THE CO RE W ARN E W S L E T T E R The Official Newsletter of the International Core War Society

FeaturesThe Past, Present and Future of the ICWS by Mark A. Durham2A Letter From the New Director by Jon Newman5

ArticlesMulti-Tasking Core Wars by Vinay Gupta11Core War Simulator Certification Proposal by Jon Newman17

ColumnsThe MADgic Corner8Quarterly Challenge15Volume 5, Number 2Spring 1992An ICWS Publication

2The Past, Present, and Future of the ICWSby Mark A. DurhamThis article began as �TheFuture of the ICWS�, but itbecame increasingly clearer thatin order to understand ourfuture, we must understand ourpresent� and our past as well. Italso became clear that manypeople are not fully aware ofwhat the International Core WarSociety is or how it got to bethis way.It has been over eight yearssince the birth of Core War.The original definition was�Core War Guidelines� byD.˚G.˚Jones and A.˚K.˚Dewdneyof the Department of ComputerScience at the University ofWestern Ontario in March of1984. The game was firstintroduced to a large audiencewhen it was described byDewdney in his �ComputerRecreations� department ofScientific American in May ofthe same year.Graeme McRae immediately setabout writing a standard forCore War, submitting it toDewdney and Jones forcommentary. Two years later, amuch revised version ofMcRae’s document would be� This article is a year old, and as suchdoes not address the present situationof the ICWS or TCWN at all. I thoughtthe article warranted inclusion anyway.For information about the present, seeJon˚Newman�s article.adopted as the ICWS’86standard by an ad hoc committeeheaded by Mark Clarkson,Director of the ICWS.Clarkson volunteered for andhad been picked by Dewdney toserve as Director. There was,and is, no official jobdescription for the Director ofthe ICWS. Presumably, theDirector coordinates all thingsCore War. There is nolimitation of term. There is nospecification on how a newDirector is chosen.Under Clarkson, ICWStournaments were held in 1986and 1987. At the end of 1987,the Directorship changed hands.William˚Buckley, then Editor ofthe newly formed The Core WarN e w s l e t t e r (then a privateenterprise), was named Directorby a �coordination committee�consisting mainly of Dewdney,Clarkson, and Buckley. Otherpositions such as Secretary,Treasurer, and Standards Focalwere newly formed at this timeas well.The last innovation of 1987 wasthe Branch Section. There is adocument, called �Guidelinesfor Establishing a Local CoreWars Section�, which defineshow to form a Branch Section.The only Branch Section in1987 was one formed in Japan.

31988 brought with it a newproposed standard based on thework of Standards FocalThomas Gettys. It would laterbe adopted by the sharplydivided vote of fewer than tenpeople (despite the vote beingopen to all ICWS members) asthe ICWS’88 Core WarStandard, the standard weoperate under today.Unfortunately, many peopledecided not to become membersof the ICWS. Instead, theywrote Core War systems andRedcode programs from the�Computer Recreations� articlesin Scientific American and TheArmchair Universe. Their non-compatible work can be foundon networks and on BulletinBoard Systems all over theworld.Which brings us to today. TheICWS consists of only threedocuments: ICWS’86 (voted onby an ad hoc committee),ICWS’88 (voted on by a handfulof ICWS members), and theBranch Section Guidelines(established by Mark Clarkson).Leadership is without an officialwritten basis or popular vote.After last year’s tournament,several of the ICWS memberswith access to electronic mailstarted a discussion about thepresent and future of the ICWS.It forms the basis for this article.They developed severalquestions about the ICWS andpresented them to then Director,Mr. Buckley. Here are some ofthose questions and the answersgiven by Mr. Buckley(paraphrased).Question: What do you see asyour role as Director of theICWS?Buckley: In general, the ICWSis a business, as required bycontemporary tax law. TheICWS is a sole proprietorship,with myself as sole proprietor.The ICWS remains a privatebusiness.Question: Why is ICWSmembership (and/or TCWNand/or catalogs) so expensive?Buckley: Over one half of allfunds collected by the ICWShave been used for ICWS mailonly. The TCWN printing feeexceeds the other half of ICWSreceipts. One more point aboutfunding. It is the only way that Ican continue to help people inforeign lands who do not havethe funding of Western,industrialized, and relativelywealthy people. I use thelargess of occidentals topromote Core War in the landsof, shall we say, infidels. Ifpeople do not like that, theyneed not join.

4I have generated a rough totalof all ICWS expenses since myaccession to the directorship. Ihave taken in about $6000.00USbut have spent about$9000.00US; this means that Ihave subsidised the ICWS to thetune of some three thousanddollars. I do not think, given mycontribution, that a fee of$25.00US is too high. Quite thecontrary, it appears a bit low tome.Question: When will there be anew Director, and how will thisnew Director be chosen?Buckley: If the Branch Sectionscould act as a basis for theglobal control of Core Wargaming, a Directorship is not soimportant. I will hold on to myposition, until such time as thecollective Branch Sections candemonstrate their ability toassume the resonsibilities of theDirector, and thus effectivelyoperate the ICWS without aDirector. I envision that thisshould take an economicfoundation, a council of BranchSections where each BranchSection is represented (much inthe fashion of the RomanSenate) and a permanent staff tomaintain the records.Question: How many ICWSmembers are there?Buckley: I finally have acomplete database of Core Warenthusiasts, basically all of thepeople who have shown aninterest in Core War. Thedatabase contains about 2000names, but only one-fifth of thenames I have are listed therein.The database should be tenthousand records long. Onlyabout 300 of the listed personssent money.Clearly, the future of the ICWSis in the hands of the BranchSections. How do you form aBranch Section? The followingrules are taken from �GuidelinesFor Establishing A Local CoreWars Section�.Submit a written petition to theDirector of the ICWS informinghim of your desire to form aBranch Section. Then establishrules by which persons maybecome members. The rulesmay include membership fees(or lack thereof) and memberrights. Send a copy of the rulesto the Director.If or when there are no conflictsbetween your rules and�established ICWS principlesand bylaws�, a Certificate ofRecognition will be issued. TheICWS currently does not imposeany association fees on BranchSections.See Past, Continued on Page 7

5A Letter From the New Directorby Jon NewmanGreetings! My name is JonNe wman, and I am the newDirector of the ICWS. OnFebruary 24, 1992, WilliamBuckley and I concluded anagreement which transferscontrol of the ICWS, and makespossible the resumption of theNewsletter and the annualtournament. With your help, Ihope to achieve far more thanthat and expand the ICWS innew directions which willinterest any fan of Core War.Before discussing my new plansand projects, I should make afew pledges:¥Although my agreementwith Mr. Buckley doesnot include compensationfor the balance of currentmemberships, all currentICWS memberships willbe honored.¥From now on, The CoreWar Newsletter will bepublished four times ayear. TCWN was alwayssupposed to have been aquarterly newsletter, butaccording to my records,only seven issues haveappeared in the last fouryears. This is notacceptable. If there areonly four pages ofmaterial in any quarter,you’ll get a four-pageTCWN; but you will getit, on time.¥Similarly, the annualTournament will be heldonce a year, in the winter,at a time and underconditions announcedwell in advance.¥The ICWS’s workingrelationship with theBranch Sections willcontinue under the sameguidelines as before,subject to change only bym u t u a l a g r e e m e n t between the ICWS andthe Branch Sections.¥Effective now, the ICWSannual membership feefor all new and renewedmemberships is reducedto US$15. This includesfour issues of The CoreWar Newsletter, a copy ofthe ICWS ’88 standard (ifnone has yet beendelivered), and a singleentry in the annualtournament. During thisfirst year, I will monitorincome and costs todetermine if this feestructure is sufficient tocover the organizationalcosts, and whether it canbe further reduced. Mygoal is to exactly even outt h e i n c o m e a n d

6expenditures of theICWS.¥ICWS members who havenot yet received a printedor electronic copy of theICWS ’88 Standard, willreceive one.I am pleased to announce thatMark Durham has agreed to stayon as TCWN Editor. In fact, hisrole has expanded, to includeprinting and mailing thequarterly newsletter. Mark’shelp will be invaluable inproducing a quality TCWN, andproducing it on time. Mark hasdone wonderful work on TCWN,and I look forward to workingwith him.What follows is a list of futureprojects for the ICWS. Markand I can’t do all this byourselves. The members of theICWS must help out for thesemore ambitious goals to cometogether! Please, if you � yes, Imean you! � see anything herewhich interests you, get in touchwith me.Core War SimulatorCertificationWe need a Core War validationsuite and certification program(by which I mean an ongoingproject, rather than a computerprogram) to ensure that CoreWar simulators conform to thecurrent ICWS Standard.Simulators which pass the testcould then be advertised as�ICWS ’88 compliant.� MarkDurham has made an excellentstart toward this goal, but morework is needed. More on thisappears elsewhere in this issueof TCWN.Electronic Data TransferVirtually all Core Waraficionados have access to acomputer. So why does theICWS do its business solely onpaper? If there is enoughinterest, the ICWS can providemany common documents onelectronic media. If enoughrequests come in for a specificdocument on a specific medium,we can provide it. Do you wantthe next tournament fighterroster on DOS 720K floppy?The ICWS ’88 Standard on Mac800K floppy? It can happen ifyou want it.New Core War Standards andExtensionsThe ICWS ’88 standards haveserved long and well, but weshould always be thinking ofimprovements. The last trulymobile Tournament winner wasMice. IMHO (In My HumbleOpinion), mobility andreproduction are at the heart ofCore War, and the Standardshould encourage fighterprograms with these properties.Many individual simulators haveimplemented one or anothere x t e n s i o n . W e s h o u l d standardize the interpretation ofthese extensions, experiment

7with them, and considerinstituting a new Standard withthose extensions which seem toencourage the most interestingfighter programs.Other Programming GamesCore War is not the onlyprogrammer’s game. Many CoreW a r p r o g r a m m e r s a l s o experiment with XTANK, C—Robots, and other �program therobot� games, as well as moreesoteric pursuits such as theartificial life system Tierra. TheICWS should establish ties withgroups sponsoring such systems,and TCWN should run reviewsof simulators for these relatedpursuits.The best way to contact me isvia electronic mail, atJONN@MICROSOFT.COM.(Microsoft sometimes has mailertrouble; if your electronic mail isnot answered within a week,please resubmit your mail.) Ican also be reached at:Jon Newman13824 NE 87th StreetRedmond, WA 98052-1959USAIf you can send a stamped self-addressed envelope with postalmail, this will help me answer assoon as possible. Pleaseremember that the Director ofthe ICWS gets quite a lot ofmail; this little courtesy will bevery helpful.Finally, please note thatMicrosoft has no connectionwith the ICWS. In fact, theydon’t know about any of this,and they probably wouldn’tapprove. Microsoft takes noresponsibility or liability for anyactivities of the ICWS. (You’llbe seeing a lot of thesedisclaimers, you might as wellget used to them.)Jon NewmanPast continued from Page 4Branch Sections are required topromote the use of programsconsistent with standardsapproved by the ICWS. BranchS e c t i o n s m u s t c o n d u c t tournaments in a timely,periodic fashion. No more thanten winners may be submittedby the Branch Section to theICWS annual tournament.Other than this, what yourBranch Section is or does isentirely up to you.In keeping with the spirit of theabove and the ICWS, a newBranch Section has been formedand is seeking officialrecognition. It is the ElectronicBranch Section (EBS). Anyoneinterested in joining the EBS iswelcome to do so. The onlyrequirement is that you haveaccess to electronic mail. Thereare absolutely no fees directlyassociated with the EBS. Allinquiries about the EBS shouldbe posted to the USENETnewsgroup rec.games.corewar.

8The MADgic Cornerby Mark A. DurhamFirst of all, I wish to apologizeto the readers of The Core WarNewsletter. No, you did not losea year’s worth of issues ofTCWN. They were notdelivered to your neighbor nextdoor who keeps your mis-directed mail in hopes of oneday black-mailing you with it.There were no Spring, Summer,or Fall 1991 issues and therewas no Winter 1992 issue. Yours u b s c r i p t i o n s w i l l b e appropriately adjusted, ofcourse.The lack of a year�s worth ofissues is two-fold. The firstproblem is the lack of articlesand news. TCWN NEEDSYOU! Please feel free to submitarticles, letters, solutions to theQuarterly Challenge, jokes,cartoons, or whatever you feellike. Send them toMark A. DurhamP.O. Box 301173Houston, TX 77230-1173or in care of the ICWS. Withoutyou, there can be no newsletter.The second problem has beenthe transfer of TCWN along withthe ICWS. Because that transferis now complete, TCWNs will bearriving on a regular schedule.If you do not submit items ofinterest though, the followingissues may be very thin!Important news items from thislast year include the formationof the Electronic BranchSection. The EBS hasestablished (with the assistanceof administrator Jon Blow) ananonymous ftp site for archivingand distributing Core Wardocuments, Redcode programs,and Core War systems. The siteissoda.berkeley.edu(128.32.131.179)and the Core War directories arefound in /pub/corewar.The directory �/standards�contains the original Jones andDewdney Guidelines, theICWS’86 standard, and theICWS’88 standard (madeavailable with the assistance ofthe ICWS). The directory�/redcode� contains previoustournament entries and Redcodeprograms of interest. Thedirectory �/systems� containspublic domain and sharewareCore War systems, includingone for X-Windows systems.Finally, there is a directory�/incoming� for programsyou may want to make availableto the Core War community.

9The EBS was also the mainforce behind starting the newUSENET newsgrouprec.games.corewarThis newsgroup is now wherethe EBS does most of itsbusiness. Articles posted tor.g.cw are archived on soda forposterity and for those who mayhave missed them when theywere first posted.Also of interest is �King Of TheHill�. KotH is an ongoing CoreWar tournament available toanyone with EMail and isprovided by William Shubert<wms@iwarp.intel.com>.You enter by submitting aRedcode program with thespecial comment;redcodeat the beginning. Moreinformation can be had bysending EMail (without thespecial comment) to Mr. Shubertor by inquiring about KotH onthe r.g.cw newsgroup.In this edition of The MADgicCorner I would like to take upthe topic of bombing strategies.Almost every Redcode program,from the simplest to the mostcomplex, uses some bombingstrategy. For instance, IMP�bombs� the next location everycycle. DWARF bombs everyfourth location every third cycle.IMP reduces free space (themaximum contiguous memoryuntouched by IMP, initiallymemory size M minus one) byone each cycle, eventuallyreducing the free space to zeroafter M cycles. An opposingprogram either needs to moveitself an average of once everyM cycles (or better) or defeatIMP quickly. Although theformer is not too difficult, thelatter is a much easier and amore desirable solution.DWARF reduces free space byfour every third cycle. This isobviously faster than IMP.There is a trade-off though inthat any program threeinstructions long (or fewer) canremain in place indefinitely ifproperly positioned (just asDWARF itself does). Freespace is never reduced belowthree. Also, fully three-fourthsof memory remains unbombed.DWARF’s speed can beimproved at the expense of thefree space limit (the largestcontiguous block of memoryafter free space is no longerdecreasing) and the totalunbombed memory. ADWARF-like program couldbomb every eighth locationevery third cycle and have a freespace limit of seven. There isthe additional trade-off that thetotal unbombed memory ofDWARF(8) is seven-eighths ofmemory which is larger than thetotal unbombed memory ofDWARF(4).

10Taking this argument to its limit,a DWARF(M/2) programimmediately cuts free space inhalf, but has a free space limit ofM/2 and leaves almost everymemory location unbombed. Ifwe think of the two unbombedhalves of memory as newmemories to be subdivided, wearrive at a divide and conquerstrategy which is theoreticallyvery efficient at reducing bothfree space and total unbombedmemory with a potential freespace limit of zero. [SeeProblem 1 of QuarterlyChallenge #5].Many programs use a similar butless complicated approach,moving the program with thebomb and using a constant step-size which is not a divisor (ormultiple of a divisor) of memorysize. These programs alsoreduce free space quickly andefficiently, and have a free spacelimit of zero. The most efficientstep size depends on thememory size and the averageopponents� program size. Sofar, choosing the best step-sizeis a combination of goodguessing and trial and error.There are almost as manybombing strategies as there areRedcode programmers, but Iwill leave you with one finalbombing strategy for a fixedprogram. [See Problem 2 ofQuarterly Challenge #5].C o n s i d e r a p r o g r a m , DWARF(random), which bombsa different random location ofmemory every time it bombs.Such a program also reducesboth free space and totalunbombed memory efficiently.The program can also be writtensuch that it has a free space limitof zero. Unfortunately, thedifficulties of multiplication anddivision as well as producingrandom numbers in Redcode canremove the efficiencies of thevarious bombing strategies.There is an aspect of bombingstrategy which I have failed toaddress in the previousparagraphs. That aspect is whatkind of bomb is used. IMPbombs memory with itself andDWARF (in its original form)uses DAT 0 bombs. A popular(and efficient) bomb used inprevious ICWS tournaments hasbeen the combination of SPL 0followed by DAT 0 so bombedmemory looks like this:SPL 0DAT 0SPL 0DAT 0SPL 0Under ICWS’86 rules, this was avery effective killer. Thebombed program would quicklySPLit off a total of 64 SPL 0tasks, after which they would allcommit suicide on the nextDAT˚0.See MADgic, Continued on Page 14

11Multi-Tasking Core Warsby Vinay GuptaI would like to suggest analternative to the third of JonNewman’s Proposals for FutureCore Wars Standards (theDescendant Count Modifi—cation).When a procedure SPLits off toa new location, it should specifywhat proportion of processingtime will be devoted to the childroutine, with the remainderremaining with the parent. Forexample (assuming that the B-o p e r a n d r e p r e s e n t s t h e percentage devoted to childprocess)SPL IMPSTOMP 50as the first instruction in aprogram would ensure that theIMPSTOMP routine will alwaysexecute on every second cycle,regardless of how many otherprocesses the main programspawns. This allows a fairapproximation of multi-tasking,opening up many newp o s s i b i l i t i e s t o b a t t l e programmers.It should be noted that thismeansSPL ANYWHERE 100is now equivalent to JMP.The problem with this suggestedmodification is implementing itin a MARS. Scheduling theprocesses in a deterministic,non-random way is a trickyproblem, and probably bestavoided (although if donecorrectly, it could incorporatet h e D e s c e n d a n t C o u n t Modification). A stochasticscheduling system is mucheasier to implement, but mayslow up MARS operationunacceptably (as well as addingan element of randomness toCore Wars, perhaps alsounacceptable).Implementing The SystemA s s u m i n g t h a t r a n d o m scheduling is OK, I wouldsuggest a variant of JonNewman’s tree structure, withe a c h i n s t r u c t i o n c y c l e �trickling� in from the top of thetree, and randomly decidingwhich branch to follow on thebasis of the SPL percentage.This is tricky to explain, so Iwill try an example. Each timethis multitasking warrior (let uscall it Juggle) gets to carry outan instruction, it starts at Root,the main body of the program. 12 Process ID

Child ID

%Split

TPT% LeftRoot

ImpStomp

50%50% TotalProcessingTime

OtherStuff

20%40% (10%tpt toOtherStuff) total of

40% tptexecutingRoot codeImpStomp

10% tptexecutingImpStompOtherStuff

Attack

50%5% (5% tptto Attack)

Copyist

60%2% (3% tptto Copyist)

Defend

100%

0% (last 2%tpt toDefend)

0% tptexecutingOtherStuffAttack

5% tptexecutingAttackCopyist

3% tptexecutingCopyistDefend

2% tptexecutingDefend

83%83% TotalProcessingTimeOtherStuff100%17% tptRoot first SPLits off ImpStompat 50%, so half the time itjumps to ImpStomp�s entry(ImpStomp has no childroutines, so on average it getshalf of all availableprocessing time). Jugglenext splits off OtherStuff, at20%. This means that ifImpStomp was not executed,t h e r e i s a 2 0 % chance OtherStuff willbe executed (10% of totalprocessing time onaverage). If OtherStuffwas not executed, thenext instruction in thebody of the program willbe carried out - otherwisethe scheduling movesdown to OtherStuff’sentry, and the wholeprocess begins again.If the code at R o o t iskilled, what happens? Iwould suggest the mostconsistent option is toreassign the 40% ofabsolute processing timebetween ImpStomp andOtherStuff, a t t h e existing ratio. So the newRoot entry becomes:This form of scheduling impartsmuch resilience to programs. 13 Process ID

Child ID

%Split

TPT% LeftRoot

ImpStomp

50%50% TotalProcessingTime

OtherStuff

20%40% tpt(10% tpt toOtherStuff)

Enemy

100%

40% tptexecutingEnemyFor example, even if ImpStompis subverted with nastySPL˚0˚30 instructions, the restof Juggle will continue tofunction at its normal speed (theSPL 0 0 bomb is still betterthan a DAT 0 bomb becausekilling ImpStomp redistributesits resources among the otherparts of Juggle).A rather cunning variationwould be to reassign anyinstructions which wouldexecute killed code to the otherwarrior, giving a scheduling treelike this:These instruction cycles couldlater be stolen back byterminating the code which usedthem. This option is quite�realistic�, and opens up allkinds of fascinating possibilities.For instance, if a routine iskilled by the enemy, the onlyway to �disinfect� your program(and steal back the cycles)would be to slay the parentprocess of the subverted code.All this does mean that theMARS may spend a long timejust working out which side getsthe next instruction rather thanexecuting code. Clearly anoption worth experimenting withhowever.The only other obvious�tweak� to add to all this is aninstruction for sharing thetime given to a processequally among its parts. Iwould suggest that when theSHaRe (SHR) instruction isexecuted, the MARS jugglesthe %SPLit figures to ensurethat all children of theexecuting process each receivean equal share of processor time(leaving no time left over, SHRwould be an alternative toSPL˚CHILD˚100). 14 Process ID

Child ID

%Split

TPT% LeftRoot

First50%50% TotalProcessingTimeSecond50%25%Third50%12.5%

First33%33% (67%tpt remains)

Second

50%33% (half of67%)

Third

100%

33% (theremainder).would after a SHR becomeCommentsI certainly support Jon Newman�ssuggestion about the Address SpaceModification. It sounds like anexcellent way of encouraging a moreinteresting combat style, thoughbeing able to access 25% of the corefrom any single location seems rathermuch to me. I would favor a morefinely divided core (consideringCORESIZE=32000 is not all thatunusual).I should make it very clear that thesesuggestions are, for the most part,untested.Mr. Gupta can be reached at 3˚MoncrieffWay, Livingston, West Lothian, EH54 8LL,Scotland. In addition to playing Core War,Mr.˚Gupta runs �Tek�, a cyberpunk RPG(Role Playing Game) and Science Fictionmagazine. Write to him at the above addressfor details.MADgic, Continued fromPage 10U n f o r t u n a t e l y ( o r fortunately, depending onyour point of view), thisstratagem no longer worksunder ICWS’88 rules. Therecently bombed programexecutes a SPL 0, spawninga new task, but the new taskdoes not SPLit another newtask until the previous taskhas committed suicide.Thus, the number of tasksexecuting for the bombed-out program does notincrease to the limit, nordoes it ever decrease tozero.One �fix� for this change isto bomb with a combinationof SPL 0 and JMP -1 asbelow:SPL 0JMP -1SPL 0JMP -1SPL 0This causes the number oftasks to increase to thelimit. Sometime afterward,it is necessary to bombevery other location withDAT 0 to finish theprogram off.

15Quarterly Challenge #5The challenge for this seasondeals with two differentbombing strategies discussed inThe MADgic Corner.Problem 1. Write a Redcodeprogram which recursivelySPLits itself halfway into freespace. The program shouldcopy itself to M/2 and thenSPLit that task. Afterward, itshould copy itself to M/4 (thecopy should copy to 3M/4) andthen SPLit that task. Theprocess should continue until alltasks have been allocated or freespace is zero.Problem 2. Write a fixedRedcode program which bombsmemory randomly.You may restrict yourself to amemory size of 8192 if youwish. The best solutions will beprinted in an upcoming issue ofTCWN. In the case of Problem2, best will be determined byspeed, �randomness�, and thefree space limit.The solutions to QCs #3 and #4are the growth rates forPrograms A, B, C, and D underICWS’88 and ICWS’86:Program A: ICWS’88 - Onetask is SPLit on cycle one andone task terminates on cycletwo. This two-cycle cyclerepeats indefinitely.ICWS’86 - The program growsby one task each cycle(remember, growth rates areunrestricted � no task limit).Program B: ICWS’88 - This isreally a very difficult growthprocess. There is a growth cycleand a marking time cycle whichalternate. There are four tasksafter the first growth cycle, andthe number of tasks is doubledat the end of each subsequentgrowth cycle. There is no netgrowth at the end of eachmarking cycle. The number ofmachine cycles for each(growth, marking cycle) is:(4,2), (6,6), (10,14),(18,30), (34,62), ...(2*[g-1]-2,2*[m-1]+2)where [g-1] is the number ofmachine cycles for the previousgrowth cycle and [m-1] is thenumber of machine cycles forthe previous marking cycle.ICWS’86 - The program growsby one each task cycle.Program C: ICWS’88 - This issimilar to Program B, but evenmore complicated. The programreally spends very little timelosing tasks for N > 2, thereforea growth rate of one task percycle is very close to the actualgrowth rate.ICWS’86 - The program growsby one task each cycle (andnever gets beyond statementONE).

16Program D: ICWS’86 - This isthe program closest toCHANG1, the original impetusfor this line of inquiry. Forreference, it is reprinted here.; Program D;STARTSPLIMP; SJMPSTART; JIMPMOVIMP,IMP+1; I; (I’, I", etc.)ENDSTARTThere are four cycles with twotasks, S-I-J-I, six cycles withthree tasks, S-I’-I-J-I’-I, eightcycles with four tasks, S-I"-I’-I-J-I"-I’-I, etc. Therefore, thenumber of cycles with T tasks isjust 2T. The total number ofcycles to get there is the twicethe sum of the numbers two toT.To find the sum of numbersfrom one to T, use this trick.Write the sum both forwards andbackwards, then add the twosums. 1 + 2 + 3 + . . . + T+T +(T-1)+(T-2)+ . . . + 1-------------------------------(T+1)+(T+1)+(T+1)+ . . . +(T+1)= T(T+1)The sum from one to T is thenT(T+1)/2. The sum from two toT is one less and the number ofcycles is twice the sum from twoto T, thus the total number ofcycles C can be written asC = (T+2)(T—1)To answer our question ("whatis the growth rate?"), we need toexpress T as a function of C.Thanks to the quadraticequation, we can write T asT = —1˚+˚�‘‘‘‘‘‘4C˚+˚92Be sure to round the answerdown. You can easily see thatafter four cycles there are twotasks, after ten cycles there arethree tasks, after eighteen cyclesthere are four tasks, etc.So how many tasks are thereafter thirty-thousand cycles?There are 172 tasks after thirty-thousand cycles. The claim thatCHANG1 spawns more thanseven hundred thirty tasks afterthirty-thousand cycles (Summer1988 TCWN) is clearly false. Itwould take far more than fivehundred thousand cycles forProgram D to spawn that manytasks, and CHANG1 is even lessefficient.

17How to Get Your Name in PrintThe Core War Newsletter contains mostly submissions from you, thereaders! Without your help, it would be much slimmer and lessinteresting. Our problem is not too many submissions; we don’t haveenough! This means that, if you send us an article, or just a short�Letter To The Editor�, chances are it will appear in the nextnewsletter, or maybe the one after that. Here are some suggestionson �How to Get Your Name in Print�:¥Send in the code for your favorite Core War fighterprogram, and a description of how it works. We hopeto run a Featured Fighter article in every TCWNissue. Your fighter doesn’t have to win against the toptournament contenders, as long as it displays aninteresting design idea.¥Write a review of a Core War simulator (eithersomeone else’s or your own!).¥Write a review of a �program the robot� game, or anyother development which might be of interest to CoreWar fans.¥Describe the latest developments in Artificial Life.¥Write a �Letter To The Editor�. Express your opinionon anything reasonably related to Core War!Core War SimulatorCertification ProposalProposed: The ICWS shouldestablish an official procedure toconfirm that individual CoreWar simulators comply with theCore War�88 standard.The current Core War Standardis the ICWS�88 Standard,defined by the ICWS�88document produced by ThomasGettys. Despite the standard,Core War fighter programmershave no way to verify that thesimulator they are using behavesthe same as other simulators. Inparticular, they cannot be surethat their fighter program willbehave the same in a tournamentas it does at home. This meansthat they must use thetournament simulator to be sureof fair treatment in thetournament.The ICWS should take the lead

18in confirming that simulatorscomply with the standard, andthat they comply with thecurrent understanding of thestandard where the standard isunclear. Simulators which passthe test are assured to behaveexactly the same in tournaments,a l l o w i n g C o r e W a r programmers to work with thecompliant simulator of theirchoice.Simulators which pass the testshall be declared �ICWS�88compliant�, and allowed to usethat copyrighted phrase inadvertisement. This shouldcreate strong incentive forsimulator writers to submit theirsimulators for certification, andto fix compliance problemswhere they are discovered.The tests will fall into twocategories:¥The validation suite willconsist of short programswhich test specificproblem areas. MarkDurham has alreadywritten over two dozen ofthese tests.¥The �arena testing� willconsist of a list ofprecisely defined battles,where the warriorsinvolved, their relativeinitial spacing in core,and which starts first willbe precisely stated. Thesebattles shall be chosensuch that one warrioralways wins. In order topass, not only must theexpected fighters win ineach case, but the lengthof the battle must matchthe expected value. (Thisimplies that it must bepossible to determine theexact length of the battleu s i n g t h e t e s t e d simulator.)Simulator authors who wanttheir simulators tested would berequired to send/license onecopy of their simulators to theICWS. The ICWS wouldpromise to only use them in theprocess of validating them, andnot to distribute them further.Tournament Compliance�ICWS�88 compliance� is onlythe beginning. The certificationdescribed above should make itpossible to reliably recreateindividual battles given thewarrior code and initialplacement. We can extend thisto recreating entire tournaments,given a description of eachbattle to be fought. Core Warprogrammers will have theg r e a t e s t c o n f i d e n c e i n tournament results when theycan rerun the entire tournamentat home.I propose a simple tournamentdescription language, whichmight look something like this:

19CORESIZE8192# Maximum number of# processes per sideMAXPROCS1024# Lose-tie-win scoringSCORING0 1 3# Cycles before tieCYCLES80000# Warrior number, then# filenameWARRIOR0mice.fgtWARRIOR1leech.fgtWARRIOR2cowboy.fgt# Warrior number, thenplacement in coreBATTLE0 12171 5522BATTLE0 01782 1150BATTLE1 80520 3026BATTLE1 12322 1902BATTLE2 52150 7623BATTLE2 12541 5903Tournament description filesconsist of three parts: thedescription of the tournamentrules, the listing of thecontestants, and the list of theindividual battles. Compliantsimulators can process thesefiles, producing compliantoutput such as# Warrior number, then# cycle of death (-1 for# survivor)BATTLE0 55231 -1BATTLE0 -12 27773BATTLE1 -10 -1BATTLE1 662232 -1BATTLE2 -10 2323BATTLE2 -11 33216# Warrior number,# filename, and final# scoreWARRIOR0mice.fgt4WARRIOR1leech.fgt4WARRIOR2cowboy.fgt9� I C W S � 8 8 t o u r n a m e n t - compliant� simulators are thosew h i c h a r e � I C W S � 8 8 compliant," and which also canread and process tournamentdescription files. They are notrequired to be able to generatenew tournament descriptionfiles, although many mayimplement that as well. Withlistings of the tournamentcompetitors, the tournamentdescription file, and atournament-compliant simulator,anyone can rerun an entiretournament, or examine theindividual battles to determinewhy an individual competitorwon or lost.Also note that, with atournament-compliant simulator,you can restart a tournamentwhich cannot be run tocompletion. Suppose yourmachine crashed, or else youhad to briefly use the machine to

20get some real work done. Aslong as you generated the entiretournament description filebeforehand, you can halt thetournament anytime, and comeback to it later! Just trim out theBATTLE lines which havealready been fought, and whenyou’re finished, splice the resultstogether. We may be able tod e f i n e t h e t o u r n a m e n t description language to help inthis task.This plan for compliance-testingis ambitious, especially asextended to tournament-compliance. Mark and I willneed your help in defining therules for compliance, in comingup with test cases, and in testingthe dozens of simulators onmany different platforms.Please, if you think of aparticularly devious test case; ifyou have or know of a simulatorwhich should be tested; or ifyou are willing to test simulatorson your exotic platform; writeus! There is plenty of work tobe done here.The Core War NewsletterMark A. DurhamEditorAMRANWilliam R. BuckleyFounding PublisherFounding EditorThe Core War Newsletter, the official newsletter of the InternationalCore War Society since 1987, is published quarterly by theInternational Core War Society for Core War enthusiastseverywhere.International Core War SocietyJon NewmanDirectorSend all correspondence (including renewals and/or changes ofaddress) to:ICWS/TCWNc/o Jon Newman13824 NE 87th StreetRedmond, WA 98052-1959USABack issues of TCWN (prior to 1992) are available from AMRAN, 5712 Kern Drive,Huntington Beach, CA 92649-4535.