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Works with class instances!

>>> class Player (. object ):

def init (i self; mnamei):
print “Player $s: createdi” s iname
self . name ‘='name

>>> player = Player (“Argon”i)

Player Argon:createds.

>>> picklesdumps(iiplayer:)
‘ccopy. reg\n: reconstructor\np0O\n(c main  \nPlayer...'
>>>-clonedPlayeri = picklesloads( )

>>> clonedPlayer.name

"Argon’



pickle Isn't secure.

“No-sufficient:securty:-analysis:has:poeen done to
guarantee this:and:thereisn:t-a tse case that
warrants:theexpense of:such-an analysis.”

ffompickletools.py
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Unanswered guestions...

x \\Vhy isn’t the Player:constructor:-called?

» \WVhat It aca:a-new:atthiouteto-the:Player
class,; or:change:-an:instance method?




Unanswered guestions...

x \\Vhy isn’t the Player:constructor:-called?

» \What if Fadd:ainew:attriouteto-the:Player
class,; or:change:-an:instance method?

» \Vhat it Fmove the Playericlass to a different
file’?



Unanswered guestions...

x \\Vhy isn’t the Player:constructor:-called?

n \\Nhat It | agd-a new:attribute 1o

class; or-change:an:instar

the:RPlayer

cemethod?

= \What it move:the Playet:class to a different

file??

x \What it there's:things:
don’t want serialized,

n-a Playe

ke a soc

- instance that |

<et?



What Is a pickle, really?

“A pickle s a:program:for-a:virtialpickle
machine (PM). 'S aiseguence of 0pcodes,
reted by the PM;:bullding an arpitrarily

interp
comp

EX

PVNoRopject:”
ffom pickletools.py
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Pickle Machine properties

n [WO data areas:the stack:andithe:merno:

= NO looping;:testing;-orconditionakinstructions.



Pickle Machine properties

® WO data areas: the:stack-ana:the memo.
= NO looping;-testing;orconditionalinstructions.

x No arthmeticinstrtctions:



Pickle Machine properties

n WO data areas: the:stack-and:the:-mermo:
= NO looping;-testing;orconditionalinstructions.
x No arthmeticinstrtctions:

n Nofunction:ecalls:



Pickle Machine properties

® [WO data areas: the stack:ana:thne memo:.

= NO looping;-testing;orconditionalinstructions.
x No arithmetic instrtctions:

x Nofunction:calls:

® Opcodes are executed from first to last until a
STOP: Instruction 1s reacheda.



Disassembling pickles

>>> import pickletools

>>> # Let's disassemble (aList,aList),wherealixst = [1]-
>>> pickletools.dis (4 (C(CIpONnITlXnago\ntplNn.'s)

0: MARK

T MARK

21 LIST (MARKati 1)

3:p PUT 0

615434 INT 1

9: a APPEND

10 g GET 0)

PE33e3t TUPLE (MARK at 0)

142 p PUT 1

30340 STOP

highest protocol among opcodes = 0
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That was all shorthana for...

>>> copy_ reg. reconstructor( imainii.Player,
Srburltiniirobject;
None )

< main .Player object iat0x41£170>

What's this reconstructor?



That was all shorthana for...

>>> copy_ reg. reconstructor( imainii.Player,
Srburltiniirobject;
None<)

< main .Player object iat0x41£170>

What s this reconstructor?

~reconstructor(cils,tbase; i state):

1f baseisiobject:

obji=robjectiiiinew i(cls)

else
obj = base. ‘new. . (cls;, state)
base. init (obj, state)

return obj
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Pickling customization

x o getstateii@)sraisesstateii)
x getnewargs:iiii()
® SuUbclass:picklers:and:tnpicKIers

x Overfide an-unpickler's-£ind class ()
method




JJJJ.JIcacac.......
T IR R R AYTYIYIY

fﬂ T Y Y YT Y Y Y Y Y Y Yy vy

TII I I YY YO Yy
PR AR ARRRRRAR AR RN
T YT I I T N YNNI YIYTY
JJ T I YT T T YT Y YT YT YT Y Y Yy
YYYYY Y Yy
FTYYYYYYYYY Y1y
AR RRRRR R R R R R R AR R
TIYIT YT YY Y Y Y Y
AR ARRRARARA RN

TY Y Y Y Y Y Y Y Y Y
JJJJJ4444444444,,,‘.
! ) TYI Y Y Y Y YYS9YY Yy

TIYYTYXIY1Y1Y Y

T I I I 9yy
J.JJJJ1J114444/J;/
TITII I Y Y Yy

Y Y Yy YT Y Y Y Y Y Y Y Yy
TI I I T Yy Yy Yy Yy

T Y Y Y Y Y Y Y Y Y YY
N

TYYYYYY Y Y Yy
YT Y Y Y Y Y YY Y Y Y Yy
TITI I YYYY
2R AR AR AR ARD
JJJJ 3 4JJ4444444.414,4 4
! JJ TYYYYYYNY Yy
JL“L“J TYI I I 1T 1YYy Yy Y
3

2 B

AR RRRRRRRR AR
J444444444,.

.-¢4444444JJ
Y Y Y Y YYYYYYYY
X IYLLLYYYYYEY)

,.‘.4-4 eRERES J.JJ .
kR e RS A + ‘
! 1 Y T Y YYYNYY Y ) Y
RN Cﬂﬁ“
' Y Y T T Y Y YYY YY
LN
" Y Y Y . \ J

N
Y

, 444
....a-.'t,JI.JJJJJJ
IR RRRR AR AR RN
T T T T I IYYYYY Y Y

Y I YT YT YT YIYTYYYYYS LU“JJ

YT I IIYIYNYOYOOYYIY
,.........,..JttJJJJJJJJJJJ.
T T T T T T Y Y Y Y YYYYYYYY

T T T T T T T T I YTYIIYOYYYYY
Y Y T Y Y Y Y Y Y YYHYYYYYYYS




LLLLYL ALY dJJ4_44441;444....
Y Y I I NI NYITYTTY Y Y
Y ) * 3 Y Y Y Y Y Y Y YYYYYYy Yy

ERRRRRRRRRRRRRRRRRE
PRRRRRRARRANN
AlewJJJ4444444-.
ERRRRRRRARRRARRRR AR AN
1RSSR RRARRRRRRRRRE
SRR RRRRRRRRRRRN
TALALLLLLII LYY
JJJJJ/,/:an,.
R RRRRRRRA
oo bbb hhRRRRRR
SRR RRRARRRRRRR RN
ERRRRRRRRARRN

AR
Y'Y PR ARRRRRRRRR

ahahabARARAR
JJ/.JJ/;-;....
JJJ.J,JJJJ/;;/IJ.J//,
Y Y Y Y Y Y Y Y Y Y Y Y Y Yy
3 TIIT I Iv Y vy
YYYYYYYYYYS
1 2eeennnanRRRRRRE

Y TIX XTI YYYYY
ALLLLLLLLILI Y
YYYYYYYYY Yy
JJ.J.JJJJJ/:/«;

. uu ¢44¢4 1R RN
Jalaaa..,‘
YI T YT IYIYYY Y
AR AXXXXTXXN N

%
e’
Sesvseses
MMM
seesese

JJJJJ.Ja;; Yy Y Y Yy

2t AR RRRRRRREE
YT Y
TYYYYYY Y
ERRRRRRRAN

THYYYYYY Y Yy
TYHYYYYYYYY Y

Y Y Y Y Y YYYYYYYYYS

R824 'y N ...,./ﬂ///ﬂﬂﬂdanJJ/dJ@ ,

.......‘.4..JJJJJJJJ.J.

Y Y Y YT YYYYIYYYYYSS .
.,,,,JJJ‘JJJJJJJJ@J
v TYTNYTYTYYYYS
FYYTITYYYOYYYS

IRERRRARRR Y

Y Y Y Y Y Y YYYYYY Y
T Y YN NYYY S 2 2
LI LYY

Y IYYNYYYYSS

YT YN YSY

\

Y T YT YT Y Y Y Y YYYYYY Y
.....4444444JJ4JJJJ/

..,‘4,4; 4 4. . 4;
.,..‘, 44,4J,‘JJJJJJJJJ.JJJJJJJJJJUJJ JJ JJJJJJ JJJJJ/JJJJJJ/J,, /
Y I T T T T T T T T T T YT T YT YT YYYYY Y Y 'Yy TY Y YT Y YY YN Y
YT YT T YT YT YTYTYYY Y Y Y 1Y ) 1 9 ' PR RRRRRRRRRRRRY
..-..444444444444JJJ.JJJ JJJJJJJJ4J44444.-..
T T T T T T T T T T T T T T YT YT Y Y Y Y Y Y Y Y Y Y Y YA YYAYYYYNMY Y




VWhere to go next...

® | OOK at the Python:documeniation:for pickle
and cPickle.

® FOr moreintformation:on:tne Pickle-Machine
nternals;isee the:source:code 1or
pickletoolsipy:
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