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Executive Summary

This ADVENTURE deliverable, D7.1.2, presents an initial specification of the use cases,
which the ADVENTURE concepts and solutions should address. As input for the use
case specification the user interviews and their results (described in deliverable 7.1.1)
and the identification of a common approach have been used. Based on these inputs,
the relevant current situation has been acquired for each user partner within
ADVENTURE, ABB, Azevedos, and Control2K (member of TANet), the challenges in
this context have been identified and the currently employed approaches to address
these challenges with their drawbacks have been described. This led to the
identification of a specific field of application for the concepts and solutions of
ADVENTURE.

This deliverable provides only an initial use case description. Thus within deliverable
7.1.3, due at month 18, a final use case specification will be prepared, for which this
deliverable will provide one of the basic inputs.
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1 Introduction

ADVENTURE - ADaptive Virtual ENTerprise manufacTURIng Environment — is a
project funded in the Seventh Framework Programme by the European Commission.
ADVENTURE creates a framework that enhances the collaboration between suppliers,
manufacturers and customers for industrial products and services. Within this
deliverable preliminary use case descriptions are provided based on a depiction of the
current status at the Use Case Partners, the challenges, they have to face and the
currently employed solutions to address these challenges.

1.1 ADVENTURE Project Aims

The framework proposed by ADVENTURE provides mechanisms and tools that
facilitate the creation and operation of manufacturing processes in a modular way.
ADVENTURE combines the power of individual factories to achieve complex
manufacturing processes, providing tools for partner-finding, process creation, process
optimization, information exchange as well as real-time monitoring, combined with the
tracking of goods and linking them to Cloud services.

There have already been several research projects that address the combination of
different independent manufacturers to so-called virtual factories. Most of these
research projects focus primarily on the business-side in general and on aspects like
partner-finding and factory-building processes in special. However no proven tools or
technologies exist in the market that provide the creation of virtual factories applying
end-to-end integrated Information and Communication Technology (ICT). ADVENTURE
is aiming to provide such tools and processes that will help to facilitate information
exchange between factories and move beyond the boundaries of the individual
enterprises involved. The collaborative manufacturing process will be optimised by
enabling the integration of factory selection, forecasting, monitoring, and collaboration
during runtime.

ADVENTURE builds on concepts and methods of Service-oriented Computing and
benefits from the advancements in this field. The monitoring and governance of the
collaborative processes will be supported by technologies from the Internet of Things
such as wireless sensors. Existing tools and services that can be integrated will be
considered during the development of the platform for ADVENTURE.

The increased degree of flexibility provided through ADVENTURE will benefit SMEs
especially as it helps them to react quickly to changes and to participate in larger, cross-
organizational manufacturing processes. Furthermore, ADVENTURE will help
manufacturers in assessing the environmental friendliness of actual manufacturing
processes and resulting products and services. Other objectives of ADVENTURE
include research in areas such as service-based manufacturing processes, adaptive
process management, process compliance and end-to-end-integration of ICT solutions.

1.2 Deliverable Purpose, Scope and Context

This deliverable provides an initial specification of the use cases, which should be
targeted by the concepts and solutions developed within ADVENTURE. In this context,
the deliverable surveys the current situation at the Use Case Partners and the current
challenges, which have to be addressed as well as the current solutions employed to
address these challenges and their drawbacks. Based on this representation of the
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manufacturing industry, the application potential for ADVENTURE methods, concepts,
and solutions is identified and thus corresponding use cases deduced.

Major inputs for this deliverable are the outcomes of the conducted user interviews
(described in deliverable 7.1.1) and the Project Vision Consensus Document
(deliverable 2.1) as well as the Target Market Sector Descriptor (deliverable 2.2) and
the initial Description of Work (DOW). Additionally, a meeting among the use case
partners has been set up in order to get a common approach from the user partners.

As this deliverable provides only an initial use case description, it will be used as input
for the final use case specification due at month 18 with deliverable 7.1.3.

1.3 Document Status

This document is listed in the DOW as ‘public’ primarily because its contents is not only
interesting and relevant for the project partners, but can provide input and basic ideas
for researchers and other persons active in the field of virtual factories in which specific
application contexts appropriate solutions are required and will be applied.

1.4 Target Audience

This deliverable is to be used by all participating project members to achieve a project-
wide understanding of the application scenarios, where the ADVENTURE results should
be used and tested. Thus, this deliverable will provide a first milestone to further shape
the project partners’ visions towards common (application) goals for ADVENTURE.
Nevertheless, as mentioned, the deliverable might proof valuable for researchers and
other persons working in the area of virtual factories not within the project, as well.

1.5 Abbreviations and General Terms

A definition of general, common terms and roles related to the realization of
ADVENTURE as well as a list of abbreviations is available in the supplementary
document “Supplement: Abbreviations and General Terms” which is provided in addition
to this deliverable.

Further information can be found at: http://www.fp7-adventure.eu

1.6 Document Structure
This deliverable is broken down into the following sections:

Section 1 provides an introduction for this deliverable outlining the scope, audience and
the structure of the deliverable.

Section 2 provides a short wrap-up of the major findings from the user interviews
(described in deliverable 7.1.1) as they provided one of the main sources for the
development of the use cases, described in this deliverable.

Section 3 describes the chosen method to create a common approach in the context of
use case identification.
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Section 4 provides an individual use case specification for each Use Case Partner
within the ADVENTURE project. Based on the current situation for the Use Case
Partners and the challenges in this context, currently employed solutions at the Use
Case Partners are described with their shortcomings. From these, the application
potential for the aimed at ADVENTURE solutions are derived and thus corresponding
use cases for these solutions determined.

Section 5 provides a wrap-up of this deliverable in form of a conclusion.
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2 User Interviews

As stated previously, this deliverable is also based on the outcomes of the user
interviews which have been conducted at the very beginning of the ADVENTURE
project. Referring to D7.1.1, a summary of the key elements of these interviews is
provided in the following paragraphs.

According to the interview, all of the regarded industry partners — ABB, Azevedos and
Control 2K — have a wide range of standard software, such as Microsoft Office, as well
as proprietary and legacy software in use today.

ADVENTURE is generally seen as a complement to these existing systems, rather than
a substitute. Thus, ADVENTURE is expected to provide additional or extended
capabilities, which cannot be delivered by the existing ICT infrastructure.

First, this concerns the monitoring of supply chains, e.g., with respect to delivery times
or buffers. ADVENTURE is expected to provide online or real-time monitoring
capabilities and thus provide a more timely and accurate reporting than the existing
systems, which operate in an offine manner, i.e., based on historic and thus less
reliable data. In addition, ADVENTURE is expected to facilitate the automatic
aggregation of data, thus providing all relevant information concerning the supply chain
in one common place. Based on its monitoring capabilities, ADVENTURE should also
facilitate the timely notification about business-relevant events.

Second, the industry partners anticipate benefits due to ADVENTURE'’s forecasting
capabilities. Specifically, this concerns the ability to predict potential problems in the
upstream supply chain, such as insufficient buffer levels or production capacities, in
advance, and thus facilitate proactive — rather than simply reactive — responses to these
problems, such as process adaptations or optimizations.

Third, major improvements are expected with respect to the exchange of data. In this
respect, ADVENTURE is seen as an instrument for the structured and efficient
exchange of various types of information across corporate boundaries through a unified
channel. Thus, the expectation is that ADVENTURE will improve the interaction with
business partners across the supply chain.

Based on the conducted user interviews, preliminary use case specifications will be
provided in the following section.
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3 Adapting a common approach

One of the critical steps to forming a use case specification for the project was to get a
common approach from the user partners. Although there are many aspects to
manufacturing as there are in any sector, there are also similarities with those in the
business. For example, all manufacturers:

* Have Customers and Suppliers

* Follow processes and link items such as stock control to order processes
* Look to reduce waste

* Require document control and integration to multiple systems

So, in order to rationalise the requirements of each user partner and formulate the user
cases for ADVENTURE, it was important for the user partners to first understand each
other’s business operations. By doing this, different aspects of each business could be
covered in ADVENTURE avoiding duplication and this in turn would determine the
scope of the project.

A meeting was set up for all users to express their requirements and a good start point
was to visualise the types of User screens that ADVENTURE would use to present the
required information. It was decided that various levels should be defined to give the
level of detail the user would require. The following terminology was adopted:

Top Level — LO

This would present an overview of the critical information required by each user and
ideally show the full capability and areas covered by ADVENTURE.

Level - L1

Drilling down from the main screen, more information would be presented depending on
the section that was chosen from LO.

Level L2, L3, L4, etc.

More focused information on the topic area chosen with greater granularity as the level
number increases.

The following table depicts the initial rough sketches, developed throughout the above
mentioned meeting, for possible screens which render the typical information that each
of the users require at the different levels. It was important to focus on ABB and
Azevedos as these partners are manufacturers whilst Control 2K being a service
provider would interlink with the other two users to provide the type of data they require.
The level format is used in each of the use cases.

Important Note:

The consortium members also decided to analyse the customer supplier relationship
between ABB and one of its suppliers FIDELTRONIK and to provide the types of
information such as “buffer stock” using ADVENTURE and thereby amending its original
use case.
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Initial Rough Screen Mock-Ups to Capture Users’ Mai  n Information
Needs

Level of
Detail

L2.1 -
AZEVED
(0K
Screen -
PROCES
S LEVEL

D7.1.2_Use Case Specification Author: ABB and Partners Print Date:2012-04-05

Page: 15/ 51

Copyright © ADVENTURE Project Consortium. All Rights Reserved.




ADVENTURE

WP 7

D7.1.2 Use Case Specification

Initial Rough Screen Mock-Ups to Capture Users’ Mai
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(0K
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Table 1: Initial Ideas for ADVENTURE screens

The above depicted initial rough screen sketches show key information areas from a
user perspective. They have been used as starting point to detail and, for example
combined with a deeper insight in the different processes at the application partners, to
determine the viability and relevance of the screens themselves and the key information
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areas to the ADVENTURE project by the technical and research partners. Furthermore,
they provide an important input for the user requirements document deliverable 2.3. Of
course, as this sketches are only preliminary, rough sketches to illustrate the different
information needs (on different levels) of the use case partners, they are only used as
initial discussion documents and the final look and feel, e.g., of the ADVENTURE
dashboard will clearly be different.
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4 Use Case Specification

The approach in this section is to take each use case companies requirements and
format them into the following structure.

Each of the users has addressed the following issues:

» Scenarios/ realistic situations
* Challenges/problems
» Current solution to the challenges/problems (without ADVENTURE)
» Usage of ADVENTURE
o Which part/aspect/component of ADVENTURE is used
o In which circumstances
o0 How the users’ “real world processes” would incorporate ADVENTURE

Most of the data is derived from D2.1 and D2.2 but with a focus on how ADVENTURE
functionality can be shaped to cover the user requirements.

Again it is important to iterate that the initial documents in the WP7 constitute a “wish-
list” and as the work package progresses, it is expected that much of the requirements
could either be enhanced as the technology partners develop the ADVENTURE
platform or could be modified to keep within the scope and timeframe of the project.

Regarding the components which are focused by each of the use case companies, we
refer to Figure 1 and state explicitly in sections 4.1.5, 4.2.5, 4.3.5 which components will
be used most likely by which use case company in order to indicate that each of the
ADVENTURE components is actually needed and will be utilized by the use case
companies. Whereas, for exchanging, storing, visualizing data and information, the Data
Exchange and Messaging platform, the Cloud-based Data Storage and the Dashboard
will be utilized by all the three use case companies.
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ADVENTURE Virtual Factory Management Process Definition, Forecasting & Simulation
Cloud-basedData || Data Provisoningand Process Friestss
Forecasting and
Storage Discovery Optimization
Simulation
Iﬁ 7K 7
¢y  DataExchange and Smart Process Definition
Smart Object Integration | ,
NMessaging Platform

Real-time Monitoring, Process Adaptation & Dashboard

Adaptive Process Real-time Process
Execution Monitoring

Dashboard

Figure 1: ADVENTURE components

4.1 Use Case Specification - ABB

4.1.1 Scenario/present situation

At present ABB’s FI-DA (Finland-Distribution Automation) adopts a manufacturing
system, where most of the components or modules are supplied by global suppliers. DA
products secure power distribution by offering solutions for the application/protection
areas of feeder protection, motor protection, transformer protection, line differential
protection for feeders, arc protection, feeder automation for recloser protection and
control, generator protection, voltage protection and automatic voltage regulation and
capacitor bank protection. It provides Medium Voltage Networks solutions with the
objectives to improve personal safety, network reliability and protection performance of
utility substations, marine and industrial power systems. Only the core manufacturing
processes are carried out within the premises of ABB’s FI-DA. The non-core activities
are outsourced to vendors such as PCBA'’'s (Printed Circuit Board Assembly) to
Electronic Manufacturing Service (EMS) providers, pressed metal parts and plastic
moulded parts from global suppliers, transformers used in relays are from global
suppliers, control and relay panels from ABB switchgear factories or external panel
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builders, etc. These outsourcing activities are done with the objective to better utilization
of resources for core business.

The products of ABB’s FI-DA such as IEDs (Intelligent Electronic Devices), software
solutions and communication devices serve the needs of power network reliability and
protection performance of sub-stations. Figure 2 displays an example of a FI-DA’s
product with its corresponding functionalities.

Protection & Safety
Protection and control IED / Relay

« |[ED recognizes abnormal power system
o = —— conditions, or abnormally operating
| system component
5 | ' » Based on the information gathered,
' IED will initiate corrective actions
: that are supporting the power
‘ system to return its normal
|

' |pz 0 E 'ﬁ'ﬁ} operating state
_ e B o7 - In the event of a fault IED delivers
q (@ B=57 an open command to a circuit
_ % breaker which in turn disconnects
1 — the faulted object from the system,
]'Ehuls minimizing the effects of the
ault

Figure 2: Example of a DA product (IED/relay)

The DA'’s product family as highlighted in Figure 3 comprise different product models
from the period of 1965 to 2009. From Figure 3, it is seen that different products within
the product family implement to an extended fields such as protection of power, micro-
processor based multi-function IED, integration of protection and control, feeder
protection, communication gateways, etc.
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Product families
Installed base

Tm o There are over 1,000,000
elion® product famil 2009 — P :
Refon® product famly sl ABB Distribution
1850 rooaor rotection 2007 -["f. — Automation products
IED REFELS T installed around the world
Compo " Ceney 2004 5 * . Service and spare sparts
610 series 2003 [ ¢ available even for
RED 500 series . products delivered over
protection IED's and 1995 | i JI -
terminals .*.;" = 40 yeal’S ago
Feeder protection IED "ETE
SPAJ 140 C 1989 1 V'S

Integration of protection
and control into the one
unit — the SPAC terminal
SPACOM protection IED
series featuring serial
communication
Microprocessor-based
multi-function IED SPAJ
3M5J3

Static protective IED'’s for
protection of power L4
distribution networks 1965, @

L

Figure 3: Display of DA’s product family from 1965-2009

As displayed in Figure 3, each of the product family (e.g. Relion product family) of FI-DA
factory at Vaasa, Finland has its own product lines with different product series. For
instance, Relion product family has its product lines with Relion 610, 615, 620 and 630
series as presented in Figure 4, it is also observed that there are other product lines
such as SACO, SPACOM, REF and RBX started from the year 1986 to date. The DA
factory adopts MTO (Make-to-Order)* production, where the production process starts
immediately after receiving a confirmed customer order. The average delivery time from
booking an order to deliver an order is 2 weeks and the OTD (on time delivery) rate is
approximately 91% according to the year 2011 statistics.

! Make-to-Order (MTO) production scenarios typically allow customers to purchase products that are
customized according to their specifications.
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Production at Vaasa
New and legacy products

615 Series

—_— e i

Production line details

« SACO 1986
« Volume 2011: 1 030 pcs/a

« SPACOM 1984
« Volume 2011: 9 500 pcs/a

» Relion® 610 Series 2003
= Volume 2011: 9 000 pcs/a

« REF542plus 2004
= Volume 2011: 6 000 pcs/a

« RE500 1996

« Volume 2011: 19 100 pcs/a

» Relion® 615 Series2007
= Volume 2011: 19 900 pcs/a

» Relion® 630 Series 2009
= Volume 2011: 6 700 pcs/a

= Relion® 620 Series #NEW#
= RBX615 #NEW#

« Total inhouse production around 72 000 units (2011)

Figure 4: FI- DA’s production lines during the period of 1986 to 2011

Different product types (commonly known as production lines) in the ABB’s Vaasa
factory are depicted in Figure 4, where the yearly sales volumes for year 2010 and 2011

are also presented for young and old products.

Along with FI-DA factory at Vaasa,

currently, ABB is operating other three independent DA factories globally with the
objective to serve various market segments (Figure 5). For instance, ABB’s DA factory
in USA serves the USA market only, while a DA factory at China serves the Chinese
market, a DA factory at India serves the Indian and middle-east market. The FI-DA
factory at the Vaasa serves the rest of the world.
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Figure 5: FI- DA’s global presence

The MTO process at ABB’s Vaasa site usually has to cope and adapt to a variety of
requirements. These requirements change individually over time according to the
current customer demands, which usually have different demands in terms of, e.g.,
product type, product variant, and product quantity, which have to be sufficiently
considered. Accordingly, reallocations of resources and process adaptations are normal
to guarantee an optimal process, both for the customers and for ABB. Here, current
stock levels and interdependencies between orders have to be explicitly considered
based on current status data. Today, this implies, for example, in a situation where a
customer changes specifications on short notice or in a situation, where orders are
incoming on short notice and should be sufficiently served, and a lot of time-consuming
and possibly error-prone manual work. Nevertheless, it can be stated that, even against
this background, the application of the above described outsourcing approach with its
focus on core-competencies has basically been successful. But, with the present
economic situation and particularly against the described background of fast-changing
requirements, specifications and orders on short notice, ABB’s FI-DA has to look for
further possibilities to enhance cost and management efficiency. A basic option could
be reusing the methods that worked well in the “older world” i.e., integrated factories?
are one possible option to be investigated. However, re-building or expanding

2 An integrated factory can be defined as the manufacturing environment where all the necessary
parts/components of an end product are manufactured and assembled in-house and there outsourcing
activities are completely absent.
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backwards and forwards may not be economically viable and physical integration by
mergers and acquisitions is also no longer feasible due to failure to adequately and
formally develop the relationship, inadequate or misaligned valuations, and culture
clashes. In such a situation a promising option is to integrate factories by realizing a
Virtual Factory®, as intended within ADVENTURE.

4.1.2 Challenges

Due to growing number of customer orders, inherent complexities, and fast changing
requirements and incoming orders, ABB DA is facing several challenges from many of
its existing operational activities. In order to make smooth the demand fulfilment and
enhance process efficiency the following challenges have to be addressed and a
significant support for the corresponding activities has to be provided:

(i) Currently, ABB is suffering to have the forecasting information from customer side
related to the incoming order, which is needed for pre-scheduling or preplanning the
operational processes. On the supplier side also, ABB needs sound forecast data for
the delivery of outsourced items from their vendors.

(i) The contractual agreement processes between ABB and its customers are done
by the sales assistant manually, leading to a significant lacking of automatic order
processing.

(i)  Another challenge that ABB is facing at present is a fast, reliable, and easy way for
required process adaptations to be able to process an urgent order or managing peak
demand.

(iv) Current business scenarios at ABB do not cover status update from the
corresponding suppliers in terms of real-time information from the suppliers’ buffer
levels and delivery visibility with respect to quantity, type and delivery date of its
products in most cases.

(v) From a delivery point of view, ABB needs proper monitoring and control over the
complete supply chain. Inside ABB, it has its own inventory monitoring system but the
integration with suppliers in the supply chain is missing. For example, there is currently
no mechanism to specify the buffer level for each order line rather than the whole
production line.

(vi) Rush order is currently handled by ABB DA manually, where customers can not
visualize the status of their corresponding orders. Any order delay due to the shortage
of components or modules has to be known well in advance for an improved order
management process and to enhance customer satisfaction.

The overall relationships with suppliers and customers, where the challenges as
mentioned above exist for FI-DA are highlighted in Figure 6. From Figure 6, it is seen
that ABB’s DA factory interacts with its customers (switchgear factory) through various
tools such as ASCC (Advanced Supply Chain Collaboration), B2B (Business to

% Within the ADVENTURE project, a Virtual Factory is understood as a temporary or permanent alliance
of ADVENTURE Members, facilitated by a broker. The Virtual Factory is managed by a distributed,
integrated, computer-based system that interfaces with all systems necessary to make design and
production of a product and its delivery to the customers possible. The core of a Virtual Factory is a Smart
Process, which integrates reusable smaller processes and other metadata from a repository, defined by
the members that take part in the Smart Process.
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Business), Deliver IT, CCP (Common Configuration Platform), CCRP (Customer
Complaint Resolution Protocol) and with its supplier side through ASCC, EDI (Electronic
Data Interchange), Share point and Rosetta tools. All these available tools make the
communication easy between the upstream and downstream sides of the DA factory,
but fail to achieve the above mentioned forecast and update order status at the
customer side (switchgear factory) and forecasting and checking buffer levels in the
supplier side.

FI-DA business landscape
As is

Customer Customer
Swgr Mfr.
3. FI-DA’s ASCC
N B2B
Delivery K
DeliverIT
1. Customer's orwarder| ccpP
Demand CCRP
FI-DA DA factories
Factory IN/US/CN
4. Supplier's ASCC
Delivery EDI
2.FI-DA’'s Share Point
Demand Rosetta

Supplier
EMS

Supplier

Figure 6: FI-DA’s demand and delivery relationship

FI-DA’s business landscape as presented in Figure 6 also highlights four remaining
challenges to fulfil smoothly its demands and delivery issues as: (a) Customer’'s
demand, (b) FI-DA’'s demand, (c) FI-DA’s delivery, and (d) Supplier's delivery. In
Customer’'s demand level, there is a lacking of order forecasting as necessary to
prepare required planning and scheduling. In the FI-DA’s demand side, the challenge is
to shorten delivery time (1-2 weeks) to customers, where all the materials for production
have to be available in the factory before the order is booked. In case of FI-DA’s
delivery concern, the challenge is to the unavailability of real-time update of the
manufacturing status to the customer. For the Supplier’s delivery issue, the challenge is
to unavailability of online buffer status and non-visibility of pending orders from different
factories, hinders capacity optimization and vendor selection.
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4.1.3 Current Solutions

The current challenges in four specific sectors such as customer's demand, FI-DA’s
demand, FI-DA’s delivery and supplier's delivery as mentioned above are tackled
currently with the available technologies or software within FI-DA factory. The present
solutions can specifically be defined as follows:

(i) Customer’s demand: In the DA factory customer orders are handled currently by
implementing several techniqgues such as CCRP (Customer Complaint Resolution
Protocol), ASCC (Advanced Supply Chain Collaboration), B2B (Business to Business),
and Deliver IT). These are employed for receiving the orders from certain customers
and acknowledging the orders as well. An ABB internal tool named as CCP (Common
Configuration Platform) is used to creating an offer by the sales personnel. All the
aforementioned tools are used for helping order handling processes but do not support
the collection or extraction of forecasts. Currently, demand forecasting is mostly based
on basic statistical analysis or estimations or even intelligent guess.

(i) FI-DA’s demand: In order to handle and meet the short delivery time (between 1-2
weeks), FI-DA currently, maintained the required inventory levels on the basis of mutual
agreements with its suppliers. In order to avoid delivery delay and to keep the on time
delivery date as good as possible FI-DA invests substantial amount of money to build
the inventory level as safe as possible. As this strategy is financially not viable against
the background of the long term business objectives for ABB’s DA, there exists the
need to find an alternative solution to minimize the inventory level while staying flexible
with the order handling process.

(i) FI-DA’s delivery: A fixed delivery time for each product series is followed
irrespective of the material or capacity position which leads to lower OTD and higher
inventories. The present solution for FI-DA to update a shipment’s status of delivery is
by implementing tool known as DeliverIT tool. This tool has limitation with respect to
ease of use, and often the delivery delay is updated at the last moment. The resultant
output from this tool is thus often not much beneficial from the customers’ point of view.

(iv) Supplier's delivery: In order to manage the buffer stock and delivery from the
suppliers, FI-DA comprises a solution that the suppliers periodically, or on request,
provide an off-line update of their respective buffer level status. FI-DA uses a tool
known as SharePoint which provides the necessary delivery information from the
suppliers’ sites through Excel sheets. Nevertheless, there is no visibility of delivery in
transit, which adds to the unpredictability of the deliveries and corresponding schedule
risks.

4.1.4 Application of ADVENTURE

The objective of ABB DA factory is to improve its existing processes with up-to-date
solutions that might provide an increasing level of performance across its current value
chain. The ADVENTURE concepts and solutions should support ABB’s FI-DA as
follows:

* To receive forecasts from customers and be prepared for e.g., for peak demands
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* To provide forecasts that are as accurate as possible to suppliers

* To meet on time delivery (OTD) requirements
* Promise delivery dates based on ATP and CTP processes
* To avoid material shortage

* To reduce inventory
* To improve the ability to fulfil rush orders

* The ability to react quickly, e.g., through ADVENTURE's plug and play factory

concept in case of late changes in orders or insufficient supplier performances
* To plan capacities (better utilization of capacities in advance)
» To avoid expediting costs (e.g. ‘flash’ mode of deliveries)

* To avoid emergency situations (early warning forecasts for special variants)

* To enable the ability to quickly adapt and optimize processes by receiving alerts
from supplier’s processes
* To have the ability to quickly adapt and optimize processes by receiving forecasts
(decision support) from customer’s processes

The possible framework where ADVENTURE might integrate with the FI-DA’s business
landscape can be highlighted in Figure 7.

FI-DA business landscape
With ADVENTURE
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Figure 7: FI-DA’s demand and delivery relationship with ADVENTURE framework

On average ABB’s DA factory needs to cover approximately more than 100 orders per
day, which need to be monitored closely in order to avoid any delivery delay. This
monitoring level needs to be extended from ABB'’s production lines to the suppliers’
inventory sites to provide the average delivery time within two weeks. Here, the
ADVENTURE Dashboard could support ABB to monitor buffer levels all the way from
internal inventory levels to the suppliers’ inventory levels (including transit) dynamically.
This way, a real time visibility of the entire supply chain for ABB’s DA becomes possible.

Furthermore, within the monitoring process ‘events’ from the complete supply chain
network could be identified. These events can be notified as alarms, within the total
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production system. For instance, if the inventory level or stock goes beyond the
predefined level or if the sales order converted to a production order, it will be
considered as an event and a corresponding alarm will be triggered and displayed in the
dashboard as notification or alert. Such event detection and monitoring from the
ADVENTURE Dashboard could substantially support FI-DA in its daily operational
activities.

The ADVENTURE concepts and solutions can additionally be used to significantly
improve the forecasts in the context of order management processes. Here, ABB uses
usually quarterly forecasting methods. With ADVENTURE ABB would be able to
automatically get improved forecasts as soon as possible getting near to real-time data.
Based on this, it would be possible to publish expectations concerning required
components and modules to respective suppliers very early, enabling a re-planning and
rescheduling of their production processes on time, as well.

In future, FI-DA’s planning to adopt a business scenario that includes the box-built
approach, where the entire manufacturing process could be outsourced to an EMS
(Electronic Manufacturing Service) supplier who might deliver the complete product to
FI-DA’s customer directly according to the pre-specified standard and/or specification.
Other business scenario could be of peer-to-peer integration with other DA factories,
where assets and resources could be put to use optimally, to meet the delivery
requirements of any customer, anywhere in the world.

All'in all, in a usual MTO process at ABB’s FI-DA site at Vaasa, the application of the
ADVENTURE innovations will provide several substantial advantages, for example:
First of all, FI-DA will be enabled to effectively compare different manufacturing
capabilities of its existing partners and select the best fitting partner for meeting the
varying delivery requirements. Secondly, interdependencies and (possibly negative)
influences of different orders can be identified in an easy way and the consequences
can be minimized. Thirdly, with the ADVENTURE Real-time Process Monitoring
component a new level of visibility over the whole supply chain can be reached and
exploited, which not only allows ABB to adapt and react for example to events occurred
by its suppliers, but ABB’s DA customers, as well, as relevant information will be
available in real time for all affected stakeholders. This leads as well to new levels of
flexibility and scalability

The implementation possibilities of ADVENTURE in case of ABB’s FI-DA can be
summarised through the following dashboard mock-ups. These mock ups are
categorized in different levels based on the requested information from FI-DA. Figure 8
displays the global business view (Level 0), where the components are identified as
stakeholders’ name (e.g. customer, supplier), notifications (e.g. SMS alerts, e-mails)
and monitoring (e.g. customer order, supplier inventory level). This level of dashboard
provides an overall status of the corresponding stakeholder and its related monitoring
results and notifications.
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Figure 8: Global business level (LO) dashboard outline

The dashboard mock up as presented in Figure 9 displays the detailed of the customer
order level (Level 1), where the status of each of the order for a particular customer is
visualized. This level of the dashboard also visualizes the necessary notifications
depending on the status of each customer’s order. The component ‘action needed’
provides some useful recommendations.
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Figure 9: Customer order level (L1) dashboard outline

Figure 10 visualizes the supplier inventory level in the dashboard (level 2), where
detailed status of the inventory level of each of the supplier based on corresponding
customer’s order is displayed. Inventory related notifications, necessary alerts and
action needed components against each of the customer’s order are also highlighted
within this single page.
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Figure 10: Supplier inventory level (L2) dashboard outline

4.1.5 Usage of ADVENTURE components

Regarding the ADVENTURE components which are focused on by ABB FI-DA, the
Smart Process Definition component will be used a basic process modelling tool. In
order to execute the resulting Smart Processes, the Adaptive Process Execution
component will be applied. ABB FI-DA will also make use of the Process Forecasting
and Simulation component for the provisioning of forecasts that are as accurate as
possible to suppliers. The Real-time Process Monitoring component as well as the
integration of Smart Objects will be required to meet for instance on time delivery (OTD)
requirements. The Process Optimization component will be applied by ABB FI-DA to
identify optimization potential in FI-DA’s processes and realize such potential.

Thus, referring to Figure 1, the use case of ABB FI-DA covers in summary at least
ADVENTURE’s Smart Process Definition, Adaptive Process Execution, Process
Forecasting and Simulation, Real-time Process Monitoring, Smart Objects Integration,
and Process Optimization.

4.2 Use Case Specification Azevedos

4.2.1 Scenario/present situation

Azevedos is a leading manufacturer in the cork transformation industry. Azevedos
develops, produces, sells and provides after sales assistance to a wide range of
production machinery (see Figure 11) since 1964. Azevedos’ products are complex
(multi-part and multi-technology) convergent products: that are comprised of hundreds
of different components and different technologies. Casting, bending, milling, CNC,
image processing, GUI, automation systems, electric and pneumatic components are
some examples of technologies and components used. Azevedos only outsources
activities that are not covered by in-house competences such as bending, casting, parts’
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surface treatment and on very few occasions, product engineering. Main reasons for
outsourcing are the lack of competences (mainly technological) in some operations and
the increase of general plant productivity by reducing delivery time to customers.

Figure 11: Azevedos’ range of cork transformation automation

In fact, some products consist of 500 different components. This fact implies a huge
amount of documentation (related with customer interactions, product engineering,
process definition, industrialisation, quality, after sales assistance) and data (production,
quality records), which must be created and also maintained. Documentation and data
are spread in different physical locations at Azevedos, in different formats (paper and/or
electronic) and also in different software frameworks (CAD, Microsoft Office, ERP,
MES). In spite of the fact that each piece of equipment sold has a serial number, most
of the time it takes a substantial amount of time to compile necessary documentation
and data for equipment. This documentation can also not be accessed in a web-based
manner.

In a one-of-a-kind production environment or in an engineer-to-order business model, a
new business opportunity means a new project and to execute such an order involves
specific combinations of different activities, like understanding the customer’s
requirements, conducting a rough product design, feasibility studies, engineering, rough
production planning, production, commissioning and after sales support. Azevedos’
processes are non-prescriptive; there is a lot of flexibility involved and many decisions
are to be made by humans.
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Figure 12: Infrastructure of bill of materials for internal and external orders

Azevedos in its production process has to place different orders (see Figure 12). Some
of them are internal and others are external. Internal orders are executed in-house and
are totally managed and controlled by legacy systems, namely by a Manufacturing
Execution System. There is, however, no system that allows Azevedos to manage and
control the external orders that are placed with suppliers. Currently, Azevedos can only
guery the status of external orders manually (by telephone or by email).

4.2.2 Challenges

The Azevedos Business Environment is characterized by Complex products, one-of-a-
kind environment and multiple business partners’ involvement.

For each customer order, there are specific engineering and production activities which
should be managed as a whole. For each customer order, there is a mix of internal and
external orders. Internal orders are managed by legacy systems, but the external orders
are not. Both engineering and production activities could be outsourced (in each
customer order, several activities could be outsourced).

Those business processes are non-prescriptive. Thus, there is an initial rough process
design for each instance; followed by a progressive process refining based on human
decision (human-based flexible and adaptive processes).

A distinctive feature of the Azevedos’ virtual factories lies in the fact that they involve
product design, process engineering and manufacturing tasks. All these tasks have to
be managed comprehensively by the virtual factory management system.

In such an engineer-to-order virtual factory, several documents are created in execution
time. For each customer order, specific documentation is generated for engineering,
production, quality and after-sales activities. This documentation is spread on different
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systems and supports (paper, electronic, CAD, MS-Office files). Relevant information for
each customer order involves a mix of documents and data (e.g., quality and production
records) See Figure 13.

Mechanical Dossier (235 parts’ drawings — 2D & 3D)
Electrical Dossier (electrical diagram, electrical box layout, etc.)
Software (PLC and Industrial Computer)

5td mechanical components list (about 60 parts)

Std electric/electronic components list (about 190 parts)
Std pneumatic components list (about 100 parts)

Bill Of Material

Operations sequence for each mechanical drawing
Mechanical datasheet (main components)

Electrical datasheet (main components)

Pneumatic datasheet (main components)

Machine ID Datasheet

Mechanical /Pneumatic performance tests

. PROCESS
Electrical performance tests ENGINEERING
Electrical Safety Datasheet

Users Manual (POR, SPA, FRA, ING, ITA)

CE conformity declaration

Warranty

Expedition document IC
DELIVERY FRODU CT.I.ON
. PROCESS
Promotional Brochure a B

Figure 13: Relevant Information for each costumer order

4.2.3 Current Solution

Currently, there is no solution that meets the requirements for the type of environment
described in Azevedos case. The collaborative manufacturing process is managed ad-
hoc and although partners are chosen on the basis of the qualification process, when it
is necessary to perform some task, they are bilaterally contacted. The whole process is
managed manually using email exchange, phone calls and physical meetings or by
skype.

Regarding the management of information associated with the manufacturing process,
there is a repository of documents, organized in folders where the technical
documentation (drawings, specifications, certificates, etc...) is stored but the partners
have no access to it. Moreover, much of the information produced during the process is
saved on the manager’s desktop and each one organizes it on his own way. We can
say that the information is scattered when it should be concentrated and connected by
the manufacturing process flow.

In fact, there is a process where the human decision factor is very strong and where
information is not correctly stored. Typically, the project manager knows the status of
each task by direct contact with the responsible partners. Much information is kept in
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peoples’ minds and never gets to be registered. This gives rise to errors and delays in
the delivery of the final product.

4.2.4 Application of ADVENTURE

The virtual factory management system should encompass both workflow management
(i.e., task management) and documents management (i.e., edition, access and archive
of design plans and quality records)

As stressed before, an Azevedos’' Vvirtual factory includes engineering and
manufacturing tasks. Both engineering and manufacturing tasks can be performed
internally or outsourced. The outsourcing is decided by the industrial manager for each
particular customer order. The manager takes into account the current and future
available production capacity as well as internal and partners technological capability.

The internal and external orders are managed differently: The internal orders are
managed by the legacy management systems (i.e., ERP and MES). Azevedos expects
to use ADVENTURE to manage the external orders.

Once the virtual factory process involves design activities, the virtual factory processes
cannot be fully designed a priori (as it will happen in a conventional process
management system). The design of the virtual factory takes as input a process
template that depends on the product family.

The template just provides a rough process model and it will suffer several changes all
along the virtual factory lifecycle: The model will be progressively refined and
specialized as far as engineering defines the product and the manufacturing process.
The model will also change in execution time in order to react to events such as order
delays or quality test failures.

Each virtual factory (customer order) includes a specific arrangement of internal and
external orders. Its management will always involve a mix of automatic and human
based decisions. For example, the dispatching of internal orders for the legacy systems
can be performed automatically. On the other hand, assignment (or re-assignment) of
orders to suppliers or process re-planning will always be human decisions. The lifecycle
of each supplier order involves a complex set of Negotiating tasks, Contracting tasks,
Design or Manufacturing tasks, Expediting and in bound tasks and Test and verification
tasks.
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Figure 14: Process planning with interactions with order processes

Therefore, each supplier order should be managed as a sub-process of the main VF
process as illustrated in Figure 15.

VF process
(customer order)

-
[

VF sub-process - i

(supplier/partner order) )

Figure 15: Supplier order as a sub process

According to the needs analysis in Section 1, we believe that to manage effectively its
virtual factories, Azevedos’ needs a combination of features from:

* Workflow management systems

* Project management systems

* Document management systems

» Collaboration management systems

To achieve this, Azevedos propose a 3 level dashboard for the virtual factory
management system:
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Global business level (Global management of the cus

tomer orders)

This dashboard level which is illustrated in Figure 16 should include the global view of
all customer orders (i.e., smart processes) and its status, a summary of pending
activities, a list of alerts regarding all active manufacturing processes and the last

messages exchanged between network partners. Also, partner finding functionalities
should be available at this level.

Adventure Coshboard

<:j E:} X {_:i" L http:fwww.adventuoe.euDashboard

1]& D

Custorner Orders - Global View

Alerta

Customer Order & O
Customer Order B @@
Customer Order © .

process & - Activity b deloyed

process B - Actiit Y- = m—_-] er not guailghls

Material Suppliars

PLC Supplier

AC Motors Supplier

Fending Activities

Gustomer Order & - Activity B octive
Change request for process b - activity c supplier

Servicea Swuppliers

Bendi . -

sufoce treatment service supplier

Engineserng senice supplier

Lost Messoges

20-01-2012 14:02: Customer Order & - supplier B said: machine brokoen: 1 day delay

Figure 16: Global business level (LO) dashboard outline
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Customer order level (Management of a customer orde  r instance)

By clicking in one specific customer order in Level 0, the dashboard is switched to level
1, which is illustrated in Figure 17 and all the information related to the specific
customer order is presented in one single page.

The process editor component allow user to design the manufacturing process
graphically, the partner finding will be used to search and assign suitable partners to
execute required services in the scope of this process. The information Management
component will show all the documents related to this process and it will have
configurable access permissions. Process real time monitoring and instant messages
components will allow partners to collaboratively follow the process in real time. If some
unforeseen event rises, an alert will then show up in the alerts list.

Adventure - the plug and play virtual factory

<:] c> X Q http://www.adventure.eu | @
| NEW Il SIMULATE I

SEND RFQ

[=] Projects Process Editor ~ Add Template | .. Process Partners AddFartner | ..
WV Special Cap Machine| Partner used 1
WV Project 2 Partner used 2
WV Project 3

- Information Management

Special Cap Machine

Mechanical Drawings
Process Monitoring Electrical Drawings
Status: Running Control Software
Elapsed Time: 2d7h59m B Surface Treatment Specificati
Time Status: delayed (activity B) @ specification 1

[=] Control System Specification
B requirements specification
@ functional analysis

L

process Messages

2-02-2012 14:00 Activity B - Partner used 1 said: machine
broken, 1 day delay max.

e
———— e e

Figure 17: Customer order level (L1) dashboard outline
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Supplier order level (Management of a supplier orde  r instance)

By clicking in one specific task, all the information related to this specific task is
presented in one single page, as illustrated in.

The task workflow monitoring component allows users to follow the order status, partner
finding functionalities will be used to search suitable partners to execute the required
task service. These partners can be assigned to the process task. The information
container will show all the documents related to this task and will have configurable
access permissions. Only partners associated to this task should have controlled
access to this information. Task real time monitoring and messages will allow partners
to follow the task in real time. If some unforeseen event rises, an alert will show up.

Adventure
<3 C> X Q { http://www adventure. eu ] @
(] Customer Order Customer order n. 1 - ACTIVITY B WORKFLOW Actvity B Portners FPTy—
WV Customer order n. 1 Partner A (selected)
V Customer order n. 2 Partner B
V Customer order n. 3
Activity B Monitoring Activity B Information
Status: Exeauting [=] Customer Order Docs
Elapsed Time: 2d7h59m @ Partner A Quotation

Time Status: Delayed
@ Partner B Quotation

@ Partner Agreement
[=] Technical Docs
[=] Mechanical Drawings

02-02-2012 09:00 - Request for quotation sended to Partner A
03-02-2012 10:00 - Partner A selected

03-02-2012 10:00 - Agreement with partner A [2) Partt Drawing
03-02-2012 11:00 - Document Added - Partner Agreement B Electrical Drawings
04-02-2012 09:00 - Actity Started

06-02-2012 09:00 - Status Updated to delayed [=] specifications

@ Casting Specification

|

Activity B Messages
06-02-2012 09:00 - Partner A said: Activity delayed for 2 days max
06-02-2012 09:01 - Azevedos said: Why is work delayed?
06-02-2012 09:10 - Partner A said: Technical Problems with a machine, maintenance already fixing it

&

created with Balsamiq Mockups - www.balsamig.corr

Figure 18: Supplier order level (L2) dashboard outline

4.2.5 Usage of ADVENTURE components

For modelling and executing Smart Processes, Azevedos will utilize the ADVENTURE
Smart Process Definition component and Adaptive Process Execution component. In
order to find and assign potential partners to the steps of the Smart Process, the Data
Provisioning and Discovery component will be utilized. In order to get an optimized
proposition of which partner should be assigned to which process step, Azevedos
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makes use of the Optimization component. For status monitoring and event detection,
the Real-time Process Monitoring component as well as Smart Objects will be deployed.
Thus, referring to Figure 1, the use case of Azevedos covers in summary at least
ADVENTURE’s Smart Process Definition, Adaptive Process Execution, Data
Provisioning and Discovery, Process Optimization, Real-time Process Monitoring, and
Smart Objects Integration.

4.3 Use Case Specification Control 2K

4.3.1 Scenario/present situation

Control 2K Limited (as a lead partner of TANet) is a service provider to the
manufacturing domain. It provides software solutions that allow manufacturers to
monitor their processes and therefore apply process improvement techniques to
achieve greater efficiency. In addition, manufacturers utilise this valuable data to help
integrate with their suppliers and customers via the exchange of production related
data. To achieve this Control 2K uses its own “Industreweb” software platform which is
implemented as either a stand-alone installation or as an integrated part of their
customers’ existing systems.

These types of systems are wide spread in all sectors but taking manufacturing as a
specific target area, the process of integration is further compounded by the linkage into
Enterprise Resource Planning, Materials Resource Planning and Manufacturing
Enterprise Systems (MES). Most businesses will have elements of order processing,
financial transactions and dispatching processes. The processing of an order like any
business requires an order number and the normal process of financial clearance as
highlighted in the other examples within this document.

The scope of business for Control 2K is very large as the range of services that can be
provided to manufacturers is vast. The current approach adopted by the company is to
solve individual problems that manufactures have. The main areas addressed with
current products are:

* Energy Monitoring - With the rising costs of energy bills in both industrial and
domestic environments, the reduction of waste and energy saving are a constant
hot topic. Very few service providers can provide this information in real time
while presenting the information to company personnel in clear concise displays
and easy to understand reports that pinpoint exactly where the businesses are
wasting energy and money

» Supply-Chain Integration — All customers and suppliers strive for better
communications and want the flexibility to monitor and keep track of goods
throughout the manufacturing and delivery processes. This tracking may be
required in real time, anywhere in the world. The benefits in time reduction and
reduction of miscommunication is vital for any organisation

» Error Proofing - Most Error Proofing systems rely on paper processes that can
be time consuming, unsustainable, and prone to inaccurate data. The automation
of existing systems makes them easier to maintain and reduces operator data
entry errors. This can also avoid costly mistakes by providing feedback to
operators if the incorrect parts are installed or assembled.
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* Process Improvement - Improving performance is the fastest route to greater
profits. Even minor tweaks can save money, speed up delivery, and identify/
eliminate waste in materials and time. It is important to be able to view clear
information targeting your problems and solve them with minimum effort.

Whilst the software works very well as a localised service, it is restricted in the
functionality it provides due to poor linkage to Cloud based services. It is limited to
point- to-point connectivity and would benefit by linking the ADVENTURE to expand the
portfolio of services that could be provided.

4.3.2 Challenges

One of the major areas of concern for any manufacturing company is the constant battle
to achieve 100% efficiency. Although this is a dream, most organisations often lose so
much on inefficient processes and often overlook areas where major cost impact could
be achieved through process optimisation. Whilst lean and agile manufacturing has
been around for decades, companies find it hard to get to the root cause of many of the
production errors as often the root cause can stem from a variety of processing
including human error, machine wear and tear, incorrect or badly designed processes or
simply through lack of diagnostic information presented from the process. Labour costs
are the most restrictive element in any business but particularly in manufacturing. The
increase in the level of automation starts to address the cost issues but in turn
introduces a new challenge as often systems need to be interconnected to achieve
optimisation.

When it comes to integrating business processes with existing systems such as PLC
and other control systems, MES and then ERP systems, it is assumed that the
connectivity is structured and linear with neat self-contained silos. In reality though,
there are no real clear cut boundaries between services and shows a more realistic
relationship between processes and services between the two layers. It is hard to work
out the demarcation lines in the multitude of infrastructures and databases in a typical
business. Connectivity issues may occur between the ERP and Control Level in
manufacturing environments that are very hard to track.

Random errors are the biggest challenge to production and since they cannot be
forecast at runtime, they could be predicted if the right level of data is available. The
challenge for ADVENTURE will be to consider the response to such errors and the tools
that would be needed to monitor such breakdowns of communication. In the real world
so much time and effort is spent looking at areas interconnectivity that can potentially go
wrong and how the whole process of data capture and correction of errors is presented
and monitored across multiple machines.

This is made more complex with flexible processes and the presentation of diagnostic
data to operators and managers involved in the delivery of goods. Deficient operation
due to missing interoperability between IT systems of manufacturing partners causes
high integration issues when it comes to monitoring production machinery. Accessibility
to otherwise non compatible software systems means that data could be lost or be none
existent when it comes to open infrastructures supporting partner interoperation and the
ability to constrain data access and handle data respecting specific restrictions where
there are privacy concerns. Dynamic data information is data that is only available at a
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given instance of the process. Whist it is typically used to give a snapshot of the current
state of the process, it is derived from several sources of data and is not captured as
the amount of data storage and time taken.

4.3.3 Current Solutions

One of Control 2K’s key products is called “Industreweb” which is a suite of software for
Business Intelligence. The software pulls data from different parts of a manufacturing
process and presents the data gathered in the form of reports or screens available on
web browser software (see Figure 19). The software works well in a localised SME
business environment but as a service provider for the manufacturing domain, the range
of information and business intelligence needs to be widened with the advent of Cloud
services. This is why Control 2K has looked to ADVENTURE to expand its current
range of services to connect to remote smart objects and provide supplier and customer
data via Cloud services. The current solutions do link with non-intelligent sensors such
as proximity switches or level detection equipment and pass information on to
Enterprise Resource Planning, Materials Resource Planning and Manufacturing
Enterprise Systems (MES) via common formats such as CSV files or SQL databases.
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Figure 19: Data collection, monitoring and presentation at all levels of an SME

If we go back to basics, most businesses will have elements of order processing,
financial transactions and dispatching processes. The processing of an order like any
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business requires an order number and the normal process of financial clearance as
highlighted in the other examples within this document.

The production process starts from the moment that the order is cleared for production
or assembly and at this point all the elements of checking for stock and ensuring all the
bill of materials is available for production to commence is gathered from the various
systems. Industreweb provides a Flexible, Scalable and Low cost solution to systems
integration at many levels. It is a MES Based Software (although it potentially offers
more functionality than typical MES. It is primarily used to Connect Shop floor to ERP /
MRP type systems providing Error Proofing, monitoring of processes and a customised
dashboard to view your data. Figure 20 shows the typical application of the software in
an SME environment.

[*)industreweb = SR
evarything in comtral
ADMIN /| MANAGER OFFICE T Acustech COMPANY TRAINING ROOM
= Check realime data in o™ Login and modify A f e I_, . .
the form of charts and '\_ layout or just keep — 't - In-iouse training
graphs via a web = check of collected data R = courses built around
browser . via a web browser E=> 3 Compsy's collechod
chtrewsh | - it data
Notifications & alerts via ]
* — ‘ SMS, MSN and emails. \ *
IT INFRASTRUCTURE b
Company Server Web Server
. ; Industreweb Company database - : Hisirewes
= Collect & HII = = Collect & Display
= setup wizard — = T setup wizard
| i A & |
.
SHOP FLOOR
; '
Y 3 .- B
=g it 11 et @ ke
industrewen - . _ ™Y industiewet o - ]
. ICLLls L
i A Int | datab:
Touchscreen Operator Interface i 1 BT go?‘l:]:ct :’ :m:?iele T LCD / Plasma / TFT screen
Multiple HMI screens - P Web Browser
Receive notifications and
alerts on the shap floor
RAW DATA = i
. r 5 3
P TN\ - : I
Alr RAW Electrical Wireless PLC’s Bar Code reader
Conditioning Machine 10 ARt Appliences

Figure 20: SME infrastructure for Data collection, monitoring and presentation

To iterate once more, the software works very well as a localised service but is
restricted in the functionality it provides due to poor linkage to Cloud based services. It
is limited to point to point connectivity and would benefit by linking via ADVENTURE to
expand the portfolio of services that could be provided.

4.3.4 Application of ADVENTURE

Control 2K currently provides Hardware and software solutions to the client company in
order to provide business intelligence for use around the client organisation to provide
the client the capability to link to their suppliers and customers. As described in the
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vision document (D2.1) and Figure 21, Control 2K focuses on integration software and
has the option to supply hardware to the customer or the customer may purchase their
own hardware from their preferred suppliers. Occasionally the supplier can be the same
company that Control 2K sources from and also the customer sources from. These third
party hardware suppliers provide sensors and hardware infrastructure to integrate
Control 2K’s clients with their manufacturing machines using Control 2K’s Industreweb
software suite.

P e e e ~ ’\;rtual Facto
Il’ Relationship M i
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: I Virtual Factory ABB
: Relationship to 11 (*Project for ingia
: Sensor Supplier  }! : :
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I Hitex ) . ; -
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I
| Control2K's Supplier H Control2K's Customer
I : : ABB's Supplier
: 11 Plug*
\ 1\Play*
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Neglected by Control2K in the ADVENTURE project Control2K's focus in the ADVENTURE project
I Legend
Plug . )
= Establishing ADVENTURE Virtual Factory
a
> Running ADVENTURE Virtual Factory

Figure 21: Control 2K as a service provider

Client companies normally commission Control 2K to provide all the necessary
hardware and software to enable communications and monitoring capability to their
organisation. Typically the connections are made from the shop floor machines via OPC
compatible software to existing legacy MES or ERP systems. The hardware is installed
or re-commissioned in order to monitor these machines through the Industreweb
software. Control 2K is always looking for partners that can supply hardware at cheaper
prices or shorter delivery times to improve its services to their client and increase their
own profits at the same time.

The focus of Control 2K within ADVENTURE however is to enhance the connectivity
features of Industreweb and ensure that companies using its Industreweb software are
“ADVENTURE Ready” without the need for any major additional development work.
This includes:

« A web service interface (specification) to allow ADVENTURE to query
Industreweb data.

* A methodology and web service interface specification to allow Industreweb to
push data to the ADVENTURE Cloud (for particular virtual factories).

A web service interface to allow Industreweb to query or pull data from the
ADVENTURE Cloud and therefore influence the product process.
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* Provide custom monitoring and visualisation of complex data structure to the
dashboard, thus allowing Control 2K clients and their customers a holistic view
on their cooperative manufacturing venture

e Allow Control 2K customers to adapt their manufacturing process and machines
without breaking into currently existing virtual factories

* Allow Control 2K to advertise its compatibility with a wide range of ERP/MES
systems through ADVENTURE, through the support of third party vendors (e.g.
TIE ERP/MES bridge).

These features will allow Control 2K to offer its customers additional features for them to
become more flexible and enter business relationships faster with fewer costs involved.

Control 2K can benefit from ADVENTURE in several ways. Foremost, by connecting to
ADVENTURE, Control 2K can offer their clients the ability to cooperate with their supply
chain through ADVENTURE (see Figure 22). This offers the benefits of:

» Faster setup of business intelligence systems
* Integration with ERP/MES systems

* Wider monitoring capabilities including client-supplier tracking of all production
related data (not just manufacturing machine related data)

Industreweb acts as an adapter to monitor manufacturing machines, and is itself
complemented through the modular structure of ADVENTURE which allows connecting
Industreweb to other products without the need to continuously adapt Industreweb to
these products.
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Figure 22: Industreweb suite via ADVENTURE linking ABB with a supplier

Control 2K is expecting to increase the visibility of the supply chain for its client
companies such as ABB in this user case in order to present expected shipping dates,
buffer stock levels and allow suppliers such as Fideltronik to see forecast schedules
from ABB. As each project Control 2K conducts in relation to its clients is essentially
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unique, it needs to remain flexible in terms of the automatic interactions through
ADVENTURE so that changes to the process can be done with little effort. Control 2K
currently relies strongly on personal relations and word of mouth for project acquisitions.
As the Control 2K portfolio of services grows, it also becomes visible as a potential
supplier of ADVENTURE compatible software and services through the ADVENTURE
Dashboard's search functionality in order to win new business. As stated in the Vision
document (D2.1) additional future prospects may include automatic or Cloud based
deployment of Industreweb compatible software through ADVENTURE.

In order to demonstrate the Use Case requirements preliminary designs were made to
reflect the user interface. The mock ups would allow the Technical partners to
understand what it was that Control 2K required the ADVENTURE dashboard to display
and the format and structure of the information layout.

The mock-ups are listed below, with associated background to the requirements of
each.
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Figure 23: ADVENTURE Dashboard — Homepage (LO)

Figure 23 shows the proposed dashboard that would be displayed to the Administrative
user role on first entering the ADVENTURE web user interface. This is referred to as
Level 0. Navigation should be simple and intuitive and should be displayed vertically to
allow additional options to be easily added. The main content area depicts a “Module”
based layout with the most appropriate information being displayed. This layout should
be user configurable.
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Figure 24: ADVENTURE Dashboard — Order Details (L1)

From Level 0 the user can click on a specific order to get more detailed information, this
is referred to as Level 1. Figure 24 shows the layout of this view, features include the
break-down of the order lines within the order, and also the current status of the order
and the historical Audit Trail of it through the production process.
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Figure 25: ADVENTURE Dashboard — Order Audit Trail (L2)

Figure 25 shows how Level 2 would allow the user to display details of a specific
element of the order audit trail. This could include details of the quality data or

associated errors at that point in the production process.
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Figure 26: ADVENTURE Dashboard — Stock Summary (L1)
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Figure 26 shows the corresponding Level 1 view for Stock or Inventory data, which

would take the form of a user configurable report.
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Ad\?éﬁlure Stock Item > Component AAA

d-Play 3l Factory

Details
1d 1
Name: Component AAA
Unit Value: 5 28 22
Supplier: Bridgend Components Ltd
N Current Stock Level: 111
Companent AAA 111 Action Required: Update Stock Level
wg g Pre-Warning Level: 150
S W“*AED = Minimum Stock Level: 50
Companent BEB 999
Component BAC 409 .
Component CCA 3010 Stock Level Historical Data:

Temperature Monitoring (in degree C)
(on 7/9/2006)

Settings >
Your profile >
Help >

12 15 18 21 24

Time

Figure 27: ADVENTURE Dashboard — Component Details (L2)

Figure 27 shows detailed information at Level 2 for a specific stock item. This would
ideally show historical data relating to a specific component in order to support
forecasting and trend analysis.

4.3.5 Usage of ADVENTURE components

Control 2K has specific interest in ADVENTURE’s Real-time Process Monitoring
component as well as in the integration of Smart Objects in order to allow their
customers a holistic view on their cooperative manufacturing venture. For improving the
visibility of their capabilities and products, Control 2K will use ADVENTURE’s Data
Provisioning and Discovery component. In order to improve the linkage of their
Industreweb software platform to Cloud based services and to expand the portfolio of
services that could be provided, Control 2K will make use of the ADVENTURE Cloud-
based Data Storage component.

Thus, referring to Figure 1, the use case of Control 2K covers in summary at least
ADVENTURE’s Real-time Process Monitoring, Smart Objects Integration, and Cloud-
based Data Storage.
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5 Conclusion

The aim of this deliverable was to provide concrete examples for the future application
of ADVENTURE within manufacturing companies. For that matter, this deliverable
presented preliminary use case definitions, which have been contributed by the industry
partners ABB, Azevedos and Control 2K.

In detail, each partner provided a brief summary of its current operations and
processes. Furthermore, each partner outlined specific challenges and problems that
arise due to insufficient ICT capabilities, and explained how ADVENTURE could help to
address these issues.

The use case descriptions follow a common pattern and contain, as most important
element, mocked-up user screens that constitute hands-on examples for the future
application of ADVENTURE within the partner companies.

Given that the three aforementioned partners operate in different segments of the
manufacturing industry, the specific focus areas of the provided use cases differ as well.
However, there are some recurring patterns as to which capabilities are expected in
ADVENTURE.

Most notably, all partners expect a tighter integration with third-parties, i.e., suppliers
and customers, through the ADVENTURE system. In this context, most notably,
ADVENTURE is expected to facilitate a more structured exchange of information.
Accordingly, the system is expected to serve as primary channel of communication in
the future, whereas multiple — not necessarily efficient — channels are used today. In
addition, ADVENTURE is expected to provide centralized information storage and
permit for the seamless aggregation of data from various sources.

Likewise, increasing the supply chain visibility is important to all involved partners. This
concerns aspects such as real-time monitoring and status reporting, e.g., with respect to
current buffer levels or production capacities. Receiving important status information in
a timely manner is important to all business partners, because it permits proactive —
rather than reactive — responses to potential problems in the supply chain.
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