
    Table of Contents 

Copyright © 2006 OTech, Inc. i

TABLE OF CONTENTS 
 

0 INTRODUCTION .......................................................................................................................5 
0.1 HOW TO USE THE GUIDE........................................................................................................7 

1 DICOM OVERVIEW...................................................................................................................9 
1.1 DICOM ARCHITECTURE AND BACKGROUND .........................................................................10 
1.2 COMMON ISSUES & WHY IS DICOM SO COMPLICATED.........................................................12 
1.3 THE DIFFERENT DIMENSION OF THE DICOM STANDARDS .....................................................14 
1.4 ROAD MAP TO READ THE DICOM STANDARD.......................................................................18 
1.5 DICOM SERVICES AND PROTOCOL ......................................................................................22 

TEST QUESTIONS.....................................................................................................................25 
2 THE DICOM MESSAGE STRUCTURE & OBJECTS (2)........................................................29 

2.1 THE DICOM INFORMATION MODEL ......................................................................................31 
2.2 DATA ELEMENTS .................................................................................................................34 
2.3 VALUE REPRESENTATIONS...................................................................................................37 
2.4 SOP CLASS CONCEPT.........................................................................................................40 
2.5 UNIQUE IDENTIFIERS............................................................................................................42 
2.6 SPECIALIZATION & PRIVATIZATION........................................................................................44 
2.7 DICOM INFORMATION OBJECTS ..........................................................................................47 
2.8 DICOM SERVICES & COMMANDS; COMPOSITE & NORMALIZED .............................................50 
2.9 DICOM CODED TERMINOLOGY ............................................................................................54 

TEST QUESTIONS.....................................................................................................................57 
3 DICOM NETWORK LAYERS & COMMUNICATION PROCESS ...........................................63 

3.1 WHAT DICOM DO WE NEED? .............................................................................................65 
3.2 DICOM NETWORK PROTOCOL LAYERS ................................................................................68 
3.3 APPLICATION ENTITIES, SCU/SCP, FSR/FSC/FSU .............................................................71 
3.4 DICOM ASSOCIATION..........................................................................................................73 
3.5 NEGOTIATION, ID, ABSTRACT SYNTAX, TRANSFER SYNTAX & PRESENTATION CONTEXT ........76 

TEST QUESTIONS.....................................................................................................................79 
4 DICOM STORAGE & IMAGE MANAGEMENT SERVICES....................................................83 

4.1 STORAGE SERVICE CLASS ...................................................................................................85 
4.2 IMPORTANT STORAGE SERVICE CLASSES.............................................................................88 
4.3 STORAGE COMMITMENT.......................................................................................................92 
4.4 MWL (3.5) ..........................................................................................................................94 
4.5 MODALITY PERFORMED PROCEDURE STEP (MPPS).............................................................97 

TEST QUESTIONS...................................................................................................................101 
5 DICOM PRINT, QUERY/RETRIEVE, WORKLIST & STRUCTURED REPORTING.............105 

5.1 PRINT................................................................................................................................107 
5.2 PRINTER EXTENSIONS .......................................................................................................110 
5.3 QUERY/RETRIEVE-FIND-MOVE-GET................................................................................112 
5.4 GENERAL PURPOSE WORKLIST..........................................................................................116 



Study Guide PACS Associate; DICOM Component       
 

Copyright © 2006 OTech, Inc. ii 

5.5 STRUCTURED REPORTING (SR) .........................................................................................119 
5.6 SR RELATIONSHIP WITH HL7 .............................................................................................122 
5.7 CLINICAL TRIALS................................................................................................................125 

TEST QUESTIONS...................................................................................................................128 
6 DICOM IMAGE QUALITY .....................................................................................................133 

6.1 PIXEL REPRESENTATION....................................................................................................135 
6.2 PRESENTATION STATE.......................................................................................................139 
6.3 GSDF...............................................................................................................................142 
6.4 OVERLAYS.........................................................................................................................146 
6.5 COMPRESSION ..................................................................................................................148 

TEST QUESTIONS...................................................................................................................151 
7 DICOM MEDIA ......................................................................................................................155 

7.1 MEDIA SPECIFICATIONS .....................................................................................................156 
7.2 DICOM MEDIA EXCHANGE (DICOM PART 10 FILES) ..........................................................158 
7.3 APPLICATION PROFILES .....................................................................................................161 
7.4 CD INTERCHANGE ISSUES..................................................................................................164 

TEST QUESTIONS...................................................................................................................166 
8 DICOM CONFORMANCE STATEMENTS............................................................................169 

8.1 COMPARING CONFORMANCE STATEMENTS.........................................................................170 
8.2 GAP ANALYSIS...................................................................................................................174 

TEST QUESTIONS...................................................................................................................176 
9 DICOM NETWORKING .........................................................................................................179 

9.1 SET UP & CONFIGURE DICOM DEVICES ............................................................................180 
9.2 SNIFFERS & ACTIVE TEST SOFTWARE ................................................................................182 
9.3 INTERPRET LOGS & DICOM DUMPS...................................................................................184 
9.4 MESSAGE STRUCTURE, DICOM PART 5-6 DATA SET STRUCTURES & EXPLICIT/IMPLICIT.....186 

TEST QUESTIONS...................................................................................................................188 
10 DICOM TROUBLESHOOTING ...........................................................................................191 

10.1 DICOM TESTING (DICOM VERIFICATION & VALIDATION) ..................................................192 
10.2 DICOM VERIFICATION (ECHO) .........................................................................................196 
10.3 SEND/RECEIVE TCP/IP PING ...........................................................................................198 
10.4 SEND/RECEIVE TEST MESSAGES .....................................................................................200 
10.5 SEND/RECEIVE IMAGES WITH DIFFERENT SOP CLASSES & TRANSFER SYNTAXES.............202 
10.6 MODIFY IMAGE HEADERS & ANONYMIZATION....................................................................204 

TEST QUESTIONS...................................................................................................................206 
11 TROUBLESHOOTING ........................................................................................................209 

11.1 SAMPLE TROUBLESHOOTING SESSION: SEND IMAGE.........................................................210 
11.2 SAMPLE TROUBLESHOOTING SESSION: VERIFICATION.......................................................215 



    Table of Contents 

Copyright © 2006 OTech, Inc. iii

ANSWERS TO EXERCISES ....................................................................................................217 
TEST QUESTIONS ANSWER KEY .........................................................................................235 
STUDY GUIDE MAP ................................................................................................................241 
  

 
 


	0   INTRODUCTION
	0.1  How to Use the Guide

	0  
	1 DICOM OVERVIEW
	1.1  DICOM Architecture and Background
	1.1.1 Learning Objectives
	1.1.2 Study Assignments 
	1.1.3 Key Terminology
	1.1.4 Summary
	1.1.5 Exercises

	1.2  Common Issues & Why is DICOM So Complicated
	1.2.1 Learning Objectives
	1.2.2 Study Assignments
	1.2.3 Key Terminology
	1.2.4 Summary
	1.2.5 Exercises

	1.3  The Different Dimension of the DICOM Standards
	1.3.1 Learning Objectives
	1.3.2 Study Assignments 
	1.3.3 Key Terminology
	1.3.4 Summary
	1.3.5 Exercises

	1.4  Road Map to Read the DICOM Standard 
	1.4.1 Learning Objectives
	1.4.2 Study Assignments 
	1.4.3 Key Terminology
	1.4.4 Summary
	1.4.5 Exercises

	1.5  DICOM Services and Protocol 
	1.5.1 Learning Objectives
	1.5.2 Study Assignments 
	1.5.3 Key Terminology
	1.5.4 Summary
	1.5.5 Exercises 


	TEST QUESTIONS
	0  
	2 THE DICOM MESSAGE STRUCTURE & OBJECTS (2)
	2.1  The DICOM Information Model
	2.1.1 Learning Objectives
	2.1.2 Study Assignments 
	2.1.3 Key Terminology
	2.1.4 Summary
	2.1.5 Exercises

	2.2  Data Elements
	2.2.1 Learning Objectives
	2.2.2 Study Assignments 
	2.2.3 Key Terminology
	2.2.4 Summary
	2.2.5 Exercises

	2.3 Value Representations
	2.3.1 Learning Objectives
	2.3.2 Study Assignments 
	2.3.3 Key Terminology
	2.3.4 Summary
	2.3.5 Exercises

	2.4  SOP Class Concept 
	2.4.1 Learning Objectives
	2.4.2 Study Assignments 
	2.4.3 Key Terminology
	2.4.4 Summary
	2.4.5 Exercises

	2.5  Unique Identifiers
	2.5.1 Learning Objectives
	2.5.2 Study Assignments 
	2.5.3 Key Terminology
	2.5.4 Summary
	2.5.5 Exercises

	2.6  Specialization & Privatization
	2.6.1 Learning Objectives
	2.6.2 Study Assignments 
	2.6.3 Key Terminology
	2.6.4 Summary
	2.6.5 Exercises

	2.7  DICOM Information Objects
	2.7.1 Learning Objectives
	2.7.2 Study Assignments 
	2.7.3 Key Terminology
	2.7.4 Summary
	2.7.5 Exercises

	2.8  DICOM Services & Commands; Composite & Normalized
	2.8.1 Learning Objectives
	2.8.2 Study Assignments 
	2.8.3 Key Terminology
	2.8.4 Summary
	2.8.5 Exercises

	2.9  DICOM Coded Terminology
	2.9.1 Learning Objectives
	2.9.2 Study Assignments 
	2.9.3 Key Terminology
	2.9.4 Summary
	2.9.5 Exercises


	TEST QUESTIONS
	3  DICOM NETWORK LAYERS & COMMUNICATION PROCESS
	3.1  What DICOM Do We Need?
	3.1.1 Learning Objectives
	3.1.2 Study Assignments 
	3.1.3 Key Terminology
	3.1.4 Summary
	3.1.5 Exercises

	3.2  DICOM Network Protocol Layers
	3.2.1 Learning Objectives
	3.2.2 Study Assignments 
	3.2.3 Key Terminology
	3.2.4 Summary
	3.2.5 Exercises

	3.3 Application Entities, SCU/SCP, FSR/FSC/FSU
	3.3.1 Learning Objectives
	3.3.2 Study Assignments 
	3.3.3 Key Terminology
	3.3.4 Summary
	3.3.5 Exercises

	3.4 DICOM Association
	3.4.1 Learning Objectives
	3.4.2 Study Assignments 
	3.4.3 Key Terminology
	3.4.4 Summary
	3.4.5 Exercises

	3.5  Negotiation, ID, Abstract Syntax, Transfer Syntax & Presentation Context
	3.5.1 Learning Objectives
	3.5.2 Study Assignments 
	3.5.3 Key Terminology
	3.5.4 Summary
	3.5.5 Exercises


	TEST QUESTIONS
	0  
	4 DICOM STORAGE & IMAGE MANAGEMENT SERVICES 
	4.1  Storage Service Class 
	4.1.1 Learning Objectives
	4.1.2 Study Assignments 
	4.1.3 Key Terminology
	4.1.4 Summary
	4.1.5 Exercises

	4.2  Important Storage Service Classes
	4.2.1 Learning Objectives
	4.2.2 Study Assignments 
	4.2.3 Key Terminology
	4.2.4  Summary   
	4.2.5 Exercises

	4.3  Storage Commitment
	4.3.1 Learning Objectives
	4.3.2 Study Assignments 
	4.3.3 Key Terminology
	4.3.4 Summary   
	4.3.5 Exercises

	4.4  MWL (3.5) 
	4.4.1 Learning Objectives
	4.4.2 Study Assignments 
	4.4.3 Key Terminology
	4.4.4 Summary 
	4.4.5 Exercises

	4.5  Modality Performed Procedure Step (MPPS)
	4.5.1 Learning Objectives
	4.5.2 Study Assignments 
	4.5.3 Key Terminology
	4.5.4 Summary   
	4.5.5 Exercises


	TEST QUESTIONS
	0  
	5 DICOM PRINT, QUERY/RETRIEVE, WORKLIST & STRUCTURED REPORTING            
	5.1  Print
	5.1.1 Learning Objectives
	5.1.2 Study Assignments 
	5.1.3 Key Terminology
	5.1.4 Summary  
	5.1.5 Exercises

	5.2  Printer Extensions
	5.2.1 Learning Objectives
	5.2.2 Study Assignments 
	5.2.3 Key Terminology
	5.2.4 Summary  
	5.2.5 Exercises

	5.3  Query/Retrieve-FIND-MOVE-GET
	5.3.1 Learning Objectives
	5.3.2 Study Assignments 
	5.3.3 Key Terminology
	5.3.4 Summary  
	5.3.5 Exercises

	5.4  General Purpose Worklist
	5.4.1 Learning Objectives
	5.4.2 Study Assignments 
	5.4.3 Key Terminology
	5.4.4 Summary  
	5.4.5 Exercises

	5.5  Structured Reporting (SR)
	5.5.1 Learning Objectives
	5.5.2 Study Assignments 
	5.5.3 Key Terminology
	5.5.4 Summary
	5.5.5 Exercises

	5.6  SR Relationship with HL7
	5.6.1 Learning Objectives
	5.6.2 Study Assignments 
	5.6.3 Key Terminology
	5.6.4 Summary
	5.6.5 Exercises

	5.7  Clinical Trials
	5.7.1 Learning Objectives
	5.7.2 Study Assignments 
	5.7.3 Key Terminology
	5.7.4 Summary
	5.7.5 Exercises


	TEST QUESTIONS 
	 
	6  DICOM IMAGE QUALITY 
	6.1  Pixel Representation
	6.1.1 Learning Objectives
	6.1.2 Study Assignments 
	6.1.3 Key Terminology
	6.1.4 Summary
	6.1.5 Exercises

	6.2  Presentation State
	6.2.1 Learning Objectives
	6.2.2 Study Assignments 
	6.2.3 Key Terminology
	6.2.4 Summary 
	6.2.5 Exercises

	6.3  GSDF
	6.3.1 Learning Objectives
	6.3.2 Study Assignments 
	6.3.3 Key Terminology
	6.3.4 Summary
	6.3.5 Exercises

	6.4  Overlays
	6.4.1 Learning Objectives
	6.4.2 Study Assignments 
	6.4.3 Key Terminology
	6.4.4 Summary
	6.4.5 Exercises

	6.5  Compression
	6.5.1 Learning Objectives
	6.5.2 Study Assignments 
	6.5.3 Key Terminology
	6.5.4 Summary
	6.5.5 Exercises


	TEST QUESTIONS
	7 DICOM MEDIA
	7.1  Media Specifications
	7.1.1 Learning Objectives
	7.1.2 Study Assignments
	7.1.3 Key Terminology
	7.1.4 Summary
	7.1.5 Exercises

	7.2  DICOM Media Exchange (DICOM Part 10 Files)
	7.2.1 Learning Objectives
	7.2.2 Study Assignments 
	7.2.3 Key Terminology
	7.2.4 Summary
	7.2.5 Exercises

	7.3   Application Profiles
	7.3.1 Learning Objectives
	7.3.2 Study Assignments 
	7.3.3 Key Terminology
	7.3.4 Summary
	7.3.5 Exercises

	7.4  CD Interchange Issues
	7.4.1 Learning Objectives
	7.4.2 Study Assignments 
	7.4.3 Key Terminology
	7.4.4 Summary
	7.4.5 Exercises


	TEST QUESTIONS
	8 DICOM CONFORMANCE STATEMENTS
	8.1 Comparing Conformance Statements
	8.1.1 Learning Objectives
	8.1.2 Study Assignments 
	8.1.3 Key Terminology
	8.1.4 Summary
	8.1.5  Exercises

	8.2  Gap Analysis
	8.2.1 Learning Objectives
	8.2.2 Study Assignments 
	8.2.3 Key Terminology
	8.2.4 Summary
	8.2.5 Exercises


	TEST QUESTIONS
	 

	9 DICOM NETWORKING
	9.1  Set Up & Configure DICOM Devices
	9.1.1 Learning Objectives
	9.1.2 Study Assignments 
	9.1.3 Key Terminology
	9.1.4 Summary
	9.1.5 Exercises

	9.2  Sniffers & Active Test Software
	9.2.1 Learning Objectives
	9.2.2 Study Assignments
	9.2.3 Key Terminology
	9.2.4  Summary
	9.2.5 Exercises

	9.3  Interpret Logs & DICOM Dumps
	9.3.1 Learning Objectives
	9.3.2 Study Assignments 
	9.3.3 Key Terminology
	9.3.4 Summary
	9.3.5 Exercises

	9.4  Message Structure, DICOM Part 5-6 Data Set Structures & Explicit/Implicit
	9.4.1 Learning Objectives
	9.4.2 Study Assignments 
	9.4.3 Key Terminology
	9.4.4 Summary
	9.4.5 Exercises


	TEST QUESTIONS
	10  DICOM TROUBLESHOOTING
	10.1  DICOM Testing (DICOM Verification & Validation)
	10.1.1 Learning Objectives
	10.1.2 Study Assignments 
	10.1.3 Key Terminology
	10.1.4 Summary
	10.1.5 Exercises

	10.2  DICOM Verification (Echo)
	10.2.1 Learning Objectives
	10.2.2 Study Assignments 
	10.2.3 Key Terminology
	10.2.4 Summary
	10.2.5 Exercises

	10.3  Send/Receive TCP/IP Ping
	10.3.1 Learning Objectives
	10.3.2 Study Assignments 
	10.3.3 Key Terminology
	10.3.4 Summary
	10.3.5 Exercises

	10.4  Send/Receive Test Messages
	10.4.1 Learning Objectives
	10.4.2 Study Assignments 
	10.4.3 Key Terminology
	10.4.4 Summary
	10.4.5 Exercises

	10.5  Send/Receive Images with Different SOP Classes & Transfer Syntaxes
	10.5.1 Learning Objectives
	10.5.2 Study Assignments 
	10.5.3 Key Terminology
	10.5.4 Summary
	10.5.5 Exercises

	10.6  Modify Image Headers & Anonymization
	10.6.1 Learning Objectives
	10.6.2 Study Assignments 
	10.6.3 Key Terminology
	10.6.4 Summary
	10.6.5 Exercises


	TEST QUESTIONS
	0  
	11  TROUBLESHOOTING
	11.1 Sample Troubleshooting Session: Send Image
	11.1.1 Test Scenario
	11.1.2 Steps
	11.1.3 Results

	11.2  Sample Troubleshooting Session: Verification
	11.2.1 Test Scenario
	11.2.2 Steps
	11.2.3 Results


	ANSWERS TO EXERCISES
	TEST QUESTIONS ANSWER KEY



