
 

H17858 

Technical White Paper 

Dell EMC Isilon and Sectra PACS deliver 
breakthrough performance 

• Exceed performance thresholds while ingesting 100,000 radiology exams per day  

• Load balancing ensures continuous access to medical images 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abstract 
This technical white paper describes how Dell Technologies OEM | Embedded & 

Edge Solutions and Sectra collaborated to design and test a future-proofed Dell 

EMC Isilon-Sectra PACS architecture that would surpass past performance 

thresholds while increasing availability. 
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Executive summary 

Today’s healthcare providers are under extreme pressure. Advances in medical imaging, more stringent data 

protection regulations, and increased demand for centralized access to patient records are contributing to 

exponential data growth rates. One medical area especially feeling the pain of data growth is picture archiving 

and communication system (PACS) as density and volume of medical images experience unabated growth. 

To address rapidly increasing image availability, performance, and scalability requirements in PACS 

environments, Sectra and Dell EMC designed, and tested performance of a new virtualized architecture 

based on Sectra PACS and network-attached Dell EMC Isilon storage. Sectra also wanted to validate that 

storing radiology images on shared storage would improve performance and availability. Traditional 

configurations of directly attaching image storage to individual virtual machines had previously constrained 

performance and increased risk for downtime.  

The comprehensive testing of the Sectra PACS and Dell EMC Isilon configuration exceeded past 

performance limitations and proved that this solution is ready and future-proofed for high-volume production 

environments operated by healthcare providers. The tests recorded breakthrough performance and utilization 

results, including up to 15,000 IOPS and 10-40% utilization, for environments handling 10 million exams 

annually. 

In addition, the load balancing configuration of the Sectra ImageServer/s VMs and the centralized Dell EMC 

Isilon NAS share provide continuous access to images even when an imaging virtual server is disabled. 

With the results of these tests, we are confident that the Sectra PACS-Dell EMC Isilon solution is fully capable 

of meeting the performance, availability, and scalability requirements of today’s modern PACS applications 

today and for years to come. 
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1 Introduction 

1.1 Objective 
The goal was to test the performance of a new future-proofed, virtualized architecture based on a Sectra 

picture archiving and communication system (PACS) and network-attached Dell EMC Isilon storage. Sectra 

also sought to validate that storing radiology images on shared storage would improve performance and 

availability (Figure 1). Traditional configurations of directly attaching image storage to individual virtual 

machines (VMs) had previously presented performance limitations and increased risk for downtime (Figure 2). 

 

Figure 1: Recommended virtualized Sectra PACS and Dell EMC Isilon storage with load balancing 

configuration 
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Figure 2: Traditional virtualized Sectra PACS direct-attached storage configuration 

If successful, the testing would validate that the Sectra-Isilon configuration would surpass past performance 
and scalability thresholds. It also would prove that load balancing of image ingestion across multiple VMs and 
shared storage would increase availability. For example, if one of the image ingestion VMs experienced 
downtime, image processing would be rerouted automatically to other VMs without any loss of access to 
images residing in shared storage.  
 
Sectra and Dell EMC collaborated to configure a virtualized test environment based on Sectra PACS, which 
included Sectra ImageServer/s VMs that ingested images from modalities (i.e. imaging equipment), Sectra 
WISE database and Sectra WISE application servers that index patients and corresponding studies, Sectra 
audit repository database (ARDB), and Sectra Healthcare Server (SHS) database and SHS application 
servers that rendered images for user viewing and streamed them to the Sectra IDS7 radiology workstations.  
 
The WISE, ARDB, and SHS databases ran on Microsoft SQL Server. Images were stored on Dell EMC Isilon 
network-attached storage (NAS). VMware vCenter Servers were used to virtualize the entire test 
environment.  
 
Load and performance tests were designed to simulate high-volume production environments running at 
Sectra customer sites. During test execution, Sectra Monitoring collected data from agents running on VMs 
across the environment to measure and document key performance indicators (KPIs). 
 

1.2 About Sectra 
Sectra is a leading provider of diagnostic imaging and cybersecurity products that enable improved, more 
efficient patient care and better protection of sensitive information. With headquarters sites in Linköping, 
Sweden and Shelton, Connecticut, U.S., Sectra serves healthcare providers via direct channels and partners 
in more than 60 countries. The company was founded in 1978 and today, has more than 1,800 installations 
and 800 employees worldwide.  
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For the last six consecutive years, Sectra received the #1 “Best in KLAS” ranking in customer satisfaction in 
the U.S. for PACS in the large hospital and integrated delivery network (IDN) category. The study was 
conducted by KLAS, a leading healthcare research and insights firm based in Orem, Utah. 

1.3 About Dell Technologies OEM | Embedded & Edge Solutions 
Healthcare is a life-long passion for Dell Technologies. The 6,000+ hospitals worldwide depending on Dell 
EMC solutions underscore why scalable, reliable, and high-performance IT infrastructures are critical to high-
quality, efficient patient care. 

Dell Technologies OEM | Embedded & Edge Solutions provides healthcare OEMs and third-party partners 
with the industry’s leading storage, server, data protection, and virtualization technologies, as well as top-flight 
engineering, sales, marketing, and finance resources.  

Here is a sampling of the many advantages Dell Technologies OEM | Embedded & Edge Solutions provides 
to partners: 

• Dedicated engineering and project management 

• Integrated solutions to streamline and speed time to market 

• Complete portfolio of storage, data protection, and hyperconverged solutions delivered via the cloud 
or data center 

• Investment protection and flexible OPEX consumption models  

• Global network spanning supply chain, service and support 

• Financial resources to address challenges of trade regulations, certifications, and tax laws 

Backed by Dell Technologies OEM | Embedded & Edge Solutions, partners are better able to drive 
innovation, accelerate time to market, and increase their competitiveness. Most importantly, Dell 
Technologies OEM | Embedded & Edge Solution partners gain the freedom and resources to focus on 
business value and deliver better patient outcomes. 

1.4 Healthcare industry streamlines exponential data growth with Dell 

EMC Isilon storage 
Consolidation of independent hospitals into vast healthcare networks is driving increased demand for 
enterprise-wide solutions that keep pace with skyrocketing data growth. These solutions must provide 
healthcare providers with continuous application availability, superior data protection, simplified management, 
turbo-charged performance, and massive scalability. 
 
PACS is one of the fast-growing digital solutions in healthcare. Healthcare organizations can reduce costs 
and improve operational efficiency by consolidating image data from multiple departmental PACS into a 
single, shared storage solution.  
 
Dell EMC Isilon scale-out storage provides the best of two worlds to healthcare providers and partners with a 
centralized share for medical images and the capability to create and assign multiple storage pools by 
departments. Further, IT staff can differentiate storage pools by storage node, such as SSD, SAS, and SATA, 
to reflect varying departmental requirements and achieve maximum efficiency.  
 
In addition, Dell EMC Isilon is simple to manage, scales to larger capacities in under a minute, and provides 
extremely high availability. To enable increased security of healthcare data, Dell EMC Isilon supports Data at 
Rest Encryption with self-encrypting drives (SEDs), as well as Server Message Block (SMB) encryption in 
flight. 
 
 
 

https://medical.sectra.com/about-sectra/sectra-pacs-best-in-klas/
https://klasresearch.com/home
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Dell EMC Isilon offers a wide range of connectivity options to both PACS and Vendor Neutral Archive (VNA) 
environments. Compared to managing separate departmental PACS and IT systems, VNAs manage DICOM 
and non-DICOM data in a single consolidated data repository, which reduces operational expenses and 
increases storage management efficiency. Dell EMC Isilon storage solutions support VNA functionality with 
features such as data deduplication, automated tier-to-tier media migrations, security, metadata management, 
and encrypted replication. 



 

9 Dell EMC Isilon and Sectra PACS deliver breakthrough performance | H17858  

 

Dell Technologies OEM | Embeded & Edge Solutions 

2 Dell EMC Isilon-Sectra PACS testing results: breakthrough 

performance and utilization 
The tests of the Isilon storage and CPU environments surpassed expectations, exceeding performance 
thresholds of some of Sectra’s largest customer production sites. The infrastructure easily ingested 100,000 
exams per day or 10 million exams per year while providing excellent end-user performance.  
 
There was even enough CPU power and storage capacity to support 30-40 million exams annually, but we 
were constrained by performance limitations of the testing tools handling certain functions, such as DICOM 
updating and transmission of HL7 messages. We did not address the testing tools limitations because the 
overall configuration exceeded past performance thresholds.  
 
In addition, the configuration resolved past performance issues when deleting studies from the storage 
system for archival purposes. We attribute the improved performance to the combination of load balancing of 
the ImageServer/s VMs and consolidating storage onto the Dell EMC Isilon. 
 
Figures 3, 4, 5 and 6 highlight a sampling of the many tests that were executed. Together, the tests show high 
performance and low utilization across key components of the infrastructure, such as the ImageServer/s, 
Isilon, SHS database server, and WISE database server solutions.  
 
Figure 3 details the results of the ImageServer/s and Isilon CPU utilization tests. The tests typically showed 
30-40% utilization with the highest spike staying below 50%. 
 

 

Figure 3: Sectra ImageServer/s CPU utilization 
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As shown in Figure 4, with four image servers each hosting four DICOM service class providers (SCPs), there 
was a total load of approximately 15,000 IOPS in the Isilon environment. The IOPS is based on 700 write and 
200 read IOPS per SCP. 4 Servers with 4 SCPs per server resulting in 16 x 900 IOPS. 
 

 

Figure 4: Read and write IOPS per DICOM SCP 
 

Testing the Sectra Healthcare Server and WISE database server with Isilon also recorded low utilization rates 
typically ranging from 10-40% as shown in Figures 5 and 6.  
 

 

Figure 5: Sectra Healthcare Server and Isilon operating system utilization  
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Figure 6: WISE database server and Isilon operating system utilization 
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3 Dell EMC Isilon-Sectra PACS configuration 

3.1 Complete virtualization 
To achieve maximum efficiency and mirror typically virtualized production sites, VMware vCenter Server was 
used to virtualize the entire test environment, including all application and database servers and workstations. 
Two Dell PowerEdge R740 Rack Servers functioned as the virtual hosts. Figure 7 details the VM 
specifications.  
 

 

Figure 7: Virtual machine specifications 
 

3.2 Dell EMC Isilon storage configuration 
As mentioned, the test was an opportunity to validate improvements enabled by a shared storage 
environment as opposed to directly attaching storage to the image ingestion servers. Short-term radiology 
images and backups were stored on the Dell EMC Isilon while the Sectra databases ran on VMs connected to 
Dell EMC Unity storage. 
 
Figure 8 describes the Dell server and Dell EMC storage infrastructure. The networking environment was 
based on two Dell EMC S4048-ON 10GbE switches (MTU 1500) and a Brocade 6505 Switch (16G fiber 
channel). Figure 9 details the storage specifications.  
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Figure 8: Server and storage infrastructure 
 
 

 

Figure 9: Dell EMC Isilon, SSD, Dell EMC Unity storage specifications 
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3.3 Test harness 
Four components were used to create a test harness to execute tests and capture results: 

• Modality simulators emulated the sending of images. The simulators would select a study, assign a 
random patient ID and study ID, and then send it to the ImageServer/s image ingestion VMs.  

• User load generators running on ten IDS7 workstations specified the number of users, speed of user 
clicks, and assigned radiology work lists to users.  

• Performance logging captured every click in a patient record and monitored performance metrics, such 
as read performance and time to move from one study to another. 

• Sectra Monitoring captured CPU utilization, image ingestion speed, and time to transfer images from 
modalities to user workstations. 

 

3.4 Overall Dell EMC-Sectra virtualized testing environment 
The overall environment configured for testing included the test harness, as well as Sectra PACS, Dell EMC 
Isilon, Dell servers, Dell EMC Unity storage, and switches. (Figure 10) The entirely virtualized environment 
includes multiple Windows clients running various functions, such as load generation, modality simulators, 
and Sectra IDS7 user workstations. 
 

 

Figure 10: Sectra PACS-Isilon virtualized testing environment 
 
 
The simulation loads are based on 30 IDS7 workstation users and 20 modality simulators that send mixed 
production loads of approximately 100,000 exams per day at a rate of 10 million exams per year. The loads 
are also equivalent to one study per second (300 days per year, 10 hours per day). 
 
The modalities were configured to write to the Isilon NAS share. Each ImageServer/s had an identical 
configuration to enable load balancing. 
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4 Test methodology 
To reflect the provisioning of storage to multiple labs in a healthcare environment, pools of Isilon storage were 
assigned to 18 base folders that were associated with 18 modality simulators sending images to the Sectra 
ImageServer/s VMs. The modality types were distributed as shown in Figure 11, again to mirror a typical 
healthcare environment. 
 

 

Modality  Distribution 
Number of  
Modalities 

Number of  
Images 

Computed radiography 47% 4 120,000 

Computerized tomography 18% 4 45,000 

Magnetic resonance 10% 4 25,000 

Mammography 8% 2 20,000 

Nuclear medicine 2% 1 5,000 

Ultrasound 12% 2 3,000 

X-Ray angiography 3% 1 7,500 
 

Figure 11: Distribution of modality types 
 
 
The modality simulators sent a fixed set of images at pre-selected speeds to generate random studies and 
update them with patient ID, name, date of birth, along with study ID, description, date and modality. The 
modality method used was a modified batch store. Figure 12 shows the load generation selections running on 
an IDS7 workstation with 50 frames per second (FPS) for a CT stack full import and full load of 300 users. 
 

 

Figure 12: Load generator screen 
 
 



 

16 Dell EMC Isilon and Sectra PACS deliver breakthrough performance | H17858  

 

Dell Technologies OEM | Embeded & Edge Solutions 

To simplify the test, DICOM SCPs were set up to execute archive status copy. This enabled the autofiler to 
purge images from the Isilon storage to recover disk space, keep storage thresholds at 85-90%, and test 
delete performance. It also eliminated the need to set up a separate archiving environment that would be 
running in a production environment. 
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5 Test execution 
The tests were performed over six days at a Dell EMC E-Lab interoperability testing facility in Cork, Ireland 
across the four areas listed below. While image ingestion with purge is standard for production environments, 
we tested image ingestion without purge to compare the two environments and measure the impact of 
purging. 
 
Image ingestion without purge 

• Modality simulators from multiple imaging sources  

• Sectra Monitoring measured time to move images from Isilon to the client   

• Simulation of 10 million exams/year (3,000 exams per hour) 

• KPIs: write speeds, disk queues, IOPS, database performance, WISE server log data 
 
Image ingestion with purge 

• Modality simulators from multiple imaging sources  

• Sectra Monitoring measured time to move images from Isilon to the client  

• Simulation of 10 million exams/year (3,000 exams per hour) 

• KPIs: write speeds, disk queues, IOPS, database performance 
 
Viewer performance 

• Simulation of viewer experience with load generator 

• Simulation of 200 simultaneous users during image import 

• One staff viewer for subjective testing 

• KPIs: read speeds, disk queues, chunk generation times, next case performance, staff viewer test results 
 

Image deletion 

• Autofiler purging imported data 

• Small file efficiency setting 

• KPIs: disk performance, IOPS, disk queues 
  
The tests were initiated by loading the environment with images generated by the modalities. The DICOM 
router would feed images to the Sectra ImageServer/s VMs and load balance their distribution for maximum 
performance. The ImageServer/s VMs would store the images on the Dell EMC Isilon NAS share.  
 
Tests were performed in three phases with Sectra Monitoring capturing performance characteristics: 
 

• Phase 1: Tested an empty system with only modality and HL7 production running at maximum 
throughput. 

• Phase 2: Tested production and workstation load with mixed write and read. 

• Phase 3: With production loads, workstations and autofiler running simultaneously, we tested realistic 
loads with a mix of read, writes, and deletes to recreate a scenario that previously generated performance 
shortcomings. 

 
Approximately 500-600 simultaneous clinical users were simulated that would download images stored on the 
Isilon via the Sectra Healthcare Server to the client workstations for viewing and initiating requests, such as 
3D rendering. The test environment was configured to handle 10 million radiology exams in a year. 
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Here are the steps that were followed to perform the testing: 
 
1. Initially start with an empty system 
2. Start modality import and measure KPIs while system is filling 

a. Run different loads and document KPIs per load 
i. 1 million exams per year, 250 days per year, 8 hours per day=>1 exam per 7 seconds 
ii. 5 million exams per year, 250 days per year, 8 hours per day=> 1 exam per 1.5 seconds 
iii. 10 million exams per year, 250 days per year, 8 hours per day=> 1 exam per .7 seconds 

3. Run load generator on IDS7 workstations 
a. Run different loads and document KPIs per load 

i. No import 
1. 20 clients 
2. 100 clients 
3. 200 clients 
4. 300 clients 

ii. 5 million exams per year 
1. 20 clients 
2. 100 clients 
3. 200 clients 
4. 300 clients 

iii. 10 million exams per year 
1. 20 clients 
2. 100 clients 
3. 200 clients 
4. 300 clients 

4. Run full load until autofiler disk check starts at 95% full share 
5. Repeat tests in 2 and 3 with disk check running 
6. Manually test examination administration performance on IDS7 workstation with disk check running 
7. Document KPIs 
8. Test complete 
 
In a production environment, images marked as final status automatically should be moved from the short-
term Isilon storage to a long-term archive for increased performance and efficiency. For increased availability, 
a backup DICOM router and replication of both the short-term and archive storage are recommended. 
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6 Conclusion: future-proofed for today’s modern healthcare 

applications 
The comprehensive testing of the Dell EMC Isilon and Sectra PACS configuration proved that this solution is 
fully ready for high-volume production environments operated by healthcare providers. The tests recorded 
breakthrough performance and utilization, including up to 15,000 IOPS, as well as 10-40% utilization, for 
environments handling 10 million exams annually. 
 
In fact, limitations of the testing tools prevented the system from fully maximizing the performance and 
capacity capabilities of the Dell EMC Isilon and Sectra PACS infrastructure. Even with these limitations, the 
testing results far surpassed our expectations. 
 
In addition, the load balancing configuration of the Sectra ImageServer/s VMs combined with the centralized 
Dell EMC Isilon NAS share provide continuous access to images even when an imaging virtual server is 
disabled. 
 
With the density and volume of medical images growing at exponential rates, healthcare providers demand a 
future-proofed solution designed to meet the high performance, high availability and massive scalability 
requirements of today’s modern healthcare applications. We are confident that the Dell EMC Isilon-Sectra 
PACS solution is fully capable of meeting those requirements today and in the years ahead.   
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A.1 Appendix 

A.1.1 Terminology 

DICOM (Digital Imaging and Communications in Medicine) is a standard for handling, storing, printing, and 
transmitting information in medical imaging across various devices, such as modalities and PACS image 
rendering servers. DICOM devices can interchangeably play the roles of service class user (SCU) and service 
class provider (SCP). 
 
Health Level-7 (HL7) refers to international standards for transfer of clinical and administrative data between 
software applications used by healthcare providers. These standards focus on the application layer, which is 
"layer 7" in the OSI model.  
 
Modality is a type of medical imaging equipment, such as radiography, ultrasound, nuclear medicine, 
computed tomography, magnetic resonance imaging and visible light. 
 
Picture archiving and communication system (PACS) is a medical imaging technology that provides 
centralized, efficient storage of images generated by modalities. The universal format for PACS image 
storage and transfer is DICOM. 
 
Service class provider (SCP) and service class user (SCU) are roles performed by DICOM devices. An 
SCP functions as a server or device that receives messages, such as a workstation set up to only receive 
images. The SCU typically initiates communications or sets up association between the SCU and SCP. 
DICOM devices can interchangeably serve in SCU and SCP roles. 
 
Vendor neutral archive (VNA) stores medical images using a standard format and interface, making them 
accessible to clinicians regardless of the proprietary PACS that created the images. Unlike PACS solutions, 
which are not designed to exchange data with each other, the VNA is a centralized, easily accessible and 
interoperable repository. 
 


