Battlecode Simulation v 4
Simulation code

1= (*BASI C UTI LI TY FUNCTI ONS#)
next Tur nResour ces [nunber Of Bots_, byt ecodeUsage._,
current Resources_, decayMultiplier_: .8] := Mdule[{},
current Resour ces * decayMul tiplier - nunberOfBots = (1 + bytecodeUsage 7/ 10000) + 40
IN
bui | dMor eBot s[howOften_] = (
If[(round - howdften >= | astBot Bui | t Round) && round > O,
| ast Bot Bui | t Round = round; nunberOf Bots = nunberOfBots + 11;
nyResources[[round + 1]] = next TurnResour ces [nunber O Bot s,
byt ecodeUsage, nyResources[[round]], decayMultiplier];
)
kill ExcessBots[] : =
I f [nyResources[[round + 1]] < 0, nunberOfBots = nunberfBots - 17;
(*PLOTTI NGx)
pl ot Results[] : = Mdul e[{},
pl ot Options = {PlotRange -> All, AspectRatio -> 1/3,
| mgePaddi ng -> 20 {{1.5, 3}, {1, 1}}, InmageSize -> {600, 200},
PlotStyle -> Thick, BaseStyle -> {FontFamly -> "Calibri", FontSize -> 14}};
gener at or sAndSuppl i ers = ListPlot [{generators, suppliers}
{.8, .6} xMuxenyResources, PlotStyle -> {Red, Black}];
Returne{
Show Li st Li nePl ot [nyResources, plotOptions,
AxesLabel -> {"Round", "Power"}], generatorsAndSuppliers]
, ListLinePl ot [bot Count, plotOptions, AxesLabel -> {"Round", "# Robots"}]
, Row[ {Max @bot Count
, " Robots at round "
, Position[bot Count, Maxebot Count][[1, 1]]
, "."}, BaseStyle -> {FontFamly -> "Calibri", FontSize -> 14}]
, ListLinePlot [DifferenceseFl attenePosition[Di fferencesebot Count, 1],
plotOptions[[2 ;;]], AxesLabel -> {"Round", "Spawn Tinme"}
, PlotRange -> {Automatic, {0, 113}}1}
1

(*GENERATOR CCODEx)
generat orBonus[round_, tryToBuild_]:= (
(xget addi tional resources from generatorsx)
nyResources[[round]] = nyResources[[round]] + 10 » gener at or Nunber;
If[(tryToBuil d)
&&nmyResources[[round]] > 10 % (encanpnent Count + 1) + nunber O Bot s
&&round < (Lengt hegener at ors - 50)
&&number Of Bot s - reservedBots > 0
nyResources[[round]] = nyResources[[round]] - 10 % (encanpnent Count +1);
generators[[round +50]] = 1;
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current ++; (xadvance build order )
encanpmrent Count ++;
reservedBot s ++;
1
gener at or Nunber = generat or Nunber +generators[[round]];
nunber Of Bot s = nunber Of Bot s - generators[[round]];
reservedBots = reservedBots - generators[[round]];
)
(*SUPPL| ER CODE%*)
supplierBonus[round_, tryToBuild_]:= (
(xbui I d encanmpnent sx)
If[(tryToBuild)
&& nmyResources[[round]] > 10 % (encanpnent Count + 1) + nunber O Bot s
&&round < (Lengt hegenerat ors - 50)
&&nunber O Bot s -reservedBots > 0
nyResources[[round]] = myResources[[round]] - 10 % (encanpnent Count +1);
suppliers[[round +50]] = 1;
current ++; (%xadvance buil d order %)
encanpmrent Count ++;
reservedBot s ++;
1
suppl i er Nunber = supplier Nunber +suppliers[[round]];
nunber Of Bot s = nunber Of Bot s - suppliers[[round]];
reservedBots = reservedBots - suppliers[[round]];
spawnTime = 10 % (10 /7 (10 +suppl i er Nunber));
)
(*COVBI NED MODEL %)
bat t | ecodeMdbdel Expl i ci t [nunRounds_, decayMul tiplier_,
byt ecodeUsage_, buildOrderin_]:= Mdul e[{buildOder = buildCOderln},
nyResources = Constant Array [0, nunmRounds];
generators = ConstantArray [0, numRounds];
suppliers = ConstantArray[0, nunmRounds];
reservedBots = 0;
nunber Of Bots = 0;
gener at or Nunber = 0;
suppl i er Nunber = 0;
encanpnent Count = gener at or Nunber +suppl i er Nunber ;
spawnTi me = 10;
| ast Bot Bui | t Round = -1000;
current = 1;
bot Count = Tabl e[
bui | dGenerator = Fal se; buil dSupplier = Fal se;
I f [current < Lengthebuil dOr der,
I f [buildOrder [[current]] =1, buildGenerator = True];
| f [buildOrder [[current]] ==2, buildSupplier = Truel;
I f [buildOrder [[current]] =0, current ++];
I f [buil dOrder [[current]] <O, buildOder [[current]] ++];
(xal lows a delay to be specified as a negative nunber %)
1
gener at or Bonus [r ound, bui | dGenerator];
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suppl i er Bonus [round, buil dSupplier];
bui | dvbr eBot s [spawnTi ne];
kill ExcessBots[];
nunber O Bot s
, {round, 1, nunRounds -1}1;
Ret urnepl ot Resul t s[]
1

Usage

KEY: Generator is 1, Supplier is 2, a negative number is a pause.
Builds no encampments:

= Col umebat t| ecodeModel Explicit [
nunmber O Rounds = 500
, decayMul tiplier =.8
, bytecodeUsage =0
, Flattene{}
1
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Waits 50 rounds, then builds suppliers

ner= Col utMmebat t | ecodeMobdel Explicit [
nunmber O Rounds = 500
, decayMultiplier =.8
, bytecodeUsage =0
, Flattene{-50, Constant Array[2, 1007}

Power
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Out[9]=
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41 Robots at round 304.
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Waits 50 rounds, then builds suppliers every 20 rounds

o= Col umebat t| ecodeMobdel Explicit [
nunmber O Rounds = 500
, decayMultiplier =.8
, bytecodeUsage =0
, Flattene{-50, ConstantArray[{2, -20}, 10071}

Power
2001
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o "y
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out[10]=

: Round
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41 Robots at round 361.
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Waits 50 rounds, then alternates suppliers and generators every 20 rounds

n1:= Col umebat t| ecodeMbdel Explicit [
nunmber O Rounds = 500
, decayMultiplier =.8
, bytecodeUsage =0
, Flattene{-50, ConstantArray[{2, -20, 1, -20}, 10071}

Power
400
300
200

100}

. . . . "— Round
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H Robots

50+

40F

Out[11]= 20 5

: Round
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48 Robots at round 497.
Spawn Time
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Compare strategies intelligently:

KEY : Generator is 1, Supplier is 2, a negative number is a pause.

in2221= comnpar eSt r at egi es [strat egyLi st_, nunRnd_: 500] : = Modul e[{},
{res, counts} = Transposee@Tabl e[
batt| ecodeMddel Explicit [
nunber O Rounds = nunRnd
, decayMul tiplier =.8
, bytecodeUsage =0
, FlattenestrategyList [[i]]
1
{nyResour ces, bot Count }
, {i, 1, LengthestrategylList}];
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n4101= strategylList = {
{}
, {Constant Array[{-10, 2}, 2071}
, {Constant Array[{2}, 20]}
, {-100, ConstantArray[{-10, 2, 1}, 20]}
, {-100, ConstantArray[{-20, 2, 1}, 201}
, {ConstantArray[{-20, 2, 1}, 20]}
N
strategyNanes = ToStringeFlatten[#][[;; Mn[LengtheFl attene#, 10]]] &/@strategylist;
conpar eStrat egi es[strategylLi st, 500]
opt = {BaseStyle » {FontFanmily -» "Calibri", 14}, AspectRatio-»1/3,
| mgePaddi ng -> 20 {{1.5, 3}, {1, 1}}, ImageSi ze » {400, Autonatic}, PlotStyle »
Table[Directive[{RGBColor [2]j, 2-2], O], Thick}],
{j, 0, 1, 1/ (LengthestrategyLi st -1)}]
Y
Needs [" maxLegend™ "
"C:\\ Users\\ Max\\ Dr opbox\ \ backup\ \ nat hemat i ca proj ects\\ maxLegend. ni']
f or mat Legend[Li st Li nePl ot [res, opt, AxesLabel - {"Round", "Res"}], strategyNanes]
Li st Li nePl ot [counts, opt, AxesLabel -» {"Round", "Bots"}]

Res
1000}
800}
out[415]= 600 ¢
400t
200}
: : : : Round
100 200 300 400 500
-10, 2, -10, 2, -10, 2, -10, 2, —10, 2}
2,2/272,2,2,2,2,2.2
~100,-10,2,1,-10,2,1,-10,2,1
-100, 20 2,1,-20,2.1 20, 21
-20, 220,2,1,220,2,1, 220}
Out[416]=
: : : : Round
100 200 300 400 500

Encounters of units
Let’s assume they all are dealing damage

The first units deal damage equally
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the next ones deal damage to one unit, going along

n17:= teamlUnits = 10; (xmake sure this nunber is |less than team 2 unitsx)
teanUnits = 10;
teamlhp = Constant Array[40, teanlUnits];
teanhp = Constant Array[40, teanRUnits];

nz1= get Next HP[] : = (

teanRhp[[;; teamlUnits]] = teanRhp[[;; teamlUnits]] - 6;
teanthp[[;; 1] = teamLlhp[[;; ]]1-6;

remai ningunits = Mn[tean2Units -teanlUnits, teamlUnits];
teanthp[[;; remainingUnits]] = teanLthp[[;; remainingUnits]] -6;
(xnow reduce the nunber of unitsx)

teanlhp = Sel ect [teantlhp, # > 0 &];

teamlUnits = Lengt heteanthp;

t eanRhp = Sel ect [t eanRhp, # > 0 &];

teamUnits = Lengt het eanhp;
)

in2;= si mul at eConbat [teamlUnitsin_, teanRUnitsin_] := Mdul e[{t},
teamlUnits = teamlUnitsln;
teanRUnits = teanUnitsln;
(»teanlUnits = 10; (xmake sure this nunber is less than team 2 unitsx)
teanRUnits = 11; %)
t eaniLhp Const ant Array [40, teamlUnits];
t eanRhp = Constant Array[40, teamRUnits];
(*Pri nt eDynani cet eantLhp;
Pri nt @Dynami cet eanhp; )
Wi | e[teamlUnits > 0,
get Next HP[1;
(xPause[0]; %)
1
unitKillRatio = teamlUnitsln/ Max[ (teanRUnitsln-teanRUnits), .0017;
hpKill Ratio = teamlUnitsln+40 / Max[ (t eanRUnitsln x40 - Tot al et eanhp), .0011;
Returne {{"Robot Kill Ratio", NeunitKillRatio}, {"HP Kill Ratio", NehpKillRatio}}
1

ini23;= Tabl eFor mesi mul at eConbat [10, 11]

Out[23]//TableForm

Robot Kill Ratio 1. 42857
HP Kill Ratio 1.06383
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Let’s look at a lot of results

in399i= conmbat Results = Tabl e[
Fl atten[{Nei /20, sinmul ateConbat [20, i 1[[;; , 2]11}]
» {1, 21, 30}1;
Styl e[Tabl eFor m[Joi n[{{"Force Ratio", "Unit Kill Ratio", "HP Kill Ratio"}},
conbat Resul ts
11, FontSize » 14, FontFamly -» "Calibri"

Out[400]=

In[401]:=

Out[401]=

1
Force Ratio Unit Kill Ratio HP Kill Ratio
1.05 1.17647 1.03093
1.1 1.42857 1.06383
1.15 1.81818 1.0989
1.2 2.5 1.13636
1.25 4, 1.17647
1.3 10. 1.21951
1.35 20000. 1.25786
1.4 20000. 1.28205
1.45 20000. 1.30719
1.5 20000. 1.33333
pts = ListPlot [conbatResults[[;; , {1, 3}]], PlotStyle - Thick]
130F °
1251 °
120
1151
110+
105
‘1i2‘ ‘1.3””1‘.4””115
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n4021= theline = ax + b /. FindFit [combatResults[[;; , {1, 3}1], ax + b, {a, b}, xJ;
Show[Pl ot [t hel ine, {x, 0, 3}, PlotStyle -» Red], pts]
theli ne

20

15

Out[403]=

10

05

L -
05 10 15 20 25 30
out404)= 0. 302247 + 0. 696782 x

n405:= spawnTabl e = Tabl e[

Join[{n}, Rounde{(10 %.95”"n), 100/ (10 +n)}]

» {n, 0, 50}7;
hpPer Turn = 40 /spawnTable[[;; , 311;
i ncrenental Bonus = Join[{0}, DifferencesehpPer Turn];
spawnTabl e = NeJoi n[spawnTabl e, List /@hpPerTurn, List /@i ncrenental Bonus, 27;
Tabl eFormeJoi n[{{"# Suppp", "Ad Spec\n Spawn Del ay",

"Latest Spec\n Spawn Del ay", "HP/round", "+HP/round"}}, spawnTabl e]
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Out[409]//TableForm

T Suppp ad Spec Lat est Spec HP/r ound +HP/r ound
Spawn Del ay Spawn Del ay

0. 10. 10. 4. 0.

1. 10. 9. 4. 44444 0. 444444

2. 9. 8. 5. 0. 555556

3. 9. 8. 5. 0.

4. 8. 7. 5.71429 0.714286

5. 8. 7. 5.71429 0.

6. 7. 6. 6. 66667 0. 952381

7. 7. 6. 6. 66667 0.

8. 7. 6. 6. 66667 0.

9. 6. 5. 8. 1. 33333

10. 6. 5. 8. 0.

11. 6. 5. 8. 0.

12. 5. 5. 8. 0.

13. 5. 4. 10. 2.

14. 5. 4. 10. 0.

15. 5. 4. 10. 0.

16. 4. 4. 10. 0.

17. 4. 4. 10. 0.

18. 4. 4. 10. 0.

19. 4. 3. 13. 3333 3.33333

20. 4. 3. 13. 3333 0.

21. 3. 3. 13. 3333 0.

22. 3. 3. 13. 3333 0.

23. 3. 3. 13. 3333 0.

24. 3. 3. 13. 3333 0.

25. 3. 3. 13. 3333 0.

26. 3. 3. 13. 3333 0.

27. 3. 3. 13. 3333 0.

28. 2. 3. 13. 3333 0.

29. 2. 3. 13. 3333 0.

30. 2. 2. 20. 6. 66667

31. 2. 2. 20. 0.

32. 2. 2. 20. 0.

33. 2. 2. 20. 0.

34. 2. 2. 20. 0.

35. 2. 2. 20. 0.

36. 2. 2. 20. 0.

37. 1. 2. 20. 0.

38. 1. 2. 20. 0.

39. 1. 2. 20. 0.

40. 1. 2. 20. 0.

41. 1. 2. 20. 0.

42. 1. 2. 20. 0.

43. 1. 2. 20. 0.

44. 1. 2. 20. 0.

45. 1. 2. 20. 0.

46. 1. 2. 20. 0.

47. 1. 2. 20. 0.

48. 1. 2. 20. 0.

49. 1. 2. 20. 0.

50. 1. 2. 20. 0.
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