opposed to aggregated 
values which are more suitable for a longer time range in reporting and trending. 

Aggregated values might work well in a case where a yearly report is generated. In this case 
there would be 105 thousand dataset values possible, each representing an individual 5 
minute period for 365 days. A report using aggregated weekly averaged values is likely to be 
more effective.  

Note: A retention policy may result in data not being available if a time period selection is 
longer than the retention policy setting. 

Also remember that aggregate computation settings (average, min, max, sum, etc.) are 
available only when selecting a display aggregate (1-hour, 1-day or 1-week). Aggregation 
settings have no effect on real-time selection. 
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Dynamic graph charts produce pop-ups when the cursor is placed over a point on a graph 
line. The pop-up box will yield details for the point in time and include the value of the 
metric. In the lower right corner of a graph chart there is a graph customization button that 
will pop-up a dialog box for modifying the curve lines, width of the lines, graph line markers, 
and color of the line for each metric. Changes may be reversed by clicking o the Rever 
button. 

Graph lines may be removed or added to the chart by clicking on the appropriate rectangular 
boxes at the bottom of the chart. 

The upper and lower bounds of the Y axis on the graph may be manually selected and 
enforced by clicking on the optimize button. To keep the changes, click on the pin icon to 
create a link to this graph in a personal view. Otherwise refreshing the view will abandon the 
changes. 
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Some reports in ViPR SRM are run as tables. Tables are generally easy to read and are 
flexible. The following properties hold for all tables: 

1.  All tables have property columns, and these columns in a table may be filtered. Columns 
in a table holding value based data may not be filtered. Filtering on a column is permitted 
for a single object or a range of objects. If specific data is not known for fields in column 
data you wish to filter, then wildcards may be used. The allowable wildcards are % and *. 
For example: to filter on Domain IDs between 10 and 19, the filter could be set up as 1* 
(assuming no IDs exceed 99). Filtering may be canceled by selecting the cancel filter next 
to the report title. 

2.  All column data may be reordered on a column by column basis. Reordering is permitted 
only for top to bottom and bottom to top changes. For example: Domain IDs 1-4 may be 
ordered that way using the up arrow, or they may be ordered 4-1 using the down arrow.  

3.  All value based columns have an information icon which can be used to retrieve basic 
information about how the values for the column were calculated. 
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The term “metric” refers to the basic unit of collected data that can be collected from an 
object, device, service, or system. It is used in each module of the SRM platform. A metric 
represents the raw value unit extracted from a given object of a targeted system. It is 
important in the context of SRM to distinguish Key Performance Indicators (KPIs) from 
metrics. KPIs in some cases could be a large number of aggregated metrics.  

SRM collects and stores metrics that the report generator uses when creating reports. The 
values in the reports are KPIs, they are the final result that can be compared and evaluated 
to make reasonable judgements about the state of the discovered environment that SRM 
knows about. You can also consider some raw metrics to be KPIs. 

A metric is always described by its context and its context is described by its properties. In 
order to be meaningful, a metric must have properties, which are fundamental to SRM 
collection and reporting. 

From the slide above, we have two examples: one is from a Disk context and the second 
from a LUN context. Each use the same metric properties but that does not mean the 
properties are the same value. The context for each differentiates the value, which is key to 
understanding the metrics. “Disk” and “LUN” are object types in different contexts, and you 
can have multiple object instances of each type (identified by a Disk ID, or LUN address). 

The array’s interface refers to the way to get the metrics from the array. As an example, with 
EMC SAN products, SRM gets VMAX metrics through Solution Enabler and Unisphere. 
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Here is a visual example of defining the metric concept of context. 

An Array is a physical entity that comprises several objects of various types. In the diagram depicted 
above, we can identify the following object types: Ports, LUNs, Raid Groups (RG), Storage Pools (SP), 
and Disks. The common property name for such object types is defined as the property named 
“parttype”. So we have parttype=“Disk” or parttype=“LUN” which would identify an element of a 
metric’s context. 

For each type of object, we can have one or many “instances”, for example: there are 6 ports, 2 
LUNs, 2 RAID Groups, 2 Storage Pools, and 11 Disks. Each of these objects can be uniquely identified 
by an address (Disk’s case), or label. With SRM the common property used to designate an instance 
of an object is the “part” property name. 

For each object we can have one or more metrics. As depicted above, the same metric name is used 
for many object instances of the same object type. For example: each LUN object has metrics A, B, 
and C.  With SRM , the common property name for a metric name is “name”. 

In order to have a more complete picture, a property named “device” is added to each single metric 
of the above to better reference the group. This will be used to differentiate the metric set of this 
array device name from another array device name.  

Note: the serial number is used as the device name in identifying the array. 

Using the same concept as previously, a property named “devtype” is added to each single metric of 
the above in order to differentiate the metric set from another device type such as a SAN Switch or 
from any other device types in the infrastructure such as a host, vCenter server, etc. 

This way, you can have multiple arrays, multiple array types, or a mixed-environment of data sources 
such as physical hosts, VM hosts, SAN Switches, Routers, Firewalls, Network switches, etc. 
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The fundamental element of the data model is the raw value. A raw value represents a floating point 
value at a specific date and time for a specific metric. A raw value can also be joined with meta-data 
about the metric. These meta-data are termed the properties. 

From above, in the properties list, we can easily locate the origin of a raw value describing 
ReadRequests: it contains the name of the device (devtype) and its value is linked to the type of 
object (parttype), the object instance (part), and several other properties. This is a simple example of 
a collection. Now lets consider a ViPR SRM platform which is collecting many thousands of metrics 
from the infrastructure (a small deployment). When looking at a report, it should relate back to the 
infrastructure. 

Internally, ViPR SRM is a flat data model: it does not have any knowledge about the relationship 
among metrics. Only the metric’ properties can help in creating the organization of the data.  

As example would be: successively grouping by devtype, then by device, then by parttype, then by 
part would delineate the data collection in a logical manner. At first, it may appear as a drawback but 
actually, it is a major advantage since there is no implicit hierarchy between data properties. It 
doesn’t make any assumptions such as ”a device contains ports which contains several indicators” 
limiting collection to this schema. The suite can collect data from heterogeneous sources and still 
organize them in a convenient way in the Frontend, at report time. Furthermore, thanks to this, users 
may define their own hierarchical data model, according to their needs. 

The format of such properties is specific: on the left-hand side, there is a “property name” and on the 
right-hand side we have the “property value”. This forms a pair. 

The “[…]” sign in the above slide means that the number of property name and value pairs are 
unlimited in number to describe the metric. 

The “variableid” depicted is a text string that uniquely identifies a metric. It is generally composed of 
a selection of multiple property values. 

The “group” property is a mandatory field set in the collection configuration and is used by the APG-
Backend module. It is mainly used to give data a retention scheme. These details of Backend 
functionality are covered in an advanced course of ViPR SRM. 
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Building on our model of metric conventions, we can see that the model is unlimited and can 
be used to describe any object (type, size, flavor, etc) for which ViPR SRM has a metric 
definition. It is also possible to more adequately describe metrics by creating additional 
properties, or your own data property names and definitions.  

Although there is a lot of flexibility, ViPR SRM uses the “Common Convention” concept in 
order to set a base common property naming convention. This concept ensures that any 
collection being developed can re-use some of the generic report layouts provided in a base 
report installation. The common convention defines the properties as shown in the above 
slide and are strongly suggested to be in each collection.  
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ViPR SRM uses a flat data model and can be expanded to add, remove, or change properties 
of collected metrics. This is what gives ViPR SRM its unique flexibility to provide a unified 
view across many different technologies & vendors. A metric may have one or more 
properties attached, but not all metrics require the same set of attached properties. 

In the above slide, there is an extension of the metric property set for a storage application. 
Note: not all objects from Storage make use of the above illustration, the context of the 
collection will define the scope. This is just an example of expanding the common convention 
and showing how flexible the model is. 

With the Data Enrichment concept, it can be noted that we’re adding a new property key and 
value pair to the extensible model. This feature allows you to tag or label the collected data 
based on some rules. Adding such information to metrics will allow for further customization 
of the reports. 
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Now let us see how this works in the implementation. The above figure shows a collection of 
four raw data metrics in transit from the Collector to the APG-Backend. Each metric is a 
packet record and travels from the Collector to the APG-Backend. A packet record contains 
the complete property set along with metadata for values and timestamps. This facilitates 
the APG-Backend processing of data correctly. It also helps decide if updates in the database 
are required, saving on costly data storage operations and performing aggregation based on 
the information that joins the value of the metric. Now, the data is “finalized” with its 
complete set of properties when leaving the Collector. It will not be possible to alter the 
content of the database or any collected data residing in the APG-Backend. 

 

The contents of a data packet record include: 

• A timestamp. This is the moment in time when the value was collected. 

  Collection uses the UNIX timestamp which is the number of seconds since 
January 1st, 1970, at midnight GMT. 

• A value. This is the value of the metric collected at a given timestamp. 

  Values can be displayed in graphs, as aggregated averages. 

• Several properties. Properties are used to better identify a metric. Units such as 
Numbers/second (Nb/s) for read or write requests are an example showing how the 
metrics are measured. 
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The above is an example of what you would find in the property database for a sample of 
four randomly chosen separate metrics. No matter how many properties there are, the 
minimum of the common convention is always present. The convention includes: source, 
devtype, device, parttype, part, name, unit. 

Take note of the variety and number of properties for each metric. Simply by reading the 
“property card”, you can perfectly and precisely identify where this data comes from when 
referring to the whole infrastructure. 

Defining the property for a given collection is already done for you when implementing a 
SolutionPack.  

Note: the above samples include (left to right) the following: 

• a VMAX Disk metric 

• a VNX Storage Pool metric 

• a VMAX LUN metric (1) 

• a VMAX LUN metric (2 – same object but 2nd metric) 

Metric properties may be found in ViPR SRM in the path: 
Administration>>Modules>>Management of Database Metrics.  

Here metrics are selected through a filter for the device type or part type of interest. In later 
versions, this utility allows for the deletion of metrics, so this must be used with caution.   
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This lesson covered the basic concepts of using chart and table reports from data collected 
by ViPR SRM. A close examination of metrics used in the collection of data from devices, 
their properties, and values was presented. 
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This lesson covers use of the Report Wizard in ViPR SRM. An example of creating a chart and 
a table is shown. 
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User preferences may be set for a variety of SRM behaviors, including the root report. Using 
the drop-down window for report formats will display all of the default report types. 
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ViPR SRM permits data to be displayed in any one of 27 different report styles. These report 
styles are grouped into 6 different formats. All report styles may be viewed in the 
Preferences tab under User Settings in ViPR SRM application. They are viewed by selecting 
the report mode for the root report.  

Selecting a report in the report tree will show the type or types of report styles used to 
create the report. Selecting the Display menu and dropping down the Report window will 
allow you to view the options available for any particular report.  
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ViPR SRM provides a complete set of tools that can make your life easier managing and 
customizing the base reports available with the ViPR SRM application. One of these tools is 
the “Report Wizard”. The Report Wizard allows you to quickly build a report. It is located in 
the “Tools” menu. 
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The Report Wizard includes a View Type selector. The View Type selector allows you to tell 
the Report Wizard the pre-defined way to describe your report. Although the default is set to 
“APG Topology”, it is more convenient to start with “Device Browser” [CLICK]. As you select 
an element from a frame, the next related frame opens up, allowing you to choose among a 
list of attached sub-components. For example: Starting with Device Types [CLICK], choose 
Host, then in Hostname [CLICK] , choose SRMRHEL1, then in Component Types [CLICK] , 
choose Disk. Several disk devices will now be present in the components column. [CLICK] 
Choose /dev/emcpowered. [CLICK] The last column will display the Available Metrics for this 
component. 

This pre-defined, guided selection within the Device Browser view allows you to drill down to 
the last frame where you can select the metrics to be displayed in your report. 

Once you are done with the selection of all entries up to and including the metrics, confirm 
your selection by clicking the “Add Metrics” button. 

You can then continue with the report options: Selected Metrics, and Optional Report 
Settings. You may also start over in order to join other metrics to the report you are building. 
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Once you are done with the metrics selection, you can review the list under the “Selected 
Metrics” section. 

Under “Optional Report Settings”, you have options that allow you to specify a time-range 
coverage for your report, along with the aggregation level (real-time, 1-hour, 1-day, 1-week) 
and aggregation function, if required. 

Finally, you can select a report type among: 

• Table: selected elements will be organized in a table view (1 row per object, metrics are 
displayed in the table columns) 

• Simple graph: 1 data curve per metric (data point is linked) 

• Child graph: 1 child graph per metric (simple graph is available for each metric) 

• Stacked chart: each metric on top of the other, aligned per data point in time (meaningful 
for 1 metric type across multiple objects of same type) 

• Bar graph: 1 bar per object of same type, per metric (meaningful for 1 metric type) 
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In the Report Wizard, once again, start with “Device Browser” [CLICK]. Select elements from 
each frame as shown for [CLICK] Device Types and [CLICK] Hostname and [CLICK] component 
types. The Processor Components chosen [CLICK] will be limited to only the CPU [CLICK] and 
the Available Metrics associated with the CPU will be CurrentUtilization.  

Once finished with the selection of all entries up to and including the metrics, confirm your 
selection by clicking the “Add Metrics” button for each separately chosen metric. 

Then continue with the report options: Selected Metrics, and Optional Report Settings.  

In the Optional Report Settings section, both CurrentUtilization and Throughput should 
appear in the main axis group. Once confirmed the Table report icon may be selected for a 
table report to be generated over the selected time period.  
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When choosing a graph type report with multiple metrics in your selection, the graph may be 
split in two Y-axis groups. This allows you to easily compare metrics that are different 
magnitudes (such as DiskSpace and CPU usage (%)). As show above, selection of Throughput 
(of a Disk) can be much higher than CurrentUtilization (from a CPU). Correlating in a single 
graph with the same Y-axis reference would be difficult, so a second Y-axis is created to show 
line activity in proximity to each other. 

To accomplish this, simply click “Add a Secondary Axis” and then pick and move the metric(s) 
from the Main Axis to the Secondary Axis. 

Scaling is another option. This permits you to transform value by performing simple math 
over the series. 
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Once satisfied with the settings: 

1. [CLICK] Hit the “Run” button. This will generate the report and show you a preview.  

2. [CLICK] If satisfied, click “Save in “My Reports”.  

3. [CLICK] This will open a pop-up asking you to provide a report name. Supply the report 
name and click Ok. The report will be saved under your report sandbox. 

 

NOTE: this particular output drops off suddenly at the right side of the graph and the graph 
markers are showing very low activity. 
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Review the metrics selection list under “Selected Metrics”. 

Under “Optional Report Settings”, the defaults have not been changed. 

Select the Table entry for viewing the wizard output.: selected metrics will be organized in 
the table view (1 row per object with devices displayed in the table columns) 

When the settings are complete: 

Hit the “Run” button and if satisfied with the report preview, click “Save in “My Reports”.  

Provide a report name in the pop-up and click Ok. The report will be saved under My 
Reports. 
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Selecting the Table icon in the Report Settings produces a report of the same data used 
earlier but in Table format as opposed to a Chart format. It is noticeable here that the disk 
data throughput is too low for ViPR SRM to be able to register it above zero mega bytes per 
second. 
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This lab covers creating both a stacked chart and a table from the same metrics using the 
Report Wizard. 
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This lab covered creating both a stacked chart and a table from the same metrics using the 
Report Wizard. It should have been noted that the same metric data appeared in both 
reports but in different formats. 
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This lesson covered creating a custom report using the report wizard. Option selections for 
the report view type were discussed and examples of creating a graph chart and a table were 
described. 

Module 7: Report Customization in ViPR SRM 31 



   Copyright © 2014 EMC Corporation. All rights reserved. 

This lesson covers the concepts of Edit mode for reporting in the SRM application. The 
concepts of filtering, expansion, report configuration, setting the details for a graph or table 
style report, copying and pasting reports, creating links to my view, and altering table reports 
by moving, deleting, and copying columns are discussed.  
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Edit Mode allows you to set parameters for your current report node. From the main panel, 
you will notice five main tabs: 

• Filtering & Expansion 

• Report Configuration 

• Report Details: [Graph | Table | …] 

• Formula 

• UI Wiring 

 

A good practice in report design is to satisfy the requirements responding to inputs as you 
tab from left to right.  

Filtering & Expansion tab: first and leftmost configuration tab. Use parameters here to set a 
report node’s name and a filter (if required, depending on your report design and goal). You 
will set the metric scope in this tab using the filter for the report you are editing. By default 
the filter is set to pass everything through to the report. 

Report Configuration tab: Second tab from left. This is where you set the report type to 
either a Graph or a Table.  
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This slide shows details of two Report Detail tabs:  Graph and Table. The Report Details tab 
will show Graph or Table depending on the selection in the Report Configuration tab.  

A Graph report has options for Y-Axis boundaries, Threshold definitions for values, metric 
customization, and legend properties. 

A table report created in the Report Configuration tab, permits you to set attributes, 
properties, and values in the Report Details: Table tab to complete definition in your report. 

Also shown is the Formula tab. It is displayed with a formula already selected for this node. 
Formula is for advanced usage of data manipulation and/or aggregation. Many possibilities 
are available when using this feature. Those possibilities are left for a Reporting course. 

UI Wiring permits you to dictate the interactivity rules in a dashboard report (a click in a 
report updates the related reports, within the same single report page). This however, is an 
advanced subject left for a Reporting course. 
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The purpose of this demonstration is node manipulation. The six basic steps to copy a report 
will help you understand report node manipulation. Later you will have the opportunity to 
practice in a lab. 
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The first step to create a new report in the receiving report node under “My Reports”. This 
later report entry is a personal sandbox used for experimenting, testing, and developing 
reports. This area of reports is personal to the user and cannot be shared among other users 
of the portal. 

Notice where you highlight the parent report before adding a new report node. Adding a 
new report node is always placed as a child report. The default name of that new report is 
“New Report”. It will need to be renamed. 
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Before copying a report template, you must locate it. Drill-down the report tree as depicted 
above. We are interested in copying the report that shows the list of virtual machines. Once 
selected, you can click the button to take an in-memory copy of the report template. Then 
move on to the succeeding steps. 
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Before pasting the report template, you must select a location to place the report. Drill down 
in your personal sandbox (under “My Reports”), select the new report node you created 
previously (that will highlight it) and click on the paste button. This will place the copied 
report template right under the highlighted node, as a child report. 

Although this step is optional, it is recommended, and once completed you can change the 
report name. Be sure not to confuse yourself with the original report name. 
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Now in order to see the result, return back to “Browse Mode” and select the report from 
your sandbox (under “My Reports”). 

You can use “Filter” funnel and use ‘*SRM*’ expression in order to limit scope of the VM 
names to those containing SRM. 
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Table – Base Concept 

When you create a table report, you need to determine what will be displayed in both the 
rows and the columns. 

Rows : Typically, table report rows are populated with metrics from child report nodes. Thus, 
you have to create a child report node and configure it. Usually, the child report node is set 
to be the expansion of a property. 

Columns : Columns display the values and properties. The table report’s columns are defined 
in the Edit mode Table tab. 

 

Note : When you create a new node, this new node is by default a list table report with one 
column displaying the sub node name. 

The above screenshot shows a table report, containing several routers, one per row. These 
routers come from the sub node that has been expanded on the “device” property. 

It is IMPORTANT TO UNDERSTAND that data from the Child reports/nodes populates a table. 
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Table – Base Concept 

 

The screen capture above shows the same report as the previous slide, but this time in Edit 
Mode. 

We can see that there are several columns defined in the main section. These are called 
“Attribute : Name”; “Property : IP” and so on. There are three types of columns available in 
table reports: 

•  Attribute: Display attributes about the node. You can select these following node 
information -> Node ID, global ID, node name, global name, expansion name array, 
node filter, global filter, child count and other. Attribute is very useful for 
troubleshooting. 

•  Property: Display a property such as device, source, part etc. 
•  Value: Display a metric value that can be calculated over a specified time period. 
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You can change the sequence of columns by drag and drop action: 

 

•  Drag and Drop: drag a column to its new location and drop it there. 

 

It is easy to delete a column - simply click on the trash bin icon in the column’s header bar at 
the far right. 
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You can copy columns from one report node to another report node or within the same 
table. 

Select (using the check box) the column(s) you are interested in copying and click “Copy”. 
Watch the “Paste” button that updates with the number of row(s) copied to the buffer. 

You can click Paste on the same report or you may move to another report node and “Paste” 
there. Always look at the “Paste” button status to confirm you have row(s) buffered and 
ready to paste in. 
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To edit the parameters associated with table values, click the right facing arrow next to the 
value of interest and select the parameters of choice to edit. Time Management and Value 
settings are two of the parameter groups we will look more closely at in this module. 
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Table – Time Management 

 

Sampling Period: The Sampling Period works with the already computed temporal 
aggregates in the database which you have chosen to use. This option is especially relevant 
when you use a long time range. For example: when the time range is a month or year, 
selecting a day or week aggregate instead of real-time, dramatically increases the speed of 
the report generation. With longer time ranges, a fine grain detail (with a multitude of dots 
appearing along the graph) of time is not necessary.  

Sampling Type: This is the aggregate computation type you want to use for the sampling 
period. 

Column Time Range(s): There are three options to chose from in the column time range: use 
“inherit report time range”, “use a fixed time range” or “generate a column on the”. The first 
one uses default’s report time range definition whereas the second one is used to specify a 
specific time range independently overwriting the default report time range. The third option 
is used to generate multiple column time periods.  

Recover … There are two options: “the last value only” or “all the values in the time range”. 
The last value only retrieves the last value whereas the second option retrieves all the values 
in the report time range. The second option results in several values, requiring an aggregate 
to calculate a single value to display in the table report. Use the Temporal Aggregation to do 
this. A drop-down list appears. 

Time Threshold: The interval of time relative to the report time value which acts like a 
tolerance interval for data retrieval. If you select real-time, the threshold is in seconds. If you 
select an aggregate sampling type, the time threshold is a number of periods. 

Note: In this example, the real-time values are used thus “Sampling Type” does not apply. 
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For each defined value in a column, there may be three levels of criticality that could trigger 
visual alerts. Threshold  definitions are embedded under the “Value Settings” definition. To 
enable this feature, you simply set a value in one or more of the “Level” fields. 

 

Values Display: The options include:  

•  Display all values  

•  Display normal and severity values  

•  Display unknown severity and above 

•  Display minor severity and above 

•  Display major severity and above 

•  Display critical severity 

For instance, by changing to “display critical severity”, the report displays only rows that fit 
the critical level condition. 
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Using the pin icon in a report will create a report entry named “My View” under “My Report” 
(which is your report sandbox”) and then copy the selected report definition back under “My 
View”… what has been shown manually is now done automatically! 

Be aware, this creates a link to the report, it does not bring a full copy of the report 
definition. You can change the report name but not the linked instance. The benefit of doing 
things this way is that if the original report gets updated, this will be reflected in your custom 
dashboard (“My View”), if the report has not been moved under a different level. 
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This lab covers creating reports, copying reports, and modifying tables in ViPR SRM Edit 
Mode. 
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This lab covered the use of ViPR SRM Edit Mode for creating a new report. Copying reports 
and pasting them as child reports into a personal dashboard is performed and finally, a table 
report is modified. 
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This lesson covered the functions and capabilities available in ViPR SRM Edit Mode. Details 
were provided for copying, pasting, and modifying reports. This lesson concludes with a 
review of the My View dashboard option in report management. 
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This lesson covers setting a display policy for reports, and how to use the SRM filter to limit 
the metrics used in a report.  
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The Display tab allows you to alter the view of the current report. Three sections can be identified under Display tab as was 
shown earlier: Report Type, Time Selection, and Actions.  

 

Actions: this section shows action once you are done with other sections. 

• View in Full Page: displays current report in full page, in a new window. 

• Revert to Default Report: brings the report back to its default settings after you have made changes. 

• Apply: applies the changes you set in the Report Type and/or Time Selection sections. 

Time Selection: this second section groups Time range selection options of our current report. 

• Display […] values: used to change the time base value for the chosen aggregation method to be used. Time base values 
may be real-time values or may be larger than real-time to aggregate data in some way. 

• Using […] aggregation: used to select the method of aggregation (average, max, etc)  

• Over […]: used to change the time range selection of the report.  

• Padlock icon: toggles the lock. When locked, the modified Time Selection is kept while browsing other reports for ease 
of comparison. 

• Time Range Quick Switch: defined by clicking the opening or closing double arrow sign. The Time Range Quick Switch 
arrows allow you to jump backward or forward in time. Once clicked, the time selection shows linked calendar icons to 
select date-time start or date-time end pop-up calendars where you can set the exact time range you desire in your 
report. Then using the time range quick switch arrows for previous and next, you can jump from one range to another.  

• Report Type: this third section groups options based on the default format for this report. This section will allow you to 
change some options in your current report which will determine how the report is presented. 

• Display: used to change the number of reports per line when presented in the report pane. Especially useful for mixed 
reports. 

• Report: used to change the report style. This option depends on the default report’s currently set format type. 

• Rendering: Some graphics can be rendered either in static mode or in dynamic mode. In dynamic mode, hovering the 
mouse pointer over any spot on a graph in a chart will pop-up a tip tool containing the exact value at that point with the 
date and time. Bar charts will show a pop-up with the metric measurement and the total measurement for all metrics in 
the bar chart. While dynamic charts look nicer and are easier to use, static charts may be quicker to load.  

• Summary Statistics: used to overlay useful information on your report type. This includes statistics information, pin 
points, trending, etc.  
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An important concept in report customization and creation is to select the proper metric 
scope and context. This is achieved by setting a filter. The filter selects the data metrics that 
will be included for report computation. A tool that helps in creating the filter expression is 
the Filter Wizard. 

The filter wizard is extensively used throughout SRM, not just for report customization. 

The filter wizard can be defined as the GUI tool that allows you to work with a filtering 
expression. The blue shape over the above snapshot delimits the filter wizard working area. 

Here is a list of some of other UI tools that use the filter wizard: 

• Report Edition: Use in report filtering, metric selection in table columns, and 
formulas. 

• Search Engine: Assists in selecting a metric scope. 

• Alerting Engine: Permits selecting a metric in the analysis process. 

• Management of Database Metric: Use to select a metric for deletion or for 
reference. 

 

The filter wizard shows up as a series of related logical boxes, each one containing one or 
more properties and value expressions linked together by logical operators such as AND and 
OR. 

As a filter is built, filter boxes pop up as the assembly evolves to reveal your filter expression. 

At the bottom of the graphical filter view, the statement builds in text to show the filter 
expression. 
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The Initial state of a new filter expression shows the filter setting as “everything”. This means 
the current context selects all metrics for report computation. In order to limit the scope of 
the report context, you will need to create a filter expression. The filter works only with 
metric properties. 

To filter on a given property, hover the mouse on the box and left-click on the “Everything” 
box, a contextual menu will appear, and choose “Refine  using a wizard...”. This will launch 
the Refine Wizard. 

Other Refine menu items available include: 

•  “with an expression…”:this allows you to type in the filter’s expression manually 

•  “a device type...”:this launches the Refine Wizard and sets the left-hand side of the 
expression with the “devtype” property 

•  “a device…” :this launches the Refine Wizard and sets the left-hand side of the 
expression with the “device” property 

•  “a component type…” :this launches the Refine Wizard and sets the left-hand side of 
the expression with the “parttype” property 

•  “a component…” :this launches the Refine Wizard and sets the left-hand side of the 
expression with the “part” property 

•  “a metric type…” :this launches the Refine Wizard and sets the left-hand side of the 
expression with the “name” property 
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Once you have chosen the property name (at the left side of the expression), you have to enter or 
select a property value. Again, just type in and the Wizard will provide you with a list of matched 
suggestions. 

When using the filter wizard, the default operator is set to an exact match (for example, the “is” 
keyword) between property name and property value.  

If the selected operator is not what you want, you may change it. 

To change the operator, click the “is” keyword between the property name and the property value 
input text box, a drop-down menu will appear, presenting you with a list of available operators. 
Choose the proper operator you want to define the relation between the property and its value. 

The operator must be one of: 

• “is”: an exact match of a property value 

• “is not”: negation of an exact match of a property value 

• “is like”: is a flexible match of a property value 

• “is not like”: a negation of the “is like” 

• “is present”: no matter what a property value is, match if value is present 

• “is not present”: negation of the “is present” 

• “starts with”: flexible match of a property value, constrain by the start of the text string 

• “doesn’t start with”: negation of “starts with” 

• “ends with”: flexible match of a property value, constrain by the end of the text string 

• “doesn’t end with”: negation of “ends with” 

• “contains”: flexible match of a property value, constrain by the middle part of the text 
string 

• “does not contain”: negation of “contains” 
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Any filter expression created using the filter wizard becomes a textual expression that is 
similar to the SQL query language. 

For the more advanced user, it is sometimes faster to type in the filter expression without 
using the filter wizard. To type in the expression, a user would have to select the “Edit 
expression” option in the filter wizards’ contextual menu. The above table shows the 
available operand characters to use for the desired operation. 
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This lab covers creating a new personal dashboard and modifying its display values in ViPR 
SRM Edit Mode. 
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This lab covered creating a new personal dashboard and modifying the display values for the 
new report. A conclusion is drawn from the impact of changing the display values. 
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This lesson covered the report structure in SRM. A focus is given to report management 
through the Edit mode features of SRM. Discussion of the functions in the various menu tabs 
in Edit mode were given including the filtering and expansion mode concepts. The Browse 
mode features available for creating a policy governing a reports display were also 
presented.   
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This module covered the management of custom reporting. Use of the Report Wizard to 
create reports, and Edit Mode to modify or copy reports was discussed. The key concepts of 
reporting were examined including report structure, expansion, and filtering. This module 
concluded with a discussion on ReportPacks. 
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This course covered the tasks ViPR SRM can assist storage administrators to perform in the 
management of a cloud ready data center environment. 
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