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Data Types ﬂ
* Predefined

* Type constructors: build new data types

* How to provide “queus®?
— What shauld be the data values?
— What should be the aperations?

— Haw to implement {data representation,
aperations)?
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What are inadequate here?ﬁ

* The operations are not assocated with the data
type=
You cam uze the operation on an irveid value
* Users see all the details:
direct access to date elements, implementations

Implemeriation deperdent

Users can even mess up with things
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What do we want? A

* For basic types:
— 4 bytes or 2 bytes, users don't need to know.
— Can only use predefined operations.

* Similarhy, for the *Queus” data type:
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Abstract Data Type A

* Encapsulation:

all defimitions of allowed operations for a data
type in one place.

* Information Hiding:

separation of implementation details from
definitions. Hide the details .
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Algebraic Specification of ADT A

= Syrenctic specification (sisnature, inberface)
the name af the type, the prototype of the aperations

= Semantic specification [avioms, implementstion):
Euide for reguired properties in Implementstion
methematical properties of the operations

They dan't specify:
Enla repreasmalen
implemenialion Sctada
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Syntactic Specification

typa geranialamsnt] imports boclsan
opECEblomes
arnmbag: GUHUA
AEJLITI guEum * nlamant — quaua
duqueran: QUEUR — GuUEUS
Erantg: gusun — alasmank

mmpye guaun —+ booclaan

*» imports: thedefiniton queue nesds boolean

* Parameterized date type (@loment)

* Craabeg: notafunchion, orviewed asa functon with no
pammebzr
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Algebraic Specification A

racisblea: gq: quwan: x: alamsnk
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Stack

typn rtackialsment) imports boclsan

oparsblomes
craabartk - skack
push - mknck ¥ plamant — mitack
pap = mkack — stack
Leap = mkack — almmmnk
smptyrth : peack — boolean
warishlax: x: mitack: x: alssant
Exlomm:
mmptystk |craataathk]) bruam
mmptysthk (prakis, x ) Falam
Larp [ | WAETTEr
kerp [prach [n.x] ] =
pap [eraabastk] ACTET
pap (pash |a.x) ) =
— T !

AXioms

recessary properties?
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* How rmany axioms are sufficient for proving all

Some Heuristics
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typn rtackialamnt) imports beool r 1
" -]d Construchor

craabartk - skack Creabesi

push = mknck E plamant — = push

pap = mkack — stack W P

Lexp . = II'_I:: ¥ ;I;:I-nl'.

Eyet : nEnck — mEn { ™

T Inspector: |
warishlax: x: mitack: x: alesant pcp
Exlomm: ta

mmptyrtk |craataathk]) brum P

mmptysthk (praakis, x1 ) Falam k emptystk A

kep [=raatastk] AOTERT_ o

kerp [prach (n.x] 1 = R

pap [eraabastk] ACTET — e,

pap (pash |a,.x) ) = 2% 3=65rules
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Binary Search Tree A

typa RET Imlmmert | imports boclsss, Dok

SparatiOnEa

crmatmbmt o ERT
st yhat « ERT
insmrt « ERT
dmlwtm « BERT
ol = 1 BRT
gEtHsight - BEST
[ =1 4 = ERT
mmazch « ERT

= Enclsas

® slsmesl - ERT

» slsmamlt - ERT

= =] syt

-+ Int

- =]smart

® slemest - boolsas

Tarishlar, &, habk; @ slesant

Exioms.
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Other Examples of ADT A

= SEmCk
= DuELeE

= Mep
= List

*  Prionty Queue
+ Gmph
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ADT Mechanisms A

* Specific ADT medhanisms
— ML abstype
* General module mechanism : mot just about a
singie data typs and its operations
— Separate compilation and name cantrol:
iC, C+2, laws
— fda, ML

* Clzzzin 00 languages
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Maodules A

* Module: & progmam unit with = public inb=rface and & privete
implementation; el s=rvices that ane mmilabie from a module

=re described inits public interface and are exported to other
madules, and all sarvices thet are needed by = module must

b= imported from other modules.

* Im Bdditian to ADT, module sapports structuring of large
Prog rems:
Sepamzte compilation and name oniral
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C: Separate Compilation ﬂ

* guape . h:Fesder file

pifdal QO N
pdnl izn QUAEIM_H

P

Jr:rrq:'.’t?n:::
El.rzcl QuauaTeg: ——— . Scpwrals mpkementalen

typedal siEruck Qowoacap ® Qusun:

Thron craategivodd] ;
thursn aoqueus (Qusus g, vold® ales]

waldd® Freatgifueum g : ﬂ-& S
Thuren deguaus (Qusus g} ; ..5I11-h:: 1
int sty Quaun gb: I?lr-'n:':':p:',rr.:'r!"ﬂ_
Bandif
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C: Separate Compilation A

= gL S Gutus impdomeniatlen
finclods "gueos. k"

sb reslh (Eapreg
| weld® d=tm:
Uz oexk -

o cramiegivodd)
| ==knrn O

wald® Fronigimeen g
| returs o--next- ek
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