a paraneter of pileresl, amd cheerving them for billions of years. & practical al-
perpasive fo an inker-planetary wr nythical biology is Lo covate symthelic life in
compuler. “Fandution weoa boeobe” presddes = waluabbe Lol Tue Lhe o rarinental
stndy of evablion aml realogy.

e wdent of this work is boosynthesize tadfer than simubate B Thia approach
starls wilh han erafled rganisos already capable of replicativn and opes-rnied
rurl Ut and aing 1o generate increasing diversily and complexity i o parallel Lo
Lhe £ ambeiaa explosion.

‘v state such a goal leads to seostic problemna, becauge life must be defined
in a way thal dues not resirict il Lo carbon-based forma. 1t 38 unlikely Lthat there
combl he grneral agreement on such’a delinivion, or even va the proposition thal
life need nol be carbon hased. Therclore, | wilk simply state my conception of life n
ita musl general sensc. [ would conrder 2 gyatem o be living il it is gelf replicating,
aml capable of oper-coded svolntion. Syothetic life ahould self-replicate, and cvulve
slructures or processes thal were nol desigoed in or preconceived by the ereator.

Core Wars programs, compuler vicuses, 2nd wormetl  41R1617,18,18.14.48 4,
capable of self-replication, bul fortunately, not evolubion. I i unlikely that such
programa will ever hecome fully living, becawse they arc not likely tn be able to
ruip|we.

Mort evalutionsry simulations are nol open ended. Theic potential 18 imited by
Ll gtpoeture of the model, which generadly endows each individual with a genorae
consigting of & set of pre-defined genes, each of whith may exial in a pre-defined set
of mllclic forms 12134737492 Plhe phjech being svolved is generally a dala structure
representing the genomne, which the simulator program mutates and for recombines,
schecta, and ceplicates according to criteria designed inte the sinmlator, The dﬂiat‘
ALrnclurcs deo 1t conlain the mechauisn for replication; they ate gimply copicd by I
the simulater if they survive the sclection phase,

Sebl-replication is critical to aynihetic life because withowd it, the mechanisma
of seleciion must also be pre-determined by the simulator. Such artificlal seleclion
can maver ha as creative as natoral selection. The organisms are not {ree W invent
{heir own ftnesa Tunelons  Prealy evalving creatures will diseover means of mwtisl
ruploitation and associated nplicit Alesss Tunclions that we would never think
of, Sipmlationa consteained Lo evolve wilth pre-defined genes, allcles, and fitness
funclinns are dead coded, not adive.

The approach preseatesd here does nol have such conatraints. Aithough the
mndal 38 livnited Lo 1he svolution of eraaturos bused on aequences of machine in-
struclinng, lhia may have a potentisl eomparable Lo evolution based on sequences of
organic molecnlea. Sels of mwachine instructions similar to those wsed n the Tietra
Siroubalor have been shown 1o be capabke of "universal computation,” %% Thiy
suggests that evolving machine codes should be able to gennrate any level ol com-
frlexily.

(iher #xatnples of Lhe synthetic approach to life can be seen in the work of
Halland.™ Farmer et &1.%7 Langton® Rasmussen b &l % and Tagley el al* A
rhararLerictir thess ellorls ganerally have in common s thas they parallel the origin



