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e Lists
e Subroutines
 Communication protocols



Lists

Abstract data structure that implements an ordered collection of
values, the same value can occur more than once

The size of the list indicates the number of elements
Elements can be accessed via their index
Elements can be concattenated to the list

List: ¢c|4 a|l

Index: |0111213

+  length: 3 =



List example

g

F.-Jhen clicked

o Vhen the program starts

fruits will be added to the delete €I of Frurs
add [N to Fruits

il add ENTEEG] to Fruits

o After the fruits are added add L
the Sprite will, as long as forever if  length of Fruits | > ()
there are fruits in the list, say item (EED of Fruts | for §) secs
say the name of the last delete {8 of Frults

-t

fruit in the list and then
remove it from the list



Queues & Stacks

® Queues and Stacks are two versions of lists with different
properties

® |n a queue the first element that is added to the queue

(enqueue) is the first to be taken from it (dequeue) Called
First in, First Out (FIFO)

® FE.g. The checkout line in a supermarket is a queue

® |n a stack the last element to be put(pushed) on the stack is
the first to be taken off the top(popped) Called Last in, First
Out (LIFO)

® E.g. A pile of books can be described as a stack



Rock, Paper or Scissors

e Rules:

« Rock beats Scissors
« Scissors beats Paper
« Paper beats Rock

« Exercise: Code a Rock, Paper or Scissors game in Scratch:

« You make a choice of Rock, Paper or Scissors with the keys “r’, “p” or
HS”

« The computer makes a random choice Rock, Paper or Scissors
« The result is displayed

« (Bonus if you use a list, e.g. The values of “rock”, “paper” or
“scissors” are all player choices)
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Cormpare al and | -
player chaice )
Equal chaices Il

rreans a drav

Y IR - o . A . -
solutions | contains [ join player_choice ai_choice

The player wins if
the joined choices I

are in the saldtions
else list

say
| —

say R
|-

A

when clicked -

Add rockl(1),

paper[2) and
sciszors( 3] ta the I
choices. If there are
less than 2 choices
inthe list

length of sclutions

rockscissors s el il

paperrock to solutions

-

of choices
The ai selects a
randorn nurnber
fromn the list. The Il
players choice is

“EUN Select (rlack, [plaper or [s)cissar
cleared

when ¢ | key pressed

set play choice | to itemuf choi -
r selects rack(1) I
from choices

-

p selects paper(2) I
frorn choices

5 selects soissors(3) I
frarm choices




Subroutine

A subroutine (procedure, function, routine, method, or subprogram)

« Portion of code within a larger program that performs a specific task
and is somewhat independent piece of code.

_Used to structure the code
_Used when repeated calls need to be made

_ Reduces the cost of developing and maintaining a large program
and increases its quality and reliability.

« Subroutines, collected into libraries, are an important mechanism for
sharing software

e

F.uhen I receive Plaver_selecte

Corpare ai and

- -
player choice I

if ai_choice = player_choice

Equal chaoices I
say [=[ET rmeans a draw
else

if salutions -

contains ".juin player_choice ai _choice
The player wins if
: the joined chaices
say LG . -
- ?-— are in the solutions
else list
SELN Lose




Applinventor Rock, Paper and
Scissors

* Create 3 buttons
 Rock
e Paper
e ScCISSOrs

* Display the result of your choice against a
random Al

e Think from Scratch
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-
call

a . list global a
Cormpare al and e pick random item q choices

= player_choice player chaice I ) lobal
rreans a drav

global

player_choice |

e . o : = = - alobal o
solutions | contains [ join player_choice ai_choice ai_choice

: The _pl_aw_.,-'er wins if textd [ global player_choice |
say the joined choices I
5 are in the salutions then-do e
else list Draw
;
|say Laosa e ifelse test [0 call thing =T . e
959 player_choice I Jjoin 98 ai choice

L

is in list? B p—
! 9 colutions |

when clicked -

Add rockl(1),
length of ch - paper[2) and
sciszors( 3] ta the I
rock BTl choices. If there are
less than 2 choices “l make a list

paper 2o e inthe list

item
SCiSEOrS K a item
item

length of sclutions

item

rockscissors s el il el hake a list

T item ..
paperrock KT N = rock Join qtnt scissors I|
item
fEEt paper Join = rack J
itemn

text - P text
- =t scissors Ilﬂlﬂ ﬁ = paper IJ

of choices

item [

The ai selects a
randorn nurnber
fromn the list. The Il
players choice is

“EUN Select (rlack, [plaper or [s)cissar
cleared

when ¢ | key pressed call list [: global

select list item

choices

set playver_choice | to itemuf choi - index nurmber 1
r selects rack(1) I
from choices
call list [ global choices

select list item

index number

- 2
p selects paper(2) I
frorn choices
call list [ glabal chaices

select list item

index number

to item [EM of ch

5 selects soissors(3) I
frarm choices




call [ lobal a
pick random item th J choices |

global

ai_choice

glebal ai_choice

—
ifelse

test call thing % clobal
d player choice

is in list? A =
: 9905 golutions I

call list global

choices

select list item ;4.

- dobal o choice ‘

cal make a list

itemn
itermn
item

item

L <3l make a list
item
item
item
item i

call list global

choices

select list item ; ;.

global choices

select list item ;..

E ca" Iist




Between a rock, a paper or scissors

« A drama about communication in one act
e Sceen: A Rock, Paper, Scissors tournament

e Actors

e Clients — Participates in the tournament

- Name: Rick, likes to roll with Rock
- Name: Piper, likes to fold with Paper
- Name: Saussage, likes to run with Scissors
« Server — Handles the Rock, Paper, Scissors tournament
requests, respones and data storage
- Gets players name and responds with player results
- Responds with all stored player names if requested
- Stores player name and move



Communication

Request
>
Client 1
Response
- P Query
‘ Server
| Reply Database
\ Request . <
: Response
< p




Communication Protocols

 How do you make the devices (e.g. PC or
Smartphone) communicate with each other In
order to register Rock, Paper or Scissors
players, moves and results?

« EXxcersice: Write down In pseudocode how you
would handle the communication




Rock, Paper or Scissors -
Multiplayer

« The devices do not know that other devices exist. Therefore the webpage
serves the clients(apps) and stores information.

« A webpage has been set up http://icsp2011lrps.appspot.com/
1.Register a name on the device

1.1f there is no name registred notify that a name is missing
2.Else show the options “Store Move” and “Compete against an opponent”

2.Store a move on the server in the registered name

1.Play a move
2.Store the move on the server's data base

3.Compete against an opponent. The moves and opponents are stored on
the server

1.Chose an opponent listed in the server's database
2.Play a move

3. Calculate the result

4.Show the result


http://icsp2011rps.appspot.com/
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Choose a Move

Blocks Editor is open § Package for Phone -
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Internet Protocol Stack

* The lowest protocol deals with physical
Interaction of the hardware. Every layer above
adds more features.

UDP | UDP Transport Transport
heI:Eler IP data Internet .
Ethernet Link

Frame data




Protocol specifications

- Requesting to store a player's move, Setvalue

« Use the player name as the key
« Use the choice name as the value

« Requesting a list of opponents, Getvalue

« Use the key “GET_OPPONENTS”
« Query returns a string value of opponent names joined by “&”

« E.g. Request “GET_OPPONENTS” returns “Rick&Piper”, i.e. Rick and Piper
are possible opponents

« Usefull blocks for handling data transfer is
— “split”, splits a string at a specific delimiter
« Requesting a player move, Getvalue
« Use the player name as the key
« E.g. Request “Rick” returns the value of Rick's move



Initialize

* Define variables =i

itemn text E
o SCIS50rs

itemn

* Assign values to *
ST - one |

. b I
Va rI a e S dfr GET_OPPONENTS asq cext GET_OPPONENTS
def asq text |
.+ player_move none

e Create the initial —
S C re e n T e et C ci‘ir:nalke 5t

“:he” Screenl.Initialize

do J
] I lobal
e it e move results
itemn ,c = TER s ﬂ call list r: global Al s
select list item indexrl [ 4 | join select list item indexf;J nurmber 3
] i —
|
item rfc al ;i = ﬁ call list r: global S o
add items to list select list item  ,gex rJ T | join select list item jndex {7 number 1
. 2 7
| SIS
item r;r: T = : [ cal fist [ global o o o
select list item indexrl e . | join select list item indexd nurnber 2
] : ——
item [
J
=
set t
move_va.Visible Dq false |
& G
st t text
name_tb.Hint ° "I =" Name




Create Register Functionality

* Register button click

 Database
communication when
getting a value

e Notification

when ragister bt.Click |

do "_‘J
ifelse fest f:: ==y name_tb.Text
text= jexia [ test
|
then-do 5
call e notice [ text |
name_notifier.ShowAlert q Please enter a name
— J
clserdo call ta [’J lokal
icsp2011rpsDB. GetValue ? 1 i GET_OPPOMNENTS |
q' )
set . to [‘J
show_opponents_|p.Visible 'i true
—
set L. to
store_move bt.Visible q true |
> ;
3 t
player_name_Ibl_r tbl.Text ¢ ] name_tb.Text
—
 — —'—

“:he” icsp2011rpsDB.GotValue tagFromWebDBq narme

tagFromWebDB ‘

UalueFromWEbDBq name valueFromWebDB ‘

do ot

ifelse test [} *""ﬂr:l ¥?= tagFromWebDB ‘
text= t‘*""zril 9b GET OPPONENTS |
then-do [ to{f el textq value | olueFromWebDB ‘
show _opponents_Ip.Elements split at[:; global e — ‘

g
else-do Ef_,lobal opponent move to[:; vaue | EromWebDB |

L J
— ——————




Store a Move

":"‘E"‘ paper_bt.Click

 Button choice omenon |

player move select list item  ;gex d [ =
]

behaviour P

when scissors_bt.Click

e ] to ! cal fist [} global oo
n [ player_move select list item  ,gox d umber .
 Storing move in data > -
= do_move

when rock bt.Click
do

set global t i list [* alobal .
o} e it [ slobal opsices
player_move select list item jhdex [\J o o 0
L~
]

—r
&l do move

* do_move =r9 r

do
et t lobal
player_move_lbl_r_tbl. Text °C; 9% player_move

s
ifelse test [ textl [ global
]

opponent_move |

‘ text= text2rj| tast I
none

then-do ol tag
q player name_lbl_r_tbl.Text
icsp2011rpsDB.StoreValue valueToStoreq global
player_move
——
else-do

set t lobal
opponent_move_lbl_r_tbl.Text ° C; oo

Il
=" calculate_results I

e ————

opponent_move |

":he” store_move_bt.Click |

do
sat t
move va.Visible Dc; true |
. . |
= t
start_va.Visible ° |false
—




Chose Opponents

. Methods after picking i s

I
- icsp2011rpsDB. GetValue tagq show _opponents Ip.Selection
n W |
B
» Calculating the result = Zemsm
ot 7
5
start va.Visible to |false |

=
set t i
opponent_name_lbl_r_tbl.Text OC; show opponents Ip.5election

—

' calculate_results arg [*

do
H test textl labal
ifelse 0 [‘"J| 9% player move |

text= text2 c global
|

opponent_move ‘

then-do [_
B to text |
result_type_Ibl_r_tbl.Text C‘ Draw

_—

else-do [

ifelse test r: call thing ﬁrd global .. [4 global
[ player move ‘ join 4 opponent_move ‘

|
tist [ global
|

move_results ‘

then-do set —
result type |bl r thl.Text q You Win |
else-do et . ot
(] -
result_type_Ibl_r tbl. Text q You Lose
—-.r

—v—"

‘ is in list?

)




e register_bt Click

da
ifelse taat 1.: tars [} name_th. Text

text= |
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name_notifier.Showhlert " q Please enter =2 name |
- i

alasw-do

. labal
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| aak glabal e C call fimt r: alabal o
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|
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result_type_lbl_r_thl Text nq O rew |
—
slaw-ch 1.4 ;
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ifelze M o - T T— I =t c: slebal L ent_mowe |J
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result_type Ibl_r thl Text Tou Win
—
alaw-dk ~ . =
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o —
——
s scissors_bt, Click
o

=t glabal o can timt [0 glakal
select list item
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player_mowe incaz: r‘ numbar o |
|

& player_mowe “r:i " none
fa store_mowe_bt.Click

aat p
mowe_wa ¥isible

labal
opponent_move_|bl_r_thl . Text “q o opponent_move |

calculete_results

=
ifelse jERsE f‘ taatt [ glabal opponent_move
‘| temt= o
than-de call (:
o e T T |
icsp2011rpsDBE. StoreWalue '“I"""’""'c‘ alabal ployer move I
——
slawch

= han
N

show_opponents_|p.AfterPicking I

icsp2011rpsDB.Cet¥alue *'“L: show_opponents |p Selection

1o

move_va¥isible

start_va.¥isible

opponent_name_|bl_r thl Text - q show_opponents_lp Selection

ol =g make a |ist
itam (CHESE I

rock

iz "’“:J'l EE Caper
. ;J =6 ECISSOrs I

N Screenl.nitialize |
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ftam I':. call limt [ alabal o [ ealt timt [ glabal p oo
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1 ]
itam I':*' - e —— [ ean st [ global gl o
‘ select list item LI numbar | join select list item r_i numbar 5 |
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M ok bt Click
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selact list item
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def
W' SEPARATOR “cj-" &

e icsp2011rpsDE GotWalus  teefrom™abs [T name tagFromW ebDB
walusFrom®abon [ nams el e |
do . - ;d
ifelse tom: taatd [ valus tagFromi ebDB
text=
=213 |, slebel GET OPPONENTS |
than-da
e to [l e ﬁ: velis yalyeFramiebs |
show_opponents_|p Elements =split o c slebal SEpARATOR |
[
—
slawds alabal
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—
def
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Improvements of Rock, Papers or
Scissors

Disallow duplicate names

Improve security e.g. Database injection
Handle invalid values

Return player to start when a move Is stored

Remove moves which has been in a game



Applinventor Notes

Applnventor Links

http://appinventor.googlelabs.com/learn/tutorials/index.html
http://appinventor.googlelabs.com/learn/reference/index.html
https://sites.google.com/site/theairepository/
https://sites.google.com/site/appinventorresources/home/tutorial-topics
Sample Apps

« General user base: https://sites.google.com/site/theairepository/source-code
« University of San Francisco: http://sites.google.com/site/usfandroidmarket/

*Debugging in AppEngine use
e “doit”
e ‘“watch”
*AppEngine API not completly updated
Do not use “,” when returning values with TinyWebDB
*Developing on a local server the address is “http://10.0.2.2”


http://appinventor.googlelabs.com/learn/tutorials/index.html
http://appinventor.googlelabs.com/learn/reference/index.html
https://sites.google.com/site/theairepository/
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