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persistentdatastructurema.in
= do

let xs = [ I]
let YS = xs * [2]
Print ys



persistentdatastructurema.in
= do

let xs = [ I]
let YS = xs * [2]
Print ys

let Zs = ✗sit

Print -2s
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Haskell

f- × y=y

Main = print¢ undefined 42)



Queues(InHasr

type Queue a = [a]

empty = []
Shoe qv = q

# [u]

tail qr) = qr
head 4:-) -- v



QueuesEⁿ¥;
type Queue a = [a]

gepµwᵗ empty 4£ CAF

→☒c qv
= q # [u]

tail qr) = qr
>
head 4 : -)=V_ lazywith>
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ADT = ( name : string

, tyvar
: a

, generators

} : 2
"

,
mutation
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Queue.sc/3utBetter)-

type Queue a = ([a]
,
[a])

empty = ([], [])
Snoc ✗ (f. b) = (f, × :b)
head (hit, b) = h

tail 1h :[] , b) = (revb, [ 3)
I 1h :f , b) : (f. b)



Queues (even more better)

typeQueuea-CE.IE#a)
O o o



v. = []
↳ˢi°^Grap#

V2 =P
:V ,

v3 = 2 :4 cons 410
V4 - " V3

con , }
#{

Append
V5 : V4# V2
V6 __ 4 : V5 cons2µ • Const

main -_ do •Émptg
print lheadrb)
Print (head V4)
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catesoi.iq?sage:weiyn+sqheadI
qheadfans
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gfsnoclI

qSn◦c2{ coast 1

I
• shoe 3

•

empty I ↳
empty

I
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usa.ge/7ofi1eProfiIe--tw:op-
Pros

✗ Mort : Prob

✗ pmf
, pof : prob

✗ size : E-



Guardingtsadusayes

↑
tail

•
empty



shft-E-i.rs
\

type Shadow __ Int
I

• tail ! empty =0
1 Cons -5=7+5↳

empty
.

tail = bad

tail n=n - i
l

✗ i
head o= bad

head n= undef
I



Evaluation

↳↑ q
} : head -_ dyn (head (undynvz))

↑•/
•
2 : cons > = dyn µ : undyn v ,)

a.empty = dyn []



Generatingusage.fm
(profile) D= Gen DUG
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I

gen profile =

fix $ XD
.

if (sized == size profile)
then d
else drain ( inflate profile d)



Aggregation
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Extractions
→ ÷÷→F÷⇒

Fig



Extraction

type Queue ' a = Wrapper (Queue a) a

empty
'
= let vii. VIP C) in wrap rid ☐

Snot ✗ xs : let vid -_VID C) in

wrap vid (snoc × (unwrap vid ✗s ))

•

:
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Demo



Recapgcaveatgandcondusi.nl
- Limited ADT signature

+ DUG, define usage 1 Cwo conc .
,
no

\

higher order)
+ Profiles : metric over usage I

+ Rufous Generates Dug,
I

_

Only time, not space.
\
- Profile space

+ Time evaluation 1 Unmotivated .

+ Cluster similar profiles
I - Real examples

lacking
& generate reports \ _ Lack of community

ADT interfaces .


