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 Leader in robotic space exploration, sending = % |

e Rovers to Mars,

* Probes into the farthest reaches of the solar sy§fem,
and E ).

\
e

. . s i ~—p J '
» Satellites to advance understanding of our hEé .:;;-,_,-g -

L0 Wl

 JPL also operates the NASA Deep Space Network,
enabling navigation and data return throughout the solar

system.

Managed by the California Institute of Technology and
based in Pasadena, JPL is NASA’s only federally-funded
research and development center.

https://www.nasa.gov/jpl/jet-propulsion-laboratory-history/
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Mars Yard
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“Pale Blue Dot” captured by Voyager |
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Cassini-Huygens mission to Saturn ai
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Cassini-Huygens mission to Saturn and Titan










Perseverance EDL

© NASA/JPL-Caltech/MSSS



Perseverance EDL

© NASA/JPL-Caltech/MSSS & The Guardian



Perseverance EDL

© NASA/JPL-Caltech/MSSS & The Guardian
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Perseverance’s journey to date

&){ Perseverance's Location  Latest Drive: Sol 1285 | Total Distance 18.34 miles /29.51 km  Rover Position: 1285 (sol)
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https://science.nasa.gov/mission/mars-2020-perseverance/location-map/
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Deploying Ingenuity
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Deploying Ingenuity
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Ingenuity’s first flight

© NASA/JPL-Caltech/MSSS



Ingenuity’s first flight

© NASA/JPL-Caltech/MSSS



MOXIE generates oxygen on Mars

© NASA/JPL-Caltech/MSSS
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“Three Forks” sample depot
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Ingenuity end-of-mission
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“Sign of life” — Leopard-spotted rock
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Martian dust devil

Sped up 20x

~12 mph

© NASA/JPL-Caltech/MSSS



Martian dust devil

Sped up 20x

~12 mph
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Goodness for abrading Arm reachability
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Church of the Valley, Highland, California



It started with a sermon on the immensity of the
universe...
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The takeaway: the universe is massive,
God controls it all, and yet he still loves
little old you!
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Kappa Mu Epsilon

Math club; not a fraternity
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'+ Automation 't

import time

while True:
print( Hello world )
Time.sleep(10)



Take classes you think you'll
hate!




Evangel taught me to...

e ...develop the analytical part of my brain
e ...work tirelessly on problems until it clicked
e ...Not be afraid to ask questions

e ...not attempt complete everything on my own
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, N\&A Jet Propulsion Laboratory Education | Intern Learn Teach News Events Share NASA OSTEMC® Q

California Institute of Technology

JPL PROGRAMS

Summer Internship Program

The JPL Summer Internship Program offers 10-week, full-time, summer internship opportunities

at JPL to undergraduate and graduate students pursuing degrees in science, technology, About JPL Internships
engineering or mathematics.

NASA's Jet Propulsion Laboratory is a
federally funded research and
development center managed by Caltech
and a leading center for robotic exploration
of the solar system. The JPL Education
Office works closely with NASA and
Caltech, as well as educational
organizations and institutions to offer

Requirements: internship opportunities at the laboratory to

students from diverse backgrounds and in
e Currently enrolled undergraduate and graduate students pursuing degrees in science, various stages of their education.

technology, engineering or mathematics disciplines from accredited U.S. universities.

Minimum cumulative 3.00 GPA. The cumulative GPA must originate from the institution > Learn more about JPL internships and
where the student has a current active status. how to apply

Open ta U.S. citizens and lawful permanent residents (LPRs).

Students must be available full time (40 hours per week) for at least 10-weeks in the

summer.

As part of their internships, students are partnered with JPL scientists or engineers, who serve
as the students' mentors. Students complete designated projects outlined by their mentors,
gaining educational experience in their fields of study while also contributing to NASA and JPL
missions and science. Students will also have the opportunity to participate in a number of
enrichment activities, including tours, lectures and career advisement, arranged by the JPL
Education Office.
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Internship #1 - Summer 2015

et Propulsion Laboratory
Califarnia Institute of Technology
S W e ~—~——

- ““ - Nt

- T g

;'_‘..;- e 1' .-_-_  Metr M loa 55 for St | . A
Analyzing Satellite Telemetry . R

Kevin Grimes & Daniele Bellutta

Evangel University, The Ohio State University
19 August 2015

Image: CNES/ill./DUCROS Dawvid, 201
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aeson jpl.ngsa gov/visualize:

Aas0n 3bench B amrvcur

250 u \.1‘ u.\' LU,' uﬁluy‘ 4 Jvl'l 1‘ A "v"l AW AL A A /_._nv-,.A‘,‘,A_((u_v._lru J' Lllrl_l l' 4 JYU!\ ) Ij_’ l_l,lyl_n A I,nv.,u P AL A A 2 0 1441 2 «11 T 1 5 45 3 54
amrvour S 0.40 0.42078406552494414
Start Time:

0.35
End Time:

0.30
Scaling Factor:
0.25

Query
0.20

Samping: Aq 0.15
Show Points: No T
Y-Ax's Upper 0.10

Y-Axis Lower: 0.05

Apply ) 03:15 03:30 03:45 04PM 04115 04:30 04:45 05PM 0515 0530 0545 06 FM

03:15 03:30 0345 04PM 0475 04:30 0445 0O5PM 0515 0530 0545 06 PM

The technical data in this document is controlled under the U.S. Export

19 August 2015 A _ _ _ . - N
- Regulations, release to fareign persons may require an export autharization.




Internship #1 - Summer 2015

data~-dumper.pl

Copyright 2015, Jet Propulsion Laboratory
Property of California Institute of Technology.
Current APID: 259

1. Query using the SQL plug-in
2. Query using the normal script

Your choice: 2
Query all ("yes" to query entire ES source, "no" to enter custom dates)7 yes
NARNING! Are you sure? Querying all of the data (from 1980-01-06700:90:39.000Z to 2014~12~11T718:05:09.000Z) may take a very long time!

Enter a non-zero scaling factor (1 for none):
A scaling factor of 1 has been assumed.

Please type "list” to see all of the fields to choose from, "all" to output all of them, or hit enter if you already know the fields you want: all
Your selected fields:

dorlcur
swk2cur
pos2cur
gpsacur
dorzcur
carmcur
gamrhcur
gpsbcur
apid

( swkicur
dhubnrVoltage
uulScur
computed_id
unusedicur
type
uullcur
host
amrvcur
debug
€version
dt
€timestamp
usec
lptecur
path
uullcur

How would you like your output?

(1) Tab-separated format (for GNUPlot E others),
(2) Comma~-separated format, or

(3) Encapsulated comma-separated format

Your choice: 2

Progress: 99%

Success.
Time spent querying & printing: 00:02:15

kgrimes@Aeson:~/Documents/Jason-3-Data~Dumper$ |J
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ALTIMOS-Presentation.pptx - 17 pages

—

. Science Processing orfRadiometer
. : . rod M e g -——
Telemetry from Multiple Satellite e

Altimeter Missions
Kevin M. Grimes, II - 398E
Evangel University

30 August 2016

Imaae: CNES/Ill./DUCROS David. 2013



Internship #2 - Summer 2016

Generated by: draw.io

AMR Full Processing

Level 1 Processing

AL1 Coefficien: File ‘ Qroit ASCII Files ‘ PLTM Binary Files

v

AL1 Reader Orbit Reader Level 0 Reader

+ readFile + readFile + raadFile
+ print + print + print
+ dear + Clear + Clear
+ getDala + fetDala + petData

AMR Level 1 Data

# pac«etlata
# thermalDala
# countDala

# pasiion

+ setl1Data
+gelL1Data
i writeData

30 Auaust 2016 The technical data in thie

TAWTC Coefficient

File

TAWTC Reader

# TAIUTCMap

+ readFie
+ print
+ Clear
+ petData

document is controlled under

R £ ! i e m

Level 1b Processing

Level 1b Algorithm #1

-valies

+ Process

+ clear

Level 1b Algorithm #2

+ Process
+ Clear

Level 1b Algorithm #n

+ process
+ Clear

AMR Level 1b Data
+ processadData
+ SetL1tData

+ petLibData
+ writeData

the U.S. Export Regulations,

- - - -_— - “ e ik -

Level 2 Processing

Level 2 Algorithm #n

Level 2 Algorithm #1

+ DIoCass + process
+ Clear + cear

|

AMRA Level 2 Data

+ processadData

+ setL1bData
+ getL1bData

l

nelCDF Writer

- datavecior

+ prepForWrite
+ wrteVeclorData

Processed netCDF
Oulput
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New programmi

e Bash

e Perl

 Python

» JavaScript

* Enterprise search (Elasticsearch & Logstash)

© NASA/JPL-Caltech/MSSS
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Internship value

Technical skills, cont’d.

* Enterprise C++ development

 Doxygen documentation generator

 Boost library
* Object-oriented architecture
* Built using Autotools
+ JSON
e Science data structure (LO, L1A, L1B, L2

© NASA/JPL-Caltech/MSSS
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Advice for graduates

* EXperience is more important than where you went to school
o Soft skills

e Software engineers: get a mentor, work on projects, contribute to open
source

* (Get an internship somewhere, don’t let summers go to waste
 Don’t be afraid to try a course you don’t think you’ll like

* Persistence can be necessary. Keep pushing until the opportunity shuts



Thanks to Evangel

* Forcing me to take a computer science class

* Allowing me opportunities to force myself to grow
 Mentorship

o Safe space to debate ideas

* | oving culture



