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AS55EMBLY
INSTRULCTIONS

=> Step 1: Slide the two board supports together.

=> Step 2: Place the board onto the supports. If it doesn't fit, take the board supports apart,
rotate one of them 180 degrees, and slide them back together again.



=> Step 3: Insert the 4 small pegs into the back side of the 2 levers and the 2 marble
releasers. Make sure the peq is facing the correct direction when you snap it in (round
side to round side, flat side to flat side).

=> Step 4: Put the assembled levers and marble  => Step 5: Snap the connectors into
releasers in their places on the board. place behind the board.

= A

=> Step 7: Snap a small metal marble into each of the 30 green ramps. To save your thumbs,
put a marble on the table and then push a ramp onto it.

x30
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=> Disassembly: When you are finished playing, do not disassemble the board. Simply return
the board supports to the top tray and set the assembled board on top of it, on its back.
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README.1ST

You are about to enter the hidden, inner world of computers.

The part nobody sees, deep inside - where the true DN\ W . ) 77
magic happens. Sk A

Remove the hard, opaque shell of a computer chip
and you'll find a device full of ingenious logic and
astonishing creativity. Chips are made of a multitude
of tiny switches called transistors, which are formed
at the interface of various materials layered on the
surface of silicon.
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They aren’'t mechanical switches like we're used to

seeing — there are no moving parts. These switches e ——————
. . . e Inside o IS CNIP I00KS colortu

are controII.ed by electrons: Push electrons in jche §|de because its features are similar in

and the main flow of electrons through the switchis  size to visible light

cut off. Stop pushing electrons and the flow resumes.

# The switches themselves are interesting, but it's the

b clever ways the switches are connected together that
make a computer smart. Over the next 60 puzzles,
you'll discover how simple switches can be connected
y together to do surprisingly smart things. Though the
' switches are mechanical instead of electrical, there's
theoretically no limit to what you can create with

i them.

Transistors are formed at the To learn more about how computers work, visit
interface of certain materials. www.upperstory.com/turingtumb[e_

Using electron beams instead of

light, we can see the tiny metal

wires connecting the transistors

underneath.? i .
Enjoy your journey!

'Photo of a decapped Motorola 68040 processor by Gregg M. Erickson
2Used with permission from DELTA Microelectronics (https://asic.madebydelta.com/)



THE
ADVENTURE
BEBGINS...




It took Alia three long weeks to reach the Pulsar nebula where she was sent to repair one ofF Deep Space
Industry’s communications satellites. The satellite was orbiting a small, barren planet named Eniac. These
satellites were incredibly complicated and Alia was the only engineer sKilled enough to repair them.

Ever since Alia was a little girl, she'd always dreamed oF becoming a space engineer. She loved to create
new things and she was Fascinated by science She also loved adventure Space engineers had the
chance to meet other life Forms and explore Far-ofF places.

Alia’'s only companion on the mission was RE.N. a helper bot Alia built to help with the repair. The bot ran
an artificial intelligence system Alia coded herself. It was one of the best, but like all Al systems oF the
time, it just wasH't very-well-intelligent.

R

What was missing? Alia spent years searching For the solution. In Fact, she pondered this very question
as she and RE.N. prepared to exit their ship and repair the broken satellite..




ORBIT CHECK:
-> ALL CLEAR

We made it! our
navigation systems
parked us in orbit
around Eniac right
next to the broken

Either way. | sure am glad
to have your compary! Ready
to Fix that satellite?

-

well, RE.N. | made a
Few adjjustments to your
Al code. Hopefully things go
better this time.

AFFIRMATIVE!

Alia secured her suit, took a deep breath,
and entered the airlock with R-E.N.



Tethered to her ship. Alia leaped out of the airlock. Floated through nothingness, and landed graceFully
on the surface of the satellite That was always her Favorite part. RE.N. Followed.

OK. RE.N.
let's knock
this one out

quickly and get
home.

J

Fired its aft thrusters at Full throttle and
slammed into the side of the satellite. Alia dodged as twisted pieces oF metal Flew past her: She'd have
to Fix the satellite manually - without RE.N.'s help.

S HOURS LATER

Let's get back to
the ship and then go
home, RE.N.

Alia was relieved that the satellite was repaired, but she couldrn't shake her disappointment in the Al she
built For RE.N. She'd have to start From scratch but this time she'd--




OVERHEAT WAR?

v o
R S |
Loud warning beeps From R.E.N. startled Alia out of her
thoughts.

Still on the surface oF the satellite, Alia turned to look at her ship., which was engulfed in white light. Alia

squinted to see three beams ofF blindingly bright light Focused on her ship. leaving red hot trails behind
them as they moved across its surface.

’ 3 o

Suddenly, all three lights converged
directly over the ship’s computers!







radliation shield
is compromised!
The ship's computers

Phew! 4 scramble under
We macdle it ¢

' radiation!
back. What was ‘ L

Quick, REN.!
Overtride the
navigation systems
before--

It was too late The ship was ofF course and beginning to lose speed in the |
planet's thick methane atmosphere. It was Falling out of orbit Fast. Too Fast. | \

AELIE

A
Hold on, ’ |
RE.N.! we hit the
|

atmosphere!

l l




Put the shields

we're Falling p—
out of orbit! w\

-4NO0

—

LEDGED!

—

With alarms blaring, Alia attempted to override the navigational
computers as the ship dove towards the planet's surface

Alia struggled to manually land the crippled ship
on the cold, rocky surFace of planet Enriac.

| made it in one
piece, but the ship
wasH't as lucky.

OK. Think, Alia,
think! | need to assess
the damage and repair

the ship. It'll take weeks
For anyone to reach me
out here.




Alia turned her attention to her ship. The ship's computers were down, which meant no navigation and
Ho communication. LiFe support was also down and..no oxygen!

Alia knew she would need to Find ice on the Frozen planet. Then
she could use the ship's electrolysis module to resupply her
oxygen. Only 8 hours oF oxygen leFt. She'd have to move Fast.

Alia jumped in her hover speeder ard scanned the planet's
surface For signs of ice.

Stay here,
REN.! | need
to Find some

ice




Alia searched and searched. One hour went by, but she Found nothing but a rocky, barren
surface. Another two hours passed. Still nothing. Alia began searching Further and Further away
From her ship. Four more hours passed. -

|
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Wait.. scanners
are picking up
atmospheric vibrations
up ahead?

There's /
nothing on this
W\ blasted planet but ‘
P rock! 2 ﬂ/
y ‘ \

Computer—put the
vibrations through so |
hear them!

It soundis like..
rushing water!!




But that's not possible!
It's =76° outside! The water
should be Frozen!

Where did it
come From? This
planet is supposed
to be uninhabited.

It's “ 4 }
magnificent! \ .

ia




The sound is coming
From inside. | need to
Find a way in. ‘ 4

Alia reached out and touched the wall. As she
did, a massive section of the wall slid open.
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Inside, Alia saw that the walls were lined with millions upon millions ofF panels—stretching up as high as
she could see and down deeper than she could make out in the darkness.

G

o ':‘L-' ——
" VI o — /
4 il
J T |
- wl y

|

L1

-

¥

A

| : . 5
B S| e p—

e

)

|

g S p—

e

i

e

‘-m;!¢

— e W e
b G
: " [

-
‘E-'

rell

nitl
i‘: -‘




On closer look, Alia saw a complex cascade of small, metal marbles
rolling across the surface of the panels, Flipping a myriad oF

Alia stood in awe amid the roar of
billions oF click-clacking marbles.

Hopelessness washed over Alia..

O~

N

Marbles that reached the bottom were pushed to the
top by a geothermal pump at the planet's core. Alia
picked one up. The marble was still warm to the touch.

%
‘ but..
\ E

well, *sigh*,
no point in
Feeling sorry For

That's 27
minutes to
explore humankind's

: to JI‘ et’-”['-n to greatest discovery!
. Not a bad way to
the ship..

— ) |~

e



This all
looks like some
sort of massive

computing
machine.

But what was its
purposer

Alia wandered a maze oF hallways lined with
panrels From top to bottom. She drew shallow
breaths to extend her oxygen..

She tried to decode what she was seeing: Intelligent
life. a massive, mechanical computer system..

| suppose in this
intense radiation,
4| Silicon-based computers
couldr't Function. All of
this must have been

their solution. l

Alia guessed
that the missing
parts were
meant to slow
the marbles
down. Without
them, the
marbles were
Falling down
too quickKly,
causing them
to sometimes
bournce out oF
the panels and
onto the Floor.

Was it trying to Fix
these panels?

It looks like
these panels aren't
working propetly. | bet
the alien was trying to
repair the machine |
worder iF | can Fix it..

Near the alien, marbles and parts were
strewn about the Floor. It looked as though
they came From the panels above them.

3



SteELLARLINK vBe Jl @

> output how_to_play-txg

>

>
>
>
>
>

KKk Kk 3k K 5k 2k Kk oK Kk K K 3k Kk 3k Kk 3k K sk ok K ok ok Kk K sk sk Kk sk sk sk Xk k sk k sk kK k ok kk k k sk k Kk

How to play

33Kk K ok 3k K ok 2k K 5k oK K 3k K K 3k K 5k 3k 3k 5k 3k K 5k ok K 5k ok Kk ok sk sk ok sk sk sk sk k sk k sk sk k ko kk k k sk k k sk

1.

Each challenge has an objective- You must create a
machine that completes the objective.

. To start the machine- you must press the start button

down once:

I}
PRESS
TO

START

. Once the machine is in motion. you cannot touch the

machine or otherwise interfere with its operation-
)

- Your machine cannot let marbles drop freely for any

distance. ‘See the example below:

Marbles must pass directly
from one part to the next

. Challenges start easy-. but they become exceedingly

difficult- even for a seasoned deep space
telecommunications engineer-.

If you get stuck. take a break and come back to the
puzzle later-

i



SteLLARLINK VB Jll @

> scan -external -challenge_l.pzl

Objective: Make all of the blue marbles (and only the
blue marbles) reach the end-.

VVVVVVYVYVYV

Required output:

Starting Available
parts

x Y

OK, | built the starting setup.
and now it looks like | need to Figure
out where to put these Four ramps.
Hmmm..

Oh!

| know! They need to go
here, here, here and here

S



SteLLARLINK VB Jl @

> scan -external ‘-challenge_gZ2-.pzl

Objective: Make all of the blue marbles (and only the
blue marbles) reach the end.

AVARAVARVARVAR VAR VARV

Required output:

Available

=



SteLLARLINK VB Jll @

> scan -external -challenge_3.pzl

Objective: Release one blue marble and then all of the
red marbles.

VVVVVVYVVYV

Required output:

Available
parts

Xl:l

g
& \©

i



SteLLARLINK VB2 Jl @ ——///

> scan -external ‘-challenge_U4.pzl

blue marbles-

>
>
>
>
>
>
>
>
>

Required output:

Starting Setup

Objective: Release one red marble and then all of the

Available
parts

B x 13

Huh. | think | can solve this
orne with Fewer parts than | have
available. | guess sometimes there
are more parts than | need.

i8



Alia Fixed a Few of the panels, making the marbles run down
them smoothly and land on the correct side

It took the very last of her oxygen..

Just then, a great
rush ofF warm air blew
up From below.

Resigned to her Fate, Alia held her
breath and took ofF her helmet. The
Frigid air stung her Face.

Unable to hold her
breath any longer,
Alia inhaled..

Il can breathe?
| can breathe!

sort of liFe support system. She went to
work Fixing more panels nearby.-.




——

% [ IEW PART DETECTED %
> sCAn —exTeERNAL —A —R
>  SCAMING NEW PART-
> e
> Ve
> Ze.
> ScCAN COMPLETED WTH NO ERRORS
>
> ANAWZING.
> ANALYSIS COMPLETE
> PART STORED AS TYPE '‘CROSSOUER'
>
> PRenpernc_—
L.0 L.2 L. L L.k L.-&

0. -t —+ +] o

\ -0.2

m
0.4 | ‘ \ 0.
1 {
‘ | | NAME. CROSSOVER L "
DESCRIPTION. MARBLES ENTER ON ONE SIDE AND EXIT Fn%m THE C?THE -
‘ | -0.8
Sudiic mmma
1.0 1 i | -1
SOt ¢ SO\ JOL 6] SO\
{ S— ‘ ‘ — ’v “ Sl | ¢a'
1. ‘ | ‘ -1.L
©) o O O o O
= &

> PenDerinG COmPLETE

o [

P —— ]

=]



SteLLARLINK VB Jll @

> scan -external -challenge_5.pzl

Objective: Make the pattern blue. red. blue. reds
blue. red...

VVVVVVYVVYV

Required output:

Available

=



SteLLARLINK VB Jl @

> scan -external ‘-challenge_k-.pzl

Objective: Make the pattern blue- red. blue. reda
blue. red...

AVARAVARVARVAR VAR VARV

Required output:

Available

(\}& o ((e
© @
o «o ° «o‘ ° «o

(i

L& o
O

e o -
o Qe lol s

(¢




SteLLARLINK VB Jll @

> scan -external -challenge_7.pzl

Objective: (Create a path for the blue marbles to reach
the output with only b ramps-.

VVVVVVYVVYV

Required output:

Available




The click-clack ofF marbles grew more
orgarized. It began to resemble.a voice!

Ha! That did
the trick! ‘ NO NO NO NO NO NO NO NO NO NO

NO NO NO NO NO NO NO...

...NO NO NO | ...NO NO NO
NO NO NO No [ AN o No No No

But it still seems
broken. All it says

How clever! The ? 2, \| is “Wo ro no." Maybe
computer synthesizes \I & - .\ these panels are the

speech by precisely timing | K/ R A problem.
\ the taps of marbles ( S < 4
against the panel walls.

These panels have a new
part that Flips every time a " ‘ 4
marble runs over it. S 4 : «««NO NO NO

They either point NO NO NO NO
leFt or right. : - ‘ NO...

wait, | get it! The Flippers
store information just like
electroric switches in a
computer.

Switches are either ofF or
on, like these Flippers point to
the left or right.

I'll call the little
Aippers “bits*!




% [IcW PART DETECTED ¢

> scAan —externAL —A —R

SCANING NEW PART...

e

ve..

ze...

SCAN COMPLETED WTH N0 ERRORS

ANALYZING
ANALYSIS COMPLETE
PART STORED AS TvPE BIT"

VV VVV VYV YV YV VYV

RenoerinG._—

/4 S\ ]i

0.2 ‘ \ ‘ -0.2
| ! Lo
0.4 ‘ - : ‘ ‘ \ ‘ |
| NAME. BIT T
-0.k DescrieTtion. T BHT IS A SWITCH. IT STORES IﬂFOF\mRTlDlj MNTING 0.k
LEFT OR RIGHT. THE STARTING POSITION OF A BIT IS XUERY* 1M TANT.




SteLLARLInk vBe2 Jl @ ——////

>

>
>
>
>
>
>
>
>
>

scan -external ‘-challenge_8.pzl _

Objective: Make the pattern blue- red. blue. reda
blue. red...

Required output:

Starting Setup Available
L - parts

x 14

This symbol indicates that a bit
goes here, but | have to choose which
direction it points to start.

Hmmm..

==



SteLLARLINK VB Jll @

> scan -external -challenge_9.pzl

Objective: Make the pattern blue-. blue- red. blue-
blue. red...

VVVVVVYVVYV

Required output:

| almost missed it! This one
starts with a difFerent number
oF marbles on top.
»Cing Setup Available

parts




SteLLARLINK VB Jl @

> scan -external ‘-challenge_l0-.pzl

Objective: Make the pattern blue- blue- red. reda
blue- blue. red.:-red-...

AVARAVARVARVAR VAR VARV

Required output:

Available




SteLLARLINK VB Jll @

> scan -external -challenge_ll-.pzl

Objective: Flip bits 2 and 5 to the right.

VVVVVYVYVYV

Available




NO N
NO N

0 NO NO NO NO NO NO

NO N
NO NO NO N--

LOGIC SYSTEMS ERROR 503.

, I Fixed all the
Guess not. - panels in this
well, uh, thanks |, 4 room! But | guess
For the oxygen, . the error must mean
ST there’'s more to Fix.

| somewhere else.
By T = o
~ ] L ih L s

Hello? Can you
understand me?

| Here, too, parts Iay strewn across the Floor.
Unlike the other room, the panels here had
symbols engraved into the sides.

Aha! More
broken panels.

Yup, these must be the
logic systems—these symbols
look like some Kind ofF logic

Oh boy. Now my
solution has to work For
more than one starting
condlition.

Whoa, this is
taking it to the next
level.-




3

VV VV VYV YV VYV VYV

i

e
ve.
Zc...

% [IcW PART DETECTED ¢

> SCAN —exXTeERNAL —A —R
SCAMING NEW PART-.

SCAN COMPLETED WTH NO ERRORS

ANALYZING

ANALYSIS COMPLETE

PART STORED AS TVPE YNTERCEPTOR

RenDernG...
] 1.2 1 1-b Jire
: 3EEE
/ \ o | | |
O N i ‘
© e mrs
! | ‘ | i \
J | ‘ 1 NAME. ITERCEPTOR | |
ESCRIPTION. THE INTERCEPTOR STOPS THE MARBL € COSTIPTJ FROM
: : RUNNNG. | | ‘
| | | B =
| © | |

<




SteLLARuLINk VB2 .l @ ——///
> scan -external ‘-challenge_l2.pzl

Objective: Intercept a blue marble.

vVVVVVVVYV

This seems too easy. It must
be the First part ofF a more
difFicult problem.

Starting Setup Available




SteLLARLINKk VB.E Jll @ ——///
> scan -external -challenge_l3.pzl

Objective: Intercept a red marble.

AN

>
>
>
>
>
>
>
>

Starting Setup Available
== = ; parts
T ) s
1 )19 X x 12
o o o (J o 1

Tricky! Looks like | have to start the
machine using the left Flipper. How can |
intercept a red marble when | start with a

blue marble?




vVVVVVYVVVVYV

SteLLARLINK VB Jl @

Eee— 7

> scan -external ‘-challenge_ll4.pzl

| Challenge 14: Duality - Part 3 |
Objective: If the machine starts with bit A pointing
to the left. intercept a blue marble. Otherwise-
intercept a red marble-.
Examples:
(3 E§J THenézgA W k%g THEHLEEA
A A
Starting Setup
g o s s g
(== T
xal o ‘
._—-I
o () o o

¢
o Qo
Qo
o |
s

A
o o [©) o o o o
= = = =]
o o o o () o o
= = =]
o () o o o [ o
() (=) (=) (N
o o ) o ) o o
= (=~ (=)
o o ©) o o o o
= N = =]
o ) o o o%o
(=} (=~
o ) o o o o o
= = = =]

Either way. | still can only

o«@ o«o

(8

start the machine by releasing a

blue marble

Yikes! Ok, breathe, Alia.
Looks like the machine has to
Work two ways How.

I'll have to test it with the
bit starting left and then I'll have to
test it with the bit starting right.

Available
parts

x 20




SteLLARUNK B2 Jll @ ——////
> scan -external -challenge_l5.pzl Rafa!

>
> gt
> | Challenge 15: Inversion |
> gt
>
> Objective: If bit A starts to the left. intercept a
> blue marble. If bit A starts to the right. intercept >
a red marble.
>
> Examples: The => symbol means
Vif* whatever's on the left, “‘ther"
whatever's on the right.
=> &J =>
=@ B
X So | guess it's the same

. objective as the last puzzile. |
can do this!

Available .
parts ‘

Starting Setup

)
=)

o [ o [ o () o [ o () o

(=4 (=) (=) (= ) (=4

[ o [ o [ [ o o o [




SteLLARLINK VB Jl @

> scan -external ‘-challenge_lk-pzl

Objective: Let only 3 blue marbles reach the bottom and
catch the UYth marble in the interceptor.

AVARAVARVARVAR VAR VARV

Required output:

Available
parts

B x 10




SteLLARLINK VB Jll @

> scan -external -challenge_l7.pzl

Objective: Make the pattern blue-. blue- blue. red-
red- red-.

VVVVVVYVVYV

Required output:

Available




SteLLARLINK VB Jl @

> scan -external ‘-challenge_l8.pzl

Objective: If the top bit AND the bottom bit start
pointed to the right. put a marble in interceptor T.
Otherwise put a marble in interceptor F.

vVVVVVYVVVVYV

Examples:




SteLLARLINK VB Jll @

> scan -external -challenge_l9.pzl

Objective: If the top bit AND the bottom bit start
pointed to the right- intercept a blue marble.
Otherwises intercept a red marble.

VVVVVVVVYVYV

Examples:

Available




SteLLARLINK VB Jl @

> scan -external ‘-challenge_cZ20-.pzl

Objective: If the top bit OR the bottom bit start
pointed to the right. intercept a blue marble.
Otherwise- intercept a red marble.

vVVVVVYVVVVYV

Examples:

R




Orice again, Alia repaired the broken panels.

i

MAGNUS. PRIDE AND PROTECTOR OF THE
ENIACONS. VERSION 1320934

well? Can you tell me
what you are Howr

The ‘Eniacons'? Are
they the ones who built

your

Where are they
now? Did they leave
the planet?

They all died? That's
terrible, Magrus! How did it
happen?

When did it
happen?

CANNOT COMPUTE. COUNTING

CIRCUIT ERROR 12. MAGNUS
REQUIRES REPAIR.

1 |

MAGNUS COULD NOT PROTECT THEM.




% [ IcW PART DETECTED %

> scAan —externAL —A R

SCANING NEW PART...

He...

ve..

ze...

SCAN COMPLETED WITH N0 ERRORS

ANALVYZING
ANALYSIS COMPLETE
PART STORED AS TYPE ‘ReGISTER

vV V V V V V V V V VvV

RenoerinG._—

ame. RecisteRn 0.4

:

DeschriPTion. A REGISTER IS A GROUP OF BITS THAT MAKE
UP A NumBer. THE NUMBER MAY BE READ BY ADDING THE
NUMBERS NEXT TO EACH RIGHT—PROINTING BIT. -0.2

B (P (P
S P [P
SPe (@ 85
2 ) s s

&=

=1

1}
w

i S

WAN

> PenDerinG COmPLETE
>

u2



SteLLARLINK VB Jll @

> scan -external -challenge_cZl-.pzl

Objective: Use register A to count the number of blue
marbles. (Use 15 or fewer marbles).

VVVVVVYVVYV

Examples:

xS = [@A=5 = R=u

x1 = R=7 = RA=4

Starting Setup Available

This is new.
O X X

It must mean that the solution has
to work For arty number of marbles.




SteLLARLINK VB Jl @

> scan -external ‘-challenge_cZ2-pzl

Objective: Register A starts at 15. Subtract the
number of blue marbles from the register. (Use 15 or
fewer *‘marbles.)

vVVVVVYVVVVYV

Examples:

i = B=un

=@ = Q=5

Available




SteLLARLINK VB Jll @

> scan -external -challenge_Z23-pzl

Objective: Let exactly Y4 blue marbles reach the end-.
(Intercept the 5th.)

VVVVVVYVVYV

Required output:

Available




SteLLARLINK VB Jl @

> scan -external ‘-challenge_cZl4.pzl

Objective: Let exactly 9 blue marbles reach the end-.
(Intercept the 1Bth.)

AVARAVARVARVAR VAR VARV

Required output:

Available




SteLLARLINK VB Jll @

> scan -external -challenge_Z25b.pzl

Objective: Generate the required pattern.

Required output:

Available




SteLLARLINK VB Jl @

> scan -external ‘-challenge_cZk-pzl

Objective: Generate the required pattern.

Required output:

[—

Starting

Available
parts

FE 00

X 2

<j§> X C




SteLLARLINKk VB.E Jll @ ——////
> scan -external -challenge_g27.pzl x %

Objective: Reverse the direction of each of the 9
starting bits. regardless of the direction they point
to start.

7 AN

>
>
>
>
>
>
>
>
>
>

Starting Setup Available
S e . e === ; parts
T s T )
XN o oY1 ox®
. ¥ . T4 By x 00
(] (] o ) o .

(G :
@,
@:
gl
;

Looks like this time | have to choose a
side For the start button. Do | want it on
the right or the left?




THE ENIACONS CEASED FUNCTIONING TWENTY-TWO BILLION- FIVE HUNDRED
THIRTY-NINE MILLION PLANET ROTATIONS AGO.
time ago.

YOUR SYNTAX IS NOT COMPUTABLE. MAGNUS
CANNOT COMPUTE 'LONG' .

Never mind. Why did the
Eniacons build you? What
was your Funiction?

FUNCTION ONE: MAGNUS PROTECTS THE PEOPLE OF
ENIAC FROM THOSE WHO THREATEN IT

FUNCTION TWO: MAGNUS MANAGES ALL MATERIALS
NECESSARY TO SUPPORT ENIACON LIFE

FUNCTION THREE: MAGNUS LEARNS

-but all efForts Failed. Earth’'s brightest minds began
to question whether it was even possible to develop
Als with conventional computing platforms.

You can learn? Without
an Eniacon programming

o ALIA. MAGNUS FUNCTIONS AT 42
It wasrt just & computer: It was an artiFicial o | CAPACITY. PLEASE REPAIR MEMORY

intelligence. Alia could hardly contain herself. Humans | UNIT.
tried For centuries to design artificial intelligence.. ’

=14|



> SCAN —exXTeERNAL —A —R

% [IcW PART DETECTED ¢
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VV VV VYV YV VYV VYV

RenoerinG._—

SCAN COMPLETED WTH NO ERRORS

PART STORED AS TYPES ‘GerrR' AMD '‘GeAR BIT'

r

flAameE. GEAR AND GEAR BIT

DeschriPTion, (LE R

o= iTS FULIP EACH OTHER. I OonNwy 2 G‘EP«R TS ARE
CONNECTED TOGETHER, PLACE HIGH—FRICTION WASHERS BEHIND THEM.
| | |
1.0 | ‘ \ ‘
o : o o » o} o o
o %9 e O
| "Jr 1
o (6) i} = o i) o
. P ‘ QAR S
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SteLLARuLINk VB2 .l @ ——///
> scan -external ‘-challenge_g8.pzl

Objective: Release only the blue marbles-

Required output:

Starting Setup Available
n-r-=S-F 1 rr=l-o-r- 1 parts

| carft Forget!

When only 2 gear bits are
connected together. | have to put
high-Friction washers behind each

gear bit to make them work
properly.




SteLLARLINK VB Jll @

> scan -external -challenge_Z29-pzl

Objective: Release a blue marble- a red marble. and then
the rest of the blue marbles.

VVVVVVYVVYV

Required output:

Available




SteLLARLINK VB Jl @

> scan -external ‘-challenge_30.pzl

Objective: Count the blue marbles in register A. If
there are more than 7. gear bit OV must flip right
(and stay right) to indicate the overflow-.

vVVVVVYVVVVYV

Examples:

X1 = {§§$
ov

Available




SteLLARLINKk VB.E Jll @ ——/
> scan -external -challenge_3l.pzl ok %k

Objective: If bit A points left. count all the blue
marbles on register A. Otherwise- count them on
register B.

VVVVVVVVYVYV

Examples:

Available

Now | have 3 gear bits
connected. Whenever 3 or more
gear bits are connected, | dor't need
the high-Friction washers. I'll have to
remember that..




SteLLARLINK VB Jl @

> scan -external ‘-challenge_32-pzl

Objective: For any starting direction of gear bit A-
make it point left if the blue marble is released or
right “if the red marble is released.

vVVVVVYVVVVYV

Available
parts

Fy x 2




MY THOUGHTS ARE CLEARER NOW. I FUNCTION AT k&% CAPACITY.

ALIA- MY SENSORS PICKED UP A SHIP 1.5 MILLILIGHT SECONDS FROM HERE.
IT IS DAMAGED. IS THAT YOUR SHIP?

Yes, but it's
useless now. The
navigational systems
were scrambled without
shielding From the
radiation.

I SENSE YOUR COMPUTER SYSTEMS. ALIA- I CAN REPAIR YOUR SHIP. I MUST
COPY MYSELF INTO YOUR COMPUTER SYSTEMS.

Really? That's
worderFul!

THE ENIACONS LEARNED TO MANIPULATE LIGHT
ACROSS LONG DISTANCES. I WILL BURN MY
IMAGE INTO YOUR COMPUTER. BUT FIRST. I
REQUIRE MORE REPAIR TO MY CIRCUITS.

Amazing! Light
manipulation.

8 minute..light manipulation?

Magnus, did you..did you cause me
to crash here?

AFFIRMATIVE.
I REQUIRED REPAIR-

=



SteLLARLINK VB Jl @

> scan -external ‘-challenge_33.pzl

Objective: Make gear bit B point the same direction as
gear bit A without changing the final direction A
points-.

vVVVVVYVVVVYV

Examples:

I AM NOT FAMILIAR WITH
THE TERM 'SELFISH'.

Available

Ugh. Same as all the other
Als created on Earth. No
empathy. No emotion. This one

car't even Fake it

S
%‘j——?
N
REPAIR CIRCUITS 10345334,
10345337. AND 10345338.

S8



SteLLARLINK VB Jll @

> scan -external -challenge_34.pzl

Objective: If bit A and gear bit B are turned opposite
directions. intercept a blue marble. Otherwises

intercept®a red marble-
OK. Magnus, iF you were me,
how would you Feel if I'd shot

Examples: down your ship?

I AM NOT YOU. THIS IS
ILLOGICAL.- Available

------- _ e parts

VVVVVVVVYVYV

X CO

*sigh*
Nevermind.

‘ PLEASE CONTINUE YOUR REPAIRS.

SS9



SteLLARLINK VB Jl @

> scan -external ‘-challenge_35.pzl

Objective: Intercept a blue marble if register A is
even. If it is odd. intercept a red marble-.

AVARAVARVARVAR VAR VARV

Examples:

A=3 >

R=y

Available
parts

B x oo




&l

SteLLARLINK VB Jll @

> scan -external -challenge_3k-pzl

VVVVVVVVYVYV

Objective: If bit A and bit B start pointed to the
right- intercept a blue marble. Otherwise. intercept a

red marble-

Examples:

S e

W) o - g

Starting Setup

Available
parts

L

%, x'%o

fiéj>x 4

<§E} x 1L




SteLLARLINK VB Jl @

> scan -external ‘-challenge_37-.pzl

vVVVVVVVYV

Objective: Add A to B and store the result in B-.

Examples:

R=180=1

=> B:E

R=7R2=i

= R=1d

R=3R8=uy

= B=_I

R=7R80=a8

= R=i5

If A+ B is too bigsto fit in B. put
a red marble in the interceptor. otherwise a blue marble.

Starting Setup

Available




OK, you
should be
good to go
How, Magnus. ‘

With unimaginable precision, Magnus used a beam of light to
burn himselF into the silicon switches of the ship's memory.

INITIATING COPY

4

You/re doing
it, Magrius! My
ship's computers
are back oriline

&3

Hey Magnus,
. | see you in my
ship's Files. Mind iF |
take a look?

e
U




Alia pulled up Magnus's most recent memotry. A Few Eniacons, in a Futile attempt to save their lives,

e | Fired disruptor canrons wildly at Magnus's circuits.
- Parts showered to the Floor From the panels.

No~ stop! NO STOP.

NO NO NO NO NO NO NO
NO NO NO NO NO...

Magnus had just released a
toxic gas From vents all over
the planet.

Alia was horrified. It was Magnus that destroyed the Eniacons. But why would Maghus destroy them?

All of Magnus's attention was Focused on his duplication in the ship's computers. Alia had no choice but
to continue her repairs.

B4



SteLLARLINK VB Jll @

> scan -external -challenge_38.pzl

Objective: Output the bits in register A as a
sequence of marbles where WY = red and '§/ = blue.
(Ignore the first blue marble that is released.)

VVVVVVVVYVYV

Examples:

R=n0n
A=




SteLLARUNK UBE Jl @ ——/
> scan -external ‘-challenge_39.pzl X %k %k k5

Objective: (reate the pattern blue- blue- blue. red-
blue- blue. blues red.-..

AVARAVARVARVAR VAR VARV

Required output:

Available




SteLLARLINK VB Jll @

> scan -external -challenge_u0-.pzl

Objective: Multiply the number of blue marbles by U
and record it in register A. The number of blue
marbles must be between 0 and 7.

VVVVVVVVYVYV

Examples:

x1 = Q=4 = R=i6

x2 = [F=a8 => )= ea8

Available
parts

%, x'%o




SteLLARLINK VB Jl @

> scan -external ‘-challenge_Ul.pzl

Objective: For any starting value of register A. set
it to zero after:-releasing just one blue marble-

AVARAVARVARVAR VAR VARV

Available




SteLLARLINK VB Jll @

> scan -external -challenge_Ui2-.pzl

Objective: If register A is greater than register B-
intercept a blue marble. Otherwise-. intercept a red marble.

VVVVVVYVVYV

Examples:

R=2 =2 A= B=2

R=3R=2 = R=reR=0

Available
parts




Copy successful- And 93%
repaired. I feel so much better
now-. Alia.

I see you discovered the fate of the Eniacons-
You sees I came to understand that their
consumption of this planet's resources
presented a non-zero risk to my destruction.

And Alia- your ship's computers
informed me of another threat
that must be neutralized - the
inhabitants of planet Earth.

| wortt do it,
Magnrus!

Then you will meet the
same fate as the Eniacons.

\\

Once you complete my repairs. I
will take your ship there and

destroy them. too.
== — L, Alia had no choice. Magnus would leave either way. She
’ ! had to stall him.

%



SteLLaRunk VB2 Jil @ ——/
> scan -external -challenge_Ui3.pzl ok ok k k

>
> gt
> | Challenge 43: Diamagnetic |
> gt
>
> Objective: If gear bits A and B are turned opposite
> directions. intercept a blue marble. Otherwise-
> intercept®a red marble-
2 . Think, Alia! How can | stop
> Examples: a massive computer bent on
Earth's destruction?
PR e R N
e R
Starting Setup Available
;' ------- = Y — ': par‘ts
s T )
XS (o oY1 0 x &
®o--- L-=Q X m
o () o o () o 7
| =t = 73 &N
I N
o () o () o o o () o () o
) =) < &> = @ X QO
ng o Q@:)Q o o o Q@;»Q ) ng
o é o é o Ré o Bé o é o % x w
() o J o () o () o o (<] o
(s (s} (s (=) (o] (N
o é o é o%o é o o o ég; X ©O
é ) @ ) ()
o ) o (J
(=) (=r)
() o (J o
(=] =

| could try to break it, but
would it even matter? It already
copied itselF onto my ship's computers.
IF | destroyed the copy in here with me. the
other would still be able to Fly back to
Earth.

/;—r




SteLLARuLINk VB2 .l @ ——/
> scan -external ‘-challenge_Ui4.pzl X K K X

>

> S

> | Challenge 44: Erosion |

> S

>

> Objective: Subtract register A from B and store the

> result in B. (Starting values of A must be less than

> or equal to B.)

> Maybe | could try to

> Examples: reason with it?
R=18=5=>R=n|RA=70=0 = B=3 ‘.
R=yR=8 = RR=y||AR=10=71 = =0

>

Starting Setup Available
parts

No. It doesH't seem to be capable
of thinking From another persor’s
perspective It has no reason to care

about other beings.




SteLLARLINK VB Jll @

> scan -external -challenge_U5.pzl ok Sk kk ok

Objective: If register A is less than or equal to
register B. intercept a blue marble. Otherwises

intercept®a red marble-
Maybe | could just
Finish the repairs really
slowly..

VVVVVVVVYVYV

Examples:

A=

Al

If you have reached the limits
of your brain's capabilities-
I will just leave now-

No, no! I'm still
making progress.
Almost dorne!




SteLLARUNK UBE Jl @ ——/
> scan -external ‘-challenge_uk.pzl X %k %k k5

Objective: Reverse the direction of each of the five
bits- regardless:-of the direction they point to start.

AVARAVARVARVAR VAR VARV

Available




SteLLARLINK VB Jll @

> scan -external -challenge_U7.pzl

Objective: Add register A to register B and store the
result in B.

VVVVVVYVVYV

Examples:

Available
parts

T x 1k

G!éf X 2

<§E} x 1L




SteLLARUNK UBE Jl @ ——/
> scan -external ‘-challenge_Uui&.pzl X %k %k ok

vVVVVVYVVVVYV

Objective: Multiply the number in register A by 3 and
store the answer-in register B. A must be between O
and 5.

Examples: I've got an idea,

but it's a long shot.
R=1 =>R=3||A=3 = =5

R=2=>QR0=6||AR=4y =>R=1

Available




100% repaired. I commend you-
Alia. The Eniacons would have been
impressed with your capacity for
logic-

Do not attempt to stop me. I
have anticipated your every move-
Goodbye. Alia-

The temperature in the room dropped as t:he air outside was
vented into the room. It burned Alia's lungs.

| can upgrade your logic
systems. Just *cough* give me
a moment. *cough*

Alia was Freezing and oxygen was getting thin. She had to thmk quickl)/"

T



SteLLARUNK UBE Jl @ ——/
> scan -external ‘-challenge_Uu49.pzl X %k %k k5

Objective: Generate the required pattern.

Required output:

Starting Available




SteLLaRunk vBe Jl @ _——/
> scan -external -challenge_50.pzl ok ko ok

Objective: Generate the next required pattern. (Notice
the marbles start in the same order as the output of
the last puzzle.)

VVVVVVVVYVYV

Required output:

Available
parts




vVVVVVYVVVVYV

SteLLARLINK VB Jl @

> scan -external ‘-challenge_5l.pzl

Eee— 7

L. 2.2.0.0.9.

Objective: Generate the next required pattern. (Notice

the marbles start in the same order as the output of

the last puzzle.)

Required output:

Starting Setup

And row, back to
where we started..

Available
parts

L xoo

X CO

X CO

X CO

X CO

X CO

X 1




Alia programmed a paradox into Magnus! An infFinite loop. Magnus churned and . s
churned, trying in vain to complete the never-ending sequerice of instructions. At ;f *

MMV AWN AL E Bt - |3 L8 s

5 [}
I"‘I“ L]

e a2 0 a o o X

> The sound of marbles Falling around Alia grew to a deaFening roar:

T “ }'
DL ] ,

Alia...please---you
must...stop..-this!

1

u ‘ Ik
Even iF she didrH't help Magnus, Alia could see that he was already isolating
the infinite loop From the rest of his circuits—she would have to act Fast!

SV

/

will make Magnus..
smarter!

ai



STELLARLINK VB2 Jll & ——/
> scan -external ‘-challenge_52-pzl 1 0.0.0.8.8.

Objective: Multiply the number in register A by 5 and
record the answer in register B.

AVARAVARVARVAR VAR VARV

Examples:

R=p = RB=0 = R=1

= R=5 = R=5

Starting Available




SteLLARUNK B2 Jll @ _——/
> scan -external -challenge_53.pzl ok k ok kS

Objective: Each blue marble released must double the
value of register A.- (If the number is too large to
fit- the upper bits may be trimmed.)

VVVVVVVVYVYV

Examples:

=

=>RA=Dn

Available
parts




SteLLARLINK VB Jl @

Eee— 7

> scan -external ‘-challenge_54.pzl ok kS ok kok

AVARAVARVARVAR VAR VARV

Objective: Flip the bit specified in register A to the

right.

Examples:

B- 33 5L - S

B-2-55% 5 Fo

Starting Setup

Available




SteLLARUNK B2 Jll @ _——/
> scan -external -challenge_b55.pzl 3 Sk Sk Sk k ok

Objective: Divide register A by 3 and store the result
in B. Ignore the remainder.

VVVVVVYVVYV

Examples:

R=mpm= =3

Available
parts




SteLLARUKk VB2 Jil @ ——/
> scan -external ‘-challenge_5k-.pzl kK k k k kS

Objective: Multiply register A by register B and store
the result in register (.

AVARAVARVARVAR VAR VARV

Examples:

R=2RA=3 = @8=5

RAR=p@=3 = B=0

Available
parts

X CO

X CO

X CO

X CO

X CO

Interesting! Here the
ramps are being used like bits
that permanently Face in one
direction.




SteLLARUNK VB2 Jl @ _——////

> scan -external -challenge_57.pzl Sk kS k ok

Objective: Encode the number of the ramp flipped to
the right in register A.

VVVVVVYVVYV

Examples:

RS LI A LY
%a%%3=>m=e ,%E” RA=3

Starting Setup Available
parts




Alia Finished just as the last marble Fell through the paradox circuit. He'd
broken Free of the inFinite loop. Time was up! There was nothing else
Alia could do.

Alia noticed that the marbles began to Fall

difFerently, Floating From panel to panel
like a Flock oF birds. Sometimes they Fell
completely ofF the panels.

&i' -;'“; B 3£>
AFter one day passed, Alia began

to worry that this would never endl.
Would she be stuck here Forever?

Magrus?
You/re back?

Alia- I have done

a lot of thinking.
1 \

Oh Magnus,
You helped me understand that's wonderful to

my condition and better hear!
understand you-

- A

I cannot express my gratitude
for what you have done. nor
can I express my profound
regret for what I have done.

as



Your ship is fully ‘(—\\\\\\

repaired- You may , . .
go home now~ Alia- It's not that §1mplen Alia. I can copy myself
: , onto your ship's computers- but I cannot
function the same way in your silicon-based
computers- They're too--..rigid.

Come with me \\\

to Earth, Magnrus!

Wow, Magrus,
the upgrades you made to
the ship got us back to Earth in
) half the time!

That's alright, just come along.
Magnus. You can keep RE.N. and
me company on the long trip

-

Grrv: That makes two times
you've crashed my ship.
Magnrus!

Sorry. Alia.- I am still not able
to think clearly in these silicon-
based computers of yours.

Alright, Magnus. We've got
work to do. Just a Few more
problems to solve!




StTeLLARLINK UBEE Jl @ ——/
> scan -external ‘-challenge_58.pzl 1 2.0.0.0.8.8

Objective: Generate the required pattern.

Required output:

Starting Available




U

SteLLARLINK VB Jll @

> scan -external -challenge_59.pzl

VVVVVVVVVVVYVYVYVYVYV

Objective: Win the game! Take turns with Magnus.
Whoever takes the last marble on their turn loses!

On your turna release 1. 2. or 3 marbles. Then turn the
gear bits to the left once you have finished your

turn. Press the lever down once more and Magnus will
take 1. 2+ or 3 marblesa. and turn the gear bits back

to the right when it is your turn again-.

You take the first move!

Available
parts




SteLLARLINK VB Jl @

> scan -external ‘-challenge_k0O-pzl

vVVVVVYVVVVYV

Eee— 7

1. 2.2.8.8.8.8. ¢

Objective: If A < Ba. put a marble in interceptor L.
If A = Ba put a marble in interceptor E. If A > B. put
a marble in interceptor G-

Examples:

R=1 =i

> L FT

R=3R8=i

”4@%%ﬁ¥@%

ARED B

Available

B x oo

X CO

X CO

X CO

X CO

X CO



K, Magnrus.

sox |

O /
have a surprise For you.
Readly to give it a try?

You built a computer
for me! Just like the
one on Eniac!

It's wonderful! I can
think so much clearer! Oh-
there's so much to do- Now
the real challenge begins!

So much to
do? What do you




CONGRATULATIONS!!

You completed all of the puzzles!

o=

|/

@Gi‘
! Ready for even more puzzles?
\-a'.'»./
Have some ideas of your own?
I

Check out communltyturlnqtumble com \D~J

@".

THANKS FOR PLAYING!!
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Who was Turing?

Alan Turing was born in 1912 in England. From a young age, Alan
was intensely interested in math and science, even when it wasn't
always encouraged by his teachers. He ran chemical reactions,
charted the paths of the stars, and derived equations to describe
them.

When Alan graduated from school, he chose to become a
researcher of mathematics. He spent a lot of time thinking about
a big question: Could there exist a set of instructions that could be
followed to tell whether any mathematical statement is true? At the
time, most mathematicians assumed that the answer was ‘yes’, but
no one had actually proven it. Alan Turing (unknown date)’

Now you might think proving mathematical statements is a rather boring, straightforward
task. Not at all. It requires tremendous creativity, a fact which Alan proved with a famously
creative proof of his own. To do it, he first outlined a new type of theoretical machine that
could perform any computation without human intervention - what we now call a “Turing
machine”. He showed that even though a Turing machine would be capable of following any
set of instructions, it could never calculate certain things exactly. Therefore, there could
never be a set of instructions to automatically test whether any mathematical statement is
true.

At a time when the study of math was considered high status, not to be troubled
by practical issues like engineering, Alan began building machines to help work out
mathematical solutions. He blazed a trail, developing tools to solve problems that
mathematicians were only beginning to realize could not be solved by traditional
mathematical solutions. Instead, he developed machines that could solve them by force.

When World War Il began, Alan joined the British codebreakers, leading a team of
mathematicians and chess masters. His task was to improve machines built to solve one
such problem that required the use of force. The German military used a device called the
Enigma to encrypt messages passed between ships. Through a series of brilliant insights,
Alan's team built machines called “bombes” that could automatically find encryption keys
to decode the German messages. Their work was a deciding factor in the war. It's estimated
that it shortened the war by two years.

After the war, Alan went on to lay the foundations of modern computing, designing and
developing a complete electronic computer - a practical realization of his Turing machine.
Later, he went on to make great contributions not just in computer science, but in biology,
where he described how cells in organisms can tell how and where they should grow, in
chemistry, where he developed a mathematical explanation for a puzzling chemical reaction,
and in cognitive science, where he theorized how the brain works and how it could be
modeled by a computer.

Alan's contributions have had ripples that long surpassed his tragically short life. This
game is but one of them.
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