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Introduction 
This document provides direction to those interested in running Zebra 
Visibility Server Software (VSS) on VMware vSphere™ 4. It provides a basic 
overview of the Zebra VSS architecture as well as describing the value of 
utilizing the VMware® platform to run Zebra VSS.  The results of recent testing 
performed jointly by VMware and Zebra are included, which characterizes the 
performance and functionality of Zebra VSS running on VMware vSphere 4. 
Finally, this document outlines some best practices for utilizing the two 
product sets, Zebra VSS and VMware vSphere 4, together in your datacenter.   

Zebra Visibility Server Software (VSS) Overview 
Visibility Server Software (VSS) is an integrated software package that 
provides all the tools required to design, configure, operate, and troubleshoot 
Real-Time Location System (RTLS) solutions.  

Visibility Server Software provides all core software components allowing 
efficient resource management. Key among the software components is the 
Zebra Location Platform (ZLP), which is a set of services that detect and 
compute the locations of RTLS tags and makes this information available to 
third-party and Zebra Enterprise Solutions business applications using the VSS 
API. With VSS, it is possible to locate assets, know their status, and react to 
any number of user-configurable alert conditions. Capabilities include the 
ability to reduce spoilage and product obsolescence; eliminate search teams; 
automate entry/exit points, enable wireless messaging, eliminate audits and 
cycle counts; and achieve a higher level of inventory accuracy.  

VSS also provides the tools required to control and monitor the RTLS, which 
includes configuration tools, diagnostics, system alerts, health monitors, and 
installation tools. The Alert System allows users to define their own alerts and 
configure email notifications. SNMP MIB extensions are included so that the 
RTLS system can be managed as part of the enterprise standard IT 
infrastructure. VSS includes WhereSoft Launcher which provides a single point 
of entry to all of the key components of VSS. Residing as a tray icon, the 
launcher can be easily accessed and includes the following groups of software 
modules; Operations, Administration, Diagnostics, Installation, and 
Documentation. 

VMware vSphere 4 Overview 
VMware vSphere, the industry’s first cloud operating system, leverages the 
power of virtualization to transform datacenters into dramatically simplified 
cloud computing infrastructures and enables IT organizations to deliver the 
next generation of flexible and reliable IT services, using internal and external 
resources, securely and with low risk. Building on the proven power of the 
VMware virtual infrastructure platform, used by more than 130,000 customers, 
VMware vSphere dramatically reduces capital and operating costs, and 
increases control over delivery of IT services while preserving the flexibility to 
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choose between any type of OS, application and hardware, hosted in-house or 
using external resources. With VMware vSphere providing the foundation for 
internal and external clouds, using federation and standards to bridge internal 
and external cloud infrastructures, organizations of all sizes can achieve the 
full benefits of cloud computing. 

VMware’s leading virtualization solutions provide multiple benefits to IT 
administrators and users. VMware virtualization creates a layer of abstraction 
between the resources required by an application and operating system, and 
the underlying hardware that provides those resources. A summary of the 
value of this abstraction layer includes the following: 

 Consolidation: VMware technology allows multiple application servers to 
be consolidated onto one physical server, with little or no decrease in 
overall performance.  This can lead to a reduced total cost of ownership 
(TCO) for running VSS on VMware vSphere virtual machines. 

 Ease of Provisioning: VMware virtualization encapsulates an application 
into an image that can be duplicated or moved, greatly reducing the cost 
of application provisioning and deployment. 

 Manageability: Virtual machines may be moved from server to server with 
no downtime using VMware vMotion™, which simplifies common operations 
like hardware maintenance and reduces planned downtime.   

 Availability: Unplanned downtime can be reduced and higher service levels 
can be provided to an application. VMware High Availability (HA) ensures 
that in the case of an unplanned hardware failure, any affected virtual 
machines are restarted on another host in a VMware cluster.   

       
                          Figure 1.  VMware Virtual Infrastructure 
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Zebra VSS Architecture and Deployment Strategy 
A Zebra VSS server has the following components: 

Operations Modules 
The Operations modules are those that actually perform the functions of the 
RTLS system. Resource Manager is launched from this group. 

Resource Manager 
Resource Manager is an ActiveX browser-based client application that 
connects to the Microsoft SQL Server database and provides the platform for 
all WhereSoft applications. Resource Manager provides the following features: 

 Import – Users can import and update any data that resides within VSS and 
WhereSoft applications.  

 Resource Alerts – Allows users to define powerful alert conditions that 
result in email notifications.  

 Multi-Record Data Update – Allows the user to select multiple report 
records so asset attributes can be updated with a single update command.  

 Icons & Playback – All resources and resource types can be assigned a 
unique icon allowing asset images to appear on the map that look similar to 
the assets being tracked. Playback displays historical asset movement on 
the system map.  

 Scheduled Reports – In addition to On-Demand emailing of reports, VSS 
allows users to automatically receive selected reports based on a schedule 
configured by the user. For example, any report can be emailed every 
Monday morning at 7AM to one or more recipients.  

 Access Control – Allows administrators to restrict which users have access 
to selected reports or to do data entry.  

 Filter hiding – Allows users to minimize the amount of information that is 
displayed within reports.  

 Database Archiving & Purging – Control how much data is stored in the 
database before it is automatically archived and purged.  

WhereTools Dock – provides the means to synchronize hand-held batch 
terminals.  

Administrative Modules 
The administrative modules provide the tools that allow configuration of the 
WhereNet RTLS system to meet particular business requirements. The tools in 
this group allow the user to configure who is notified by specific alerts and 
how they are notified. Zone Builder is used to define the shape and name of 
locations or zones in a given facility (parking spaces, tool cribs, etc). System 
Builder is used to deploy and maintain the location infrastructure for a given 
site. 
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System Builder 
Features of System Builder include: 

 Locate Fail–Over – Continuously monitors the locate performance and 
adjusts if locates degrade in performance.  

 Import – Users can import a text file with a list of RTLS infrastructure 
components such as Location Sensors and WherePorts; greatly reduces 
data entry activities.  

 Multi-Device Updates – This feature allows users to select multiple similar 
devices, like WherePorts and Location Sensors, and make global changes 
to all selected devices.  

 Publishing – This function automatically saves configuration files into 
appropriate system directories, greatly simplifying the VSS installation 
process.  

Zone Builder 
Features of Zone Builder include: 

 Zone creation – Using a mouse, create multi-vertex zones on a map and 
set properties such as name, color, group, sequence, and priority.  

 Auto-Naming – auto-names all replicated zones.  

 Snap-To-Zone – automatically joins adjacent zones to eliminate gaps.  

 WherePort Exit Zones – Every zone assigned to a WherePort can be 
assigned a WP Exit zone.  

Diagnostic Modules 
The Diagnostic modules contain tools that allow monitoring of the health and 
status of the location infrastructure. The tools also allow viewing data packets 
and messages that flow between services within VSS, enabling effective 
troubleshooting activities. 

Diagnostic Tools 
 Sensor Analyzer – This tool provides a simple interface to critical 

diagnostic tools and enables firmware updates to all Location Sensors and 
Locating Access Points.  

 Blink Console – Allows VSS administrators to view hardware performance, 
diagnose locate performance, and collect diagnostic data.  

Installation and Documentation Modules 
The Installation and Documentation modules are tools that are used during the 
installation and initial configuration of the RTLS system. A complete set of 
help files for installation, operation and troubleshooting are included in these 
two groups. 
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VSS is a comprehensive package of software that runs on a Microsoft 
Windows 2000 or 2003 Server host. It provides corporations with the ability 
to exercise unparalleled control and configuration flexibility from the 
WhereNet Real Time Locating System, along with the tools to maximize the 
return that this system can yield. 

Zebra Visibility Server Middleware Architecture 
    

 
                                              Figure 2.  Zebra VSS Architecture 
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Testing Process and Results 
To characterize the performance of VMware VSS on VMware virtual 
infrastructure, performance tests were carried out jointly by VMware and 
Zebra Enterprise Solutions. The configuration tested and the results are 
summarized in the following sections. 

Hardware Configuration 
Host Servers: 
 2 x HP DL 360 Server running VMware vSphere 4.0 (Build 164009) 

 2 x Quad Intel Xeon L5420 Core 2.5 GHz CPU’s 

 32 GB RAM  

 iSCSI HBA cards (HW based iSCSI initiators) 

Storage: 
 Network Appliance FAS 3020 with iSCSI protocol over a dedicated 1GB 

TCP/IP Network with the following LUNs configured on a 28 x 146 GB disk 
aggregate:  

 5 x 50 GB LUNs 

 2 x 100 GB LUNs 
 

VMware vSphere vCenter Server Configuration 
 

                      

Figure 3.  Details of Host ESX01 from VMware vCenter Server 4.0 
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Figure 4.  Details of Host ESX02 from VMware vCenter Server 4.0 

Virtual Machine Configuration 
Zebra VSS Server configurations used in testing a ”medium-size” site were the 
following: 

VSS Server & DB Server – Windows 2003 Standard Edition – 32 Bit 
 2 vCPU 

 4096 MB RAM 

 Connected to 100 GB LUN (20 GB System Disk and 30 GB Data Disk) 

Client 1 – Windows XP – 32 Bit 
 1 vCPU 

 2048 MB RAM 

 Connected to 50 GB LUN (20 GB System Disk) 

Client 2 – Windows XP – 32 Bit 
 1 vCPU 

 2048 MB RAM 

 Connected to 50 GB LUN (20 GB System Disk) 
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                                        Figure 5.  VSS and DB Server Virtual Machine 

Zebra VSS Server configurations used in testing a ”large-size” site were the 
following: 

VSS Server – Windows 2003 Standard Edition – 32 Bit 
 2 vCPU 

 4096 MB RAM 

 Connected to 50 GB LUN (20 GB System Disk and 30 GB Data Disk) 

DB Server - Windows 2003 Standard Edition - 32 Bit 
 2 vCPU 

 4096 MB RAM 

 Connected to 100 GB LUN (20 GB System Disk and 30 GB Data Disk) 

Client 1 – Windows XP – 32 Bit 
 1 vCPU 

 2048 MB RAM 

 Connected to 50 GB LUN (20 GB System Disk) 

Client 2 – Windows XP – 32 Bit 
 1 vCPU 

 2048 MB RAM 

 Connected to 50 GB LUN (20 GB System Disk) 
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                                           Figure 6.  DB Server Virtual Machine 

 

 
 

                                 Figure 7.  VSS Server Virtual Machine Details 
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                                                    Figure 8.  Client 1 Details 

 

 
 

                                                Figure 9.  Client 2 Details 
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Test Workloads Used 
Two workloads were used in testing that correspond to medium and large 
sites as shown in the table below. 

                     Table 1. Test Workloads for Medium and Large Sites 

Workload Blink Rate 
(blinks/sec) 

# of Tags (# of 
records in TBT_Tag) 

Tag History (# of 
records in TBT_LocHist) 

Rate of db 
Queries 
(queries/min) 

Medium 30 3000 50000 0.3 

Large 100 30000 200000 3 

 
Note: For a specification of how medium and large sites were defined for 
testing purposes, refer to Appendix A. 

Prior to testing, the Blink Sender tool was used to populate the TBT_Tag and 
TBT_LocHist tables to the desired level. This tool generates a stream of tag 
blinks and sends them to the DA service across the network. 

 During testing, the Blink Sender tool was used to send tag blinks to the DA 
service at the required rate. 

 Queries were generated using the Resource Manager client application in 
auto-refresh mode. The report being auto-refreshed was the User Resource 
Status report. 

The Blink Rate specified in Table 1 above is the blink rate generated by the 
Blink Sender tool. The NetConsole tool was used to measure the blink rate that 
the DA service and the database were able to process. 
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Results Observed 
Performance was evaluated measuring the following parameters. In each of 
the four tests performed, the results were better than expected:  

 Processed Blink Rate:  The Blink Sender tool was used to send a stream of 
tag blinks to the DA service accross the network at the rate required by the 
workload being tested.  The NetConsole tool was used to measure the blink 
rate being processed by the DA service and the blink rate that the 
database was able to consume. 

 DA CPU usage: This is the amount of CPU resources used by the DA 
service. CPU usage was measured using the Windows Task Manager in the  
virtual machine. The ESXTop tool was also used to analyze resource 
utilization on the host physical server at the virtual machine level (not at 
the process level). 

 SQL Server CPU usage: This is the amount of CPU resources used by SQL 
Server. CPU usage was measured using the Windows Task Manager in the 
virtual machine. The ESXTop tool was also used to analyze resource 
utilization on the host physical server at the virtual machine level (not at 
the process level). 

 DA Memory usage: The amount of memory used by the DA service. Usage 
was measured using the Windows Task Manager. The ESXTop tool was also 
used to analyze resource utilization on the host physical server at the 
virtual machine level (not at the process level). 

 SQL Server Memory usage: The amount of memory used by SQL Server. 
Memory usage was measured using the Windows Task Manager. The 
ESXTop tool was also used to analyze resource utilization on the host 
physical server at the virtual machine level (not at the process level). 

 Resource Manager Response Time: The time required to refresh the 
following reports in Resource Manager: Tag State, User Resource Status, 
and Location History. The response time was measured using a stopwatch. 
The time period measured is from the instant the Refresh button in 
Resource Manager is pressed until the instant the report is fully populated 
with the query results. 
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Test 1: Large Site - Zone History OFF 
 

              Table 2. Test Workloads for Large Sites with zone history off 

Test Case 1: Large Site - Zone  
History OFF 

Native Server  
Test 

VMware vSphere 
Server 

Database average locate processing 
time 

2 msec (implied) 2 msec (measured) 

Max Blinks/sec Processed by Database 
500 blinks/sec 

(measured) 
500 blinks/sec (implied) 

Response Time for Tag State Report < 5 sec 3 sec, 3 sec, 3 sec 

Response Time for User Resource 
Report 

< 5 sec 2 sec, 2 sec, 2 sec 

Response Time for Zone History Report < 10 sec 7 sec, 7 sec, 7 sec 

DA CPU Usage < 10% 2 - 4 % * 

DA MEM Usage < 0.1 GB 36 MB* 

SQL Server CPU Usage < 10% 4 - 6 %* 

SQL Server MEM Usage < 1.5 GB GB* 
 

Note: * As measured by Windows Task Manager in the VMware virtual machine. May not be as accurate as in VMware guest 
tools report. Use esxtop data, which is accurate, but record at the virtual machine level, not the process level.   

Test 2: Large Site – Zone  History ON 
 

               Table 3. Test Workloads for Large Sites with zone history on 

Test Case 2: Large Site - Zone  
History ON 

Native Server  
Test 

VMware vSphere 
Server 

Database average locate processing 
time 

close to 50 msec 50-55 msec (measured) 

Max Blinks/sec Processed by Database 
close to 20 blinks/sec 18 -20 blinks/sec 

(measured) 

Response Time for Tag State Report < 5 sec 3 sec, 3 sec, 3 sec 

Response Time for User Resource 
Report 

< 5 sec 2 sec, 2 sec, 2 sec 

Response Time for Zone History Report 25 - 30 sec 27 sec, 24 sec, 28 sec 

DA CPU Usage < 10% 2 - 3 %* 

DA MEM Usage < 0.1 GB 35 MB* 

SQL Server CPU Usage ? 50%* 

SQL Server MEM Usage < 1.5 GB 1.2 GB* 
 

Note: * as measured by Windows Task Manager in the VMware virtual machine. May not be as accurate as in VMware guest 
tools report. Use esxtop data which is accurate but at the virtual machine level, not the process level. 
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Test 3: Medium Site – Zone History OFF 
 

               Table 4. Test Workloads for medium sites with zone history off 

Test Case 3: Medium Site - Zone 
History OFF  

Native Server  
Test 

VMware vSphere 
Server 

Database average locate processing 
time 

2-3 msec (measured) 2.7 msec (measured) 

Max Blinks/sec Processed by Database 500-330 blinks/sec 
(implied) 

370  blinks/sec (implied) 

Response Time for Tag State Report < 5 sec 3 sec, 3 sec, 3 sec 

Response Time for User Resource 
Report 

< 3 sec 1 sec, 1 sec, 1 sec 

Response Time for Zone History Report < 5sec 3 sec, 3 sec, 3 sec 

DA CPU Usage < 7% 2 - 3 %* 

DA MEM Usage < 0.1 GB 35 MB* 

SQL Server CPU Usage < 10 % 2-3 %* 

SQL Server MEM Usage < 1.5 GB 1.1 GB* 
 

Note: * as measured by Windows Task Manager in the VMware virtual machine. May not be as accurate as in VMware guest 
tools report. Use esxtop data which is accurate but at the virtual machine level, not the process level. 

 

Test 4: Medium Site – Zone History ON 
 

                  Table 5. Test Workloads for medium sites with zone history on 

Test Case 4: Medium Site - Zone 
History ON  

Native Server  
Test 

VMware vSphere 
Server 

Database average locate processing 
time 

Unavailable 19 msec (measured) 

Max Blinks/sec Processed by Database Unavailable 52 blinks/sec (implied) 

Response Time for Tag State Report Unavailable 3 sec, 3 sec, 3 sec 

Response Time for User Resource 
Report 

Unavailable 1 sec, 2 sec, 1 sec 

Response Time for Zone History Report Unavailable 3 sec, 3 sec, 3 sec 

DA CPU Usage Unavailable 2 - 3 %* 

DA MEM Usage Unavailable 36 MB* 

SQL Server CPU Usage Unavailable 25-30 %* 

SQL Server MEM Usage Unavailable 1.1 GB* 
  

Note: * as measured by Windows Task Manager in the VMware virtual machine. May not be as accurate as in VMware guest 
tools report. Use esxtop data which is accurate but at the virtual machine level, not the process level. 
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Performance Utilization Findings  

Test 1: Large Site – Zone History OFF 
 

            Table 6. Performance utilization findings for large sites with zone history off 

 

 



  

16 
 

ZEBRA VISIBILITY SERVER SOFTWARE FOR VMWARE INFRASTRUCTURE

Test 2: Large Site – Zone History ON 
 

           Table 7. Performance utilization findings for large sites with zone history on 
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Test 3: Medium Site – Zone History OFF 
 

        Table 8. Performance utilization findings for medium sites with zone history off 
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Test 4: Medium Site – Zone History ON 
 

   Table 9. Performance utilization findings for medium sites with zone history on 
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Deployment Best Practices 
Best practices for deploying VMware virtual infrastructure solutions are 
outlined within the VMware documentation available at: 

 http://www.vmware.com/support/pubs/.  

VMware also offers specific documents on VMware vSphere 4 performance 
enhancements, networking and storage performance, best practices for 
VMware VMFS and resource management with VMware DRS. Here are some 
additional specific recommendations for VMware infrastructure deployments: 

 Make sure that the host server and storage that you will be using to deploy 
VMware ESX is listed on the VMware Systems and Storage Hardware 
Compatibility List (HCL) available at: 

http://www.vmware.com/resources/compatibility/ 

 For best performance, it is highly recommended that you run Zebra’s VSS 
Server on the latest available version of VMware ESX. VMware vSphere 4.0 
was used for tests described in this document. 

 Disconnect unused or unnecessary devices on both the guest and on the 
host, that is, COM ports, LPT ports, floppy drives, CD-ROM drives, and USB 
adapters. Disabling devices frees IRQ resources and eliminates IRQ sharing 
conflicts that can cause performance problems.  

 Make sure that you are running the latest version of VMware Tools in the 
guest operating system of virtual machines. 

 Do not set resource reservations and limits unless required. Set the limit as 
“unlimited”, which is the VMware default setting.  

 To establish a network between two virtual machines that reside on the 
same ESX host, connect both virtual machines to the same virtual switch. If 
the virtual machines are connected to different virtual switches, traffic will 
go through “wire” and incur extra unnecessary CPU and network overhead. 

 Using a SAN device for storage is recommended to best meet I/O 
requirements for applications and also leverage all VMware virtual 
infrastructure features and capabilities. Using iSCSI or NFS, respectively, 
provide the next best storage performance.  If Zebra VSS is deployed onto 
an iSCSI array or NFS server, VMware recommends you have at least a 1 
Gbps connection. If local disks must be used, VMware recommends placing 
the VMware ESX operating system on disks separate from the VMFS file 
system where the virtual machines reside. 

 When provisioning disks use the “eager zero thick disk” setting for better 
performance. Data blocks are cleared (zeroed) out when the virtual disks 
are created. Even though it may take longer to initially create the virtual 
disks, this formatting method is preferred for file, database or messaging 
servers, as it does not suffer the subsequent performance penalty as with 
Zeroed Thick disks. Note that EagerZeroedThick virtual disks can only be 

http://www.vmware.com/support/pubs/
http://www.vmware.com/resources/compatibility/
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created from the ESX console using the vmkfstools –d eagerzeroedthick 
command. 

 Use separate vSwitches (and consequently separate physical network 
adapters) to avoid contention between service console, VMkernel, and 
virtual machines, and between virtual machines running heavy networking 
workloads.  

 Ensure that heavily-used virtual machines do not all access the same VMFS 
volume concurrently and that they are spread across multiple VMFS 
volumes. (Typically a VMFS volume will span a single LUN, but this is not 
always true). When a large number of virtual machines access the same 
VMFS volume concurrently, heavy SAN I/O loads can cause poor disk 
performance. 

 Follow best practices for partition alignment of the VMFS volumes and 
NTFS formatted VMDK disks as described in the following document: 

http://www.vmware.com/pdf/esx3_partition_align.pdf 
 

Licensing 
A customer may use Zebra VSS for their internal use solely for the number of 
sites for which they have paid the applicable license fee.  

Note: A site is defined as a Zebra system consisting of a single instance of VSS 
per physical customer location.  A VSS instance may be installed on a 
dedicated server or on a virtual machine within a hypervisor environment. 

Technical Support 
Zebra Enterprise Solutions (ZES) offers standard and enhanced support 
programs based on customer needs.  Both programs include support for 
Zebra applications regardless whether or not they are deployed within virtual 
environments.  Zebra Enterprise Solutions operates regional support offices in 
several countries, each of which has its own contact information as specified in 
the ZES Customer Support Handbook.  Contact information is available online 
at www.zebra.com/zes; click on Support Login and go to the “Regional 
Support tab”.  

http://www.vmware.com/pdf/esx3_partition_align.pdf
www.zebra.com/zes
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Conclusions  
As our test results show, you can successfully virtualize and maintain good 
performance for Zebra Visibility Server Software using VMware vSphere 4. The 
majority of Zebra Visibility Server Software deployments are good candidates 
for virtualization and can benefit from the many additional features offered by 
a virtualized infrastructure — such as improved management, availability, and 
scalability — thus reducing overall TCO.  

VMware virtual infrastructure makes it simpler and less expensive to provide 
higher levels of availability for Zebra VSS. Taking advantage of key VMware 
virtual infrastructure features such as vMotion, VMware DRS, and VMware HA, 
you can eliminate planned downtime, reduce unplanned downtime, and 
recover rapidly from component or system outages.  

To deploy Zebra VSS successfully on VMware virtual infrastructure, you should 
first clearly understand your organization’s needs and operational 
requirements — both business and technical, for implementing Zebra VSS. It is 
also critical that you follow best practice guidelines specific to Zebra VSS as 
well as those applicable to VMware virtual infrastructure. In general, best 
practices for physical server environments also apply to deployments on 
VMware virtual infrastructure.  

Storage configuration is also critical to any successful database deployment, 
especially in virtual environments such as Zebra VSS, in which you may 
consolidate many different SQL Server workloads on a single ESX host. Often, 
performance issues in virtual environments can be traced to improper storage 
configuration. 
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Resources  
Customers can find more information about VMware and Zebra VSS products 
via the links listed below: 

 VMware official Web site: 

http://www.vmware.com/   

 Zebra Enterprise Solutions Web site:  

http://zes.zebra.com/index.jsp   

 Zebra Visibility Server Software: 

http://zes.zebra.com/products/rtls/middleware/index.jsp  

 VMware Infrastructure 3 and vSphere 4 Product Web site: 

http://www.vmware.com/products/data_center.html 

 VMware download Web site: 

https://www.vmware.com/download/ 

 VMware support Web site: 

http://www.vmware.com/vmtn/ 

 What’s new in VMware vSphere 4 Performance Enhancements: 

http://www.vmware.com/files/pdf/vsphere_performance_wp.pdf   

 System Compatibility Guide for a complete list of compatible hardware: 

http://www.vmware.com/resources/compatibility/pdf/vi_systems_guide.p
df    

 Storage/SAN Compatibility Guide for a complete list of compatible storage 
devices: 

http://www.vmware.com/resources/compatibility/pdf/vi_san_guide.pdf    

 I/O Compatibility Guide for a complete list of compatible networking 
devices: 

http://www.vmware.com/resources/compatibility/pdf/vi_io_guide.pdf . 

 

http://www.vmware.com/
http://zes.zebra.com/index.jsp
http://zes.zebra.com/products/rtls/middleware/index.jsp
http://www.vmware.com/products/data_center.html
https://www.vmware.com/download/
http://www.vmware.com/vmtn/
http://www.vmware.com/files/pdf/vsphere_performance_wp.pdf
http://www.vmware.com/resources/compatibility/pdf/vi_systems_guide.pdf
http://www.vmware.com/resources/compatibility/pdf/vi_systems_guide.pdf
http://www.vmware.com/resources/compatibility/pdf/vi_san_guide.pdf
http://www.vmware.com/resources/compatibility/pdf/vi_io_guide.pdf
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Appendix A. Test Cases for Typical Deployment 
Architectures 
This appendix provides information regarding typical deployment 
architectures and parameter settings for small, medium, and large site 
deployments of the Zebra VSS application. 

Zebra VSS Customer Sizes: Small, Medium and Large 
The size of a Zebra VSS system is typically determined by the settings of the 
following parameters: 

 Blink Rate: This is the number of incoming tag blinks  (network packets) 
per second that the DA service has to be able to process. The processed 
packets are then sent to the database for further processing and storage. 
The Blink Rate will have an impact on the amount of CPU used by the DA 
service and the database. 

Note: Zebra DA is a module that runs as a Windows service. It filters and 
adds additional information (such as zone names) to blink packets before 
sending them downstream to the database. 

 Number of Tags: This is the number of different tag IDs stored in the 
database. Large number of tags in the database may impact the response 
time of some reports in Resource Manager (client app to view and filter 
database data), may lead to intermittent locking of database tables, and 
affect the number of blinks per second that the DA service and the 
database are able to processs. 

Note: The DA service processes and send blinks to the database only as 
fast as the database is able to consume them. The database, and not the 
DA service, is typically the bottleneck that limits the rate of blink 
processing. 

 Tag History: This is the amount of history stored in the database. Tag 
location history (stored in the TBT_LocHistory database table) has the 
most severe effect on performance. Large amounts of data in TBT_LocHist 
can impact the response time of some reports in Resource Manager, lead 
to intermittent locking of database tables, and affect the number of blinks 
per second that the DA service and the database are able to processs. 

 Rate of Database Queries: This is the number of queries per second run 
against the VSS database to refresh reports for Resource Manager clients 
and perform queries from VSS API calls. Generally speaking, the VSS 
database is not designed to support more than a few queries per minute. 
Larger numbers of queries significantly increase SQL Server CPU usage and 
can lead to the locking up of database tables, increase response times, and 
decrease the number of blinks per second that the DA service and the 
database can process. 
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The following table defines small, medium, and large VSS systems based on 
settings of the parameters above. 

                     Table 10. Small, Medium, and Large VSS Systems 

Site Size Blink Rate 
(blinks/sec) 

# of Tags (# of 
records in 
TBT_Tag) 

Tag History (# of 
records in 
TBT_LocHist) 

Rate of db 
Queries 
(queries/min) 

Small 0 - 10 0 - 1000 0 – 10000 0 – 0.1 

Medium 10-50 1000 - 5000 10000 - 100000 0.1 – 0.5 

Large 50-200 5000 - 50000 100000 – 
500000 

0.5 – 5 

 

Zebra VSS Server Deployments 
Zebra VSS servers are deployed in either a single tier or two-tier configuration: 

 Single tier configuration: VSS Services and VSS Database running on a 
single serve 

 Two tier configuration: VSS Services and VSS Database running on 
separate servers 

The table below shows typical server size and deployment for different sites 
sizes. 

                       Table 11. Server Deployment Configurations 

Site Size Tier Min Server Specs. 

Small Single 2 GHz, 2 GB RAM, 20 GB disk 

Medium Single Dual CPU, 2 GHz, 4 GB RM, 40 GB disk 

Large Two-tier VSS server: Dual CPU, 2 GHz, 4 GB RAM, 40 GB disk 
DB server: Quad CPU, 2 GHz, 4 GB, 40 GB disk 

 

OS and Database Servers 
Operating systems supported include: 

 Win 2000, Win 2003, Win 2008 (soon). 

Database servers supported include: 

 SQL 2000, SQL 2005, SQL 2008 



  

25 
 

ZEBRA VISIBILITY SERVER SOFTWARE FOR VMWARE INFRASTRUCTURE

Test Workloads for Small, Medium, and Large Sites 
Three workloads will be tested corresponding to a small, medium, and large 
site as shown in the table below. 

                   Table 12. Small, Medium, and Large Site Workloads 

Workload Blink Rate 
(blinks/sec) 

# of Tags (# of 
records in 
TBT_Tag) 

Tag History (# of 
records in 
TBT_LocHist) 

Rate of db 
Queries 
(queries/min) 

Small 5 500 5000 0.1 

Medium 30 3000 50000 0.3 

Large 100 30000 200000 3 

 
 Prior to testing, the Blink Sender tool is used to populate the TBT_Tag and 

TBT_LocHist tables to the desired level. This tool generates a stream of tag 
blinks and sends them to the DA service across the network. 

 During testing, the Blink Sender tool is used to send tag blinks to the DA 
service at the required rate. 

 Queries are generated using the Resource Manager client application in 
auto-refresh mode. The report to be auto-refreshed is the User Resource 
Status report. 

 The Blink Rate listed in Table 12 is the blink rate generated by the Blink 
Sender tool. Testing determines whether the DA and the database can 
actually handle the load from the specified blink rate. 

Measuring Performance 

Parameters to be measured 
System performance is evaluated bymeasuring the following parameters: 

 Processed Blink Rate:  As indicated in the previous section, the Blink 
Sender tool is used to send a stream of tag blinks to the DA accross the 
network at the rate required in a specific workload or test case. (See Table 
10.) However, the DA service and the database may or may not be able to 
process all the blinks coming in. For example, if the database is unable to 
process all the blinks being sent by the DA service, then some blinks will be 
”dropped” or lost at the output of the DA service once the DA output 
buffer gets full.  The NetConsole tool is used to measure the blink rate 
being processed by the DA service and the blink rate that the database is 
able to consume. 

 DA CPU usage: The amount of CPU used by the DA service. Usage can be 
measured using the Windows Task Manager or Performance Monitor on a 
physical server. The ESXTop tool needs to be used on VMware virtual 
machines. 
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 SQL Server CPU usage: The amount of CPU used by SQL Server. Usage 
can  be measured using the Windows Task Manager or Performance 
Monitor on a physical server. The ESXTop tool needs to be used on 
VMware virtual machines. 

 DA Memory usage: The amount of memory used by the DA service. Usage 
can  be measured using the Windows Task Manager or Performance 
Monitor on a physical server. The ESXTop tool needs to be used on 
VMware virtual machines. 

 SQL Server Memory usage: The amount of memory used by SQL Server. 
Usage can  be measured using the Windows Task Manager or Performance 
Monitor on a physical server. The ESXTop tool needs to be used on 
VMware virtual machines. 

 Resource Manager Response Time: The time required to refresh the 
following reports in Resource Manager: Tag State, User Resource Status, 
and Location History. Response time can be measured simply using a 
stopwatch. The time period measured is from the instant the Refresh 
button is pressed until the instant the report is fully populated with the 
query results. 

Previous Test Results 
When the number of records in the Zone History table (TBO_LocHist) is large 
enough, 50000 records or more, the amount of CPU resources consumed by 
SQL Server and the response time needed to refresh various reports will be 
significantly larger when Zone History recording is ON.  The increased 
response time occurs because each new tag blink in a new different zone 
results in a record added to a huge table (TBO_LocHist) that is not optimized 
to handle large amounts of data. Therefore, the tables below indicate whether 
the values have been measured while Zone History = ON or OFF 

The following table shows typical previous results on physical servers for the 
workloads indicated in Table 12, with Zone History = OFF. 

          Table 13.  Performance Parameters on Physical Server (Zone History OFF) 

Workload Processed Blink 
Rate (blinks/sec) 

DA CPU/Mem 
Usage 

SQL CPU/Mem 
Usage 

Response Times (sec) 

Small 100% of incoming 
flow (5 blinks/sec) 

CPU < 5% 
Mem < 0.1 GB 

CPU < 10% 
Mem < 0.5 GB 

Tag State < 3 sec 
User Resource St. < 3 sec 
Location History < 3 sec 

     

Medium 100% of incoming 
flow (30 
blinks/sec) 

CPU < 10% 
Mem < 0.1 GB 

CPU < 20% 
Mem < 1.0 GB 

Tag State < 5 sec 
User Resource St. < 5 sec 
Location History < 5 sec 

     

Large 100% of incoming 
flow (100 
blinks/sec) 

CPU < 10% 
Mem < 0.1 GB 

CPU < 20% 
Mem < 1.0 GB 

Tag State < 6 sec 
User Resource St. < 6 sec 
Location History < 10 sec 
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The following table shows typical previous results on physical servers for the 
workloads indicated in Table 12, with Zone History = ON. 

            Table 14.  Performance Parameters on Physical Server (Zone History ON) 

Workload Processed Blink 
Rate (blinks/sec) 

DA CPU/Mem 
Usage 

SQL CPU/Mem 
Usage 

Response Times (sec) 

Small 100% of incoming 
flow (5 
blinks/sec) 

CPU < 5% 
Mem < 0.1 GB 

CPU < 10% 
Mem < 0.5 GB 

Tag State < 3 sec 
User Resource St. < 3 sec 
Location History < 3 sec 

     

Medium 100% of incoming 
flow (30 
blinks/sec) 

Not measured 
yet 

Not measured 
yet 

Not measured yet 

     

Large 100% of incoming 
flow (100 
blinks/sec) 

Not measured 
yet 

Not measured 
yet 

Not measured yet 

 
The following table shows typical previous results on VMware Workstation 
virtual servers for the workloads indicated in Table 12, using the server 
deployment configurations indicated in Table 11, and with Zone History = OFF.  

     Table 15.   Performance Parameter on VMWare Workstation (Zone History = OFF) 

Workload Processed Blink 
Rate (blinks/sec) 

DA CPU/Mem 
Usage 

SQL CPU/Mem 
Usage 

Response Times (sec) 

Small 100% of incoming 
flow (5 
blinks/sec) 

CPU < 5% 
Mem < 0.1 GB 

CPU < 20% 
Mem < 0.5 GB 

Tag State < 3 sec 
User Resource St. < 3 sec 
Location History < 3 sec 

     

Medium 100% of incoming 
flow (30 
blinks/sec) 

CPU < 5% 
Mem < 0.1 GB 

* (see comment 
below table) 

* (see comment below 
table) 

     

Large 100% of incoming 
flow (30 
blinks/sec) 

CPU < 5% 
Mem < 0.1 GB 

* (see comment 
below table) 

* (see comment below 
table) 

 

*While the measurments often coincided with those on a physical server, occasionally SQL Server used large amounts of CPU 
for long periods of time for unexplained reasons, leading to unacceptable performance. 
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The following table shows typical previous results on VMware ESX 3.5 virtual 
servers for the workloads indicated in Table 12, using the server deployment 
configurations indicated in Table 11. 

                          Table 16.  Performance Results on ESX 3.5  

Workload Processed Blink 
Rate (blinks/sec) 

DA CPU/Mem 
Usage 

SQL CPU/Mem 
Usage 

Response Times (sec) 

Small 100% of incoming 
flow (5 
blinks/sec) 

CPU < 5% 
Mem < 0.1 GB 

CPU < 5% 
Mem < 0.5 GB 

Tag State < 3 sec 
User Resource St. < 3 sec 
Location History < 3 sec 

Medium Not measured yet Not measured 
yet 

Not measured 
yet 

Not measured yet 

Large Not measured yet Not measured 
yet 

Not measured 
yet 

Not measured yet 
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Individual Test Cases 
This section provides a step-by-step description of the four test cases to be 
studied. 

Test Case 1: Large Workload – Performance with Zone 
History=OFF 
This test case corresponds to the ”Large” site workload listed in Table 12, using 
the two-tier server deployment configuration for a ”Large” site indicated in 
Table 11, and having Zone History = OFF. 

Test Environment: 
Hardware (hosting VMware virtual machines): 

 VSS server: Dual CPU, 2 GHz, 4 GB RAM, single 20 GB disk. 

 DB server: Dual CPU, 2 GHz, 4 GB, 20 GB disk for system and database 
scripts, 30 GB disk for database files.  

Software: 

 VSS server: Windows 2003 Standard Edition, SP2, 32-bit version. 

 DB server: Windows 2003 Standard Edition, SP2, 32-bit version; SQL 
Server 2005, SP3,32-bit version. 

In addition to the VSS server (hosting VSS Services and Tools) and the DB 
server (hosting VSS database), this test requires two client machines with the 
following configuration: 

 Client Machines (VMware virtual machines): Windows XP SP3, single CPU 
2.0 GHz, 2 GB RAM, Internet Explorer 7.0, 100 MB of hard disk space. 

Preparation Steps: 
1. Install VSS 3.8 and VSS 3.8.3 on VSS server, choosing the VSS Services 

and Tools installation option. 

2. Install VSS 3.8 and VSS 3.8.3 on the DB server, choosing the Database 
installation option. 

3. Restore the ”large site” database backup file on the DB server. This 
database backup file will be copied to a folder named ”Large Site DB” on 
the FTP server. This database will have 30,000 records in TBT_Tag and 
200,000 records in TBO_LocHist as indicated for a ”Large” workload in 
Table 3. In addition, it will include 2,000 records in TBO_Object and it will 
include (geometric) definitions for 200 different physical zones. 

4. Verify (in the Resource Type Settings report in Resource Manager) that 
Zone History = OFF 
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Execution Steps:    
5. Launch the Blink Sender tool on the VSS server. Send a blink and verify the 

blink is reported in the Tag State report in Resource Manager. 

6. In the Blink Sender tool, generate a test script that simulates ten tags 
moving through ten different zones. Play this script continuously at a rate 
of 100 blinks per second. 

7. Launch Internet Explorer on one of the client machines. Point it to 
http://Server_IP_Address/ResourceManager/ and open the Tag State 
report. Set the auto-refresh to happen every 20 seconds. This will generate 
three queries per minute as required by the ”Large” workload listed in 
Table 11. 

8. Let Blink Sender and the auto-refreshing  client to run for about three 
minutes before proceeding to the measurement steps below. Keep both 
Blink Sender and the client running during the measurement steps. 

Measurement Steps: 
Note:  Performance Tools such as Task Manager and Perf Monitor will not 
report accurate data when running inside a VMware virtual machine. A tool like 
ESXTop must be used instead. This tool provides CPU and memory utilization 
for the virtual machine as a whole, not process by process. Replace steps 9 
through 12 below with a single step to use ESXTop for measuring CPU and 
memory usage of virtual machines. 

9. Using the Windows Task Manager > Processes tab option, measure the 
SQL Server CPU usage. Try to obtain an average over a period of a couple 
of minutes. 

10. Using the Windows Task Manager > Processes tab option, measure the 
SQL Server memory usage. Try to obtain an average over a period of a 
couple of minutes. 

11. Using the Windows Task Manager > Processes tab option, measure the 
CPU usage of the DA service (DAExecSvc.exe). Try to obtain an average 
over a period of a couple of minutes. 

12. Using the Windows Task Manager > Processes tab option, measure the 
memory usage of the DA service (DAExecSvc.exe). Try to obtain an 
average over a period of a couple of minutes. 

13. Launch the NetConsole tool on the VSS server. Let it run for a couple of 
minutes. Write down the blink rate (number of locate packets per second)  
being processed by the DA service and the blink rate being consumed by 
the database. 

Note: The blink rate being consumed by the database is calculated as the 
blink rate processed by the DA (measured by NetConsole) minus the blink 
rate being dropped at the output of the DA service (also measured by 
NetConsole).  If no blinks are being dropped at the output of the DA 
service, then the blink rate consumed by the database is the same as the 
blink rate being processed by the DA service. 

http://server_ip_address/ResourceManager/
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14. Launch Internet Explorer on the second client machine and point it to the 
location: 

http://Server_IP_Address/ResourceManager/   

Open the Tag State report. Measure the response time when refresing the 
Tag State report, the User Resource Status report, and the Location History 
report. Measure the response time from the time you click the Refresh 
button to the time that the report is populated with the results of the 
query. 

Test Case 2: Large Workload - Performance with Zone 
History=ON 
This test case is the same as Test Case 1, but in Step 4, set Zone History = ON. 

Test Case 3: Medium Workload – Performance with Zone 
History=OFF 
This test case corresponds to the ”Medium” site workload in Table 11 using the 
single-tier server deployment for a ”Medium” site indicated in Table 12. 

Test Environment: 
Hardware (hosting VMWare virtual machines): 

 Server: Dual CPU, 2 GHz, 4 GB RAM, 20 GB disk for system, VSS files, and 
database scripts; 30 GB disk for database files. 

Software: 

 Windows 2003 Standard Edition, SP2, 32-bit version; SQL Server 2005, 
SP3, 32-bit version. 

Client Machines (hosting VMWare virtual machines):  

In addition to the server hosting hosting both VSS Services/Tools and the VSS 
database, this test will require two client machines with the following 
configuration. 

 Windows XP SP3, single CPU 2.0 GHz, 2 GB RAM, Internet Explorer 7.0, 100 
MB of hard disk space. 

Preparation Steps: 
1. Install VSS 3.8 and VSS 3.8.3 on the server, choosing the Full installation 

option. This will install both VSS Services/Tools and the VSS database. 

2. Restore the ”medium site” database backup file on the DB server. This 
database backup file will be copied to a folder named ”Medium Site DB” on 
the FTP server. This database will have 3000 records in TBT_Tag and 
50,000 records in TBO_LocHist as indicated for a ”Medium” workload in 
Table 3. In addition, it will include 500 records in TBO_Object and it will 
include (geometric) definitions for 200 different physical zones. 

3. Verify (in the Resource Type Settings report in Resource Manager) that 
Zone History = OFF. 

http://server_ip_address/ResourceManager/
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Execution Steps:   
4. Launch the Blink Sender tool on the VSS server. Send a blink and verify the 

blinks is reported in the Tag State report in Resource Manager. 

5. In the Blink Sender tool, generate a test script that simulates ten tags 
moving through ten different zones. Play this script continously at a rate of 
30 blinks per second. 

6. Launch Internet Explorer on one of the client machines. Point it to the 
location: 

http://Server_IP_Address/ResourceManager/  

Then open the Tag State report. Set the auto-refresh to occur every ten 
minutes. This will generate 0.1 queries per minute as required by the 
”Small” site workload listed in Table 12. 

7. Let Blink Sender and the auto-refreshing client run for about three minutes 
before proceeding to the measurement steps below. Keep both Blink 
Sender and the client running during the measurement steps. 

Measurement Steps: 
Note:  Performance Tools such as Task Manager and Perf Monitor will not 
report accurate data when running inside a VMware virtual machine. A tool like 
ESXTop must be used instead. The ESXTop tool provides CPU and memory 
utilization for the virtual machine as a whole, not process by process. Replace 
steps 8 – 11 below with a single step to use ESXTop for measuring CPU and 
memory usage of virtual machines.  

8. Using the Windows Task Manager > Processes tab option, measure the 
CPU usage by SQL Server. Try to obtain an average over a period of a 
couple of minutes. 

9. Using the Windows Task Manager > Processes tab option, measure the 
memory usage by SQL Server. Try to obtain an average over a period of a 
couple of minutes. 

10. Using the Windows Task Manager > Processes tab option, measure the 
CPU usage of the DA service (DAExecSvc.exe). Try to obtain an average 
over a period of a couple of minutes. 

11. Using the Windows Task Manager > Processes tab option, measure the 
memory usage of the DA service (DAExecSvc.exe). Try to obtain an 
average over a period of a couple of minutes. 

12. Launch the NetConsole tool on the VSS server. Let it run for a couple of 
minutes. Write down the blink rate (number of locate packets per second)  
being processed by the DA service and the blink rate being consumed by 
the database. 

Note: The blink rate being consumed by the database is calculated as the 
blink rate processed by the DA (measured by NetConsole) minus the blink 
rate being dropped at the output of the DA (also measured by 
NetConsole).  If no blinks are being dropped at the output of the DA, then 

http://server_ip_address/ResourceManager/
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the blink rate consumed by the database is the same as the blink rate being 
processed by the DA. 

13. Launch Internet Explorer on the second client machine and point it to the 
location: 

http://Server_IP_Address/ResourceManager/   

Open the Tag State report. Measure the response time when refreshing the 
Tag State report, the User Resource Status report, and the Location History 
report. Measure the response time from the time you click the Refresh 
button to the time that the report is populated with the results of the 
query. 

Test Case 4: Medium Workload - Performance with Zone 
History=ON 
This test case is the same as Test Case 3, but in Step 4, set Zone History = ON. 

Criteria for Test Success 
If the values measured for test cases listed in the previous section are equal to 
or smaller than the values listed in Table 13 or they exceed the values in Table 
13 by no more than 30 per cent, the test should be considered successful.  
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