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Foreword

This document is drafted in accordance with the rules given in the GB/T 1.1—2020 Directives for

standardization—Part 1. Rules for the structure and drafting of standardization documents.

Attention is drawn to the possibility that some of the elements of this document may be the subject
of patent rights. The issuing body of this document shall not be held responsible for identifying any
or all such patent rights.

This document was proposed by Guangxi Vocational and Technical College.
This document was prepared by the China Association for Bar Code Technology and Application.

Drafting units of this document. Guangxi Vocational & Technical College, China Association for Bar
Code Technology and Application, Article Numbering Center of China (GS1 China), Lao National
Chamber of Commerce and Industry (LNCCI), Commodity Code Center Lao (GS1 Laos), Hebei Prov-
ince Personnel Service Center, Anhui Institute of Quality and Standardization, Beijing Institute of
Standardization, Zhejiang Institute of Quality Sciences, Zhejiang Ningbo Origin Coding Industry Alli-
ance, Beijing Zhongdian Zhongcai Data Service Co., Ltd., Guizhou Light Industry Polytechnic Univer-
sity, Guizhou Vocational College of Finance and Economics, Harbin Institute of Standardization, He-
bei Institute of Standardization, Henan University of Urban Construction., Henan Provincial Institute
of Standardization and Quality Research, Henan Inspection and Testing Institute Group Co., Ltd,
Henan Provincial Institute for Quality Monitoring and Inspection of Textile Products, Henan Shuang-
hui Investment & Development Co., Ltd, Hunan Financial & Industrial Vocational-Technical College.
Hunan Modern Logistics College, HuaiHua Vocational & Technical College, Jiangmen Polytechnic, Chi-
na Unicom System Integration Limited Corp, Liaoning Institute of Standardization, Luoyang Normal
University, Nanjing Institute of Standardization, Shandong Vocational College of Light Industry, Si-
chuan Institute of Quality and Standardization, Weihai Institute of Metrology and Inspection for
Product Quality Standard, Xi’an Traffic Engineering Institute, Xinjiang Uygur Autonomous Region
Institute of Quality Infrastructure Development, Zhengzhou Railway Vocational & Technical College,
Best Express. Dalian Office of Article Numbering Center of China, Pingdingshan Industrial College of
Technology. Pingdingshan Huayu Yongxin Motor Vehicle Service Co., Ltd, Guangxi Logistics Voca-
tional and Technical College.

The main drafters of this document: Wu Yanfeng, Liang Dong, Xaybandith Rasphone, Wei Baoping,

Liang Haiquan, Tian Jinlu, Yu Jiao. Shang Shushan, Li Li, Zhou Shumin, Ruan Xiaofang, Yu Liyan,

Yue Xizhong. Han Ying, Li Zheng, Guo Rui, Jin Lin, Hou Chenyang. Lei Haoning., Yang Shimin, Yin

Wenzheng, Wang Qiuhang, Liu Shanshan. Han Lianghao, Wang Jia, Xu Chen, Yan Jinwen, Guo Xu,
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Introduction

With the rapid development of information technology. the integration trend of barcode technology
with emerging technologies such as the Internet of Things, big data, and artificial intelligence has be-
come increasingly evident. Barcode professionals not only need to master the principles and norms of
barcode technology, but also possess professional skills such as barcode system design and develop-
ment, symbol generation and detection, equipment operation and maintenance. technical application
and promotion, education and training, and standard formulation; they need to have cross-disciplina-
ry knowledge and skills, capable of integrating barcode technology with other cutting-edge technolo-
gies to achieve in-depth data mining and analysis, providing more valuable support for business deci-

sions.

Based on this background, it is urgent to establish a scientific, systematic, and comprehensive com-
petency standard for barcode specialists. This document will clearly define the knowledge system,
skill level and professional ethics that barcode specialists should possess. providing authoritative ba-
sis for the cultivation, selection and evaluation of barcode talents, and helping to standardize the tal-
ent market in the barcode industry., improving the overall quality and business capabilities of barcode
professionals, and thereby promoting the in-depth application and innovation development of bar-
code technology in various industries, improve the digital transformation of the economy and socie-

ty.
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Barcode Specialist Position Competency
Requirements

1 Scope

This document defines the scope of the basic requirements and professional capabilities for the bar-
code specialist position.

This document is applicable to the selection and training of barcode specialist.
2 Normative references

This document does not have any normative reference.

3 Terms and definitions

For the purpose of this document, the following terms and definitions apply.

3.1
bar code

A symbol composed of an arrangement of bars and spaces according to specified rules, machine-
readable for conveying information. Includes linear barcode and two-dimensional barcode

[Source: GB/T 12905—2019, 2.1]

3.2
bar code character

A series of combinations of lines and spaces arranged according to certain rules are used to represent
a number, letter or symbol

[Source: GB/T 12905—2019, 2.14]

3.3
bar code character set

The set of characters that a certain bar code can represent



T/CABC 18.1—2025
[Source: GB/T 12905—2019, 2.15]

3.4
linear bar code; one-dimensional bar code

A barcode symbol that represents information only in a one-dimensional direction
[Source: GB/T 12905—2019, 2.2]

3.5
two-dimensional bar code; 2D code

Bar code symbols that represent information in both two-dimensional directions
[Source: GB/T 12905—2019, 2.3]

3.6
bar code for commodity

A barcode symbol consisting of bars, spaces, and corresponding codes arranged under standardized
rules to identify commodities. Codes and barcode markings include those for retail items. transport-
storage packages. logistics units, party locations, etc

[ Source: GB 12904—2008, 3.1]

3.7
logistics units

The packaging units established during the supply chain process for transportation, storage, distribu-
tion, etc

[Source: GB/T 18127—2009. 3.1]

3.8
storage and transportation unit

A collection unit of commodities for storage and transportation in logistics activities, which may
consist of identical or different products. Typically identified using ITF-14 barcode or GS1-128 appli-
cation identifier barcode

3.9
ITF-14 code

An interleaved 25 bar code with a check digit and a fixed length of 14 characters. It is used to identify
trade items that are not settled at the retail end, and is typically used on the outer packaging of
goods

[Source: GB/T 12905—2019, 3.1.8]
2
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3.10
GS1-128 code

A subset of the 128 bar code, specifically designed for the data structure of the GS1 system
[Source: GB/T 12905—2019, 3.1.13]

31
pallet coding

The unique identification assigned to individual reusable pallets
[Source: GB/T 31005—2014]

3.12
bar code specialist

Professionals engaged in the design and development of barcode systems, symbol generation and de-

tection, equipment operation and maintenance., technical application and promotion, education and
training, as well as standard formulation

4 Position competency fundamental requirements

4.1 Grading

Barcode specialists are classified into three grades based on competency levels: Junior, Intermedi-
ate, and Advanced.

4.2 Junior qualification

Education requirement . High school education or equivalent. Additionally, candidates must satisfy at
least one of the following conditions.

® One or more years of barcode technology experience.
e Completion of barcode-related training with certification.
4.3 Intermediate qualification

Education requirement. Associate degree or higher. Additionally, candidates must satisfy at least
one of the following conditions.

® 3 or more years of barcode technology experience including service in a core technical role on rel-
evant projects.
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6 or more months of front-line barcode practice accumulated within the last three years, or com-

mitment to consecutive 3-month frontline practice every 3 years.

Guidance or participation in teams receiving barcode technology industry awards or honors within

the last 3 years.

4.4 Advanced qualification

Education requirement: Bachelors degree or higher. Additionally. candidates must satisfy at least 2

of the following conditions:

5.1

5 or more years in barcode technology work including at least 2 years as principal technical lead;

6 or more months of front-line barcode practice accumulated within the last 3 years, or commit-

ment to consecutive three-month frontline practice every 3 years;

Guidance or participation in teams receiving barcode technology industry awards or honors within
the last three years;

Leadership or major participation in having completed one municipal-level barcode technical re-

search project or application demonstration project within the last three years.

Professional competency requirements

Theoretical knowledge

The theoretical knowledge required by the professional competence of the three levels of barcode

specialist, junior, intermediate and advanced, should cover at least the scope specified in Table 1.

Table 1—Professional Competency Requirements for Barcode Specialists:

Theoretical Knowledge

Knowledge )
Number Grade Knowledge Points
Modules
Understand the background and development history of barcode technol-
1 ogy, and clarify the basic role of barcode in the field of information rec-
ognition
Junior ) . . . .
Master the basic definitions of item codes and information codes. Be fa-
Barcode Barcode Basics » ) ) o ) o
2 o miliar with the simple principles of code design. and be able to distin-
Specialist ) }
guish common coding terms
3 Understand the relationship between barcode and encoding. Be aware
that barcode is a form of expression for encoding
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Table 1 (continued)

Number

Grade

Knowledge

Modules

Knowledge Points

Junior
Barcode

Specialist

Barcode
Identification
and Quality

Foundation

Understand the basic concepts of item coding labels, and be able to dis-
tinguish the different purposes of classification codes, identification

codes, and attribute codes

Understand the basic elements of barcode symbol design, including the con-

ventional requirements for barcode symbol size and color combinations

Master the principle of barcode reading. Understand the basic methods
for quality inspection of barcode symbols, and be aware of the common

factors that affect the printing quality of barcode

Common
Barcode
Technology
Applications

Master the basic concepts. classification and characteristics of one-di-
mensional barcode. Be able to recognize common one-dimensional bar-
code formats, such as EAN-13, UPC. Code 128. etc.. and understand

their simple applications in scenarios such as retail

Understand the basic concepts and classifications of two-dimensional
(2D) barcode. Be able to recognize common 2D barcode formats, such
as QR codes, Data Matrix, etc., and be aware of their applications in

scenarios involving the storage of simple information

Understand the basic application logic of barcode in areas such as supply
chain and e-commerce, such as the application of barcode in the identifi-

cation of goods in the retail sector

10

11

12

13

14

15

Intermediate
Barcode

Specialist

Encoding
and Barcode
System

Knowledge

Master the composition and operation process of the coding information
system, and be able to understand the role of the coding information

system in enterprise information management

Gain a deep understanding of the GS1 coding identification system, in-
cluding the characteristics of the GS1 system and its technical architec-
ture. Be familiar with various codes involved in the GS1 coding system,
such as GTIN, GLN, etc

Master the basic principles of the GS1 data carrier system. including
one-dimensional barcode, 2D barcode and radio frequency identification
technology. and be able to distinguish the application scenarios of differ-

ent data carriers in the GS1 system

Be familiar with the relevant standards and laws and regulations for common
barcode, such as the national standards for product barcode and legal norms

for barcode applications, to ensure the compliance of barcode usage

Master the knowledge of using barcode in a standardized and legal man-
ner, including the entire process of barcode registration, filing, and us-
age compliance requirements. Be able to identify and avoid legal risks in

the use of barcode

Understand the operating principles of related systems based on bar-
code, such as barcode reading systems and barcode data management

systems. including their technical architectures and operational logic

(S
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Table 1 (continued)

Number

Grade

Knowledge

Modules

Knowledge Points

20

21

22

Intermediate
Barcode

Specialist

Barcode Quality
and Application
Deepening

Master the detailed methods of barcode quality control. Be able to ana-
lyze examples of barcode quality issues and proposing targeted improve-

ment suggestions

Gain a deep understanding of 2D barcode technology and its applications,
including the encoding principles and information storage characteristics
of the main 2D barcode formats. and be familiar with the in-depth appli-
cations of 2D barcode in scenarios such as Han Xin Code and two dimen-

sional code for commodity

Understand the article numbering standard system of China, including
the framework of the article numbering standard system, the basic arti-
cle numbering system, item application coding system, series of com-
modity barcode standards. Be able to use the standard system to solve

practical coding problems

Have knowledge of enterprise standard formulation and revision, as well
as the compilation of basic textbooks. Be able to participate in the for-
mulation and revision of barcode application standards within the enter-
prise. Also capable of compiling basic textbooks on barcode knowledge

and training skills

Expansion
of industry

applications

Understand the application of coding in the supply chain, including an o-
verview of supply chain management. GS1 and supply chain manage-
ment, as well as the detailed application of coding in production, trans-
portation, retail and other links. Be able to provide optimization solu-

tions for enterprises’ supply chain barcode applications

Understand the application of encoding in the Internet of Things (loT),
including an overview of the loT. loT technologies. loT identification
systems, and loT data collection and analysis. Be able to plan barcode

application scenarios in combination with loT technologies

Understand the application of encoding in e-commerce, including the in-
tegration of barcode applications in e-commerce, 2D barcode and 020
models, 2D barcode and mobile payment, and barcode and express de-

livery tracking scenarios

23

24

Advanced
Barcode

Specialist

The Latest
Developments
in Coding and

Barcode

Technology

Master the GS1 data sharing system, which includes electronic data ex-
change technology, XML technology, global data synchronization net-
work, and product electronic code information service. Be able to estab-

lish a mechanism for sharing encoded data among enterprises

In-depth study of the application of coding in the traceability system, in-
cluding the basic concepts of traceability, traceability principles, internal
traceability and external traceability. traceability system design, and the
application of GS1 coding in traceability. Be able to lead to the planning

of barcode applications for large-scale product traceability systems
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Table 1 (continued)

Number

Grade

Knowledge

Modules

Knowledge Points

25

26

27

28

29

30

31

32

Advanced
Barcode

Specialist

The Latest
Developments
in Coding and

Barcode

Technology

Understand the application trends of coding in cutting-edge fields such as
healthcare, industrial internet, and artificial intelligence enables one to
predict the innovative application directions of barcode technology in

these areas

Proficient in barcode technology standards and their applications in re-
tail. warehouse management. logistics units. and logistics centers. Ca-
pable of formulating targeted barcode application standards and imple-
mentation plans based on different business processes in various scenar-

ios

Standardization
and System

Construction

Proficient in China’s article numbering standard system. capable of par-
ticipating in or leading the formulation and optimization of article numbe-
ring standards at both enterprise and industry levels, ensuring the stand-

ardization and scalability of the coding system

Master the cutting-edge trends of coding technology standardization, and
be able to integrate international and domestic standards, such as GS1
standards and domestic barcode industry standards. Be able to help en-
terprises establish a barcode standardization system that is in line with

future development

Possess knowledge of standard formulation and revision at the local
standard level or above. as well as the compilation of advanced training
materials. Be capable of leading the formulation and revision of local, in-
dustry. and even national barcode-related standards, and also able to

write advanced barcode technology training materials for professionals

Comprehensive
Application and
Decision-Making

Based on coding technology. provide enterprises with comprehensive
solutions covering the entire process from coding design, barcode carri-
er selection, quality control to application. These solutions cover multi-
ple fields such as supply chain, loT, and e-commerce., and are integrated

applications

Have the ability to integrate barcode technology with other information
technologies. such as big data, artificial intelligence, and blockchain,
and be able to utilize barcode data to provide decision support for the

digital transformation of enterprises

Master the basic theories., processes and optimization methods of logis-
tics and supply chain management. Be able to optimize the logistics and
supply chain processes by integrating barcode technology. and improve

the overall efficiency




T/CABC 18.1—2025

5.2 Practical operational skills

The practical operation skills required for the three levels of professional capabilities, junior, inter-
mediate, and advanced of the barcode specialist should at least cover the scope specified in Table 2.

Table 2—Practical Operation Skills Required for Barcode Specialist Professional Capabilities

Number Grade Skill Dimensions Core Practical Skills

Proficient in operating mainstream barcode generation software. Be ca-
1 pable of setting the type, size and color parameters according to require-

ments, and generate barcode labels that comply with basic standards

Proficient in using barcode printers. Be capable of performing basic oper-
ations. such as installing consumables. adjusting print density. and cali-

Equipment brating labels. Be able to solve common problems like paper jams and

Operation blurry prints

and Basic Proficient in operating barcode scanning equipment, capable of perform-

3 Applications ing barcode reading, conducting preliminary data verification, and iden-

Junior . . .
tifying the reasons for scanning failures

Barcode

Specialist Data entry and verification. Import the barcode data obtained through
scanning into Excel or a simple management table. Complete the matc-
hing and verification of data with the physical items, and ensure the ac-

curacy of the basic information

Use the simple barcode quality inspection tool to preliminarily determine
5 whether the clarity and contrast of the barcode meet the usage require-

Basic Quality ments

Control Assist in the application and maintenance of barcode labels, ensuring
6 that the label placement is correct in storage and retail environments.,

and preventing difficulties in reading due to improper application

Independently complete the entire process of handling commodity bar-
code, including submitting enterprise qualification materials to the cod-
7 ing center, filling out application forms, following up on the review pro-
gress, obtaining the manufacturer identification code, and subsequent

business such as barcode renewal and modification

Business Based on the classification and management requirements of the enter-

Intermediate Processing prise’s products. in conjunction with the technical supervisor. the prod-

8 Barcode and Coding uct codes should be compiled. Strictly follow the principles of "unique-
Specialist Specifications | Ness» stability, and lack of meaning”. An internal coding ledger should be

established within the enterprise to avoid code duplication or confusion

Barcode compliance audit. Compare with regulations, such as the "Regu-
lations on the Management of Product Barcode", to check whether the
9 barcode used by the enterprise and its partners are compliant. Be able to
identify and correct errors in coding, as well as issues such as the mis-

use of barcode
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Table 2 (continued)

Number

Grade

Skill Dimensions

Core Practical Skills

10

11

12

13

14

15

16

17

Intermediate
Barcode

Specialist

Project
Implementation
and System
Operation and

Maintenance

Develop the implementation plan for the logistics barcode technology applica-
tion project. Conduct demand research, complete system architecture de-
sign., integrate basic Al algorithms. write test cases and organize system

testing, formulate the plan for online switch and personnel training

Take charge of the daily operation and maintenance of barcode-related
systems, including system login permission management, data backup
and recovery, troubleshooting of equipment connection issues. and

software version updates, etc

Utilize computer programming technology to process barcode data, ena-
bling batch import and export of data, as well as the screening of abnor-

mal data

Invoke basic artificial intelligence models to optimize the accuracy rate
of barcode recognition, such as optimizing the reading of damaged or

deformed barcode

Training and
Standard

Development

Carry out training on basic theoretical knowledge. Develop training
courseware, conduct practical training for front-line employees of the
enterprise, such as warehouse managers, cashiers, through case expla-
nations, on-site demonstrations, and student practical assessment, to

ensure that students master basic skills

Lead the formulation of internal barcode application standards within the
enterprise. Based on industry norms and the actual situation of the enter-
prise, compile documents such as "Enterprise Barcode Coding Manage-

ment Specifications” and "Barcode Label Printing and Usage Standards”

Organize to review and release the standards for barcode applications

within the enterprises

Compile basic textbooks such as barcode knowledge popularization man-
uals and equipment operation guides, ensuring that the content is easy

to understand and can be implemented

18

20

21

Advanced
Barcode

Specialist

Supply Chain
Optimization
and
Technological

Innovation

Optimize the entire supply chain process based on barcode technology.
Analyze the pain points in each stage of the supply chain, such as low

efficiency in inventory counting and high error rate in order sorting

Design a supply chain barcode application solution, such as batch bar-
code traceability in the production process and "one item, one barcode"

management in the warehouse

After implementing the supply chain barcode application solution, track

the effect and verify the optimization results through data comparison

Integrate blockchain technology with barcode system. Incorporate block-
chain technology into the barcode traceability system to ensure the unal-

terability of supply chain data
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Table 2 (continued)

Number Grade Skill Dimensions Core Practical Skills
Supply Chain Integrate artificial intelligence innovation into the barcode system. Incor-
22 Optimization porate machine learning prediction models, through barcode data corre-
and lation analysis, to optimize inventory replenishment strategies
”3 Technological | Explore the integration of barcode and loT technology to enhance the ef-
Innovation ficiency of data collection in complex scenarios
” Lead the technical selection of the customized barcode system. Compare
the feasibility of different technical solutions
25 Customized Coordinate the development team to complete the development of the
System Design | customized barcode system
26 Organizate customized barcode system user acceptance testing
27 Formulate the long-term iteration plan for the customized barcode system
Conduct professional knowledge training. For intermediate barcode tech-
- Advanced nicians or key enterprise technical personnel, offer advanced courses
Barcode such as design of barcode system architecture, application of Al algo-
Specialist rithms in barcode, and optimization of supply chain barcode
2 Through case studies and group discussions, enhance the professional
capabilities of the trainees
Advanced Take the lead in formulating and revising standards at higher levels than
30 Training and local standards. Participate in the formulation of barcode-related stand-
Standard ards for industry associations or standardization organizations
51 Setting Take charge of the drafting of draft standards related to barcode at the
local standard level and above
- Carry out research and argumentation, opinion collection and revision of
barcode-related standards at the level above local standards
Develop advanced training materials, covering cutting-edge technologies
33 and complex scenario solutions, to meet the in-depth learning needs of

professionals

10
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