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“BE CURIOUS”

EXPERIMENT.
FAIL. '
LEARN.
REPEAL.







. Suppd\rt daily work for all lab scientists and employees.
 Develop apps to run the lab’s operations.

« Collaborate with my team in software design and problem solving.

* Every day...
— Code & Test
— Discuss solutions with users across the lab
— Debug, debug, debug ,



A day In the life of a programmer
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1215 function generateSupervisoryOrglist() {

1216
s »1ilewpls = 1217 var workerDef_selected = document.getElementByTd("workerDef");
- 1218 var supervisorBadge = document.getElementById("supervisorBadge");
v 1219
1220 var supervOrg = document.getElementById("selectSupervisorOrg"); // Used for display to user
1221 var supervisorOrg_saved = document.getElementByTd("supervisorOrg"); // Used to pass through to backend processing
Code Mome ) 1222
1223 if (supervisorBadge.value != "" &% supervisorBadge != null) {
1224
1225 if (workerDef_selected.value == "Employee") {
i A R 1226 // If the worker is to be an Employee, then pull the Supervisory Org for "Position Management"
2 . ) 1227
. - 1228 var urlSupOrg = '/xink/lookupData?taghame=temp&key=temp&sectionElementId=1873608&FormId="
1229 + document.getElementById( hiddenFormId').value
1230 + '&instanceld="
1231 + document.getElementById( hiddenInstanceId').value
1232 + '&replaceString=PERSON_BADGE_NUMBER, '
1233 + document.getElementById( ' supervisorBadge').value;
1234
1235 if (window.XMLHttpRequest) {
1236 var ajax = new XMLHttpRequest();
1237 } else {
1238 var ajax = new ActiveXObject('Microsoft.XMLHTTP');
1239 }
1240
1241 if (ajax) {
1242 ajax.open('GET', urlSupOrg, false); // Automatically waits for the response or a timeout.
1243 ajax.send(null);
1244 var dataSupOrg = Ext.decode(ajax.responseText);
1245
1246 if (dataSupOrg &% dataSupOrg.length > @) { // If one or more
1247 // results found
1248 supervOrg.value = dataSupOrg[@].innerHTML;
1249 supervisorOrg_saved.value = dataSupOrg[@].innerHTML2;
1250 } else {
1251 // If no supervisory org is found, leave field blank and
1252 // disable:
1253 supervOrg.value = "";
1254 supervisorOrg_saved.value = "None";
1255 ¥
1256 T
1257
1258 } else if (workerDef_selected.value == "Contingent Worker™") {
1259 // If the worker is to be a Contingent Worker, then pull the

1260 // Supervisory Org for "Job Management™



if (supervisorBadge.value != "" &% supervisorBadge != null) {

if (workerDef selected.value == "Employee") {
[/ It the worker is to be an Employee, then pull the Supervisory Org for

var urlSupOrg = '/xink/lookupData’tagName=templkey=templsectionElementId-
+ document.getElementById( 'hiddenFormId').value
+ '&instanceld="'
+ document.getElementById( 'hiddenInstanceld').value
+ '&replaceString=PERS0N_BADGE NUMBER, '
+ document.getElementById( ' supervisorBadge').value;

if (window.XMLHttpRequest) {
var ajax = new XMLHttpRequest();
T else {
var ajax = new ActiveXObject( 'Microsoft.XMLHTTP');

¥

if (ajax) {
ajax.open( 'GET', urlSupOrg, false); // Automatically waits for the re
ajax.send(null);
var dataSupOrg = Ext.decode(ajax.responseText);

if (dataSupOrg && dataSupOrg.length > 8) { // If one or more
[/ results found
supervOrg.value = dataSupOrg[@].innerHTML;
supervisorOrg saved.value = dataSupOrg[@].innerHTML2;

} else {
// If no supervisory org is found, leave field blank and
ff disahle-



We need youl! K

Computing jobs are the #1 source of new wages in the U.S.

B 5°000° |HEL P)

43,000 WANTED

O computer science
graduates in 2016

: g
P Start with one #HourOfCode CODEY O

<l

e There are 13,647 open computing jobs in [
X .ﬂ III|n0|s and only 2,596 CS graduates!
= =

Prepared. For Life.
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| z‘@j How fast is your math? OK
Get ready..
7
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Did it take you one second?




How fast is your math?

) Argonne’s supercomputer...
2 quintillion calculations

2,000,000,000,000,000,000

per second
O
% Every human on Planet Earth
doing 1+1 in their head
7 without stopping for 8 years!




WARM-UP your CS




WARM-UP your CS

¢
5 Computer programs will
do something
) based on a condition

> What I1s a condition?

(we call them conditional expressions in cs)




WARM-UP your CS .

P Lets try it!

YOou = computer




*5.?| WARM-UP your CS




3| WARM-UP your CS
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¥ w ¢ | Programming Merit Badge K
AN 0
° U Requirements
O 4. Intellectual property

S afety a. Four types
a. Cyber Chip b. Licensing vs. Ownership
b. First aid and injury prevention & IFreEvEe s, SIPESEUEETE.
; Commercial
T 2. History : :
_ _ 5. Programming projects
O a. Programming and programming : _. :
languages a. 3 code projects: write or modify,

O b ut ¢ g debug, and demonstrate — different

0 . Evolution of programing languages languages, different industries

3. General knowledge b. Explain how your code works

O a. Describe popular .Ianguages 6. Careers s

O b.  Programmed devices a. Learn about 3 career paths
—{ 0

______t_ - C$® Prepared. For Life.’



What is programming? K

© O First, What iS a prog ram? if (éataSupOrg && dataSupOrg.length > ) { // If one or

// results found

() - - supervOrg.value = dataSupOrg[0].innerHTML;
« A set of instructions to tell a SuperVisorOnd saved value + dataSupOrSTOl. SnreiTMLE;
} else {
computer exactly what to do. {1 T superdisony ong s Fowds Tuave B Blak ond

// disable:

un
supervOrg.value = ;
supervisorOrg_saved.value = "None";

¥

Prepared. For Life.



. /

ij What is programming? /

e 0
° O OK, now... what is a programming?

O

* |t's how humans communicate with computers.

7 « Code converts our ideas into instructions for computers to follow.
O

« Many different language exist today for writing code (around 700!),
and they constantly evolve — just like human languages!

« This merit badge will cover several important aspects of
programming and you will gain experience doing real coding.

________t_ - C;G) Prepared. For Life.



@r.{ Safety First... even when coding /
T\O

° Y Human — computer interaction is not natural.
O

Programming typically occurs with a computer that requires electricity.

— Important: make sure all power cords are not frayed
and keep liquids far away :
to prevent electric shock
(or a fried computer).

C—/




Safety First... even when coding K
AN 0
° O Human - computer interaction is not natural.

O

* RSI — Repetitive Stress Injury

— Caused by typing for long periods of time,
resulting in wrist and hand pain.

— How can RSI be prevented?




Safety First... even when coding K

W

o)

O
Y Human — computer interaction is not natural.

Prepared. For Life.’




Document holder
same height as eyes Distance between the
Upper frame of the eyes and the
screen same screen 65-75 cm

height as eyes

a Relaxed shoulders

Back support not
Keyboard tray lower too flexible to fit
than the table but lower natural
not touching knees ‘ 3
F NANEE

’L \2>
-—"; Angle of elbow
V 90° 100°
Angle of hip
90°-100°

Height of chair to be
Angle of knee Feet flat on the floor or adjusted to the person's
90°-100° supported by a pedestal height & the table

Wrist free in stralght
line with forearm

Prepared. For Life.’

SCOUTS BSA



W O

O

History of Programing K

° 9 Programming before computers?

Mechanical devices used in factories — long before the 1900s —
were automated with programming.

1804: The Joseph Jacquard Loom used _.r«\
hole-punched cards to “program” patterns ¥+ 4§
Into fabric. /!‘

Jacquard’s tech was based on earlier work
from 1725 that originated the ideas of punch
cards for controlling a loom.

A LA MEMOIBRE-DE XM JACGUARD,




History of Programing

Prepared. For Life.’
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History of Programing K

1\ ’
° Y Programming before computers?

& « 1822: The Difference Engine by Charles Babbage

— Used a hand crank to move complex series of gears
configured to compute values — all based on subtraction @
(no multiplication/division required)!

C—/

Prepared. For Life.



N —o O|/o

LU

.%\d&-)&-.\-b\ﬂ\-t- .m- 21 0 5 ' N’I
”n._.. 4
=
=
oy
o) =
m ol
iza
O -
(YR
@)
S s
Al o
(-
@) s
> &
<
@) it
=
-
T S et e
(™
‘ el
Kﬁ@o mou o. 0 0O
<O ,r—0 O

Prepared. For Life.

-<
(72
-}
w
—
=
o
Q
w
e



History of Programing

W O
° U Programming before computers?

& « 1843: Ada Lovelace - the first programmer

— Babbage developed a new machine, called the
Analytical Engine

Prepared. For Life.



Diagram for the computation by the Engine of the Numbers of Bernoulli.
B (=]

Working \':uinbl(-.\.

See Note G. (page 722 el seq.)
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by a Variable-card.

e = OV

by a Variable card.
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History of Programing K

1\ 0
° 9 Programming before computers?

& « Continued development with Punch Cards

— Used for the 1890 Census
— Became a standard in business computing by the 1950s.




History of Programing

° Y A computer program in 1969

© * Adeck of punch
cards for an
IBM 360.
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b o ¢ | History of Programin
Yy g g ‘ K

O

° 9 Another computer
& program from 1969

« Margaret Hamilton stands
next to a stack of program
listings from the

W Apollo (11) Guidance
O Computer in a photograph
0 taken in 1969. wikimedia Commons

« They only had 72 kB of
computer memory to work with to
0 land humans on the Moon!



https://commons.wikimedia.org/wiki/File:Margaret_Hamilton_-_restoration.jpg

History of Programing

O
> 9 John von Neumann (1903 — 1957)
& a programming pioneer
 Developed the idea of conditional control
T — Exactly what we did in our warm-up!
O — If/then statements
O
* Instead of writing one long piece of code, programmers began O

O
0  creating “blocks” of code that could loop (repeat) or be reused over
. and over by other parts of the code (called libraries).

________t_ - C$® Prepared. For Life’



O

History of Programing

° 9 The native language of a computer:

Binary — 1s and 0Os

A modern computer is based on the idea of turning electric current

“on” or “off” — can be represented in writing (for us non-digital
humans) as a 1 or O.

First developed in 1689 by Gottfried Leibniz, George Bool
developed a system of algebra with 1s and Os_ﬁ_in 1847.

v 4
e~ cﬁ@) " Prepared. For Life.
..-;:-




History of Programing

° 9 The native language of a computer:
O

Binary — 1s and 0Os
A binary number as a “byte” of information (8 positions).
Each position — called a “bit” — can be a 1 or a 0 only.

Each bit represents a value that doubles at each position (right to left).
The values are added only if that position is “on” or “1”

00000000 =0 00000010 = 2 00001001 = 9
00000001 = 1 01000000 = 64 00101001 = 41

___t_ - C$G) Prepared. For Life.
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History of Programing K
1\ 0
° Y How can we write code in binary?!

& « This is extremely hard (and punch cards were the first solution).

 Assembly Language — the beginning of modern programming
— “names” and “characters” typed by a human are translated into Os and 1s for a

T computer to read — called a compiler. L 1R R
O X y¥4
: : : 2 ¥k

o+ The first compiler developed in 1952 Bﬂ*:*

0 by Grace Hopper (1906 — 1992). x

0 — Also helped build the first general purpose computer, i, ) f

UNIVAC | (UNIVersal Automatic Computer ). q
O
L] g {

_______t_ - C$® Prepared. For Life.’



W O

O

¢ | History of Programing

° Y How can we write code in binary?!

Assembly Language is also very difficult to read and write.

A flood of new programming languages were developed during the
1950s and 1960s (and ever since).

— All are still based on the idea of translating human computational thinking into
binary.

Early evolution of coding languages improved:

— Code portability between computer systems.

— Easier to write, read, and debug code.

— Allowed for new concepts (functions, classes, objects, OOP).

— Explored new fields (engineering, math, biology, data science, business).

Prepared. For Life.
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History of Programing

° Y How can we write code in binary?!

1950s
FORTRAN (1957) — Formula Translating System
LISP (1958) — List Processor
COBOL (1959) — Common Business Oriented Language

1960s — 1970s

BASIC (1964) - Beginners' All-purpose Symbolic Instruction Code
Pascal (1970)
C (1972)

Prepared. For Life.




1 /
ij History of Programing K
1\ 0
OO Y How many languages do you recognize?
C MATLAB Go MIPS
C++ Erlang PowerShell ColdFusion
Java Ada BASH LaTeX
JavaScript Objective-C  TypeScript XML
7 HTML Swift PostScript JSON
° CSS Mathematica CoffeeScript  Ladder Logic
O Python C# Perl YAML
O Ruby Visual Basic ~ x86-Assembly Batch
0 PHP Rust MASM OpenMP
OpenCL F# RegEx MPI
0O SQL R PL/SQL
1 0

______t_ - C?G) Prepared. For Life.’



/
History of Programing K
1\ 0
OO Y How many languages do you recognize?
C MATLAB Go MIPS
C++ Erlang PowerShell ColdFusion
Java Ada BASH LaTeX
JavaScript Objective-C ~ TypeScript XML
7 HTML Swift PostScript JSON
O CSS Mathematica CoffeeScript Ladder Logic
O Python C# Perl YAML
O Ruby Visual Basic ~ x86-Assembly Batch
0 PHP Rust MASM OpenMP
OpenCL F# RegEx MPI
0O SQL R PL/SQL
1 0

______t_ - C$® Prepared. For Life.



@r@g“‘ ¢ | Introduction to Programming

° O Different Language — Same Purpose

O
« Human languages may look and sound different,
but they all have the same purpose. What is it?
7 « All computer languages might look and are structured differently,
O but they all the same purpose. What is it?
O
O
O
O
1 0

________t_ - C;G) Prepared. For Life.




O
Introduction to Programming K
O
° U “Hello, World!”
O . The traditional first programming code to write when learning a new
language. (First presented in the handbook for the C programming language in
1978.)
C++ Java
W class {
int (int argc, char *argv[]) private String 5
O { public static void (String args[]) {
char myString[] “Hello World!”; . . (myString);
O std: :cout myString std::endl; }
; }
O
O
O
—1 0

_____t_ - C$G) Prepared. For Life.’



&»4,6 Introduction to Programming

O

N X86 Assembly
° O “Hello, World!” .
() .model flat, stdcall
(:## .stack
option casemap :none
. 5 ExitProcess PROTO Near32 stdcall, dwExitCode:
5 putch PROTO Near32 stdcall, bChar:
.data
strMyString "Hello World",
T { .code
main PROC
O { , LENGTHOF strMyString
String myString ; , OFFSET strMyString
O static ( [] args)
{ invoke putch, PTR
O . ( )
} L1
O } invoke ExitProcess,
¥ main ENDP
END main
O
0
—

"F——— C;G) Prepared. For Life.’
»
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Introduction to Programming K

° U “Hello, World!”
O

JavaScript Python
5 myString

l : ( )5 (myString)
O

O

O

O

0

_ ____t_ . C$® Prepared. For Life.’
\ o
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O

with every day.

¢ | Programming and Devices

° U Code lives inside so many devices that you interact

Mobile phones
Tablets

DVD / Blu-ray players
Game consoles
Alarm clock

Smart TVs

Doorbells

Cars

Smart watches
Fitness trackers
GPS

Coffee pots
Microwaves
Wi-Fi routers

What else? Where else?

C$® Prepared. For Life.
)5
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A
&@é Intellectual Property K
AN 0

> O Copyright
O

« Protects expressions of an idea.

« Automatically available the moment an idea is created and physically
l stored.

Q « Protects from others making copies of text, images... and code!

________t_ - C;G) Prepared. For Life.
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¢ | Intellectual Property

> U Patent

Protects innovations and ideas that are demonstrated to be useful:

— Processes and methods
— Machines and manufactured items
— “Compositions of matter” (like, a mathematical algorithm)

Not automatically awarded. Patents must be applied for with the US
Patent and Trademark Office --- and world-wide patent offices!

A lengthy and expensive process: typically requires patent
attorneys or agents (and printed paper and money).

_____t_ - C?G) Prepared. For Life.




O

O
O
O

¥ ¢ | Intellectual Property K

> O Trademark

« Protects words, phrases, symbols, or sounds that identify and
distinguishes the source of a product of service.
— What are trademarks you are familiar with?

« A more involved process and cost compared to copyrights.

« May need to defend your trademark from other similar uses.

_______t_ - C;G) Prepared. For Life.’



¢ | Intellectual Property

> U Trade Secrets
0

* Protects commercially valuable information.

« The owner of the “secret idea” must take strong measures
l to maintain secrecy.

* No protections against the use of the “idea” (or code) if it is
O developed independently or if the information is
O acquired legitimately.
O

_____t_ - C?G) Prepared. For Life.



¢ | Intellectual Property

° Y How code can be distributed via licensing:
O

« OPEN SOURCE

— A community of developers.

— FREE with support from sponsors or the community. .

T — Source code is available to the public, modifiable, and may be redistributed.
O - FREEWARE
0 — FREE! —the developer choose free distribution.

— But, the source code is not available to others.

« SHAREWARE
— FREE! For a limited trial period.
— Developer owns the rights, and source code is not available.
— No collaborative community.

O
O
O

_______t_ - C;G) Prepared. For Life.’




O

W O
° O Many, many, many, many, many jobs are available
today, tomorrow, and after you graduate in computer

science and programming!

¢ | Careers in Programming

Computer Scientist
Mobile App Dev
Application Dev

Ul / UX Engineer
Software Engineer
Game Engine Dev
Gameplay Dev
|OS Developer
Robotics Engineer

Database Engineer
Hardware Engineer
Computer Engineer
Sysadmin

White Hat Hacker
Frontend Web Dev
Backend Web Dev
Full-stack Dev
Embedded Software
Engineer

Systems Analyst
Software QA
Business
Intelligence Analyst
Network Admin
Data Engineer
Machine Learning
Engineer

Solutions Architect

Prepared. For Life.




Introduction to Programming

>0 Let’s code!

O : :
 There are so many resources available online.

https://scoutlife.org/programming — many sample programs for Requirement #5
https://scratch.mit.edu — block programming (JavaScript)

7 https://colab.research.google.com - Google Colaboratory (Python)

O

https://codepen.io/pen — front-end web development (HTML/CSS/JavaScript)

O https://vscode.dev — powerful IDE available in the web browser
O O

O https://lwww.khanacademy.org Computer Programing — learn and write coc}J
0 https://www.w3schools.com - so many great tutorials >



https://scoutlife.org/programming
https://scratch.mit.edu/
https://colab.research.google.com/
https://codepen.io/pen
https://www.khanacademy.org/
https://www.w3schools.com/
https://www.freecodecamp.org/

)

o)

O

N

f

O
O

’ﬂs‘“ ¢ | Continuing to Code

Complete “assignments” — use workbook as a guide.

Requirement #5 — code in three languages.

Schedule Zoom sessions with Mr. Dearing.

CC: Ms. Dalia Israel, on emails.

Prepared. For Life.
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