


awm

N L " e
" e -11"“. ‘).
e WiBE W
. ' - waet ¥
- " \“ h‘ Mq"
£h
. . "‘wm :
py o B S '
o '“'.,‘-‘ptv
' A
. .
o
oy °TM'A '
A & E aet™
S
. ¢ = D '
R .'b ¥ )
f.‘ ‘."
# -t
- a o -~
= - . J
. : -
-~ ’--.
s g

. : St OB C.?ﬂ.&.

= Weuseragent A,8,C,D-0bjec

: {¢ a)
ary F);

Suh L vaithic,
&, faady

el ey RFTEY.
| P8

jac®

.. “97.‘("(’
) 8

U .
’

+ - :
5.D!0t0-yDC.t°Strllg.l '»,‘\‘

. ‘-*. l‘ B ey
o “alt, hL?a!;ooesc;}')‘{: (_g Li{d-d LIL B N e — ."
- ; s.x.‘:tia;:a.s et e.nerge(this,al Jh-c.qeetiammiinig - -
A" angth a
") sl (a,b
-G, ! gt : g




-

4o

e

e )

: TS N
s W,

———y

-
- 3

S

B
e
N

7

-

SARY AN
s S

>
'.
-

ey




-

4o

PLAS ‘\

s

J&

Aa/ v

» e
3 -

]
|l

N e,

7

™

.

CEIN -



]'] q N ey v " gl NN " : 3 . - . ' g B | .l
¢ 1 m o4 : A — ' R :: ; /. g | AEI IR MmN J G # it ’.‘.'!'.. - -!..'""
L " N e 1 - - h | ety - : i N * W : Tl V. Y “ i S ' .::ﬁ."‘.. i) . ""! s RS
,.".- ’-’Q'J " : - JQ"..‘ ’ - - i ‘.I.“ " ) - -t g‘ - ! r ) ..:‘h...
’ | " n ) - Y e Reaps S ha b LTINS | (A L - '] v T = ‘. 2 47.' .=;.= .- ‘i
{ .o " " : : -8 e 0 ANV . B, , o o SENIN g ~ - : .'.,g-',;:a::ugc’-, 1
’ r . ® ' L 5 §rtETOND s le . o
-.’ 'ﬂ .. -3 c'.-vOIl.l.u:o;':lt:ouo.nc” i ". "' | ks 3 : [l ': h T ) .” y .' ‘' LA N B ¥ |
ALY " babale mp 00 L LCERLETEEL Ol o RS 2 e
" ” cottraslter convllonee 'ia o S | : “'“w‘ » .':’. : :;'
: : ’ T P . '”.‘. :. . Mol Gealeengven G 00 | i el i 4’ ) W ' : ‘
. » 2 ' ’ . ‘” ke, 18wt om 47 2 ' .‘a o 2 v T ’.‘ .' "
ﬁ ' & A 'Y P D TR L L D) : 'l m‘ it i “! ': [ * J
; ' » IO & TR LR L L ‘ ) b P " URTUIEE | T T T y
: Nl oN L1 ’ TE T RRpE—— | e MiT.E s LB (1] . .
* ' b i ...l T LI e "o ‘ ‘ "L l.. .'l" ' " :
3 EEd neYT , é."b " LU el wgm. Y. LA el ,.”l""' ‘.:"I. . ”
. . ! :

MR R

.o w BZ
- — i

e ny
»

<21 |/ A 0.
i
' PR LT PR .
. h :‘,:
LN |".
. TN

A
X B

5

»

L plee "'bo\ib‘;.};






Race Condition

Value 1

Thread 1

Thread 2

time



Race Condition

Value 1 1
Thread 1
Thread 2

time



Race Condition

Value 1 1 1
Thread 1
Thread 2

time



Race Condition

Value 1 1 1

Thread 1

Thread 2

time



Race Condition

Value | 1 1 1 2

Thread 1

Thread 2

time



Race Condition

Value | 1 1 1 2

Thread 1

Thread 2

time



Race Condition

Value | 1 1 1 2

Thread 1

Thread 2

time



Race Condition

Value | 1 1 1 2 2 2 2

Thread 1

Thread 2

time



Race Condition

Value 1

Thread 1

Thread 2

time



Race Condition

Value 1 1
Thread 1
Thread 2 inc

time



Race Condition

Value | 1 1
Thread 1| [lile

Thread 2

time



Race Condition

Value 1 1 1 1

Thread 1

Thread 2

time



Race Condition

Value 1 1 1 1

Thread 1

Thread 2

time



Race Condition

Value 1 1 1 1

Thread 1

Thread 2

time



Race Condition

Value 1 1 1 1

Thread 1

Thread 2

time






Priority Inversion




Priority Inversion




Priority Inversion




Priority Inversion




Priority Inversion

riority m




Priority Inversion

riority m




Priority Inversion







Deadlock

Thread 1

Thread 2

time

resource

resource2



Deadlock

time
resource
resource2




Deadlock

time
resource2




Deadlock

e [

time

resource2 P ‘




Deadlock

s

time

resource2




Deadlock

time
resource2 £D




Deadlock

time
resource E ¢
resource2 £D




Deadlock

time
resource . ;

resource2







Tasks & Queues
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promises

networkRequest(url, callback: { data in
decompressor(data, callback: { image in
imageResizer(image, callback: { small in
filterImage(small, callback: { filtered in
displayImage(filtered)
})
})
)
)
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promises

networkRequest(url)
. then(decompressor)
. then(imageResizer)
.then({ (image) in
return filterImage(image)
}).then(displayImage)
.catch({ (error) in print(error) })



imagine the
“promise pipeline”
accepted a
sequence of values®
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