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Metric for an objective assessment




The engineering process of automation systems
Real world engineering projects

= |n engineering practice, projects are often not finished at the
deadline but significantly afterwards (e.g. new Berlin Airport).

- The engineering processes is accomplished by different technical
disciplines, e.q. electrical planning, cabinet planning, PLC
programming, drive applications, safety applications, or robotics.

- Automation engineering is intertwined with other engineering
disciplines, €.g. process engineering, mechanical engineering,
electrical energy engineering, civil engineering.
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The engineering process of automation systems
Effects of data transfer

» For each technical discipline, individual customized
engineering tools are available.

-> This leads to a "heterogeneous tool landscape”

- The data transfer is time-consuming and results in delays
of the project, even though the individual tasks are
carried out with high efficiency
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The engineering process of automation systems
Handover activities

= Not all engineering results from previous phases can be taken
over for a later engineering task.

- Instead, some results are usually lost and have to be reworked,
which results in even longer delays. Reasons are:

—> difficulties in understanding other engineers’ work and

-> difficulties in transferring other engineers’ results into one’s
own engineering tool
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The aspects of interoperability

= “Interoperability describes the ability of software tools to
collaborate with each other’.

» consistent
= Open
» Interconnected

= o reach the state of an appropriate interoperabillity, the
system suppliers of engineering tools have to

- Implement data interfaces,
- make those interfaces accessible

- Implement those interfaces based on commonly
agreed data models

© ABB Group
05, 21, 2012 | Slide 6



Openness of engineering tools

» The openness of engineering tools raises four questions:
1. Is openness quantifiable ?
2. What unit refers to openness ?
3. What criteria define openness ?

4. Can openness be quantified in a objective way, so that
multiple assessors would reach the same result ?
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university cooperation
ABB «— HSU Hamburg

» "Evaluation of the openness of automation tools for
iInteroperabillity in engineering tool chains”
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Openness Metric
Assessment Sections

3 assessment sections

Openness Metric V 4.0 Too I

07.11.2011
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Openness Metric
Assessment Sections

« Main sections consist of several sub-sections

= |n order to support an objective assessment, each criterion
shall be assessed with “true” or “false”

= only the criterion “"completeness” has to be provided in
percent

= The overall assessment finally consists of three
Independent results
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Export assessment
Export Format

- Export format: This criterion assesses whether the export
functionality of the considered engineering tool is provided

a. file based by means of open and standardized file
formats (e.g. PLCopen XML, AutomationML, CAEX
etc.).

b. file based by means of accessible but proprietary file
formats (e.g. Excel lists, proprietary XML) or

c. Software based by means of a dedicated Soft-API.

« A direct access to the tools database Is not considered as
“Open”_
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Export assessment
|dentification

- |ldentification: This criterion assesses whether
- the data objects provide any unique identifier (ID)
« the provided ID Is stable.

- Many engineering tools use the object name as |ID, which
may change over time.

» Without a stable identifier, associations between objects
across different engineering tools are instable.
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Export assessment
Formal Requirements

- Formal requirements: This criterion assesses whether
» the export result allows the detection of the export date

» the exported data can be checked against file errors,
e.g. by means of a checksum.

= Both are independent criteria, therefore they form separate
results and result in either “green” or “red".
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Export assessment
Object Library

- Object library: This criterion assesses whether

= every exported data object provides information about
Its data type or class

= the corresponding data types or classes are
exportable.

- Without information about data types or base classes, bulk
data management is hard to achieve.
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Export assessment
Completeness

- Completeness: This criterion assesses the completeness
of the exported data. Whereas the other criteria are
assessed In a binary way, the completeness Is assessed —
dependent on the assessors use case — in a scale of 0-100

percent.

0 % 100 %
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EXport assessment
Result

» [he overall score with respect to the data export Is
calculated by combining the cumulated results.

« For this purpose, the different cumulated results are
weighted differently:

b B 1

- The criteria "Export-Format’, "Identification” and
"Object library’ are must-criteria.

= If one of them Is “red” because a data export is not
supported or objects have no identifier or no type/class
iInformation is provided, the overall openness score for
the category “export” is “0".

- Values above 80% are judged with “green”, values over
50% with “yellow” and values below 50% with “red”.
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Import assessment
Import Format

- Import format: all criteria of this category are identical to
the export.




Import assessment
Manipulation

- Manipulation: This criteria assesses whether

» the target engineering tool provides functionality to
manipulate (create, change, delete) data during an
Import process,

 the target engineering tool provides a feedback about
the success of the import procedure.

= Both criteria are weighted differently; therefore they result
IN Individual cumulated results.
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Import assessment
Completeness

- Completeness: In analogy to the corresponding criteria in
the category “Export”, this criterion assesses the
completeness of a considered use case on a scale of O to
100 percent.

» Remark: Some of the already assessed engineering tools
are not able to import all aspects that they have exported.
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Documentation assessment

- Documentation: this criterion assesses, whether
= all actions to export data are documented,
= the export/import format is documented
= all actions to import data are documented.

= [he overall score with respect to the category
"Documentation” is calculated without weight, all cumulated
results contribute with one thirad.

0 % 100 %
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Example assessment
Fictive engineering tool - export

- Export format: Proprietary data format
- ID: Element Name

- Formal requirements: Time stamp available, automatic
export report and test

- Library: Type reference available, no library export

- Completeness: Use Case: Signhals need - 100 %

Exportformat | Identifizierung | Formales | Objektbibliothek | Vollstandigkeit

78 %
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Example assessment
Fictive engineering tool - import

= Import format: Proprietary data format
- Manipulation: Change, add, remove data = no feedback

- Completeness: Use Case: Signhals need - 100 %

Import Bewertung

Datenmanipulation

Import Format Vollstandigkeit

Daten: andern, loschen, Ruckmeldung zu
hinzufugen Import

0,5

83 %
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Example assessment
Fictive engineering tool - documentation

I1l. Documentation = [he actions that need to be done to perform an
export within the engineering tool are well
documented (="1").

1) Documentation

= The proprietary export and import format of the
engineering tool is well documented in terms of
an XML-scheme file as well as a written text

="1").

« The actions that need to be done to perform an
Import within the regarded engineering tool are
well documented (="17).

Doc = (a+b+c)/3

100%
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Example assessment
Fictive engineering tool

» Recommendations

« Possible export/import of standardized data format or
AP]

» Implement stable ID
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Summary

= The growing amount of export and import interfaces of
engineering tools underlines the increasing interest of
engineering tool vendors and users regarding
Interoperability.

- Developed Openness Metric allows an objective
assessment of the actual openness of engineering tools

= For tool users, this metric offers objective criteria to
examine the interoperability offerings of tool vendors.

= ool vendors are invited to position their tools with
respect to this metric and to augment their product
developments by the new interoperability aspects.
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