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5ntroduction
.. .’umankind.has.been.producing.a.vast.amount.of.data. from.biological.experimentsw.but. their.analyze.and.understand.has. faced.more.discreet. fateA.’opefullyw. scientific.community. is.developing.methodologies. fwith.
inspiration.from.several.fieldsx.to.comprehend.how.these.information.are.tied.in.biological.systemsA
....8.useful.tool.to.realize.an.event.is.to.reproduce.its.behavior.in.a.controlled.environmentw.in.which.individual.variables.may.be.observed.and.isolated.from.the.overall.interactions].in.factw.it.comprises.the.ideas.of.analysis.
and.reproducibilityw.two.of.the.base.components.of.the.scientific.methodA.’encew.this.work.focus.on.techniques.for.the.implementation.in.hardware.of.metabolic.process.represented.in.a.specific.dynamical.system.fandw.in.a.
lesser.wayw.vice)versaxA

MP.System

. . . . _lectrical. 9ircuits. are. mathematical. models. that. simplifies. the. analysis. of.
physical.ones]. their. implementation.can.be.simple.since. they.are.component)
based.fwith.analogous.in.the.real.worldxA.
....jenerallyw.electrical.circuits.are.classified.in.analog.and.digital.depending.on.
the. type. of. input. signal. they. do. process—howeverw. the. discrepancies. go.
beyond.and.influence.the.usages.and.choices.of.electrical.components.used.in.
their.designA
. . . . The. coexistence. between. electrical. circuits. and. biological. systems. are.
recurrent[. prosthesesw. fartificialx. neural. networksw. lab). and. cell)on)chipsw. are.
examples. among. several. others. taking. advantage. of. this. existing. and. fruitful.
symbiosisA

_lectrical.9ircuits

Problem

— T 1. . . . 4emonstrate. formal. fbidirectionalx.
equivalence.between.MP.systems.and[
........fax.discrete.circuits]
........fbx.analog.circuitsA

. . . . 4efine. a. direct. and. simple. procedure. to.
transform[
. . . . . . . . fax. MP. systems. to. fdiscrete. or. analogx.
circuits]
. . . . . . . . fbx. fdiscrete. or. analogx. circuits. to. MP.
systemsA

. . . . 5mplement.diverse.MP.systems. in.physical.
circuitsA

Results

MP.System.and.JJT

MP.System.as.V’4Z 8rithmetic.Network.of.MP.System

Next.Steps[.Junctional._quivalence

....5f.a.system.is.seen.as.a.black.boxw.its.internal.structure.is.less.important.for.a.external.observer.than.
the.function.transforming.the.inputs.in.outputsA.5n.this.directionw.transfer.functions.of.both.classes.of.MP.
systems. and. circuits. will. be. computed. in. order. to. use. them. to. demonstrate. a. functional. equivalence.
between.the.different.representationsA

. . . . 5nspired. by. the. component. list. from. the.
hardware.synthesisw.as.well.discussions.on.neural.
and.boolean.networksw.an.arithmetic.network.of.the.
JPj8.implemented.was.developedA...
. . . . 4uring. the. procedurew. no. optimization. on. the.
interconnectivity. of. the. network. was. performed.
except. by. the. preference. on. operations. known. to.
have. analogues. as. digital. componentsA. 8s. the.
resultw. the. MP. framework. highlight. as. simple.
summing. circuits. while. the. real. complexity.
fmultiplicationsx.relied.solely.on.fluxesA

≡
Δ

Θ

....MP.systems.is.a.simple.way.to.express.correlation.among.interacting.variables.in.a.environmentw.with.
successful.applications.in.biological.studiesA.Jurthermorew.equivalences.with.structures.from.bioinformatics.
has.been.showA
.. . .The.results.so.far. indicate. the.existence.of.equivalence.between.mathematical.models.of.metabolism.
and. synthesized. electrical. circuitsw. as. well. as. they. lead. to. a. manner. to. easily. navigate. between. the.
representationsA. These. outcomes. are. valuable. for. the. current. researchw. but. also. for. the. bioengineering.
fieldw.soon.providing.it.a.standard.language.for.bio)electronical.developmentsA
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-- combinational instructions

should_run3<=3run;

-- sequential instructions

step:3process36step_clock,3should_run,3resetBookw
3333variable3rule_13:3ufixed36integer_part_length-13downto3-fractional_part_lengthw;
3333variable3rule_23:3ufixed36integer_part_length-13downto3-fractional_part_lengthw;
3333variable3rule_33:3ufixed36integer_part_length-13downto3-fractional_part_lengthw;
3333variable3cosine_var3:3ufixed36integer_part_length-13downto3-fractional_part_lengthw;
3333variable3sine_var3:3ufixed36integer_part_length-13downto3-fractional_part_lengthw;
begin
3333if36rising_edge6step_clockw3and3should_run3=3515w3then
33333333if36resetBook3=3515w3then
333333333333cosine3<=3cosine_zero;
333333333333sine3<=3sine_zero;
33333333else
333333333333rule_13:=3resize6k13+3resize6k23*3cosine,3rule_1w,3rule_1w;
333333333333rule_23:=3resize6resize6k33*3cosine,3rule_2w3+3resize6k43*3sine,3rule_2w,3rule_2w;
333333333333rule_33:=3resize6k53+3resize6k63*3sine,3rule_35high,3rule_35loww,3rule_3w;
333333333333cosine_var33:=3resize6cosine3+3rule_13-3rule_2,3cosinew;
333333333333sine_var3333:=3resize6sine3+3rule_23-3rule_3,3sinew;
333333333333cosine3<=3cosine_var;
333333333333sine3<=3sine_var;
33333333end3if;
3333end3if;
end3process3step;


