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STEM*=*Science*Technology*Engineering*Math*

•  Pa?erns*
•  Ideas*
•  Inven)ons*
•  Fun*



There’s*actually*some*math*here*

This*is*called*Tessela)on*–*repea)ng*pa?erns.*

What*shapes*are*these?***



What*shapes*are*these?**

Does*it*look*like*it’s*3D*now?**

Is*it*a*diamond?**

Is*it*a*hexagon?**

Should*it*be*

bigger*or*smaller?**



Some*more*pa?erns*that*repeat*

The*ar)st’s*job*is*to*find*something*interes)ng*

And*then*create*a*pa?ern*around*it*





Repea)ng*things*are*good*

•  That’s*what*pa?erns*typically*do…they*repeat*

•  Anyone*know*of*some*bad*pa?erns?**

•  So*computers*are*all*about*pa?erns*and*

repea)ng*too*



Evolu)on*of*“temporary”*data*

The*dots*on*that*line*represent*one*character.*What’s*a*character?*

In*the*aSer*school*sessions*I’ll*show*how*these*pa?erns*are*just*1’s*and*0’s**



Teletype*“computer”*terminal*

This*is*where*

it*makes*the*

holes*in*the*

paper*tape*



80*Character*punch*card*

This*is*actually*part*of*a*program:*:407,*:420,*:425,*:426,*:427*are*the*line*numbers*

What*is*a*sequence?**

Usually,*the*last*8*characters*was*a*sequence*number,*but*not*in*this*case*

Why*would*you*have*sequence*numbers*on*the*cards?**



What*if*you*dropped*them?**

You’d*use*the*sequence*numbers*to*get*them*back*in*order*



Keypunch*machine*

Don’t*make*a*mistake!*



This*is*how*my*original*programming*was*done*

Each*“program”*was*on*a*different*board.*You*could*switch*the*boards**

In*the*computer*to*run*a*different*program.**

No*such*thing*as*an*APP*STORE*then*☺**



You*used*to*print*on*paper*like*this*

The*holes*were*on*a*belt*to*move*the*paper*through*the*printer.*

This*paper*was*typically*132*characters*across.**

Do*you*know*of*anything*that*uses*140*characters?***



So*a*program*might*be:**
Take*the*72*characters*on*the*punch*card*

And*print*them*on*the*132*character*paper*

*Each*card*becomes*a*line*on*the*paper*

*Add*spaces,*comma’s*to*make*it*more*readable*

* *Like:*Name,*Address,*Phone*#*

The*wires*on*the*board*told*you*what*

columns*on*the*punch*card*move*to*

what*columns*on*the*pape*

PORELL&JIM&125815185551212&

JIM&PORELL&Stanfordville,&NY&12581&518=555=1212&

You*could*also*add*data*from*other*

places.*Like*the*zip*code*changes*into*

the*town*name**



Terminals*replaced*punch*cards*

The*screen*is*72*characters*wide*–*why?**

You*didn’t*waste*paper*making*mistakes**



Let’s*do*an*experiment*

•  Can*typing*or*keyboarding*be*even*easier*
today?**

This*is*the*best*I*can*do*when*I*am*not*looking*at*the*screen*

This*is*the*best*I*cana*do*whan*IU*am*not*looking*at*the*screen*

This*is*the*vest*I*can*do*when*I*am*not*looking*at*the*screen*



Here’s*what*a*mainframe*computer*

looked*like*in*1990*



Here’s*what*it*looks*like*today*

• It’s*the*size*of*a*
refrigerator*

• It’s*one*MILLION*)mes*

faster*

• It*uses*the*same*

amount*of*Electricity*as*

the*toaster*in*the*

cafeteria*

• It*can*run*1000’s*of*
programs*at*the*same*

)me*

• Millions*of*people*can*

be*using*it*at*once*

• Remember*the*wires*

before.*Now*that*is*all*on*

chips.**



Now*let’s*look*at*cars*

This*is*a*1939*Nash*

The*engine*is*very*simple*



This*is*a*2014*Buick*Regal*

The*car*is*smaller,*but*faster*and*uses*less*energy.*Just*like*the*new*computer*

The*engine*is*more*complex*and*includes*many*computer*chips*too*



This*computer*was*the*first*to*“call*

home”*if*it*had*a*problem*



So*let’s*take*some*simple*things*and*add*them*to*the*

car*based*on*what*we*learned*from*that*big*computer*

GPS*

Cell*phone*

An*engine*with*computers*





What*else*can*we*do*with*this*

pa?ern?**

GPS*

Cell*phone*





GPS* Satellite*Phone*

Spy*Satellite*

Military*Plane*



You*are*in*the*desert,*in*a*war*and*you*don’t*know*if*

bad*guys*are*on*top*of*the*mountain*or*behind*them*

What*should*you*do?**



Let’s*look*how*“spy*planes”*and*then*

“drones”*have*changed*



Anything*else?**

GPS*

Cell*phone*
Fingerprint*reader*

Virtual*Reality*Goggles*

Blueprints*of*a*building*



A*fireman*could*see*the*plans*of*a*building*

and*know*where*they*are*in*a*building*

But*if*someone*stole*the*

goggles,**

They*couldn’t*see*anything*

Since*their*fingerprint*isn’t*

registered*



STEM*=*Science*Technology*Engineering*Math*

•  Pa?erns*

•  Ideas*

•  Inven)ons*

•  Fun*

•  We*are*going*to*have*aSer*school*sessions*every*Thursday*in*
February.**

•  We’ll*talk*about*games,*music*and*art*

–  We’ll*play*some*games*too*

–  We’ll*use*a*li?le*math*as*well*

•  We’ll*talk*about*jobs*that*use*pa?erns*and*create*these*ideas*

•  Hopefully,*you’ll*see*more*pa?erns*in*your*own*life*and*have*some*
fun*learning*about*them*


