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Study on Buckus’ FP System—continued
(Assembly Program for Backus’ FP System)

Kohei KANETAKA, Satoshi WATANABE, Satoshi HARATA,
Ken’ichi HORIl, Naoki TAKESHIMA, Jun ITO

(BE#0 62 4 10 A 31 H&ZH)

In principle von Neumann computer has three parts: a central processing unut (CPU), a
store, and a connecting tube that transmit “a word at a time” between the CPU and the store.
J. Backus, IBM Research Laboratory, San Jose, proposed to call this tube the von Neumann
bottleneck, because programing by von Neumann computer is basically planning and detailing
the “enormous” traffic of words through this tube and almost of that trafic is not significant
data but only concerns where to find it. In his paper, he suggested that basic defects of von
Neumann languages make their expressive weakness and their “cancerous” growth inevitable
and further he proposed new functional programing system (Backus’ FP) alternating with our

old conventional languages, von Neumann ones.

Recently many studies of the “non”-von

Neumann computer and the languages have so actively been made for the reason just described.
Under such circumstances, in this report, an assembly language program processing the Backus’

FP system is presented.
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atom = or o [eq o [length, 1], null]

null = eq o [id, 0]

apndl = merge apndr = merge

ST = s O reverse

tlr = reverse o reverse

rotl = merge o [tl, 1]

rotr = merge o [lr, tir]
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int : x is a numerical atom — integer part of x ;L
less: x=x =<y, 2> & y<z—T
1 x =<y, 22&y=2z—-F; L

merge : <<y, Y2,"°"""" Yy VYm2, Zy, Za,0 0000t , Zp?Y
.—;(yl’ yz ...... . ym' zl: 22' ...... ) Zn>
;L m=1, n21
Example
int :<5.93> =5
less:<5, 8 =T

less :<16, > = F

merge :{¢, 4> =<4>

merge :<<4, 1>, <8, 5>> =<4, 1, §, 5>
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Def RGT = RGT1 < [1, id]
Def RGT1 = atom — id ; RGT?2
Def RGT2 = eq - [length © merge,
RGT3
Def RGT3 =gt ©[1 = 2,1]— KEEP; CUT
Def KEEP = merge < [1 ¢ 2, RGT1 ¢ [1, tl1 -
2]]
Def CUT = RGT1 o [1, t o 2]
FHENEZLFAULKREZNDERLL L BT %KD
5%,
Def REQ = REQ1 < [1, id]
Def REQ1 = atom — id ; REQ?2
Def REQ2 = eq - [length © merge, 1]— 0; REQ3
Def REQ3 =eq - [1 - 2,1]— KEEP; CUT
ERE*ZEIRT 5,
Def MAX = atom — id; MAX -~ COMP
Def COMP = less < [Ir, 2r]— tlr = rotr
KEWIEIZE~NAZ 5
Def SORTK or - [atom, null] = id; SORT’
Def SORT’ = (/merge) « [SORTK - RGT, REQ,
SORTK - RLT]
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(bu fx) = f - [x, id]

while = p — while f; id

Example (last element of sequence)
Def LAST = while (ne atom) tl

Def LAST = atom — id; LAST . tl
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0100h
main program
1600h
constant data
2000h
object table
3000h
insert
apply to all
table
4000h
function work
6000h
def function
7000h
object
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