
Studying computer science 

Contact lessons 

We have contact lessons two on every: 

- Tuesday at 1420, 

- Wednesday at 1020, 

- Thursday at 0830. 

Topics: 

1. System fundamentals (20 hours): 

a. Systems in organizations (10 hours): 

i. Identify the context for which a new system is planned. (20160906) 

ii. Describe the need for change management. (20160908) 

iii. Outline compatibility issues resulting from situations including legacy 

systems or business mergers. (20160908) 

iv. Compare the implementation of systems using a client’s hardware with 

hosting systems remotely. (20160908) 

v. Evaluate alternative installation processes. (20160908) 

vi. Discuss problems that may arise as a part of data migration. (20160913) 

vii. Suggest various types of testing. Suggest various types of testing. (20160914) 

viii. Describe the importance of user documentation. (20160914) 

ix. Evaluate different methods of providing user documentation. (20160914) 

x. Evaluate different methods of delivering user training. (20160914) 

xi. Identify a range of causes of data loss. (20160915) 

xii. Outline the consequences of data loss in a specified situation. (20160915) 

xiii. Describe a range of methods that can be used to prevent data loss. 

(20160915) 

xiv. Describe strategies for managing releases and updates. (20160915) 

b. System design basics (10 hours) (18) 

i. Define the terms: hardware, software, peripheral, network, human resources. 

(20160920) 

ii. Describe the roles that a computer can take in a networked world. (20160920) 

iii. Discuss the social and ethical issues associated with a networked world. 

(20160927, 1109) 

iv. Identify the relevant stakeholders when planning a new system. (20160928) 

v. Describe methods of obtaining requirements from stakeholders. (20161004) 

vi. Describe appropriate techniques for gathering the information needed to 

arrive at a workable solution. (20161004) 

vii. Construct suitable representations to illustrate system requirements. 

(20161005, 1107) 

viii. Describe the purpose of prototypes to demonstrate the proposed system to the 

client. (20161011) 

ix. Discuss the importance of iteration during the design process. (20161012, 18, 

19, 1101, 07, 09) 

  



x. Explain the possible consequences of failing to involve the end-user in the 

design process. 

xi. Discuss the social and ethical issues associated with the introduction of new 

IT systems. 

xii. Define the term usability. (20161123) 

xiii. Identify a range of usability problems with commonly used digital devices. 

(1108) 

xiv. Identify methods that can be used to improve the accessibility of systems. 

xv. Identify a range of usability problems that can occur in a system. 

xvi. Discuss the moral, ethical, social, economic and environmental implications 

of the interaction between humans and machines. 

2. Computer organization (6 hours): 

a. Outline the architecture of the central processing unit (CPU) and the functions of the 

arithmetic logic unit (ALU) and the control unit (CU) and the registers within the 

CPU. 

b. Describe primary memory. 

c. Explain the use of cache memory. 

d. Explain the machine instruction cycle. 

e. Identify the need for persistent storage. 

f. Describe the main functions of an operating system. 

g. Outline the use of a range of application software. 

h. Identify common features of applications. 

i. Define the terms: bit, byte, binary, denary/decimal, hexadecimal. 

j. Outline the way in which data is represented in the computer. 

k. Define the Boolean operators: AND, OR, NOT, NAND, NOR and XOR. 

l. Construct truth tables using the above operators. 

m. Construct a logic diagram using AND, OR, NOT, NAND, NOR and XOR gates. 

3. Networks (9 hours): (1) 

a. Identify different types of networks. 

b. Outline the importance of standards in the construction of networks. 

c. Describe how communication over networks is broken down into different layers. 

d. Identify the technologies required to provide a VPN. 

e. Evaluate the use of a VPN. 

f. Define the terms: protocol, data packet. 

g. Explain why protocols are necessary. 

h. Explain why the speed of data transmission across a network can vary. 

i. Explain why compression of data is often necessary when transmitting across a 

network. 

j. Outline the characteristics of different transmission media. 

k. Explain how data is transmitted by packet switching. 

l. Outline the advantages and disadvantages of wireless networks. (20161108) 

m. Describe the hardware and software components of a wireless network. 

n. Describe the characteristics of wireless networks. 

o. Describe the different methods of network security. 

p. Evaluate the advantages and disadvantages of each method of network security. 

4. Computational thinking, problem-solving and programming (45 hours): 

a. General principles (10 hours): (2) 

i. Identify the procedure appropriate to solving a problem. 



ii. Evaluate whether the order in which activities are undertaken will result in 

the required outcome. 

iii. Explain the role of sub-procedures in solving a problem. 

iv. Identify when decision-making is required in a specified situation. 

v. Identify the decisions required for the solution to a specified problem. 

vi. Identify the condition associated with a given decision in a specified problem. 

vii. Explain the relationship between the decisions and conditions of a system. 

viii. Deduce logical rules for real-world situations. 

ix. Identify the inputs and outputs required in a solution. 

x. Identify pre-planning in a suggested problem and solution. 

xi. Explain the need for pre-conditions when executing an algorithm. (20161110, 

16) 

xii. Outline the pre- and post-conditions to a specified problem. 

xiii. Identify exceptions that need to be considered in a specified problem 

solution. 

xiv. Identify the parts of a solution that could be implemented concurrently. 

xv. Describe how concurrent processing can be used to solve a problem. 

xvi. Evaluate the decision to use concurrent processing in solving a problem. 

xvii. Identify examples of abstraction. 

xviii. Explain why abstraction is required in the derivation of computational 

solutions for a specified situation. 

xix. Construct an abstraction from a specified situation. 

xx. Distinguish between a real-world entity and its abstraction. 

b. Connecting computational thinking and program design (22 hours): (8) 

i. Describe the characteristics of standard algorithms on linear arrays. 

(20161117) 

ii. Outline the standard operations of collections. 

iii. Discuss an algorithm to solve a specific problem. (20161122, 23, 24) 

iv. Analyse an algorithm presented as a flow chart. 

v. Analyse an algorithm presented as pseudocode. (20161102) 

vi. Construct pseudocode to represent an algorithm. (20161102) 

vii. Suggest suitable algorithms to solve a specific problem. 

viii. Deduce the efficiency of an algorithm in the context of its use. 

ix. Determine the number of times a step in an algorithm will be performed for 

given input data. 

c. introduction to programming (13 hours): (4) 

i. State the fundamental operations of a computer. 

ii. Distinguish between fundamental and compound operations of a computer. 

iii. Explain the essential features of a computer language. (20161110) 

iv. Explain the need for higher level languages. (20161117) 

v. Outline the need for a translation process from a higher level language to 

machine executable code. 

vi. Define the terms: variable, constant, operator, object. (20161115, 17) 

vii. Define the operators =, ≠, <, <=, >, >=, mod, div. 

viii. Analyse the use of variables, constants and operators in algorithms. 

ix. Construct algorithms using loops, branching. 

x. Describe the characteristics and applications of a collection. 

xi. Construct algorithms using the access methods of a collection. 



xii. Discuss the need for sub-programmes and collections within programmed 

solutions. 

xiii. Construct algorithms using pre-defined sub-programmes, one-dimensional 

arrays and/or collections. 

5. HL: 

a. Abstract data structures (23 hours) (10): 

i. Identify a situation that requires the use of recursive thinking. 

ii. Identify recursive thinking in a specified problem solution. 

iii. Trace a recursive algorithm to express a solution to a problem. 

iv. Describe the characteristics of a two-dimensional array. (20160922) 

v. Construct algorithms using two-dimensional arrays. (20160922) 

vi. Describe the characteristics and applications of a stack. (20160921, 1103) 

vii. Construct algorithms using the access methods of a stack. (20160921, 29, 

1005, 06, 13, 20, 1103) 

viii. Describe the characteristics and applications of a queue. 

A Gentle Introduction to Data Structures: How Queues Work 

ix. Construct algorithms using the access methods of a queue. 

x. Explain the use of arrays as static stacks and queues. 

xi. Describe the features and characteristics of a dynamic data structure. 

xii. Describe how linked lists operate logically. 

xiii. Sketch linked lists (single, double and circular). 

xiv. Describe how trees operate logically (both binary and non-binary). 

xv. Define the terms: parent, left-child, right-child, subtree, root and leaf. 

xvi. State the result of inorder, postorder and preorder tree traversal. 

xvii. Sketch binary trees. 

xviii. Define the term dynamic data structure. 

xix. Compare the use of static and dynamic data structures. 

xx. Suggest a suitable structure for a given situation. 

b. Resource management (8 hours): 

i. Identify the resources that need to be managed within a computer system. 

ii. Evaluate the resources available in a variety of computer systems. 

iii. Identify the limitations of a range of resources in a specified computer 

system. 

iv. Describe the possible problems resulting from the limitations in the resources 

in a computer system. 

v. Explain the role of the operating system in terms of managing memory, 

peripherals and hardware interfaces. 

vi. Outline OS resource management techniques: scheduling, policies, 

multitasking, virtual memory, paging, interrupt, polling. 

vii. Discuss the advantages of producing a dedicated operating system for a 

device. 

viii. Outline how an operating system hides the complexity of the hardware from 

users and applications. 

c. Control (14 hours): 

i. Discuss a range of control systems. 

ii. Outline the uses of microprocessors and sensor input in control systems. 

iii. Evaluate different input devices for the collection of data in specified 

situations. 



iv. Explain the relationship between a sensor, the processor and an output 

transducer. 

v. Describe the role of feedback in a control system. 

vi. Discuss the social impacts and ethical considerations associated with the use 

of embedded systems. 

vii. Compare a centrally controlled system with a distributed system. 

viii. Outline the role of autonomous agents acting within a larger system. 

6. Web science: 

a. Creating the web (8 hours): 

i. Distinguish between the internet and World Wide Web (web). 

ii. Describe how the web is constantly evolving. 

iii. Identify the characteristics of the following: 

1. hypertext transfer protocol (HTTP) 

2. hypertext transfer protocol secure (HTTPS) 

3. hypertext mark-up language (HTML) 

4. uniform resource locator (URL) 

5. extensible mark-up language (XML) 

6. extensible stylesheet language transformations (XSLT) 

7. JavaScript. 

8. cascading style sheet (CSS). 

iv. Identify the characteristics of the following: 

1. uniform resource identifier (URI) 

2. URL. 

v. Describe the purpose of a URL. 

vi. Describe how a domain name server functions. 

vii. Identify the characteristics of:  

1. internet protocol (IP) 

2. transmission control protocol (TCP) 

3. file transfer protocol (FTP). 

viii. Outline the different components of a web page. 

ix. Explain the importance of protocols and standards on the web. 

x. Describe the different types of web page. 

xi. Explain the differences between a static web page and a dynamic web page. 

xii. Explain the functions of a browser. 

xiii. Evaluate the use of client-side scripting and server-side scripting in web 

pages. 

xiv. Describe how web pages can be connected to underlying data sources. 

xv. Describe the function of the common gateway interface (CGI). 

xvi. Evaluate the structure of different types of web pages. 

b. Searching the web (6 hours): 

i. Define the term search engine. 

ii. Distinguish between the surface web and the depe web. 

iii. Outline the principles of searching algorithms used by search engines. 

iv. Describe how a web crawlser functions. 

v. Discuss the relationship between data in a meta-tag and how it is accessed by 

a web crawler. 

vi. Discuss the use of parallel web crawling. 

vii. Outline the purpose of web-indexing in search engines. 



viii. Suggest how web developers can create pages that appear more prominently 

in search engine results. 

ix. Describe the different metrics used by search engines. 

x. Explain why the effectiveness of a search engine is determined by the 

assumptions made when developing it. 

xi. Discuss the use of white hat and black hat search engine optimization. 

xii. Outline future challenges to search engines as the web continues to grow. 

c. Distributed approaches to the web (6 hours): 

i. Define the terms: mobile computing, ubiquitous computing, peer-2-peer 

network, grid computing. 

ii. Compare the major features of: 

1. Mobile computing 

2. Ubiquitous computing 

3. Peer-2-peer network 

4. Grid computing 

iii. Distinguish between interoperability and open standards. 

iv. Describe the range of hardware used by distributed networks. 

v. Explain why distributed systems may act as a catalyst to aa greater 

decentralization of the web. 

vi. Distinguish between lossless and lossy compression. 

vii. Evaluate the use of decompression software in the transfer of information. 

d. The evolving web (10 hours): 

i. Discuss how the web has supported new methods of online interaction such 

as social networking. 

ii. Describe how cloud computing is different from a client-server architecture. 

iii. Discuss the effects of the use of cloud computing for specified organizations. 

iv. Discuss the management of issues such as copyright and intellectual property 

on the web. 

v. Describe the interrelationship between privacy, identification and 

authentication. 

vi. Describe the role of network architecture, protocols and standards in the 

future development of the web. 

vii. Explain why the web may be creating unregulated monopolies. 

viii. Discuss the effects of a decentralized and democratic web. 

e. HL: 

i. Analysing the web (5 hours): 

1. Describe how the web can be represented as a directed graph. 

2. Outline the difference between the web graph and sub-graphs. 

3. Describe the main features of the web graph such as bowtie structure, 

strongly connected core (SCC), diameter. 

4. Explain the role of graph theory in determining the connectivity of 

the web. 

5. Explain that search engines and web crawling use the web graph to 

access information. 

6. Discuss whether power laws are appropriate to predict the 

development of the web. 

ii. The intelligent web (10 hours): 

1. Define the term semantic web. 



2. Distinguish between the text-web and the multimedia-web. 

3. Describe the aims of the semantic web. 

4. Distinguish between an ontology and folksonomy. 

5. Describe how folksonomies and emergent social structures are 

changing the web. 

6. Explain why there needs to be a balance between expressivity and 

usability on the semantic web. 

7. Evaluate methods of searching for information on the web. 

8. Distinguish between ambient intelligence and collective intelligence. 

9. Discuss how ambient intelligence can be used to support people. 

10. Explain how collective intelligence can be applied to complex issues. 

2. IA (80 hours) (8) (20161115, 16, 29, 30, 1201) 

3. Case study (30 hours) 

References 

- CSopedia - Resources for IB Computer Science 

- Webopedia: Online Tech Dictionary for IT Professionals 

Plan 

1.  

2. Boolean 

3. Programming generally 

4. Algorithms generally 

5. Programming languages 

6. Memory units: 

a. Bit 

b. Crumb 

c. Nabble 

d. Byte 

e. Kilo-, mega-, tera- … vs kibi-, mebi-, tebi- ... 

7. Numbers: 

a. Binary 

b. Decimal: 

i. Int 

ii. Float 

c. hexadecimal 

8. String 

9. Character sets, encoded characters, character encodings 

10. Graphics units 

11. Data Compression methods 

12. Array: what it is, how to insert, get data, update, delete data in JS, dimensions 

13. Looping: 

a. For 

b. While 

c. Do-while 

d. Trace table 



14. recursion 

15. Classes and objects: three examples in UML and JS 

16. Array: properties and methods generally for 

a. Static size 

b. Dynamically sized 

17. Linked list: circular and non-circular: 

a. Singly 

b. Doubly 

18. Stack: 

a. Properties and methods generally 

b. As an array: 

i. Dynamic 

ii. static 

c. As a singly-linked list 

i. Dynamic 

ii. static 

d. As a doubly-linked list 

i. Dynamic 

ii. Static 

19. Queue: 

a. Properties and methods generally 

b. As an array 

i. Dynamic 

ii. static 

c. As a singly-linked list 

i. Dynamic 

ii. Static 

d. As a doubly-linked list 

i. Dynamic 

ii. Static 

20. Tree: parent, left-child, right-child, subtree, root and leaf. 

a. types: 

i. Binary 

ii. Non-binary 

b. Tree traversal: 

i. Inorder, 

ii. postorder and 

iii. preorder  

21. XML: 

a. XML without rules 

b. Element syntax: 

i. UML 

ii. Correct XML 

iii. DTD 

iv. XSD 

v. Wrong XML 

vi. subelement 

c. Prologue 



d. Root element 

e. Tags 

f. Strict hierarchy 

g. Case sensitivity 

h. Comments 

22. Configuring web server 

23. HTML & CSS: 

a. Main elements 

b. CSS 

c. Text 

d. Links 

e. Dimensions 

f. Positioning 

g. Lists 

h. Tables 

i. Background 

j. Forms 

k. Audio-video 

l. Transformations 

m. Animations 

n. UX 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Studying computer science 

12IB 

We have contact lessons two on every: 

- Tuesday at 1020, 

- Wednesday at 1230, 

- HL: Thursday at 0830.  

Topics: 

1. System fundamentals (20 hours): 

a. Systems in organizations (): 

i. Identify the context for which a new system is planned. () 

ii. Describe the need for change management. () 

iii. Outline compatibility issues resulting from situations including legacy 

systems or business mergers. () 

iv. Compare the implementation of systems using a client’s hardware with 

hosting systems remotely. () 

v. Evaluate alternative installation processes. () 

vi. Discuss problems that may arise as a part of data migration. () 

vii. Suggest various types of testing. Suggest various types of testing. () 

viii. Describe the importance of user documentation. () 

ix. Evaluate different methods of providing user documentation. () 

x. Evaluate different methods of delivering user training. () 

xi. Identify a range of causes of data loss. () 

xii. Outline the consequences of data loss in a specified situation. () 

xiii. Describe a range of methods that can be used to prevent data loss. () 

xiv. Describe strategies for managing releases and updates. () 

b. System design basics (10 hours) (1) 

i. Define the terms: hardware, software, peripheral, network, human resources. 

() 

ii. Describe the roles that a computer can take in a networked world. () 

iii. Discuss the social and ethical issues associated with a networked world. () 

iv. Identify the relevant stakeholders when planning a new system. () 

v. Describe methods of obtaining requirements from stakeholders. () 

vi. Describe appropriate techniques for gathering the information needed to 

arrive at a workable solution. () 

vii. Construct suitable representations to illustrate system requirements. () 

viii. Describe the purpose of prototypes to demonstrate the proposed system to the 

client. () 

ix. Discuss the importance of iteration during the design process. () 

x. Explain the possible consequences of failing to involve the end-user in the 

design process. 

xi. Discuss the social and ethical issues associated with the introduction of new 

IT systems. 

xii. Define the term usability. 

xiii. Identify a range of usability problems with commonly used digital devices. 

(20161108) 



xiv. Identify methods that can be used to improve the accessibility of systems. 

xv. Identify a range of usability problems that can occur in a system. 

xvi. Discuss the moral, ethical, social, economic and environmental implications 

of the interaction between humans and machines. 

2. Computer organization (6 hours): 

a. Outline the architecture of the central processing unit (CPU) and the functions of the 

arithmetic logic unit (ALU) and the control unit (CU) and the registers within the 

CPU. 

b. Describe primary memory. 

c. Explain the use of cache memory. 

d. Explain the machine instruction cycle. 

e. Identify the need for persistent storage. 

f. Describe the main functions of an operating system. 

g. Outline the use of a range of application software. 

h. Identify common features of applications. 

i. Define the terms: bit, byte, binary, denary/decimal, hexadecimal. 

j. Outline the way in which data is represented in the computer. 

k. Define the Boolean operators: AND, OR, NOT, NAND, NOR and XOR. 

l. Construct truth tables using the above operators. 

m. Construct a logic diagram using AND, OR, NOT, NAND, NOR and XOR gates. 

3. Networks (9 hours): (1) 

a. Identify different types of networks. 

b. Outline the importance of standards in the construction of networks. 

c. Describe how communication over networks is broken down into different layers. 

d. Identify the technologies required to provide a VPN. 

e. Evaluate the use of a VPN. 

f. Define the terms: protocol, data packet. 

g. Explain why protocols are necessary. (20161109) 

h. Explain why the speed of data transmission across a network can vary. 

i. Explain why compression of data is often necessary when transmitting across a 

network. 

j. Outline the characteristics of different transmission media. 

k. Explain how data is transmitted by packet switching. 

l. Outline the advantages and disadvantages of wireless networks. () 

m. Describe the hardware and software components of a wireless network. 

n. Describe the characteristics of wireless networks. 

o. Describe the different methods of network security. 

p. Evaluate the advantages and disadvantages of each method of network security. 

4. Computational thinking, problem-solving and programming (45 hours): 

a. General principles (10 hours): () 

i. Identify the procedure appropriate to solving a problem. 

ii. Evaluate whether the order in which activities are undertaken will result in 

the required outcome. 

iii. Explain the role of sub-procedures in solving a problem. 

iv. Identify when decision-making is required in a specified situation. 

v. Identify the decisions required for the solution to a specified problem. 

vi. Identify the condition associated with a given decision in a specified problem. 

vii. Explain the relationship between the decisions and conditions of a system. 



viii. Deduce logical rules for real-world situations. 

ix. Identify the inputs and outputs required in a solution. 

x. Identify pre-planning in a suggested problem and solution. 

xi. Explain the need for pre-conditions when executing an algorithm. () 

xii. Outline the pre- and post-conditions to a specified problem. 

xiii. Identify exceptions that need to be considered in a specified problem 

solution. 

xiv. Identify the parts of a solution that could be implemented concurrently. 

xv. Describe how concurrent processing can be used to solve a problem. 

xvi. Evaluate the decision to use concurrent processing in solving a problem. 

xvii. Identify examples of abstraction. 

xviii. Explain why abstraction is required in the derivation of computational 

solutions for a specified situation. 

xix. Construct an abstraction from a specified situation. 

xx. Distinguish between a real-world entity and its abstraction. 

b. Connecting computational thinking and program design (22 hours): () 

i. Describe the characteristics of standard algorithms on linear arrays. 

ii. Outline the standard operations of collections. 

iii. Discuss an algorithm to solve a specific problem. 

iv. Analyse an algorithm presented as a flow chart. 

v. Analyse an algorithm presented as pseudocode. () 

vi. Construct pseudocode to represent an algorithm. () 

vii. Suggest suitable algorithms to solve a specific problem. 

viii. Deduce the efficiency of an algorithm in the context of its use. 

ix. Determine the number of times a step in an algorithm will be performed for 

given input data. 

c. introduction to programming (13 hours): (5) 

i. State the fundamental operations of a computer. 

ii. Distinguish between fundamental and compound operations of a computer. 

iii. Explain the essential features of a computer language. () 

iv. Explain the need for higher level languages. (20161109) 

v. Outline the need for a translation process from a higher level language to 

machine executable code. 

vi. Define the terms: variable, constant, operator, object. (20161123, 1201) 

vii. Define the operators =, ≠, <, <=, >, >=, mod, div. 

viii. Analyse the use of variables, constants and operators in algorithms. 

ix. Construct algorithms using loops, branching. 

x. Describe the characteristics and applications of a collection. 

xi. Construct algorithms using the access methods of a collection. 

xii. Discuss the need for sub-programmes and collections within programmed 

solutions. (20161110) 

xiii. Construct algorithms using pre-defined sub-programmes, one-dimensional 

arrays and/or collections. 

5. HL: 

a. Abstract data structures (23 hours) (13): 

i. Identify a situation that requires the use of recursive thinking. 

ii. Identify recursive thinking in a specified problem solution. 

iii. Trace a recursive algorithm to express a solution to a problem. 



iv. Describe the characteristics of a two-dimensional array. () 

v. Construct algorithms using two-dimensional arrays. () 

vi. Describe the characteristics and applications of a stack. () 

vii. Construct algorithms using the access methods of a stack. () 

viii. Describe the characteristics and applications of a queue. (20161129) 

A Gentle Introduction to Data Structures: How Queues Work 

ix. Construct algorithms using the access methods of a queue. (20161130) 

x. Explain the use of arrays as static stacks and queues. 

xi. Describe the features and characteristics of a dynamic data structure. 

xii. Describe how linked lists operate logically. (20161115, 16, 17, 22) 

xiii. Sketch linked lists (single, double and circular). 

xiv. Describe how trees operate logically (both binary and non-binary). 

(20161108) 

xv. Define the terms: parent, left-child, right-child, subtree, root and leaf. 

xvi. State the result of inorder, postorder and preorder tree traversal. 

xvii. Sketch binary trees. 

xviii. Define the term dynamic data structure. 

xix. Compare the use of static and dynamic data structures. 

xx. Suggest a suitable structure for a given situation. 

b. Resource management (8 hours): 

i. Identify the resources that need to be managed within a computer system. 

ii. Evaluate the resources available in a variety of computer systems. 

iii. Identify the limitations of a range of resources in a specified computer 

system. 

iv. Describe the possible problems resulting from the limitations in the resources 

in a computer system. 

v. Explain the role of the operating system in terms of managing memory, 

peripherals and hardware interfaces. 

vi. Outline OS resource management techniques: scheduling, policies, 

multitasking, virtual memory, paging, interrupt, polling. 

vii. Discuss the advantages of producing a dedicated operating system for a 

device. 

viii. Outline how an operating system hides the complexity of the hardware from 

users and applications. 

c. Control (14 hours): (1) 

i. Discuss a range of control systems. 

ii. Outline the uses of microprocessors and sensor input in control systems. 

iii. Evaluate different input devices for the collection of data in specified 

situations. 

iv. Explain the relationship between a sensor, the processor and an output 

transducer. 

v. Describe the role of feedback in a control system. 

vi. Discuss the social impacts and ethical considerations associated with the use 

of embedded systems. 

vii. Compare a centrally controlled system with a distributed system. (20161110) 

viii. Outline the role of autonomous agents acting within a larger system. 

6. Web science: 

a. Creating the web (8 hours): (8) 



i. Distinguish between the internet and World Wide Web (web). 

ii. Describe how the web is constantly evolving. 

iii. Identify the characteristics of the following: 

1. hypertext transfer protocol (HTTP) 

2. hypertext transfer protocol secure (HTTPS) 

3. hypertext mark-up language (HTML) (20160914, 15, 20) 

4. uniform resource locator (URL) 

5. extensible mark-up language (XML) (20160914) 

6. extensible stylesheet language transformations (XSLT) 

7. JavaScript. 

8. cascading style sheet (CSS). (20160922) 

iv. Identify the characteristics of the following: 

1. uniform resource identifier (URI) 

2. URL. 

v. Describe the purpose of a URL. 

vi. Describe how a domain name server functions. 

vii. Identify the characteristics of:  

1. internet protocol (IP) 

2. transmission control protocol (TCP) 

3. file transfer protocol (FTP). 

viii. Outline the different components of a web page. 

ix. Explain the importance of protocols and standards on the web. 

x. Describe the different types of web page. 

xi. Explain the differences between a static web page and a dynamic web page. 

xii. Explain the functions of a browser. 

xiii. Evaluate the use of client-side scripting and server-side scripting in web 

pages. 

xiv. Describe how web pages can be connected to underlying data sources. 

xv. Describe the function of the common gateway interface (CGI). 

xvi. Evaluate the structure of different types of web pages. 

b. Searching the web (6 hours): 

i. Define the term search engine. 

ii. Distinguish between the surface web and the depe web. 

iii. Outline the principles of searching algorithms used by search engines. 

iv. Describe how a web crawlser functions. 

v. Discuss the relationship between data in a meta-tag and how it is accessed by 

a web crawler. 

vi. Discuss the use of parallel web crawling. 

vii. Outline the purpose of web-indexing in search engines. 

viii. Suggest how web developers can create pages that appear more prominently 

in search engine results. 

ix. Describe the different metrics used by search engines. 

x. Explain why the effectiveness of a search engine is determined by the 

assumptions made when developing it. 

xi. Discuss the use of white hat and black hat search engine optimization. 

xii. Outline future challenges to search engines as the web continues to grow. 

c. Distributed approaches to the web (6 hours): 



i. Define the terms: mobile computing, ubiquitous computing, peer-2-peer 

network, grid computing. 

ii. Compare the major features of: 

1. Mobile computing 

2. Ubiquitous computing 

3. Peer-2-peer network 

4. Grid computing 

iii. Distinguish between interoperability and open standards. 

iv. Describe the range of hardware used by distributed netweorks. 

v. Explain why distributed systems may act as a catalyst to aa greater 

decentralization of the web. 

vi. Distinguish between lossless and lossy compresison. 

vii. Evaluate the use of decompression software in the transfer of information. 

d. The evolving web (10 hours): 

i. Discuss how the web has supported new methords of online interaction such 

as social networking. 

ii. Describe how cloud computing is different from a client-server architecture. 

iii. Discuss the effects of the use of cloud computing for specified organizations. 

iv. Discuss the management of issues such as copyright and intellectual property 

on the web. 

v. Describe the interrelationship between privacy, identification and 

authentication. 

vi. Describe the role of network architecture, protocols and standards in the 

future development of the web. 

vii. Explain why the web may be creating unregulated monopolies. 

viii. Discuss the effects of a decentralized and democratic web. 

e. HL: 

i. Analysing the web (5 hours): 

1. Describe how the web can be represented as a directed graph. 

2. Outline the difference between the web graph and sub-graphs. 

3. Describe the main features of the web graph such as bowtie structure, 

strongly connected core (SCC), diameter. 

4. Explain the role of graph theory in determining the connectivity of 

the web. 

5. Explain that search engines and web crawling use the web graph to 

access information. 

6. Discuss whether power laws are appropriate to predict the 

development of the web. 

ii. The intelligent web (10 hours): 

1. Define the term semantic web. 

2. Distinguish between the text-web and the multimedia-web. 

3. Describe the aims of the semantic web. 

4. Distinguish between an ontology and folksonomy. 

5. Describe how folksonomies and emergent social structures are 

changing the web. 

6. Explain why there needs to be a balance between expressivity and 

usability on the semantic web. 

7. Evaluate methods of searching for information on the web. 



8. Distinguish between ambient intelligence and collective intelligence. 

9. Discuss how ambient intelligence can be used to support people. 

10. Explain how collective intelligence can be applied to complex issues. 

2. IA (80 hours) (36) (20160908, 20, 21, 27, 28, 29, 1004, 05, 06, 11, 12, 13, 18, 19, 20, 1101, 

02, 03, 23, 24) 

3. Case study (30 hours) 

CSopedia - Resources for IB Computer Science 

 


