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Accessing and Analyzing Authentic MBARI Real-Time Data
Patrick Murray
Summary
Students in Computer Science Essentials, a first course in high school Computer Science, will access the MBARI data set and create a graph as part of a final student project.  Students then design, code, and debug a Python program to create their own graph that matches the MBARI graph.
Keywords:  Computer Science, Python, MBARI data.
Key Concepts
· HS-ETS1-1.	Analyze a major global challenge to specify qualitative and quantitative criteria and constraints for solutions that account for societal needs and wants.
· HS-ETS1-2.	Design a solution to a complex real-world problem by breaking it down into smaller, more manageable problems that can be solved through engineering.
· HS-ETS1-3.	Evaluate a solution to a complex real-world problem based on prioritized criteria and trade-offs that account for a range of constraints, including cost, safety, reliability, and aesthetics as well as possible social, cultural, and environmental impacts.
· HS-ETS1-4.	Use a computer simulation to model the impact of proposed solutions to a complex real-world problem with numerous criteria and constraints on interactions within and between systems relevant to the problem.
· Computer Science Standards
· 9.3.IT-SUP.3	Apply appropriate troubleshooting techniques in resolving hardware, software, and configuration problems.
· 9.3.IT-PRG-4.	Demonstrate the effective use of software development tools to develop software application.
· 9.3.IT-PRG-5.	Demonstrate the effective use of software development tools to design software applications.

Objectives
Include clear, measurable statements of what students will be able to do, such as:
· Students will access the MBARI website.
· Students will select appropriate categories and run a simple report.
· Students will screen grab their selected report, using it as a reference.
· Students will rerun the report to get the text data file.
· Students will design, code and debug a Python program to produce the exact same report using the text data file as input.
Materials
· Computer
·  Internet Access
·  Python Development Environment 3.6.1
Procedure
1.  Students will access the MBARI website. 
http://www.mbari.org/science/upper-ocean-systems/chemical-sensor-group/floatviz/
[image: MBARI Float Viz.png]
Courtesy of MBARI

2.  Students will select appropriate categories and run a simple report.  For Example, 5145Hawaii, Depth, Temperature, Raw, for 12/25/2007 to 12/25/2007.
 3.  Students will screen grab their selected report, using it as a reference. For Example
[image: temp v depth.png]
Courtesy of MBARI
4.  Students will rerun the report to get the text data file. For Example,
 [image: mbari text data.png]Courtesy of MBARI

5. Students will design, code and debug a Python program to produce the exact same report using the text data file as input. For Example:
 [image: python example.png]
Courtesy of codeguru.com


Assessment
· 1. Students will print a screen grab of the options selected for the report about to be run from the MBARI site. The Options selected shall create simply one set of data points drawing only one line.
· 2. Students will print a screen grab of the report once its run.
· 3. Students will print a screen grab of the data run from the same report
· 4. Students will turn in the file data associated with the data file of the same report graphed.
· 5. Students will turn in a Python Program that prints the same report.
· 6. Students will turn in the report printout from Python
· Scoring Rubric - 20 points total
· 1.  1 pt - screen grab of options selected.
· 2.  1 pt - screen grab of report run. 
· 3.  1 pt - screen grab of data. 2 points.  data must match graph.
· 4.  1 pt - file of data.  2 pts - one-to-one correspondence of points to graph.
· 5.  3 pt.  proper design.  3 pts.  proper coding.    3 pts proper documentation.   3 pts graph quality
· 
· 
Additional Resources
No additional resources
Extensions or adaptations
1. Using Java instead of Python.
2. Creating more challenging graphs.
3.  Graphing data from the work of others.
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FloatViz 6.0 - Apex/ISUS Data Visualization

ISUS nitrate sensors and Deep-Sea DuraFET pH sensors in Webb Research Apex profiling floats

What's new? Two float (9274 and 9265) have been deployed in Monterey Bay on June 4, 2015 for a test of a new sensor controller. The
ffloats will be recovered after the test. Three new floats with pH, nitrate and oxygen were deployed SW of Chile. These floats are part of
the SOCCOM project. This project is supported by the US NSF Polar Programs with some floats contributed by NOAA through the US

Argo Program.
) Float list and link to complete Apex/1SUS description
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FloatVIZ Plot Page Station(s) 5145HAWAII TXT; Y Var(s). TEMPERATURE[*C]
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FloatVZ Plot Page Station(s) §14SHAWAILTXT; Variable(s) TEMPERATURE["C]
The data in this file have been adjusted to correct for offsets in calibration or drift

514SHAWAIIQC txt
Date/GMT, Days since 1/1/1900, DEPTH[M] ,TEMPERATURE[C]
12/252007 10:39, 39441.444, 987.356, 4.0143
12/25/2007 10:39, 39441.444, 942.838, 4.1374
12/25/2007 10:39, 39441.444, 893.293, 42891
12/25/2007 10:39, 39441.444, §44.084, 44049
12/25/2007 10:39, 39441.444, 794.842, 45511
12/25/2007 10:39, 39441.444, 744.926, 4.8807
12/25/2007 10:39, 39441.444, 695.374,5.1733
12/25/2007 10:39, 39441.444, 645.989, 5.6015
12/25/2007 10:39, 39441.444, 596.641, 6.1295
12/25/2007 10:39, 39441.444, 547.311, 6.8875
12/25/2007 10:39, 39441.444, 497.663, 8.01
12/25/2007 10:39, 39441.444, 448.091, 9.1834
12/25/2007 10:39, 39441.444, 398.399, 10.0963
12/25/2007 10:39, 39441.444, 378.483, 10.6354
12/25/2007 10:39, 39441.444, 359.17, 109204
12/25/2007 10:39, 39441.444, 347.564, 11.2643
12/25/2007 10:39, 39441.444, 338.516, 11.6892
12/25/2007 10:39, 39441.444, 328.734, 12.127
12/25/2007 10:39, 39441.444, 319.229, 12,5105
12/25/2007 10:39, 39441.444, 308.95, 13.0607
12/25/2007 10:39, 39441.444, 298.968, 13.6765
12/25/2007 10:39, 39441.444, 289.343, 14.4196
12/25/2007 10:39, 39441.444, 279.777, 14.6568
12/25/2007 10:39, 39441.444, 269.407, 15.1232
12/25/2007 10:39, 39441.444, 259.125, 15.3688
12/25/2007 10:39, 39441.444, 249339, 159312
12/25/2007 10:39, 39441.444, 239 463, 16.6992
12/25/2007 10:39, 39441.444, 230.133, 17.2258
12/25/2007 10:39, 39441.444, 217.527, 18.1902
12/25/2007 10:39, 39441.444, 209.794, 19.1962
12/25/2007 10:39, 39441.444, 199.916, 19.7923
12/25/2007 10:39, 39441.444, 189.502, 20.2122
12/25/2007 10:39, 39441.444, 180.1, 204554
12/25/2007 10:39, 39441.444, 168.702, 21.2181
12/25/2007 10:39, 39441.444, 160.54, 21,6333
12/25/2007 10:39, 39441.444, 150.323, 223137
12/25/2007 10:39, 39441.444, 139.807, 22.4915
12/25/2007 10:39, 39441.444, 130,681, 23.1996
12/25/2007 10:39, 39441.444, 120.968, 23.7579
12/25/2007 10:39, 39441.444, 110.947, 24,4224
12/25/2007 10:39, 39441.444, 100.549, 24.4235
12/25/2007 10:39, 39441.444, 95.811, 24 4165
12/25/2007 10:39, 39441.444, 00624, 24 4141
12/25/2007 10:39, 39441.444, 86.057, 24 4133
12/25/2007 10:39, 39441.444, 80.316, 24 4117
12/25/2007 10:39, 39441.444, 75.568, 244131
12/25/2007 10:39, 39441.444, 70.79, 24.4401
12/25/2007 10:39, 39441.444, 66.151, 24.4442
12/25/2007 10:39, 39441.444, 61.273, 24.4394
12/25/2007 10:39, 39441.444, 56363, 24.4391
12/25/2007 10:39, 39441.444, 51.418, 24 4406
12/25/2007 10:39, 39441.444, 46.52, 24 4377
12/25/2007 10:39, 39441.444, 41493, 24434
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Make a histogram of normally distributed random numbers and plot the
analytic PDF over it

import numpy as np
import matplotlib.pyplot as plt
import matplotlib.mlab as mlab

nu, signa = 100, 15
x = mu + signa * np.random.randn(10000)

Fig = plt.figure()
ax = fig.add_subplot(111)

# the histogram of the data
n, bins, patches = ax.hist(x, 56, normed=1, facecolor

reen’, alpha=e.75)

# hist uses np.histogram under the hood to create 'n’ and 'bins’.
# np.histogram returns the bin edges, so there will be 50 probability
# density values in n, 51 bin edges in bins and 50 patches. To get
# everything lined up, we'll compute the bin centers

bincenters = @.5%(bins[1: J+bins[:-1])

# add a 'best fit' line for the normal PDF
y = mlab.normpdf( bincenters, mu, sigma)
1 - ax.plot(bincenters, y, 'r--', linewidtt

x.set_xlabel("snarts")
ax.set_ylabel("probability’)

Sax. st citle(rS\nathra(Histogran) of\ 101\ \mu-200,\ \sigma-155")
ax.5et_xlin(40, 160)

ax.setylin(o, 0.63)
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