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1.   Introduction

In the NTT Group, we are consolidating the work 
of building and managing systems by building and 
migrating various internal systems that have been 
operated separately onto an integrated infrastructure. 
In doing this, as the number of servers comprising the 
integrated infrastructure increases, the need for ever 
more efficient operation in system building and man-
agement tasks increases.

Various commercial tools that support system 
building and management have been offered to satisfy 
such needs. However, there are barriers to using them 
such as being restricted to vendor-specific hardware, 
or a very high cost.

To solve these issues, the NTT Open Source Soft-
ware (OSS) Center has been studying and developing 
the OSS Suites Verified Technically (OSSVERT) 
Smart Builder (O-SB) tool. Our objectives are 
focused on reducing the effort required and the 
human error involved in building systems by using 
open source software (OSS), and maximizing the use 
of our accumulated OSSVERT system-building 
know-how.

2.   OSSVERT Smart Builder

2.1   Overview
System building and management work can be 

divided into three processes: design, installation and 
configuration, and testing (Fig. 1). Of these, the pro-
cesses of installing (or upgrading) the operating sys-
tem (OS) and middleware, configuration, and testing 
increase proportionately with the number of servers, 
and are prone to human error. 

In developing the O-SB, we focused our study on 
the process of installing and configuring the OS and 
middleware, which consumes a particularly large 
amount of time, and we implemented functions to 
automate these processes. A concrete representation 
of O-SB operation is shown in Fig. 2. The O-SB 
server automatically installs and configures the target 
server over the network according to a predefined 
procedure. It is fully automated from the start through 
the completion of installation and configuration and 
requires no operations by the user. The O-SB server 
also has a function to maintain the target server in a 
correct state after the initial system building process 
is completed, in case an error occurs in the environment 
changes or in another area.
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Fig. 1.   System building and management process.
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Fig. 2.   O-SB basic operation.
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2.2   Technical points
The sequence of operations between the O-SB 

server and the server being built is shown in Fig. 3. 
O-SB has two technical features, as follows. 
(�)  It uses OSS (Puppet*�, Kickstart*�) that has a 

proven track record of building and managing 
real systems used in a variety of fields such as 
finance, information, and SNS (social network-
ing services). 

(�)  It uses OSSVERT system-building know-how.  
Puppet and OSSVERT are particularly impor-
tant and are therefore explained in more detail.

Puppet is an OSS automatic system configuration 
management tool. The user describes the desired state 
of the system in a configuration file called a manifest. 
The puppet master reads the manifest and uses a pup-
pet agent placed on the server to configure the system 
on the server being built according to the manifest 
(Fig. 4). This allows installation and configuration of 
middleware and other software, and various types of 
configuration for the OS. The description in the 

manifest is extremely flexible, so there are multiple 
ways to describe any given configuration. This could 
cause confusion about how to describe a configura-
tion, so O-SB provides an outline of the description 
created in order to reduce the work required by 
users.

O-SB also provides puppet manifest templates that 
allow various OS and middleware servers to be built 
immediately. These templates have been created by 
adding OSSVERT know-how to the aforementioned 
outline descriptions. OSSVERT is the OSS stack rec-
ommended by the NTT OSS Center when building a 
web-based three-tier system. OSSVERT validates the 
behavior (performance, long-term stability, maintain-
ability, etc.) of an entire web-based three-tier system, 
including benchmark applications, and gathers  

Fig. 3.   Sequence of operations between the O-SB server and the server being built.
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*� Puppet: An open source system-configuration framework and 
tool set that is capable of UNIX-type system configuration and 
management.

*� Kickstart: A mechanism for automating the installation of Red 
Hat OS versions such as Red Hat Linux and Fedora Core.
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technical materials including installation manuals, 
environment definition documents (e.g., a list of rec-
ommended settings), and test reports. 

O-SB automatically builds systems that have been 
verified to operate correctly, according to the OSS-
VERT installation procedure and environment con-
figuration documents and using the described mani-
fest. However, some values (addresses etc.) need to 
be changed in real scenarios, so a document is pro-
vided that summarizes the set of parameters to be 
changed and where in the templates the changes can 
be made. 

3.   Application example and results

We measured the effectiveness of the tool when 
building a web-based three-tier system of an OSS-
VERT configuration with six physical servers (web, 
application, and database servers, each in a double or 
redundant configuration). The building procedure 
was done in two steps, starting with the six physical 
servers in their initially purchased state and physical 
connections in place: (�) installing and configuring 
the OS (including drivers), and (�) installing and con-
figuring various types of middleware. We confirmed 
that this would require approximately 60 hours of 
manual work by a typical technician, but this was 
reduced to approximately 8 hours (one-seventh the 
time required to do it manually) by using O-SB. This 
8-hour period includes the time to build the O-SB 

server itself and to code the definition file (manifest) 
for the servers to be built. To rebuild the same envi-
ronment (second and subsequent times), the O-SB 
server can be reused, so the systems can be built in 
about � hours (in one-thirtieth the time) (Fig. 5). We 
also confirmed through simulation that if the number 
of servers increases further, O-SB can run in parallel, 
so for up to a certain number of servers, the building 
time will not increase, depending on the specifica-
tions of the network and servers. 

This confirms that O-SB is effective in reducing the 
time required for installation and configuration. We 
also confirmed other beneficial effects such as a 
reduction in verification work necessary during the 
design process by incorporating OSSVERT design 
know-how into the manifests, a reduction in human 
errors in the configuration process, and elimination of 
the need for operator intervention during the installa-
tion and configuration process. 

4.   Future plans

The software that can be built using O-SB includes 
typical items in OSSVERT configurations, as indi-
cated in Table 1. For the software listed in the table, 
users can create manifests to install and configure the 
desired software in a relatively short time using tem-
plates, even if versions are somewhat different. 

NTT OSS Center is preparing training materials for 
users to guide them in areas such as revising templates 

Fig. 4.   Organization of Puppet.
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and creating a manifest from scratch. We are also 
providing support for inquiries regarding Puppet 
through a help desk.

As the scale of systems becomes even larger, we 
expect the number of scenarios in which O-SB can be 
used to increase even more, so we will continue our 
research and development while anticipating applica-
tions of O-SB in various environments in the future. 
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Table 1.   Software that can be installed and configured using O-SB.

Category Product name

OS Red Hat Enterprise Linux

Database
PostgreSQL

Oracle

Application server

JBoss EAP

Tomcat

OpenJDK

JDBC

HeapStats

Web server
Apache

mod_jk

Clustering software Pacemaker

Load balancer UltraMonkey-L4

Fig. 5.   Potential time savings by using O-SB.
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