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Programming Habits

Instructor: Mark Kramer



Good programming habits 

In this course, we’ll write/read programs:

2

“code” “comments”



Good programming habits 

Q. What makes a program “good” ? 

A. 
–  It works 

–  It’s interpretable 

–  It’s extendible
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Write programs for people, not computers

You should think of (at least) 3 other people programing: 

Person 1: Yourself, tomorrow. 

Person 2: Yourself, in six months. 

Person 3: Another user of your code.
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Always code as if the [person] who ends up maintaining your 
code will be a violent psychopath who knows where you live. 

— John Woods comp.lang.c++  



Write programs for people, not computers

–  carefully commenting code will make you happier.  

• your future self 
• popular and appreciated in your research group. 
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How? Comment your code, thoroughly. 



Write programs for people, not computers

How?
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Ex. 

i = 10       % Define the number of iterations

plot(x,y)    % Plot impulse (x) vs rate (y)

Ex. 

i = 10       % i equals 10

plot(x,y)    % plot x versus y 

NO!

NO!

Make comments meaningful.



Write programs for people, not computers

Use comments to break programs into logical blocks
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Ex. 

  4+3

  4/10^2

Ex. 

  %% Example 1: addition. 
  4+3

  %% Example 2: division and powers.
  4/10^2

NO!

NO!

How?



Write programs for people, not computers

Make names consistent, distinctive, and meaningful.
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Ex. 

a = 10
b = …
c = my_function_18v2(a,b)

Ex. 

n_trials = 10
lfp_rat  = …
lfp_mean = compute_trial_mean(n_trials,lfp_rat)

NO!

How?



Write programs for people, not computers

Utilize spacing to make code stylish.

9

Ex. 

Iinput=3;
R=10;
C=0.6;
Vrest=-70;
Vthreshold=-60;
Vreset=-80;

Ex. 

Iinput    =   3;
R         =  10;
C         = 0.6;
Vrest     = -70;
Vthreshold= -60;
Vreset    = -80;

NO!

How?



Write programs for people, not computers
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Ex.

Ex.

NO!

Utilize spacing to make code stylish.How?



Write programs for people, not computers

Break up your program into manageable parts.
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Ex. Books organized into chapters, paragraphs.

How?



Write programs for people, not computers
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Ex. Organize code into “pieces” - e.g. each piece a function.

d   = preprocessing(data)
pow = power_spectrum(d)
coh = coherence(d)

function output = preprocessing(d1)

function P = power_spectrum(d1)

function C = coherence(d1)

Break up your program into manageable parts.How?



Write programs for people, not computers

Ex. Organize code into “pieces” 

Maximum length of a function: 

• ideally no more than one screen’s worth of code.

- e.g. each piece a function.

function output = preprocessing(data)

Break up your program into manageable parts.How?



Don’t repeat yourself (or others). 

Ex. Cut & paste over and over again. 

Challenge: 

Plot sin(x+k*pi/4) where k varies from 1 to 5 in steps of 1. 

Python …
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Make the computer repeat tasks  How?



Don’t repeat yourself (or others). 

Ex. Cut & paste over and over again.

a = [[ some voltage trace ]];

t = (0:1:length(a));

y = a.^2;

plot(t,y)

title([‘Plot of voltage trace A’])

b = [[ another voltage trace ]];

t = (0:1:length(b));

y = b.^2;

plot(t,y)

title([‘Plot of voltage trace B’])

… some data
… define axis for plot
… do something to data
… plot it
… with a title.

… more data
… define axis for plot
… do something to data
… plot it
… with a title.

Make the computer repeat tasks  How?



Don’t repeat yourself (or others). 

a = [[ some voltage trace ]];

b = [[ another voltage trace ]];

square_and_plot(a, ‘Plot of voltage trace A’)

square_and_plot(b, ‘Plot of voltage trace B’)

function square_and_plot(x, plot_title)

  t = (0:1:length(x));

  y = x.^2;

  plot(t,y)

  title(plot_title)

end

Define a functionEx. Cut & paste over and over again.

Make the computer repeat tasks  How?



Don’t repeat yourself (or others). 

It’s usually better to find an established library or package that 
solves a problem than to attempt to write you own routines 
for well established problems.
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Ex. Compute the distance between two points on a sphere.

distance(lat1,lon1,lat2,lon2)

MATLAB:

Python: 
distance = geodesic(pt1,pt2).miles

Re-use existing functions (that your trust) How?



Visualize data

When in doubt, plot it out.
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Ex. You’re give the data in variable x. Let’s look at it.

How?



Visualize data
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Ex. You’re give the data in variable x. Let’s plot it.
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Visualizing the data:  the structure becomes clear.

When in doubt, plot it out.How?



Do something

Do not let these rules stop you from coding. 

–  The most important is to write code. 

–  Think back to these “rules” from time to time …
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Some examples from here 

https://mark-kramer.github.io/BU-NE593/Introduction.html 

https://mark-kramer.github.io/BU-NE593/Introduction.html


Who writes programs anymore?
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Who writes programs anymore?
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Ex.

Using ChatGPT, using Cursor, …



Who writes programs anymore?

Ex. Write code to print the first N digits of the Fibonacci 
sequence?
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What you can do? 

Oversee your LLM helper 
•  Ask the question 
•  Know the answer - in some sense 
•  Check the work 

24

Can be a challenge

Unit test 
•  Small, automated test to check a single “unit” of code. 
•  Make sure code does what you expect. 
•  Simple & fast. 



What you can do?

Q. What is a good unit test?
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What you can do?

Q. What is a good unit test?
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Summary

It’s (still) important to read computer code. 

You will often oversee the work of an LLM. 

You ask the big questions, and check the LLM’s work.
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