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Whilst the requirements for increased understanding of 

product and production history is prevalent across all 

industries, and are well established in Aerospace and 

Pharmaceutical, the Food and Beverage sector is now met 

with recent, distinct challenges. The US FDA Bioterrorism 

Response Act and the EU 178-2002 place requirements 

into manufacturing that are di�cult to implement and 

also lack speci�c detailed guidelines. The newer ISO 22005 

(certi�cation of food and feed processors for traceability) 

is clearer and long overdue, but still raises the questions 

of how does one start, what is the best route to take and 

how does one obtain direct business bene�ts? One thing is 

sure; the data must come from the production �oor and not 

from o�-line systems if it 

is to re�ect manufacturing 

reality. 

The problem

An approach can be 

started from HACCP 

(Hazard Analysis Critical Control Point) schemes and also 

accreditation programmes in speci�c parts of the food 

supply chain (not forgetting animal feed). These provide 

agreed Business and Operational Processes that can become 

part of a User Requirements Speci�cation. Applying IT and 

Control tools to this is initially done at the sensor level, and 

by using labelling technologies such as RFID and Bar Codes. 

What results from this is a mass of event data, some, in the 

case of HACCP will be alarms from within SCADA systems 

that will be useful and e�ective in their own right, other

data will simply reside in an historian or archive as unrelated 

date-time stamped information. For example the cooker 

temperature is frequently monitored, the �ow of product 

through the cooker is monitored and the batch number is 

known. 

There is an obvious problem here; the business is �data 

rich� but �information poor�.  If the nature of a measured 

value in the data is known then key process performance 

improvements can be made, but for traceability purposes a 

quality manager is left to unravel a Gordian Knot � this has to 

be done in 4 hours to meet the FDA (and now EU) reporting 

requirements. Tools are needed that make this a simpler, on-

demand operation, using .net objects combined with super 

objects.

Does .NET, object oriented technology provide an answer?

Object oriented technology provides a structured approach 

that delivers results. A Valve for example, can be carefully 

modelled for how it is dealt with by the information and 

control scheme; this can be rigorously tested and becomes 

a �standard object�. This object is then deployed many times 

in a plant, allowing a standard approach and also faster 

project development. For regulatory reporting then the 

Valve would be one of thousands of interacting components 

that would be part of the necessary event history, along with 

material usage and quality. The technology of .NET is clearly 

the correct method but can it be used to meet the high 

level requirements of traceability, performance and better 

business?
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The appearance of .NET and object oriented 
manufacturing software can provide an easier path to 
undertaking projects by the use of standard objects. 
However, complex manufacturing tasks require many 
objects working interactively to identify material, 
people and plant usage. Here the appearance of 

functionally rich .NET based products is examined for 
e�ective business improvement, business risk reduction 
and continuous improvement.
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Super Objects (or avoiding the Gordian Knot)�

Functionality is needed to make traceability and 

performance improvement � and this has to be easy and 

automated. The industry has addressed this by introducing 

a new breed of product to the real-time information 

market; it can be described as �super objects�. Such super 

object modules enhance the functionality of .NET based 

solutions so that regulatory compliance and performance 

improvement information is easily and automatically 

available. Manufacturing parameters are entered or sensed 

and the module does the work. But are they easy to use, 

e�ectively reducing project development time (and therefore 

cost) and at the same time are they e�ective in meeting 

varied application and production requirements?

The Functional Requirement of a Manufacturing Super 

Object�

The requirement of (for example) a traceability super object 

is to use real-time production and performance management 

software to associate accurate, real-time information from 

the actual processes to customer orders, order ful�lment 

rates or other key performance indicators. These contain the 

facts to determine the correct product mix and reduce time-

to-market or time-to-volume for new products, all whilst 

maintaining brand integrity and pro�tability. 

Success depends on complete and accurate information from 

the plant �oor. By extending the functional system to include 

recording of production events, manufacturers can obtain 

the required information that is critical to understanding 

product and production history in the appropriate context 

of production lots, batches, or customer orders... delivering 

insight.

Super objects are available for traceability, performance, 

equipment monitoring, enterprise integration as well as 

others.

The Anatomy of a Super Object...

The Super Object module is itself modular, it has object 

templates, a production database (and database services), 

and also a built-in method of reporting and dissemination. 

This is made possible by .NET not just through its object 

nature but also by its inherent ease of data connectivity. 
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Reality�

It is easier to describe this by using an example of such a 

Super Object. This is Wonderware�s Equipment Operations 

Module. Its technology underpinning of Wonderware 

Application Server within Wonderware System Platform 

provides the service oriented architecture and connectivity 

to other functionality and has enabled the development of 

this super object. 

The Wonderwarefi Equipment Operations Module (EOM) is 

a software module that helps manufacturers improve their 

operational performance, brand integrity and manufacturing 

responsiveness. This module provides consistent execution of 

unit/line operations, improved reliability and repeatability of 

equipment setup. It also captures complete �as-built� records 

for rapid response to unforeseen production events such as 

product recalls leveraging the ISA-95 standard. 

In addition, Wonderware�s Equipment Operations Module 

enables more e�ective and consistent execution of each 

production work order assigned to a production asset 

or piece of equipment. For example, a process unit or 

production line manages formulas, parameters and 

downloads set points to process equipment. It also enforces 

operating procedures pertaining to speci�c equipment.

From the above it can be seen that the Wonderware EOM is 

concerned with keeping a continuous eye upon materials, 

production, equipment and personnel. The combination 

of these being the gamut that traceability depends upon 

and the reduction of business risk by detailed and to a high 

degree, automated due diligence. 

The .net way?

Application developers con�gure objects to trigger and 

collect data when production events occur. Developers 

specify what data to collect by de�ning attributes called 

Production Attributes and Extended Production Attributes. 

These attributes can include Lot number, Material ID, 

Location, Quantity, and so on. When the objects are 

triggered, they generate messages that contain the 

production event data and then record the data in a 

database for later retrieval. This is easily applied to well 

de�ned production and business processes and agreed 

technical product speci�cations.

�the alternative?

The alternative is a process whereby all data that can be 

obtained is placed in a database and then a very powerful 

query is produced that will react to an unforeseen event and 

deliver complex and auditable reports. This ad hoc query 

will have to produce results in 4 hours from conception and 

also cover all the above mentioned aspects of the process. 

This is called �bespoke� and is the most risky undertaking 

that an IT department can do. The appearance is of speci�c 

functionality, the reality is an ine�cient and resource 

consuming waste of e�ort.

Beyond Objects �Production Database and Services

The EOM object instances communicate with a set of 

EOM Production Services, which handles all the messages 

captured by the con�gured EOM object attributes. 

The Production Services store the production data in a 

centralised Microsoft SQL Server database automatically.

The data in the database is exposed as SQL Server views, 

which provide context to the process information captured 

by the con�gured EOM object attributes. The EOM Reporting 

Content component in the Wonderware Information Server 

portal queries these views to provide immediate analysis and 

traceability of the production data � wherever and whenever 

the information is needed through web technology.

It�s all going to cost�

Compliance with regulatory schemes is here to stay, utilising 

.net technology and high level objects means that the cost of 

engineering for such compliance is radically reduced � with 

the key deliverables of compliance and process insight for 

sustainable continuous improvement. The cost can become 

a most e�ective investment � if approached the .net object 

way.




