
 
 
 
Timekeeper 

o one volunteer keeps the time 
spent programming 

o one volunteer keeps the time 
spent executing the program 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

programmer 
o can use the whiteboard 
o can and should speak and think  

out loud and ask for help 

o  
o can and should speak and think loudly 

and ask for help 

 
 
 
 
 
 
 
CPU 

o only understand the instructions: 
§ fetch a value from a memory 

address into register N ➔ 
returns 0 if succeded else 1 

§ push the value from register N to a 
memory address ➔ returns 0 if 
succeded else 1 

§ compare var0 and var1 ➔ 
returns 0 if var0 ≥ var1 else 1 

 
 

 
 
 
CPU register 

o a value fetched from memory is kept in 
short-term memory by the registers 

o the result value of an operation is stored 
in one register 
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Fetch, push, compare 



 
 
 
Timekeeper 

o one volunteer keeps the time 
spent programming 

o one volunteer keeps the time 
spent executing the program 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

programmer 
o can use the whiteboard 
o can and should speak and think  

out loud and ask for help 

o  
o can and should speak and think loudly 

and ask for help 

 
 
 
 
 
 
 
CPU 

o only understand the instructions: 
§ fetch a value from a memory 

address into register N ➔ 
returns 0 if succeded else 1 

§ push the value from register N to a 
memory address ➔ returns 0 if 
succeded else 1 

§ compare var0 and var1 ➔ 
returns 0 if var0 ≥ var1 else 1 

 
 

 
 
 
CPU register 

o a value fetched from memory is kept in 
short-term memory by the registers 

o the result value of an operation is stored 
in one register 

 
 

 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

R2 

fetch, push, compare 



 
 
 
CPU register 

o a value fetched from memory is kept in 
short-term memory by the registers 

o the result value of an operation is stored 
in one register 

 
 
 
 
 
CPU register 

o each register has a tag: R1, R2, R3, R4 
o a value fetched from memory is kept in 

short-term memory by the registers 
o the result value of an operation is stored 

in one register 
 
 
 
 
 
RAM 

• own a value, i.e. they hold on a tarot 
card 

• have an address based on their seating 
order: 0th seat, 1st seat, 2nd seat, 3rd 
seat, 4th seat, etc… 

• when fetched, walk to the 
corresponding register and hand in 
their value (card) 

• when pushed, walk to the 
corresponding register and fetch their 
new value (card) 

 
 
 
RAM 

• own a value, i.e. they hold on a tarot 
card 

• have an address based on their seating 
order: 0th seat, 1st seat, 2nd seat, 3rd 
seat, 4th seat, etc… 

• when fetched, walk to the 
corresponding register and hand in 
their value (card) 

• when pushed, walk to the 
corresponding register and fetch their 
new value (card) 
 

  

R3 

R4 

address 0 

address 1 



RAM 
• own a value, i.e. they hold on a tarot 

card 
• have an address based on their seating 

order: 0th seat, 1st seat, 2nd seat, 3rd 
seat, 4th seat, etc… 

• when fetched, walk to the 
corresponding register and hand in 
their value (card) 

• when pushed, walk to corresponding 
register and fetch their new value (card) 

 
 
 
RAM 

• own a value, i.e. they hold on a tarot 
card 

• have an address based on their seating 
order: 0th seat, 1st seat, 2nd seat, 3rd 
seat, 4th seat, etc… 

• when fetched, walk to the 
corresponding register and hand in 
their value (card) 

• when pushed, walk to corresponding 
register and fetch their new value (card) 

 
 
RAM 

• own a value, i.e. they hold on a tarot 
card 

• have an address based on their seating 
order: 0th seat, 1st seat, 2nd seat, 3rd 
seat, 4th seat, etc… 

• when fetched, walk to the 
corresponding register and hand in 
their value (card) 

• when pushed, walk to corresponding 
register and fetch their new value (card) 

 
 
RAM 

• own a value, i.e. they hold on a tarot 
card 

• have an address based on their seating 
order: 0th seat, 1st seat, 2nd seat, 3rd 
seat, 4th seat, etc… 

• when fetched, walk to the 
corresponding register and hand in 
their value (card) 

• when pushed, walk to corresponding 
register and fetch their new value (card) 
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address 3 

address 2 

address 5 



RAM 
• own a value, i.e. they hold on a tarot 

card 
• have an address based on their seating 

order: 0th seat, 1st seat, 2nd seat, 3rd 
seat, 4th seat, etc… 

• when fetched, walk to the 
corresponding register and hand in 
their value (card) 

• when pushed, walk to corresponding 
register and fetch their new value (card) 

 
 
 
RAM 

• own a value, i.e. they hold on a tarot 
card 

• have an address based on their seating 
order: 0th seat, 1st seat, 2nd seat, 3rd 
seat, 4th seat, etc… 

• when fetched, walk to the 
corresponding register and hand in 
their value (card) 

• when pushed, walk to corresponding 
register and fetch their new value (card) 

 
 
RAM 

• own a value, i.e. they hold on a tarot 
card 

• have an address based on their seating 
order: 0th seat, 1st seat, 2nd seat, 3rd 
seat, 4th seat, etc… 

• when fetched, walk to the 
corresponding register and hand in 
their value (card) 

• when pushed, walk to corresponding 
register and fetch their new value (card) 

 
 
RAM 

• own a value, i.e. they hold on a tarot 
card 

• have an address based on their seating 
order: 0th seat, 1st seat, 2nd seat, 3rd 
seat, 4th seat, etc… 

• when fetched, walk to the 
corresponding register and hand in 
their value (card) 

• when pushed, walk to corresponding 
register and fetch their new value (card) 
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address 8 

address 9 

address 6 



RAM 
• own a value, i.e. they hold on a tarot 

card 
• have an address based on their seating 

order: 0th seat, 1st seat, 2nd seat, 3rd 
seat, 4th seat, etc… 

• when fetched, walk to the 
corresponding register and hand in 
their value (card) 

• when pushed, walk to corresponding 
register and fetch their new value (card) 

 
 
 
RAM 

• own a value, i.e. they hold on a tarot 
card 

• have an address based on their seating 
order: 0th seat, 1st seat, 2nd seat, 3rd 
seat, 4th seat, etc… 

• when fetched, walk to the 
corresponding register and hand in 
their value (card) 

• when pushed, walk to corresponding 
register and fetch their new value (card) 

 
 
RAM 

• own a value, i.e. they hold on a tarot 
card 

• have an address based on their seating 
order: 0th seat, 1st seat, 2nd seat, 3rd 
seat, 4th seat, etc… 

• when fetched, walk to the 
corresponding register and hand in 
their value (card) 

• when pushed, walk to corresponding 
register and fetch their new value (card) 

 
 
RAM 

• own a value, i.e. they hold on a tarot 
card 

• have an address based on their seating 
order: 0th seat, 1st seat, 2nd seat, 3rd 
seat, 4th seat, etc… 

• when fetched, walk to the 
corresponding register and hand in 
their value (card) 

• when pushed, walk to corresponding 
register and fetch their new value (card) 
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RAM 
• own a value, i.e. they hold on a tarot 

card 
• have an address based on their seating 

order: 0th seat, 1st seat, 2nd seat, 3rd 
seat, 4th seat, etc… 

• when fetched, walk to the 
corresponding register and hand in 
their value (card) 

• when pushed, walk to corresponding 
register and fetch their new value (card) 

 
 
 
RAM 

• own a value, i.e. they hold on a tarot 
card 

• have an address based on their seating 
order: 0th seat, 1st seat, 2nd seat, 3rd 
seat, 4th seat, etc… 

• when fetched, walk to the 
corresponding register and hand in 
their value (card) 

• when pushed, walk to corresponding 
register and fetch their new value (card) 

 
 
RAM 

• own a value, i.e. they hold on a tarot 
card 

• have an address based on their seating 
order: 0th seat, 1st seat, 2nd seat, 3rd 
seat, 4th seat, etc… 

• when fetched, walk to the 
corresponding register and hand in 
their value (card) 

• when pushed, walk to corresponding 
register and fetch their new value (card) 

 
 
RAM 

• own a value, i.e. they hold on a tarot 
card 

• have an address based on their seating 
order: 0th seat, 1st seat, 2nd seat, 3rd 
seat, 4th seat, etc… 

• when fetched, walk to the 
corresponding register and hand in 
their value (card) 

• when pushed, walk to corresponding 
register and fetch their new value (card) 
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address 14 



RAM 
• own a value, i.e. they hold on a tarot 

card 
• have an address based on their seating 

order: 0th seat, 1st seat, 2nd seat, 3rd 
seat, 4th seat, etc… 

• when fetched, walk to the 
corresponding register and hand in 
their value (card) 

• when pushed, walk to corresponding 
register and fetch their new value (card) 

 
 
 
RAM 

• own a value, i.e. they hold on a tarot 
card 

• have an address based on their seating 
order: 0th seat, 1st seat, 2nd seat, 3rd 
seat, 4th seat, etc… 

• when fetched, walk to the 
corresponding register and hand in 
their value (card) 

• when pushed, walk to corresponding 
register and fetch their new value (card) 

 
 
RAM 

• own a value, i.e. they hold on a tarot 
card 

• have an address based on their seating 
order: 0th seat, 1st seat, 2nd seat, 3rd 
seat, 4th seat, etc… 

• when fetched, walk to the 
corresponding register and hand in 
their value (card) 

• when pushed, walk to corresponding 
register and fetch their new value (card) 

 
 
RAM 

• own a value, i.e. they hold on a tarot 
card 

• have an address based on their seating 
order: 0th seat, 1st seat, 2nd seat, 3rd 
seat, 4th seat, etc… 

• when fetched, walk to the 
corresponding register and hand in 
their value (card) 

• when pushed, walk to corresponding 
register and fetch their new value (card) 
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RAM 
• own a value, i.e. they hold on a tarot 

card 
• have an address based on their seating 

order: 0th seat, 1st seat, 2nd seat, 3rd 
seat, 4th seat, etc… 

• when fetched, walk to the 
corresponding register and hand in 
their value (card) 

• when pushed, walk to corresponding 
register and fetch their new value (card) 

 
 
 
RAM 

• own a value, i.e. they hold on a tarot 
card 

• have an address based on their seating 
order: 0th seat, 1st seat, 2nd seat, 3rd 
seat, 4th seat, etc… 

• when fetched, walk to the 
corresponding register and hand in 
their value (card) 

• when pushed, walk to corresponding 
register and fetch their new value (card) 
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