

	Draft

[bookmark: _Toc5699512]Contents
ICTPRG302 Apply introductory programming techniques	4
Assessment Requirements for ICTPRG302 Apply introductory programming techniques	6
ICTPRG429 Maintain open-source code programs	8
Assessment Requirements for ICTPRG429 Maintain open-source code programs	11
ICTPRG431 Apply query language in relational databases	13
Assessment Requirements for ICTPRG431 Apply query language in relational databases	16
ICTPRG432 Develop data-driven applications	18
Assessment Requirements for ICTPRG432 Develop data-driven applications	20
ICTPRG433 Test software developments	22
Assessment Requirements for ICTPRG433 Test software developments	24
ICTPRG434 Automate processes	26
Assessment Requirements for ICTPRG434 Automate processes	28
ICTPRG435 Write scripts for software applications	29
Assessment Requirements for ICTPRG435 Write script for software applications	31
ICTPRG436 Develop mobile applications	32
Assessment Requirements for ICTPRG436 Develop mobile applications	34
ICTPRG437 Build a user interface	36
Assessment Requirements for ICTPRG437 Build a user interface	38
ICTPRG438 Configure and maintain databases	39
Assessment Requirements for ICTPRG438 Configure and maintain databases	41
ICTPRG439 Use pre-existing components	42
Assessment Requirements for ICTPRG439 Use pre-existing components	44
ICTPRG440 Apply introductory programming skills in different languages	46
Assessment Requirements for ICTPRG440 Apply introductory programming skills in different languages	48
ICTPRG441 Apply skills in object-oriented design	50
Assessment Requirements for ICTPRG441 Apply skills in object-oriented design	52
ICTPRG442 Apply mathematical techniques for software development	54
Assessment Requirements for ICTPRG442 Apply mathematical techniques for software development	56
ICTPRG443 Apply intermediate programming skills in different languages	58
Assessment Requirements for ICTPRG443 Apply intermediate programming skills in different languages	61
ICTPRG444 Analyse software requirements	63
Assessment Requirements for ICTPRG444 Analyse software requirements	65
ICTPRG446 Prepare software development review	67
Assessment Requirements for ICTPRG446 Prepare software development review	69
ICTPRG447 Use extensible markup language	71
Assessment Requirements for ICTPRG447 Use extensible markup language	73
ICTPRG530 Manage projects using software management tools	75
Assessment Requirements for ICTPRG530 Manage projects using software management tools	77
ICTPRG533 Debug and monitor applications	78
Assessment Requirements for ICTPRG533 Debug and monitor applications	80
ICTPRG534 Deploy applications to production environments	82
Assessment Requirements for ICTPRG534 Deploy applications to production environments	84
ICTPRG535 Build advanced user interfaces	86
Assessment Requirements for ICTPRG535 Build advanced user interfaces	88
ICTPRG536 Design application architecture	89
Assessment Requirements for ICTPRG536 Design application architecture	91
ICTPRG537 Implement security for applications	92
Assessment Requirements for ICTPRG537 Implement security for applications	94
ICTPRG538 Create mashups	95
Assessment Requirements for ICTPRG538 Create mashups	97
ICTPRG540 Maintain custom software	98
Assessment Requirements for ICTPRG540 Maintain custom software	101
ICTPRG541 Monitor and support data conversion to new ICT systems	102
ICTPRG542 Review developed software	105
Assessment Requirements for ICTPRG542 Review developed software	107
ICTPRG543 Develop integration blueprint for ICT systems	108
Assessment Requirements for ICTPRG543 Develop integration blueprints for ICT systems	110
ICTPRG544 Install, test and evaluate pilot version of ICT systems	111
Assessment Requirements for ICTPRG544 Install, test and evaluate pilot version of ICT systems	113
ICTPRG545 Monitor systems pilots	114
Assessment Requirements for ICTPRG545 Monitor systems pilots	116
ICTPRG546 Validate application designs against specifications	117
Assessment Requirements for ICTPRG546 Validate application designs against specifications	119
ICTPRG547 Apply advanced programming skills in another language	120
Assessment Requirements for ICTPRG547 Apply advanced programming skills in another language	123
ICTPRG548 Develop high-level object-oriented class specifications	125
Assessment Requirements for ICTPRG548 Develop high-level object-oriented class specification	127
ICTPRG549 Apply intermediate object-oriented language skills	128
Assessment Requirements for ICTPRG549 Apply intermediate object-oriented language skills	130
ICTPRG550 Perform ICT data conversions	131
Assessment Requirements for ICTPRG550 Perform ICT data conversions	133
ICTPRG551 Apply testing techniques for software development	134
Assessment Requirements for ICTPRG551 Apply testing techniques for software development	136
ICTPRG603 Develop advanced mobile multi-touch applications	137
Assessment Requirements for ICTPRG603 Develop advanced mobile multi-touch applications	140
ICTPRG605 Manage development of technical solutions from business specifications	141
Assessment Requirements for ICTPRG605 Manage development of technical solutions from business specifications	144
[bookmark: _Toc5699508][bookmark: _Toc5699510][bookmark: _Toc8995491]


[bookmark: _Toc41056819]ICTPRG302 Apply introductory programming techniques
Application
This unit describes the skills and knowledge required to create simple applications through introductory programming techniques. 
It applies to those who have responsibility for creating applications and includes applying language syntax, control structures to create code, using programming standards, testing and debugging.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
Unit Sector	
Programming and software development
Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Establish application task 
	1.1 Clarify task with required personnel 
1.2 Identify design specifications, programming standards and guidelines according to task requirements

	2. Apply language syntax and layout
	2.1 Apply basic language syntax rules 
2.2 Create code using language data types, operators and expressions
2.3 Apply variables and variable scope
2.4 Use program library functions
2.5 Clarify meaning of code using commenting techniques 

	3. Apply control structures
	3.1 Apply language syntax in sequence, selection and iteration constructs
3.2 Create expressions in selection and iteration constructs using logical operators

	4. Code using standard programming algorithms
	4.1 Develop algorithms using sequence, selection and iteration constructs
4.2 Create and use data structures
4.3 Code standard sequential access algorithms used in reading and writing text files
4.4 Apply string manipulation

	5. Test code
	5.1 Examine variable contents and use debugging techniques to detect and correct errors
5.2 Create and conduct simple tests and confirm code meets design specification
5.3 Document actions carried out and results of tests performed

	6. Create a simple application and seek feedback
	6.1 Design an algorithm in response to basic program specifications
6.2 Develop application to meet program specification
6.3 Confirm application meets initial specifications
6.4 Present application to required personnel
6.5 Obtain feedback and sign off from required personnel 


Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skill
	Description

	Oral Communication
	Uses listening and questioning techniques to confirm requirements and articulate complex concepts

	Numeracy
	Confirms program specifications are met using mathematical formulae

	Writing
	Writes and edits code and technical data in a logical manner using required syntax
Develops documentation outlining changes and tests performed using appropriate structure, layout and technical programming language

	Planning and organising
	Takes responsibility for planning, sequencing and prioritising tasks and own workload

	Problem solving
	Analyses required outcomes and determines program code using problem-solving techniques
Uses a formal decision-making process, identifying and evaluating several choices against a limited set of criteria when selecting syntax
Evaluates decisions in terms of how well they meet stated design specifications

	Technology
	Completes complex tasks using  features of digital tools


[bookmark: _7yld2csgdbb9]Unit Mapping Information
Supersedes and is equivalent to ICTPRG301 Apply introductory programming techniques.
Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2 


[bookmark: _1t3h5sf][bookmark: _Toc5699509][bookmark: _Toc41056820]Assessment Requirements for ICTPRG302 Apply introductory programming techniques 
Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
design and build one simple application according to programming standards and program specifications.

In the course of the above, the candidate must:
apply programming language syntax, sequence, selection and iteration constructs
document changes and tests performed
review code according to feedback obtained during design and development of application.
Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
language data types, operators, expressions and variables
basic language syntax rules 
sequence, selection and iteration constructs 
the development of small-sized applications 
industry programming standards and guidelines 
commenting techniques
debugging techniques
application testing methods 
basic data structures.
Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
programming standards and guidelines
programming software 
required hardware and its components
industry standard software development tools 
an integrated development environment (IDE).

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.

Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2L 
[bookmark: _Toc41056821]
ICTPRG429 Maintain open-source code programs
[bookmark: _Toc8995492]Application
This unit describes the skills and knowledge required to contribute as a member of an open-source software project community and to maintain open-source code.
It applies to those who work as open-source software developers who are required to build, test, distribute and maintain open-source software applications, as well as programmers who are responsible for integrating open-source components, tools and technologies into their applications.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc8995493]Unit Sector
Programming and software development
[bookmark: _Toc8995494]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Investigate open-source paradigm
	1.1 Examine open-source paradigm and analyse differences with traditional software development models
1.2 Identify types of online resources, including open source communities
1.3 Investigate types of project documentation 
1.4 Identify and analyse role of an online community and international collaboration
1.5 Examine motivational factors for contributors to open-source code
1.6 Analyse open-source licensing models

	2. Familiarise with target program
	2.1 Identify open source target program requiring maintenance
2.2 Establish and confirm target program requirements and specifications
2.3 Examine online resources applicable to target program
2.4 Download executable binaries and install and run target program 
2.5 Access and analyse supporting documentation 

	3. Prepare and perform support activities
	3.1 Select and register with online community open-source group 
3.2 Download snapshots of latest source code and supporting documentation according to organisational procedures
3.3 Build and execute a snapshot according to project requirements 

	4. Maintain code
	4.1 Access project bug database and select bugs to be resolved and features to be added
4.2 Use applicable software-development tools and environment according to project requirements
4.3 Make changes to local copy of code and resolve selected bugs
4.4 Test resulting code and confirm identified bugs are resolved
4.5 Prepare and submit code patch to repository according to project requirements

	5. Participate in community
	5.1 Exchange messages with other project members and actively participate in community activities
5.2 Submit code and documentation code patches online 
5.3 Access online project resources and identify project and community developments
5.4 Maintain and observe community-participation standards

	6. Document and finalise project 
	6.1 Access project documentation according to organisational procedures
6.2 Prepare and contribute new information and updates using existing documentation
6.3 Submit documented changes to required personnel and obtain sign-off


[bookmark: _Toc8995495]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skill
	Description

	Oral Communication
	Uses listening and questioning techniques to articulate information and requirements using detailed language

	Reading
	Interprets intermediate technical and non-technical, information from a range of sources

	Writing
	Prepares documentation recording work performed and findings according to organisational procedures

	Teamwork
	Collaborates with others and achieves required outcome
Selects and uses required conventions and protocols when conferring with community members

	Problem solving
	Resolves technical and conceptual problems by applying analytical processes
Systematically gathers and analyses all required information and evaluates options in making informed decisions

	Technology
	Uses digital technologies and locates and stores required information and communicates with others
Uses a range of sophisticated digital tools and techniques 


[bookmark: _Toc8995496]Unit Mapping Information
Supersedes and is equivalent to ICTPRG401 Maintain open-source code programs.
[bookmark: _Toc8995497]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc5699511][bookmark: _Toc8995498][bookmark: _Toc41056822]Assessment Requirements for ICTPRG429 Maintain open-source code programs
[bookmark: _Toc8995499]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
install and run at least one open source code program according to organisational procedures.

In the course of the above, the candidate must: 
participate in at least one online open source code program community 
document program source code changes and additions
build, modify and test code
identify and resolve at least one bug
test and confirm bug is fixed.
[bookmark: _Toc8995500]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
industry standard software development models and tools 
open source licensing models and techniques
debugging and testing techniques
documentation techniques, including internal documentation, user guides and technical documentation
open-source development methodology
available online resources that may be used to maintain open-source code programs
existing online project communities and their involvement in maintaining source codes.
[bookmark: _Toc8995501]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
open source code projects and programming languages
the internet.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc8995502]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2 


[bookmark: _Toc8995503][bookmark: _Toc41056823]ICTPRG431 Apply query language in relational databases
[bookmark: _Toc8995504]Application
This unit describes the skills and knowledge required to retrieve and manipulate information stored in information systems using a query language.
It applies to those who are involved in a range of work environments, who are required to extract information from a relational database by creating and running queries.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc8995505]Unit Sector
Programming and software development
[bookmark: _Toc8995506]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Determine requirements of developing queries
	1.1 Identify terminologies applicable to query language
1.2 Identify and build queries using required tools and environment 

	2. Write queries to extract required information
	2.1 Sort and selectively retrieve values through query writing
2.2 Aggregate records by multiple attributes using an expression 
2.3 Sort and filter aggregated records using an expression
2.4 Create queries and retrieve records from multiple tables
2.5 Retrieve records from multiple tables using different expressions and approaches
2.6 Filter records from multiple tables using an expression
2.7 Retrieve records from multiple tables using expressions, set operators and set logic
2.8 Construct and execute sub-queries 

	3. Perform calculations and use expressions in queries
	3.1 Perform a calculation on numeric values and an operation on text values using an expression
3.2 Perform an operation on date and time values using functions
3.3 Aggregate values and obtain required output using an expression

	4. Create and manipulate tables
	4.1 Identify required columns, data types, keys, relationships, indexes and constraints
4.2 Use required naming conventions for database elements
4.3 Create tables that implement required elements and use check constraints
4.4 Manipulate tables according to specific requirements

	5. Create and use views and stored procedures 
	5.1 Create views according to information requirements
5.2 Retrieve and save data using a view and transactions
5.3 Drop a view from a database
5.4 Retrieve, insert and modify data using created and stored procedures according to information requirements 
5.5 Create and execute stored procedures using one or more parameters
5.6 Drop a stored procedure from database
5.7 Create and test database triggers and perform specific required data-related functions


[bookmark: _Toc8995507]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skill
	Description

	Numeracy
	Makes basic calculations involving arithmetical operations
Makes estimates and comparisons involving date and time data

	Reading
	Determines requirements by analysing and interpreting technical data 

	Writing
	Writes and edits code and technical data in a logical manner using required syntax

	Technology
	Stores and manages data using digitally based technologies and systems 


[bookmark: _Toc8995508]Range of conditions
This section specifies different work environments and conditions that may affect performance. Essential operating conditions that may be present (depending on the work situation, needs of the candidate, accessibility of the item, and local industry and regional contexts) are included. It is restricted to essential operating conditions and any other variables essential to the work environment.
	In writing queries to retrieve and sort values, the candidate must use a query to
	Retrieve all values from a single table
Retrieve specific attributes from a single table
Sort values into a certain order
Remove duplicates from retrieved values

	In writing queries to selectively retrieve values, the candidate must perform the following
	Use query to filter records, according to predicate or condition
Use comparison operators to compare numeric, character, string, date and time values
Use an expression to filter records, according to multiple predicates or conditions
Use an expression to filter records, according to a range of values, values from a list and values which match a pattern

	When writing queries that retrieve records from multiple tables, the following must be carried out
	Retrieve records from multiple tables, using a variety of different types and approaches
Use an expression to filter records from multiple tables
Use an expression to retrieve records from multiple tables, using set operators or set logic

	The following is included within the construction and execution of sub-queries 
	Construct nested sub-queries
Construct sub-queries that return a single row and multiple rows
Use correlated sub-queries to retrieve required data
Write sub-queries that use aggregates


[bookmark: _Toc8995509]Unit Mapping Information
Supersedes and is not equivalent to ICTPRG402 Apply query language.
[bookmark: _Toc8995510]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2 


[bookmark: _Toc5699513][bookmark: _Toc8995511][bookmark: _Toc41056824]Assessment Requirements for ICTPRG431 Apply query language in relational databases
[bookmark: _Toc8995512]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
develop, store and execute at least three queries, and retrieve and extract data at least three times
perform at least three calculations using control statements, operators and functions
prepare and manipulate at least three tables to meet specific requirements
create and use at least two views and at least two stored procedures according to task requirements.
[bookmark: _Toc8995513]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
information gathering methods that may be used to apply query language in relational databases
industry standard database management systems (DBMS)
methods of connecting to DBMS
using data definition language (DDL), data manipulation language (DML) and data control language (DCL)
data analysis techniques
data mining
data source characteristics
information system features
required systems and procedures that may be used to apply query language in relational databases.
[bookmark: _Toc8995514]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
industry standard software packages 
required hardware and its components
a data source
resources in chosen query language
documentation regarding client and functionality requirements
resources to aid calculation.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.

[bookmark: _Toc8995515]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2 


[bookmark: _Toc5699514][bookmark: _Toc8995516][bookmark: _Toc41056825]ICTPRG432 Develop data-driven applications
[bookmark: _Toc8995517]Application
This unit describes the skills and knowledge required to create data-driven applications that access data from a range of sources, including databases, object data sources and extensible mark-up language (XML).
It applies to those who work as programmers or database application developers and who are responsible for data-access coding.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc8995518]Unit Sector
Programming and software development
[bookmark: _Toc8995519]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Establish task requirements and select data-access layer (DAL)
	1.1 Identify data and application requirements according to organisational procedures
1.2 Review function of required DAL in multi-layer application model
1.3 Determine data-access application programming interface (API) according to task requirements

	2. Establish connection with data source
	2.1 Create and manage connection strings according to task requirements
2.2 Connect data source using different data providers according to organisational procedures
2.3 Handle connection exceptions using code

	3. Execute commands and return results from data source
	3.1 Query data from data source according to task requirements
3.2 Retrieve and manage results sets from data source 
3.3 Manage exceptions when retrieving data

	4. Modify and manage data in data source
	4.1 Insert, update and delete data according to task requirements 
4.2 Confirm data integrity
4.3 Manage exceptions when modifying data
4.4 Research disconnected data management strategy
4.5 Confirm application can manage disconnected data according to organisational procedures
4.6 Document code and database connectivity according to organisational procedures


[bookmark: _Toc8995520]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skill
	Description

	Reading
	Interprets complex technical documents and confirms outcomes are met

	Writing
	Prepares documentation outlining changes according to organisational requirements 

	Initiative and enterprise
	Identifies opportunities to investigate potential new techniques and accesses data from various resources

	Problem solving
	Identifies technical and conceptual issues and applies analytical processes in resolving issues

	Technology
	Designs and creates complex models and codes using digitally based technologies and systems


[bookmark: _Toc8995521]Unit Mapping Information
Supersedes and is equivalent to ICTPRG403 Develop data-driven applications.
[bookmark: _Toc8995522]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2 


[bookmark: _Toc5699515][bookmark: _Toc8995523][bookmark: _Toc41056826]Assessment Requirements for ICTPRG432 Develop data-driven applications
[bookmark: _Toc8995524]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
create at least one data access driven application.

In the course of the above, the candidate must:
select and code data-access layer of multi-layer applications
retrieve and update data from at least one data source
document all changes including code and database connectivity.
[bookmark: _Toc8995525]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
features of object-oriented design and multi-layer applications
relational database management systems, functions and tools
data-access-layer (DAL) and its functions
a range of application programming interfaces (API)
different data providers and vendors
object-oriented programming expressions and formulas at an intermediate level
principles of Structured Query Language (SQL)
organisational guidelines and procedures applicable in assisting the development of data-driven applications.
[bookmark: _Toc8995526]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
integrated development environment (IDE)
data access application program interfaces (APIs)
required data-access layer (DAL)
database management system software and files
coding standards
specific tools and licences, as required for particular data-access API
different types of data-access methods including data retrieval and storage, back-end coding and disconnected data management.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.

[bookmark: _Toc8995527]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc534612927][bookmark: _Toc5699516][bookmark: _Toc8995528][bookmark: _Toc41056827]ICTPRG433 Test software developments
[bookmark: _Toc8995529]Application
This unit describes the skills and knowledge required to prepare test plans, write test procedures and scripts according to test plans and maintain test plans and scripts.
It applies to those who are responsible for test plan preparation, execution, maintenance and reporting as well as defect management in the software development life cycle.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc8995530]Unit Sector
Programming and software development
[bookmark: _Toc8995531]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Establish testing requirements in software development
	1.1 Identify testing required across software development life cycle
1.2 Discuss and confirm software development requirements with  team members involved in software development project 
1.3 Identify testing types and testing tools required
1.4 Discuss and define testing benefits, standards and terms
1.5 Identify organisational guidelines and frameworks related to testing 

	2. Prepare test plan document
	2.1 Identify test and script requirements including data structures, and develop test
2.2 Analyse and identify test data using multiple test-case design techniques
2.3 Define and design test cases
2.4 Document test plan and script according to organisational guidelines and industry standards

	3. Write and execute test procedures
	3.1 Choose and adopt unit test framework according to organisational procedures
3.2 Design and implement algorithm required in test procedures
3.3 Perform test executions according to organisational procedures

	4. Review test results
	4.1 Record and analyse test results
4.2 Discuss test results with team involved in software development life cycle
4.3 Produce and save test progress reports
4.4 Manage defects and review software, amending further defects


[bookmark: _Toc8995532]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skill
	Description

	Numeracy
	Writes and uses basic mathematical equations

	Reading
	Interprets technical documentation and determines requirements

	Writing
	Prepares workplace documentation outlining work performed according to organisational requirements

	Teamwork
	Collaborates with others and gather ideas and perspectives and achieves required outcome

	Planning and organising
	Takes responsibility for planning, sequencing and prioritising tasks and own workload 

	Problem solving
	Uses systematic, analytical processes and gathers required information when applying testing and debugging techniques

	Technology
	Employs a range of sophisticated digital tools and techniques and meets desired outcomes


[bookmark: _Toc8995533]Unit Mapping Information
Supersedes and is equivalent to ICTPRG404 Test applications.
[bookmark: _Toc8995534]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2 


[bookmark: _Toc5699517][bookmark: _Toc8995535][bookmark: _Toc41056828]Assessment Requirements for ICTPRG433 Test software developments 
[bookmark: _Toc8995536]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
develop at least one test plan that covers specific test requirements, according to organisational guidelines and industry standard test frameworks.

In the course of the above, the candidate must: 
apply at least three test case design techniques
design, implement and execute a test procedure and a script using a unit test framework and an integrated development environment (IDE)
create a test progress report according to recorded test results.
[bookmark: _Toc8995537]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
applicable programming languages that may be used to test software developments 
input and output requirements and basic data structures that may be used to test software developments
software development life cycle
design techniques that may be used to test software developments
processes, tools and techniques for testing small-size applications
industry standard unit test frameworks 
organisational guidelines and procedures applicable to software development and software development testing frameworks
defect management processes and documentation techniques that may be used to test software developments
test-case design techniques.
[bookmark: _Toc8995538]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
a software development environment
integrated development environment (IDE)
specific test requirements including test-plan document
code requiring testing
software to create test plan and report
required hardware and its components.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc8995539]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc7187326][bookmark: _Toc5699518][bookmark: _Toc8995540][bookmark: _Toc41056829]ICTPRG434 Automate processes 
[bookmark: _Toc8995541]Application
This unit describes the skills and knowledge required to write scripts to automate solutions by using basic scripting processes and application-specific scripting options.
It applies to those who work in Information and Communications Technology (ICT) support roles and who are required to automate tasks.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc8995542]Unit Sector
Programming and software development
[bookmark: _Toc8995543]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Establish problem and applicable guidelines
	1.1 Identify process requiring automation 
1.2 Identify automation guidelines and instructions
1.3 Discuss and establish potential solutions and process ideas and requirements with team members 

	2. Develop algorithms and solutions to given problem
	2.1 Develop an algorithm matching solution descriptions
2.2 Develop algorithm that takes all possible situations into account and is guaranteed to terminate
2.3 Describe algorithmic solutions in identified problem using structures of sequence, selection and iteration

	3. Design and write script 
	3.1 Create required abstract design
3.2 Review abstract design and amend any omissions and errors
3.3 Translate abstract design using chosen language according to organisational guidelines
3.4 Create and write script and code according to design and process requirements
3.5 Create internal documentation according to organisational guidelines and policies

	4. Verify and review and document script and code
	4.1 Check script and code and amend syntax and semantic errors
4.2 Identify any areas that are not covered and any areas that have been covered incorrectly in script and code
4.3 Confirm identified problems with team members and resolve as required
4.4 Create and finalise user-level and technical level documentation
4.5 Seek feedback and obtain sign-off from required personnel


[bookmark: _Toc8995544]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skill
	Description

	Numeracy
	Interprets and manipulates, complex formulae and numerical information

	Reading
	Analyses complex technical documentation and amends any inconsistencies and errors

	Writing
	Completes code and workplace documentation using vocabulary and form applicable to context and audience

	Teamwork
	Collaborates with required personnel, gathers more perspectives and increases quality of final outcome  

	Problem solving
	Uses systematic analytical processes and reviews and identifies coding errors

	Technology
	Uses a range of digital technologies and systems to access information, search and enter data, code and presents information and communicates with others, cognisant of data security and safety


[bookmark: _Toc8995545]Unit Mapping Information
Supersedes and is not equivalent to ICTPRG405 Automate processes.
[bookmark: _Toc8995546]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2 


[bookmark: _Toc5699519][bookmark: _Toc8995547][bookmark: _Toc41056830]Assessment Requirements for ICTPRG434 Automate processes 
[bookmark: _Toc8995548]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
develop at least one algorithmic statement of a solution for a set process according to organisational guidelines.

In the course of the above, the candidate must:
produce a functional script to automate a set process
document script for internal and external stakeholders.
[bookmark: _Toc8995549]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
debugging methods that may be used to automate processes
principles of algorithms and their application in programming
scripting language syntax and scripting techniques that may be used to automate processes
script documentation methods at a user and technical level
organisational guidelines and policies applicable in automating processes.
[bookmark: _Toc8995550]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
applications capable of being scripted, or having their own scripting language
templates for automating processes
executable scripts
debugging tools
required hardware and its components.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc8995551]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc5699520][bookmark: _Toc8995552][bookmark: _Toc41056831]ICTPRG435 Write scripts for software applications
[bookmark: _Toc8995553]Application
This unit describes the skills and knowledge required to plan, design and build scripts, using a scripting language to construct highly interactive and automated software applications.
It applies to those who build and integrate interactive applications or websites for internal or public sites. They may work as application developers, application-support personnel, programmers specialising in a scripting language, web application programmers, or web developers.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc8995554]Unit Sector
Programming and software development
[bookmark: _Toc8995555]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Specify software application requirements 
	1.1 Identify required software application outcomes 
1.2 Discuss expectations of final software application with required personnel 

	2. Determine script requirements  
	2.1 Identify main characteristics of scripting languages
2.2 Identify integrated development environment (IDE) 
2.3 Identify protocols and object model used in chosen scripting language

	3. Design and build scripts
	3.1 Create pseudo code and describe logic required in script
3.2 Review pseudo code and amend missing logic and errors
3.3 Translate pseudo code into scripts, incorporating use of basic language elements
3.4 Incorporate item manipulation using chosen scripting language

	4. Finalise scripts
	4.1 Create internal documentation in script according to organisational procedures
4.2 Review, debug and document script according to organisational procedures
4.3 Finalise, save and confirm work with required personnel


[bookmark: _Toc8995556]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skill
	Description

	Reading
	Applies applicable strategies and constructs meaning from  requirements and technical documentation
Interprets and critically analyses, complex scripting language texts and pseudo code when reviewing and amends missing logic, error and bugs

	Oral Communication
	Uses listening and questioning techniques to confirm information and requirements using industry language for intended audience

	Writing
	Selects vocabulary, grammatical structures and conventions applicable to text when documenting script and using pseudocode

	Planning and organising
	Considers purpose, needs and limitations when selecting a framework and IDE in script building

	Problem solving
	Uses systematic, analytical processes, identifying and evaluating scripting language texts and pseudo code


[bookmark: _Toc8995557]Unit Mapping Information
Supersedes and is equivalent to ICTPRG407 Write script for software applications.
[bookmark: _Toc8995558]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2 


[bookmark: _Toc5699521][bookmark: _Toc8995559][bookmark: _Toc41056832]Assessment Requirements for ICTPRG435 Write script for software applications 
[bookmark: _Toc8995560]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
design, write and integrate at least one script into software solutions to accommodate specified application requirements.

In the course of the above, the candidate must: 
test and debug scripts
use required framework and an integrated development environment (IDE) in developing scripts.
[bookmark: _Toc8995561]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
software development platforms
organisational and legislative requirements applicable to writing script for software applications
software development life cycle methodology and process
integrated development environment (IDE)
scripting languages
processes and techniques related to development of small-size applications.
[bookmark: _Toc8995562]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
a brief for development of a small-sized application runtime environment
the development environment
scripting language.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc8995563]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc5699522][bookmark: _Toc8995564][bookmark: _Toc18590627][bookmark: _Toc5699524][bookmark: _Toc8995576][bookmark: _Toc41056833]ICTPRG436 Develop mobile applications
[bookmark: _Toc8995565]Application
This unit describes the skills and knowledge required to develop, debug, test and deploy applications for hand-held devices using development platform environments.
It applies to those who  are involved in programming and software development and have responsibility for creating applications in small to medium businesses.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc8995566]Unit Sector
Programming and software development
[bookmark: _Toc8995567]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Define platform
	1.1 Establish task and features required in mobile application
1.2 Determine target platform for hand-held device according to task requirements
1.3 Choose and evaluate development environment according to target platform and hardware
1.4 Prepare and configure application development environment

	2. Design, integrate, build and customise mobile application 
	2.1 Create views and confirm functionality in different screen orientations and resolutions 
2.2 Integrate required navigation techniques according to user needs
2.3 Design page layout and content according to organisational guidelines
2.4 Integrate required user input techniques and functionalities
2.5 Build user interface according to development environment and functionality
2.6 Write code to allow users to configure application output, including text size, brightness and sound effects

	3. Connect to data sources
	3.1 Bind controls to data sources
3.2 Persist and access remote data

	4. Test and debug mobile device application
	4.1 Test mobile application according to functionality requirements
4.2 Iterate application design and build, until test results meet requirements
4.3 Seek feedback from required personnel and respond accordingly

	5. Deploy mobile device application and finalise documentation
	5.1 Create application packaging used in deployment
5.2 Use application on target devices 
5.3 Document deployment procedures and obtain sign-off from required personnel


[bookmark: _Toc8995568]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skill
	Description

	Numeracy
	Extracts and evaluates mathematical information embedded in a range of tasks and texts when designing layout
Selects from and applies an expanding range of mathematical and problem-solving techniques when designing layout

	Reading
	Interprets and critically analyses complex texts when choosing and evaluating development environment

	Writing
	Prepares documentation detailing deployment procedures according to organisational requirements 
Writes and edits code and technical data in a logical manner using required syntax

	Initiative and enterprise
	Identifies concepts, principles and features of approaches in other contexts and redesigns these according to situation

	Planning and organising
	Uses systematic processes, setting goals, gathering information and identifies and evaluates options against agreed criteria 

	Problem solving
	Identifies and explicitly applies some basic principles of analytical and lateral thinking
Decides on a course of action using analytical processes

	Technology
	Applies principles, concepts, language and practices applicable to digital world


[bookmark: _Toc8995569]Unit Mapping Information
Supersedes and is equivalent to ICTPRG409 Develop mobile applications.
[bookmark: _Toc8995570]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2 


[bookmark: _Toc5699523][bookmark: _Toc8995571][bookmark: _Toc18590628][bookmark: _Toc41056834]Assessment Requirements for ICTPRG436 Develop mobile applications 
[bookmark: _Toc8995572]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
develop at least one mobile application using a platform and development environment according to task requirements. 

In the course of the above, the candidate must:
determine, prepare and configure a development environment
design and build a user interface 
test and debug application, and confirm task requirements are met.
[bookmark: _Toc8995573]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
programming considerations of mobile device hardware and networking
applicable programming languages and frameworks
programming constructs used in interacting with mobile applications
constraints of different digital devices
user-interface design principles and implementation methods applicable to developing mobile applications
organisational guidelines and procedures applicable to developing mobile applications
industry standard mobile and digital platforms.
[bookmark: _Toc8995574]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
mobile and digital devices and simulators
integrated development environment (IDE) 
the internet
server system with sufficient privileges to deploy applications
platform and its tools 
required hardware and its components.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.

[bookmark: _Toc8995575]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2 



[bookmark: _Toc41056835]ICTPRG437 Build a user interface 
[bookmark: _Toc8995577]Application
This unit describes the skills and knowledge required to design, build and test a user interface (UI) to specification, including command-line interfaces (CLI), graphical user interfaces (GUI), web user interfaces (WUI) and natural user interfaces (NUI).
It applies to those who work as user-interface designers and are responsible for specifying the layout and style of the desired user interface. This includes developers working in the area of user interface design and implementation.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc8995578]Unit Sector
Programming and software development
[bookmark: _Toc8995579]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Establish task requirements and build a prototype user interface (UI)
	1.1 Gather UI requirements and expectations from clients
1.2 Identify organisational guidelines relating to task
1.3 Determine application required to create prototype
1.4 Build prototype using prototyping tools in determined language
1.5 Review UI prototype with client and edit as required

	2. Design and build UI
	2.1 Formulate application content flow
2.2 Design UI components according to task requirements
2.3 Define UI actions
2.4 Itemise UI events
2.5 Determine required language according to task requirements
2.6 Build UI with required functionality according to task and organisational requirements 

	3. Test and document UI, and obtain client sign-off 

	3.1 Test overall functionality of UI according to requirements
3.2 Iterate UI design and build, until test results meet requirements
3.3 Document UI and user requirements according to organisational procedures and guidelines
3.4 Obtain client sign-off to completed UI


[bookmark: _Toc8995580]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skill
	Description

	Numeracy
	Selects from, and applies a range of mathematical and problem-solving techniques

	Oral communication
	Uses listening and questioning techniques to confirm requirements and articulate complex concepts and take lead where required

	Reading
	Applies strategies and constructs meaning from texts when reading technical data

	Writing
	Develops documentation detailing UI design and user requirements using appropriate structure, layout and technical programming language

	Planning and organising
	Uses a combination of formal, logical planning processes and increasing knowledge of context
Identifies applicable information and risks and evaluates alternative strategies and resources when gathering requirements
Uses systematic processes, setting goals, gathering information and identifying and evaluating options against agreed criteria

	Problem solving
	Decides on a course of action using analytical processes

	Self-management
	Identifies and follows explicit and implicit, protocols and meets expectations applicable to own role when documenting user requirements and gaining sign-off

	Technology
	Actively identifies systems, devices and applications with potential to meet current and future needs
Improve personal productivity and optimises software functions using a broad range of features within applications


[bookmark: _Toc8995581]Unit Mapping Information
Supersedes and is equivalent to ICTPRG410 Build a user interface.
[bookmark: _Toc8995582]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc5699525][bookmark: _Toc8995583][bookmark: _Toc41056836]Assessment Requirements for ICTPRG437 Build a user interface 
[bookmark: _Toc8995584]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
design and build at least one fully functional user interface (UI).

In the course of the above, the candidate must:
comply with organisational requirements 
document the user requirements, UI and obtain client sign-off.
[bookmark: _Toc8995585]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
a range of mathematical strategies that may be used in building a user interface activity 
programming languages that may be used in building a user interface 
open-source development tools
small-size application development process
application development languages and  required prototyping tools 
organisational guidelines relating to user interface building.
[bookmark: _Toc8995586]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
the internet
online prototyping and UI design tools
required hardware, software and its components
specific tools and licenses available, according to selected platform. 

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc8995587]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc5699526][bookmark: _Toc8995588][bookmark: _Toc41056837]ICTPRG438 Configure and maintain databases
[bookmark: _Toc8995589]Application
This unit describes the skills and knowledge required to install a database, manage data, data access and data security and improve database performance.
It applies to those who are responsible for the maintenance and coordination of database operations. They usually work in an organisation providing daily services as database administrators, database developers, database coordinators, or application developers.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc8995590]Unit Sector
Programming and software development
[bookmark: _Toc8995591]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Determine requirements and install database system
	1.1 Identify required database and components and user needs
1.2 Define and use database administrative tools according to database requirements
1.3 Verify database software installation prerequisites
1.4 Install database software and related services according to organisational procedures
1.5 Configure database instance, components and services according to user needs

	2. Manage database security and integrity
	2.1 Create and administer users according to task requirements
2.2 Create and manage permissions and roles 
2.3 Configure database including backup and recovery operations
2.4 Create and manage database backups
2.5 Restore and perform database recovery
2.6 Tune and perform database optimisation 

	3. Document and review database
	3.1 Document maintenance and tuning work performed on database
3.2 Document users added to system
3.3 Review database and confirm required users have access


[bookmark: _Toc8995592]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skill
	Description

	Reading
	Applies strategies and constructs meaning from technical specifications when identifying database components and defining tools

	Writing
	Develops documentation detailing work performed and added users using appropriate structure, layout and technical programming language

	Problem solving
	Uses systematic processes, gathering information and identifying and evaluating options against agreed criteria
Decides on a course of action using analytical processes

	Self-management
	Seeks clarification when meanings and intended actions are open to interpretation when verifying prerequisites

	Technology
	Identifies key principles and concepts underpinning design and operation of digital systems and tools and applies these when troubleshooting database technology
Improve personal productivity and optimises software functions using a broad range of features within database applications


[bookmark: _Toc8995593]Unit Mapping Information
Supersedes and is equivalent to ICTPRG412 Configure and maintain databases.
[bookmark: _Toc8995594]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2 


[bookmark: _Toc5699527][bookmark: _Toc8995595][bookmark: _Toc41056838]Assessment Requirements for ICTPRG438 Configure and maintain databases 
[bookmark: _Toc8995596]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
configure and maintain at least one database system, according to requirements. 

In the course of the above, the candidate must:
create backup and restore database above
document database work and database users added.
[bookmark: _Toc8995597]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
database design principles
relational database principles
hardware functions and components that may be used to configure and maintain databases
connection methods to database management systems
documentation techniques that may be used to document database work
uses of structured query language (SQL).
[bookmark: _Toc8995598]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
the database-management system software
specific requirements, including client and functionality requirements
required hardware and software.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc8995599]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc5699528][bookmark: _Toc8995600][bookmark: _Toc41056839]ICTPRG439 Use pre-existing components
[bookmark: _Toc8995601]Application
This unit describes the skills and knowledge required to identify, evaluate and incorporate pre-existing (re-use) components from a library, or other source, as part of a software project.
It applies to those who work in a programming role in a variety of information technology areas, who are required to use programming libraries to support their work.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc8995602]Unit Sector
Programming and software development
[bookmark: _Toc8995603]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Identify potential re-use components
	1.1 Analyse project design and required functionality
1.2 Source re-use components according to required functionality

	2. Evaluate and select re-use components 
	2.1 Evaluate suitability of re-use component and libraries
2.2 Compare functionality of re-use components according to functionality required by parent project
2.3 Clarify technical impact on parent project design
2.4 Identify re-use component vendor licensing agreements, requirements and costs
2.5 Finalise and document selection, evaluation and decision processes according to organisational requirements 

	3. Incorporate re-use components into parent projects
	3.1 Configure development environment and include re-use components during build process
3.2 Construct test programs or use provided example programs according to organisational guidelines and procedures
3.3 Add re-use components incrementally to parent project 
3.4 Resolve re-use component dependencies according to task requirements
3.5 Assemble and test parent project according to functionality provided by re-use components
3.6 Review parent project and amend issues accordingly 


[bookmark: _Toc8995604]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skill
	Description

	Numeracy
	Selects from, and applies a range of mathematics and problem-solving techniques when evaluating costs

	Reading
	Identifies and interprets technical and organisational documentation to determine and confirm job requirements

	Writing
	Develops documentation selection, evaluation and decision processes according to organisational requirements using appropriate structure, layout and technical programming language

	Problem-solving
	Decides on a course of action using analytical processes
Uses systematic and analytical processes in complex non-routine situations, setting goals and gathering information 

	Technology
	Improve personal productivity and optimises software functions using a broad range of features within applications 
Interprets key principles and concepts underpinning the design and operation, of digital systems and tools and applies these to troubleshoot technology


[bookmark: _Toc8995605]Unit Mapping Information
Supersedes and is not equivalent to ICTPRG413 Use a library or pre-existing components.
[bookmark: _Toc8995606]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc5699529][bookmark: _Toc8995607][bookmark: _Toc41056840]Assessment Requirements for ICTPRG439 Use pre-existing components
[bookmark: _Toc8995608]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
identify, evaluate and select at least two existing components to be re-used in a software project.

In the course of the above, the candidate must:
identify costs of incorporating existing components
address technical impacts and vendor licensing issues 
document selection and evaluation processes
test functionality of  pre-existing components 
comply with organisational guidelines and procedures.
[bookmark: _Toc8995609]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
industry development and design methodologies
re-use component licensing agreements, requirements and implementation costs  
project designs that may assist in using pre-existing components
library content and structures 
documentation techniques used to document selection, evaluation and decision processes
project testing methods that may assist in determining pre-existing components
re-use component dependency and version compatibility
repository tools applicable to using pre-existing components
organisational guidelines and procedures applicable to using pre-existing components.
[bookmark: _Toc8995610]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
software development environment
libraries and re-use components
vendor licensing agreements
technical requirement guidelines
required hardware and its components.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc8995611]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc5699530][bookmark: _Toc8995612][bookmark: _Toc41056841]ICTPRG440 Apply introductory programming skills in different languages
[bookmark: _Toc8995613]Application
This unit describes the skills and knowledge required to carry out introductory programming activities including application of basic language syntax, coding and debugging code in different languages.
It applies to those who work in programming, development and technical roles. This includes  programmers, software developers and as IT staff responsible for conducting programming activities, including writing, maintaining and updating programs, defining data and file handling.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc8995614]Unit Sector
Programming and software development
[bookmark: _Toc8995615]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Apply basic language syntax and layout
	1.1 Identify basic language syntax rules
1.2 Use language data types, operators and expressions 
1.3 Use sequence, selection and iteration constructs using required language syntax

	2. Code using data structures and standard algorithms
	2.1 Use data structures 
2.2 Create and manipulate data structures through code
2.3 Create sequential search, binary search, insertion and deletion algorithms on data structures

	3. Debug, document and test code
	3.1 Debug code using stand-alone debugging tools and tools provided by integrated development environment (IDE)
3.2 Trace code execution and examine variable contents using debugger 
3.3 Develop maintainable code according to organisational guidelines and provided coding standard when documenting activities
3.4 Apply internal documentation to all code created using documentation tools available in target language
3.5 Design and document tests according to organisational guidelines
3.6 Capture and record test results according to organisational requirements 


[bookmark: _Toc8995616]


Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skill
	Description

	Reading
	Interprets and critically analyses and applies strategies and constructs meaning from complex texts 

	Writing
	Prepares documentation recording process and results for tests performed according to organisational requirements 
Writes and edits code and technical data in a logical manner using required syntax

	Problem solving
	Decides on a course of action using analytical processes

	Self-management
	Takes personal responsibility and follows explicit and implicit policies, procedures and industry standards
Automatically implements standard procedures in routine decisions when programming according to guidelines and standards

	Technology
	Interprets key principles and concepts underpinning the design and operation of digital systems and tools


[bookmark: _Toc8995617]Unit Mapping Information
Supersedes and is equivalent to ICTPRG414 Apply introductory programming skills in another language.
[bookmark: _Toc8995618]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc5699531][bookmark: _Toc8995619][bookmark: _Toc41056842]Assessment Requirements for ICTPRG440 Apply introductory programming skills in different languages 
[bookmark: _Toc8995620]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
create, maintain and update at least one program using coding activities, basic language syntax and layout.

In the course of the above, the candidate must:
write code using at least two data structures and at least two standard algorithms according to organisational guidelines
debug at least one program written above using debugging tools provided by integrated development environment (IDE)
document activities undertaken in at least one program developed above according to organisational guidelines and coding standards
test program created above and confirm specifications are met
record results for tests performed above, according to organisational guidelines.
[bookmark: _Toc8995621]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
language syntax rules
organisational procedures and guidelines that may be used to apply introductory programming skills in different languages
coding techniques and standards 
documentation techniques that may be used to document programming activities
application development processes, debugging methodologies, testing techniques and basic data structures guidelines that may be used to apply introductory programming skills in different languages.
[bookmark: _Toc8995622]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
integrated development environment (IDE) for determined language
specific tools and licences, depending on particular platform and language.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.

[bookmark: _Toc8995623]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc5699532][bookmark: _Toc8995624][bookmark: _Toc41056843]ICTPRG441 Apply skills in object-oriented design 
[bookmark: _Toc8995625]Application
This unit describes the skills and knowledge required to produce an object-oriented design from specifications, applying the cyclic process of iteration from identification of class, instance, role and type to the final object-oriented model of the application.
It applies to those who are required to design systems using an object-oriented method.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc8995626]Unit Sector
Programming and software development
[bookmark: _Toc8995627]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Derive high-level design from specification
	1.1 Gather and determine specifications in object-oriented design
1.2 Create static class diagram according to given set of specifications
1.3 Develop communication diagrams and sequence diagrams according to given set of specifications
1.4 Develop activity diagram and state diagram using given set of specifications

	2. Refine design
	2.1 Investigate and refine behaviour, state of classes and collaboration between classes
2.2 Validate visibility of class services and state data
2.3 Identify generalisations and specialisations within classes
2.4 Refine class design and apply aggregation and composition principles 

	3. Document design
	3.1 Create detailed unified modelling language (UML) static class diagrams
3.2 Develop detailed UML communication and sequence diagrams
3.3 Create detailed UML activity and state diagrams


[bookmark: _Toc8995628]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skill
	Description

	Reading
	Interprets and critically analyses and applies strategies to construct meaning from specifications 

	Writing
	Prepares required documentation expressing ideas and information for specific audiences according to organisational procedures

	Problem-solving
	Decides on a course of action using analytical processes
Uses systematic, analytical processes in predictable and unpredictable situations, setting goals, gathering information and identifying and evaluating options against agreed criteria when refining design

	Technology
	Interprets key principles and concepts underpinning the design and operation of digital systems and tools


[bookmark: _Toc8995629]Unit Mapping Information
Supersedes and is not equivalent to ICTPRG415 Apply skills in object-oriented design.
[bookmark: _Toc8995630]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2 


[bookmark: _Toc5699533][bookmark: _Toc8995631][bookmark: _Toc41056844]Assessment Requirements for ICTPRG441 Apply skills in object-oriented design
[bookmark: _Toc8995632]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
produce one object-oriented design from requirements, documents and system specifications, which includes:
static class diagrams
communication and sequence diagrams
activity and state diagrams
diagrams mentioned above using unified modelling language (UML)
refining class design 
documentation of design.
[bookmark: _Toc8995633]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
design quality metrics, refinement techniques and programming design principles that may be used for applying skills in object-oriented design
unified modelling language
different programming methodologies, documentation techniques and development methodologies that may be used for applying skills in object-oriented design. 
[bookmark: _Toc8995634]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
programming design software, tools and licenses
required hardware and its components
system specifications
requirement documents
design specifications.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.

[bookmark: _Toc8995635]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc5699534][bookmark: _Toc8995636][bookmark: _Toc41056845]ICTPRG442 Apply mathematical techniques for software development
[bookmark: _Toc8995637]Application
This unit describes the skills and knowledge required to use basic mathematical methods and operations in standard computer notation, Boolean algebra, data types and computer storage.
It applies to those who are involved in software development roles who are required to use mathematical constructions in programming.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc8995638]Unit Sector
Programming and software development
[bookmark: _Toc8995639]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Establish task requirements
	1.1 Identify and configure software development environment according to business need
1.2 Discuss and confirm software development task and intent according to business need
1.3 Identify and discuss different mathematical techniques in software development

	2. Manipulate number and character representation systems in a software development context 
	2.1 Convert numbers between binary, decimal and hexadecimal number systems
2.2 Add, subtract and multiply numbers in binary
2.3 Determine binary memory storage of an integer and a character

	2. Manipulate algebraic terms and solve linear equations in a software development context
	3.1 Position number types on number line
3.2 Evaluate various numerical expressions involving integers, fractions and indices
3.3 Simplify various algebraic expressions involving integers, fractions and indices 

	4. Construct, simplify and evaluate expressions and mathematical formulas in a software development context
	4.1 Solve simple equations 
4.2 Convert formulas between standard algebraic form and computer notation
4.3 Create formulas in standard algebraic form and in computer notation
4.4 Simplify and evaluate Boolean expressions and formulas
4.5 Complete truth tables using simple Boolean expressions and logic
4.6 Save and confirm work with required personnel


[bookmark: _Toc8995640]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skill
	Description

	Oral communication
	Uses listening and questioning techniques to articulate information and task requirements using specific language applicable to audience

	Numeracy
	Uses a wide range of mainly formal and some informal, oral and written mathematical language and representation when solving equations, constructing mathematical formulas, simplifying and evaluating Boolean expressions and formulas and manipulating number and character systems

	Reading
	Interprets and critically analyses information from a variety of sources and records

	Planning and organising
	Plans and sequences complex tasks

	Problem solving
	Uses analytical processes and decides on a course of action when evaluating Boolean expressions and formulas


[bookmark: _Toc8995641]Unit Mapping Information
Supersedes and is equivalent to ICTPRG417 Apply mathematical techniques for software development.
[bookmark: _Toc8995642]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc5699535][bookmark: _Toc8995643][bookmark: _Toc41056846]Assessment Requirements for ICTPRG442 Apply mathematical techniques for software development
[bookmark: _Toc8995644]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
manipulate algebraic terms and evaluate at least three numerical expressions in software development 
solve and evaluate at least three different mathematical problems
create at least two mathematical formulas in standard algebraic form and at least two mathematical formulas in standard computer notation
simplify and evaluate at least two Boolean expressions and formulas
convert two sets of numeric values between binary, decimal and hexadecimal number systems as required in software development.
[bookmark: _Toc8995645]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
Boolean algebra, number types, numerical and algebraic expressions, simple equations and standard computer notation that may be used to apply mathematical techniques for software development
binary, decimal and hexadecimal number systems  
memory requirements for different number formats including binary, integer, decimal and negatives
mathematical terms application and operations in computing
calculation tools available
organisational procedures impacting on applying mathematical techniques for software development.
[bookmark: _Toc8995646]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
programming language, tools and licensing
software development tools and environment
 hardware components and required software. 

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.

[bookmark: _Toc8995647]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc5699536][bookmark: _Toc18590629][bookmark: _Toc8995648][bookmark: _Toc534612963][bookmark: _Toc5699538][bookmark: _Toc8995660][bookmark: _Toc41056847]ICTPRG443 Apply intermediate programming skills in different languages 
[bookmark: _Toc8995649]Application
This unit describes the skills and knowledge required to carry out intermediate programming activities involving coding, debugging and testing of code, and creating applications using different programming languages. 
It applies to those who are programmers in a variety of fields and are required to conduct programming activities and produce software programs. 
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc8995650]Unit Sector
Programming and software development
[bookmark: _Toc8995651]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Establish task requirements and define data structures and code 
	1.1 Establish user requirements and specifications 
1.2 Design, define and use data structures that are aggregate of other data types
1.3 Code using user-defined data structures
1.4 Create, manipulate and destroy dynamic variables, including data structures, using facilities in language 

	2. Code using standard algorithms
	2.1 Code using modular programming approach, including pass-by-reference parameter passing
2.2 Create and manipulate 2-D data structures using code
2.3 Create and maintain sorted data structures and use language-provided facilities
2.4 Code using simple binary search technique
2.5 Code binary file-handling solutions using random-access algorithms

	3. Debug, document and test code
	3.1 Use stand-alone debugging tools and tools provided by integrated development environment (IDE)
3.2 Trace code execution and examine variable contents using debugger
3.3 Develop and document maintainable code according to organisational guidelines and coding standards
3.4 Apply internal documentation to code using documentation tools available in target language
3.5 Design and document tests according to organisational guidelines
3.6 Test produced code and confirm compliance with program specification
3.7 Capture and record test results

	4. Develop, test and document files and application
	4.1 Build application according to user requirement
4.2 Access multiple source-code files
4.3 Employ integrated development environment (IDE) project maintenance facilities and automate program building using created files
4.4 Develop program specification solution according to coding standards
4.5 Design algorithm and document, construct and test applications according to problem description using target language
4.6 Document completed application according to organisational procedures


[bookmark: _Toc8995652]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skill
	Description

	Reading
	Interprets and applies applicable strategies and constructs meaning from texts relating to organisational guidelines and coding standards

	Writing
	Prepares required documentation expressing ideas and information for specific audiences according to organisational procedures
Writes and edits code and technical data in a logical manner using required syntax

	Problem solving
	Decides on a course of action using analytical processes 
Identifies possible solutions to difficult problems using a systematic process

	Self-management
	Takes personal responsibility and follows explicit and implicit policies, procedures and industry standards
Uses systematic processes, setting goals, gathering required information and identifying and evaluating options against agreed criteria

	Technology
	Interprets key principles and concepts underpinning the design and operation of digital systems and tools


[bookmark: _Toc8995653]Unit Mapping Information
Supersedes and is not equivalent to ICTPRG418 Apply intermediate programming skills in another language.
[bookmark: _Toc8995654]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc18590630][bookmark: _Toc5699537][bookmark: _Toc8995655][bookmark: _Toc41056848]Assessment Requirements for ICTPRG443 Apply intermediate programming skills in different languages  
[bookmark: _Toc8995656]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
design and build an application in response to user requirements and specifications.

In the course of the above, the candidate must: 
code using user-defined data structures and standard algorithms
develop a maintainable code
design a test for code and record and document test results 
produce a technical documentation of activities and completed application.
[bookmark: _Toc8995657]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
dynamic variables
modular programming approach to coding
medium-size application development processes
data structures including but not limited to: 
lists
arrays
linked lists
stack
queues
trees
graphs
sets
hash tables
random-access algorithms
user-defined data structures
project maintenance and required language-provided facilities
development methodologies and their application
organisational guidelines and coding standards applicable to applying intermediate programming skills
programming methodologies
documentation techniques and tools within target languages that may be used to apply intermediate programming skills in different languages
debugging tools and methodologies
code testing procedures.
[bookmark: _Toc8995658]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
an integrated development environment (IDE) for determined language and its tools and licenses 
coding standards
user requirements and specifications
technical requirements
required hardware and its components.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc41056849]ICTPRG444 Analyse software requirements
[bookmark: _Toc8995661]Application
This unit describes the skills and knowledge required to research and analyse client requirements, produce a range of options for business process efficiencies and create a software-requirements document.
It applies to those who are required to perform an analysis role in formulating software requirements in a range of work environments. They may work as database or computer developers, business analysts, or project managers.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc8995662]Unit Sector
Programming and software development
[bookmark: _Toc8995663]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Gather and confirm client requirements
	1.1 Confirm requirement and scope of project with required personnel
1.2 Gather information regarding requirements via sources of information and business processes
1.3 Analyse client requirements and problem context and opportunity faced by client
1.4 Document client requirements, project scope, related problems and sources of information according to organisational procedures
1.5 Submit document to required personnel and seek and respond to feedback 

	2. Analyse functional and related non-functional requirements and feasibility of project 
	2.1 Map business processes using modelling tool including unified modelling language (UML)
2.2 Determine opportunities in business process efficiencies
2.3 Document functional and non-functional processes according to organisational procedures
2.4 Analyse technical and operational feasibility of project
2.5 Determine budget and schedule feasibility of project
2.6 Examine purpose and intent of project within organisation

	3. Develop high-level system solutions
	3.1 Develop and document feasible solutions according to client requirements
3.2 Explore and document the feasibility of each solution
3.3 Examine alternatives against project constraints
3.4 Document assumptions, dependencies and required resources
3.5 Produce a project risk analysis according to project requirements
3.6 Document future requirements according to organisational procedures

	4. Prepare and publish software-requirements documentation
	4.1 Develop software-requirements document according to organisational procedures
4.2 Submit software-requirements report to required personnel and obtain project approval


[bookmark: _Toc8995664]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skill
	Description

	Numeracy
	Selects from, and applies an expanding range of mathematical and problem-solving techniques when determining project budget and schedule feasibility

	Oral communication
	Uses listening and questioning techniques to obtain information and requirements using industry language for intended audience

	Reading
	Interprets and critically analyses and applies strategies and constructs meaning from complex texts when gathering and analysing information 

	Writing
	Develops documentation detailing requirements, scope of work and solutions using appropriate structure, layout and technical programming language

	Planning and organising
	Sequences and schedules complex activities, monitors implementation and manages communication

	Problem solving
	Decides on a course of action using analytical processes
Uses a systematic process and identifies possible solutions to a difficult problem
Uses systematic processes in predictable and unpredictable situations, setting goals and gathering information

	Self-management
	Identifies and responds to both explicit and implicit protocols when submitting report to required personnel for approval

	Technology
	Accesses, organises, analyses and displays information applicable to software requirements using a range of digital systems and tools


[bookmark: _Toc8995665]Unit Mapping Information
Supersedes and is not equivalent to ICTPRG419 Analyse software requirements.
[bookmark: _Toc8995666]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc5699539][bookmark: _Toc8995667][bookmark: _Toc41056850]Assessment Requirements for ICTPRG444 Analyse software requirements 
[bookmark: _Toc8995668]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
develop at least two high-level system solutions for one set of software requirements according to client requirements.

In the course of the above, the candidate must: 
analysing and document at least two functional and at least two non-functional requirements
document requirements and work performed according to organisational procedures
submit documents and obtain approval.
[bookmark: _Toc8995669]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
tools and techniques that may be used to analyse software requirements including;
client business domain
content features including clarity and readability
system functionality
document design and usability
budget creation techniques
modelling tools including unified modelling language (UML)
documentation techniques
risk analysis techniques
functions and features, of templates and style guides
the role of stakeholders and the degree of stakeholder involvement
software development life cycle overview
systems development methodologies
organisational procedures.
[bookmark: _Toc8995670]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
documentation regarding client and software functionality requirements
sources of information including client business processes
word processing software and its features
required hardware and digital devices 
industry standard modelling software.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc8995671]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc5699542][bookmark: _Toc18590631][bookmark: _Toc534612972][bookmark: _Toc5699544][bookmark: _Toc41056851]ICTPRG446 Prepare software development review 
Application
This unit describes the skills and knowledge required to establish standards applicable to information technology and communications technology (ICT) technical requirements and quality assurance processes applicable to software development.
It applies to those who are in the software development area and are required to confirm the software development process incorporates quality considerations.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
Unit Sector
Programming and software development
Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Review software and implementation standards

	1.1 Obtain and clarify project plan, standards and organisational requirements with required personnel 
1.2 Document software standards, according to project standards
1.3 Assign software standards to functions, according to detailed technical plan
1.4 Confirm communication and distribution strategies are clear, coherent and meet overall project plan requirements with required personnel
1.5 Monitor and report on implementation of standards against acceptance criteria and detailed technical specifications

	2. Review software metrics and milestones
	2.1 Define metrics related to project milestones, timeframe and cost considerations
2.2 Develop a schedule of quality reviews
2.3 Determine quality considerations by identifying in-process measurement points applicable to critical organisational requirements
2.4 Determine method to benchmark and scale achievement against stated requirements and cost considerations

	3. Document and confirm with require personnel
	3.1 Report metrics and milestones to required personnel
3.2 Obtain feedback from required personnel and amend accordingly
3.3 Confirm requirements are met with required personnel


Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skill
	Description

	Numeracy
	Selects from and applies, an expanding range of mathematical and problem-solving techniques, in the context of metrics and cost considerations

	Reading
	Interprets and critically analyses and applies required strategies, to construct meaning from complex texts relating to organisational requirements and project standards

	Writing
	Develops documentation detailing software and implementation standards according to project standards using appropriate structure, layout and technical programming language

	Planning and organising
	Sequences and schedules complex activities, monitors implementation, and manages communication applicable to quality reviews

	Problem solving
	Uses systematic, analytical processes in predictable and unpredictable situations, setting goals and gathering required information

	Self-management
	Identifies importance of taking audience, purpose and contextual factors into account when making decisions about what to communicate, with whom, why and how

	Technology
	Uses a range of digital systems and tools to access, organise, analyse and display information applicable to own role


Unit Mapping Information
Supersedes and is equivalent to ICTPRG426 Prepare software development review.
Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc5699543][bookmark: _Toc18590632][bookmark: _Toc41056852]Assessment Requirements for ICTPRG446 Prepare software development review 
Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
prepare at least one software development review.

In the course of the above, the candidate must:
document software and implementation standards according to project standards
apply and document at least three software metrics and at least three milestones.
Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
industry standard accepted software configuration management processes
organisational and quality requirements applicable to software development review, including:
quality assurance practices and standards
quality review techniques and processes
benchmarking standards
organisational standards and guidelines 
software development life cycle 
acceptance criteria for software development testing
software metrics development
the client business domain.
Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
technical specifications and plans
organisational standards and guidelines
project management process, and hierarchy
organisational business processes
software and interface requirement specifications
project budget and timeframe
required hardware and digital devices.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc41056853]ICTPRG447 Use extensible markup language 
Application
This unit describes the skills and knowledge required to create extensible markup language (XML) documents, web-service applications, and client applications to consume web services.
It applies to those who are web developers, web programmers or application programmers, who build Windows or web-based applications that access data in XML format, or who develop and consume web services.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
Unit Sector
Programming and software development 
Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Represent structured data with XML
	1.1 Identify task and information requirements and applicable organisational policies and procedures in creating XML document
1.2 Gather information by analysing data, documents, problem domains and discussions with required personnel
1.3 Write XML document and incorporate required structure and syntax according to task requirements
1.4 Validate XML document using validation tools 
1.5 Format XML document using styling tools 

	2. Access and manipulate XML document using XML parser application programming interface (API)
	2.1 Create new XML document according to task requirements
2.2 Access and traverse elements and attributes
2.3 Modify and delete elements and attributes according to task requirements
2.4 Transform XML document into a data object 
2.5 Transform data object into an XML document

	3. Create a service-oriented application using XML
	3.1 Define web-services architecture and platform elements
3.2 Develop and deploy web-service applications using a language
3.3 Develop a client application and consume web service using a language


Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skill
	Description

	Numeracy
	Selects from, and applies mathematical and problem-solving techniques in a range of contexts 
Identifies order and position of elements in a sequence using XML

	Oral communication
	Uses listening and questioning techniques to confirm requirements and articulate ideas 

	Reading
	Interprets, critically analyses and applies required strategies
Constructs meaning when gathering information by analysing data, documents and problem domains

	Writing
	Prepares documentation expressing ideas, explores complex issues, and is constructed logically, succinctly and accurately 
Writes and edits code and technical data, and confirms correct syntax and accuracy

	Planning and organising
	Uses systematic, analytical processes in predictable and unpredictable situations, setting goals and gathering required information

	Problem solving
	Applies formal problem-solving processes when tackling unfamiliar problems 
Breaks complex issues into manageable parts and identifies and evaluates several options for action

	Technology
	Utilises broad range of features within applications and improves personal productivity and optimises software functions


Unit Mapping Information
Supersedes and is equivalent to ICTPRG427 Use XML effectively.
Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc5699545][bookmark: _Toc41056854]Assessment Requirements for ICTPRG447 Use extensible markup language 
Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
produce at least two well-formed, formatted and validated XML documents
use an XML parser to access, modify and transform XML documentation
create at least one service-oriented application using XML.
Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
tree structure of data to be represented
web services architecture and platform elements
programming concepts and languages including structure and syntax
validation and styling tools within XML
XML document elements including:
root element
child element
sub-child element
syntax rules relating to:
case sensitivity
closing tag
entity reference
proper nesting
quoted attribute values
single-root element
the main features and services of the internet
data modelling techniques and procedures
commonly used elements in hypertext markup language (HTML)
information system features
XML parser application programming interface (API) and functions
source characteristics.
Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
required hardware and its components
extensive markup language (XML) and JavaScript object notation (JSON) tools and software
tools to access and develop a data source including:
a text editor
a web browser
client and functionality requirements and documentation
a web server and software that hosts services to deploy and test the web-service application
required libraries.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc36568902][bookmark: _Toc41056855]ICTPRG530 Manage projects using software management tools
[bookmark: O_672255][bookmark: O_672256]Application
This unit describes the skills and knowledge required to use software management tools, to manage a systems development project from initiation to completion.
It applies to software developers, who work in a team or who individually develop systems to specification using software management tools to manage delivery within time and budget parameters.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: O_672259]Unit Sector
Programming and software development
[bookmark: O_672260]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Select software management tools
	1.1 Determine required software development methodology according to system development project requirements 
1.2 Determine required project management software according to project requirements
1.3 Determine source-control system required to manage code and  handle source-control system conflict
1.4 Determine and document required collaboration software according to organisational policies and procedures

	2. Use software management tools
	2.1 Determine and document project plan according to software  specifications and project requirements
2.2 Define required source-control procedures according to software specifications and project requirements
2.3 Create collaborative environment according to software specifications and project requirements

	3. Monitor use of software management tools
	3.1 Monitor and maintain project plan and document progress according to organisational policies and procedures
3.2 Check accurate code entry according to source-control system 
3.3 Monitor collaboration environment and resolve identified issues according to organisational policies and procedures



[bookmark: O_672261]Foundation Skills
This section describes language, literacy, numeracy and employment skills incorporated in the performance criteria that are required for competent performance.
	Skill
	Description

	Numeracy
	· Selects from, and applies, an expanding range of mathematical and problem-solving strategies

	Reading
	· Interprets and critically analyses, and applies, the required strategies to construct meaning from complex texts

	Writing
	· Displays a knowledge of structure and layout, employing a broad vocabulary, grammatical structure, and the conventions required to text

	Teamwork
	· Actively identifies the requirements of important communication exchanges, selecting required channels, format, tone and content to suit the purpose and audience, and monitoring the impact when creating and resolving issues
· Collaborates with others to achieve joint outcomes, playing an active role in facilitating effective group interaction, influencing direction and, on occasion, taking a leadership role

	Planning and organising
	· Sequences and schedules complex activities, monitors implementation and manages relevant communication, in a collaborative project environment
· Uses systematic, analytical processes in complex, non-routine situations, setting goals, gathering relevant information and identifying, and evaluating, options against the agreed criteria 

	Problem solving
	· Uses analytical processes to decide on a course of action, establishing the criteria for deciding between options and seeking input, and advice from others, before taking action when necessary

	Technology
	· Uses a range of digitally-based technology and applications to access and filter data, extract, organise, integrate, and share relevant information, in increasingly effective ways


[bookmark: O_672263]Unit Mapping Information
Supersedes and is equivalent to ICTPRG502 Manage a project using software management tools
[bookmark: O_672270]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc36568903][bookmark: _Toc41056856][bookmark: O_672265]Assessment Requirements for ICTPRG530 Manage projects using software management tools
[bookmark: O_672266]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· research and select at least one software management tool to manage a system development project.

In the course of the above, the candidate must:
· create, monitor and adjust a project plan, according to the required specifications
· define source-control procedures, and check that the correct entries are input into the system
· create, monitor, and resolve issues in a collaborative environment.
[bookmark: O_672267]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· basic principles of project management
· key features of the software development life cycle (SDLC)
· importance of software specifications when applied managing projects using software management tools
· methods and tools used for version control.
[bookmark: O_672268]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
· the internet
· source-control software
· industry standard tools and licences that may be used for managing projects using software management tools.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_672271]Links
Companion Volume implementation guides are found in VETNet - https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc36568904][bookmark: _Toc41056857][bookmark: O_672293][bookmark: O_672294]ICTPRG533 Debug and monitor applications
Application
This unit describes the skills and knowledge required to debug and monitor a software application.
It applies to software developers, testers and support engineers who use logging and tracing techniques to identify software problems and monitor systems.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: O_672297]Unit Sector
Programming and software development
[bookmark: O_672298]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Implement logging and error handling framework 
	1.1 Determine logging framework for writing text messages and prioritise log files for sending data to monitoring applications
1.2 Create custom event log for the application according to logging framework 
1.3 Test logs and check required state of running application according to logging and error handling framework

	2. Debug and trace application
	2.1 Apply basic debugging techniques according to error handling framework
2.2 Identify required tools and debug software applications
2.3 Write required code for debugging as required according to error handling framework 

	3. Monitor the application’s performance
	3.1 Identify and use profiling tools and verify parts of system that consume the most resources
3.2 Analyse and document performance issues and apply application performance improving changes 



[bookmark: O_672299]Foundation Skills
This section describes language, literacy, numeracy and employment skills incorporated in the performance criteria that are required for competent performance.
	Skill
	Description

	Numeracy
	· Selects from, and applies, an expanding range of mathematical and problem-solving strategies when analysing logs, and monitoring applications data

	Reading
	· Interprets and critically analyses complex texts, and applies the required strategies to construct meaning from complex texts

	Writing
	· Writes and edits code and technical data in a logical manner using required syntax

	Planning and organising
	· Uses systematic, analytical processes in complex, non-routine situations, setting goals, gathering relevant information, and identifying, and evaluating options against the agreed criteria 

	Problem solving
	· Uses analytical processes to decide on a course of action, establishing the criteria for deciding between options 
· Uses a systematic process to identify possible solutions to a difficult problem 

	Technology
	· Understands the key principles and concepts underpinning the design, and operation, of digital systems and tools


[bookmark: O_672301]Unit Mapping Information
Supersedes and is equivalent to ICTPRG503 Debug and monitor applications.
[bookmark: O_672308]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc36568905][bookmark: _Toc41056858]Assessment Requirements for ICTPRG533 Debug and monitor applications
[bookmark: O_672303][bookmark: O_672304]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· implement changes to improve an application’s performance on at least one application.

In the course of the above, the candidate must:
· collect application performance data
· identify and analyse performance issues
· use a logging framework to create an event log for an application 
· use tools and techniques to trace and debug an application.
[bookmark: O_672305]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· industry standard logging frameworks, including:
· logging
· tracing tools and their functions
· profiling tools and their functions 
· basic principles of:
· database-management systems
· object-oriented programming
· open-source development tools
· software development life cycle (SDLC)
· procedures for developing, debugging and monitoring small-size applications.
[bookmark: O_672306]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
· performance monitoring tools on client and server system
· specific debugging tools and licenses
· integrated development environment (IDE)
· end user device.

[bookmark: O_672309]Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc36568906][bookmark: _Toc41056859]ICTPRG534 Deploy applications to production environments
[bookmark: O_672312][bookmark: O_672313]Application
This unit describes the, skills and knowledge required to install, uninstall, and configure an application to a production environment.
It applies to those responsible for the software deployments of enterprise applications. They may work as application DevOps engineers, developers, administrators, release managers or deployment coordinators.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: O_672316]Unit Sector
Programming and software development
[bookmark: O_672317]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Plan software installation
	1.1 Determine client system and server system according to installation requirements 
1.2 Determine installation method according to installation requirements 
1.3 Determine organisational security requirements
1.4 Determine and document software-installation plan according to organisational policies and procedures

	2. Perform software installation
	2.1 Create an install package for application according to installation plan
2.2 Test install package in test environment 
2.3 Deploy install package to production environment 

	3. Plan and test application removal
	3.1 Create uninstall package according to production environment 
3.2 Test uninstall package in test environment according to production environment 
3.3 Deploy uninstall package to production environment 

	4. Perform database installation
	4.1 Deploy database from development environment to production environment
4.2 Specify connection string to database according to production environment 
4.3 Test database installation according to production environment 

	5. Manage application configuration 
	5.1 Configure application to required parameters for the production environment
5.2 Modify deployment variables and use configuration files 
5.3 Configure security features application to required parameters for the production environment



[bookmark: O_672318]Foundation Skills
This section describes language, literacy, numeracy and employment skills incorporated in the performance criteria that are required for competent performance.
	Skill
	Description

	Reading
	· Interprets, and critically analyses, complex texts and applies the required strategies to construct meaning from complex texts

	Writing
	· Writes and edits code and technical data in a logical manner using required syntax

	Planning and organising
	· Sequences and schedules complex activities, monitors implementation, and manages relevant communication

	Problem solving
	· Uses systematic, analytical processes in complex, non-routine situations, setting goals, gathering relevant information, and identifying, and evaluating options against the agreed criteria
· Uses analytical processes to decide on a course of action, establishing the criteria for deciding between options

	Self-management
	· Identifies and complies with organisational requirements relevant to deployment of applications

	Technology
	· Understands the key principles and concepts underpinning the design, and operation, of digital systems and tools


[bookmark: O_672320]Unit Mapping Information
Supersedes and is equivalent to ICTPRG504 Deploy an application to a production environment.
[bookmark: O_672327]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc36568907][bookmark: _Toc41056860][bookmark: O_672322]Assessment Requirements for ICTPRG534 Deploy applications to production environments
[bookmark: O_672323]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· deploy at least one application to a production environment.

In the course of the above, the candidate must:
· configure variables, parameters and security features for a production environment
· prepare plans for software installation, including account data, resource and security requirements
· install and uninstall packages
· test and troubleshoot issues.
[bookmark: O_672324]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· principles of database management systems applicable to deploying applications to production environments
· software development life cycle (SDLC) that may be used in deploying applications to production environments 
· programming language used to create deployment applications
· Information and Communications Technology (ICT) hardware, software, security protocols and standards and organisational policies relevant to deployment of applications.
[bookmark: O_672325]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
· packages on client and server system
· database management system software
· required tools and licences
· integrated development environment (IDE).
· end user device.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_672328]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2
[bookmark: _Toc36568908][bookmark: _Toc41056861]
ICTPRG535 Build advanced user interfaces
[bookmark: O_672350][bookmark: O_672351]Application
This unit describes the skills and knowledge required to design, build and test an advanced user interface (UI), including interaction techniques, rich controls, improved client-side validation, customisation and personalisation, graphics and multimedia.
It applies to individuals who work as user-interface designers and software developers and are responsible for managing and implementing complex UI design.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: O_672354]Unit Sector
Programming and software development
[bookmark: O_672355]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Plan UI design
	1.1 Determine client technology, development tools, and platforms according to UI solution
1.2 Review conceptual design with required personnel and seek and respond to feedback 
1.3 Design and document UI layout and structure according to UI requirements

	2. Implement interaction techniques
	2.1 Apply interaction design patterns according to UI design plan
2.2 Implement client-side validation according to UI requirements
2.3 Demonstrate alignment of implement interactions against UI design plan 

	3. Build customisable and personalised UI
	3.1 Build customisable UI and allow users to select their own customised version of the underlying application
3.2 Build personalised UI according to UI design plan task requirements
3.3 Demonstrate alignment of personalised UI to UI design plan
3.4 Implement required updates and confirm improvement to user experience 

	4. Implement graphics and multimedia
	4.1 Create and display the graphics according to UI requirements 
4.2 Add required multimedia content to the application
4.3 Demonstrate alignment of implementing graphics against UI design plan




[bookmark: O_672356]Foundation Skills
This section describes language, literacy, numeracy and employment skills incorporated in the performance criteria that are required for competent performance.
	Skill
	Description

	Numeracy
	· Selects from, and applies, an expanding range of mathematical and problem-solving strategies in a range of contexts, when designing layout and structure

	Reading
	· Interprets, and critically analyses, complex texts and applies the required strategies to construct meaning from complex texts, when reading and interpreting technical information, and determining suitable technology and tools

	Writing
	· Prepares documentation, expressing ideas and exploring complex issues using relevant industry language
· Writes and edits computer code, and technical data using correct syntax and logical flow

	Planning and organising
	· Uses nuanced knowledge of context to demonstrate knowledge of anomalies and subtle deviations to normal expectations, focusing attention and remedying problems as they arise

	Problem solving
	· Understands the key principles and concepts underpinning the design, and operation, of digital systems and tools, and applies these when troubleshooting existing technology

	Technology
	· Seeks to understand the potential of new technology, in the context of implementing interaction, and customisable features, and graphics and multimedia, into the UI


[bookmark: O_672358]Unit Mapping Information
Supersedes and is equivalent to ICTPRG505 Build advanced user interface.

[bookmark: O_672365]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc36568909][bookmark: _Toc41056862]Assessment Requirements for ICTPRG535 Build advanced user interfaces
[bookmark: O_672360][bookmark: O_672361]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· design and build an advance UI design. 

In the course of the above the candidate must:
· determine an organisation’s technology, development tools, and UI platform 
· apply advanced techniques in order to create a complex user interface (UI).
[bookmark: O_672362]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· concepts of programming that may be used to build advanced user interfaces, including:
· client-side programming
· object-oriented programming
· web design programming in hypertext markup language (HTML), cascading style sheet (CSS), and JavaScript
· UI prototyping techniques and purpose.
[bookmark: O_672363]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
· integrated development environment (IDE)
· the client system, and the server system
· multimedia tools
· a solution to apply UI design 
· required interface and hardware device
· required tools, software and licences required for UI implementation.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_672366]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2

[bookmark: _Toc36568910][bookmark: _Toc41056863][bookmark: O_672369][bookmark: O_672370]ICTPRG536 Design application architecture
Application
This unit describes the skills and knowledge required to design the structure of software or systems components, and how they interact.
It applies to those who work as software architects, developers, designers, software engineers or programmers, and responsible for designing, and building, solution architecture.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: O_672373]Unit Sector
Programming and software development
[bookmark: O_672374]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Gather and confirm architecture requirements
	1.1 Gather broad architectural requirements from required personnel
1.2 Establish and document architectural requirements

	2. Design layered architecture
	2.1 Separate areas of concern into logical layers according to architectural requirements
2.2 Determine cross-cutting concerns according to architectural requirements
2.3 Define system into components according to architectural requirements
2.4 Identify responsibilities of each component
2.5 Identify required interconnections between components

	3. Plan a strategy to re-use components
	3.1 Determine and document a strategy for communicating with external systems according to organisational policies and procedures 
3.2 Interact with existing legacy components according to strategy

	4. Design for globalisation and localisation
	4.1 Determine and document culture specific information according to organisational requirements 
4.2 Determine and document database design features according to architectural requirements
4.3 Select and document required user interface according to organisational requirements
4.4 Develop software product for specific country and worldwide distribution



[bookmark: O_672375]Foundation Skills
This section describes language, literacy, numeracy and employment skills incorporated in the performance criteria that are required for competent performance.
	Skill
	Description

	Oral communication
	· Articulates requirements and responsibilities distinctively, using effective communication techniques and industry standard technical language intended for audience and environment

	Reading
	· Interprets complex technical, and non-technical, information from a range of sources

	Writing
	· Prepares technical workplace documents detailing processes and outcomes that fulfil the expectations of different stakeholders 

	Teamwork
	· Identifies, and explores, the differences between a diverse range of people and cultures in a programming context

	Planning and organising
	· Takes responsibility for planning, sequencing, and prioritising tasks in order to achieve the required outcomes

	Problem solving
	· Uses a range of digital tools and sophisticated techniques, to meet the desired outcomes
· Identifies technical or conceptual issues, and applies analytical processes to resolve these issues
· Uses analytical and lateral thinking to review current practices, and to develop new or improved software or systems


[bookmark: O_672377]Unit Mapping Information
Supersedes and is equivalent to ICTPRG506 Design application architecture.
[bookmark: O_672384]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2



[bookmark: _Toc36568911][bookmark: _Toc41056864]Assessment Requirements for ICTPRG536 Design application architecture
[bookmark: O_672379][bookmark: O_672380]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· design application architecture with at least five layered applications 
· configure applications and adapt to at least two different locations.

In the course of the above, the candidate must:
· adapt a software product to a target market
· document processes and outcomes.
[bookmark: O_672381]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· principles of database design that may apply to designing application architecture 
· industry standard software development methodologies
· object-oriented programming and its role in application architecture
· software development life cycle relevant to designing application architecture.
[bookmark: O_672382]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
· both functional and non-functional requirements
· tools to design software architecture
· specific information for target market and audience.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_672385]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2



[bookmark: _Toc36568912][bookmark: _Toc41056865][bookmark: O_672388]ICTPRG537 Implement security for applications
[bookmark: O_672389]Application
This unit describes the skills and knowledge required to implement security for software applications, including code access security, security access control, cryptographic and secure, input and output handling.
It applies to individuals who work as software developers, software engineers, system and security administrators and testers, and responsible for coding secure software applications.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: O_672392]Unit Sector
Programming and software development
[bookmark: O_672393]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Implement policy-based code-access security 
	1.1 Identify purpose of application security in software development 
1.2 Configure required platform security configuration files using security configuration tools
1.3 Define required restriction custom code access permission and restrict access to protected resources 
1.4 Define required access restriction custom code access and run protected operations

	2. Implement security access control 
	2.1 Plan and document authentication and authorisation strategy according to organisational policies and procedures
2.2 Develop and document required application authentication and authorisation strategy 

	3. Write encrypt and decrypt code data
	3.1 Determine and document required standard cryptographic algorithms
3.2 Encrypt, and decrypt, data using standard cryptographic algorithms

	4. Protect application against injections
	4.1 Plan and document secure input and output handling and prevent vulnerabilities related to code injections
4.2 Use secure input and output handling according to task requirements 



[bookmark: O_672405]Foundation Skills
This section describes language, literacy, numeracy and employment skills incorporated in the performance criteria that are required for competent performance.
	Skill
	Description

	Oral communication
	· Articulates requirements and responsibilities distinctively, using effective communication techniques and industry standard technical language intended for audience and environment

	Reading
	· Evaluates complex and varied information, and concepts, in software security

	Writing
	· Prepares technical workplace documents detailing processes and outcomes that fulfil the expectations of different stakeholders
· Writes and edits computer code, and technical data using correct syntax and logical flow

	Planning and organising
	· Takes responsibility for planning, sequencing and prioritising processes and tasks to achieve the required outcomes
· Uses a range of digital tools and sophisticated techniques to meet desired outcomes
· Is acutely aware of the importance of data security and of monitoring, and controlling, access to digitally stored and transmitted information

	Problem solving
	· Uses nuanced knowledge of context to demonstrate knowledge of anomalies and subtle deviations to normal expectations, focusing attention and remedying problems as they arise
· Applies systematic and analytical problem-solving processes, in order to develop required security access control strategies  

	Technology
	· Demonstrates knowledge of principles, concepts, language and practices associated with the digital world


[bookmark: O_672396]Unit Mapping Information
Supersedes and is equivalent to ICTPRG507 Implement security for applications.
[bookmark: O_672403]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc36568913][bookmark: _Toc41056866]Assessment Requirements for ICTPRG537 Implement security for applications 
Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· secure at least two different applications 

In the course of the above, the candidate must:
· plan a security strategy
· prevent security attacks
· document processes and outcomes.
[bookmark: O_672400]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· industry standard hardware and networking relating to implementing security for applications
· industry standard programming algorithms and object-oriented programming used to implement applications security
· mathematics required for programming algorithms.
[bookmark: O_672401]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
· security configuration tools required to implement security for applications 
· required software development environment
· testing and debugging tools applicable to implementing security for applications
· network resources required to implement security for applications.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_672404]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc36568914][bookmark: _Toc41056867][bookmark: O_672446]ICTPRG538 Create mashups
[bookmark: O_672447]Application
This unit describes the skills and knowledge required to combine content from more than one source into new integrated applications, and create custom mashups.
It applies to those responsible for software developers who develop web applications using the enabling technologies to create mashup applications.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: O_672450]Unit Sector
Programming and software development
[bookmark: O_672451]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Prepare to create mashups
	1.1 Identify mashup content according to organisational requirements
1.2 Determine sources of content required for mashup 
1.3 Determine and document mashup interface requirements
1.4 Submit documentation to required personnel and seek and respond to feedback 

	2. Remix elements from multiple websites to create new mashups
	2.1 Analyse Web 2.0 concept and web as a platform according to mashup requirements
2.2 Evaluate and select APIs according to mashup requirements 
2.3 Determine programming language according to APIs requirements 
2.4 Create mashups of several services according to task requirements 

	3. Use mashup tools
	3.1 Evaluate and select required tools according to task requirements
3.2 Create mashups according to task requirements
3.3 Align created mashups to organisational requirements 
3.4 Obtain finalised task sign off from required personnel



[bookmark: O_672452]Foundation Skills
This section describes language, literacy, numeracy and employment skills incorporated in the performance criteria that are required for competent performance.
	Skill
	Description

	Oral communication
	· Articulates requirements and responsibilities distinctively, using effective communication techniques and industry standard technical language intended for audience and environment

	Reading
	· Critically analyses documentation from a variety of sources and records, and consolidates the information to determine requirements

	Writing
	· Writes and edits computer code, and technical data using correct syntax and logical flow

	Planning and organising
	· Operates from a broad conceptual plan, developing the operational detail in stages, regularly reviewing priorities and performance during implementation, and identifying and addressing issues

	Problem solving
	· Systematically gathers and analyses all relevant information and evaluates options, in order to make decisions about APIs
· Identifies technical or conceptual issues, and applies analytical processes, to resolve issues
· Uses a range of digital tools and sophisticated techniques, to meet the desired outcomes

	Self-management
	· Uses systematic processes, setting goals, gathering required information and identifying and evaluating options against agreed criteria

	Technology
	· Demonstrates sophisticated knowledge of principles, concepts, language and practices associated with the digital world


[bookmark: O_672454]Unit Mapping Information
Supersedes and is equivalent to ICTPRG508 Create mashups.
[bookmark: O_672461]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2 




[bookmark: _Toc36568915][bookmark: _Toc41056868][bookmark: O_672456]Assessment Requirements for ICTPRG538 Create mashups
[bookmark: O_672457]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· create at least two mashups. 

In the course of the above, the candidate must:
· document requirements and process.
[bookmark: O_672458]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· hypertext markup language (HTML), cascading style sheet (CSS) and JavaScript applicable to creating mashups
· server-side scripting language required to create mashups
· outline extensible markup language (XML), web services, Asynchronous JavaScript (AJAX), and metadata
· web design and development and how it applies to creating mashups.
[bookmark: O_672459]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
· the internet
· required mashup tools and API providers
· required Web 2.0 tools
· an integrated development environment (IDE)
· organisational deliverables and technical expectations for mashup creation.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_672462]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc36568916][bookmark: _Toc41056869][bookmark: O_672484]ICTPRG540 Maintain custom software
[bookmark: O_672485]Application
This unit describes the skills and knowledge required to maintain software to client user requirements.
It applies to individuals who may work as software developers who are required to maintain existing software.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: O_672488]Unit Sector
Programming and software development
[bookmark: O_672489]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Determine software fault 
	1.1 Determine details of  software faults
1.2 Identify and document technical data required to troubleshoot determined fault 
1.3 Submit documentation to required personnel and seek and respond to feedback

	2. Identify and isolate fault
	2.1 Review program documentation and identify specific modules according to task requirements 
2.2 Review the source code and identify logic errors according to technical data
2.3 Read manuals, help files and ‘read me files,’ and determine if there is a known fix 
2.4 Conduct required testing and identify and document fault
2.5 Escalate faults that cannot be identified to required personnel according to organisational procedures

	3. Design fix for fault
	3.1 Determine and document faults and initial fix suggestions according to organisational requirements
3.2 Determine and document alternative options and choose required solution
3.3 Determine and document impact of fix on other parts of system
3.4 Document required changes according to organisational guideline
3.5 Submit documents to required personnel and seek and respond to feedback

	4. Implement fix to software
	4.1 Identify and obtain access to required software development tools, source code, and libraries
4.2 Construct required fault correction code according to organisational and programming standards
4.3 Compile code for changed programs and associated modules
4.4 Correct, and resubmit required code until error free 
4.5 Document changes according to organisational and programming standards

	5. Test fix and associated system areas
	5.1 Check logic and determine it works with test data, corrects original fault, and does not cause problems elsewhere
5.2 Request users to perform acceptance testing and document outcomes
5.3 Submit documentation to required personnel and seek and respond to feedback
5.4 Confirm acceptance by systems operations and arrange for sign-off, according to procedures



[bookmark: O_672490]Foundation Skills
This section describes language, literacy, numeracy and employment skills incorporated in the performance criteria that are required for competent performance.
	Skill
	Description

	Oral communication
	· Uses listening and questioning techniques to confirm requirements and articulate complex concepts

	Reading
	· Analyses and interprets complex technical documents for specific information

	Writing
	· Prepares technical workplace documents detailing processes and outcomes that fulfil the expectations of different stakeholders

	Teamwork
	· Liaises with various stakeholders and negotiates mutually agreeable outcomes

	Planning and organising
	· Takes responsibility for planning, sequencing and prioritising tasks to achieve deadlines

	Problem solving
	· Identifies technical or conceptual issues, and applies analytical processes to resolve issues
· Uses a range of digital tools and sophisticated techniques to meet the desired outcomes

	Self-management
	· Takes personal responsibility for following explicit and implicit policies, procedures and standards

	Technology
	· Demonstrates sophisticated knowledge of principles, concepts, language and practices associated with the digital world


[bookmark: O_672492]Unit Mapping Information
Supersedes and is equivalent to ICTPRG510 Maintain custom software.
[bookmark: O_672499]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2



[bookmark: _Toc36568917][bookmark: _Toc41056870][bookmark: O_672494][bookmark: O_672495]Assessment Requirements for ICTPRG540 Maintain custom software 
Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· maintain and fix at least one custom software application.

In the course of the above, the candidate must:
· deploy range of solutions to replicate results
· document processes and outcomes.
[bookmark: O_672496]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· concepts relating to analysing a system performance compared with the system’s current functionality
· processes and procedures relating to testing software systems
· industry standard hardware and software products, as they relate to system maintenance
· programming code required for the project
· program documentation required for maintaining custom software
· impact of changes on applications and systems relating to maintaining custom software 
· programming standards relating to custom software.
[bookmark: O_672497]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
· required fault logs and help-desk reports
· software development tools, documentation and environment required for maintaining custom software
· source code and libraries required to maintain custom software.
[bookmark: O_672500]Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2

[bookmark: _Toc36568918][bookmark: _Toc41056871][bookmark: O_672503][bookmark: O_672504]ICTPRG541 Monitor and support data conversion to new ICT systems
Application
This unit describes the skills and knowledge required to monitor and support data conversion to a new Information and Communications Technology (ICT) system.
It applies to software developers who are required to convert data on new ICT systems.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: O_672507]Unit Sector
Programming and software development
[bookmark: O_672508]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Prepare to monitor data conversion
	1.1 Determine organisational monitoring and support requirements 
1.2 Obtain and analyse conversion supporting documentation from required personnel
1.3 Determine and document monitoring and support conversion plan according to organisational requirements
1.4 Determine software, hardware and environmental prerequisites in conversion plan 

	2. Monitor data conversion
	2.1 Backup production data according to conversion plan 
2.2 Validate data accuracy and integrity according to conversion specifications
2.3 Identify data rejected by conversion tools, and conduct conversion plan actions
2.4 Document data rejection and errant behaviour of conversion process according to organisational requirements 

	2. Support conversion
	3.1 Demonstrate, document and verify conversion results against conversion plan 
3.2 Submit documentation to required personnel, seek and respond to feedback 
3.3 Document backup copies of conversion files according to organisational requirements



[bookmark: O_672509]Foundation Skills
This section describes language, literacy, numeracy and employment skills incorporated in the performance criteria that are required for competent performance.
	Skill
	Description

	Oral communication
	· Articulates requirements and responsibilities distinctively, using effective communication techniques and industry standard technical language intended for audience and environment

	Reading
	· Interprets, and critically analyses, complex texts and applies the required strategies in order to construct meaning from the supporting documentation for conversion, and when identifying prerequisites in the plan

	Writing
	· Prepares technical workplace documents detailing processes and outcomes that fulfil the expectations of different stakeholders

	Teamwork
	· Selects, implements and seeks to improve protocols governing communications with clients and co-workers in a range of work contexts
· Collaborates with others, sharing information to build strong work groups

	Planning and organising
	· Sequences and schedules complex activities, monitors implementation, and manages relevant communication when taking action to confirm backup before conversion

	Problem solving
	· Uses systematic, analytical processes in complex, non-routine situations, setting goals, gathering relevant information, and identifying, and evaluating options against the agreed criteria when validating data accuracy and integrity, and when verifying results
· Demonstrates knowledge of an increasing range of familiar problems, their symptoms and causes, actively looking for early warning signs, and implementing contingency plans in relation to the data rejected by conversion tools

	Technology
	· Demonstrates sophisticated knowledge of the principles, concepts, language and practices associated with the digital world, and uses these to troubleshoot, and understand, the uses and potential of new technology, when monitoring and supporting data conversion to a new ICT system


[bookmark: O_672511]Unit Mapping Information
Supersedes and is equivalent to ICTPRG511 Monitor and support data conversion to new ICT system
[bookmark: O_672518]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2
[bookmark: O_672513][bookmark: O_672514]Assessment Requirements for ICTPRG541 Monitor and support data conversion to new ICT systems
Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· implement, backup and maintain an organisation’s data conversion on at least one occasion.

In the course of the above, the candidate must:
· document processes and outcomes.
[bookmark: O_672515]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· industry standard data modelling methodologies required to monitor and support data conversion
· industry standard data conversion tools 
· industry standard hardware and software products applicable to monitoring and supporting data conversion
· data conversion from legacy systems.
[bookmark: O_672516]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
· documentation guidelines
· sample data to be converted
· data conversion tools.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_672519]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2



[bookmark: _Toc36568919][bookmark: _Toc41056872][bookmark: O_672579]ICTPRG542 Review developed software
[bookmark: O_672580]Application
This unit describes the skills and knowledge required to review developed software and quality standards. This involves reviewing quality standards, determining development quality issues and reviewing specific quality areas.
It applies to senior software developers who check the quality of software produced by other programmers.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: O_672583]Unit Sector
Programming and software development
[bookmark: O_672584]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Review quality standard requirements 
	1.1 Obtain and review organisation’s quality standards and software development requirements
1.2 Determine and document quality review and validation processes

	2. Determine and address development quality issues
	2.1 Determine and document significant impact that processes could have on quality of product under development 
2.2 Conduct consultation with required personnel and determine required actions
2.3 Plan and document resource allocation across required personnel

	3. Review quality areas
	3.1 Review development and validation processes and confirm alignment with defect-free software
3.2 Examine documentation and methods for development and align supportable software requirements
3.3 Determine and document recommendations to improve defect-free software and supportable software



[bookmark: O_672585]Foundation Skills
This section describes language, literacy, numeracy and employment skills incorporated in the performance criteria that are required for competent performance.
	Skill
	Description

	Oral communication
	· Articulates requirements and responsibilities distinctively, using effective communication techniques and industry standard technical language intended for audience and environment

	Reading
	· Interprets, and critically analyses, complex texts and applies required strategies, to construct meaning from the organisation’s quality standards and the standards related to software development

	Writing
	· Prepares technical workplace documents detailing quality standards and procedures that fulfil the expectations of different stakeholders

	Teamwork
	· Collaborates with others to achieve joint outcomes, playing an active role in facilitating effective group interaction, influencing direction, and taking a leadership role on occasion

	Planning and organising
	· Operates from a broad conceptual plan, developing the operational detail in stages, regularly reviewing priorities and performance during implementation, and identifying and addressing issues

	Problem solving
	· Uses active listening, observational and questioning techniques in order to identify different perspectives, and confirm, clarify or revise knowledge
· Sequences and schedules complex activities, monitors implementation, and manages relevant communication
· Uses systematic, analytical processes in complex, non-routine situations, setting goals, gathering relevant information, and identifying, and evaluating options against the agreed criteria
· Uses analytical processes to decide on a course of action, establishing the criteria for deciding between options, and seeking input and advice from others and taking necessary action

	Self-management
	· Responds to both, explicit and implicit, protocols within familiar work contexts and demonstrates knowledge of the importance of identifying, and responding to, protocols in new situations, in the context of gaining agreement on procedures

	Technology
	· Demonstrates sophisticated knowledge of principles, concepts, language and practices associated with the digital world



[bookmark: O_672587]Unit Mapping Information
Supersedes and is equivalent ICTPRG515 Review developed software.
[bookmark: O_672594]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2



[bookmark: _Toc36568920][bookmark: _Toc41056873]Assessment Requirements for ICTPRG542 Review developed software
[bookmark: O_672589][bookmark: O_672590]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· review existing developed software and organisation’s quality standards relevant to software development on at least one occasion.

In the course of the above, the candidate must:
· determine quality issues against quality standards and procedures that support development of defect-free products to meet client requirements
· provide feedback on the software.
[bookmark: O_672591]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· industry standard hardware and software products and quality standards that relate to reviewing developed software
· input and output drivers and operating systems used in the reviewing developed software
· procedural and object-oriented languages that relate to the reviewing and developing software
· real-time programming techniques
· testing strategies and processes
· software application measuring and estimating methodologies
· software development and configuration management processes
· software metrics development relevant to reviewing developed software.
[bookmark: O_672592]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
· data dictionaries
· design specifications
· a data stream management system (DSMS)
· a simulated scenario
· Australian and international software quality standards.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.




[bookmark: _Toc36568921][bookmark: _Toc41056874][bookmark: O_672628]ICTPRG543 Develop integration blueprint for ICT systems
[bookmark: O_672629]Application
This unit describes the skills and knowledge required to document and maintain details of technology, and architectural components, incorporated into the integration blueprint for an Information and Communications Technology (ICT) system.
It applies to individuals in senior development roles, required to integrate a series of components.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: O_672632]Unit Sector
Programming and software development
[bookmark: O_672633]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Review technical architecture documents
	1.1 Review technical architecture documents against organisational requirements
1.2 Identify, evaluate and document technical considerations for alignment for technical best fit. 
1.3 Update integration blueprint according to technical specifications and organisational requirements

	2. Undertake compatibility tests
	2.1 Assemble components and component technologies according to design specifications
2.2 Test components and confirm functionality against design specifications
2.3 Identify non-compliance issues against technical specifications 
2.4 Update integration blueprint with compatibility testing outcomes

	3. Assess risk areas
	3.1 Identify and document scope of modifications required from the compatibility test
3.2 Determine and document required modifications with suppliers according to compatibility test outcomes
3.3 Record modifications to risk area in integration blueprint

	4. Assess readiness for stress testing
	4.1 Stabilise platform according to technical requirements
4.2 Evaluate platform compliance with technical requirements 
4.3 Update and document integration blueprint for stress testing 




[bookmark: O_672634]Foundation Skills
This section describes language, literacy, numeracy and employment skills incorporated in the performance criteria that are required for competent performance.

	Skill
	Description

	Reading
	· Interprets, and critically analyses, complex texts and applies required strategies, to construct meaning from complex texts when reviewing technical architecture documents

	Writing
	· Prepares complex workplace documentation detailing processes and outcomes using required structure, layout and technical programming language

	Teamwork
	· Participates in complex formal and informal conversations relevant to own role, initiating and taking the lead where required, in relation to negotiating with suppliers

	Planning and organising
	· Uses a combination of formal, logical planning processes, and an increasingly intuitive knowledge of context to identify relevant information and risks, and identify, and evaluate, alternative strategies and resources
· Uses systematic, analytical processes in complex, non-routine situations, setting goals, gathering relevant information, and identifying and evaluating options against agreed criteria
· Uses analytical processes to decide on a course of action, establishing the criteria for deciding between options

	Problem solving
	· Uses nuanced knowledge of context to demonstrate knowledge of anomalies and subtle deviations to normal expectations, focusing attention and remedying problems as they arise

	Self-management
	· Uses systematic processes, setting goals, gathering required information and identifying and evaluating options against agreed criteria

	Technology
	· Demonstrates a sophisticated knowledge of principles, concepts, language and practices associated with the digital world



[bookmark: O_672636]Unit Mapping Information
Supersedes and is equivalent to ICTPRG516 Develop integration blueprint for ICT systems.
[bookmark: O_672643]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2




[bookmark: _Toc36568922][bookmark: _Toc41056875][bookmark: O_672638]Assessment Requirements for ICTPRG543 Develop integration blueprints for ICT systems
[bookmark: O_672639]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· review and develop technical architecture documentation and update integration blueprint on at least two occasions.

In the course of the above, the candidate must:
· undertake component compatibility testing
· assess and minimise risk of modifications 
· stabilise platform, assess compliance with the technical requirements.
[bookmark: O_672640]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· industry standard technology suppliers and components relating to developing integration blueprints
· industry development and design methodologies relevant to developing integration blueprints 
· industry standard hardware and software products, features, and capabilities required for developing integration blueprints
· industry standard testing procedures for developing integration blueprints 
· stress load testing principles relevant to developing integration blueprints.
[bookmark: O_672641]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
· design specifications
· a high-level, diagrammatic view of the main system components.

[bookmark: O_672644]Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc36568923][bookmark: _Toc41056876][bookmark: O_672647]ICTPRG544 Install, test and evaluate pilot version of ICT systems
[bookmark: O_672648]Application
This unit describes the skills and knowledge required to install a pilot version of a developed Information and Communications Technology (ICT) system, test it with a small group of users, and evaluate it against required criteria.
It applies to those who are working in ICT development and deployment roles and required to test and evaluate new systems.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: O_672651]Unit Sector
Programming and software development
[bookmark: O_672652]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Prepare for pilot system
	1.1 Determine  objectives, success and acceptance criteria, and implementation  for pilot system according to organisational requirement 
1.2 Identify and secure technical and organisational resources required for pilot implementation
1.3 Determine  executive support for the pilot 
1.4 Develop project plan according to organisational policies and procedures 
1.5 Submit project plan to required personnel and seek and respond to feedback

	2. Install pilot system
	2.1 Install and configure pilot according to project plan
2.2 Verify technical readiness of the pilot against success and acceptance criteria
2.3 Test data accuracy and document outcomes in status report
2.4 Submit document to required personnel and seek and respond to feedback. 

	3. Test pilot system
	3.1 Determine required pilot group release according to project plan 
3.2 Determine and document test objectives
3.3 Determine and document new system training brief 
3.4 Run the test and document outcomes 
3.5 Seek and document test feedback from required personnel

	4. Evaluate feedback results 
	4.1 Identify discrepancies between pilot system test results and pilot system requirements
4.2 Determine and document troubleshooting for discrepancies 
4.3 Update and submit documentation to required personnel and obtain finalised task sign off



[bookmark: O_672653]Foundation Skills
This section describes language, literacy, numeracy and employment skills incorporated in the performance criteria that are required for competent performance.
	Skill
	Description

	Numeracy
	· Selects from, and applies, an expanding range of mathematical and problem-solving strategies in a range of contexts

	Oral communication
	· Articulates ideas and requirements, using effective communication techniques and industry standard technical language intended for audience and environment

	Reading
	· Interprets, and critically analyses, complex texts and applies required strategies, to construct meaning from complex texts

	Writing
	· Prepares complex workplace documentation detailing processes and outcomes using required structure, layout and technical programming language

	Planning and organising
	· Sequences and schedules complex activities, monitors implementation, and manages relevant communication 
· Uses systematic, analytical processes in complex, non-routine situations, setting goals, gathering relevant information, and identifying, and evaluating, options against the agreed criteria
· Uses analytical processes to decide on a course of action, establishing the criteria for deciding between options, and seeking input and advice from others, before taking action when necessary

	Problem solving
	· Uses nuanced knowledge of context to demonstrate knowledge of anomalies and subtle deviations to normal expectations, focusing attention and remedying problems as they arise

	Technology
	· Understands the key principles and concepts, underpinning the design and operation of digital systems and tools


[bookmark: O_672655]Unit Mapping Information
Supersedes and is equivalent to ICTPRG517 Install, test and evaluate pilot version of ICT system.

[bookmark: O_672662]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc36568924][bookmark: _Toc41056877][bookmark: O_672657]Assessment Requirements for ICTPRG544 Install, test and evaluate pilot version of ICT systems
[bookmark: O_672658]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· Install, test and evaluate a pilot system on at least one occasion.

In the course of the above, the candidate must:
· establish objectives, acceptance criteria and resource requirements
· document project plan, processes and outcomes.
[bookmark: O_672659]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· role of stakeholders and degree of stakeholder involvement in the development of a pilot system
· industry standard information-gathering methodologies applicable to installing, testing and evaluating pilot systems 
· industry system development and design methodologies applicable to pilot systems
· industry standard hardware and software products applicable to pilot systems
· features and capabilities of current industry-accepted system piloting methodologies
· quality assurance practices relating to installing, testing and evaluating a system.
[bookmark: O_672660]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
· pilot system
· technical materials.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_672663]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc36568925][bookmark: _Toc41056878]ICTPRG545 Monitor systems pilots
[bookmark: O_672666][bookmark: O_672667]Application
This unit describes the skills and knowledge required to monitor implementation of a system pilot, and to evaluate its performance through testing and review.
It applies to senior software developers, systems analysts or those in infrastructure operation roles, who implement systems.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: O_672670]Unit Sector
Programming and software development
[bookmark: O_672671]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1.Prepare to monitor pilot system implementation 
	1.1 Determine pilot system implementation requirements 
1.2 Identify existing pilot and system procedures
1.3 Obtain and determine completeness and relevance of pilot support documentation 
1.4 Determine and document required pilot system updates according to organisational requirements
1.5 Submit documentation to required personnel and seek and respond to feedback 

	2. Monitor implementation of  pilot system
	2.1 Supervise system functionality and integrity tests according to pilot system implementation plan
2.2 Document system functionality and integrity test findings 
2.3 Determine and document technical support requirements according to organisational policies and procedures
2.4 Provide required technical support 

	3. Evaluate the pilot system
	3.1 Review pilot operation against required pilot objectives, and success criteria and document outcomes
3.2 Prioritise implement and assess impact of required upgrades and modifications 
3.3 Document the review process and submit to required personnel 



[bookmark: O_672672]Foundation Skills
This section describes language, literacy, numeracy and employment skills incorporated in the performance criteria that are required for competent performance.
	Skill
	Description

	Oral communication
	· Articulates ideas and requirements, using effective communication techniques and industry standard technical language intended for audience and environment

	Reading
	· Interprets and critically analyses complex texts

	Writing
	· Prepares complex workplace documentation detailing review process and outcomes using required structure, layout and technical programming language

	Planning and organising
	· Sequences and schedules complex activities, monitors implementation, and manages relevant communication
· Reflects on outcomes and feedback from others in order to identify general principles and concepts that may be applicable in new situations
· Uses analytical processes to decide on a course of action, establishing the criteria for deciding between options, seeking input and advice from others and taking necessary action

	Problem solving
	· Takes responsibility for decisions about when, and how, to complete tasks and coordinate with others

	Self-management
	· Identifies and follows relevant organisational policies and procedures

	Technology
	· Understands the key principles and concepts, underpinning the design and operation of digital systems and tools


[bookmark: O_672674]Unit Mapping Information
Supersedes and is equivalent ICTPRG518 Monitor the system pilot.
[bookmark: O_672681]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2



[bookmark: _Toc36568926][bookmark: _Toc41056879][bookmark: O_672676]Assessment Requirements for ICTPRG545 Monitor systems pilots
[bookmark: O_672677]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· identify at least one systems pilot objective
· monitor the implementation and evaluate systems of at least one large pilot system.
[bookmark: O_672678]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· industry standard system of piloting methodologies including their general features, capabilities and acceptance criteria
· industry standard system development and design methodologies applicable to monitoring systems pilots
· industry information-gathering methodologies
· function and features of a system, including:
· system integration
· system response and recovery times
· user interfaces
· validation of inputs and outputs.
[bookmark: O_672679]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
· pilot plan
· acceptance criteria
· system to be piloted.
Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_672682]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc36556775][bookmark: _Toc36568927][bookmark: _Toc41056880][bookmark: O_672699]ICTPRG546 Validate application designs against specifications
[bookmark: O_672700]Application
This unit describes the skills and knowledge required to check software application designs against specifications and to apply validation techniques across the system’s life cycle.
It applies to who work in the area of software development, including software project managers, testers, software engineers, system analysts and software developers, and are responsible for verifying and validating software design specifications. 
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: O_672703]Unit Sector
Programming and software development
[bookmark: O_672704]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Evaluate software requirement specifications
	1.1 Identify existing software specifications from organisational documents 
1.2 Evaluate existing software against requirements and determine and document alignment
1.3 Validate software requirement specifications document with required personnel 

	2. Create proof of concept prototype
	2.1 Create prototype system using rapid application development tools (RAD) according to specifications
2.2 Present and demonstrate prototype system to required personnel 
2.3 Seek and respond to presentation feedback from required personnel 
2.4 Validate the proof of concept according to organisational policies and procedures 

	3. Evaluate software design
	3.1 Determine design completeness, accuracy and consistency according to proof of concept prototype 
3.2 Validate software design document according to organisational policies and procedures 
3.3 Validate database structure, elements and user interface 
3.4 Validate code and software consistency according to design document

	4. Evaluate the testing requirements
	4.1 Review and validate test plans and cases according to organisational requirements
4.2 Document review and validation outcomes 
4.3 Submit documentation to required personnel and seek and respond to feedback 



[bookmark: O_672705]Foundation Skills
This section describes language, literacy, numeracy and employment skills incorporated in the performance criteria that are required for competent performance.
	Skill
	Description

	Numeracy
	· Uses mathematical formulae to calculate required equipment, undertake measurements and determine response times

	Oral communication
	· Articulates information and requirements, using effective communication techniques and industry standard technical language intended for audience and environment

	Reading
	· Interprets and critically analyses complex software-requirement specifications

	Writing
	· Prepares complex workplace documentation detailing processes and outcomes using required structure, layout and technical programming language

	Planning and organising
	· Takes audience, purpose and contextual factors into account, when making decisions about what to communicate, with whom, why, and how

	Problem solving
	· Sequences and schedules complex activities, monitors implementation and manages relevant communication
· Takes responsibility for decisions about when, and how, to complete tasks and coordinate with others
· Uses analytical processes to decide on a course of action, establishing the criteria for deciding between options, and evaluating options against the criteria

	Self-management
	· Takes full responsibility for identifying relevant organisational protocols and requirement

	Technology
	· Understands the key principles and concepts underpinning the design, and operation, of digital systems and tools


[bookmark: O_672707]Unit Mapping Information
Supersedes and is equivalent to ICTPRG520 Validate an application design against specifications.
[bookmark: O_672714]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc36568928][bookmark: _Toc36556776][bookmark: _Toc41056881]Assessment Requirements for ICTPRG546 Validate application designs against specifications
[bookmark: O_672709][bookmark: O_672710]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· interpret software specifications and validate software design, source code and testing requirements on at least one occasion.
 
In the course of the above, the candidate must:
· document processes and outcomes. 
[bookmark: O_672711]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· database design and implementation relevant to validating application designs 
· business and technical modelling using UML tools at intermediate level
· industry standard software development methodologies applicable to validating application designs
· system development life cycle (SDLC) 
· language used in object-oriented programming
· open-source development tools
· software-testing techniques relevant to validating application designs.
[bookmark: O_672712]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
· tools to create prototype systems
· static analysis tools
· test plan and test cases.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_672715]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2

[bookmark: _Toc36568929][bookmark: _Toc36556777][bookmark: _Toc41056882][bookmark: O_672732]ICTPRG547 Apply advanced programming skills in another language
[bookmark: O_672733]Application
This unit describes the skills and knowledge required to undertake advanced level programming tasks using another programming language. The language may be an object-oriented language. 
It applies to software developers who are required to program code.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: O_672736]Unit Sector
Programming and software development
[bookmark: O_672737]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Code advanced data structures and algorithms 
	1.1 Design and document dynamic data structures according to programming task requirements 
1.2 Implement dynamic data structures, including double-linked lists and binary trees for coding
1.3 Code using hashing techniques according to programming requirements
1.4 Code sorting algorithm using programming techniques
1.5 Code advanced searching techniques for use with complex data structures

	2. Write application and use third-party libraries
	2.1 Use features of enable inter-process language communication through one mechanism
2.2 Use features of language for operating system ‘signals’ to be captured and responded to
2.3 Use third-party library in construction of an application according to programming techniques
2.4 Write application to work within graphical user interface (GUI)  computer environment

	3. Debug and test code
	3.1 Use integrated development environment (IDE) debugging facilities to debug according to software requirements 
3.2 Detect and resolve errors of syntactical, logical and design origin
3.3 Design and document required tests 
3.4 Undertake limited testing of produced code and confirm that it complies with technical requirements
3.5 Document the test results

	4. Create application
	4.1 Develop and document solution according to debugging test results
4.2 Design and document algorithm and construct, and test application according to techniques
4.3 Submit documents to required personnel and seek and respond to feedback according to organisational policies and procedures


[bookmark: O_672738]Foundation Skills
This section describes language, literacy, numeracy and employment skills incorporated in the performance criteria that are required for competent performance.
	Skill
	Description

	Learning
	· Monitors outcomes of decisions and results and identifies key concepts and principles that may be adaptable in the future

	Oral communication
	· Articulates information and requirements, using effective communication techniques and industry standard technical language intended for audience and environment

	Reading
	· Interprets, and critically analyses, complex texts and applies the required strategies to construct meaning from complex texts

	Writing
	· Prepares complex workplace documentation detailing processes and outcomes using required structure, layout and technical programming language
· Writes and edits code and technical data in a logical manner using required syntax

	Planning and organising
	· Accepts responsibility for planning and sequencing complex tasks and workload, negotiating key aspects with others, including required capabilities, efficiencies and effectiveness

	Problem solving
	· Uses systematic, analytical processes in complex, non-routine situations, setting goals, gathering relevant information, and identifying, and evaluating, options against the agreed criteria
· Uses analytical processes to decide on a course of action, establishing the criteria for deciding between options

	Self-management
	· Uses systematic processes, setting goals, gathering required information and identifying and evaluating options against agreed criteria

	Technology
	· Understands the key principles and concepts, underpinning the design and operation of digital systems and tools


[bookmark: O_672740]Unit Mapping Information
Supersedes and is equivalent to ICTPRG523 Apply advanced programming skills in another language.
[bookmark: O_672747]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc36568930][bookmark: _Toc36556778][bookmark: _Toc41056883][bookmark: O_672742]Assessment Requirements for ICTPRG547 Apply advanced programming skills in another language
[bookmark: O_672743]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· design and build at least one advanced application program according to a design document 
· code at least one sorting algorithm 
· apply at least two different techniques to optimise code.

In the course of the above, the candidate must:
· design and write code using dynamic data structures
· write code using hashing techniques, sorting algorithms and advanced searching techniques
· use language features that enable inter-process communication and responses to operating system signals
· use third-party libraries in the construction of an application, including referencing third-party documentation
· evaluate and document debugging test processes and outcomes 
· test and debug code and resolve errors of a syntactical, logical and design origin.
[bookmark: O_672744]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· programming languages applicable to applying advanced programming skills in another language
· languages required for a GUI environment
· developing large-scale applications applicable to applying advanced programming skills in another language
· procedures for programming with complex data structures
· procedures for using a third-party supplied library for standard programming features.
[bookmark: O_672745]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
· software development environment required to apply advanced programming skills in another language
· technical and design documentation
· organisational deliverables
· integrated development environment (IDE).

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_672748]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2



[bookmark: _Toc36568931][bookmark: _Toc36556779][bookmark: _Toc41056884]ICTPRG548 Develop high-level object-oriented class specifications
[bookmark: O_672751][bookmark: O_672752]Application
This unit describes the skills and knowledge required to analyse requirements and produce a set of high-level object-oriented class specifications.
It applies to those who are required to develop object designs as part of the systems design process.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: O_672755]Unit Sector
Programming and software development
[bookmark: O_672756]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Analyse behaviour of objects
	1.1 Analyse and document behaviour scenarios according to object design requirements
1.2 Identify classes, objects and abstract data types according to  object design requirements
1.3 Prepare class, object, module and process diagrams according to object-oriented class specifications 

	2. Prepare state model
	2.1 Analyse data requirements and iterate data flows according to object design requirements
2.2 Determine and document required state-transition diagrams
2.3 Seek respond to feedback from required personnel, and update abstract data types and specifications according to feedback 

	3. Describe roles and responsibilities of classes
	3.1 Review functional requirements, assign responsibilities and update class structures according to task requirements 
3.2 Determine and document interface and class communication requirements
3.3 Determine and document required interaction diagrams

	4. Iterate and review  object model
	4.1 Review and document finding of current object model, class functionality and data transformation
4.2 Identify and develop class relationships, priorities, and the inheritance hierarchy according to object-oriented class specifications
4.3 Analyse and document class-service requirements and initial test criteria
4.4 Identify and document object processes and reuse classes
4.5 Submit documentation to required personnel and seek and respond to feedback according to organisational requirements 



[bookmark: O_672757]Foundation Skills
This section describes language, literacy, numeracy and employment skills incorporated in the performance criteria that are required for competent performance.
	Skill
	Description

	Oral communication
	· Articulates information and requirements, using effective communication techniques and industry standard technical language intended for audience and environment

	Reading
	· Interprets, and analyses, complex technical documentation

	Writing
	· Accurately records and completes documentation according to organisational formats and procedures

	Teamwork
	· Shares knowledge, information and experience openly, liaising with colleagues to achieve the best possible outcome

	Planning and organising
	· Operates from a broad conceptual plan, developing the operational detail in stages, regularly reviewing priorities and performance during implementation, and identifying and addressing issues

	Problem solving
	· Uses a range of digitally-based technologies to access, extract and share relevant information, in order to achieve the required outcomes
· Identifies technical or conceptual issues, and applies analytical processes, to resolve these issues
· Uses analytical and lateral thinking to review current practices, and to develop new or improved software or

	Self-management
	· Uses systematic processes, setting goals, gathering required information and identifying and evaluating options against agreed criteria

	Technology
	· Uses analytical and lateral thinking to review current practices, and to develop new or improved software or systems


[bookmark: O_672759]Unit Mapping Information
Supersedes and is equivalent to ICTPRG524 Develop high-level object-oriented class specifications.
[bookmark: O_672766]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc36568932][bookmark: _Toc36556780][bookmark: _Toc41056885][bookmark: O_672761]Assessment Requirements for ICTPRG548 Develop high-level object-oriented class specification
[bookmark: O_672762]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· specify and model abstract for at least two different data types
· specify the interface between classes and objects, and document results on at least one occasion
[bookmark: O_672763]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· configuration management applicable to developing high-level object-oriented class specification
· industry standard object-oriented methodologies that may be used to specify high-level object-oriented class specifications
· industry standard program development methodologies applicable to developing high-level object-oriented class specification
· data modelling techniques
· object-oriented analysis tools
· quality assurance practice applicable to developing high-level object-oriented class specifications.
[bookmark: O_672764]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
· business system and user requirement
· unified modelling language (UML) modelling tool.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_672767]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: O_672867][bookmark: O_672868][bookmark: O_672871][bookmark: O_672872][bookmark: O_672873][bookmark: O_672875][bookmark: O_672882][bookmark: O_672877][bookmark: O_672878][bookmark: O_672879][bookmark: O_672880][bookmark: O_672883][bookmark: _Toc36556783][bookmark: _Toc36568933][bookmark: _Toc41056886][bookmark: O_672939]ICTPRG549 Apply intermediate object-oriented language skills
[bookmark: O_672941]Application
This unit describes the skills and knowledge required to undertake intermediate level programming tasks using an object-oriented programming language.
It applies to software developers in a variety of fields who are required to produce programs in object-oriented languages.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: O_672945]Unit Sector
Programming and software development
[bookmark: O_672946]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Build applications 
	1.1 Determine and document program requirements according to object-orientated programming specifications
1.2 Divide multiple source-code files into logical units and packages and collect data in internal storage 
1.3 Implement internal data-sorting and searching facilities according to object-orientated programming specifications
1.4 Employ integrated-development environment facilities and make files to automate program building
1.5 Use facilities in specific language for persisting objects to binary files and confirm program stability 

	2. Write interactive database programs 
	2.1 Design, document and implement programs that connect to the required database according to program specifications
2.2 Design, document and implement programs that use language facilities according to program specifications 
2.3 Design, document and implement programs that use language facilities to manipulate database structure
2.4 Write programs that deliver transactional integrity according to program requirements

	3. Write graphical user interface 
	3.1 Employ graphical user interface (GUI) framework according to language requirements 
3.2 Use standard GUI components according to object-orientated programming specifications
3.3 Respond to user and program-generated events and according to program requirements

	4. Debug and test application
	4.1 Examine variables and trace running code
4.2 Detect logical and coding errors according to program requirements
4.3 Examine variable contents during execution and detect and correct errors
4.4 Design and document limited tests of code
4.5 Test and document produced code and determine compliance with the program specification


[bookmark: O_672948]Foundation Skills
This section describes language, literacy, numeracy and employment skills incorporated in the performance criteria that are required for competent performance.
	Skill
	Description

	Learning
	· Monitors outcomes of decisions and results and identifies key concepts and principles that may be adaptable in the future

	Oral communication
	· Articulates information and requirements, using effective communication techniques and industry standard technical language intended for audience and environment

	Reading
	· Analyses and interprets technical documents

	Writing
	· Accurately records and completes documentation according to organisational formats and procedures
· Writes and edits code and technical data in a logical manner using required syntax

	Planning and organising
	· Creates, and selects, an required application that meets the set requirements

	Problem solving
	· Identifies technical or conceptual issues, and applies analytical processes, to resolve these issues
· Uses analytical and lateral thinking to review current practices, and to develop new or improved software or systems

	Self-management
	· Uses systematic processes, setting goals, gathering required information and identifying and evaluating options against agreed criteria

	Technology
	· Uses a range of digitally-based technologies to access, extract, and share relevant information in order to achieve the required outcomes


[bookmark: O_672950]Unit Mapping Information
Supersedes and is equivalent to ICTPRG527 Apply intermediate object-oriented language skills.
[bookmark: O_672958]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc36568934][bookmark: _Toc36556784][bookmark: _Toc41056887][bookmark: O_672952]Assessment Requirements for ICTPRG549 Apply intermediate object-oriented language skills
[bookmark: O_672953]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· design and build at least one simple application program from a problem scenario and program specification.

In the course of the above, the candidate must:
· use different object-oriented programming language techniques
· check code optimisation.
[bookmark: O_672954]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· data structures applicable to applying intermediate object-oriented language skills 
· object-oriented programming concepts and programming language required to apply intermediate object-oriented language skills 
· process and techniques related to use of a graphical user interface (GUI), to interact with an operator
· documenting applications required to apply intermediate object-oriented language skills.
[bookmark: O_672955]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
· -oriented design structures
· programming languages that support object-oriented development
· integrated development environment (IDE)
· database management system (DBMS).
[bookmark: O_672960]
Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2

[bookmark: _Toc36568935][bookmark: _Toc36556785][bookmark: _Toc41056888][bookmark: O_673033]ICTPRG550 Perform ICT data conversions
[bookmark: O_673034]Application
This unit describes the skills and knowledge required to translate Information and Communications Technology (ICT) data from one format to another, by means of a data conversion process.
It applies to those in support and implementation roles who are required to convert data from one system to another.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: O_673037]Unit Sector
Programming and software development
[bookmark: O_673038]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Prepare system for conversion
	1.1 Obtain data stores required for conversion
1.2 Trial conversion work in isolated environment, secure from the production system and confirm backup solutions
1.3 Map and document required data fields according to conversion requirements
1.4 Determine field validation requirements from conversion plans, including data field legal ranges
1.5 Determine actions to be taken with the fields or records that are rejected by the conversion plan

	2. Design system conversion 
	2.1 Design and document data conversion program modules from conversion specifications
2.2 Code and test data conversion program modules according to conversion specifications
2.3 Confirm data conversion and test the converted production data
2.4 Document testing outcomes according to organisational policies and procedures 

	3. Perform data conversion
	3.1 Estimate and document conversion time and procedures 
3.2 Prepare production system for data conversion, protect data and take off-line
3.3 Determine and document data rejected and reason for rejection by conversion routines 
3.4 Execute conversion program modules according to conversion plan
3.5 Document conversion process and submit to required personnel



[bookmark: O_673039]Foundation Skills
This section describes language, literacy, numeracy and employment skills incorporated in the performance criteria that are required for competent performance.
	Skill
	Description

	Reading
	· Interprets and analyses complex technical documentation

	Writing
	· Accurately records and completes documentation according to organisational formats and procedures
· Writes and edits code and technical data in a logical manner using required syntax

	Teamwork
	· Liaises with others to check own knowledge and confirm that the objective is being met

	Planning and organising
	· Takes responsibility for planning, sequencing and prioritising tasks, in order to achieve the required outcomes

	Problem solving
	· Uses nuanced knowledge of context to demonstrate knowledge of anomalies and subtle deviations to normal expectations, focusing attention and remedying problems as they arise

	Technology
	· Uses a range of digital tools and sophisticated techniques to meet the desired outcomes
· Identifies technical or conceptual issues, and applies analytical processes, to resolve these issues
· Uses analytical and lateral thinking to review current practices, and develop new or improved software or systems


[bookmark: O_673041]Unit Mapping Information
[bookmark: O_673048]Supersedes and is equivalent to ICTPRG528 Perform ICT data conversion.
Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc36568936][bookmark: _Toc36556786][bookmark: _Toc41056889][bookmark: O_673043]Assessment Requirements for ICTPRG550 Perform ICT data conversions
[bookmark: O_673044]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· define inherent data requirements, remodel data and code conversion programs on at least one occasion.
[bookmark: O_673045]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· hardware and software products applicable to performing data conversions 
· data conversion tools and data modelling methodologies applicable to performing data conversions 
· legacy systems conversions required to perform data conversions 
· industry standard database management system (DBMS) modelling applicable to performing data conversions.
[bookmark: O_673046]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
· source data
· business quality assurance rules associated with data.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_673049]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2



[bookmark: _Toc36568937][bookmark: _Toc36556787][bookmark: _Toc41056890][bookmark: O_673067]ICTPRG551 Apply testing techniques for software development
[bookmark: O_673068]Application
This unit describes the skills and knowledge required to develop test strategies and implement tests to assure reliability and quality of an application.
It applies to quality assurance analysts, test analysts, testers, system testers, software testers, test leads and software developers, responsible for activities including test plan preparation, execution and maintenance, reporting of tests and defect management in an application. 
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: O_673071]Unit Sector
Programming and software development
[bookmark: O_673072]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Plan and design test
	1.1 Analyse and review software development specifications against organisational requirements 
1.2 Determine and document test context, scope, standard and methodology
1.3 Determine and document test types, tools and input data requirements
1.4 Design and document test plan and test cases according to software testing specifications
1.5 Submit documentation to required personnel and seek and respond to feedback 

	2. Prepare test environment
	2.1 Review documents and determine required preparation for test environment 
2.2 Determine and document test environment according to software testing requirements
2.3 Build and set up test environment according to software testing requirements

	3. Implement and execute test
	3.1 Build input data for testing according to software testing requirements
3.2 Create test suite according to software testing requirements 
3.3 Execute test cases according to software testing requirements 
3.4 Create test record and store test results according to software testing requirements 

	4. Manage defect and testing process
	4.1 Evaluate and document test results according to software testing requirements
4.2 Track, defect and verify fixes and document outcomes 



[bookmark: O_673073]Foundation Skills
This section describes language, literacy, numeracy and employment skills incorporated in the performance criteria that are required for competent performance.

	Skill
	Description

	Oral communication
	· Articulates information and requirements, using effective communication techniques and industry standard technical language intended for audience and environment

	Reading
	· Reviews, and evaluates, technical and business requirements

	Writing
	· Prepares complex workplace documentation detailing processes and outcomes using required structure, layout and technical programming language 

	Planning and organising
	· Takes responsibility for planning, sequencing and prioritising processes, and tasks, to achieve the required outcomes

	Problem solving
	· Applies systematic and analytical problem-solving processes, to develop the required security access control strategies 

	Self-management
	· Uses systematic processes, setting goals, gathering required information and identifying and evaluating options against agreed criteria

	Technology
	· Uses a range of digital tools and sophisticated techniques to meet the desired outcomes


[bookmark: O_673075]Unit Mapping Information
Supersedes and is equivalent to ICTPRG529 Apply testing techniques for software development.
[bookmark: O_673082]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2



[bookmark: _Toc36568938][bookmark: _Toc36556788][bookmark: _Toc41056891][bookmark: O_673077]Assessment Requirements for ICTPRG551 Apply testing techniques for software development
[bookmark: O_673078]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· develop a test-plan document and test cases to verify completeness, reliability and performance of an application and software on at least one occasion

In the course of the above, the candidate must:
· document and manage test results
· perform application debugging process
· re-test application.
[bookmark: O_673079]Knowledge Evidence
To complete the unit requirements safely and effectively, the individual must:
· industry standard programming language applicable to applying testing techniques for software development 
· input and output requirements applicable to testing software development
· software development life cycle (SDLC) methodologies 
· system layers including data network, hardware, operating system, database management systems, web servers, application servers, and client deployment
· processes and techniques related to small-size application development.
[bookmark: O_673080]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
· business, functional, system and user requirements
· system for testing.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_673083]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2


[bookmark: _Toc36568939][bookmark: _Toc36556789][bookmark: _Toc41056892][bookmark: O_673093]ICTPRG603 Develop advanced mobile multi-touch applications
[bookmark: O_673094]Application
This unit describes the skills and knowledge required to design, develop, debug, test and deploy applications for hand-held digital devices using the advanced features of these devices.
It applies to application developers, software developers, game developers, designers and testers, who work in the area of mobile applications development.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: O_673097]Unit Sector
Programming and software development
[bookmark: O_673098]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Establish and work on target platform
	1.1 Identify and document application requirements according to organisational requirements
1.2 Establish platform and install required development tools, and environment
1.3 Deploy completed applications target device and enable public download
1.4 Test application using an emulator and align to organisational requirements 

	2. Develop application for  multi-touch device
	2.1 Design and code application and respond to events according to device requirements
2.2 Design and code application and respond to taps, touches and gestures
2.3 Design approach according to  device requirements
2.4 Develop application and use autorotation and auto-resizing facilities according to device requirements

	3. Develop code using features of mobile device 
	3.1 Determine and document features of mobile device according code specifications
3.2 Write code requiring web connectivity according to device requirements 
3.3 Write code and enable communication with another device 
3.4 Write code using application programming interface (API) and check relation to at least one other advanced device feature

	4. Use available data persistence facilities
	4.1 Write code to read and write to devices file system
4.2 Synchronise data between device and external data sources
4.3 Write code to make use of available database facilities on chosen device

	5. Develop secure applications 
	5.1 Determine, document and apply performance objectives
5.2 Apply performance objectives according to organisational policies and procedures
5.3 Implement memory management and eliminate zombie processes according to application security requirements


[bookmark: O_673099]Foundation Skills
This section describes language, literacy, numeracy and employment skills incorporated in the performance criteria that are required for competent performance.
	Skill
	Description

	Numeracy
	· Extracts, evaluates and manipulates the mathematical information embedded in a range of tasks and texts

	Oral communication
	· Articulates information and requirements, using effective communication techniques and industry standard technical language intended for audience and environment

	Reading
	· Identifies, analyses, and interprets complex technical and business protocol material in order to determine business requirements

	Writing
	· Accurately records and completes documentation according to organisational formats and procedures
· Writes and edits code and technical data in a logical manner using required syntax

	Initiative and enterprise
	· Demonstrates sophisticated knowledge of the principles, concepts, language and practices associated with the digital world, and uses these to troubleshoot, and understand the uses and potential of new technology

	Planning and organising
	· Uses a mix of intuitive and formal processes to identify key information and issues, evaluate alternative strategies, anticipate consequences, implementation issues and contingencies
· When dealing with complex issues, may use intuition to identify common problems in building, and deploying mobile applications, and completing basic program debugging

	Problem solving
	· Uses nuanced knowledge of context to demonstrate and knowledge of anomalies and subtle deviations to normal expectations, focusing attention and remedying problems as they arise

	Self-management
	· Responds to both, explicit and implicit, protocols within familiar work contexts

	Technology
	· Demonstrates and awareness of the importance of knowledge, monitoring, and controlling access to digitally stored and transmitted information


[bookmark: O_673101]Unit Mapping Information
Supersedes and is equivalent to ICTPRG601 Develop advanced mobile multi-touch applications.
[bookmark: O_673108]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2




[bookmark: _Toc36568940][bookmark: _Toc36556790][bookmark: _Toc41056893][bookmark: O_673103]Assessment Requirements for ICTPRG603 Develop advanced mobile multi-touch applications
[bookmark: O_673104]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· design, build and test applications for mobile devices
· deploy applications onto at least two different types of mobile devices.
[bookmark: O_673105]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· industry standard hardware and networking, requirements of a multi-touch application
· object-oriented programming applicable to advanced mobile multi-touch applications development
· user interface designs and their application in developing multi-touch applications 
· web design methodology and its integration with hand-held devices
· industry standard mobile devices that use multi-touch technologies
· extensible markup language (XML) programming and web services applicable to developing multi-touch applications
· industry standard software application development methodologies.
[bookmark: O_673106]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
· at least two mobile devices 
· integrated development environment (IDE)
· the internet and web services
· the server system
· industry standard tools and licences required for applicable platform.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_673109]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2

[bookmark: _Toc36568941][bookmark: _Toc36556791][bookmark: _Toc41056894][bookmark: O_673145]ICTPRG605 Manage development of technical solutions from business specifications
[bookmark: O_673146]Application
This unit describes the skills and knowledge required to manage the process of compiling client business specifications to produce business solutions.
It applies to those who manage complex technology projects within the Information and Communications Technology (ICT) industry.
No licensing, legislative or certification requirements apply to this unit at the time of publication.
[bookmark: O_673149]Unit Sector
Programming and software development
[bookmark: O_673150]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Determine business requirements
	1.1 Determine and document technical and organisational requirements 
1.2 Identify, summarise and document organisational business model 
1.3 Determine, manage and document key stakeholder requirements

	2. Evaluate impact of technical requirements
	2.1 Review and document business problems, opportunities and objectives 
2.2 Review hardware, software and network requirements
2.3 Determine and document processes requiring changed by the business solution
2.4 Determine and document expected impact of technical requirements on organisational business activities

	3. Produce technical business solutions
	3.1 Determine and document solution implementation costs 
3.2 Determine and document recommendations for supplier products 
3.3 Finalise and document technical solutions and align to organisational requirements


[bookmark: O_673151]Foundation Skills
This section describes language, literacy, numeracy and employment skills incorporated in the performance criteria that are required for competent performance.
	Skill
	Description

	Numeracy
	· Uses mathematical formulas and calculations to estimate and plan project costs

	Oral communication
	· Uses listening and questioning techniques to convey client requirements, and articulate complex information using specific language required for audience

	Reading
	· Demonstrates knowledge of and interpretation of complex technical and operational documentation, to determine and confirm job requirements

	Writing
	· Prepares reports, required documentation expressing ideas and solutions and correspondence for specific audiences according to organisational procedures

	Teamwork
	· Actively identifies the requirements of important communication exchanges, selecting required channels, format, tone and content to suit the purpose and audience 
· Fosters a collaborative culture within own sphere of influence, facilitating a sense of commitment and cohesion, and highlighting, and using the strengths of those involved

	Planning and organising
	· Operates from a broad conceptual plan, developing the operational detail in stages, regularly reviewing priorities and performance during implementation, and identifying and addressing issues

	Problem solving
	· Uses a range of strategies to store, access and organise virtual information, recognising that design choices will influence what information is retrieved, and how it may be interpreted, and used
· Is aware of the importance of knowledge, monitoring and controlling access to digitally stored and transmitted information
· Uses a mix of intuitive and formal processes to identify key information and issues, evaluate alternative strategies, anticipate consequences, implementation issues and contingencies
· Uses a nuanced knowledge of context to adapt varied business procedures to requirements, depending on operational contingencies, risk situations and environments   

	Self-management
	· Uses systematic processes, setting goals, gathering required information and identifying and evaluating options against agreed criteria

	Technology
	· Demonstrates sophisticated knowledge of principles, concepts, language and practices associated with the digital world and uses these to troubleshoot, and understand, the uses and potential of new technology


[bookmark: O_673153]Unit Mapping Information
Supersedes and is equivalent to ICTPRG602 Manage the development of technical solutions from business specifications and ICTTEN516 Produce technical solutions from business specifications. 


Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2




[bookmark: _Toc36568942][bookmark: _Toc36556792][bookmark: _Toc41056895]Assessment Requirements for ICTPRG605 Manage development of technical solutions from business specifications
[bookmark: O_673155][bookmark: O_673156]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· evaluate organisational requirements to produce technical solutions and apply design concepts on at least one occasion.

In the course of the above, a candidate must:
· document outcomes and processes against accepted industry practices.
[bookmark: O_673157]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· business processes applicable to managing development of technical solutions 
· compatibility issues and resolution procedures relating to managing development of technical solutions
· configuration of internet protocol (IP) networks and desktop applications and the operating system (OS) applicable to managing development of technical solutions
· linking processes and procedures 
· industry standard technologies, such as:
· access and core networks
· information and communications technology (ICT) network topologies
· mobile cellular networks
· network protocols and OS
· optical networks and principles
· radio frequency (RF) networks and principles
· radio frequency identification (RFID) hardware and software
· security protocols, standards and data encryption
· development platform that provides the tools to build, and deploy, applications into target platform environments.
[bookmark: O_673158]Assessment Conditions
Skills in this unit must be demonstrated in a workplace or simulated environment where the conditions are typical of those in a working environment in this industry. 
This includes access to:
· organisation’s functional requirements and technical specifications 
· database and simulation software
· organisational guidelines
· network or computer layout
· site-design software and hardware
· information on applicable ICT business solutions.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_673161]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=a53af4e4-b400-484e-b778-71c9e9d6aff2
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