T hink ke a Computer

Don't just learn to code: learn to think like a computer scientist
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Where are sub-system boundaries?
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Explain problem to someone else. Profiling reveals timing bottlenecks, nothing about logic.
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’ | Show the bug, its cause, how to check fix |

if infixed bugs remain.., (6, 9, 10) Don't twist facts to fit theories. Derive theories to fit facts.

[7' Log changes & effects. 4. Watch failure closely. Theorize. J

Change it back if no effect on bug. 5. Divide. Conquer.

Look at inputs/outputs at each location.
Goo in outputs => bug upstream.

No goo => bug downstream.
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[6. Change one thing at a time. J
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Abstraction Decomposition Pattern Recognition Algorithmic Thinking

How can | represent this problem | e,
B s b : : How can | usefully break this problem ® SRR
Debugging is like being the ; | @ beacs. dlfferently tO help UnderStand |t? down into its component parts? ® i Use the TOOIS

Trace tables

detective in a crime movie.
Learn from your errors and those of others;

Draw the problem; Draw

List its parts - no more than one point per turns = 0

Reduce the data set; : list itam: Record common errors for future reference; L350

Explain it to the duck; Talk Group list items into a hierarchy structure - P e (O (a7 T ESE R, L (6 N ° while turns < 22
Explain it to someone else; most important elements at the top, and understand them; 47 X=X+ 3
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turns = turns 4+ 3

related sub-points connected below; ‘ [
endwhile
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Replicate the problem; I‘[>
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|dentify the exact scenario that causes the

0
; 999§9§9 " 5 ’ Example: The following Structure Chart outlines the use of an Email Server ' prOblem!
delivery pop-5Urge ' ’ A ’ 1 . . .
Enter Login e Be systematic in your investigation;
Details
Load Accoun t
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| i a 00d mistake... SRR Mini whiteboards |
Check your assumptions: I.eam frﬂm |t stepping through your code; Pencil and paper
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Details Message

Have you identified the essential details? ‘ Pe—" Hierarchy Charts
Have you identified all of the essential details? Eeye) .,v e |
Have you removed all the unessential details? o Q "o Jackson Structure Diagram

Robert Kiyosaki

Reply Delct High-level view of the problem nspiratonBoostcom

Database Message

Don't give up Take a break Catch problems early Retrace your steps

Work in small steps; - - : - ’ <
Save and test regularly; : N g N ., 9 ‘o nt Pratlnn
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occur? @ . Where programming problems

go to decompose.
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Listen to your instincts; N ~~ (. F , - Y oo




