Class 20:
Objects

I invented the term Objed-
Orented, and I can tell you I
did not have C++ in mind.
— Alan Kay
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Menu

» A better counter
» Finishing Fish
« Programming with Objects
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nextx from Class 18
(define x 0) ol

(define (nextx) =
(set! x (+ x 1)) B

9 ) )]
> (nextx)
. och

> (set! x 23) i
> (next x) (bgin (==t « (= x 1] %]
24
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A Better Counter

= The place that keeps track of the
count would be part of the
counter, not part of the global
environment

= Can we do this?
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Application

1. Construct a new frame, enclosad in the
environment of this procedure

2. Make places in that frame with the
names of each parameter

3. Put the values of the parameters in
those places

4. Evaluate the body in the new
environment
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A Better Counter

(define (make-counter)
{{lambda ({count)
{lambda ()
(sat! count (+ 1 count))
count))

)
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[[Ge=fire= [make-counter) phtal
((lamiiia [oount) covimm—,
(lzmbida ()
[==t! oount [+ 1 count)) |+ - <primithem+> |
cownt]) I—l
ay) T b=~ T
mRcunt:
7 [ nk I—i.r I'j 1
(make-counker])
C— Po-
:‘_ i ) @I paramei=rs:
2 : body: ([lambda ...
= [myeount]

paramelers:
Body- (lambda () (==t! count )
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An Even Better Counter

{define {make-ocounter)
(({lambda (count)

(lambda (message)
(if (2g? message reset) (st count 0)
(if {2q? message 'next)
(set! count (+ 1 count))
(if (eq? message how-many)
e count)))))
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Using Counter

= (define bcounter {make-ocounter))
= {boounter "next)

= {bcounter 'next)

= {bcounter 'next)

= {bcounter how-many)

3

= {bcounter ‘reset)

= {bcounter "how-many)

0
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Objects

« When we package state and
procedures together we have
an abject

« Programming with objects is
object-oriented programming
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Finishing Fish
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Recap (through class 17)

s May 1941: Nazis start using Lorenz cipher to
communicate between conguered European
capitals
— Al kncew Bmodiol oode, 3 oelx of 5 whesls from f=st

mesTages

« Aupgust 1941: Operator retransmits message
[with abbreviations)

— Al=s l=am one 400-character key by X0Ring
intercepied memages and then gue==ing po=ibl=
plaint=ds ko find 2 peir hat makes s=n=m=

s ~Feb 1942: Bill Tutte determines structure of

Lorenz machine by analyzing key
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Moxmogs in inomman,

Double Delta
« Combine two dhannels: e My Fllowing
l=f= 3 = repeliten

AZ XORAZ , = ‘/u-.-m:m

AM XORAM,, =%

MOR A Il.l XOR A :':1,| =z (k=y)
XORAS XORA = ¥
51" 52'] ", srwhecls oy Tum aome
of The Drmez (e 1
wbhed i 1

Prob{A 2, X0 A Z5,X0R A X, XOR. A XZ) = 0] = 0.55
5o, i guessof Infdal confgurston k& ooms, generabs X wll Fore= this
property and veswll se= mors Osthan 1s

[+ H HETR- R Y

i3 ‘ ':.'l.luu.-.l_I;..I et LT

Using the Advantage
« If the guess of X is comect, should see
higher than %% of the double deltas are 0
« Try guessing different configurations to find
highest number of 0 double deltas
» Problem:
# of double delta operations to try one config
= length of Z * length of X
= for 10,000 letter message = 12 M for each
setting * 7 XOR per double dehta

= BS M XOR operatons
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Heath Robinson

# D=p 1947 Decjde To Build 2
machire= o do theo= 0=
guickly, due June 1943

=+ Apr 1843: firsl Heath
EofGinzon madhine iz
] pympemd?

* Intercepted cipheded on
Lzp=:

= 2000 charachers par sammnd
[L2 rrilk=s pasr hodir]

— H=aded o perfom 7 DA
aperabiors sach Va ms

tizzih Fobiracn, Sritah Corizonat (1272- 15489
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Colossus

» Heath Robinson machines were too show
» Colossus designed and first built in Jan 1944
» Replaced keytext tape loop with eledronic
keytext generator
» 5pead up ciphertext tape:
— 5,000 chars per second = 30 mph
— Perform & double deltas simultzneously

—Speedup = 2.5X for faster tape * SX for
parzllelism
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Colossus Design E Cenorsst Tape ﬂ
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Colossus

» 10 Colossi machines
operating by end of WWII
» Decodec messages
(63M letters total) that
enabled Alkes two know
German troop koecations to plan D-Day

» Destroved after war, kept secret until
1970s, documents released in kate 90s
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