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Shorter time-to-market, higher 

quality, lower cost: companies 

that industrialize their system 

integration activities can achieve 

total savings of up to 50 percent. 

Organizations with heteroge-

neous IT environments that have 

grown over the years can benefit 

particularly. But these compa-

nies also need to be especially 

careful when adapting their 

processes to new approaches so 

as to ensure that they remain 

fully functional at all times.  

Build and deployment in particu-

lar is a central process with links 

to every other operation in the 

software development process.  

Must-Haves 

For a successful, delay-free auto-

mation project, it is essential to 

plan for the following from the 

outset: 

  

1. Secure management support 

from the very beginning. 

2. Standardize both your test 

and production environments. 

3. Limit the number of 

application servers and third-

party tools. 

4. Give your suppliers clear 

specifications regarding 

integration scenarios and 

application servers. 

5. Restrict the number  

of build and deployment 

processes and tools you use. 

6. Administer the environment-

dependent parameters for all 

environments centrally. 

7. Ensure compliance with 

standards and processes using 

a universal workflow tool. 

8. Ensure that parallel 

development branches for a 

software product are merged 

with the common target 

package in good time. 

Industrial Software Integration 

To ensure industrialization of an enterprise IT environment 

runs smoothly, the ideal starting point is right at the end of 

the application life cycle 

Industrializing Software Integration 

 

Predefined standards are fundamental for  

automated deployment to all target environments 
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So it is system integration, posi-

tioned late in the application life 

cycle, that is the ideal starting 

point for introducing standards 

and defining appropriate work-

flows. Optimizations are intro-

duced with every new software 

release, gradually expanding the 

coverage of standardization. 

These standards lay the foun-

dations for subsequent industria-

lization activities – with a view to 

implementing requirements such 

as automation, traceability, 

revision security and repro-

ducibility of processes within 

internal IT projects or reducing 

vertical integration. 

 

Optimum Strategies 

In practice, certain measures 

almost always prove useful for 

improving efficiency, regardless 

of the initial situation. These 

include the introduction of fixed 

release deadlines and imple-

mentation of development and 

software integration standards. 

Virtualization of integration and 

test environments, harmo-

nization of infrastructures and 

implementation of automation 

are also worthwhile for prac-

tically every organization. 

Nevertheless, it is a good idea to 

analyze the individual context 

carefully before beginning. 

Which operating systems are 

currently in use? Which app-

lication servers and third-party 

tools? Who develops what 

software, and who integrates it? 

Precise information about cost 

drivers and their location in the 

process structure is needed, as 

are details of possible reser-

vations from stakeholders – 

because an optimization strategy 

is only right if it reflects the real 

starting position.  

 

Leverage Economies of Scale 

Economies of scale often result 

from the introduction of tech-

nology standards: the client-

server environment in particular 

is frequently host to an astoni-

shing variety of hardware and 

operating systems. Consolidating 

them reduces maintenance and 

expansion outlay significantly. 

Application servers and queuing 

are other good places to start: in 

these areas, two technologies – 

and in the case of queuing, often 

just one – are usually sufficient 

to cover all requirements. Speci-

fying clear requirements for 

application development at this 

stage simplifies subsequent inte-

gration significantly, and, be-

cause costly installation, configu-

ration and maintenance exper-

tise is required for two systems 

at most, saves on staff costs in 

particular. 

There is one area offering even 

greater scope for software inte-

gration optimization than tech-

nology, however, and that is 

processes. For example, avato 

consulting has often seen skillful 

standardization and automation 

reduce the build phase to 

around a third of the original du-

ration. With industrialized pro-

cesses, integration of a release 

package can be achieved in a 

quarter of the previous time – 

and because the entire process is 

broken down into clear steps, it 

Build Management 

A single enterprise build mana-

gement tool is usually sufficient 

to cover all requirements. Tools 

that can help you automate and 

standardize in a clear and in-

telligent fashion include the 

following tried-and-tested 

systems: 

 

• Hudson: Highest profile 

representative of the open 

source community that 

enjoys great popularity due 

in particular to its ease of 

installation and 

configuration. 

• AnthillPro: Allows 

customers to map their 

entire software life cycle in 

automated steps. 

• Bamboo: A new product 

from Atlassian which 

integrates and combines 

seamlessly with the 

company’s other products, 

such as the JIRA ticket 

system. 

These systems are compatible 

with all standard build tools, 

such as Ant and Maven. 
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is easier to identify any problems 

at an early stage. By skillfully 

combining all options for opti-

mization, in most cases the num-

ber of deployments can be re-

duced more than tenfold with-

out increasing outlay. 

 

Only One Way In  

The starting point for – and 

possible beneficiary of – process 

standardization is the interface 

via which the software enters 

the company. Regardless of 

whether applications are deve-

loped by external service provi-

ders or an in-house team, full 

transparency and complete 

control are only possible when 

the path of the source code into 

the system integration process is 

clearly defined. Organizations 

which outsource their applica-

tion development can derive 

particular benefit from defined 

processes and infrastructure 

standards at this point, because 

they enable releases to be 

supplied in easy-to-integrate in-

stallation packages. If required, 

the user organization can out-

source the build process and 

even source code control and 

storage to the supplier, meaning 

that it no longer needs to main-

tain control, storage and person-

nel resources of its own. 

On the other hand, organizations 

that develop their software in-

ternally should keep a close eye 

on configuration management. A 

standardized process in this 

area, simply and clearly struc-

tured, is not only essential to 

permit the use of time-saving 

parallel development branches; 

it is also an indispensable foun-

dation for automation of down-

stream processes. Application of 

the “development in head” 

concept in configuration mana-

gement is generally particularly 

effective.  

 

  

The Full System Integration Process

 
Possible ideal standardized and automated application life cycle 
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One Package for All 

Organizations which convert 

their software into installable 

packages themselves instead of 

outsourcing this can also in-

crease their internal efficiency by 

creating just one package which 

can be installed in all target 

environments. Various structural 

aspects must be attended to in 

order to allow the software to be 

used in system testing, integra-

tion testing and production envi-

ronments without creating a 

new package for each, which in-

curs additional outlay and risks 

errors. 

Environment and software para-

meters are used to customize 

the package to various environ-

ments without changing the soft-

ware itself. The necessary infor-

mation is supplied in docu-

mented form on delivery and will 

ideally be processed automa-

tically to save time and prevent 

errors. Clearly structured and 

standardized data are essential 

for containing parameterization 

costs – the simple process 

usually pays off within a few 

weeks. 

 

Consider the Time Factor  

Configuration information for 

the underlying technologies, 

such as application servers and 

queuing, is also supplied in stan-

dardized format. The question of 

time should be considered here, 

particularly when extensive 

changes are required in advance 

of a deployment: the integration 

team will need this information 

at least one to two weeks in 

advance of the actual software 

integration. This is where infra-

structure consolidation in 

particular really pays off, be-

cause workloads are multiplied 

when every technology needs to 

be configured for multiple envi-

ronments.  

Once software and configuration 

have been standardized, the way 

is clear for the creation of an in-

stallable package. Here too it is a 

good idea to stick to a small 

number of systems: most build 

tools specify a workflow and 

integration standards, and these 

should be the same for every 

release. A single tool is generally 

sufficient to meet all requi-

rements. Build scripts should 

also be version-controlled – not 

least because this ensures 

revision security. Versioning also 

allows fixes for production to be 

passed on to new releases 

automatically and ensures trans-

parency at all times, even when 

working with multiple parallel 

development branches. 

Outsourcing for Greater 

Efficiency 

Deployment can be standardized 

using a similar process as for the 

build process: a single universal 

installation routine unites all the 

central steps required for de-

ployment. This overlay com-

ponent is the same for every 

project and is integrated into 

every software package during 

Ticketing and Tracking 

 

A standardized ticketing and 

tracking tool facilitates 

management and control of 

standardized processes. The choice 

of tool frequently hinges on the 

required degree of flexibility and 

the cost. 

  

• OTRS or Redmine: These well-

known open source tools are 

an especially cost-effective 

introduction to issue tracking. 

Customization is sometimes 

time-consuming, however, 

and the entire software life 

cycle is not covered. 

• JIRA: A highly economical and 

flexible solution by Atlassian 

that avato consulting uses in 

its own projects. 

- Supports CMMI and ITIL 

processes. 

- Workflows can be 

adjusted quickly and easily 

via the web-based 

administration interface, 

so no special IT knowledge 

is required for 

configuration. 

- Provides interfaces to 

SCM systems, build 

systems and many others. 

- The manufacturer 

provides a large number 

of low-cost or free plug-

ins. 
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the build process. Not only is this 

approach less time-consuming 

and less susceptible to error 

than a process of manual 

customization for each individual 

application – any changes are 

also implemented to the central 

overlay only, from where they 

are incorporated automatically 

into every package at the next 

build. 

A further automated component 

in a well-engineered deployment 

process is a module containing 

check mechanisms, which is 

added to the overlay to check 

items such as the availability of 

application servers and target 

containers, databases, individual 

target schemas and the required 

queues. Then, if errors occur 

during delivery despite success-

ful testing, their source is already 

localized: it probably lies some-

where in the infrastructure. It is 

also a good idea, both directly 

following deployment and at 

regular intervals during runtime, 

to run automated tests on all 

items that are important for the 

application and to generate 

detailed reports that provide 

continuous documentation of 

the functionality of the infra-

structure and of important 

application components. 

 

Automate Wisely 

The ultimate objective of all 

these standardization activities is 

to achieve an appropriate 

degree of automation, as it is 

this that will bring the most 

significant productivity gains – 

but only if all parties involved, 

external suppliers as well as 

internal development and sup-

port units, comply with agreed 

standards. Therefore, for 

management and control pur-

poses, it is advisable to imple-

ment a single ticketing and 

tracking tool. This tool manages 

workflows for all technical 

processes across all teams and 

departments, guarantees trans-

parency of the associated data 

and ensures all parties involved 

comply with prescribed proce-

dures. If standards are in place, 

software integration offers nu-

merous starting points for 

automation, from the software 

acceptance process via build and 

deployment to automated 

testing. 

 

Efficient Acceptance 

An example of a process that can 

be almost completely automated 

is software acceptance. An inter-

nal or external supplier provides 

its artifacts to the customer in a 

defined condition and at the 

required location. The com-

pany’s release manager then 

triggers the acceptance process, 

and an automated operation 

combines software and instal-

lation artifacts into an installable 

package. Then come test deploy-

ment to a virtual environment 

and the “smoke test”. If all four 

steps are completed success-

fully, the package is deemed to 

have been accepted and the 

subsequent rounds of testing can 

begin. 

Build Continuity 

User companies that do not 

receive ready-made software 

packages can achieve efficiencies 

by automating their own build 

process. After source accep-

tance, the release manager trig-

gers the new releases, preferably 

using a ticketing and tracking 

tool as discussed above, thereby 

initiating the automatic creation 

of the new software builds. 

These are numbered according 

to a prescribed numbering 

scheme and placed in the 

software repository. Deployment 

to the predefined environments 

can then be performed auto-

matically, manually, or according 
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to a schedule – generally over-

night to permit uninterrupted 

testing. 

Automating the individual pro-

cess steps as described can bring 

big efficiency gains. However, 

there is also another significantly 

more convenient solution: one 

single automated process, 

covering steps from acceptance 

through deployment to regres-

sion testing and reporting. To 

ensure that the process does not 

come to an unexpected halt, 

clear and absolutely consistent 

standards are essential. In the 

case of testing in particular, an 

organization should determine in 

advance the areas where 

automation will really be 

worthwhile. In general, the 

Pareto principle applies: around 

80 percent of tests can be 

usefully automated, while for 

the remaining 20 percent, 

changes are so frequent that 

manual testing is the more 

efficient solution. 

Keep an Eye on the Big Picture 

The greater the degree of 

automation, the more important 

it is to keep an eye on the big 

picture. Particularly where there 

are multiple test and production 

environments to manage, 

dashboards giving an overview 

of the various environments 

usually prove very useful. Using 

information provided by the 

ticketing system, dashboards 

give a transparent overview of 

which version of the software is 

at what status on which 

environment, supplementing the 

detailed status information 

provided by the reports on the 

various sub-processes such as 

acceptance, build and deploy-

ment and testing. 

It is difficult to give a general 

estimate as to how long it will 

take a particular company to 

introduce the necessary stan-

dards and then automate its 

processes: IT environments vary 

in terms of the number of 

applications they comprise and 

the heterogeneity of their 

infrastructure. In addition, not 

every company will need to go 

through all the steps described 

here, particularly as many of 

them will already have begun 

industrializing their activities and 

implementing important stan-

dards. A realistic estimate is only 

possible in light of the circum-

stances in each individual case. 

There is one golden rule for all 

projects, however: a thorough 

and rigorous design phase, 

covering both technical and 

process-related issues, is the 

most important requirement for 

avoiding problems once the 

system is in operation. 
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