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- Manufacturers of machinery are increasingly using application o[ Sichorhtifmcione 12101 [ ke [t [t |3ttt s [ o fimops [ [t
programming of safety controls in order to implement safety functions | =252 R T —
» The ISO 13849-1 and IEC 62061 standards define requirements 0 J N O O O I

concerning the development of softw. employed for safety functions
* Few examples and proposals for implementation of these s E

requirements have been published to date o oo -
 The DGUV funded the project FP0319, in which a method was P2 MomSohucty SO et damlowr 1 Schiis S ..]| H HH HH

developed and evaluated with reference to examples from industry e S Rramr

* This IFA matrix method can be used to specify, validate and
document the application software in accordance with the standards.
Besides this procedure, other equally valid methods doubtless exist
by means of which the requirements can be met
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* |FA published a report 2/2016 “Safety-related application programming” pam 0008 2014
* In order for the IFA matrix method to be implemented efficiently, the
FA Is developing SOFTEMA, a free software tool (like SISTEMA)
* In the summer of 2018, the IFA has been launching SOFTEMA In e
neta test at about hundred of German companies. The English lm n=
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version will be planned from 2020 Figure 1. List of safety functions in SOFTEMA
e e o e e ey ==& SOFTEMA characteristics and functions
e [ semmmreon [rzsoume [nmimare [otossoncpe [osmoamarmir [t et s Gre- o mes enga o osmmes [orimeny Jioenal * Users can create/modity their own specific project file templates
T T « SOFTEMA opens only one project file at a time for the specification
e | Bortobs_Test |7 (18 6 [3 [ [0 [z i [ [z sr (el sramor (03 [o4 o2 | spars | Verhas]valden - | and documentation of one application program
£ 2 EEELERE s 4 8 3 - Multiple instances of SOFTEMA can however be opened in order for
. e o R LTI e T T , multiple application programs to be worked on simultaneously
i o s wem O o wor o -.]- « SO :TEI\/IA uses thg I\/Iicr.osoft_ Excel (*.xIsx) format_ for its project _files
T R E T e e * The files can be edited either in SOFTEMA or in Microsoft Excel itself
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_ E gz | SOFTEMA will initially support the following functions:
_ J A RN B » Tables, columns and rows can be can be added and adjusted in the
e im0 -.]- project file according to the specific use
S iretiage o o [ « Automatic updating of tables following modification of input data
el | . [ - -.]- * Formal verification of tables (for missing, conflicting or double entries)
" et IR -.]-  Management of project members and role-based user permissions
e | e $ [ | » Support during verification, validation, testing and modification
... ———— - » Dedicated editors for the different forms of cell content
Figure 2. C&E-Matrix for the software specification of a project in SOFTEMA » Management of documents and changes
» Specific print functions and reports
SOFTEMA engineering procedure O o
* General descriptions of the data structures: SOFTEMA Cookbook 1 Zuletztverwencet - | Offnen.. | Spechem | Speichem unter.. | Schiefien.. | Personen verwalten | Dokumente verwalten | Vorherige Seft

Projekt || A1 Sicherheitsfunktionen || A2.4 |O-Liste || A3 Malinahmen | A4 Anforderungen || B3 Modularchitektur || B4 Matrix C+E || B4 Matrix kompakt || C1 Codereview | D1 Va"dierung And 4 | »
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« Complete the project description ("Project"” table)

_Nr |_Beschreibung _Referenzblatt _Validierung _Kommentar _Kommentar_Priifen =
* Enter all safety functions in "Al safety functions" table (Fig. 1) Wurden die AKtivititen durchgefahre? B
« Enter/import the input and output signals in the "A2.4 10 list" table M ek s R _“”‘”“
* The catalogue of measures for error avoidance and the programming Vs aidirung normativer Anforderungen (D1) Ad Anforderungen o«
rules can be selected and adjusted in the "A3 Measures" table VA _|Verfkation der Moduarchietur (V1) e
. . . . V5  |Verifikation der Matrix (V1) B4 Matrix C+E not OK
* Required function blocks for the preprocessing/actuator operation o aiderons et 1 o
level can be managed in the "B3 Module architecture" table VI | Verfiaton Codereview G Codereview not OK

V8 |Prifung der Peripheriegerate

 Following these preparations, the "B4 Matrix C+E" table can be
completed by automatic updating (Fig. 2)

V8 |Prifung der Sensoren

* The software specification is then produced in the matrix by entry of __{lstdie Dokumentaion komplew?
the logic, linking the input signals to the output signals (Fig. 2, right) D2 |PDF-Ausdruck aler scherhefsrelvarten Software ikl Ghecksumme

* Following specification and its verification, the program can be coded ol il
* Verification of the code is summarized in "C1 Code review" table o Ao do oo o P oo il Gheckeer
 Program validation Is documented in "D1 Validation” table (Fig. 3) D6 | Abnatmevorschriten der Herstller (2 8. Parametrirung vor
» All modifications are highlighted in the table (Fig. 1+2, yellow cells). P [Sreshetende Yoraben avs Somer
The highlighting is deleted manually when coding, verification and

validation of these modifications has been completed again
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~igure 3. Validation sheet of a project in SOFTEMA




