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A Who Am |?

* Oregon State University
Honors Bachelor of Science
Computer Science Major, Applied option with an intended focus on Robotic Intelligence
Graduating June 2022

Oregon State University Men’s Lacrosse Club




NISAR (NASA ISRO Synthetic Aperture Radar)

* Systems Integration, Test & Launch Operations, Group 313B

Jet Propulsion Laboratory
California Institute of Technology




System [&T Projects

* Test automation with Robot Framework

* 306 Hi-bay cable management & application development

* Smaller projects:
- Scripting
- NISAR SIT 3/4 wiki page development




S - Robot Framework Background

* Keyword-based test automation framework (Python)
- Allows for automated procedure execution
- Allows access to powerful software libraries without extensive programming knowledge
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. Implementation on Workstation Test Set

* WSTS

- Benefits: Test reporting, output.xml file — important.

TEST1 Log 20190723 20:58:56 UTC+00:00

Test Statistics
Total Statistics + Total ¢ Pass + Fall ¢+ Elapsed = Pass / Fall
Critical Tests 6 5 1 00:08:54 W
All Tests 6 5 1 00:08:54  EE———
Statistics by Tag + Total ¢ Pass ¢ Fail ¢ Elapsed ¢ Pass / Fall
station-sys 5 4 1 00:08:37  E—
Statistics by Suite + Total ¢ Pass + Fail ¢ Elapsed ¢ Pass / Fail
TEST1 6 5 1 00:08:55  EE——
TEsTi. 01 Wsts Start 3 3 0 00:06:12  m—
Testi. 02 Setup and Init 3 2 1 00:02:43  ——

Test Execution Log

- @) TEST1
Full Name: TEST1
Source: home/nzhao/Documents/robot_framework/Tests/TEST1
Start/ End / Elapsed: 20190723 20:50:01.248 / 20190723 20:58:56.637 / 00:08:55.389
Status: 6 critical test, 5 passed, 1 failed

6 test total, 5 passed, 1 failed
+ [EIE5) o1 Wsts Start

= 02 Setup and Init

Full Name: TEST1.02 Setup and Init

Documentation: Sends commands to VxWorks, waits for user input to power on and configure the SSR.
Source: home/nzhao/Documents/robot_framework/Tests/TEST1/02_Setup_and_Init.robot
Start/ End / Elapsed: 20190723 20:56:13.698 / 20190723 20:58:56.635 / 00:02:42.937

Status: 3 critical test, 2 passed, 1 failed

3 test total, 2 passed, 1 failed

+ 123 nitialize MTAK Connection
+ [[Z3]) Send VxWorks Commands

=) Configure SSR

Full Name: TEST1.02 Setup and Init.Configure SSR
Configy the SSR
Tags: station-sys

Start/ End / Elapsed: 20190723 20:56:50.553 / 20190723 20:58:56.634 / 00:02:06.081
Status: (critical)
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Example Robot
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est Suite

tkk.Settings - ***
Library Process
Resource ../Libraries/Keywords. robot

t+*.Test:Cases: **+*

Start-WSTS

Wait:-Until:Cutecom:is:Running

Wait:-Until:Files:Have:Synced

Import:ATLORobotLibrary

Send: Command: - VxWorks A

Hello:World

Close:-WSTS



What is Suite-to-docx?

PBAT PXXXXX, Initial LGy (T s SR
<PROCEDURE_NAME> Procedure January 1, 2000
‘ STEP STATION OPERATION VERIFIED

6 M2020 DSA-A CHECKOUT

Performs the checkout of the Digital Sun Sensor Assembly-A (DSA-
A)

6-1 SYS Record system state before DSA-A power on
PWR-5253 PWR-CA2-20-ACT-DSA_A Power ______ (OFF STATUS)
6-2 CMD Send command |to power on the DSA-A
AMPCS-A> ACS_DSA_POWER,A,ON
PWR-5253 PWR-CA2-20-ACT-DSA_A Power (ON STATUS)
ACS-0047 dsa_a_cmd_state _ (ON STATUS)

6-3 CMD Send command configure the DSA-A to read from Head 1

—»/AMPCS-A> ACS_SET_DSA_MODE_MANUAL,A,H1 |

ACS-0117 dsa_a_cmd_current_head _ (H1 STATUS)

ACS-0116 dsa_a_cmd_mode
STATUS)

(MANUAL_MODE

ACS-5033 dsa_hd_sel
STATUS)

(DSA_HEAD_1

ACS-5034 dsa_hd_cmd
STATUS)

(DSA_HEAD_1

ACS-5036 dsa_mode (COMP_MODE
STATUS)

ACS-5037 dsa_pwr_sta (PWR_ON STATUS)

6-4 CMD Send command to configure the DSA-A to AUTO Mode

AMPCS-A> ACS_SET_DSA_MODE_AUTO,A

ACS-0116 dsa_a_cmd_mode (AUTOMATIC_MODE
STATUS)

ACS-5036 dsa_mode (AUTO_MODE
STATUS)

ACS-5037 dsa_pwr_sta (PWR_ON STATUS)

6-5 CMD Record system state before DSA-A power off
PWR-5253 PWR-CA2-20-ACT-DSA_A_Power (ON STATUS)
Page 17 of 21
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Suite-to-docx Capabilities

b b Desktop b At

Settings *x

plat

PBAT PXXXXX, Revisior /
Base Template July 08, 2019
[ STEP STATION OPERATION VERIFIED

« o /L1DTdIN1ES/REYWOTrasS. TODOT

www Tact Cages sk

1 TEMP TEST
WlthOUt.a [Documentathn] ﬂag’the Only A template test suit. Setup opens WSTS and spins until file sync
documentation for the test will be the test name. is complete. Teardown closes WSTS.

18 8YS Spin until Cutecom becomes available

1-3 CMD This is how to put commands in using newer syntax,

The code below supports the functionality of “Send Command,”
however, this is not the same as documenting user instructions. To
give user instructions, use the [Documentation] flag followed by
*your text here* to bold a section (see output).

for example:

SSE Terminal> /m20sse/stb/bin/start_stb —recovermode

These-arguments-passed-are-hypenated>
last_word_is_connected_with_arrow-(antiquated_syntax)

Send Command These arguments passed are hypenated word_is_ acted_ h_arrow-(antiguated ntax) 1-4 TXT | This section will change the description of th
[ out co r 1Sing I or ta , amr . in the documentation You
) i i - g ' i and if you do not include dc

add more 1
ument

Close WSTS

Also note

something/verify) and cmd mea

to something, execute an operation, etc.

CAUTION

This creates a giant warning box that will show up
on the document.

WARNING

This should also do something similar.

Note: the keywords

“WARNING” and “CAUTION” Line afterwards will still put inside box.

will trigger a textbox when
between asterisks.

Note: This will create a bold line.



Y 7. My Contribution

Took the Mars2020 code, updated it, and implemented it for NISAR
Instructing my team and others how to use it, and the potential benefits
Writing a Graphical User Interface (GUI)

Configuring Python Virtual Environments

s e

Documentation

o [ ] Suite To Docx Conversion Tool

Suite To Docx Conversion Tool
Run
Choose a template file Run
There is no Word file named "template" in your current directory. Choose a template file I
Choose output.xml file There is no Word file named "template" in your current directory.
There is no output.xml file in your current directory. Choose output.xm file ‘

Choose a save location There is no output.xml file in your current directory.

Current save path: /Users/peterjb/Desktop/PeterBSavefile/From NISARFSEGDS8/output.docx
Quit

Choose a save location I

Current save path: /home/peterjb/Desktop/output.docx

Quit

Shown: GUI for Suite to Docx




Manual vs. Automatically Generated

Initial Release JPL P13114 PBAT PXXXXX, Revision Initial /1
8 February 2019 NISAR Mission Testbed Power ON/OFF Procedure Base Temp\ate August 12, 2019
[[STEP___STATION _ OPERATION VERIFIED | | STEP STATION OPERATION VERIFIED ]

5 MISSION TESTBED STARTUP PROCEDURE 2 MISSION TESTBED STARTUP PROCEDURE

If the racks are powered off refer to Appendix A (POWER SSE RACKS) to power on If the racks are powered off refer to Appendix A (POWER SSE
the racks.

RACKS) to power on the racks.

5-1 GDS On the GDS SMA WTBMPCS1 workstation, open a new Terminal
window and verify that “CommandBlockGen” is not running, by 21 Setup
issuing the following command and observing that
“CommandBlockGen” is not listed as one of the running java 2-1 GDS On the GDS npdsdwnl workstation, open a new Terminal
programs:

window and verify that "CommandBlockGen" is not
running, by issuing the following command:
ps -ef | grep java

ps -ef | grep -i CommandBlockGen
5-2 SSE  On the SMAPFSWIBSSE workstation, open a new Terminal window NOTE: alternatively, ps -ef | grep java would show the user
and verify that “smapfswtbsse” is not running, by issuing the

all of the running java applications...
following command and observing that “smapfswtbsse” is not g ] PP
listed as one of the running python programs: 2-2 SSE On the SMAPFSWTBSSE workstation, open a new Terminal
window and verify that "smapfswtbsse" is not running,

ps —-ef | grep python by issuing the following command:

5.2 Initialize Simulation and Support Equipment (SSE) ps -ef | grep python | grep smapfswibsse
NOTE: alternatively, ps —ef | grep python would show the
5-3 SSE On the SI»].BPF:}'J.\‘I‘I% ° v.iork:statiol?, to monitt?r the racks before user all of the mnlng python applications, ..
SSE software initialization, wvia the Terminal window, send:
Jproj/nisar/sse/CDHTB/bin/zcmon & 2.2 |Initialize Simulation and Support Equipment(SSE)
2-3 SSE On the SMAPFSWTBSSE workstation, to monitor the racks
@ username @smapfswtbsse:~/Desktop -0ox before SSE software initialization, via the Terminal
File Edit View Search Terminal Help window, send: o
[username @smapfswtbsse ~/Desktop]$ /proj/nisar/sse/CDHTB/bin/rcmon & . .
(1] 3940 [ Iproj/nisar/sse/CDHTB/bin/rcmon &
The Rack Monitor window will pop up. username @smapfswtbsse: ~/Desktop -0 X%
5-4 SSE  In the Rack Monitor Window, verify that pcll and pc2l (for File Edit View Search Terminal Help
Racks 1 and 2) are GREEN: — [username @smapfswtbsse ~/Desktop]$ /proj/nisar/sse/CDHTB/bin/rcmon &

[1] 3940
[username @smapfswtbsse ~/Desktop]$ |:]

Rack Monitor

|

Figure 1-1: image one caption

NOTE: SMAP had a third Rack, but NISAR does not. So, pc3l will stay 2-4 SSE  In the Rack Monitor Window, verify that pcll and pc2l
red, as it is N/A. (for Racks 1 and 2) are GREEN:

5-5 SSE  Via the Terminal window, send: Rack Monitor

/proj/nisar/fsw/tools/bin/cutecoml98 &

The CuteCom window will pop up:

Page 12 of 30
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- Challenges with Suite-to-docx

<« C @ wikijplnasa i isar ramework Q ¥ Q o H

- People Calendars  Create

< Dasnooara | NISAR Fignt CIub Home { Mission Testbed (M) Support Page Edt *oaved [or later - OWatching - <share

* Learning what was “under the hood” .

SHORTCUTS. Zobot insers_tost_suite_name_hore. zobot

IS Test execution status can be viewed within the terminal window.

Meoting notes
Multipl tests can be executed at once by passing a suites o to the This executes the test suites in order, so test be executed i a specific sequance should have names starting with numbers.

PAGE TREE
TestLogs

eployment 02

JDownink How to Use Test Suits To Docx Seript

e Jow o Use Test Suite To Doex Script

Flelsts —

SFlight Systems  atlo_suite2docx.py is a python script that takes an output xml file (ffom a completed .robot test), and will convert it nto a Word Document testing procedure folloving a predetermine temlate. To downloa, vist the Github page.

‘Reqired packages and inst

r & complte lst of python packages required fo test execution and Suite To Doc seript use, se here.

tis recommended that to use this scrpt, you instantate a This is s fead the documentation here.
bip install virtualeny

virtuateny —version

Ths tutorial was written with version 1101 in mind. This should come default on the WSTS Machine. To setup o, navigate complete your setup in and exceute:
virtuatens veny
This command creates the jvan folder, Nowto , oxecute:

. .
) oWSTS Tutar.. Lo
s
temvoges | source venu/bln/activate
At s pin, you should s a (ven) ndicato on the et of your sername nthe terminal o indicste you have successfully enered you virtusl environment (ce image)

You are now ina of a5 wo CONTUD. TyB8 EXLt Whon you wieh 1 leave Note: any python pip wil
while the (venv) tag is to the left of your username.

You should now be sble to nstal il required packages shown above with ease, and pythan exacutions wil use the modules installed within this virtual environment. If you wish to Save your python package configuration sither in order to later with anather user, or yoursall, you can wrte your
configuration with:

pip freeze > requirenents. txt

and readiupdate your configuration to match the file with

bip install -r requirenents. txt

“The SuiteTDacx fle aoks for any independent paragraph of text witin the document file that says "Rabot Framewark Section (no punctuation). For formatting reasons, t s also advisable to keep that text on a separate page by tsel. For the current buld of atLo_suite2docx. py, the file name
must contain the string “template," because then the script will automatically assume ths s your template fil f you do not pss 3 command line argument far the template.

“Note that f you would like to cal the script without specifying the template fie from the command line, there must ba 3 fla named “PXUX-Base_Tenplate. docx” in the currant directory.

Output XL
I order o run the fl, there must also be a vald output fil of extension type xml that cames fram the execution of a robot test seript. Running an Instance of robor framewarks wil automatically generate an output xmi file based on the test run, and by default every creation s called
“output xml,” 5o it i recommended that you da nat rename this file.
“Note that f t the output.xmi fle line a5 shown below, there must be a file named "output X n the current diectory,

Ospacetools «  Execution

* Execution on different systems with different Python environments

- Package Installation
- Virtual Environments




D 4. SIT Scripting - Microsoft Visio

* Procedurally updating Microsoft Visio File to reflect the output of Institutional

Mate/Demate Tool
I Ts o I TE6 F 3 X
3 EisiezRszos 3o,
* Tracing the data Slop St 2Bl E B, ESEa0Ea 3
3oz 35, oo o5 ILY J<s
* Locating integration of Mate/Demate Data QIS /L QL XS0 3 < /3K
H N N N AN
* ldentifying which shape must be updated
* Updating that color 2034LTRM-HOT
)




D 1. Challenges with Visio Script

* Lack of solid documentation on Microsoft Visio structure
- Word vs. Visio

* File Corruption during save due to imperfect encoding

°* Time

o Visio cannot open the file or a component in the file because it is corrupt.

oK

* Next steps determined




Cable Management & Inventory

- Buzzed out & organized new cables
* Verified continuity, no shorts, and proper isolation.

* Built an inventory for SIT Breakout Box (BOB) Cables \}

sssssssssss

- Updated which cables we were missing
* Allowed team to determine what was still needed

- Created an online database. |




Cable Management & Inventory

* BOB Cable Inventory & checkout system
- Released the current inventory document to EPDM
and placed a physical copy in 306 Hi-bay

- Wrote a Python application to manage inventory and
update changes on the database

- Will be used to automate BOB Checkout between the
various NISAR testbed locations.

wsis
NISAR System Integration and Test

(SIT) Breakout Box (BOB) Cable
Checkout

Initial Release
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Raspberry Pi Inventory (“Pinventory”
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File Edit View Insert
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Application for BOB Cable Checkout

@ o Pi Checkout GUI

BOB Cable CheCkout Send to Database

8/19/19 3:50 PM

JPL ID

Place cursor in box and scan cable tag:

Reset Check In Check Out




k. Wiki — One Stop Shop for Test Engineers

* Created, populated, and managed Wiki
* Centralized all the tools and calendars for the team
* Added links to important documentation

= JPL Wiki Spaces v People Calendars Create - Q

z Dashboard & @ # Edit 1% Save forlater ~ © Watching < Share
NiSXR NISAR SIT03_04 *
ey
NISAR SITO3_04 Home
@ Pages Created by Admin API, last modified by Peter J Bloch on Jul 17, 2019
9% Blog Welcome to the NISAR SIT03/04 Wiki page. This is where you can expect to find any and all information on current work in the department.
& Calendars

SPACE SHORTCUTS N Organization Chart
@ Current Mission Plan Z i |i5Fe s"_3/4

B Useful NISAR Wiki Pages

B Instrument EGSE Calendar SIT03/SIT04
B EP and SITO3 Tools i s Tt aad ™
B EP & SIT03 High Level Flo...
& NISAR Useful Links SIT04 I&T System Eng | Planning/core team |
+  Alok Chatterjee
[E MTB Idiosyncrasies and L... |
I&T Mech Sys. Eng | Transition from SIT02 |
b I1&T Weekly Meetings + Emmanuel Hanna

PAGE TREE , , , | , ,




Lessons Learned

* Time Management 6] Mednesdey

robot framework

session key

321-216 Public

antonette.w.feldman@j -
(%)

NISAR SIT03_04

Weekly Meetings

306 Viewing Gallery

e Effective Communication ol ol

david.a.lopez@jpl.nasa.go

313 Intern Seminar Series

- updates

301-486

marguerite.l.syvert g
* How to ask for help -

FW: Robot Framework

on NISAR

179-122 Private

robert.castillo@jpl.nas

Meet with Rich
Rich's Office;




@4T echnical Skills Learned

Robot Framework

Raspbian Application Development
Building a GUI in Python

Microsoft Visio

Improved my abilities:
- Python Scripting
- Excel
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