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 Introduction  1

Tuning Intelligence2day® for performance is in many ways like constructing a 

house. You must find a suitable location with rich soil, build a solid foundation to 

support two or three levels, install the electrical and plumbing, finish the walls for 

painting and decorating, and finally conduct ongoing maintenance. 

 

Comparable items to address when tuning Intelligence2day® performance include: 

● Windows Server   

● Microsoft SQL Server Database 

● Apache Cassandra Database 

● Apache Solr Search Index 

● Lucee Application Server 

● Microsoft IIS Web Server 

● SMTP Server   

● Hardware and Network infrastructure 

 

Although no single component is more important than any other in achieving high 

performance, it is imperative to start correctly. If you do not build a solid 

foundation, the remainder of the application will always be plagued by 

deficiencies in earlier components. 
 

This White Paper describes important tuning parameters and settings that you can 

adjust to improve the performance of Intelligence2day®. It describes each setting 

and its potential effect to help readers make an informed decision about its 

relevance to their system, workload, and performance goals. 
 

This White Paper is primarily for information technology (IT) professionals and 

system administrators who need to tune the performance of a server that is 

running Intelligence2day®. It aims to provide examples and directions of how to 

dimension hardware and network resources to run Intelligence2day® with optimal 

performance, making it fast and reliable to users. 

http://www.comintelli.com/
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 Performance Requirements 2

The first question to ask yourself is what the performance requirements and goals 

are for your Intelligence2day® system, i.e. how fast and reliable should it be for 

your target group? 

 

Performance will depend on six main factors, as described in the table below: 

 

Performance Factor Estimate 

Users: 

 

● Number of current users: 

● Number of concurrent users: 

Content Feeds: 

 

● Number of content feeds: 

● Update frequency of feeds 

● Number of articles: 

Search indexing: 

 

● Type and size of documents: 

● Search indexing frequency: 

● Number of attached documents: 

● Total size of attached documents: 

Taxonomy: 

 

● Number of topics: 

● Complexity of topic rules: 

E-mail alerts: 

 

● Number of outgoing e-mail alerts: 

Start page: 

 

● Number of different Dashboards: 

● Complexity of objects and content 
displayed on each Dashboard: 

 

Table: Performance factor 

http://www.comintelli.com/
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By estimating these factors well, the IT organization will be able to dimension 

hardware and resources to meet the performance goals. Each of these are 

described shortly in the following text. 
 

2.1 Users  

It is not easy to foresee how the users will be active users in the system, yet this 

will influence required hardware and network resources. 

 

Therefore, it is important to measure systems performance regularly over time, 

e.g. How many will use the system simultaneously? What are the peak hours? Will 

they use the system interactively or will they subscribe to information on a daily 

basis, using e-mail or other means? Will interactive users mainly search and read 

articles or create reports and use analytical functions? 

 

2.2 Content feeds 

The more content that is fed into the more resources are required to e.g: 

● Check for updates in a content feed (normally done daily Enterprise is 
checking hourly) - consumes bandwidth 

● Adding new content to the system - consumes resources both from SQL 
Server, the Search Engine and Application Server 

● On a daily basis, Intelligence2day® would typically handle thousands of new 
Articles and a couple of hundred feeds before this becomes a bottleneck 

 

2.3 Search indexing 

The default setting in Intelligence2day® is that new content is indexed in real 

time, soft committed and made searchable after 1 second, and hard committed 

(saved to disk) after 60s. 

 

These settings can be changed to less frequent intervals to save system resources 

like CPU and Disk. 

 

2.4 Taxonomy  

The size of the taxonomy (i.e. the number of topics) and the number of topic rules 

to be processed effects systems performance.  

 

http://www.comintelli.com/
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However, Intelligence2day® would typically handle hundreds of topics and rules 

before this becomes a major performance issue. The combination of high inbound 

information flow and many topic rules might be a potential performance problem. 

 

2.5 E-mail alerts 

A popular user feature is the ability to subscribe to information using e-mail 

alerts. Intelligence2day® has the potential to send out a million emails per day! 

The default Outgoing Mail Server in Windows can only process about two e-mails 

per second. This means that the system is able to send about 90.000 e-mails per 

day, unless a faster SMTP server is installed or available at the network. 

 

Since the users can select what hour the e-mail should be generated, it’s likely 

that there are peaks on the e-mail side during the day. For example, if 10.000 e-

mails are generated at noon, this would mean that the last e-mail arrives more 

than an hour later. 

 

A very large number of instant email alerts may cause publishing and inbound 

information processed to slow down. 

 

2.6 Start Page 

It is possible to set up an unlimited number of Dashboards in Intelligence2day®, 

each with its own design and layout. The Dashboard can potentially display dozens 

of widgets and hundreds of articles. The more information that is placed on the 

start page, the slower the page will load. 

 

External widgets may sometimes delay the page loading time if there are slow 

widget response times or network problems. To avoid these potential problems, 

widgets should be selected and tested thoroughly. 

 

It is uncommon that the dashboard takes more than 2-4 seconds to load, and any 

response times longer than this should be investigated and fine-tuned. 

 

http://www.comintelli.com/
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3 Tuning Server Components 

There are seven server components in an Intelligence2day® system that can be 

tuned and configured to optimize performance: 

1. Windows Server    

2. Microsoft SQL Server 

3. Apache Cassandra 

4. Apache Solr 

5. Lucee Application Server 

6. IIS Web Server 

7. SMTP Server 

 

3.1 Windows Server 

The Operating System (O/S) manages the resources to all applications running on 

the system. Normally, Windows Server 2008 64bit Standard Edition and web server 

IIS 7 will be sufficient. Running Windows on its own will allocate some resources. 

Typically, Windows will need to allocate 2 GB of RAM to run efficiently. 

 

3.2 Microsoft SQL Server 

SQL Server is very memory intensive, about 500Mb RAM should be allocated for 50 

000 articles and 10 GB RAM for 1 million articles. In addition, about the same 

amount of disk should be allocated for the database files stored on disk. If SQL 

Server is installed on the same system as Intelligence2day® it’s very important to 

use two or more CPU’s with multiple cores, otherwise the system might be 

unresponsive during SQL transactions. 

 

3.3 Apache Cassandra 

Apache Cassandra™ is a leading NoSQL database platform for modern applications 

offering benefits of continuous availability, high scalability & performance, strong 

security, and operational simplicity. Cassandra is disk intensive but works with 

slower disks, when it caches data in RAM. Cassandra’s performance benefits a lot 

if it’s deployed on SSD disks. Typical memory requirements configuration for 

Cassandra is 1 GB RAM  

http://www.comintelli.com/
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3.4 Apache Solr 

Solr is the true workhorse and front end data repository in Intelligence2day®. The 

search engine used to index all content and make it searchable and browsable. It 

also acts as a data cache for other sources (disk & database) providing content to 

all parts of the system like news channels on the start page and email alerts. The 

major parameters for allocating RAM and disk space to Solr is the number of items 

indexed and the type of content, e.g. a 100 Mb PDF file consumes more resources 

than a small text file. Typically, Solr would require 2 GB-6 GB RAM and 10-20 GB 

disk. On systems with large data volumes, consider to deploy the data collections 

on SSD, for optimal performance.   

 

3.5 Lucee Java Application Server 

Intelligence2day® is bundled with Lucee. 

Lucee manages all user interfaces and server interactions with data, 

communicating with the file system, SQL Server and the Search Engine. Lucee also 

caches templates and data results sets from SQL. Allocate RAM according to the 

number of users and expected data transfers. A typical value assigned to Lucee is 

2-4 GB. 4 GB would in most cases be sufficient for about 5.000 users and 100 

Feeds. In production systems, the recommendation is to maximize the query cache 

and enable the trusted template cache, not having to read the files from disk on 

requests.  

 

3.6 Web Server 

The web server is usually capable of handling any intranet site using the default 

settings. Most transactions are logged by Intelligence2day® and there is no need 

to have the logging function in IIS turned on. This will reduce disc activity and 

increase performance. 

 

3.7 SMTP Server 

The SMTP Server in Windows handles outgoing emails and routes them to their 

intended recipients. It has limited options for performance tuning and it is 

important to ensure that the settings in number of recipients, messages and 

message size are at a sufficient level. If an SMTP server with higher capacity is 

required, either use an existing service available on your network, or install a 

more powerful SMTP server for handling outgoing e-mails.  

http://www.comintelli.com/
http://www.comintelli.com/


                         

 

www.comintelli.com 

 

 Copyright Comintelli 2017 S-143-G    9(18) 

 

 

 

WHITE PAPER – Dimensioning Intelligence2day® for Optimal Performance 

 

3.8 Logging 

Each server component logs transactions and errors. Minimize logging operations 

has major impact on performance, especially if the system us deployed on 

standard, non SSD, disks. By default, many components log transactions on INFO 

level, in general log levels should be set to WARN. Consider turning of logging for 

non-essential operations such as www-server and query logging for Solr.  

 

3.9 Antivirus 

Comintelli recommends all Servers to be protected by an antivirus solution. But 

constantly monitoring some core parts of the system will have severe performance 

implications. Since the infection risk is very low for these system processes and 

file types, they should be excluded from constant monitoring to maintain 

performance. Services that should be excluded from real time monitoring are Solr, 

Cassandra, SQL Server and Lucee. The following file types should be excluded 

from monitoring: .cfm, .cfc, .xml, .log, .csv  

 

 Parallelizing Unattended Tasks  4

Each request is handled as a thread executed in one CPU core. If you have long 

running automated tasks (cron) such as retrieving data from feeds or a large LAN 

import the jobs can be parallelized to be able to handle more data in a shorter 

time, utilizing the CPU more efficiently.  

 

Content Retriever feeds has a build it capability to be executed in different task 

queues. Each queue will be executed in a separate CPU core. For example, if the 

CPU has 8 cores and you want to allocate 25% of the CPU to these tasks, assign the 

feeds to two different queues. If multiple jobs are assigned to the same queue, 

they will be executed sequentially, one after another. Be cautious and don’t 

utilize the CPU for cron tasks too much, when it might have negative performance 

implications on the user's front end. 

  

http://www.comintelli.com/
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 Hardware and Network Configuration   5

There are no absolute figures for configuring the hardware and network, necessary 

to make an Intelligence2day® application run fast and smooth. In the table below, 

some typical use cases are presented with estimated hardware and network 

configurations. 

 

Table: Estimated Hardware and Network configurations 
 

When allocating hardware and network resources, it is worth recalling that these 

resources are relatively inexpensive, yet have a large impact on users’ perception 

of an Intelligence2day® system. It may therefore be worthwhile over dimensioning 

hardware resources slightly to ensure high performance. Note that there might be 

license restrictions / CPU kernel for SQL Server. 

 

 Small:  
About 100 
Registered Users  
(10 concurrent),  
20 feeds,  
50 000 articles 

Medium: 
About 1000 
Registered Users  
(50 concurrent),  
80 feeds,  
250 000 articles 

Large: 
About 5000 
Registered Users 
(100 concurrent), 
200 feeds,  
1 million articles 

Processor  
(or equivalent) 

Intel® Xeon® 
E5-2403 v2 4 Cores 

Intel® Xeon® 
E5-2630 v3 8 Cores 

Intel® Xeon®  
E5-2697 v3 14 
Cores 

Memory 8 GB RAM 16 GB RAM 32 GB RAM 

Disk IOPS 
4K QD32 +2000 +50.000 +90.000 

Hard drive, 
Disk space 100 GB 200 GB 300 GB 

Network 100 Mbit 100 /1000 
Mbit 1 Gbit 

Server Operating System Microsoft Windows Server  
(rec. 2008 R2 64bit) 

Server Database 
Intelligence2day®  
Enterprise  is 100% T-
SQL compatible 

Microsoft SQL 
Server Express 
Edition 

Microsoft SQL Web 
Server Edition 

Microsoft SQL 
Enterprise 
Edition. 

Client Browser 
Requirement 

Internet Explorer 11 or above is recommended. 
Works well with Chrome. 

Optional functionality 
requirements 

Internet access from the server is required to download 
external web-feeds. 
 
Internet access from the clients is required to generate 
client driven graphs and translation functionality. 

http://www.comintelli.com/
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Several processes within Intelligence2day®, such as content retrieval and search 

indexing, are disk intensive. For all systems, but especially systems with many 

users, feeds and articles it’s highly recommended to use Solid State Disks (SSD) to 

avoid bottlenecks in the file system. Smaller Intelligence2day® systems run well 

on Virtualized Servers discussed in the next chapter. 

 

 Scalability and failover 6

In order to be time and cost efficient, Intelligence2day® is normally implemented 

in steps, starting with a smaller number of users and documents and then scaling 

up to many thousands of users and millions of documents.  

 

In these cases there may be a need to scale out parts of the system or even build a 

scalable system with load balancing and failover functionality. These 

configurations are supported by Intelligence2day® but needs some planning and 

configuration time. 

 

This scaling process can be done in different ways.  

6.1 Vertical Scaling 

Vertical scaling is the easiest and most common way to be able to handle more 

information and users. It is possible to simply add more CPU’s / cores and more 

RAM to an existing server. 

 

Note that the SQL Server license might require upgrades in order to support more 

CPUs. 

 

In general it is recommended to focus more on higher clock speeds rather than 

more CPU cores. More cores would make it possible to run more processes in 

parallel, but individually they would not be completed any faster. Systems with 

less than 4 cores might suffer from delays when different parts of the system are 

very active (e.g database, search and application server). 

 

6.2 Horizontal Scaling 

Large scaling (i.e. tens of thousands of users or millions of documents), may 

require more resources than is possible to fit into one single server. 

http://www.comintelli.com/
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Intelligence2day® supports different scaling models and as a first step, it is 

possible to split the application in major parts to allow for horizontal scaling. This 

includes: 

● SQL - Server can be installed on a separate server or cluster of servers 

● Solr - Search Engine can be installed on a separate server or cluster 

● Lucee - Application Server can be installed on a separate server or cluster 

● Web - server can be installed on a separate server or cluster 

● SMTP - Server can be installed on a separate server 

The first step of horizontal scaling is usually to move out the SQL Server database 

to a separate server or server farm. A dedicated SMTP server is usually already in 

use at large corporations.  

 

The next step would be to scale out the Apache Solr to a dedicated server. 

If the scale out model is not sufficient and very large scaling is needed or the 

availability requirements are very high, it's possible to run Intelligence2day® in a 

clustered environment with both load balancing and failover functionality. 
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 Virtual Server Environments 7

Running business applications in a virtual environment (i.e. not on a dedicated 

physical server) has become common for many businesses today. The main 

advantage from a business perspective is the lowering in running costs and better 

use of hardware resources compared to physical servers. 

 

Intelligence2day® has been implemented on different virtualization platforms, 

such as VMware (https://en.wikipedia.org/wiki/VMware) and Hyper-V 

(https://en.wikipedia.org/wiki/Hyper-V). 

 

Larger systems might experience bottlenecks in virtual environments, when 

sharing resources with other applications and critical resources such as disks might 

be located at other locations or having data transfer speed degraded due to 

network utilization etc. 

In this White Paper, we are focusing on VMware which is more commonly used 

today. 

 

7.1 Main differences between a physical and virtual server   

In a virtual server hardware resources are shared with other guests (servers), 

which mean that on a heavily utilized host you may have to wait for resources to 

get available. 

 

In a physical server you know what you get in terms of hardware resources, the 

CPU and hard drives are always dedicated for the server’s requests. There is also a 

cost saving and environmental aspect in running a virtual server.   

 

7.2 Tuning items in a virtual environment 

The following factors are important to consider when implementing 

Intelligence2day® in a virtual environment: 

 

● Location of the virtual server - Keep the distance between the discs (SAN) 
and the server as short as possible, since the longer the distance, the slower 
transfer rates. 

● Host server utilization - Keep the host server utilization as low as possible, 
since the host server needs to be able to handle a lot of request during peak 
load. 

http://www.comintelli.com/
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● SAN (Storage Area Network) - If a SAN is used, keep in mind that 
Intelligence2day® saves all articles in the system as XML files on the SAN and 
that the Search index is very disk intensive. SAN access times are more 
important than throughput. 

● CPU - In a virtual environment, CPU resources are shared, which means that 
you never really know how much resources you get. Worth mentioning is that 
you do not get automatically higher performance allocating more CPU’s to 
the virtual machine, this has to do with the “wait-time” mechanism. As a 
VMWare administrator, you should never allocate more vCPUs to a guest 
server than half the vCPUs available  on the physical server. 

 

7.3 Virtual Machine Ready Time 

There are several challenges that accompany a virtualized server infrastructure. 

To achieve optimum performance in a virtual environment, you must consider 

what is known as ‘ready time’, which is the time a virtual machine must wait 

before it can have resources allocated to it on one or more of the host server’s 

physical CPUs. 

 

Access to the physical CPU is handled by something called the ESX Server 

scheduler. As the number of virtual machines increase, and/or the CPU utilization 

gets higher, the scheduler is more likely to force a virtual machine to wait for CPU 

resources. Even virtual machines that are basically running in idle state need small 

amounts of CPU time to conduct various maintenance tasks. 

 

Resource scheduling in a virtual environment is more complex than it is on a 

physical server. This is because there are two layers of scheduling rather than just 

one. On a physical server, the operating system directly allocates CPU resources to 

applications. 

 

In a virtual environment, the ESX server scheduler allocates a ‘piece’ of CPU time 

to the virtual operating systems, and those operating systems allocate what are 

now virtual CPU resources to the applications running on that virtual machine. 

 

There are several factors that affect a virtual machine’s ready time, these are: 

● Number of virtual machines running on the host server 

● Overall CPU utilization - If the CPUs of the host server are already heavily 
used, ready times will be high. Always try to keep this value low – talk to the 
VMWare administrator. 

http://www.comintelli.com/
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● Number of virtual CPUs configured for a virtual machine – If a virtual 
machine is configured to use two CPUs rather than just one, both physical 
CPUs must be available at the same time if a multithreaded task needs to be 
scheduled. This is key! – You do not get automatically higher performance 
allocating more CPU’s to the virtual machine. 

 

7.4 Analyzing capacity    

The leading cause of performance problems in Virtual Environments is a lack of 

capacity. These capacity bottlenecks result from too many virtual machines 

wanting too many resources at the host, cluster, or resource pool level. For any 

virtual environment, to find and predict the bottlenecks are the most difficult 

challenges. 

 

Without sophisticated analysis tools, VMware and Hyper-V system administrators 

face a difficult task to keep their VM environment capacity bottleneck free. An 

excellent third party tool for this is for example Foglight from Dell 

(http://software.dell.com/solutions/performance-monitoring/). 
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 A Practical Example 8

There are many aspects of the over-all server performance of a server, but in this 

case we will focus on queries/second provided by Solr, since the search engine is 

the main engine in Intelligence2day® and improvements here, makes a big 

difference for the users perception of the system. 

 

This is a real case, documented February 2017. The server is a base line single 

processor with six cores and SSD disks and may serve as a bench mark against any 

Intelligence2day® systems. 

 

Server Platform:  

Processor: Intel® Xeon® Processor E5-2640, 15M Cache, 2.50 GHz, Hex Core  

Random Access Memory: 32GB  

RAID 400GB SATA 2.5inch SSD MLC in a 3.5inch Hybrid Carrier 

Measures and Solr performance queries per second (qps): 

Step 1: Solr performance after initial installation = 205qps 

Step 2: disable redundant query logging = 436qps 

Step 3: upgrading disk controller firmware = 522qps 

Step 4: disable antivirus for the Solr Service = 847qps 

 

Conclusion: 

The performance increased with more than 400% 

With these measures Intelligence2day® will be able to serve up to four times as 

many users as before the systems trimming. 
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 About Comintelli 9

 

Comintelli is a software company that provides a cloud-based service for 

information access called Intelligence2day®. It provides solutions for Competitive 

Intelligence, Knowledge Management and Information Discovery, that helps 

customers manage their unstructured information more effectively. Founded in 

1999 and with extensive industry experience, Comintelli continues to develop 

user-friendly solutions that save both time and money. 

 

Customers include successful Fortune 1000 companies in more than 10 countries, 

such as AkzoNobel, Medtronic, TetraPak and Telia.  

 

 

 

For more information, please contact: 

Phone: +46-8-663 76 00, US/Canada: 1-800-485-6402 

E-mail: contact@comintelli.com 

Web: www.comintelli.com  

(Visit our Resource Center for more White papers and Cases) 
 

 

 

____________________________________________________________ 

 

Comintelli makes no warranties, either expressed or implied, in this document. 

Information in this document is subject to change without notice. The entire risk 

of the use or the results of the use of this document remains with the user. No 

part of this document may be reproduced, stored in or introduced into a retrieval 

system, or transmitted in any form or by any means or for any purpose without the 

expressed written permission by Comintelli. The names of actual companies and 

products mentioned herein may be the trademarks of their respective owners. 

 

 Comintelli AB. All rights reserved.  
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