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How do we do 
computational research?

1. write code 

2. run code 

3. make figures 

4. write paper 

5. share & reproduce

run code
IPython



IPython 
Interactive Python

helps run code 

• tab completion 

• introspection 

• %magics



What about Jupyter?

1. write code 

2. run code 

3. make figures 

4. write paper 

5. share & reproduce

write code

run coderun code

make figures

write paper

share & reproduce

IPython



What is Jupyter?

Rich REPL Protocol Document Format

https://github.com/CamDavidsonPilon/Probabilistic-Programming-and-Bayesian-Methods-for-Hackers
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ØMQ + JSON

http://nbviewer.ipython.org/github/CamDavidsonPilon/Probabilistic-Programming-and-Bayesian-Methods-for-Hackers/blob/master/Chapter1_Introduction/Chapter1_Introduction.ipynb


Jupyter Protocol 
REP*L over JSON + ØMQ

• Read 

• Eval 

• Print* 

• Loop

msg_type = 'execute_request' 
content = { 
    'code' : """ 
        import pandas as pd 
        df = pd.read_csv('mydata.csv') 
        """, 
    ... 
}
msg_type = 'execute_reply' 
content = { 
    'execution_count': 3, 
    'status': 'ok', 
    ... 
}

msg_type = 'display_data' 
content = { 
    'data': { 
        "text/plain": "<MyDataFrame at 0x...>", 
        "text/html": "<table>...</table>", 
        ... 
    }, 
    'metadata': {}, 
    ... 
}



Jupyter Protocol 
supercharge the P in REP*L

any mime-type output 

• text 

• svg, png, jpeg 

• latex, pdf 

• html, javascript 

• interactive widgets



Jupyter Protocol 
is language agnostic

u alj i



Jupyter Notebooks

• notebook = sequence 
of cells 

• text cell = markdown + 
latex) 

• code cell = REP (input 
+ output) 

• metadata everywhere

https://github.com/unpingco/Python-for-Signal-Processing

https://github.com/unpingco/Python-for-Signal-Processing

