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Frequent Release Events Rare Release Events
*  “Agile Methodology” *  “Waterfall Methodology”
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% of overall question views each month

u

R HY A ERPython

Growth of major programming languages

) _ Growth of major programming languages in non-high-income countries
Based on Stack Overflow question views in World Bank high-income countries

Based on Stack Overflow question views in countries not classified as high-income by the World Bank.
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PythonBIR FRiA S

« WebF A& : Django, Tornado, Flask, ...
IX__IZ € : Scrapy, Selenium, .

« Bafftiz4E: Slatstack, AnS|bIe

- BIZ21 & Numpy, Scipy, I\/Iatplotllb,

-LfF REIM L RLE Python, ZiEI’J #Hla0YouTube, Instaqram
RSk, BEANT, @EGoogle, YahooZk, HZE
NASA%Bngﬂi’AE IPython,

A




Pythonf¥F 1T BRIMLE

- BRENRIFEITEE:
« HUBESTHYIE: Numpy, Scipy, Pandas, Statsmodels, ...
- A[#H{t: Matplotlib, Seaborn, Bokeh, Plotly, MayaVi2, ...
« ¥88=%>): Theano, Tensorflow, SciKit-Learn, Keras, ...
« Z'#8%: ObsPy, Cartopy, ...
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ZZaPython

o« iRANIEIE: Python2? Python3?
- BRIfFE—EIBE R374#5Python2
 Python2B8&E LA, FFKEFPython3

» NElZIThREZ=Python3
« Ubuntu: sudo apt-get install python3.6
* Archlinux: sudo pacman -S python3

* Centos: ERIREIZBpython3, AJLINERESE (&K
https://segmentfault.com/a/1190000009922582)
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* pipHY&REE:
« Ubuntu: sudo apt install python3-venv python3-pip
* Archlinux: sudo pacman -S python-pip
e Centos&%&:
https.//packaging.python.org/guides/installing-using-linux-
tools/

« anacondafy&2E:
1. FEanacondafY&3=tE 7 (https://www.anaconda.com/download/)
2. HITLERER: bash Anaconda-latest-Linux-x86 64.sh




What is Anaconda?

* Anaconda is a Python distribution that is particularly popular for
data analysis and scientific computing

* Open source project developed by Continuum Analytics, Inc.

* Available for Windows, Mac OS X and Linux

* Includes many popular packages: NumPy, SciPy, Matplotlib,
Pandas, IPython, Cython Includes

* Spyder, a Python development environment
* Includes conda, a platform-independent package manager
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anacondaf s

. EIRINE:
- BIEREIAIAE: conda create -n env_name list_of_packages
« HEAINE: source activate env_name
« BFFIAE: source deactivate
« MIFRIAE: conda env remove -n env_name
« HIHBTHIAEE: conda env list
. SIHEG] -
« ZEEH,: conda install package_name
« F)EE: conda remove package_name

« #5B): conda help
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Python 3.6.5 (default, May 11 2018, 04:00:52)

Type 'copyright', 'credits' or 'license' for more information

IPython 6.3.1 -- An enhanced Interactive Python. Type '?7' for help.
1

2 np.random.rand( , )

array([[0.13229674, 0.15126078, 0.16357823, 0.51419242, 0.93777158],
[0.2575341 , 0.15083139, 0.16676434, 0.89683108, 0.71410577],
[0.90203414, 0.04031882, 0.11572128, 0.99108052, 0.36997237],
[0.87460682, 0.60470149, 0.11735649, 0.43360977, 0.95160008],
[0.64384138, 0.8840173 , 0.39482442, 0.16866307, 0.92456145]])

np.ran
np.random
np.rank




SpyderSR R A RIFIR

&

DL Ee rOBGCE NHEE=Enp R ® £ @ & 9 D:\MyWorks\geoist Vs A
Project explorer & x Editor # x History log g x
v & geoist ~ | (3 py TsAnomaly. py TsFilter. py TsPSD. py TsResample. py gmtfig. py < 8 5 history.py bt

& .dask 1 region g
& binder 2 import pandas as pd ryhfile('D:/MyProjects/Z@lS-SEI%?J"]}[{/TQ.?]‘:?Jf/lU‘[ﬂ/*‘JU"r’é
& conda recipe 3import pygmt il # e/ demo/s1e2/gmtfig.py', wdir='D:/
B dataset 4 MyProjects/2018-2: i A R &0/ HoAth/ 55 I 3FE/
&= docs S5fig = pygmt.Figure() demo/sle2")
& examples 6 h
& extensions 7 TPython console & x
v B geoist 8dat§=pd.r‘ead_table( .TAB',sep=",") [ Console 1/A B ma
B pycache Sregion = [ .
b C_atqc N 16 data[ ‘ijlj‘Jl‘(j ‘ ] .min() - 2J Python = n " = " n : " 2
P= cattools 11 data[ 247 ].max() + 2, Iﬁizpngzzglght , "credits" or "license" for more
= dataset 12 data[ l?’/llwx_ ' ] -min() - 2_, :
’.‘earthquake 13 data["#L/%"].max() + 2, IPython -- An enhanced Interactive Python.
& gravity 14] ? -> Introduction and overview of
& gridder 15fig.coast(shorelines=True, region=region, IPython's features.
& inversion 16 PPOjECtﬁ-?Uf"MSi"; frame=True) %quickref -> Quick reference.
& others 17 fig.plot(x=data[ "2/ "], y=data[ '“[/L"], help -> Python's own help system.
& pfm 18 sizes=0.005 * (2 ** data['Ms']), object? -> Details about 'object', use
% raster 19 color="red", 'object??' for extra details.
v B2 cnnnnv v 20 style="cc",
< 21 pen="black") In [1]:
Variable explorer 8 x igflg.saveflg( d:\\test2.png")
& B B e

Name Type Size

Help

File ex--

Variable ex---

Permissions: RW End-of-lines: LF Encoding: UTF-8-GUESSED

Python console IPython console

Line: 2 Column: 1 Memory: 49%




w ® localhost

NotebookFF & IH IS

- Ju pyter tsa_all_in_one Last Checkpoint: 12/17/2018 (unsaved changes) ﬁ Logout
File Edit View Insert Cell Kernel Widgets Help Not Trusted | Pythen 3 O
+ xx @B » v M B C cCode v

In [56€9]:

In [552]:

Out[552]:

wlnaow_slzZe = 5@

# parameters for saving data
res_file = 'despike.txt’

# Load data

data=pd.read_csv(pathlib.Path(orig_file),parse_dates=[[@,1]], header=None,delim_whitespace=True,index_col=[8], na_values=na_values)
data.index.name = 'time'

data.columns = ['origin_data']

# despike

data[ "despiked'],data[ 'flag'] = tsa.despike_v2(data['origin_data'].interpolate(),th=thresh_hold)
ax=data.plot(figsize=(15,12),y=data.columns[:-1])

ax.set_xlabel('Date')

ax.set_ylabel('Value')

plt.grid()

plt.legend()

plt.title("The preliminary result by threshold={}".format(thresh_hold),loc="1left")

Text(©.8, 1.8, 'The preliminary result by threshold=288.8')

The preliminary result by threshold=200.0

200004 —— origin_data
despiked
15000 -
10000 A
Q
=
L ~




Python NI J P58

* Learn Python in 10 minutes
(https://www.stavros.io/tutorials/python)

{ A Byte of Python)
« (FAPythont¥El=Z=1TE)

=

Python
CEE S

HYRY Studio &
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numpy/scipy/matplotlib

. numpy' RfEndarrayXSRIANERNIEFIESR
- scipy: T AHRSHECIERER, WNEERD. fE(E.
53 TSHJC*&Z RIS,
 matplotlib: Zz)2- d%ﬁéo
« matplotlib gallery: https://matplotlib.org/gallery.html
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pandas

 pandas is an open source, BSD-licensed library providing high-
performance, easy-to-use data structures and data analysis tools
for the Python programming language.

e data structure: —2fSeries, —#fEDataFrame

» analysis tools: ; -2|§§7k‘_§ HIEFIHEE. CategoryZEBIEIHEN
. ﬁﬂﬁiﬂiﬂ
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C & https://www.pygmt.org/dev/ w

PYGMT T
About

PyGMT is a library for processing geospatial and geophysical data and making publication quality maps and
figures. It provides a Pythonic interface for the Generic Mapping Tools (GMT), a command-line program widely
used in the Earth Sciences.

Overview

Installing We rely heavily on new features currently being implemented in GMT. In particular, a new modern execution
mode that greatly simplifies figure creation| These features are not available in the 5.4 version of GMT|They
will be part of the future 6.0 release of GMT predicted for early 2019.

Making your first figure
Gallery
Frames, ticks, titles, and labels P rOJ eCt g Oa | S

Projections

Make GMT more accessible to new users.

SRR ES e LR R Build a Pythonic API for GMT.

Plotting data points Interface with the GMT C API directly using ctypes (no system calls).

Support for rich display in the Jupyter notebook.

Integration with the Scipy stack: numpy.ndarray or pandas.DataFrame for data tables and xarray.DataArray
for grids.

API Reference




obspy
« X14: http://docs.obspy.org/contents.html
 obspy gellery: http://docs.obspy.org/qgallery.html

* ObsPy Tutorial
Introduction to ObsPy Gal |er
= 1. Python Introduction for Seismologists y
L] UTCDateTime
. Reading Seismograms

2
3
= 4, Waveform Plotting Tutorial
5
6
7

. . . S
Click on any image to see full size image and source code

. Retrieving Data from Data Centers

= 6. Filtering Seismograms pef | g e | ]
J 2 = T O WA
= 7. Downsampling Seismograms TUNR Ll [ 1 w"\ At
i ) 4, Wt W;" "
= 8. Merging Seismograms { ! yry |
= 9. Beamforming - FK Analysis B TR T T P T AR

= 10. Seismogram Envelopes
= 11. Plotting Spectrograms
= 12. Trigger/Picker Tutorial
= 13. Poles and Zeros, Frequency Response
= 14, Seismometer Correction/Simulation
= 15, Clone an Existing Dataless SEED File
= 16. Export Seismograms to MATLAB
7. Export Seismograms to ASCII
Anything to MiniSEED
. Beachball Plot
. Basemap Flots
Interfacing R from Python
= 22, Coordinate Conversions
= 23, Hierarchical Clustering

= 24, Visualizing Probabilistic Power Spectral Densities
n 25, Array Respor\se ':U\-]Clion 2005-10-06T07:21:59.850000Z 2005-10-06T07:21:59.850000Z

DK.COP 8HZ
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2005-10-06T07:21:59.850000Z
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= 26. Continuous Wavelet Transform 10000 | = 000
= 27. Time Frequency Misfit 5000 4 100001 — EZSZZZZ.WM.,. » \ e
= 28. Visualize Data Availability of Local Waveform Archive

= 29. Travel Time and Ray Path Plotting
= 30. Cross Correlation Pick Correction
= 31. Handling custom defined tags in QuakeML and the ObsPy Catalog/Event framework 500
= 32. Handling custom defined tags in StationXML with the Obspy Inventory
= 33. Creating a StationXML file from Scratch

= 34. Connecting to a SeedLink Server

o Advanced Exercise

~5000 1 5000 4

g
8
E

=

250 1 5000 1 2000

Filtered Data w/ Envelope
o

@

vpassed Data
°

250 { _10000 4 4000



C @& GitHub, Inc. [US] | https://github.com/igp-gravity/geoist/blob/master/README.cn.md

GeoistInH

E IR 2 REUC I RIFFIRPy thonfEFr /%

eolst

A python package for geoscience community

build | passing codecov 15% launch 'binder | # Azure Pipelines 'succeeded [ license [MIT

e English Documentation
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) Your Repositories x + = )

< C @& GitHub, Inc. [US] | https://github.com/igp-gravity?tab=repositories W (

Pull requests Issues Marketplace Explore

Overview Repositories 9 Stars 7 Followers 5 Following 6

Type: All » Language: All v

igp-gravity.github.io
INGBIFHEARER, pagestiR, Hexoffih, Nextt&iR A

@HTML W4 Updated 19 hours ago

Steve Chen
Igp-gravity test.github.io
R — IR AR AR 9N ASIER readthedocs & ‘
Edit bio my
@HTML W3  Updated 6 days ago
22 CEA-IGP
@ Beijing, China
@ https://igp-gravity.github.io/ detrend_example

@ Python 5[5 GNU General Public License v3.0 Updated on 10 Aug



Team at IGP-CEA

Dr. Li Dr. Han
Geodesy Geodesy

Dr. Chen
Geodynamics and Geodesy

Dr. Zhao Dr. Zhang
Geophisical modelling Geodynamical modelling
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Commit Build/CI Bake
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Private Docker Registry

Azure Storage Blob



build ' passing codecov ' 15% launch ' binder ipeli license [MIT

C & https://dev.azure.com/chenshi1980/geoist/ build/results?buildld=157 W ° :
Azure DevOps chenshi1980 geoist Pipelines Builds igp-gravity.geoist #20190112.1 Search pe, a Sign in
geoist

© #20190112.1: add NOAA geomag model L Alllogs
Overview Triggered 18 12H at 4-9:29 for steveshichen () igp-gravity/geoist 2* master ¢ fd0d998

Logs Summary Tests

pa
J
=
B Boards
¢

R
Pes Test Python36 Test Python36 Started: 2019/1/12 T4F9:29:24
Succeeded
Piveli Agent: Hosted Agent ©+ 8m 3s
peiines Publish Job
Succeeded .
gy Builds o Prepare job - succeeded <1s
Releases @ Initialize Agent - succeeded <1s
@ Initialize job - succeeded Ts
@ Getsources - succeeded 11s
@ UsePythonVersion - succeeded 2s
® CondaEnvironment - succeeded 7m 19s
° pytest - succeeded 24s
K« M noLBEclTactDacidés . oo __1 1e e
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A agile ecosystem for earthquake sciences




