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MASSACHVSETTS | NSTI TVTE OF TECHNOLOGY
Departnment of Electrical Engineering and Conputer Science

6. 001, Fall 2007
Structure and Interpretati on of Conputer Prograns

The 6.001 Final Examw ||l be held on Decenber 19, 2007, in 32-141 at
9: O0OAM - 12: OONoon. The examis open book. You may bring any books or
papers that you m ght want to the quiz, but you may not use a conputer
or communi cations device during the quiz.

Not i ce:

Recently, the workers planning to denolish 10-250 in the spring,
to make a new "better"” lecture hall, discovered a cache of strange
docunents buried in the floor under the room There were sone
fragnents of code that appeared to perhaps be of sone interest to us.
Wiile the 6.001 staff denies any knowl edge of these materials, they
may have sone bearing on the contents of the upcom ng exam W
suggest that you examne this material very closely in the days before
the exam And be sure to BRINGIT WTH YOU to the exam
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Dat e: Decenber 03, 3007

From Quirky Thomas, Architect

To: Rosi ebed Peters, Assistant Registrar

Re: 10- 250 An Inportant Archeol ogi cal Find?

As part of ny assignnent to design a new anpitheatre to replace the
venerabl e 10-250 | was nosing around the old site. Apparently |
wandered through the "infinite corridor” until | reached the weird
ruins of the Stata Center. (That structure seens to have col |l apsed
before it was ever inhabited!) Anmong the usual detritus found in
habi t ati ons of Honb eecs-academ cus, such as broken coffee cups,
fragnents of chal k, pieces of pencils, floppy disks, and RAM chi ps,
observed sone packets of ancient paper docunents. | was careful not
to disturb the venue and I called in our resident Academ c
Archeol ogi st, Professor Steinhur Artberg to examne the material.

Prof essor Artberg has done a prelimnary site survey. He has

determ ned that sonme of the fragnments can be accurately dated to work
done at this establishnment al nbost exactly 1000 years ago. The

paper is quite delicate and had to be chemcally treated to nmake it
possible for himto unfold any of it without it turning inmediately

i nto dust.

Sonme of the material seens to be fragnents of code witten in an
extinct | anguage call ed S&=ene, designed for primtive conputing

engi nes that work using electromagnetic interactions, wthout

enpl oying positronic fields! It is not apparent how those ancient
engi neers managed to get anything done with such primtive nechani sns,
but anal ysis of these materials may give us sone insight into the
amazi ng acconpl i shnents of our ancestors.

At 9: 00AM on Decenber 19, Professor Artberg will neet with Professor
Bitdiddle's staff of crack programers to try to get sone insight into
this material. | enclose copies of sone of the fragnents we found for
your perusal.
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TH' S BADLY- DAVAGED FRAGVENT WAS FOUND BEHI ND THE CHALKBOARD PANEL

(define
(cond

(define
(cond

(eval exp env)
((sel f-eval uati ng? exp) exp)
((vari abl e? exp) (| ookup-vari abl e-val ue exp env))

M SSI NG STUFF HERE -- COVERED W TH BI TUM NOUS MATERI AL

((lanbda? exp)
(make- | anbda- procedure (| anbda- paraneters exp)
(1 anbda- body exp)
env))
((al pha? exp)
(make- al pha- procedure (al pha-paraneters exp)
(al pha- body exp)))

M SSI NG STUFF HERE -- APPARENTLY CHEWED BY A RODENT

((application? exp)
(apply (eval (operator exp) env)
(l'ist-of-val ues (operands exp) env)
env))
(el se
(error "Unknown expression type -- EVAL" exp))))

(apply procedure argunents env)
((primtive-procedure? procedure)
(apply-primtive-procedure procedure
argunents))
((l anbda- pr ocedur e? procedure)
(eval - sequence

(procedur e- body procedure)

( ext end- envi ronnent
(procedur e-paraneters procedure)
argunent s
(procedure-environnent procedure))))

((al pha- procedure? procedure)
(eval - sequence

(procedur e-body procedure)

(ext end- envi r onnent
(procedur e- paraneters procedure)
argunent s
env))

(el se
(error "Unknown procedure type -- APPLY"
procedure))))
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TH' S FRAGVENT WAS ALMOST PERFECTLY PRESERVED

((env)
(val)
((assign val (op make-conpil ed-procedure) (label entry20) (reg env))
(goto (Il abel after-lanbdal9))
entry20
(assign env (op conpil ed-procedure-env) (reg proc))
(assign env
(op extend-environnment) (const (f g)) (reg argl) (reg env))
(assign val (op nmake-conpil ed-procedure) (label entry22) (reg env))
(goto (reg continue))
entry22
(assign env (op conpil ed-procedure-env) (reg proc))
(assign env (op extend-environnment) (const (x)) (reg argl) (reg env))
(assign proc (op |ookup-variable-value) (const f) (reg env))
(save conti nue)
(save proc)
(assign proc (op |ookup-variable-value) (const g) (reg env))
(assign val (op | ookup-variable-value) (const x) (reg env))
(assign argl (op list) (reg val))
(test (op primtive-procedure?) (reg proc))
(branch (label primtive-branch25))
conpi | ed- branch24
(assign continue (label after-call 23))
(assign val (op conpil ed-procedure-entry) (reg proc))
(goto (reg val))
primtive-branch25
(assign val (op apply-primtive-procedure) (reg proc) (reg argl))
after-call 23
(assign argl (op list) (reg val))
(restore proc)
(restore continue)
(test (op primtive-procedure?) (reg proc))
(branch (label primtive-branch28))
conpi | ed- branch27
(assign val (op conpil ed-procedure-entry) (reg proc))
(goto (reg val))
primtive-branch28
(assign val (op apply-primtive-procedure) (reg proc) (reg argl))
(goto (reg continue))
after-call 26
after-| anbda2l
after-| anbdal9
(perform (op define-variable!) (const conpose) (reg val) (reg env))
(assign val (const ok))))
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TH'S TI NY, BROKEN FRAGVENT MAY BE A CRI TI CAL CLUE
(al pha (self)

(let ((x 0) (y 0))
(I anbda (nessage)

(cond ((eq? nessage 'l kjfr rhjewa | NSECT DANMAGE
(set! y (frobnicate x y)))

THE REST OF THHS WAS GONE, BUT THERE WAS A LI TTLE BI T MORE
(define (frobnicate x-coord y-coord)

((ask self ’"update-y) x-coord y-coord))
Anyway, there are nunerous other fragnments that we can recover.

| will bring themto the neeting on 19 Decenber.

St ei nhur Artberg



