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 (b) Any three from: 
• Ensures related data in tables are consistent 

 
• If one table has a foreign key (the ‘foreign’ table)… 
• … then it is not possible to add a record to that table / the ‘foreign’ table  
• … unless there is a corresponding record in the linked table with a corresponding 

primary key (the ‘primary’ table) 
• Cascading delete 
• If a record is deleted in the ‘primary’ table… 
• all corresponding linked records in ‘foreign’ tables must also be deleted 

 
• Cascading update 
• If a record in the ‘primary’ table is modified… 
• … all linked records in foreign tables will also be modified [3] 

 
 
2 (a) Any two from: 
 

• DRAM has to be refreshed / charged 
// SRAM does not request a refresh 

 
• DRAM uses a single transistor and capacitor 

// SRAM uses more than one transistor to form a memory cell  
// SRAM has more complex circuitry  

 
• DRAM stores each bit as a charge 

// SRAM each bit is stored using a flip-flop / latch 
 

• DRAM uses higher power( because it requires more circuitry for refreshing) 
// SRAM uses less power (no need to refresh) 

 
• DRAM less expensive (to purchase / requires fewer transistors ) 

// SRAM is more expensive (to buy as it requires more transistors) 
 

• DRAM has slower access time / speed (because it needs to be refreshed) 
// SRAM has faster access times 

 
• DRAM can have higher storage / bit / data density  

// SRAM has lower storage / bit / data density 
 

• DRAM used in main memory 
// SRAM used in cache memory [2] 

QUESTION 6.
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 (b) (i) Any two from 
 

• The hardware is unusable without an OS // hides complexity of hardware from user 
 

• Acts as an interface / controls communications  between user and hardware / 
hardware and software 

 
• Provides software platform / environment on which other programs can be run [2] 

 
  (ii) Any two from: 
 

• Process  /  task / resource management 
 

• Main memory management 
 

• Peripheral / hardware / device management  
 

• File / secondary storage management 
 

• Security management 
 

• Provision of a software platform / environment on which other programs can be run 
– only if not given in part (b)(i) 

 
• Interrupt handling 

 
• Provision of a user interface run – only if not given in part (b)(i) [2] 

 
 
 (c) Any two from:  
 

• A DLL file is a shared library file 
 

• Code is saved separately from the main .EXE files 
 

• Code is only loaded into main memory when required at run-time 
 

• The DDL file can be made available to several applications (at the same time) [2] 
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8 (a) ONE mark for each bullet point from MAX TWO groups. 
 

• The code is already written 
• (So the programmer is not starting over again) which saves time 
 
• The code will have been used by many people 
• So it should be already thoroughly tested // relatively error-free 
 
• The programmer can use, e.g. mathematical / graphics functions, etc. (may not know 

how to code) 
• Can be sure that the function will perform as it should // simplifies the program. 
 
• The code should conform to industry standards 
• And therefore contribute towards a more robust program 

[4] 
 
 (b) (i)  ONE mark for each benefit, and ONE mark for a further expansion. 
 

• The executable file is smaller / the executable does not contain all the library 
routines … 

• … DLL files are only loaded into memory when required. 
 
• Changes / improvements  / error correction to the DLL file code are done 

independently of the main program... 
• … So there is no need to recompile the main program 
• … All programs using it will benefit 
 
• A single DLL file can be made available to several application programs... 
• … Saving space in memory / easing the pressure on memory 

[4] 
 
  (ii) ONE mark for each bullet point from MAX ONE group. 
 

• The executable code is not self-contained … 
• … the DLL file(s) needed to be included at run time. 
 
• Appropriate (linking) software must be available at run-time … 
• … to link / include / import the DLL files.   
 
• The DLL file must be present … 
• … otherwise (unable to find X.dll) errors 
 
• Unexpected changes to the DLL file / corrupted DLL file … 
• … could mean the program stops working as expected 

 
• Malicious changes to the DLL file … 
• … could install a virus on the user’s computer / related files could be corrupted 

 
[2] 

QUESTION 7.
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Question Answer Marks 

5(b) 1 mark per bullet point for each justification, to max 2 
 
Either Unethical 
• Amit has a responsibility to his company 
• He should have taken it to the police rather than putting it on the 

Internet  
• He has a signed agreement to say he will not give anything away 
• Reference to IEEE standards in context 
 
Or Ethical 
• Amit is acting in the public interest 
• Amit may not have actually signed the confidentiality agreement 
• If acting illegally, the multinational company should be brought to justice 
• Reference to IEEE standards in context 

2

5(c) 1 mark per bullet point for each justification, to max 2 
 
Either Ethical 
• It might save people’s jobs 
• Farah is acting in the best interest of her company  
• Reference to IEEE standards in context 
 
Or Unethical 
• Farah has a responsibility to act in the best interest of her client 
• It could give her company a bad reputation 
• Reference to IEEE standards in context 

2

Question Answer Marks 

6(a) 1 mark for each method to max 2 
 
• Biometric authentication // by example 
• Two-step authentication // by example 
• Firewall / proxy 
• Encryption  
• Different access rights for different users   
• Password protect file (using a different password) 
• Anti-malware 

2

6(b)(i) 1 mark per bullet to max 2 
 
• Pre-existing / pre-compiled / pre-written modules / code « 
• « can be linked into her program (without amendment) 
• To perform common / complex tasks 

2

QUESTION 8.
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Question Answer Marks 

6(b)(ii) 1 mark per bullet point. Max 2 for one benefit, max 2 for one drawback 
 
Benefit: 
• Less code needs to be written  
• « saves time / saves re-inventing the wheel 
 
• Pre-tested // Used by many people  
• ... reduces time testing // can be fairly sure that the function will perform 

as it should  
 
• Can be written in a different programming language  
• « making use of special features of that language 
 
• Can be complex algorithms (e.g. mathematical/graphics functions)  
• ... she does not need to work out how to write it // «that she may not 

know how to code 
 
• Simplifies the program  
• « since just the name of the function included in the source code 
 
Drawback: 
• Compatibility issues  
• « may not work with the other code/may require changing program for 

it to work 
 

• Not guaranteed thorough testing  
• « may be unknown or unexpected bugs / virus 
 
• Library routine may not meet exact needs 
•  « may give unexpected results // « may need editing 
 
• If library routine is changed 
• « there may be unexpected results / errors  

4
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Question Answer Marks 

6(c) 1 mark per bullet point. Max 3 marks for interpreter, max 3 marks for 
compiler 
 
Interpreter: 
• Used during development 
• Debugging is easier  
• « Because errors are reported as they are found // No need to wait 

until the end of the process for the error report 
• « Because errors can be corrected as they are found 
 
Compiler: 
• Compiler used when development complete // compiler used when 

program ready for distribution 
• Produces an executable file (.exe) 
• « After compilation the compiler does not need to be present for the 

program to run  
• « The program can be given to others without access to (source) code 
• « Final program does not need to be re-compiled each time it is run 
• Cross-compilation, the program can be compiled to run on different 

platforms 

4
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Question Answer Marks 

2(c)(iii) 1 mark per bullet point 
 
• Select with correct 5 fields  
• From LICENCE 
• Where ExpiryDate <= '31/12/2019' (any appropriate date type) 
• Group by CustomerID 
• Order by Cost (with or without ASC, but not DESC) 

 
SELECT CustomerID, SoftwareID, LicenceType,  
       Cost, ExpiryDate 
FROM LICENCE 
WHERE ExpiryDate <= '31/12/2019'  
GROUP BY CustomerID ORDER BY Cost;

5

Question Answer Marks 

3(a)(i) 1 mark for each advantage, 1 mark for a valid expansion to max 2 × 2 
 
• Code is already tested 
• so it is more robust/likely to work 
 
• Saves programming time 
• code does not have to be written/re-written from scratch 
 
• The programmer can use e.g. mathematical functions 
• that s/he may not know how to code 
 
• If there is an improvement in the library routine 
• the program updates automatically 

4

3(a)(ii) 1 mark per bullet point to max 2 
 
• A collection of self-contained (shared library) programs 
• that are already compiled 
• Linked to the main program during execution 
• Library program code is separate from the .EXE file 
• Library file only loaded into memory when required at run time 
• A DLL file can be made available to several applications (at the same 

time) 
• If DLL routine is updated the program that uses it will run the update 

2

3(b)(i) 1 mark per bullet point to max 1 
 
• Errors can be corrected as they occur 
• Can run a partially complete program when developing  
• The effect of any change made to the code can be seen immediately 

1

QUESTION 9.
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Question Answer Marks 

3(b)(ii) 1 mark per bullet point to max 3 
 
• Produces an executable file 
• User does not have access to source code 
• It will (probably) be faster to run the executable 
• Code does not have to be compiled each time it is run 
• Does not need the compiler to be present at run-time 

3

Question Answer Marks 

4(a) 1 mark for naming a principle, 1 mark for description to max 3 × 2 
 
• Product 
• Software engineers shall ensure that their products and related 

modifications meet the highest professional standards possible. 
 

• Judgement 
• Software engineers shall maintain integrity and independence in their 

professional judgement. 
 

• Management 
• Software engineering managers and leaders shall subscribe to and 

promote an ethical approach to the management of software 
development and maintenance. 

 
• Profession 
• Software engineers shall advance the integrity and reputation of the 

profession consistent with the public interest. 
 

• Colleagues 
• Software engineers shall be fair to and supportive of their colleagues. 
 
• Self 
• Software engineers shall participate in life-long learning regarding the 

practice of their profession and shall promote an ethical approach to the 
practice of the profession. 

6

4(b) 1 mark per bullet point to max 2 × 2 
 
Data backup 
• A copy of data will have been made and stored elsewhere. 
• If the original is lost, the backup can be used to restore the data. 
 
Disk-mirroring 
• The data is stored on two disks simultaneously. 
• If the first disk drive fails, the data is accessed from the second disk. 

4
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Question Answer Marks 

1(c) 1 mark per bullet point to max 4, max 3 for router, max 3 for gateway 
Only award the repeated bullet points (1 to 5 in each section) once 
 
Router:  
• Connects two (or more) networks 
• Can connect a network to a WAN // acts as the single access point 

for« 
• Receives packets and forwards towards the destination 
• «using the IP address of the destination  
• Assigns private IP addresses 
• Operates between similar networks // networks using the same protocol 
• Can be used to segment a network 
 
Gateway: 
• Connect two (or more) networks 
• Can connect a network to a WAN // acts as the single access point 

for« 
• Receives packets and send packets towards the destination 
• «using the IP address of the destination  
• Assigns private IP addresses 
• Connects two dissimilar networks // networks that use different 

protocols 

4

1(d) 1 mark per bullet point to max 3 for any valid answer 
 
For example: 
• File server 
• Print server 
• Proxy server 
• Web server 
• Application server 

3

Question Answer Marks 

2(a)(i) 1 mark for correct answer 
 
• To convert a (higher level) programming language to a different form  

1

2(a)(ii) 1 mark per bullet point to max 2 
 
• Easier de-bugging 
• «because errors can be corrected in real time 
• The effect of any change made to the code can be seen immediately 
• Parts of the program can be tested, without all the program code being 

available 

2

2(a)(iii) 1 mark for correct answer 
 
Assembler 

1

QUESTION 10.



9608/12 Cambridge International AS/A Level – Mark Scheme 
PUBLISHED 

May/June 2019
 

© UCLES 2019 Page 5 of 11 
 

Question Answer Marks 

2(b) 1 mark per bullet point to max 2 
 
• The code is already written so the programmer is not starting over again 

which saves time 
• The code will have been used by many people so it should be already 

thoroughly tested and relatively error-free / won’t need re-testing 
• The programmer can use e.g. mathematical / graphics functions etc. 

that he may not know how to code 
• Use of named library functions can simplify the program and make it 

easier to read 
• The library routine code should conform to industry standards and 

therefore contribute towards a more robust program 

2

Question Answer Marks 

3(a) 1 mark for each error and correction 
 
• Line 02  should be +1 not −1 // PC ← [PC] + 1 
• Line 03  should be double brackets around MAR //  
    MDR ← [[MAR]] 
• Line 04  should be MDR not MAR // CIR ← [MDR] 

3

3(b) 1 mark for each group to max. 2 
 
• Data movement 
• Arithmetic operations 
• (Unconditional and conditional) jump instructions 
• Compare instructions 
• Modes of addressing 

2

3(c) 1 mark per bullet 
 
• Storing 0 in 401 (line 51) 
• Loading memory location 300, value 2 to ACC (line 52) 
• Adding 64 to ACC to give 66 (line 55) 
• Outputting B (line 56) 
• Load 0 (line 57), increment ACC (line 58) and store 1 in 401 (line 59) 
• Incrementing IX (line 60) 
• Loading 5 (line 52), adding 64 (line 55), outputting E (line 56) loading 1 

(line 57), incrementing ACC (line 58), storing 2 in 401 (line 59) and 
incrementing IX (line 60) 

• Load 0 (line 52) and end 

8

  


