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GAMP® Good Practice Guide: Page 109
A Risk-Based Approach to GxP Process Control Systems Appendix E1

Figure 13.2: Example Boundaries between Category 4 and Category 5 Components

Category Description Range of Applications Typical Examples
Complex application, coding language ——
requires consideration of program level | VB or C++ Application
decisionsftiming/icoping as well as process —
Software custom level decisions/timing/icoping. DCS or SCADA Scripting
designed and coded to Increasing complexity of code _ B
suitthe business Simple application, coding language needs IEC61131-3 IL or ST Application
process. programmer to define only process decisions/
timing. Control of scanning inputs, performing
actions, looping, etc 1s by the underlying IEC61131-3 LD or SFC Application
system
Library functions selected, i icatior
Software (often very y . IEC81131-3 FBD Application
parametenzed, and
4 comf? bxldw:‘c"h:m e connected with branches and NS—
configur y the user decisions. e .
. to meet the spocific : . BWEERETOT S A
Conflgur ed needs of the user's L’:f:;;:';%ﬁ:" Pty of
Software guom :;3?‘:’,', ot Library functions selected, | DCS/SCADA Databases
altorod paramelerized, and : - -
’ connected in linear fashion. | DCS/SCADA Mimics (standard icons) |

' ' 14
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L) it 1.1 i
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Z EDBE
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[:I:I /J \ %E*El — '!j\'\‘Y‘_')I EC 6 1 1 3 1 - 3 t“ :‘i\j_ N Home Community Service Sitemap Recent Site Activity

Home Software Construction Guidelines >

(CXF L C. PLCo pe nit&ﬁ 11— 5_ “_ \JO%E%’Q S Coding Guidelines

Guidelines

— 7~ ? N > — Introduction
%l_.l_\ Lj\ Q}JLI—\Hl\]Td\ IEC 61 131_37)D07 :olh‘ﬂphagntFLBsph
Software quality = Table of naming rules:

issues and software

~ av —— consistency Gk
/_ 7 § % Subpage Listin
: / 03%&*2 & 5 E o Structuring and [ g

decompaosition via v Coding Practice
SFC A global variable may be written only by one POU

(CBHITREDTIFRL . H<ETEE) Aot o2 st by oane

All code should be used
Teaching Ideas Al

varnables should be initialized
An object should not be assigned to an ovenapping object
Applications Must Be Well Designed

Technology Tools

Software Construction
Guidelines Work In y
Progress Avoid deprecated features

Avoid multiple writes from multiple tasks

Site owners Data types conversion shall be explicit

Do not declare varables that are not used

Eelco van der Wal - -
Error information should be tested

7. PLCopenFXMIAZET RS T ML o ——

Function block instances should be called only once
g EFI E $§£H}i IJ IJ — X (Q:Aﬁé*ﬁ ET-I- Limit the complexity of POU-Code
t 1 [e] A / AJo Manage synchronization among fasks

Physical outputs shall be written once

POUs shall not call themselves

POUs should have a single point of exit

Select Appropriate Data Type
Tasks Shall Only Call Program POUs
Usage of parameters should match their mode

Use parenthesis to explicitly express operation precedence

+ Comments Rules

_ All elements should be commented
Aovmiod ommmbmed mmimmm b
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UPPER_SNAKE_CASE (I AXRTAXF
(CU. 77245 —XOA7"_"THEZX)D)
- TOARDHERIF& (A, BRA)(E.
UpperCamelCase HHFEDITIRZAXF
(CUTEDIINXF)ET D,

PLCopen Software

Construction Guidelines

Home Community Service Sitemap Recent Site Activity

Guidelines

How to contribute
to this Wiki
structure
Howr to learn from
this
About PLCopen
References

+ Software Construction

Guidelines

Coding Guidelines
Creating PLCopen
compliant FBs
Software quality
is and software
consistency

Structuring and
decompasition via
SFC

+ Resources

TED1

Software Construction
Guidelines Work In
Progress

Site owners

Eelco van der Wal

Navigation

Software Construction Guidelines > Coding Guidelines > Naming Rules > Tasks, Programs, Functions

Blocks, Functions, Variables, UDTs and namespaces »

Define the use of case (capitals)

Identifier: Rule 5

Name: Define the use of case e.g. capitals

Importance (high, medium, low): high

Targeted languages: Ladder, Structured Text, Sequential Function Chart, Function Block Diagram
References:

= [EC 6-1131-3 6.1.2

= MISRA-C_2004 1.4

= GNU 5.4

= Java section 9

= Vikipedia CamelCase

Description: The use of capital letters in object names should be clear and consistent across the
project. Options are (not limited to):

alllowercase

underscore_separated (also known as lower_snake_case)
lowerCamelCase

UpperCamelCase (also known as PascalForm)
ALLUPPERCASE or CAPITALIZED
UPPER_SMAKE_CASE

OTHER_style

Guideline:
Use the same capitalization for every object instance, even if the tool/compiler doesn't mandate it.
The following guidelines are proposed:

= Use UPPER_SNAKE_CASE for CONSTANTS and user defined datatypes and keywaords (like BOOL,
FOR, TYPE and END_TYPE).
= Use UpperCamelCase for all other multi-word items

Reasening: Case is not always significant to the tool or compiler but for readability purpose it should
be consistent. Since in the IEC 61131-3 standard all identifiers are case insensitive it does not affect the

portability.
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