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The engineering process of automation systems

Real world engineering projects
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What makes a tool open
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Provide export functions

- Good: a proprietary file format
- Better: an open file format

- Better: a Software API



What makes a tool open
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Provide unique identifiers
- Basic: an ID for each object

- Better: a stable ID for each
object



What makes a tool open
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Provide formal functions
= needed: version information

- needed: integrity checks



What makes a tool open
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Provide type informationen

- Good: a reference to the object
type

- Better: a library of all used
types



What makes a tool open
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Provide import functions

- Good: a proprietary file format
- Better: an open file format

- Better: a Software API



What makes a tool open

Provide manipulation functions

- needed: functions to change or
add data

- needed: feedback about the
success of changes
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What makes a tool open

Completeness of signal data
+ signal names
+ signal direction
+ signal type
+ |[EC data type

+ physical address



What makes a tool open

Completeness of HW data
+ type of component
+ hardware address

+ allocation between signal and
hardware




What makes a tool open
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Project data
+ project name
+ structure information

+ project status



What makes a tool open

Provide Documentation
+ for export actions

+ for the export/import data
format

+ for import actions
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The metric
Implementation as an Excel sheet

Openness Metric V 5.0

11.09.2012
1. Export Functionality IL. Import Aspects 1Il. Completeness IV. Documentation V. Comments
— - 1) Export Format 2, Identifier 3.) Formal requirements 4, Library 1) Import Format 2.) Manipulations 1) Signals. 2,) Hardware 3) Engineering Project Data 1) Documentation Recommendations
) Exportof
wooaner | omenn o mportt
) Dot o) uniaue proprietary data s

Gpenformat | dataformat [ Ap1 for b)101zstable | ) Version o) Exportof ) impert of Open N o signsioe | wrrevare | asignaiscan Seger | biepon/ | climpert

(copen, | O fremotetoot | WMot e e | Ccontor: TSN/ (R i irary | | format pucopen, [ formttML e AP forremate | ) Change o A | gy of aTegname | PISEEl (analog/ (ool /byte/int| IR | MR | s eg. | be allocated o [a)Projectname | B Sructra! sctions | Importformt

sutomationt | proprietary- [control orototiecs| Ceuport | umestamp [ooenteotion Fementio g Automotionw, ) | roBretary ool control * menipulstions digtel) a (e convoners) busaauress) | deices Forfation documented | documented | documented

oce, )

) [scheme, binery!
code, )

Evaluation o 1 [} 1 o [} [} 1 [} [} 1 [} 1 ] 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1 1 1

‘green/yellow |green/yellow| green/ | green/ | geen/ | geen/ | geen/ | geen/ | geen/ |geen/yellow| green/
Seeulied eiahe e | e || A Jred vellow/red | yellow fred | yellow red | yellow jred | vellow/red | yellow jred | yellowsred | jred | yellow/red

Block results 0,5 0,5 0 [} 0,5 0,5 1 0,5 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1 1 1

trueffalse | trueffalse | true/faise green/yellow

true/false | true/false | true/false

o [Rule (1D = identier) Rule le (Lib = Library)
3 e € - portsormat e reon/creen) o 4001 : i[Hesmo 5 E-psenragman LS — e :
= o B cten e e Fiamen " [ s e R e (et . . . . N . . . N N . e e
e o e Erion e [ Psyen [ese st omors) = e [
ot e e v (veton [or<ren[vion oo [T
e oo oo S i =
EX = (EF==RED) * (ID==RED) * (LIB==RED) * (0,5 +0,3°010 + (EF + V + DI + Lib)/20) EX =(IF==RED) * (CH==RED) * (0,7 + (IF+FE)/6,66)*CO n.a. na. na. n.a. na. na. n.a. na. na. na. n.a. Doc = (a+b+c)/3

Final Result 55% 85% 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 100%
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Application of the metric

|. Export Functionality

-

Scheme, binary

cade, ..}

1.) Export Format 2.) Identifier 3.) Formal requirements 4.) Library
b) Export of
a) Export of Proprietary b) Dat J uni
Open format data format |c) API for n ilab! b) 1D is stable a) Version int a_a / : fumque. b) Export of
[PLCOpen, [XML- remote tool 8 EVEI_E & for multiple control: n egrlt\_r i ETErEnce: related library
) . for all objects 3 authentication |Element to
AutomationML,| Proprietary- |control export timestamp R class
check library class

true/false

true/false

green!yellow

green/yellow

s

else EF = RED"

Rule (EF = ExportForm
"IF (@ or c) THEN EF =
ELSE IF(b) THEN EF=YEL

red for safety

green/red

green/yellow

Evaluation line
enter 1 or O here

else ID=yellow"

else Di=yellow"

else Lib = red"

5

b) then Lib =

EX = (EF==RED) * (ID==RED) * (LIB==RED) * (0,5 +0,3*010 + (EF + V + DI + Lih}/20)

55%
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Application of the metric
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|. Export Functionality

1.) Export Format 2.) Identifier 3.) Formal requirements 4.) Library
b) Export of
a) Export of Proprietary b) Dat J uni
Open format data format |c) API for n ilab! b) 1D is stable a) Version int a_a / : fumque. b) Export of
[PLCOpen, [XML- remote tool 8 EVEI_E & for multiple control: n egrlt\_r i ETErEnce: related library
) . for all objects 3 authentication |Element to
AutomationML,| Proprietary- |control export timestamp R class
) Scheme, binary check library class
cade, ..}

0

1

0

1

0

0

0

1

0

true/false

true/false

true/false

green/yellow

green/yellow

green/yellow

green
red for safety

green/red

green/yellow

This formular combines all block results

else EF = RED"

N

0,5

T
then I1D=red
else ID=yellow"

T

elze V=yellow"

T T

)
Di=Green

else Di=yellow"

Rule [Lib = Library)

"if(a AND b)

then Lib = green

glse ifla AND NOT k) then Lik =

yellow

else Lib = red"

EX = (EF==RED) * (ID==RED) * (LIB==RED) * (0,5 +0,3*010 + (EF + V + DI + Lih}/20)

55%
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Contributions from ABB, HSU Hamburg, Vienna University of Technology
and Christian Doppler Forschungsgesellschaft and the BMWFJ, Austria
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Evaluation of 15 tools (averages per category)
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Top 4 openess features

An open engineering tool should ...

= support export and import of engineering data,
however

= support stabile identifiers for all objects
= deliver class/type information for all objects

- deliver feedback about the success of import
actions
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