SIEMENS STEP / TIA PORTAL PROGRAMMING A PRACTICAL
APPROACH

SIEMENS STEP /7 TIA PORTAL PROGRAMMING A PRACTICAL APPROACH OFFERS ENGINEERS AND AUTOMATION PROFESSIONALS A
COMPREHENSIVE METHOD TO MASTER SIEMENS AUTOMATION TECHNOLOGY. THIS PRACTICAL GUIDE FOCUSES ON THE ESSENTIALS
OF SIEMENS STEP 7 WITHIN THE TOTALLY INTEGRATED AUTOMATION (TIA) PorRTAL ENVIRONMENT, PROVIDING STEP-BY-STEP
INSIGHTS INTO PROGRAMMING TECHNIQUES, HARDW ARE CONFIGURATION, AND PROJECT MANAGEMENT. THE ARTICLE EMPHASIZES
HANDS-ON STRATEGIES TO EFFECTIVELY DEVELOP, TROUBLESHOOT, AND OPTIMIZE AUTOMATION PROJECTS USING SIEMENS
PLCs. READERS WILL GAIN A CLEAR UNDERSTANDING OF HOW TO NAVIGATE THE T|A PORTAL SOFTWARE, LEVERAGE ITS
INTEGRATED TOOLS, AND APPLY BEST PRACTICES IN INDUSTRIAL AUTOMATION PROGRAMMING. THIS EXPLORATION OF SIEMENS
STep 7 TIA PORTAL PROGRAMMING IS DESIGNED TO ENHANCE PRODUCTIVITY AND ENSURE RELIABLE OPERATION IN DIVERSE
INDUSTRIAL APPLICATIONS. FOLLOWING THIS INTRODUCTION, A STRUCTURED OVERVIEW OF KEY TOPICS WILL GUIDE READERS
THROUGH THE CORE ASPECTS OF THIS PROGRAMMING APPROACH.

o OVERVIEW OF SIEMENS STEP 7 AND TIA PorTAL

GETTING STARTED WITH SIEMENS STEP 7 TIA PoRrRTAL

HArDWARE CONFIGURATION AND NETWORK SETUP
o PROGRAMMING LANGUAGES AND TECHNIQUES

® DEBUGGING AND TROUBLESHOOTING STRATEGIES

ProJecT OPTIMIZATION AND BEST PRACTICES

OVERVIEW OF SIEMENS STEP 7 AND TIA PORTAL

SIEMENS STEP 7 IS A POWERFUL PROGRAMMING SOFTWARE USED FOR CONFIGURING AND PROGRAMMING SIEMENS PROGRAMMABLE
LOGIC CONTROLLERS (PLCS). W/HEN INTEGRATED WITH THE TIA PORTAL, IT PROVIDES A UNIFIED ENGINEERING FRAMEW ORK
THAT SIMPLIFIES AUTOMATION SYSTEM DEVELOPMENT. THE TIA PORTAL COMBINES PROGRAMMING, VISUALIZATION, AND
DIAGNOSTICS IN ONE ENVIRONMENT , ENHANCING EFFICIENCY AND REDUCING ENGINEERING TIME. THIS INTEGRATION SUPPORTS
VARIOUS SIEMENS PLC FAMILIES SUCH AS S7-1200 anp S7-1500, ENABLING SEAMLESS COMMUNICATION AND CONTROL
ACROSS DEVICES. UNDERSTANDING THE FUNDAMENTAL CAPABILITIES AND ARCHITECTURE OF SIEMENS STEP 7 IN THE TIA
PORTAL IS ESSENTIAL FOR IMPLEMENTING EFFECTIVE AUTOMATION SOLUTIONS.

Key FEATURES oF SIEMENS STeP 7 IN TIA PorTAL

SIEMENS STEP 7 WITHIN THE T|A PORTAL OFFERS NUMEROUS FEATURES THAT STREAMLINE AUTOMATION ENGINEERING:

INTUITIVE USER INTERFACE WITH DRAG-AND-DROP FUNCTIONALITY

o COMPREHENSIVE HARDW ARE CONFIGURATION AND DIAGNOSTICS TOOLS

® SUPPORT FOR MULTIPLE PROGRAMMING LANGUAGES INCLUDING LAD, FBD, anp STL

INTEGRATED SIMULATION AND TESTING ENVIRONMENTS

o CENTRALIZED PROJECT MANAGEMENT AND VERSION CONTROL

SEAMLESS INTEGRATION WITH SIEMENS HMI AND SCADA SYSTEMS



BeneriTs ofF UsING TIA PorTAL FOR PLC PROGRAMMING

THE TIA PORTAL ENVIRONMENT PROVIDES SIGNIFICANT ADVANTAGES OVER TRADITIONAL SIEMENS PROGRAMMING SOFTWARE. |T
REDUCES PROJECT COMPLEXITY BY CONSOLIDATING ENGINEERING TASKS INTO A SINGLE PLATFORM. THIS INTEGRATION MINIMIZES
ERRORS AND IMPROVES COLLABORATION AMONG ENGINEERING TEAMS. ADDITIONALLY, THE TIA PORTAL ACCELERATES
COMMISSIONING AND MAINTENANCE THROUGH REAL-TIME DIAGNOSTICS AND VISUALIZATION TOOLS. THESE BENEFITS CONTRIBUTE
TO FASTER PROJECT DELIVERY AND INCREASED SYSTEM RELIABILITY IN INDUSTRIAL AUTOMATION APPLICATIONS.

GETTING STARTED WITH SIEMENS STep 7 TIA PorTAL

STARTING WITH SIEMENS STEP 7 IN THE TIA PORTAL REQUIRES A FOUNDATIONAL UNDERSTANDING OF THE SOFT W ARE
INTERFACE AND PROJECT SETUP PROCEDURES. USERS BEGIN BY CREATING A NEW PROJECT, SELECTING THE APPROPRIATE PLC
MODEL, AND DEFINING THE PROJECT STRUCTURE. FAMILIARITY WITH THE TIA PORTAL’S NAVIGATION, TOOLBARS, AND PROPERTY
SETTINGS IS CRITICAL FOR EFFICIENT WORKFLOW. T HIS SECTION DETAILS THE ESSENTIAL STEPS AND CONSIDERATIONS FOR
INITIATING A PROGRAMMING PROJECT WITHIN THIS ENVIRONMENT.

CREATING A NEW PROJECT
To CREATE A NEW PROJECT IN SIEMENS STEP 7 TIA PORTAL:
1. LAUNCH THE TIA PORTAL SOFTWARE AND SELECT “CREATE NEW PROJECT.”
2. ENTER A PROJECT NAME AND SPECIFY THE STORAGE LOCATION.
3. CHoosE THE PLC DEVICE FAMILY AND MODEL TO MATCH THE HARDW ARE IN USE.
4. CONFIGURE GENERAL PROJECT SETTINGS SUCH AS LANGUAGE AND COMPILATION OPTIONS.

5. SAVE THE PROJECT TO BEGIN ADDING PROGRAM BLOCKS AND HARDW ARE CONFIGURATIONS.

UNDERSTANDING THE PROJECT TREE STRUCTURE

THE PROJECT TREE IN TIA PORTAL ORGANIZES ALL COMPONENTS OF THE AUTOMATION PROJECT, INCLUDING DEVICES, PROGRAM
BLOCKS, AND COMMUNICATION SETTINGS. |T ENABLES EASY ACCESS AND MANAGEMENT OF PROJECT ELEMENTS. NAVIGATING THE
PROJECT TREE EFFICIENTLY HELPS STREAMLINE THE DEVELOPMENT PROCESS AND ENSURES THAT ALL CONFIGURATIONS ARE
CONSISTENT AND PROPERLY LINKED.

HARDWARE CONFIGURATION AND NETWORK SETUP

HARDW ARE CONFIGURATION IS A CRITICAL COMPONENT OF SIEMENS STEP 7 TIA PORTAL PROGRAMMING. THIS PROCESS
INVOLVES SELECTING AND DEFINING THE PLC, INPUT/OUTPUT MODULES, COMMUNICATION PROCESSORS, AND OTHER DEVICES
WITHIN THE PROJECT. PROPER NETWORK SETUP ENSURES RELIABLE COMMUNICATION BETWEEN PLCs, HMIs, AND OTHER
INDUSTRIAL COMPONENTS. THIS SECTION COVERS THE PRACTICAL STEPS FOR CONFIGURING HARDW ARE AND ESTABLISHING
COMMUNICATION NET\WORKS.



SELECTING AND CONFIGURING PLC MoDULES

IN THE HARDW ARE CONFIGURATION ENVIRONMENT, USERS ADD THE PLC CPU AND PERIPHERAL MODULES TO THE PROJECT. EACH
MODULE’S PROPERTIES, SUCH AS ADDRESSES AND PARAMETERS, MUST BE SET ACCORDING TO THE PHYSICAL HARDWARE. THIS
CONFIGURATION DIRECTLY IMPACTS THE PROGRAM’S INPUT/OUTPUT MAPPING AND DATA EXCHANGE CAPARBILITIES.

EsTABLISHING NETWORK COMMUNICATION

NETWORK SETUP INVOLVES DEFINING COMMUNICATION PROTOCOLS AND CONNECTIONS BETWEEN DEVICES. THE TIA PorRTAL
SUPPORTS VARIOUS NETWORK TYPES SUCH AS PROFINET anp PROFIBUS. CONFIGURING NETWORK NODES, IP ADDRESSES,
AND DEVICE ROLES ENABLES SEAMLESS DATA EXCHANGE AND COORDINATED CONTROL WITHIN THE AUTOMATION SYSTEM.

PROGRAMMING LANGUAGES AND TECHNIQUES

SIEMENS STEP 7 TIA PorTAL SUPPORTS MULTIPLE IEC 6113 1-3 PROGRAMMING LANGUAGES, ALLOWING ENGINEERS TO
SELECT THE MOST SUITABLE METHOD FOR THEIR APPLICATION. THE PRIMARY LANGUAGES INCLUDE L ADDER Loaic (LAD),
FUNCTION BLock DiaGraM (FBD), AND STATEMENT LIST (STL). UNDERSTANDING THE STRENGTHS AND APPROPRIATE USE
CASES FOR EACH LANGUAGE ENHANCES PROGRAM CLARITY AND MAINTAINABILITY.

LADDER LoGIC PROGRAMMING

L ADDER LOGIC IS A GRAPHICAL PROGRAMMING LANGUAGE RESEMBLING ELECTRICAL RELAY LOGIC. IT IS WIDELY USED FOR
DISCRETE CONTROL APPLICATIONS DUE TO ITS INTUITIVE VISUAL STRUCTURE. SIEMENS STEP 7 PROVIDES EXTENSIVE LIBRARIES
AND FUNCTION BLOCKS TO FACILITATE EFFICIENT LADDER PROGRAMMING.

FuncTioN BLock DIAGRAM PROGRAMMING

FBD USES INTERCONNECTED BLOCKS REPRESENTING FUNCTIONS AND OPERATIONS. |T IS SUITABLE FOR CONTINUOUS CONTROL AND
COMPLEX PROCESS AUTOMATION. THE MODULAR NATURE OF FBD ENABLES REUSE OF FUNCTION BLOCKS AND SIMPLIFIES COMPLEX
LOGIC DESIGN.

STATEMENT LIST PROGRAMMING

STL IS A LOW-LEVEL TEXTUAL PROGRAMMING LANGUAGE AKIN TO ASSEMBLY LANGUAGE. |T PROVIDES PRECISE CONTROL OVER
PROGRAM EXECUTION AND IS PREFERRED FOR ADVANCED USERS REQUIRING DETAILED PROGRAMMING CONTROL. STL CAN BE USED
IN COMBINATION WITH GRAPHICAL LANGUAGES FOR OPTIMIZED PROGRAM DEVELOPMENT.

BesT PRACTICES FOR PROGRAM STRUCTURING

EFFECTIVE PROGRAM DESIGN IN SIEMENS STEP 7 TI1A PORTAL INVOLVES:

® MODULAR PROGRAMMING WITH WELL-DEFINED FUNCTION BLOCKS AND SUBROUTINES
o CONSISTENT NAMING CONVENTIONS FOR VARIABLES AND BLOCKS
® THOROUGH DOCUMENTATION WITHIN THE CODE USING ANNOTATIONS AND COMMENTS

e USE OF SYMBOLIC ADDRESSING FOR IMPROVED READABILITY AND MAINTENANCE



DEBUGGING AND TROUBLESHOOTING STRATEGIES

DEBUGGING IS AN INTEGRAL PART OF SIEMENS STEP 7 TIA PORTAL PROGRAMMING, ENSURING THAT AUTOMATION PROJECTS
OPERATE AS INTENDED. THE T|A PORTAL OFFERS COMPREHENSIVE DIAGNOSTIC AND MONITORING TOOLS TO IDENTIFY AND
RESOLVE ISSUES DURING DEVELOPMENT AND RUNTIME. EFFECTIVE TROUBLESHOOTING MINIMIZES DOWNTIME AND IMPROVES SYSTEM
RELIABILITY.

UsING ONLINE MONITORING AND DIAGNOSTICS

THE TIA PORTAL PROVIDES ONLINE MONITORING FEATURES THAT ALLOW ENGINEERS TO OBSERVE LIVE DATA, PROGRAM
STATES, AND HARDW ARE STATUSES. BREAKPOINTS, WATCH TABLES, AND TRACE FUNCTIONS HELP PINPOINT ERRORS AND
PERFORMANCE BOTTLENECKS.

CoMMON TROUBLESHOOTING TECHNIQUES

PRACTICAL TROUBLESHOOTING APPROACHES INCLUDE:

® VERIFYING HARDWARE CONNECTIONS AND CONFIGURATIONS
o CHECKING NETWORK COMMUNICATION INTEGRITY AND PARAMETERS
® ANALYZING PROGRAM LOGIC FLOW AND VARIABLE STATES

e UTILIZING ERROR LOGS AND DIAGNOSTIC BUFFERS FOR FAULT IDENTIFICATION

ProjJecT OPTIMIZATION AND BEST PRACTICES

OPTIMIZING PROJECTS DEVELOPED WITH SIEMENS STEP 7 TIA PORTAL ENHANCES PERFORMANCE, SCALABILITY, AND
MAINTAINABILITY. THIS INVOLVES REFINING CODE EFFICIENCY, MANAGING RESOURCES EFFECTIVELY, AND ADHERING TO INDUSTRY
STANDARDS. IMPLEMENTING BEST PRACTICES ENSURES SUSTAINABLE AUTOMATION SOLUTIONS CAPABLE OF ADAPTING TO
EVOLVING INDUSTRIAL DEMANDS.

Cobe OPTIMIZATION TECHNIQUES

IMPROVING PROGRAM EFFICIENCY CAN BE ACHIEVED BY MINIMIZING UNNECESSARY INSTRUCTIONS, OPTIMIZING LOOP EXECUTION,
AND LEVERAGING BUILT-IN SIEMENS FUNCTION BLOCKS. EFFICIENT CODE REDUCES CPU LOAD AND ENHANCES SYSTEM
RESPONSIVENESS.

VERSION CONTROL AND DOCUMENTATION

MAINTAINING VERSION CONTROL WITHIN THE TIA PORTAL PROJECT ENVIRONMENT SUPPORTS COLLABORATION AND CHANGE
TRACKING. COMPREHENSIVE DOCUMENTATION FACILITATES KNOWLEDGE TRANSFER AND SIMPLIFIES FUTURE MODIFICATIONS OR
TROUBLESHOOTING EFFORTS.

ADHERING TO INDUSTRY STANDARDS

COMPLIANCE WITH STANDARDS SUCH AS [EC 6113 1-3 AND INDUSTRY-SPECIFIC GUIDELINES ENSURES INTEROPERABILITY AND
SAFETY. FOLLOWING STANDARDIZED PROGRAMMING PRACTICES CONTRIBUTES TO ROBUST AND RELIABLE AUTOMATION SYSTEMS.



FREQUENTLY AskeD QUESTIONS

WHAT IS SIEMENS STEP 7 TIA PORTAL AND WHY IS IT IMPORTANT FOR PLC
PROGRAMMING?

SIEMENS STEP 7 TIA PORTAL IS AN INTEGRATED ENGINEERING SOFTW ARE USED FOR PROGRAMMING AND CONFIGURING SIEMENS
PLCs. IT PROVIDES A USER-FRIENDLY INTERFACE THAT COMBINES HARDW ARE CONFIGURATION, PROGRAMMING, VISUALIZATION,
AND DIAGNOSTICS, ENABLING EFFICIENT AUTOMATION PROJECT DEVELOPMENT.

How DOES A PRACTICAL APPROACH TO PROGRAMMING WITH STEP 7 TIA POrRTAL
BENEFIT BEGINNERS?

A PRACTICAL APPROACH INVOLVES HANDS-ON EXERCISES AND REAL-WORLD EXAMPLES THAT HELP BEGINNERS UNDERSTAND
PROGRAMMING CONCEPTS BETTER, APPLY THEORETICAL KNOWLEDGE EFFECTIVELY, AND DEVELOP TROUBLESHOOTING SKILLS
CRUCIAL FOR AUTOMATION TASKS IN INDUSTRIAL ENVIRONMENTS.

\WHAT ARE THE KEY PROGRAMMING LANGUAGES SUPPORTED IN SIEMENS STEP 7 TIA
PorTAL?

STEP 7 TIA PorTAL SUPPORTS SEVERAL IEC 6113 1-3 PROGRAMMING LANGUAGES INCLUDING L ADDER Logic (LAD),
FuncTioN BLock DiacraM (FBD), STrucTURED CoNTROL LANGUAGE (SCL), AND STATEMENT LiST (STL), ALLOWING
PROGRAMMERS TO CHOOSE THE BEST LANGUAGE SUITED FOR THEIR APPLICATION.

How CAN SIMULATION TOOLS IN TIA PORTAL ENHANCE THE LEARNING AND
DEVELOPMENT PROCESS?

SIMULATION TOOLS WITHIN TIA PORTAL ALLOW USERS TO TEST AND DEBUG PLC PROGRAMS VIRTUALLY WITHOUT THE NEED
FOR PHYSICAL HARDWARE. THIS REDUCES DEVELOPMENT TIME, HELPS IDENTIFY AND FIX ERRORS EARLY, AND PROVIDES A SAFE
ENVIRONMENT FOR LEARNING AND EXPERIMENTATION.

\WHAT ARE SOME BEST PRACTICES WHEN PROGRAMMING SIEMENS PLCs usiNg STEP 7
TIA PORTAL IN A PRACTICAL SCENARIO?

BEST PRACTICES INCLUDE MAINTAINING ORGANIZED AND MODULAR CODE, USING MEANINGFUL NAMING CONVENTIONS, THOROUGH

DOCUMENTATION, IMPLEMENTING ERROR HANDLING AND DIAGNOSTICS, REGULARLY TESTING THE PROGRAM THROUGH SIMULATION
AND FOLLOWING INDUSTRY STANDARDS TO ENSURE RELIABILITY AND MAINTAINABILITY.

’

ADDITIONAL RESOURCES

1. Siemens STep 7 AND TIA PorRTAL PROGRAMMING: A PRACTICAL GUIDE

THIS BOOK OFFERS A HANDS-ON APPROACH TO MASTERING SIEMENS STEP 7 AND THE T |A PORTAL ENVIRONMENT. |T COVERS
FUNDAMENTAL CONCEPTS AND PROGRESSES TO ADVANCED PROGRAMMING TECHNIQUES, MAKING IT SUITABLE FOR BOTH BEGINNERS
AND EXPERIENCED ENGINEERS. PRACTICAL EXAMPLES AND REAL-WORLD PROJECTS HELP READERS DEVELOP THE SKILLS NEEDED FOR
INDUSTRIAL AUTOMATION TASKS.

2. AUTOMATION WITH SIEMENS TIA PORTAL: STEP-BY-STEP PROGRAMMING

FOCUSED ON STEP-BY-STEP INSTRUCTIONS, THIS BOOK DEMYSTIFIES THE COMPLEXITIES OF SIEMENS T1A PORTAL PROGRAMMING.
[T INCLUDES DETAILED EXPLANATIONS ON PLC PROGRAMMING, HM| CONFIGURATION, AND NETWORK SETUP. READERS WILL
BENEFIT FROM PRACTICAL EXERCISES THAT REINFORCE LEARNING AND PREPARE THEM FOR AUTOMATION CHALLENGES.

3. MASTERING SIEMENS STEP 7: FROM BASICS To ADVANCED PLC PROGRAMMING
THIS COMPREHENSIVE GUIDE COVERS ALL ASPECTS OF SIEMENS STEP 7 PROGRAMMING, FROM THE BASICS TO ADVANCED



TECHNIQUES. THE BOOK EMPHASIZES PRACTICAL APPLICATIONS AND TROUBLESHOOTING STRATEGIES TO ENHANCE SYSTEM
RELIABILITY. |T IS IDEAL FOR PROFESSIONALS AIMING TO DEEPEN THEIR UNDERSTANDING OF SIEMENS AUTOMATION SYSTEMS.

4. SieMens TIA PORTAL PROGRAMMING FOR INDUSTRIAL AUTOMATION

DESIGNED FOR INDUSTRIAL AUTOMATION PRACTITIONERS, THIS BOOK EXPLORES THE CAPABILITIES OF THE T|A PORTAL
SOFTWARE SUITE. IT DISCUSSES CONFIGURING AND PROGRAMMING SIEMENS PLCS, INTEGRATING HMIS, AND MANAGING
INDUSTRIAL NETWORKS. THE PRACTICAL APPROACH ENSURES READERS CAN APPLY CONCEPTS DIRECTLY TO REAL-WORLD
AUTOMATION PROJECTS.

5. HANDS-ON SIEMENS STEP 7 PROGRAMMING: PRACTICAL PROJECTS AND SOLUTIONS

THIS BOOK PROVIDES A PROJECT-BASED LEARNING EXPERIENCE, GUIDING READERS THROUGH PRACTICAL SIEMENS STEP 7
PROGRAMMING CHALLENGES. EACH CHAPTER INTRODUCES A NEW PROJECT THAT SIMULATES REAL INDUSTRIAL SCENARIOS,
FOSTERING PROBLEM-SOLVING SKILLS. |T'S A VALUABLE RESOURCE FOR THOSE SEEKING TO APPLY THEORY TO PRACTICE
EFFECTIVELY.

6. PrOGRAMMING SIEMENS PLCs wiTH TIA PORTAL: A BEGINNER’S GUIDE

IDEAL FOR NEWCOMERS, THIS GUIDE BREAKS DOWN SIEMENS TIA PORTAL PROGRAMMING INTO MANAGEABLE SECTIONS. T
COVERS BASIC PLC CONCEPTS, PROGRAMMING LANGUAGES, AND SOFTW ARE NAVIGATION. THE CLEAR EXPLANATIONS AND
EXAMPLES HELP BUILD A SOLID FOUNDATION FOR FURTHER EXPLORATION IN AUTOMATION PROGRAMMING.

7. ADVANCED SIEMENS STEP 7 TECHNIQUES: OPTIMIZING TIA PORTAL PROGRAMS

T ARGETING EXPERIENCED PROGRAMMERS, THIS BOOK DELVES INTO ADVANCED PROGRAMMING METHODS WITHIN THE T1A PORTAL.
IT INCLUDES OPTIMIZATION TECHNIQUES, DIAGNOSTICS, AND INTEGRATION WITH OTHER AUTOMATION COMPONENTS. READERS
WILL LEARN HOW TO ENHANCE PROGRAM EFFICIENCY AND MAINTAINABILITY IN COMPLEX INDUSTRIAL SYSTEMS.

8. Siemens TIA PorTAL: COMPREHENSIVE PROGRAMMING AND SIMULATION

THIS RESOURCE COMBINES PROGRAMMING INSTRUCTION WITH SIMULATION TOOLS AVAILABLE IN THE TIA PORTAL. IT ALLOWS
READERS TO TEST AND VALIDATE PLC PROGRAMS VIRTUALLY BEFORE DEPLOYMENT. THE BOOK EMPHASIZES THE IMPORTANCE OF
SIMULATION IN REDUCING ERRORS AND IMPROVING SYSTEM DESIGN.

Q. INDUSTRIAL AUTOMATION WITH SIEMENS STEP 7 AND TIA PORTAL: BEST PRACTICES

FOCUSING ON BEST PRACTICES, THIS BOOK ADDRESSES THE DESIGN, IMPLEMENTATION, AND MAINTENANCE OF AUTOMATION
PROJECTS USING SIEMENS STEP 7 AND TIA PORTAL. |T COVERS STANDARDS, SAFETY CONSIDERATIONS, AND EFFICIENT
PROGRAMMING STRATEGIES. THE PRACTICAL INSIGHTS HELP PROFESSIONALS DELIVER ROBUST AND RELIABLE AUTOMATION
SOLUTIONS.
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