


Mobile Computing – ADC – ERP 
What they mean and how they work together 

Mobile Computing in its most general sense 
refers to the use of any computer that is not hard-
wired to the central or host system with which it 
needs to interact.  The required interaction occurs 
through a wireless, real-time connection, a batch 
synchronization procedure, or a combination of 
wireless and batch. 

ADC, the acronym for Automatic Data 
Collection, refers to data entry methods and 
technologies that do not use a standard desktop 
keyboard.  The most widely known ADC technology 
is bar coding.  RFID is an emerging ADC that uses 
electronic labels or tags to broadcast data about the 
items to which they are affixed.  RFID readers detect 
the signal and relay the data to the ERP software.  
Readers may also write updates to tags.  ADC can be 
implemented with older, legacy systems as well as 
ERP systems.  ADC and Mobile Computing commonly 
overlap in the world of manufacturing, distribution 
and service enterprises. 

ERP (Enterprise Resource Planning) 
Systems are modern software applications that 
integrate the diverse functions necessary to operate 
the enterprise. 

Mobile Computing and ADC 
Components 

• Mobile computers that may incorporate 
bar code scanning.  Typical models are: 
• Handhelds (also known as PDAs 

(Personal Digital Assistants)) 
• Full-screen mobile PCs 
• Vehicle-mounted devices 
• "Wearable" devices 

• Dedicated, rugged stationary devices for 
use where full workstation PCs are not 
appropriate. 

• Bar Code Scanning 
• Bar Code printing  
• RFID Reading 
• RFID tag and label generation 
• Wireless RF Networks (Described in 

separate document) 
• Middleware 
• Screen Mapping 

The following diagram illustrates various methods for integrating Mobile 
Computing and ADC with a manufacturing/distribution enterprise. 
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1. Keyboard Wedge.  This is the simplest, least expensive and 
least flexible method of bar code scanning.  The wedge resides between the 
keyboard and the CPU/terminal.  It decodes the bar code and sends the data 
to the cursor position on the current screen.  Scanned and keyed data can be 
entered simultaneously.  The wedge’s limitation is that it requires a logged-
on workstation running a standard ERP screen. 

Physical Connectivity 
Wired:  A Y-cable interfaces the wedge between the keyboard and the PC or 
dumb terminal. 
Wireless RF: .  RF wedges allow wireless scanning to the current screen 
approximately 50 feet from the CPU 
Batch:  A wedge interface is sometimes used to transmit data collected and 
stored in a portable batch device to a mainframe system via a dumb terminal 
screen. 

2. Native Client/Server. Some ERP vendors offer mobility within 
their client/server software products.  This trend is likely to accelerate with 
the emergence of both standardized wireless protocols and mobile devices 
running standard operating systems like Windows and Windows CE.. Each 
device is simply another network node.  A system seat or log-on license is 
required for each device.  No Middleware (as defined herein) is required. 

Physical Connectivity 
Wired: Rugged, small footprint dedicated data collection devices would 
replace client PCs on the existing network. 
Wireless RF: Access Point radios connected to the existing network 
communicate with mobile (and stationary) devices similar to a cell phone 
network. 
Batch: Portable batch devices can collect data where no wired or wireless 
service is available.  They upload to the host ERP system, preferably via an 
API, in a separate process from the Native Client/Server Data Collection 
process. 

3. Native Terminal Emulation.  A host/terminal system can 
integrate dedicated, mobile data collection using the terminal emulation 
software available on most mobile devices.  Depending on the screen design 
tools on the host system, creating screens for the devices can be a complex 
or simple chore.  A system seat or log-on license is required for each device. 
No Middleware (as defined herein) is required. 

Physical Connectivity 
Wired: Rugged, small footprint dedicated data collection devices would 
replace terminals on the existing network. 
Wireless RF: Access Point radios connected to the existing network 
communicate with mobile (and stationary) devices like a cell phone network. 
Batch: Portable batch devices can collect data where no wired or wireless 
service is available.  They upload to the host ERP system, preferably via an 
API, in a separate process from the Native Terminal Emulation Data 
Collection process. 

4. Screen Mapping software programs reside on a mainframe host 
or a dedicated server.  They select relevant fields from the terminal screens 
and reformat them for data collection devices. No Middleware (as defined 
herein) is required.  Screen mapping is useful on a mainframe system where 
tools and/or resources are not available to employ terminal emulation.  (See 
No. 3). 

Physical Connectivity:  A dedicated data collection network, 
separate from the host network, is required to link to the Screen Mapping 
program. 
Wired: Rugged, small footprint dedicated data collection devices connect to 
the dedicated data collection network. 
Wireless RF: Access Point radios connected to the dedicated network 
communicate with mobile (and stationary) devices like a cel phone network. 
Batch: Portable batch devices can collect data where no wired or wireless 
service to the data collection network is available.  They upload to the host 
ERP system, preferably via an API, in a separate process from the Screen 
Mapping system. 

 
5. Bolt-ons Systems. ERP systems must address those 
business functions with the widest appeal. It is simply impossible for 
them to integrate all valuable functionality and technologies. "Bolt-
on" is shorthand for software / hardware systems that add specialized 
functionality to ERP systems. There are many types of Bolt-on 
Systems. Typical of those that relate to manufacturing and logistics 
are Warehousing (WMS), Manufacturing Execution (MES), Manifest 
and EDI. 

They are installed on a server and "bolt" to the ERP system as a 
replacement for one of the ERP modules. In the diagram, a bolt-on 
Warehouse Management System replaces the ERP's Warehousing 
module. 

Bolt-ons typically integrate relevant ADC components. 
 

6. Middleware is required where mobile data collection is not 
included with the ERP software.  Middleware is third-party software 
that runs on a dedicated server or on the host server.  It manages a data 
collection network that typically incorporates wired, wireless and/or 
batch devices.  Middleware systems generally include: 
• An application generator to program the data collection devices,  
• A communications program to manage the data collection 

network  traffic, 
• A program to format and organize the data for validation by and 

transfer to the ERP system, 
• A bar code printing utility. 

Middleware typically mimics the transactions in  the ERP 
system, but distills the ERP system’s complex menus and screens into 
the essentials for specific tasks.  Middleware can usually add limited 
functionality to the ERP system.  Complex additional functionality 
requires a Bolt-on system. 

The Middleware System in the diagram extends the 
functionality of the ERP Warehousing and Manufacturing 
modules to a data collection network on the warehouse and shop 
floors. 

The most reliable and supportable way for middleware to “talk” 
to the ERP system is through an ERP system-certified API, which 
assures that data entered to the ERP database complies with the 
system’s business logic.  A certified API also insures that ERP 
upgrades and system modifications will be supported by the data 
collection system.  The alternative method of middleware writing 
directly to the ERP database requires custom programming to 
incorporate the business logic and reprogramming to accommodate 
changes or version upgrades. 

7. Bar Code Printing.  Some ERP systems support the 
printing of bar coded data such as part numbers, PO numbers, etc. on 
system-generated documents.  The printing of labels on a dedicated 
bar code printers is generally not supported by ERP systems, but can 
be accomplished with specialized software.  Middleware and Bolt-on 
Systems generally contain bar code printing utilities. 

Physical Connectivity:  Bar code printers can be networked 
or driven by client PCs the same as document printers.  They can also 
be connected to a wireless RF network. 
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Today's intensely competitive manufacturing/distribution/service environment demands
Information Technology resources that are flexible, robust and multi-platform.  In the
mobile computing, data collection, auto-ID world, the answer to this demand is X/DC.

Built on the Microsoft .NET standard, X/DC enables a seamless connection between most
Enterprise Business Systems on the back-end and most mobile computing devices on the
front-end.

You can contract with ASAP to configure a turnkey X/DC solution, or you can use X/DC to
generate your own applications.

You are invited to critically inspect this document for X/DC’s versatility and functionality
claims.  Then we invite you to contact us and our happy clients to validate them.

Good Data=Lifeblood
Accurate, reliable, timely data is the
lifeblood of your business
management system.  X/DC lets you
collect transaction data in real-time,
the instant a transaction occurs rather
than hours or days later via paper-
based entry to a workstation.  And,
thanks to bar coding, virtually without
error.

Extend and Empower
Wireless data collection extends the
reach of your business management
system and empowers workers to be
more productive.

Any Business System/
Any Platform
X/DC integrates wireless, mobile data
collection and bar coding to just about
any business management system
running on any computer platform

Any Transaction
X/DC maps any transaction, any query,
any print command from your host
system to a mobile device.  Simple,
user-defined menus and screens mimic
relevant elements from your host
system and skip the irrelevant.

Any Operating System
X/DC programs and manages the
popular device operating systems: all
Windows versions (including Pocket
PC), DOS, Linux, Unix, Browser,
Telnet Client and selected proprietary
systems.  It also handles data from
RFID readers, scales, PLC's, etc.

Enhanced Functionality

While X/DC's primary function is to
collect data for the host business
system to process, a number of
simple procedures that may
enhance the host system are
included, or can be added.  For
example, Intellilabel uses a bar
code "license plate" to aggregate
multiple items, lots, quantities, etc.
into a single scan.

C/S or T/E

X/DC operates in either Client/Server
or Terminal Emulation mode.

Offline operation

In Client/Server mode, X/DC can
automatically switch to a "store and
forward" operation if the network or
back-end system goes down.

Integrated Bar Code Printing
With the integrated Loftware Labeling
Software you can design labels and
drive printers anywhere on your
network without a separate print
server

ASAP:  Single Source, 12
years experience
ASAP provides all system
components; software, support,
implementation, and hardware.
ASAP has over 12 years of
experience designing and
implementing data collection
systems in industry and government
(see attached references).



X/DC is comprised of three main components:  Portable Design Tool, X/DC
Communications and X/DC Server

Portable Client Design Tool
The Portable Client Design tool operates as
a Visual Basic add-in.  This leverages the
powerful existing compiler, debugger, project
and resource management tools, etc.
already available within Visual Basic.NET.
Once created, the Portable Client program is
automatically compiled to the selected target
device(s).  This means a single program is
maintained for multiple device types or
architectures.

Features:
• Integrated Development Environment (IDE)
• Custom controls built specifically for ADC

development
• Drag and drop form design
• XML message builder
• Embedded logic fields to handle special events
• Communications automatically embedded
• Multi-page form support
• Smart Device Extension support
• Database download displays
• Active Server Page (ASP.NET) creation
• OS emulator support for quick viewing

X/DC Communications

X/DC Communications includes TCP/IP
communications, Web server framework,
Web Services support and a monitor
program that starts, stops and monitors
application processes running within X/DC.
X/DC Communications manages the
validation and transaction flow between
devices and X/DC server, routing inbound
and outbound XML messages to the
appropriate location.

When using X/DC in client/server mode, if
communications to the host are disrupted or
lost for any reason, users can continue to
scan and perform their work. Transactions
are stored on the device and uploaded when
communications with the host are restored.

X/DC Server

X/DC Server includes the integration shell, label facility, security and administration functions.  The
integration shell is an object-oriented program that uses COM objects to communicate between X/DC and
the business application interface object.

Features:
• Integrated Label Design/Printer Management module
• Security options: NT/2000 security, use target application security or user defined
• X/DC-supported architectures:  Client/Server, Web Server, Batch, Terminal Emulation
• Target application platform support:  Windows, Unix/Linux, AS400, Mainframe
• Supports Web Services



X/DC System Architecture
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