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2.1.1 Objective

Connecting barcode or RFID 
scanners to software components 
is fundamental for many logistics-
specific applications.

The requirements for cloud-based 
applications are often different 
that those for in-house solutions. 
Cloud-based applications are 
often run at a remote location 
and this can result in longer signal 
propagation delays. Cloud appli-
cations also scale horizontally (see 
1.1 Cloud Computing).

It also makes sense to use a stan-
dard exchange format for cloud 
applications, such as Logistics Mall 
business objects (see 1.4 Business 
Objects), so that the participating 
systems can easily communicate 
and exchange data with each 
other (see 1.5.3 Vendor Lock-In).

In order to integrate a barcode or 
RFID scanner into a cloud applica-
tion, the application must be able 
to send data over the Internet. 
In the case of the Logistics Mall, 
data is received and pre-processed 
by a so-called proxy before it is 
forwarded to the application.

An additional proxy can be set 
up in the local network of the 
customer to handle special requi-
rements, such as those related to 
security or available bandwidth. 
The properties of the communica-
tion are defined by a protocol so 
that both the sender and receiver 
use the same language.

2.1.2 Protocol

The Logistics Mall uses Hyper-
text Transport Protocol (HTTP) as 
its communication protocol: the 
same communication protocol 
used for the Internet. Since it is 
a standard protocol, the existing 
infrastructure in a company is 
able to use this protocol without 
having to make any major modifi-
cations.

A scanner transmits a Logistics 
Mall business object in XML 
format to the application. From 
a technical point of view, this is 
the same process as saving a text 
document in a Web application 
(for example, an attachment in a 
Webmail program).

2.1.3 Scanner (Sender)

The barcode or RFID scanner 
saves the scanned data in an XML 
document that complies with the 
defined business objects in the 
Logistics Mall. This document is 
sent to the Internet address of 
the Logistics Mall along with the 
authentication data (see 1.5.2 
Logistics Mall Security Concept). 
This can be done using a pro-
grammable scanner with its own 
operating system and network 
access or by attaching the scanner 
to a computer.

2 Integration of Peripheral Devices

2.1 Connecting Scanners
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1.4.1 Introduction 

From a technical point of view, a 
business object is »just« a data 
structure. This is why it makes 
sense to use the proven me-
thods for developing data struc-
tures and for defining business 
objects.

Specific examples include object-
oriented analysis and design 
(OOAD) and the standard for-
mats for database schemas. 
Following these methods usually 
results in the avoidance of red-
undancies in the data.

1.4.2 Granularity

This is also legitimate in classical 
monolithic applications given 
that two decisive basic condi-

tions apply. One is that a mono-
lithic application is very closely 
linked to the data structures and 
the technologies they use. It is 
»master« of the data structu-
res and has complete access to 
them. The other is the use case 
where the applications are map-
ped to the data structures that 
were known at design time.

1.4.3 Data Structure

This shapes the data structure 
and makes it possible to use 
specific, case-based optimi-
zation (queries, caching, …) 
to efficiently resolve relations 
(references) between the data. 
These basic conditions soften in 
distributed environments such as 
cloud computing.

Distributed environments tend 
to have more service-oriented 
architecture that consists of 
services that are as independent 
and loosely coupled as possi-
ble. Business objects serve to 
standardize the exchange of 
data between the services. It is 
because of this principle that it 
is possible to combine together 
individual business processes in 
the Logistics Mall from individu-
al, independent applications.

The services usually have their 
own data structure that is in-
dependent from the exchange 
format, the business objects, 
because they are often compo-
nents from a formerly monolithic 
application.

1.4 Business Objects 
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Cloud computing has establ ished itself inexorably in al l  branches and areas as a popular technology con-

cept. Even the logist ics sector has fol lowed the trend and moved tradit ional ly stat ionary software appl ica-

t ions to the cloud. This step has resulted in a lot of confusion and questions about the imminent changes. 

The goal of the Usergroup »Cloud Computing for Logist ics« is to make it  possible for companies to take a 

careful step into the cloud so that they can discover the benefits,  ask questions, discuss their thoughts, and 

define their own point of views.

What does cloud computing mean for logistics?

The benefits of cloud computing are obvious: costs are saved 

because companies do not need to use their own software 

and hardware resources or outsource to a specialized vendor. 

The high degree of flexibility and scalability of the cloud mean 

that the necessary computing power is always available, even 

during peak business periods.

The logistics sector shows special potential for large cost sa-

vings because of the requirement that all systems continuously 

provide maximum performance even though often only a 

fraction is really needed. The performance also increases signi-

ficantly if the required IT is provided by a specialist company.

What can cloud computing mean for my company?

Cloud computing technology makes it possible for both 

vendors and users of logistics software to forego making large 

investments in their own IT infrastructure.

The cloud allows these types of companies access to logistics 

software that they could not use before because of the high 

cost. Vendors benefit from the expansion of the market to 

include new customer groups from small and medium-sized 

enterprises.

How can the Usergroup help?

At the moment, taking a step into the cloud is hampered by 

misunderstandings and unanswered questions. To counteract 

these problems, the Fraunhofer Institute for Material Flow 

and Logistics IML and the Fraunhofer Institute for Software 

and Systems Engineering ISST created the Usergroup »Cloud 

Computing for Logistics« within the scope of the Fraunhofer 

Innovation Cluster »Cloud Computing for Logistics«. The pur-

pose of this Usergroup is to answer questions and clear up mi-

sunderstandings. The Usergroup provides all companies with 

the opportunity to get a first impression of cloud computing 

and a behind the scenes look at the largest cloud computing 

project in the logistics sector in Germany. The Usergroup also 

makes it possible for all participants to network with other 

innovative companies, exploit synergies, and help shape the 

cloud of tomorrow with their own ideas and concepts and, 

thus, set new standards.

Within the scope of the Fraunhofer Innovation Cluster 

»Cloud Computing for Logistics«, the Fraunhofer Institute 

for Material Flow and Logistics IML and the Fraunhofer 

Institute for Software and Systems Engineering ISST used 

their combined logistics and IT know how to develop an 

online market place for logistics IT applications, services, 

and processes: the Logistics Mall. The applications ordered 

there can be run in the cloud. The Fraunhofer Innovation 

Cluster »Cloud Computing for Logistics« is an associated 

project of the »EffinzienzCluster LogistikRuhr«: Germany’s 

largest logistics research project.

For more information visit: www.logistics-mall.de.

Fraunhofer Innovation Cluster

»Cloud Computing for Logistics«
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Usergroupfragen

Wie kann ich individuelle

Geschäftsprozesse nutzen?

Wie stelle ich Interoperabilität in

heterogenen Cloudumgebungen sicher?

Datenobjekt: Was sind BOs?

Wie wird ein BO definiert?

Wer sollte BOs definieren?

Technisch: Wie können BOs erweitert werden?

Auf welchen technischen Standards

basieren BOs?

Warum leiten sich BOs aus einer

fachlichen Sicht ab?

Fachlich, Governance: Wie organisieren

und kontrolliere ich den

Weiterentwicklungsprozess der BOs?

Technisch: Was sind Anforderungen an

Kommunikation in der Cloud?

Wie kann ich meinen Geschäftsprozess modellieren?

Wie verbinde ich die fachliche

Modellierung mit konkreten Apps?

Wie erstelle ich ein fachliches Modell

meines Geschäftsprozesses?

Wie betreibe ich meinen

Geschäftsprozess in der Cloud?

Wie migriere ich als Anwender

in die Cloud?

Wie verbinde ich on-premise und

on-demand-cloud Anwendungen?

Wie übertrage ich Daten in die Cloud?

Wie biete ich (als Anbieter)

Software in der Cloud an?

Welche Anforderungen muss meine

Software erfüllen, damit sie in der Cloud

betrieben werden kann?

Warum ist Multimandatenfähigkeit in

Cloud-Umgebungen wichtig?

Was ist Multimandatenfähigkeit?

Wie binde ich Peripheriegeräte an die Cloud?

Warum Cloud Computing

speziell für die Logistik?

Was ist Cloud Computing?

Rechtliche Aspekte?

Was ist der

betriebswirtschaftliche Nutzen

von Cloud Computing?

Welche Abrechnungsmodelle gibt es im

Cloud Computing?

WMS-Berechnung Damian

Usergroupfragen.mmap - 13.02.2012 - Mindjet
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synergies, and help shape the 

cloud of tomorrow with their own 

ideas and concepts and, thus, set 

new standards.

What does the Usergroup 

offer?

Logistics companies face difficult 

decisions. The focus and future 

strategy of a company are often 

called into question and facts and 

answers are few and far between. 

The Usergroup wants to change 

all of this by offering semi-annual 

technology transfer meetings, 

access to research results and 

technology, moderated discussion 

forums, and the possibility for 

your software to be certified. You 

can also emphasize your image 

as an innovative and sustainable 

company by collaborating with 

the world’s largest cloud compu-

ting project in the logistics sector 

and by exploiting synergies and 

jointly increasing your customer 

base.

What answers does the User-

group provide?

Our research results provide 

answers on the integration of 

peripheral devices, usability, c
loud 

readiness, cost models, user 

management, operational con-

cepts, business models, process 

modelling, business processes, 

interoperability, c
ommunication 

standards, and business objects.

»The future belongs to the cloud. 

Even in the logistics sector we 

will see cloud technology become 

the standard in the foreseeable 

future. We want to make our 

innovative applications ready for 

the cloud as early as possible 

and develop a new generation 

of logistics IT applications – this 

is why we are members of the 

Usergroup »Cloud Computing for 

Logistics«.«

Rainer Appel, Managing Director 

of ita vero GmbH, member of the 

Usergroup »Cloud Computing for 

Logistics« since January 2012.

For more information, visit

www.logistics-mall.de/usergroup.

Fraunhofer Innovation Cluster

»Cloud Computing for Logis-

tics«

Within the scope of the Fraun-

hofer Innovation Cluster »Cloud 

Computing for Logistics«, the 

Fraunhofer Institute for Material 

Flow and Logistics IML and the 

Fraunhofer Institute for Software 

and Systems Engineering ISST 

used their combined logistics and 

IT know-how to develop an online 

market place for logistics IT appli-

cations, services, and processes: 

the Logistics Mall.

The applications ordered there 

can be run in the cloud.

Der Fraunhofer Innovation Cluster

»Cloud Computing for Logistics« 

is an associated project of the 

EffinzienzCluster LogistikRuhr: 

Germany’s largest logistics 

research project.

For more information, visit

www.logistics-mall.de.
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C haracterize yourself as innovative 

L earn from the latest research results

O rganize your network again

U nrivalled support for your cloud activities

D efine your point of view

Your Benefits at a Glance

2. PLATZ 2011

Cloud Special Project

URKUNDE

Offenbach, 13.10.2011

Heinrich Vaske

Chefredakteur COMPUTERWOCHE

Chi Zhang

Executive Producer „Best in Cloud“

Chi Zhang

What does the Usergroup offer?

Logistics companies face difficult decisions. The focus and fu-

ture strategy of a company are often called into question and 

facts and answers are few and far between. The Usergroup 

wants to change all of this by offering semi-annual technology 

transfer meetings, access to research results and technology, 

moderated discussion forums, and the possibility for your soft-

ware to be certified. You can also emphasize your image as 

an innovative and sustainable company by collaborating with 

the world‘s largest cloud computing project in the logistics 

sector and by exploiting synergies and jointly increasing your 

customer base.

What answers does the Usergroup provide?

Our research results provide answers on the integration of 

peripheral devices, usability, cloud readiness, cost models, user 

management, operational concepts, business models, process 

modelling, business processes, interoperability, communica-

tion standards, and business objects.

»The future belongs to the cloud. Even in the logistics 

sector we will see cloud technology become the 

standard in the foreseeable future. We want to make 

our innovative applications ready for the cloud as early 

as possible and develop a new generation of logistics 

IT applications – this is why we are members of the 

Usergroup »Cloud Computing for Logistics«.«

Rainer Appel, Managing Director of ita vero GmbH,

member of the Usergroup »Cloud Computing for Logistics«

since January 2012

Come and join us!

For more information visit:

www.logistics-mall.de/usergroup
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2.1.4 Proxy 

The Logistics Mall peripheral 

proxy receives the data from the 

scanner and forwards it to
 the 

application. This step is necessary 

for two reasons. This first
 reason 

is that a Logistics Mall customer 

can exchange one booked cloud 

application for another one any 

time. The proxy always selects the 

currently booked application so 

no configuration changes need to 

be made to the scanner.

The second reason is that a cloud 

system is an IT infrastructure that 

is used by different customers. 

The proxy ensures that the com-

munication is secure by encrypt-

ing the data and authenticating 

the sender. The proxy is able to 

process large quantities of data by 

buffering the data and sending it 

using a load balance policy (see 

1.5.5 Resource Allocation & 1.5.4 

User Management).

An additional proxy can be set up 

in the corporate network of the 

customer to implement additional 

communication security policies.

2.1.5 Application (Receiver)

As the receiver of the data, the 

cloud application only has to 

provide a corresponding HTTP 

method that can accept the Lo-

gistics Mall business objects (see 

1.4.2 Provision of Software in the 

Logistics Mall). The data can then 

be processed as normal.

The communication security po-

licies, such as encryption or au-

thentication, are handled by the 

Logistics Mall infrastructure (see 

1.5.2 Logistics Mall Infrastruc-

ture).
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The applications ordered there 

can be run in the cloud.
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2.2.1 Objective

Many logistics processes require 

documents in paper form. Deli-

very notes, invoices, and customs 

documents are only a few examp-

les. A logistics cloud application 

also has to be able to print these 

documents where they are nee-

ded.

The Logistics Mall uses an Internet 

Printing Protocol to connect Logis-

tics Mall applications to printers at 

a company.

The communication between the 

Logistics Mall and the printer at a 

company is done through a secu-

re tunnel to ensure that the data 

traffic over the Internet cannot be 

intercepted or modified.

2.2.2 At the Company

The Internet Printing Protocol (IPP) 

has been in use for more than 10 

years. It p
rovides standardized, 

cross-platform communication 

between applications and printers 

over the Internet.

Since not all printers can com-

municate using this protocol, all 

of the popular operating systems 

(Microsoft Windows, Apple Ma-

cOS, Linux, and UNIX) provide an 

IPP print server that can be con-

nected to a printer.

The IPP print server is part of 

the standard package. The print 

server can also play the role of the 

end point for the secure tunnel 

between the Logistics Mall and 

the customer network.

2.2.3 In the Logistics Mall

The Logistics Mall peripheral proxy 

makes it easier to configure the 

printer connections. The proxy 

provides the applications with the 

necessary information so that the 

available printers can be shown in 

a window. At the same time, the 

proxy also ensures that the data is 

encrypted when it goes through 

a secure tunnel between the 

Logistics Mall and the customer 

network.

2.2.4 Application

Applications have many oppor-

tunities to use the printing inf-

rastructure of the Logistics Mall 

(see 1.4.3. Use of Software in the 

Logistics Mall).

In the simplest case, no modifi-

cations need to be made to the 

existing applications. The Logistics 

Mall printing infrastructure can 

also be fully integrated into an 

application to make it easier and 

faster for the user.

2 Integration of Peripheral Devices

2.2 Connecting Printers
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the world’s largest cloud compu-

ting project in the logistics sector 

and by exploiting synergies and 

jointly increasing your customer 

base.

What answers does the User-

group provide?

Our research results provide 

answers on the integration of 

peripheral devices, usability, c
loud 

readiness, cost models, user 

management, operational con-

cepts, business models, process 

modelling, business processes, 

interoperability, c
ommunication 

standards, and business objects.

»The future belongs to the cloud. 

Even in the logistics sector we 

will see cloud technology become 

the standard in the foreseeable 

future. We want to make our 

innovative applications ready for 

the cloud as early as possible 

and develop a new generation 
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can be run in the cloud.

Der Fraunhofer Innovation Cluster

»Cloud Computing for Logistics« 

is an associated project of the 
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Germany’s largest logistics 
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»In addition to exclusive access to current research topics, the 

Usergroup also provides members the opportunity to actively 

participate in designing IT for logistics and, thus, helping to shape 

future trends.« 

Dipl.-Inform. Oliver Wolf

Manager of the Fraunhofer Innovation Cluster »Cloud Computing for Logistics«
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the standard in the foreseeable 

future. We want to make our 

innovative applications ready for 

the cloud as early as possible 

and develop a new generation 

of logistics IT applications – this 

is why we are members of the 

Usergroup »Cloud Computing for 

Logistics«.«

Rainer Appel, Managing Director 

of ita vero GmbH, member of the 

Usergroup »Cloud Computing for 

Logistics« since January 2012.

For more information, visit

www.logistics-mall.de/usergroup.

Fraunhofer Innovation Cluster

»Cloud Computing for Logis-

tics«

Within the scope of the Fraun-

hofer Innovation Cluster »Cloud 

Computing for Logistics«, the 

Fraunhofer Institute for Material 

Flow and Logistics IML and the 

Fraunhofer Institute for Software 

and Systems Engineering ISST 

used their combined logistics and 

IT know-how to develop an online 

market place for logistics IT appli-

cations, services, and processes: 

the Logistics Mall.

The applications ordered there 

can be run in the cloud.

Der Fraunhofer Innovation Cluster

»Cloud Computing for Logistics« 

is an associated project of the 

EffinzienzCluster LogistikRuhr: 

Germany’s largest logistics 

research project.

For more information, visit

www.logistics-mall.de.
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Cloud computing has established 

itself inexorably in all branches 

and areas as a popular technology 

concept. Even the logistics sector 

has followed the trend and mo-

ved traditionally stationary soft-

ware applications to the cloud.

This step has resulted in a lot of 

confusion and questions about 

the imminent changes. The goal 

of the Usergroup »Cloud Com-

puting for Logistics« is to make it 

possible for companies to take a 

careful step into the cloud so that 

they can discover the benefits, a
sk 

questions, discuss their thoughts, 

and define their own point of 

views.

What does cloud computing 

mean for logistics?

The benefits of cloud computing 

are obvious: costs are saved 

because companies do not need 

to use their own software and 

hardware resources or outsource 

to a specialized vendor. The 

high degree of flexibility and 

scalability of the cloud mean that 

the necessary computing power 

is always available, even during 

peak business periods.

The logistics sector shows special 

potential for large cost savings 

because of the requirement that 

all systems continuously provide 

maximum performance even 

though often only a fraction is 

really needed. The performance 

also increases significantly if 

the required IT is provided by a 

specialist company.

What can cloud computing 

mean for my company?

Cloud computing technology 

makes it possible for both vendors 

and users of logistics software to 

forego making large investments 

in their own IT infrastructure.

The cloud allows these types of 

companies access to logistics 

software that they could not use 

before because of the high cost.

 
Vendors benefit fro

m the expan-

sion of the market to include new 

customer groups from small and 

medium-sized enterprises.

How can the Usergroup help?

At the moment, taking a step 

into the cloud is hampered by 

misunderstandings and unans-

wered questions. To counteract 

these problems, the Fraunhofer 

Institute for Material Flow and 

Logistics IML and the Fraunhofer 

Institute for Software and Systems 

Engineering ISST created the 

Usergroup »Cloud Computing 

for Logistics« within the scope of 

the Fraunhofer Innovation Cluster 

»Cloud Computing for Logistics«. 

The purpose of this Usergroup is 

to answer questions and clear up 

misunderstandings.

The Usergroup provides all 

companies with the opportunity 

to get a first i
mpression of cloud 

computing and a behind the 

scenes look at the largest cloud 

computing project in the logistics 

sector in Germany. The Usergroup 

also makes it possible for all par-

ticipants to network with other 

innovative companies, exploit 
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Usergroupfragen

Wie kann ich individuelle

Geschäftsprozesse nutzen?

Wie stelle ich Interoperabilität in

heterogenen Cloudumgebungen sicher?

Datenobjekt: Was sind BOs?

Wie wird ein BO definiert?

Wer sollte BOs definieren?

Technisch: Wie können BOs erweitert werden?

Auf welchen technischen Standards

basieren BOs?

Warum leiten sich BOs aus einer

fachlichen Sicht ab?

Fachlich, Governance: Wie organisieren

und kontrolliere ich den

Weiterentwicklungsprozess der BOs?

Technisch: Was sind Anforderungen an

Kommunikation in der Cloud?

Wie kann ich meinen Geschäftsprozess modellieren?

Wie verbinde ich die fachliche

Modellierung mit konkreten Apps?

Wie erstelle ich ein fachliches Modell

meines Geschäftsprozesses?

Wie betreibe ich meinen

Geschäftsprozess in der Cloud?

Wie migriere ich als Anwender

in die Cloud?

Wie verbinde ich on-premise und

on-demand-cloud Anwendungen?

Wie übertrage ich Daten in die Cloud?

Wie biete ich (als Anbieter)

Software in der Cloud an?

Welche Anforderungen muss meine

Software erfüllen, damit sie in der Cloud

betrieben werden kann?

Warum ist Multimandatenfähigkeit in

Cloud-Umgebungen wichtig?

Was ist Multimandatenfähigkeit?

Wie binde ich Peripheriegeräte an die Cloud?

Warum Cloud Computing

speziell für die Logistik?

Was ist Cloud Computing?

Rechtliche Aspekte?

Was ist der

betriebswirtschaftliche Nutzen

von Cloud Computing?

Welche Abrechnungsmodelle gibt es im

Cloud Computing?

WMS-Berechnung Damian
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1.4.1 Introduction 

From a technical point of view, a 

business object is »just« a data 

structure. This is w
hy it makes 

sense to use the proven me-

thods for developing data struc-

tures and for defining business 

objects.

Specific examples include object-

oriented analysis and design 

(OOAD) and the standard for-

mats for database schemas. 

Following these methods usually 

results in the avoidance of red-

undancies in the data.

1.4.2 Granularity

This is a
lso legitimate in classical 

monolithic applications given 

that two decisive basic condi-

tions apply. One is that a mono-

lithic application is very closely 

linked to the data structures and 

the technologies they use. It is 

»master« of the data structu-

res and has complete access to 

them. The other is th
e use case 

where the applications are map-

ped to the data structures that 

were known at design time.

1.4.3 Data Structure

This shapes the data structure 

and makes it possible to use 

specific, case-based optimi-

zation (queries, caching, …) 

to efficiently resolve relations 

(references) between the data. 

These basic conditions soften in 

distributed environments such as 

cloud computing.

Distributed environments tend 

to have more service-oriented 

architecture that consists o
f 

services that are as independent 

and loosely coupled as possi-

ble. Business objects serve to 

standardize the exchange of 

data between the services. It is
 

because of this principle that it 

is possible to combine together 

individual business processes in 

the Logistics Mall from individu-

al, independent applications.

The services usually have their 

own data structure that is in
-

dependent from the exchange 

format, the business objects, 

because they are often compo-

nents from a formerly monolithic 

application.

1.4 Business Objects 
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synergies, and help shape the 

cloud of tomorrow with their own 

ideas and concepts and, thus, set 

new standards.
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technology transfer meetings, 

access to research results and 

technology, moderated discussion 

forums, and the possibility for 

your software to be certified. You 

can also emphasize your image 

as an innovative and sustainable 

company by collaborating with 

the world’s largest cloud compu-

ting project in the logistics sector 
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2.2.1 Objective

Many logistics processes require 

documents in paper form. Deli-

very notes, invoices, and customs 

documents are only a few examp-

les. A logistics cloud application 

also has to be able to print these 

documents where they are nee-

ded.

The Logistics Mall uses an Internet 

Printing Protocol to connect Logis-

tics Mall applications to printers at 

a company.

The communication between the 

Logistics Mall and the printer at a 

company is done through a secu-

re tunnel to ensure that the data 

traffic over the Internet cannot be 

intercepted or modified.

2.2.2 At the Company

The Internet Printing Protocol (IPP) 

has been in use for more than 10 

years. It p
rovides standardized, 

cross-platform communication 

between applications and printers 

over the Internet.

Since not all printers can com-

municate using this protocol, all 

of the popular operating systems 

(Microsoft Windows, Apple Ma-

cOS, Linux, and UNIX) provide an 

IPP print server that can be con-

nected to a printer.

The IPP print server is part of 

the standard package. The print 

server can also play the role of the 

end point for the secure tunnel 

between the Logistics Mall and 

the customer network.

2.2.3 In the Logistics Mall

The Logistics Mall peripheral proxy 

makes it easier to configure the 

printer connections. The proxy 

provides the applications with the 

necessary information so that the 

available printers can be shown in 

a window. At the same time, the 

proxy also ensures that the data is 

encrypted when it goes through 

a secure tunnel between the 

Logistics Mall and the customer 

network.

2.2.4 Application

Applications have many oppor-

tunities to use the printing inf-

rastructure of the Logistics Mall 

(see 1.4.3. Use of Software in the 

Logistics Mall).

In the simplest case, no modifi-

cations need to be made to the 

existing applications. The Logistics 

Mall printing infrastructure can 

also be fully integrated into an 

application to make it easier and 

faster for the user.

2 Integration of Peripheral Devices

2.2 Connecting Printers
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