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Quantum Computing v.s. Conventional Computing:
Near-Term Solution is Smart Distributed Systems

Seyed M. Mansourbeigi, Stephen W. Clyde, Department of Computer Science, USU

Introduction

Are we getting to the emd of Moore™ law??77??
Mpore's law which is held for 50 years tells comprater pewer doubling
every 18 months may begin fo expire in the next 10 or so years.
Imagine you buy a computer having the same power as the last year
and the year before last year. Would you buy a new computer? Cr
uperade? The present compuier model &5 CPU with 0% and
combimation of logical mees, and soffware which conmals thess 10
based on finite amomata and Turing machire Basically the above
hard-ware software mods] maniprlates the 0 and 1 bits. That is whar
we have in computers laptops and cell phones. (ruanbom conyguters ae
ot based on ooly 075 and 1's, Turng machine and finite Automata.
(Cuannmm conpnuter conmputes on individual atems and instead of 0
and 1°s which are called bits, there are Cubits I quantom Compier
which is sometimes 1 and sometimes ) and sometimes any oumber
between [ and 0. No longer congruting would be just on 0's and 1's, s0
b:wnmuitete conventonal pmmmgpusn‘nle" It wonld I:ue

incredibly semsitive 0 vibmfions, temperanme, elaCTOmAERetc
radiatioms and environmental effects and the quanmum mechanics is for
smallast alements in the universe sach as atoms, elacimons, photons,
and subatomic particles. Mevertheless Cruambom Computing is =till in
stafe of mfancy, and have pot started to make useful things, however
expariment iz gefine befter and better. S0 Cranhmm Congutng will
revolutonize the way we do coogning and will oot be the same
architecture 25 regalar silicon architecire A near-ferm sohudon mighe
e Smart Dismibebon computer cominmicaton 5¥3iems.

Materials and methods

From theoretical physics and engineering:
Transistor operaton, Cuantom Mechanics, (uanmum

mmneling, Cuanmm teleportaton, Quantum entanglement,
Schrodinger equaton

From mathematics:
(Geomemic wopology, Algebra, Computational peometry,
Discrete alpebraic topology, Discrete Morse theory

Results

Every day we see mare evidence which Mathematics will et more
mvolve and mare deminate m all areas of Ensineenng. Physics,
Comprater Science and o many other Sciences, and probably this
mends will get more stronger for another quarter of centory. And field
of Mathemnatics rapedly expanding applications in areas of Geomemy
and Topalegy and Alze=bra. Recently, techmigues and modals bommowed
from classical alzebraic topolozy have yielded a warety of mew
applicable models for compufer science problems. Techmimues and
madels, booowed fom classical J_z'etm_c opology, Tepresent a
propising new approach to the theory of distibuted computing T was
particularty interested m making the mathematical concepts applicable
to the compuier scence commmmity M P Herlily and N, Shavit [10]
were the first to nse sinplicial complztes to mode] decision tasks, and
to fornmlate properties of dedsion fasks in terms of smmplicial
bomology. It 5 inmipumns to speculate whether some kimd of
topological classification of protocol conmleves mizht yield a nsefil
computational cassification of objects. The problem of coordinating
cmnﬂmme:&esmmufmmﬂmb]muf
distribated congrming. Comrdinaton problenys arise at all scales m
ismﬂ:mdndcm1mCW'Mb:hﬁﬂ:hmm

raf ""_-,.'."b B

y proCess; @ ":-7'::"._ :'._ sabves
Decmmmhmmm:iaimmmﬂm '\'tem.-,sm:has
databazes, file systems, or flizht coofrol systems. An mpat vahe
represents information entermg the system from the outside world,
soch a5 2 character typed at a keyboard, 2 message from another
Comprater, of a signal from a sensor An oumpt vahe modsls efects on
the outsids world such as a decizsion to commit a famsacton,
dispense cash in bambong system, of to lmnch a mussile. The
mathemarical modsling of a sanmple task wold be as follows:
Suppose we are given a set of o + 1 sequential processes. This set of
processes could be a set of ol sequental threads of comirol
comrmmicate by applying operadons o objeds in shared memory.
Eaxch process starts out with a private ioput vakoe (4 simplicial
complex of mitial confimmatons). The processes commumicate for a
whila, then each process choases a private outpat value (A smplical
complex of final confimmations). and then hales. Examples of shared
objects include messase queues, readwmite vanmables. fest-and-set
;mnlﬁmuhjmufnﬂxmabsrmn'peﬂmnfd—]mnﬂh
compatible mitial or final process states is modeled as a d-dimensional
simples. A decision task for this set of processes is given by a mple
(L0, &), where

== 1 is an input complex( A simplicial complex of initial confimmations)
= 0 s an oups coomlex{A simplical coomplex of final
confizuratians)

= A is a simplicial map from [ eo O 2 map camying each input o~
simples of I 10 a sef of n-sivplexes of 0.
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Conclusions

The final queston is:

1 - What kind of Hardware we will kave for gquanfum
Computing snd when?

2 - What kind of programming tools and soffware and
environment we need for this new revolutionized world of
Ceanmm Computing and when?

Bt Near term and doable soluton is:
Smart Distributed Systems
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