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ABSTRACT
of the Bachelordéds Thesi s
Intelligent web service for generating personalized board games
Student of group 409: Robert Airapetian
Supervisor: Dr. Sc., ProAlyona Shved

Board games have not lost their appeal as a way of spendinpgjather over the
past several years. People play board games during friendly meetings, in educati
settings, or in team projects. Interest is shown not only inkmelvn board games, but
also in custormade and specially designed personalized gantesefore, there is an
increasing need to create board games that take into account specific conditions an
composition of participants. For this reason, the use of software tools and artific
intelligence methods is relevant, as they can help steuttis process and make it more
accessible to users without specialized experience in game design.

The bachel ords qualification thesis
web service that makes it possible to organize the process of creatiogalized board
games and reduce the time required for game preparation.

The scientific and practical significance of the chosen topic lies in the fact that t
proposed web service combines the capabilities of generative artificial intelligence w
the practical needs of users who want to create their own board game. This appro
makes it possible not to start game development from a blank page, but to gradually ok
the concept, rules, components, and visual materials within a single process.

The purpose of the qualification thesis is to create an intelligent web service f
generating personalized board games, oriented toward users who may not F
experience in game design but wish to obtain a complete game.

The object of thé a ¢ h e | o r tios thegigsahe précess af generating game
content for personalized board gamBse creation of such games includes the formatior
of the concept, textual and visual content, rules, and auxiliary materials.

The subject of the qualification thesis is retsd and methods of artificial
intelligence for game content generation, as well as means of organizing this proces

the format of an intelligent web service.



The qualification thesis consists of an introduction, four chapters, conclusions, &
alist of references.

The introduction substantiates the relevance of developing a web service
generating personalized board games and defines the purpose, tasks, object, and si
of the qualification thesis.

The first chapter provides a detailed gs& of the subject area of board game
generation and examines existing solutions and their functional capabilities.

The second chapter justifies the choice of development tools, considers models
methods of game content generation, and formulatesdo@&ements for the web service.

The third chapter presents the system design with UML diagaachschemes

The fourth chapter describes the stages of the web service development process
presents the results of system testing.

The conclusions summaezhe results of the completed work.

The qualification thesis is presentedld6 pages; it contairdchaptersg5 figures,

8 tables,2 appendiceand33 sources in the list of references.
Keywords: artificial intelligence, board game generation, board game

personalization, game content generation, intelligent web service, NestJS, Nex
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Application Programming Interface
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Representational State Transfer

Scalable Vector Graphics
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Al use by organizations in the world, 2023-25

Source: McKinsey & Company Survey, 2025 | Chart: 2026 Al Index report
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2024 ts¢0OR (tedfm. 1.2) [3].

Generative Al use by organizations in the world, 2023 vs. 2024
Source: McKinsey & Company Survey, 2024 | Chart: 2025 Al Index report
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Slstcd BOdese s tojL zdz IsOlskz [ 4, 5] . 1" H Yo
FLesHY jdedz" B ~Odz €, HtwOoaddz, jdzj d3gj dzls' o
o' dzt dgse s Gdeflaj tefizls @lsizw ts . L Y’ sz Ctsdalsy !
Bsy dzd o sfMls hlsEgydesets " dglsjdzj Slskz L y' Is¢
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OCyJ dzls LtetsBdzj des dzgy dzdn jJ dzO ¢ J dzj Pz dzls t

0] dzO fsBEHSo ' y' dz' mdzse s fMd tco ' Mdetse ts
odSCtstedmlssolzo OIsd 99 j Hj dg f OcOd3d stc(d, L B
C'dz €' My wkydedr fOoatst ' fomskzftsets

sSOC " 2 disHJ dz' Odnjlsdfjdas®y "o siEy'Gi'C s Odetsc s My
9 HfB9o HHE WdBSHJ d .

i sSLtcsBdzj dgdzgw ' dzglsj dzj ClszOdzt dgsets 9 j B t
dzOMmis® dz' dzgd = " G5t OCIszOdz! dzd &3 ° ftcOCIsd
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Stop Wasting

Component.Studio automates the tedious task of formatting hundreds
of cards, tiles, chits, and other game components.

1,000,000+ 60,000+ 95%
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‘' EBte. | s ezblzig Y B pO dz'lzdz” Mislzj PAFABSHE BRI L O
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1 Otc O3 Iste MOteOCIsjtedmisdSs O
1 OL 9 O Component Studio
t sLtotsB dzd € The Game Crafter
sdf ' hj dzdgw oj Bifteo " M ftos’ Clskzo OdzdzW

dtorn " IsjSClskzteded?2 §°  HR'|m BOtedzd? o jBMjtco M
o jBic ' ' dals s OdzO f dzOIs W s teaff
tesL Ctcedo O Is: Mw E o' HCted
Gjdej tolzo Odadz" ¢ Sd3f tsdzj dal
M sl tCWQMWat-o PNG
W stc 3z oPOBAAD 2 dz © H dzW  H (g
ftowddd L OoOdzlsOy § dzdzv o
ISl E WstedzkOlOR,
Simulator;
s H dzts Y O dzj W tstcdilz o O dzdz
i SMfstcls iz
94 BYW BStcd30ls Is Qdddm\sds dfn Is ¢
ojddSs’ €' dz CMis’ Hs
1 jtejoa0Oacd - ftedHOIsdz Mls? HEts HEkRZCE
fdEdsjctOyt W L Mizd' Y ded
The Game Crafter
- dzy 6§ dgjsalng | f Y ') ~cOa
o fcOo d izO;
I B a3 J deda" - s i o @do Oy das  dzO
HdLO2dzjte' @, O dzgj LoadyoO
https://component.studio/

[0 tj Odz' L Oy' ’

ANEzdzCy'

jtloj dzts " deW stedkOY "
x4 ted BOY https://www.thegamecrafter.com/

) esYyj M HiezCk kO Isj iykzDa dtzdzy ciBfHisOb H O

mMjtco Mk, Odzj ' o903 dzdoej BB M Jjdedzv, WwWC
L "Gcwtsotss Ctsdyjfy' "¢, deoJ Wtz d&j - Ods
ssd3z Component Studio ' tt' ' ddbsdstcigdzsimis ®d
tctsL tetsB dzv * Is! Mmw . W’ WkzdzC y' CtcOh j tctsL G

f " HesksoCd 'ctsodi &Okjt' Od o, O dgj WO
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nanDECK
nanDECK L 02 &0 fteddydfsets " dzhz dzg !
GJ 2 &3H d L COJ2Mlziz .14 ) . Component Studi o

ojBlites' ClskzoOdzdz" d3 SO 9o ' L zOdz! dgdd3 ©® ' H BB teC
ZO0 od¢ sted Mmlis Odzdz' MCtdfls' o H dzw Qo Is s BO
odL dzOyj dzdz? ftosctcOdidesets L OB j L 615 0 {p tzBziiz] b2
Wi ndows ' ftedLdOyjd HdAY flsddk L Oy °
Itsets sBMsedzdeoas SCstedMmdzddz dzO J SO On ftetslis
fjtojdz' S sy dzdotsmisj 2, nanDECK ftotsf sdzlz
She¢ s SO CSV. u] t5iz0tz2 8ezkls® zualzyd  dimijjHe@C
tcj Odz' dets, B toig @ 19 'dz, azd 2 z Bydg" dif 2 SteiypH QEOdsEStds dzd 2
MonteCar | o MmMduw@dxf xstdzOB ' tc ' dzfistcz d3j dzls' o
ZO2kzdz o jtemMOdz dz' " d A L®OY" j dz'flste dztc | Oaddy 5 g @IS |

0l nanDECK - Ver. 1.283

Hint: as a start, you can enter all card data into a spreadsheet (one row for each card, one column for each data), save it,
and draq that file here.
Add new lab

1l
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Urkdis  Gotocwd [ Auto buld

rrrrr

tdmzdz8 S dEdaH ' dzlsjteWj2MmMkz nanDE

Il Oydzdets " HCto] Mdzd IstEts " * tzls ts arCedzad R E C Kzj
tcj HOG ko OdgdzY , C OB bs'daz'ddls] © OC yj dzlsiz o Ocl
sstedmlszo Oy WOSCHKHE®RtIZEISEEEO &OKls L O HEYT s
HOdzed =~ ° f OtcORY Is@E & dzic edag'tc O O OC Is j to didipls d
sOBdz 1. 2.
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odmMesed?2 Ytste' ¢ 9n-BBHLIE;

ste' * dzslOyr dz2 dais § HeBIstse dzj d
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ANEzdzCy'

1 jjo0cd
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Tabletop Simulator

Tabl etop Simulator (tedmMmiz Y Omizd A toff &t
tc' hjdz . 10 9" HB dzz o' H Heotm i Jjtc] HOZ
flse tstcj dadaw Coi3f sdaj dzls* o, 0O MmoOdyj &z0 yd
s Mo Odzdz? " e B8te. 1 ZOLW BtedZO BO' h dJqtetsC d 2
| Bdzts 9 diZC yWwdzO Is W :ts tc 3z tstels  toj Miztem' o, ‘dzls § @
3D-i3sH § dz¥ 9 Odzdzy "I e E BB Odzdzy d3 (GisdctH s - o G
LBjtc' ¢OIsd SO L Oo Odzls QOsirfg O lod] ¢ fpdsty i) st o @D
OH® dz' Mistclzo Olsd cTedzb I[elt2dp HiOWRY! adtodglz ¢
Hdzw yYydWikctseose s dBsH j dzt 9 Odzdzv .

Tabletop Simulator =

it dMzdzES dEdzZ8H " dalsjteW j2Mkz Tabl et o

Avw f dzOls¥ sted3O® dzOH O wC ' fMmdzj MJjtejHBOdH
CRBOdZH dztsets G J 2 B dzi ¢ SO o d{ tots el O dzdas fr) ti
Yy dzdetsse " H O yOfm IiMmlskzeo Odzdzy fotslstsisdf ' o,
I Mdese dzz tetsBBIskz, Mt Missmiz' s v L d3' Miskz,
LOo jtehdlsd L0 § zOIsW stedztss . g4 O3y IstsdBkz
LM ' Hdzwy € dgyJotsets ydWtesetsets dBisH J dzs 9 Odzo
odMmlskzy O o0y dzdoddz HEBSHOISCtSoaddyz ' dzfistolz
WEdC Yy sdzOdzr dzgd 3 OdzOdzsetsd3z mdMmisj d3d, M B8 tets
Tabletop Simulator dzOo jH]jdts 9 IsOB dz. 1.

20266 . 0210 jswdz { &



sOW¥W jHteO '"dpjdzite’’ flosctoORISEts L OB LY
wdzls j dzj ClskzOdz dgd2 o jBMjten M HdY & jdzjeOy' ~ 2f j tefn

v OB d&zdYfHdm3 Tabl et op Si mul at or

1 Ot O3] Iste MmOtOSIsjtcdMmisd St O
1 OL 9 O Tabletop Simulator
t sLtotsB dzd € Berserk Games
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Steam Workshop;
C 3 B S ddLls ] 6 CaEBw | dzj 2 ;
MCtedflszo Odzdgy B 88 L ua
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hotseatts j ¥ d d3;
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Odzj Y tHdzj dzgj Bratffds f§soded?2 yYydqedz. uOdd
"delsj dzj ClszOdz! datsc 58 & flakf) | tsdn ddtpde el ) @pdp® Y o ] gt
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O dzaj dOB ' t6 tsL ' Ldzgj dzgdr Otlsj W OECI" 9.

l dmdesfots tetsL H' dzz 1
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Colif sdzd dzglsd sO o ' LEzOdz dzgj W stodgdzj dzdzv . ¢ d
hs " mdzlz s ' " deflstelz 3 dzlsd OB st Lt &z W E
Ctsdzyj dzlstelzs Is! mw 2O okzLfEEHFsRME] C IsfOEo d
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totsL totsB dzj dadz™ "dels j dzj SlszOdzt datsc ts o jBfMjtco
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Use case section

Comment

Use Case Name

ssostedlsd §jmMcdOd Lo Odzk dzOMls' oz

Scope

wdzls | dzj S s oz ndadg™ fncoj dzj ©OY' ~  § J © M daC

Level

Usergoali Sistcd dsO dzdzy G tizk thetsts’™ G k@ Mmls

Primary Actor

1 Otcj ' Misteso Odzgd?2 CtstcdMmlskze Oy

Stakeholders and

interests

1) CctdmbkRbO®JKEOS] ctkz L O o dzOmdd d
2) CswedmMbBEGOO] HehMskzf HE tjiLkzd kOI
3) Mmdmsijffd@j o' edlsd fOots dzO ¢ j dzgj 19
4 mdMmlsijledg o] ¢ st sk B &GOl ' Od

Preconditions

liBMmMjtco' M o' HCtdlts. sttedMmlsikzeo Oy O
HS G4 dgj tOy" °’

Success guarantee

1) mdmj B0 Mo stes ° dOM' d &z ck
2) tjLbkd' O LBjt' €O k'MW bk sy
3) CswdMmlskzoOy sy §itejcdvdksd «

Main Success

1) Cstedmlszo Oy fjtejatsHdIs? HBS Miseats
2) mMdMmisj B3O o' HSBtOY O' Wited3dz OO
3) CtedMmMlszo Oy o9o9tsHdIs! dzOL oz, X Odzl
4) Cstedmiskze Oy L O tdftdsils talg' B 6 ta@0HYO ‘ ©
5) mMdMmMisj B3O fjtojo teWw’' BsoadWLCBY
6) Cstedmlszo Oy " HIsea JteH E2° LOf EmME
7) mMdMmlsj BO fjtcjo  tew' OolststedL Oy' &

Scenario 8) mMdMmisj BO LOfEMSO' MmMlsotstej dadz” ¢ to
9 CtedMmlskzoOy §jtejcdvHO MOk
10) MmdMmbj 30 W stedkzf tc Totjoexy,§ Y& &Y sdzj
BOIsj o' Odzd ;
11) fdMmlsj BO LBjt' O chbtsolz ctlz;
12) CtedMmlskzo Oy §jtoj edzv HO' teJ L zdz' Is
13) CsstdmMlszo Oy © HCtdo O Gcwlz o B
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wdzls j dzj S sk Odz! dzd?2 o jBMmjteo ' M) HdY ¢ jdzj eOyY' ~ 5§ j tefy

sd 3anyck reHepalyii Ta nocTaHoBka 3ajavi B Yepry )

User Client Ul / Next.js GenerationController Auth Guard / AuthService GenerationService BillingService BullMQ / Redis

Prisma / PostgreSQL ‘

1 : openCreateGamePage()

2 : GET igeneration/meta 3: gelGeneratlonMetadata()

6: fiIIGenerationParametérs() 5: returnMetadata();

7 : clickStartGeneration

)
8 : canStartGeneration(draft)
9: toStanGeneratioﬁPaonad(draﬂ)

10 : POST /generation/start(payload)

1: validateSession(request)3 H H
: 12: flndActlveAuthSesslonWlthUser()

................................................................................... i

13: returnAuthentlcatedUser()

14 : allowRequest(user)
15 : createGeneration(user, payload)

16: normalizelnput(payload)

17 resen/eGeneratlonAccessTx(tx userld) |
18: checkGeneratlonAccessData(userld)

rrrrrrrrrrrrrrrrrrrrrrr 1 9: re!umAccessData()
20: ‘ac‘cessKlnd accessStatus :
21 : create Generation(status= QUEUED progress=0, |nputhon)

I M

22: created Generation

23 : create Generat\onStep[](status PENDING) :

24 steps created

25: addGenerat\onJob(generate game, generatlonld userld)

26 : job queued

27: returnGeneratlon()
28: returnGensratlon(ld status= QUEUED) H

29 : router, push(/app/generatlon/{generatlonld))

' 30 : displayGenerationStatusPage()

{ {MEdeE§  DEO®O § shd HEo dztf fisle)ls B OmS & o ¢

1 jteh O H' OC OO ‘ 9 HEBSBWGOY J dedaW o3 ¢
“delsj oW j2Msds CSstedMmMiszo Oyo®, backend, BOLKE
slstcdadRizls OH Odz' ,HAjCBE Ac®laig’ ' 'Y d BB,  Odzted, Istsdzc
GJdzd Oy ~ . | sdzdslz ) ®HztizY B Gzts 026 Y Is¥zlstc W s te d3cC

1 OfmMszf dzdd3 StesCsd3 ' Mdzw L Off s dgj dadv LWO
ZO ¢ j dgj @iy SMdeso dzgd 3 HOdzd B3 *° § OteOd3] Ists
f 5B O Odadz" GteOoy' 9.1 j o ezOH o'y G e muroya ttaramd| |
HisH Ol st disj o " ©tC O MjMmM'° Ctedmlskzea OYoO

stsdzd fjtjo €O o 11 HteatsHdIs! Zmt*
dz sd3dz L B jHOdOLIE MW MisOlskzi QUEUED, { tsvu
f OtcOd3j Isted ctod [zdzW B30  8&EONo " HMiIsj ) J dao
Mlse stes 8 s+ Mw Generati onStep.
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&zOB " tc f OtcORBjIstc” 9] o® dzdt a: CpwEBEati onl
HOdZ . AJ HO' fitjoOcek E Ctif OCIdtsfmils’
HY Jtoj dzsd3 MisOdzz 6§ dzj e Oy
v tcOL Emt " M dats’ f smisOdztso € d L OH O
9 HftOQodzv ' Is* MW Geznefrrad ntoenrBeer oi e ( back
slstced di3lz generationld IO ¢f,j ittty dIstclz dgC
C tsted fldiigfottinisd) o' ¢ Ols dizls B® L dz (fiR s A diirglyj dgJ 19eCy
[ e O H' OcC B)AHE OLtzd M. dA.StedzOY' 2 dzgd 2 s
GJdzl qOyYydedL €O dz' dz2' 2 Y dlslsw &O H' OctcOd ,
GenerationWorker. 1" dz tslstced i3z L2AsHtd@up 2O dr
sBtetsB ¢ 2. 1 j teh d daiztHdA@visdg tcf d3O Kzdzr g ener at
Bul |l MQ, "' fmdzvw ytets 9 dz L9 jtlsO' Is! MW HT
LOf dMOded  silc BBEONWE i nputJJson. & I d
GJdzj Oy’ ~ L3 dgt ' Is!dnd’ Wz PHROWE'E StSJ ®jGH O Ols

ipe ice / Ollama i ervice | File Storage
API ComfyUl API
ver)
9 : validateAndNormalizelnput(rawinput)
U‘ 10 : trackStage(CONCEPT)
11 : selectTemplateAndBuildSkeleton()
12 : generateThemeStep.run(input, skeleton)
13 : returnThemeResuli(theme, UsedFallback)
u‘ 14 : trackStage(MECHANICS) i
U‘ 15 : trackStage(RULES) 116 : generateRulesStep.run(input, skeleton, theme)
17 : gener: run(input, skeleton, theme)
P
18
U‘ 19 OMPONENTS) ;
[20 : buildComponentsAndCards()
21 : renderGamesStep.run(... hooks)
U‘ 27 - frackStage(IMAGES) 23 : cardRendererrendert..)
25 : saveCardFiles(outputPath)
6 - returmCardFilsPaths()
57 ardAssets() T
287 ; :
U‘ 29: IDATION)
36 - refurnRenderBundie{cards, board)
37 : trackStage(ASSEMBLY)

38 : assembleResultStep.run(allPipelineData) |
39 returnGenerationResuit() T :

tdmMzdes§ " DetOBO smMdz Hiseo detsMmis’ o d ¢ t5dz0 dzdz
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cS¢ ' ¢d IsjiMmssead?2 BAES o] Gtslsts:
Asset sPack CardContent Pack. [ dzw 9" L

tsB B34 3 Jfdeds'd3 ©d dzj cfOstE[gdsAl] oM Wstedkz' Is! My
Asset sPack. CardCoizcedt PEaOkls&BBI MIsdls € Mis
9 Otcls' Mils+ H" 2, oddzOectstetsHd SO Mz Btso ™ +

Render GameStep tGGBLH d&v' {ftsls' ¢ dzO Ho
f sdgjdzv € Otelsts¢ f jtojHOB s Mw CardContentP
shdzets o W =gz 1ds ¢ gz O dz! fdis 5 d3ileafO CLdis B ts Oy J dz
SVGE Otls¢€ d . rdzv fsdzv fjtejHOEIs! Mwv GameSKk

GteOoay' 9. A HOdZ ' d&SOUAEBGY , Hfizwo IO LGGERH ¢
BOIsjtc" Odz" 9 GtOoOY' 9.

Imag e Gener ator Service Comf y Ul AP I
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wok fofé, LBjEEEOs 5! MY bk W O2dsestsdkz mMAote
pipeline o jtlsOslIls: mMw dzgg MO WO2d&zd, C
1" mdzv tsegts wWC tojdzgHjteddze L Os9 jteh j dats,
3 Mmisdls tcjLEzdz sOIs Mlso tstcj dzedyO Is§ @ tff @Az j s
CtcOo'y Misddz! socets dzOB . dgOIsD iz A S EE MB Lp
ftesd3' ¥y dzg@ Mistclz ¢ IsGemmda tLiBafrcfe dsu Ifitw, aw C d2
Gjdej Oy " IsO LB 'tSd. [t tshdesodedr J dzj o
CcOoy' o, COwLCOm, IsjdBO, §wOoddkO, §df,
hdzZwid HEs WO2dz &8 ' JOCMfuea@®sdedDOyPBY] EBOCE
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Prisma / PostgreSQL BullMQ / Redis

‘ GenerationWorker

‘ Client Ul / Next.js

: 1: persistGameReéuIt(generationld, userld‘, result)

2: prisma.$transaction(asﬁ nc (tx) =>{...})

3: tx.game.create‘(...)

4: tx,gameAsset:.createMany(assetRow:s)
5: consumeReséNedGenerationAcceséTx(tx, generationld)

6: b(.generation.hpdate(COMPLETED, ‘progress:100. gameld, Sutputhon. finishedAt)

7 : retumCreatedGameld(gameld)
8 : jobCompleted()

e S 9! GET /generation/{idy/status

10: getGenerationStatds(user, id)

u ' 11 : readGenerationStatus(id)

i 12 : returnGenerationStatus(COMPLETED) | fc-=----------=nneeoeoen '
; H 13 : returnStatusResponse()

14 - TeturnSiatus(COMPLETED)
15 : GET /generation/{idjresult !

16 : getGenerationResult(user, id)

Lr 17 : readGenerationResult(id)

KEE returnGeneratedGameResult()

<
20 : returnResult(outputJson, game, assets)

21: GET /generation/assets/file?path= : i
b L 22 :resolveGeneratedAsset(user, path) |

23 : readAssetFile(path)

‘24 : returnAssetStream(file)
5 S LI"25" retumGeneratedAsset(fileStream)
26 : returnAssetFile(fileStream) :

27 : renderGeneratedGamé(result. assets)

i Mz dZEE " DEwORBO s Hso dsMmis' LB jtEj ),
' HBB O j dzdzv G tod
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I

User BillingSubscription Generation Game
PK [id String PK [id String PK[id String PK [id String
N | displayName String FK,U | userld String FK  |userld String FK | userld String
U |email String N.U~ |stripeSubscriptionid | String FKN | gameld String title String
password String N |stripePriceld String status GenerationStatus N | description String
role UserRole | o 4 status BillngSubscriptionStatus progress. Int N |genre String
plan UserPlan || [N |currentPeriodEnd | DateTime inputJson Json N |theme String
N.U | stripeCustomerld String H H cancelAtPeriodEnd | Boolean N [outputison Json N |tone String
generationCredits Int createdAt DateTime N |erorMessage String 0.4 [N [mode String
freeGenerationUsed Boolean updatedAt DateTime N Kind visibility GameVisibility
createdAt DateTime N PO—tHN [playersmin
updatedAt DateTime N |accessReservedAt | DateTime N | playersMax Int
N | emailVerifiedAt DateTime? BillingCheckoutSession N |accessConsumedAt | DateTime N | durationMinutes | Int
U |emailVerificationTokenHash | String? N DateTime N | rulesMarkdown | String
N |emailVerificationExpiresAt DateTime? PK |id String N startedAt DateTime N | setupMarkdown | String
N |lastEmailVerificationSentAt | DateTime? FK | userld String N finishedAt DateTime N | storyMarkdown | String
U | stripeCl String createdAt DateTime N | configJson Json
kind BillingCheckoutKind updatedAt DateTime N |resultJson Json
status BillingC isTemplate Boolean
amountCents Int . . Boolean
AuthSession currency String 71UQ: generationid + type; createdAt DateTime
generationCredits Int : updatedAt DateTime
PK]id String N | stripePriceld String :
FK | userld String N | stripePaymentintentid String GenerationStep
U |tokenHash |String N | stripeSubscriptionld String
expiresAt | DateTime N | completedAt DateTime PK | id String
N |revokedAt |DateTime N | expiresAt DateTime FK | generationid | String
N |lastSeenAt |DateTime N | metadataJson Json type GenerationStepType GameAsset
N |ipAddress |String createdAt DateTime status GenerationStepStatus PR Sum
N |userAgent |String updatedAt DateTime orderindex | Int K | cameld Stine
createdAt | DateTime N |title String ¢ e
updatedAt | DateTime N | note String ving etk Log
N |inputJson Json N |tite String
N | outputdson Json N | description String
— N |errorMessage | String N |filePath String
BillingEvent N | startedAt DateTime N | fileUrl String
PK[id String N |finishedAt DateTime N | mimeType | String
FK | userld String createdAt DateTime N | width Int
v Yo updatedAt DateTime : :iez‘gg;‘es :::
m amountCents Int Legend: N | metadataJson |Json
currency String :
creditsDeita int PK — primary key createdAt DateTime
N |stripeCheckoutSessionld | String FK — foreign key updatedAt DateTime
N | stripePaymentintentid String U - unique
N | stripeSubscriptionid String
N | description String N — nullable
N | metadataJson Json UQ — Composite Unique Constraint
createdAt DateTime

{dMzdes§ 58. Ydz@ O ) BWdzd ~ o JBMJ LD
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Bul | MQ PrAPdAdgjcletsH ds G dzOIs * 'Y datses ifhtsagaSk? iz dzw

PostgreSQL® tsCtcj i3dd3 Mjtce jtetsdy 11 , hts LB,
BOIsj 6 Odzd, Mmj ' ~  bs O df szl |Pitedzlz " H Qaiidz Rrpid
s ¢jihk, wed?2 fjttjHO' L OHOWSHE LM tOyY" ’

JCto] B odzg Ngatlzs wWGCd2 oL O dsH ™ 4
GJjde] tOy"' ° o d Chigitdadpijldds o B ] &hjligigjotda®y O lua ma
LLM-d3ts H j didrge Language Model) A j HBL o sdzv z dzd € dzk
backend IsO oadCtsdzzo Olsd 90y ¢ L OHOY'r day j
9" LkOdz dets’ ¢ j dzj tcOfg) too jptd § 5 ‘tc el @ity ‘et " rigfeuy
APl d3is @ &ebie Diffusion.

ANO2dzse ] MmMrtsodhlg: figwd Cisdgef Miss 9 B8] 3 j dedzy
[ Ctoj &3] 2 f dzOIs*' » dzd 2 h dze L o' Hftse ' HO' L
webhookff sH' ~ . wjteo jtodzO yYyOMmlsddzO slted Bz® vy
CstedMmiszo Oy O.

[y 4, Bsy 20 visCePis ' I JIlddstc© o j BMJ 6o
BsHEZdZ dZ0O BOGCOILBS sdif sdzj dzls dzO MdMmlsj BO. v
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ldmdeseo € d HEts tetsL H® dzlz 3
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teSL edzW dzgzIsts sMmdzsea dz' Myj dzOte” ™ Ctstedmisize O
hts tsotsfds Odestedlsdys G jdzgj Oy’ ~, * daW st
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BOGOIS i3t Halzj dids €zdp? @dy'jldécd® iz L o sHdIs! fmw
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cOL BB 'L dBOlyYy tcyoOtkizd csicd . dz' MW stcditso O
ftoesctc@@@e L Oy ' ojBfMjtco Mk SO f sHOdz ht

20266 . 0210 jswdz { &



sOW¥W jHteO '"dpjdzite’’ flosctoORISEts L OB LY
wdzls j dzj S s Odz! dzd?2 o jBMjteo ' M HdY ¢ jdzj eOy' ~ 6§ j teh
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4.1 ubtkSltO fosctOBds’ t©jod Loy

bt ORdz0 tj Odz' L OYy' v o j EHtsjdusas jfif s Kaf &b @
BO' LOEOSIkjtedk shsedds ' fls! b kodkkz, 6

SHdtsBE tojftsLdlstste’ ", Odzj tetL2H ' Jd2jHAE L ogiAdfw ts
sOCets ftes' Clslz, Mt tetsL totsB dzw ' feontémd, bagkend,j L
workerdzgs H Z dz@ ' Mt Q GHz' G SMldsalz ¢ SZzteGL1f 8¢ OL

* DIPLOMA-PROJECT B CO
b

t (M dzts§ O Ot dz@ MlstekSlsktc® o j B,

L CSBtejdz ftes' Clslz ' € tsdaW ' ¢ Iz tevGrkppakedgaml, W
turbo.json ' tsconfig.base.json, it
ZOdzOM Iszo Odzr TypeScr gt ¢ igftet | WS ' R tc ddia [
CodaW " g zteCwpe'rv Chomp o s aezOH devs tdfdBlstids 8 P o st g
r dqtod € lapgpdt s detso dzO toj Odz' L QAR o g8 Mg tcV Mzt
YyOfmisddzd: web-®BsapizAls O sWasyg kké r yOfmisd dzd Mmd

LO t'Lde WkdSy' @& s’ Clsk
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J dzj BVals@n d " J dz'  ffislas@iy HeXlsdz, iz 6§ dzj tOy' T,
COdzj tej W ' OO b@tcdiUs@ip” 'dzC 2z tsigJ tads]]idadziOfds
odSBtoffiss iz WO2dzd, WwWEC' toLISONtSoOdz E s

g jtco jtodzO yYyOMlsddzO tetsL IsOh s OO & H d
odEBdzOdzO d2O Nest JS, O &uthhstclzg dsrizdcr a tff itcafr
prismas ) j dz ®BsHEZd odStdzz’ Moty ttsdz , dzOf
sO " dzh' H' T MRS dsO pdyicstnayt T L dzOR BH W s

[MBdkzdots 90Oy ddoddsa Hd&vw ojBMmjts, M ¢
tesLd3 k' Isi Mw E HJE] Shiste’ apps/ wor ker .
o' &z oadStsdzk LOHOY' , w¢' {wolstejBlzEIS! PO
mMitcojtedz' 2 nNOMGsyYdR dtsH kz dz ' Misd s pipe
rendeardzsddd® Isdfd IsO tsB ttEptagddfts LoO HGdes)’ BClddS
packages/ shared. Il sdzO odC tsdzlz” tc ts dz- M
HsLeotsdw ' dzj L d3 hkoOlsd GdgHH KLddr'.' dzls ©, ] t

t 4 Odz' L s9 Odz0O L Oc Odz' dzO MstczZC sztc O i t
Otern " IsjSlzte", wWCO BEIEZO fftcj HMIsOo dzj d2ZO o
yoOmlsdded o jBMjtes Mk Ltczydzedds IsO B ' dz
tesL G dzVv dzkz Isefj Byfpimisaf 'ddz s f B s Bl dzts s ©

421 jOd&Z' LOY' v Sd ‘ dgsfyr S5 yOfmlsdded o jE

sdz' ' dzlsfy €O YyOfMmilsd dzO e jaspfipjstd ow efipz td jfrfiet
frontend L tsfj tcj HSC/ApRO APE dz' diCeleidi@stOls OG s d3tf ts d:
LOadh jdes'™ yOMmilsdded. t BL G dzv i @ |5 ddbigvin f§ &d3]

tdOdz' LOYy'" v BOGCOsCtcsisoatsets BO2 MO

bglso stej dadaW Gtod L totsthEA tdAsC s s 6ltds to [l tinds
Cod3f sdzj dzls L &ZzOasHdIs Mw £ W O2d Wi zar d
useCreatebDraft.ts ' typledsts tisB j tol je Ols@°
fjtcjoltesb®d Wtsttdizo Olsd Wdz@zOez] dizif R © 15 ¥4 dids €
fteOys ° L ywadpsiefzd ots, s WstedisO Mlse tstej d
HOdz , WwWC¢' (tslstc' Bdz( cgfipw 4 O0FpmMClk 6J dzj O
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11 ~ export type CreateDraft = {

12 title: string;

13 genre: Genre | null;

14 players: number | null;
15 playerprofiles: DraftPlayerProfile[];
16 duration: number | null;
17 tone: Tone | null;

18 mode: Mode;

19 notes: string;

20 b

21

22 export type StepKey =

23 | "players™

24 | "duration"

25 | "tone"

26 | "genre”

27 | "notes”

28 | "title”

29 | "review"”;

tdmMzdz@ sz Iskc® MisOdiz &EO2MIstcO® Ml

100 tedS dzOH, §' dz €' M’ cwOoy' o 'Ajf cisd®

Bjyk, hse Mdhsj BO &scd&O M stdk:

' HftcOo dzj dgdzv d3 dzO backend. uvOCBY SC(SHEESH

2056t .

Yd ted L

Yyj (tewHsS foshitHyjdd' Ystdd

slsOptedzi Bg ' ¢O° st fw yjtejL o deQdiydip.?2 @hc
k' dz € M’ &ZCO L OoOdlsOy ddzOMm: , o' dz o
Qo lssBOIsd ydzets L poistebwe O'dzj’ ro.Is tefOYCHstEL 9 9 j H | dz
L &O2Msitdg

26
27

29
30
31
32

34
35
36
37
38
39
48
41
42
43

45
46
47
43
49
50
51
52
53
54
55
56
57

export function useCreateDraft() {

const [draft, setDraft] = useState<CreateDraft>(() => defaultDraft());
const [hydrated, setHydrated] = useState(false);

useEffect(() =» {
const frame = window.requestAnimationFrame(() =» {
setDraft(loadDraft());
setHydrated(true);

1)

return () =» {
window.cancelfAnimationFrame(frame);

1.

I3

5 [1);

useEffect(() =» {
if (!hydrated) return;
saveDraft(draft);

}, [draft, hydrated]);

const progress = useMemo(() => {
const done = REQUIRED_STEPS.filter((s) =» isStepDone(s, draft)).length;
return Math.round((done / REQUIRED_STEPS.length) * 10@);

T, [draft]);

function resetAll() {
clearDraft();
setDraft(defaultDraft());

1
I

return { draft, setDraft, progress, resetAll, hydrated };

t dMEz4BEE B jtod )4 dzdz?y MIsOdzz dzO©2 Mist
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v WteOc d3j dzls ' |, dz0o j H | des Bz h =20 y jtda(d). Is S 4
fMlso ste® * Is! Mw L MisOdzH Otels dzd d3d L dzOyJ dzdz™
L O9 Odzls Oy J dzdz¥ H Odzdat dzQC' O frmytder daht Ge. d | @ ffizts B ff) ¢
odifOHSC oz L O dMmME tostesy dsHiBoF DHEOPdzA o «
b olssdBOIs d ypQlzjLisBf qdsdzlz * Is! Mw C sy dzse s tcOL k2.

v Wi zardFIl ow. t sx ‘ IsOC 5y f{fedh..H -
l S sdzelf btopy " €SO0 fYolssydsets CtotsClk Sl Bic HIE
99JHJjd dzj Cstej Clsdes, MdMlsj BO fsCO0L k' CC

OB Y JIOY" . AJ HBLoatEY' LOfB GlIsd L (
340 const goNext = () => {
341 if (lcanGoNext) {
342 setGenerationError(stepValidationError || “Complete current step before moving forward.");
343 return;
344 3
345
346 setGenerationError("");
347 setStep((current) => nextStep(current));
348 1;

[ Mk j& i ' H & 3 StsC Ok &O2

Kj2 WttOedzj dzgs f sC0OL 2° ftesmislkz, Odzj o
ftesmists L d3" dg® OClkdodzd?2 Cto¢, O jfistP 7O
odJfOHSCE, Ctdzd fjtcjo ' 6CO Hftos2Hj O, {did

l Odz" HOY" W IsOH @ dzdrel3lz 18 @fiafids I dzj Oy

Frontend odCtdilz’ € dz'ff'jdgsifm’ SO dfdjdie jLoO ftdz
(ted . 4.5) . Ad dzf Oyfseode®s Mis@sdetse b a
dzej f sodzd?2 LOfdIls dzOQo " Is! His fj tco j todats’ ts
GJdzj Oy’ ' Bratsffds’ dOLok, Odas, Istsdz ¢

83 export function canStartGeneration(draft: CreateDraft): draft is CreateDraft & {

84 title: string;

85 genre: Genre;

86 tone: Tone;

87 players: number;

88 duration: number;

80 1} {

90 return (

91 draft.title.trim().length > @ &%
92 Ildraft.genre &&

93 Ildraft.tone &&

94 typeof draft.players === "number" &%
95 typeof draft.duration === "number”
96 )5

97 1}

{ Mk deC j & 5" ¢ O g tolstgidsEify' z MC & ¢ j dzj
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sOW¥W jHteO '"dpjdzite’’ flosctoORISEts L OB LY

wdgls j dzj SlszOdz dzgd?2 ojBMjteo’ M HdW 6jdej 6Oy’ *~ 6§ j o

A Iz dz€ y " StartGerenatiordzjf so J tcls O dzdh j bool ean.
YJ tedzajTigoeSfripby j L d&O°, s title, genre, to
L d3j day ‘v dz' Y'jfiplg'e " tesC B € 5.8y tayjontsleats * dzls M
Yo fmiyded@ay®lbaid L dzOyj dzd d3d H Odad 3dp " HzPte j O st
{¢tjdBs fitjo wWels! Mv § L(CodifzO £ GHIE doS
C'dzw €' Mls? ctOoy' &@8 BO' BERISd ' H 2 HE 8.

180 Roddzddz. uvOSC' §jtejo' R fisls me@uslymjida]

220 const stepvalidationError = useMemo(() => {

221 if (step === "players™) {

222 if (typeof draft.players !== "number") return “"Select players count to continue.";
223 if (draft.players < 2 || draft.players > 8) return "Players count must stay between 2 and 8.";
224 return "";

225 }

226

227 if (step === "duration”) {

228 if (typeof draft.duration !== "number") return "select duration to continue."”;
229 if (draft.duration < 1@ || draft.duration > 180) {

230 return "Duration must stay between 10 and 188 minutes.";

231 }

232 return "";

233 }

234

235 if (step === "tone") {

236 if (!draft.tone) return "Choose tone to continue.”;

237 if (supportedTones.length > @ && !supportedTones.includes(draft.tone)) {

238 return "Selected tone is not currently available. Please choose another tone.";
239 }

240 return "";

241 }

tdmzdzt3 € j &6 6C O L dzOyd dz@  slstsydat

At Oc dsfpQizistc deand € W dzlb6f | o fsariCiashipls ' &g j w Ddedzt .t
ssdmMiskzo Oy dzaf dBtsy 4 HJitej2iIsd HOdz , wghiq
s L gjSdzhdlz‘C " Mils! fsdRdddzS sor-mMdzOf fflfcpo HEBC
Hi fJ tejsjottsdpjglsifdaprts @ djiszjdcj L Isj, Nt od
sted3d dzaj ftsoddzj dz dzOftcwdsk o HftcOo dzvIsd
sCtcj B3 U ' Cdmss CLoOEglbB O CdzlstcOCIskz St art Ge
JsOf' frontend fjtcjlsotstes HOdZ , WwWC' 99

>

>

==

99  export function toStartGenerationPaylead(draft: CreateDraft): StartGenerationPayload {
100 if (lcanStartGeneration(draft)) {

101 throw new Error("Draft is incomplete and cannot be sent for generation.");
102 }

103

104 return {

105 title: draft.title.trim(),

106 genre: draft.genre,

107 tone: draft.tone,

108 mode: draft.mode,

109 playersCount: draft.players,

110 playerprofiles: toPlayerProfilepayload(draft.players, draft.playerProfiles),
111 durationMinutes: draft.duration,

112 notes: draft.notes.trim(),

113 templateld: null,

114 +;

15}
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SsOWjHtO '"dpjdzite’’ fHoseteORdset

tdOdz" LOYy'" v LOfkEMEE Gjdzgj cOY’
API-L Of dIsd o ddzj j dz@ o BCj d&3d?2

HsH O -LJOS@BNiztse ¢ d,

(e dif). .

v OS¢ dd3 udidemizB,y o MY wORYE & Is!

{

89 “ export async function requestlson<T>(path: string, init?: RequestInit): Promise<T> {

90 let response: Response;

91

92 v try {

93 W response = await fetch( ${getApiBaselUrl()}${path}”, {
94 ...init,

95 W headers: {

96 "Content-Type": "application/json",

97 ...(init?.headers ?? {}),

a8 1

99 credentials: "include™,

100 cache: "no-store”,

101 N;

102 ~  } catch (error) {

183 v throw new ApiRequestErrer(@, error, {

104 message: "VYREX is not available right now. Try again in a moment.™,
15 code: "API_UNAVAILABLE",

106 1

107 }

108

109 const raw = await response.text();

119 const payload = raw ? safelyParselson(raw) : null;
111

112 ~  if (!response.ck) {

113 throw new ApiRequestError(

114 response.status,

115 payload,

116 extractErrorDetails(payload, ~Request failed with status ${response.status}.”),
117 );

118 H

119

120 return payload as T;

121 }

LOBJ LY Jn

794 w6

Ud tedt
h Ots.
“nd
SH dzZOC 59

f j ucq) 8 HOf tsdaq alas ki eHsts

dMEzdBES O 90 WhkdSy' ¥ LOYdlsk

szt ysoddz f Otc O3] Istetsdz credent.
mModj , hsB BtOkZzL jtoc f jtcjHOO O <cookies
backendd3j IssHd dzi L d@3dscdzd B awd LgdeOruedpsads | Saesitad
Hdzw L Of kMl G6jdzj Oy’ ( ted B.Is tckf d3O-
s Ctdfsdgj dzelsd dzy odG dzd € O8 Is!
WhkdC y-howtB| tesedls: LodwLBES frontend

Wl dzS Yo
506 d2,

2056t .

h

408
401
402
483
484
485
486
467
408
489
418
411
412
413
414
415
416
417

export async function startGeneration{payload: StartGenerationRequest) {
return requestJson<GenerationRecord>("/generation/start”, {
method: "POST",
body: JSON.stringify(payload),
IO

1
J

export async function fetchGenerationStatus(generationId: string) {

return requestJson<GenerationRecord>(" /generation/${generationld}/status™, {
method: "GET",
s

1
T

export async function fetchGenerationResult({generationId: string) {

return requestlson<GenerationRecord>(" /generation/${generationld}/result™, {
method: “GET",
1

1
I
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[fdzso dzd2 L OYEMS cjdgjcOy' ~ odStdlz’ s

1 Oydzdedd te' N j dedz” d3 " J tetsim) tsfS s @z) O Y@ BY j° ofj caw ¢ G
Mlso Stoj dzdz? @ j dzj tOY' ~ S tsted flsd's iOmE Qe T kst
(dfP). L. ®dfOHSE, Ctdd Ctsttdhlskse Oylkdsj? =k

MdMmMisy BO fs8COLE" 9o HYte Hdzgy dBSHOM dzf o

364 const launchGeneration = useCallback(async () => {

365 setGenerationError("");

366

367 if (!canStartGeneration(draft)) {

368 setGenerationerror("The draft is incomplete. Finish the required steps before creating the game.");
369 return;

370 }

371

372 setGenerating(true);

373

374 try {

375 const generation = await startGeneration(toStartGenerationPayload(draft));

eneration =
router.push(™/app/generation/${generation.id}");
} catch (error) {
if (error in

378 ( r instanceof ApiRequestError && error.status === 401) {
setAuthGateopen(true);
return;
381
382
383 if (error instanceof ApiRequestError && error.status === 403) {
384 setBillingGateOpen(true);
return;
386
setGenerationError(error instanceof Error ? error.message : "Failed to start generation.”);
389 } finally {
390 setGenerating(false);
391

392}, [draft, metadata, refreshSession, router]);

{ dMkz dz2BK) Gf. UM S 6 jdgj sOy" ~ L dBO2!

ANcOE 3] dzls sCOL Iz° o J Mm! Cdz' * dzlsfys Caffdj
9d¢ BsdROiM! |, odStstcdmlssolz’ Is+ Mw router . |
/| app/ generation/ {i d}. sk dz€d 401 ° 4
o' Ldze ftsojH" dgSlz o ' delsjteWj2Mmo.

[sdg ssteddzc 6 jdzgj Oy’ ' IsO tsBtesBC O MO

dlsste’ d&z2¢ O ¢ j dzj Oyl 5 el @daiRk so @ dz@e IsDE |,
f syd dzO* fjte' sHdydes L Ofdlskzeo Olsd MlsOdz ¢
fJjte' sHduydzj Wiftefjlsize ©dztzTi meout |, " dzls j oo O
ANtcOG i34 dals, f ¢4 100D |daxftdyf dzc 2 6 J dzd 6Oy
dzj L O jteh jdzd 2, MmMlstste’ dz¢ © tesBdls!  ZOdz dzO
f 5L dzZOyo’" GO NY™ L EVTCE D, frontend ®HtOLE L O
FAILED OBt CANCELED LOfEMCO' f jacddtsHd ld
o' Hi B9 " Hdz] ¢ tso ' 'H'tydgjddgdavts® 2zHj' ‘Hdz tydh j
Cstedmiszo Oy L Odzd"h O MmMistste” dzg¢z. Di sposed
OMmd dzr tcts dzdzticts OC @ff Pz misds tf tcdRD I d® ‘das 6 5 5 dats ¢
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36 v const load = async () => {

37 setloadState((current) => (current === "idle" ? "loading" : "polling”));
38

39 t

48 ion = await fetchGenerationStatus(generationld);
41

42

43

a0

45

46

47 setError("");

48

49 if (nextGeneration.status === "COMPLETED") {
50 const completed = await fetchGenerationResult(genera tionTd);
51

52

53

54

55

56 3

7

3 if (nextGeneration.status === "FAILED" || nextGeneration.status === “CANCELED") {
9 setloadState("error™);

60 return;

61 }

62

63 timer = window.setTimeout(() => {

64 void load();

65 }, 2500);

66 } catch (loadError) {

67 if (disposed) return;

68

69 setError(

7e loadError instanceof Error

7 ? loadError. sage

72 : “Failed to load generation progress
73 );

74 setloadState(“error®);

75 }

76

t dmzdzsS) GY. s MisOkkzmMkz 6J dzd €OY"

CShts cjdzgj cPup@onit @anptcf syddz@' ftOys 9 O
O daj (Jsd3 ) dzd d3a diNsQsFOM sthEse dIs! dafs t6 d30 dz’
normal i zeOQOutput, O ' mMdzw yYtsets M tyte tzbgl €
(tedfR) . 41 JtejHBOYjdzs ' Ywoolststedzd? L OfEME,
1" mMdzv Mo stej dzdgy detsots’™ @G jdgj Oy~ Ctstedmls

88 (

89 put(resultRecord?.outputlson ?? generation?.outputlson),
LT [generation?.outputlson, resultRecord],

91 )i

92 const activeStep = useMemo(() => getActiveStep(generation), [generation]);
93 const isCompleted = generation?.status === "COMPLETED" &% !!output;
94

95 ~ y = async {

96 trying(true);

97 setError("");

98

93 v try {

188 const nextGeneration = await retryGeneration(generationld);

le1 router.push(’ /app/generation/${nextGeneration.id}");

182 v } catch (retryError) {

e3 v setError(

184 retryError instanceof Error

1es ? retryError.message

186 : "Failed to retry generation.",

Le7 )

1e8 setRetrying(false);

1es }

18

{ Mk dzBS) "4HclslssoC O tojLbd Ok O 5o

108BjLY NOETR jdzd?2 HeMlskzYy HE Mttt dsC
OKOls j tod WOfzdo ' HS tedo O Is'-MOF iz ji L € ax K elzisdy.
©jOd Lk f§wsodd?2 IsjRde yded?2 vyd¢<dd dessjstasiisj
[ 5y de'sdztigdf | tcazj|© fpls dvezdd o dzs @ 51 to s yfe o' dzdzv
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43t JOdz" LOY' W MmMjtee jtedes™ yYOMmMlsdded IsO Ml

gJtco jtodzO YyoOMmlsddzO odMmlskzy O CststeH d dzO
BOL s i @@ )y dod d3° Btwiedztiae mzdf jdgzts o dz0 L OH Oy O
Is' dz2 ¢ d o ftedf@dgdz’e, HTOTP j £k ¢ j tclzo Odzdz
mMim" ", fjijttjoe ey’ HtwBes HGMsEzifEz. [SCto] Bk
MsOdzz ¢ j dzj tOY HOdDY gk HOY' L O

10 H' Oc@@®BRe 3 i S OU Odes tsMmdzseo dz2' ¢ dzOM
yomlsddzz 9o j B yJ tdplz Ishiplias M IsP e rds@ sHt' e@eetee® d3' f S H
sM¢' d&zr ¢d fsod® MistekzClkztcO IsOB damlydiDo § ezy
€ tej dlits cdzOy dz' 2. MR BH BB 3 d2' ¢ dzOfmd dzj B
fjtcj oOdzlsOy j dg@ L' ®gQaifizy yYJIlsOB j dz' desfyls”

! ]
Application API and Access «<<worker module>>»
Generation Worker and Pipeline

GenerationWorker
GenerationProducer -4ssasyne queue>>»
“pipeline: RunGenerationPipeline
~queue: Queue ~connection: RedisConnection
Job(dat ionJobData): Promise<Job> : JobData>):
string, stage: y):
string, stage: :
GenerationService -persistGameResult(generationld: string, userld: string, result: GenerationResult): Promise<string>
string, stage: | null, string):
_prisma: PrismaService
-producer: GenerationProducer
-billingService: BillingService RunGenerationPipeline
Ci -ollamaService: OllamaService
Jser, input: Ci ~cardBuilder: CardContentBuilderService
Jser, id: string) —renderGameStep: RenderGameStep
Jser, id: string) -|-assembleResultStep: AssembleResultStep
Jser, id: string): -selectTemplateStep: SelectTemplateStep
. _buildSkeletonStep: BuildSkeletonStep

~generateThemeStep: GenerateThemeStep
~generateRulesStep: GenerateRulesStep

GenerationController

g
~generateAssetsStep: GenerateAssetsStep

+getGenerationMetadatal): Metadata

+list(user: Jser): Promis ibrary> +run(rawlnput: JsonRecord, observer: PipelineObserver): Promise<GenerationResult>

to, user: Jser)
+retry(id: string, user: AuthenticatedUser): Promise<Generation>
E Jser)

ring, user.
: string, user. Jser
+getAsset(user: AuthenticatedUser, path: string, response: Response): Promise<StreamableFile> RenderGameStep
string, user: Jser) “boardRenderer; BoardRendererService
~cardRenderer: CardRendererService )
i ice
BillingService 2
+run(input: hooks:
-prisma: PrismaService
y(userld: string):
Tx(tx: Tt lient, userld: string): AssembleResultStep
Tx(tx lient string).
string): -exp - EXpe
+createCl string, kind: BillingC Promise<Cl )
+syncCl string, stripeC string):
Persistence Entities 1
0.1 Al and Rendering Infrastructure
Generation illi ipti GenerationStep OllamaService
-id: string -id: string -id: string -model: string ExportPackService
-userld: string -userld: string -generationld: string . .
_gameld: string? status: it -type: ype +generateJson<T>(prompt: string, options: object): Promise<T>() o - ExporiPayl
_status: GenerationStatus _currentPeriodEnd: DateTime? -status: GenerationStepStatus ~generateOnce(prompt: string, options: object): Promise<string>
-progress: int -cancelAtPeriodEnd: boolean -orderindex: int
-inputdson: Json -note: string?
-outputJson: Json? 1 1.+ |-errorMessage: string?
2 -startedAt: DateTime? -
-accessStatus: GenerationAccessStatus? ~finishedAt: DateTime? CardRendererService 00000000 |
-startedAt: DateTime? ~cardObjectimage: CardObjectimageService
~finishedAt: DateTime? 0 | string, cards: CardC . skeleton theme: ThemePack): Promise<CardRenderResult>
0.1
0.* 1
Game BoardRendererService
1 GameAsset _
-id: string -imageGenerator: ImageGeneratorService
id: string o
User -gameld: string e smar? L -
-id: string “type: AssetType :c;eic: ’:En string? string, skeleton: theme: ThemePack, cards: CardCe L pl
p ttle: string? iption: string’? T
4 |-email: string ~genre: string?
_role: UserRole ~description: string? | 0..* 1| heme: string? v
-plan: UserPlan flePath: string? “tone: string? ImageGeneratorService
~generationCredits: int fileUr: string? “mode: string? "
-freeGenerationUsed: boolean | | -MimeType: string? Visibility: GameVisibility -outputRoot: string
_createdAt: DateTime -metadataJson: Json? c
-setupMarkdown: string? -q ApiP1 t: g
1 0.+ |-storyMarkdown: string? ~waitForP; string).
-configJson: Json? Jrl: string, outpt : string):
_resultdson: Json? ~getHistory(promptld: string): Promise<ComfyHistoryResponse>

{ { ME4ABE ' OcOBO € dzOM' & o j BMJ to:
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[Mdzsodzgd?2 orn Hdzd2 € dZOW] MGdcmw g tocalAsi’ o nydd
sf dmkz* API @zt m®gisy. L1 5 dzedr dzOdzj 3 Ols -
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w0oO2dz e . [CteijBs Htslste'" Bjdz Sessi onAut hGu
B4 stsHd ¢ coEbddaflizistdso  f jtoj o g dascly Sdsftddifls
1 0o HW S d yY! siE " dlfedz"lEy jste i O3 n d3j IstsH(
14 d&@Bjdzh 903dzdoaddz Mo jtcdz® o Odz' H(
fitejo ' 6éd oamMjtejHdds Ctodzlstetsdzj 6c©O©. |1 ¢ sted
Gjdzl cOfticed2 B3O WEkdC y' ¢ val i doaftiyd).Xt4a2r t§G eH
HSLotsdzW Chdstesdzjtelz L Odzdh Okdmy € sdif C
9 HBERZoO' Is! MW HEt -d&xEdSHYG .deded | 2 Bdzp cl@j iy
ftcOQo ddzO o Odz' H OH dets dBiIs MPBehy N j dz’ dzp totsL C dH

w
A 3
w
5

Body
new BodyValidationPipe('generation start', validateStartGenerationDto),

K2 WicOiRjedfdn@dzC if s4 O1 dzd S sd3 Misd dzg o
A odHdaseMss Ctsdzlstetsdzj o dzgj Mmlsetstes © G j dzj
ZOof W dsz L yjtes f dz@ls.J X dis s tcdzB O € k
fjtejHO Is: Mw o Gener atyjon MO | ¢ dc.fs5 L GisHIpE
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wdzls j dzj Clsz Oz dzd2 o jBMjten’ i) Hdw cjdzj Oy  ~ 75 o
GenerationServiceyj VYJj dzlstcOdzt dzgd?2 € d&zOfm Mmj tco j to
dzts G W@ , B3PS sdzgz o Olsdm! § jtoj H 1 &IsdgtOH Ealidzpae o3
CtesC 3 adMmlskzyf O dstedzOdz" L Oy v f OO st
tejLjtoalz' s mMw HsMiskzy HEt ¢jdzgj Oyl " MdyO
ftesyjHlzte Mlsotstes 8 s/. P tcj t(BOY & O dzdzg 8 O 'H ¢
stcOdzL OCy' v odEtsdzkz’ Is+ Mw 1 Othtcd Blzgz@H ;| L 1B dzo
CstedmMiskzea Oy &GO’ sHdzz BjLCtShIstsoadzz & j dzj
HSLotsdzY' Ho O gt ORdd s moOf if g8 gitc LA dzCiflaAtal
05 dC 5dzOdzdz" lsteOdzL OCy' °, dBjlstsH oadStdkz’ &
Backend HSH O L OHOyYk ) UJ eckz yJ t
LOo jteh iz 54 v ( @4 if5y 4] tajdf@H Sz, Ctdd L C
Miteo jto Mkl ' w¢d2 dedRe |9 D tefj jLtg jtcoe tistp dOis -
fsdizddz¢d. Aj &O' ojddSkz y' ddz' s, Idk
wWChts oatsdzO dzOoe " Is! N j dzj fjtej2hdz0O E MmlsOd

43
a4
5
6
7 malizeInput(input);
8
58
51 Ti
52
53 con SerializableTransaction{async (tx) => {
>4
5 t x(tx, d
13
7 T tedG atd tx.g t {

serld: user.id,
status: 'QUEUED',

1 progress: @,
inputlson: persistedInput as unknown as Prisma.InputlsonValue,
63 ... accessReservation,
4 I
I3 H
await tx.generationStep.createMany({
68 data: GENERATION_STAGE_BLUEPRINT.map((stage) => ({

generationld: createdGeneration.id,
type: stage.type,
1 status: 'PENDING',
orderIndex: stage.orderIndex,
73 title: stage.title,
4 note: stage.pendingMessage,

{ Mk dzBKl j40dt L Oy' ¥ flso stej dedg® ¢ j dgj 6Oy
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f* " HetSHBMR, MdiLj i3O CHffso sstedets dzj §totsmdlIs!
f OtcOd3j Isted . 1 O3 Mis Y! sdtp uld acloern d Bg Jictg Y
dlsotstet ‘' Ist Mw deso © G jdgj Oy v yYjtedqLr IIs2
odSCtsdzze Isy MW SHBROSCtSOoB HEZW f jhtses ' s
glsostcj dzd?2 Bii Yjdejng $g®Y¥ dzd 2 HEY sd3° ¥ dzd:
BESEt tdz! QOHEDNdds fislsdsz s o' dz Bj e k1
GJjde] 6Oy . stsBlsts fMjtteo " M fjtcjo' tow’ ud
f* " HfdM¢ O, Hjdedzd2 dz' ' Is SO HBMIsky OHG
O3y bz ' ftesyj M teF Lhjste o HpdAdedzvo H s ISNH]
[ dzv Lo oW L SoftsHIzdzwd3r g€ stedMmisso 2° Is+ Mw
it J Odz" LigECydz@H ddilzj Oter  Isj Clsktcdzts 9 Oy dzd o © HC
Yy st CdzOfglk Odedefitc fsAnslas 0 dzts G L MB o' MR. tcls@:
Gerer ati onService dzj BOYdIls! L OgbBQdz] B TRE
fJjtoJ HO9 Olsd Is' dzzGengfratipri’roducents ¢ dgia® H @endzadgame.
zJ BHQECEZJo © yYyOMmisddzO M) tc®d GlzsdzO teg PEZzO Y O
WO2dz' o B.Bmdz: dzbM1 C O yoOMmlsddzO dzj o HCtdo C

async resolveGeneratedAsset(user: AuthenticatedUser, relativePath: string) {
if (typeof relativePath !== ‘string' || !relativePath.trim()) {
throw new BadRequestException('Asset path is required.');

const cleaned = normalize(relativePath)

alize(relatiy
-replace(/*(\A\-(VI\N$))+/, 77)

is.getGeneratedAssetsRoot (), cleaned);

th(root + sep) && absolutePath !== root) {
throw new BadRequestException('Invalid asset path.');

if (
user.role !== 'SUPER_ADMIN' ||
u email.tolLowerCase() !== SUPER_ADMIN_EMAIL
)1
const generations = await this.prisma.generation.findMany({
where: {
userId d
s
select: {
outputlson: t
1
1
const Asset = generations.some((g t =
th t nValueForPath(generation.outputdson, cl d
)s
i

await access(absolutePath);
return {
absolutePath,

fileMame: absolutePath.split(sep).pop() ?? 'asset’,
mimeType: this.guessMimeType(cleaned),

t Mz dzB8K) GndLh | 20 9 HOYO LG jdzj etso O
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wdzls j dzj ClszOdz! dzgd2 o jBfjteo M HdW ¢jdzjteOy" 77 ] tefy

£j2 WicQEoRjtasnlz dzSsiE 04 216 h s backend !
k" dz $d Hts LOfdMm' @8 £ BOL' HOdR, OGL5 HI
tcj Odz' d2 SV Gl APRNGS | ®DFdd, MOk] bodkkz yj
sstedMmlszo Oy Sbteddikz: k' d ¢d Is° W O2 dzdr, dzw ¢
OHd dz' MistcOIststc® toj Odz' L s Odets Mdzzy Bsoa d2 i
SUPER_ADM{ Blstch mdzs Hd&W Ctdzstetsdz® totsB slsd
vOCtsy tjOd LsoaOdts fkesdz COY' P .¢ 5lskys d
odSstedmsolz’ ' M ©BCtej B2 &jIsSBH HAW s
HSLotsdw' fEkBd SkoOlsd Is' d €d Is'L Bg joge g
tcjLizdz' sOIs ' fodwLOdd?2 LOfdMm cted. Aj O

518 if (lgeneration) {

519 throw new NotFoundException( Generation not found.');
20

521

522 this.assertOwner(user, generation.userld);

23

524 if (generation.status !'== 'COMPLETED' || 'generation.outputlson) {
525 throw new BadRequestException(

526 'Only completed games can be published to Examples.®,
527 )F

523

529

530 £ (1 tion.game) {

531 thr BadRequestException(

532 This g tion do t h d g d yet
533 )

534

535

536 const updatedGame = await this.prisma.game.update({
537 where: { id: generation.game.id },

538 data: {

539 isPublished: published,

548 visibility: published ? 'PUBLIC' : 'PRIVATE',

541 }s

542 select: {

543 id: true,

544 isPublished: true,

545 visibility: true,

546 N

547 BH

548

549 return {

558 id: generation.id,

551 gameld: updatedGame.id,

552 isPublished: updatedGame.isPublished,

553 visibility: updatedGame.visibility,

t iz dzBiC) jate jlo ' t6C O d3tsy dzd o sfyls® ff 2B dz

v OCdd3 ud dzts ds, mMittojtedzO toj Odz" L Oy' v
tcsBtslsk Shdsesdds yYyOmMisdd eojsMmjte ' M. S
Mils O dzts o3 G JddgQdsO W' dzd,2 f gt j & tztc W ‘ tej L J t
GenerationProducdf j t6 j H O L OH Gyloizge L Q4 WO JIsd, " s
9" Hfso " HO' L O € tsdzls tcts dz HsMiskzf & HEt Mmlis
BJLYBMjtcjHAd B L uY GBddrtco tds'O C g ) I jtsdzcp . tsadafv 1 j
f' mMdzw Istsets, wW¢ GJjdagj Oy W L Oojtehdls! Mw L
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441 1 Odz' L Oy -dis HWwoldsIPe G j dz] Oy ' 2 dzsG 8 pi p e

CS 9o)dodlzdaBdyifigstce j tcdzO@ yYOMmilsd dzO Mlsoe ste
L Oo HOdzdz" HB -difp icle dz Wp ®Odzer so z° Y J L O9t
f OO Isted, W ¢\ dz®@ of o deds?e digdsslz’ 9t YyBO Is J 460 SOz
BOIsj tc° Odz' o o' Hdesmw Is! Mmw MstczC sktetso OdzO
ftcQoddzO cted, COtlsCd, ‘cttsoj wdzj, ¢ dzOc

AO2dzd generatiomewerhkheéeronsopils@elri nre .
workerd3ts H 2 dz' . [ Moktesatp@wotkds.tizy ] o d ¢ s5dz0dzdz? L C
s dzts 0 dzj dzdz fmls O dzkz Gjdzj Oy ° Is O L OB j L
rungeneration. pipeline.ts o9"Hftsea HO" L O

l dEsdzOdzdlzy L OHOY' 1O W' CMOYy' v MmlsOdzlz

RunGeneratioRi p el i n eL Bglddg dfjdjlaz’ f Otc O 3 j-Bts 14 Iz dzv
AKi odStdz’ Is: mw ' Mdzw tslsted BB3ZOdedzy L OH OY'
f syokes iz, L Oo jtoh jdzdgW IsO ftosd3' ydetsets toj
GJdzj Oy’ ~ tsdetso dz¢ ' Is! MW &d ¢t dz@dedzyy H 2t @5 4§

653 const runPromise = pipeline.run(inputJson, {

654 onstagestart: async (stage) => {

655 activestage = stage;

656 await markstagestart(generationid, stage);

657 I

658 onstageComplete: async (stage) => {

659 await markStageComplete(generationIld, stage);

660 b

661 onStagesnapshot: async (stage, snapshot) =»> {

662 await storeStageSnapshot(generationId, stage, snapshot);
663 }

664 DH

665 runPromise.catch((error) => {

666 if (error instanceof GenerationCanceledError) return;

667 logger.warn("Generation pipeline finished after cancellation or timeout”, {
668 generationId,

669 jobId: job.id,

676 | | error : error instanceo f Error ? error .messa| ge : String(error )s
671 s

672 13

673

674 const result = await pPromise.race([runPromise, timeoutPromise]);
675 if (pipelineTimeoutId) clearTimeout(pipelineTimeoutId);

{ d Mz dzetsiC] HC LdBOdzdz? pi peline kO (sdzsastzy dzdz

A4 2 Wic@EOBjtedldnz de§ lzsdzmE&EE ¢ j dzj Oy v dz
SHdO dzj fsH' dz2 d&zO tsf jtcOyYy" w. 1 OoaHwCd on
OClkdodzd?2 jlOf IO 2ets L Oo jteh jdedgw k& 171 .
YyomksSsots MW stcdico Oded 2 ke jfLtdz der disGdisdalz o L ifr) delein@y-
sBdgj Y J dede" &3 yOfMmkz odSsdzOdedzy, s HESf sSBOGC
Codzlstotsdzs , dzOff tod & ddBjH ,L OoSjhtad [z¢' jlsdgjfifavO Uz we fls
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Wagls j dzj SlszOdz! ded?2 ojBMjtes’ M Hdw ¢jdej @Oy’ 7§ j tofy
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dzOff tso dzj dzdzv . t 4 Odz" LOYy" w o d ¢ 58dz0 dzO 74
Select Templ ateStep, Buil dSkel et onStep

74 async run(

75 rawInput: Record<string, unknown>,

76 observer?: RunGenerationPipelineObserver,

77 ): Promise<GenerationResult> {

78 const validated = validateAndNormalizeInput(rawInput);

79

8e if (lvalidated.ok || !validated.normalized) {

81 throw new Error( Invalid generation input: ${validated.errors.join("; ")} );
82 }

83

84 const input = validated.normalized;

85 logger.info("Pipeline started", { title: input.title, mode: input.mode });
86

87 await observer?.onStageStart?.("CONCEPT");

88 const selection = this.selectTemplateStep.run(input);

89 const skeleton = this.buildSkeletonStep.run(input, selection.template);

kL] const { theme, usedFallback } = await this.generateThemeStep.run(input, skeleton);
91 await observer?.onStageSnapshot?.("CONCEPT", {

92 input,

93 playerProfiles: input.playerProfiles,

94 playerSections: [],

S5 template: selection.template,

96 skeleton,

97 theme,

98 previewOnly: true,

99 1

Lee await observer?.onStageComplete?.("CONCEPT");

t d ik datsiCA tite d3t0o COmtztay | {f \* 5 COB BB lajdaid ¢

14 dej 6Oy’ W dzgj ftyYddO’ s v, wEhts dzj
LtctsB dzj dzg0@ dested3Odz' L Oy w. 1" fpdzwv ydrs H' 'R
sfdtseo Gted. 8 SOCdrn " OB dzts dzion_raeenstsaned lsrisis,
resource_engi ne, ri sk Tternapd eaotfefS e@Betx t hoir (
tc ts dz! odBBtclz d3j n Odz' ydats’ shdzse d . 1 tod dzy o
9 0Otc’ Odzls tslsteddsz’ ¢ty dz¢deée o' Hiy e ' HdshIs'
stecd o Odz' Mls f Otels* ° Ctdzr €' MmiIs: CtcOoa Yy’ o
CstedmMlszoOy. | Hjijtejo 66O ' ~OLOCIs] todzd n
Btsy zIs Blzlsd,6dz0dz® iz RO H, L G OH Iz 9 Odzda”
odf OHSCEZ ME@HIBBY 'ddsdz’ Mis! odBtstelz MO L d3C
O tcd ¢ 2Ot d L g€ lz j dzn td Gfcidig jelzOds PA | dzts dzO tod fi
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245 const family = templateFamilyFor(template.id);

246 const familyScore = familyWeights[family];

247 if (familyScore > 8) {

243 score += familyScore * 2;

249 reasons.push(“mechanic profile matched ${family}");

250 1

251

252 const strongMissionStructure = h onStructure(combinedText);

253 const explicitPushYourLuckIntent = hasExplicitPushYourluckIntent(combinedText);
254 const explicitNegotiationIntent =

255 input.genre.tolowerCase() === "negotiation” || hasExplicitNegotiationIntent(combinedText);
256

257 if (family === "mission” &% strongMissionStructure) {

258 score += 8;

259 reasons.push(“route-objective structure detected");

260 }

261

262 if (family "risk" & strongMissionStructure & l!explicitPushYourLuckIntent) {
263 score -= 6;

264 reasons.push(“route-objective cues outweighed generic risk cues");

265 }

266

267 if (family "risk" &% explicitlegotiationIntent && !/push your luck|press your luck|gamble|gambling|risk[-\s]?reward/i.test(combinedText)) {
268 score -= 8;

269 reasons.push(“negotiation intent outweighed generic tradeoff cues");

278 1

271

272 if (family === “"control" 8%& explicitNegotiationIntent) {

273 score += 16;

274 reasons.push(“deal-making negotiation structure detected”);

275 1

276

277 if (family = idden" &% explicitMegotiationIntent && /secret|hidden|bluff|betray|covert|promise|auction/i.test(combinedText)) {
278 score += 7;

279 reasons.push(“hidden negotiation pressure detected”);

288 1

281

282 if (input.playersCount === 1 &% template.supportsSole) {

283 score += 2;

284 }

{ d Mk dzsiSf . d2600 Oczdz o' HY s ' Hdasfls' d3j n Od

visBlsts, MdmMlsj BO dzj o9dBdtO®' B ~O0dz yYdzkz
sdeso © odL dzZOyo* B3 »n Odz" ydzd?2 SCOwC@M ¢ jold
ThemeGener ator Service odCdzlz’ tztsdiz' s a3l
tcj Odz' L s Odets L Of d sz is] diZts C 106z was] ts dits® Hats ™ C
sy Sk‘Is: mMw Bk dz tsd3lz. v lssedzs AsHzGdAs, 0 OWafidkde i I 194
dzd C st € Is egds,H AP tktef g ls s  tdbQ@i @@dildy. 4. 21) .

688 if (lhash bleCore

689 logger.warn("Theme generation fell back completely”, {

690 title: input.title,

691 templateld: skeleton.templateld,

€92 1)

693

694 const deterministicTheme: ThemePack = {

695 ...fallback,

696 resourceNames: skeleton.resources.some((resource) => resource.key === "prestige")
697 ? { ...fallback.resourceNames, prestige: fallback.scoreName }

698 : fallback.resourceNames,

699 actionCommands: Object.fromEntries(

700 actionKeys.map((key) => [key, buildDete onCommand (key, fallback, skeleton)]),
70l )

702 Y

783

704 return { theme: deterministicTheme, usedFallback: true };

785 }

t iz detbiC] AC R MisOcdzdzy toj L jtoo dzts’  Isj g

[ BodzO dBsHjdz2 odStedMmlstsoalz’ Is! Mw dzdh j
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]l sBzHBB9 O MkzCkzteso Odzs’™ d3j mn Odz® € d G to
Astedslzo Odzdzy RBJZR©AMC df 96 C gl Mmise tstcj dzd
hts 6 Odz' L' Is' MW HEs dzOC &zOH Odzdzts. Is £ 3O I8 dby.
Miseo stotlsg @3rd Hise " dz! dets. 1 O3 Mls+ y! sets yY' Is
tej Mktem" o, H" 2, CBdtH, LBd SO ¢ t&f sdzj dzk
t JOdz' Lso Odzes tsCtcj dii3s fsBRzHBoak d&j - Odz €
CdzvMmg'c hani csExpander Service, HJ f°' mdw
Edz' o jtemOdz: dz' ¢ tsd3ff tsalg dizls dy, O fdig dsSB RO H,dz' Is &iSdy
BOtC jto fjtehtses cteOoayw, B&OMIS'2.Hdzw € 50

117  export class MechanicskExpanderService {

118 build(

119 input: NormalizedGameGenerationInput,

120 template: BaseGameTemplate,

121 partial: Pick<GameSkeleton, "rounds" | "playersCount™ | "resources" | "actions" | "components">,
122 )1 MechanicsExpansion {

123 const expansion = (() => {

124 switch (template.id) {

125 case "influence control™:

126 return this.buildInfluenceControl(input, partial);
127 case "mission_race":

128 return this.buildMissionRace(input, partial);

129 case "shared crisis":

130 return this.buildSharedCrisis(input, partial);
131 case "resource_engine":

132 return this.buildResourceEngine(input, partial);
133 case "risk_tradeoff":

134 return this.buildRiskTradeoff(input, partial);

135 case "hidden_pressure":

136 return this.buildHiddenPressure(input, partial);
137 default:

138 return this.buildMissionRace(input, partial);

139 }

14e IOH

141

142 return this.adduniversalPlayabilityGuarantees(input, partial, template.id, expansion);
143 }

t dMmiz dzBiCl fB. "2tc o3 ~ @stzH Yydes SO HSH O Odzdz”

1l Oy dzd 9 5, hts yj2 JbOY HO' mMdmilsj o3 d
MistczClskteso Odzze d3tsH j dz B ~Od"CYH. au O€OdAz'
tej Mtemd, wW¢' CtdztsHd ftslstc' Bdz f s O Ictso
fsdzj. | SHOLCtSots otcOntso Odz HotadLCddBOWH] difdgwic ht
vOC0O Y SO Mtk skztc® dz2ZOHOdZ' HO' thdzsoe b

d4lsOlskzm MECHANI CS Bk pipeline odStsteqd
B - Odz’ Yydesets LOCEOUOMB BRHAEZz ftesctej M’ G J dzj
workerd3ts H [z dkj Mlseo stot Hteczelz dzj L Odzj y dzz  d3d
fsL dzOyoO’ L Oojth jdedew oy J fYtsBERZHBSO Odets’™ Ml
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G ted . v O¢C wC fteOoddzO ‘', BGdze Ousdo d BifzLHIGIABH A ]
oL O" diBsH "’ B Yy GEtO®o yw d3d, otsded dzi G J dzj t
s zOfm Rul esGenerator Ser vi cted fastoOHdgk GidE t5
COE'BfHdBBdW e BERzdd MY teddsco Odz HB Y'! BE.
By .y MztemMOdd, CsdzsH OB IO ¢ tsdi3f tsdzj dzls ©
YydtejL dOB" ' tc WkdSy' 2, wg Wistedizlze Is! 56 dz
fjtejdz" ¢ H'2 IsO " dzg"' yWprmsddzed tj ¢ dzOd3j dzls L

65 export class RulesGeneratorservice {

66 generate(

67 input: NormalizedGameGenerationInput,

68 skeleton: GameSkeleton,

69 theme: ThemePack,

70 )+ { rules: RulesPack; usedFallback: boolean } {

71 const overview = polishRuleText(buildCanonicaloverview(skeleton, theme));
72 const setupText = polishRuleText(

73 linesToNumberedText(buildCanonicalSetupLines(skeleton, theme)),

74 H

75

76 const turnStructureText = polishRuleText(

77 linesToNumberedText(buildCanonicalRoundFlowLines(skeleton, theme)),
78 );

79 const playAlgorithmText = polishRuleText(

80 linesToNumberedText(buildCanonicalPlayAlgorithmLines(skeleton, theme)),
81 )5

82 const playerAreasText = polishRuleText(

83 linesToBullets(buildrlayerareaRuleLines(input.playerProfiles)),

84 H

85 const systemProfileText = polishRuleText(

86 linesToBullets(buildCanonicalSystemProfilelines(skeleton, theme)),
87 H

88 const exampleTurnText = polishRuleText(

89 linesToNumberedText(buildCanonicalExampleTurnLines(skeleton, theme)),
90 )s

91

92 const builtActions = buildCanonicalActions(skeleton, theme);

93 const actions: RulesActionEntry[] = builtActions.map((action) => ({
94 key: action.key,

95 label: action.label,

96 costText: action.costText,

97 commandText: action.commandText,

98 outcomeText: action.outcomeText,

99 restrictions: action.restrictions,

100 EH

t Mz dZ28K) LisRicOi3dzj W stcdzglzo Odzdz? sMdzeso dzd

15 y!' sz WO didksftosdi @gdzts Milso sty 5 Is
~nSHE GtOe yvw, o dSEtstedmMisOdedzy t6j Miztem' o, )
L Qo j teh j dzdzv G te( . l jBMmjtceo' i BO' Hdzlz'® W
odSCtstedmlstsolz’ Is! Mw dZzO0 M’ daff 'stclly L sy
PresentationGenerator Service W st d3lz
ftcd HMNIsOo dzj dzdzv ¢ tsted Mls & OONsls. I e edf6 dst(Hdz Od
Isj, Sd afseo HO' LO fsHOYkE twjLlzd IsOlskz,
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ulso stcj dzdzgw CodiRYf sdzj'izs iy Mzt d W stcdsiz bz © @&
1 O tcd S &zOH, Gener at eAssetsStep Getslslz® dzC
BO2BLEISd ~ ®HBOW S Okzdtcd . sdfsH ¢ Otelss¢ o
odSEtsdzz’ Is» mMw yjtwiL CardContentBuil der Se
s dmMs¢ C tsdztsH BJt] sy mw L MOBEG s S
¢t dz € Mist sdfd 2 ftodL dzOyd dadaw COtclsts¢
BsHjdzdze . 1 'ead yomdztfisek®@Gtsy odSEtstcdmlstso lz’
Zdzd ¢ Olsd BSHEZOSCtSodms dOL O, HdgOoddz * Isj CMml

export class CardContentBuilderService {
build(theme: ThemePack, skeleton: GameSkeleton): CardContentPack {
const duplicateMemory: CardDuplicateMemory = {
summaries: new Set<string>(),
rules: new Set«string>(),
flavors: new Set<string>(),
titleStems: new Set<string>(),
titleStemCounts: new Map<string, number>(),
}s
const decks = skeleton.mechanics.cardDecks.map((deck) =>
this.buildDeck(theme, skeleton, deck.key, deck.label, deck.purpose, deck.count, deck.cardTypes, duplicateMemory),
)H
return {
decks,
totalcards: decks.reduce((sum, deck) => sum + deck.cards.length, o),

I
}

t Mz 28] BIBR2HS9 O CtSdzZtH COKIssE dzO

edMmMsp dd® C oy detsd L &OGEG'd dzOL 9 Iz, Isj ¢ Mmis,
9 Otcls* Mls: |, 9 d d&ZOGBGEBH Iz, 9" HY tov QCdEr| LoRaE
sBtesBC O ff t9olls KD ofdAtalsOyJ 20 k2 Car dGpnt e

const finalTitleStem = titleStemkey(card.title);
seenTitleStemCounts.set(finalTitleStem, (seenTitleStemCounts.get(finalTitleStem) ?? 8) + 1);

if (seenFlavors.has(canonicalTextKey(card.flavorText)) || duplicateMemory.flavors.has(canonicalTextKey(card.flavorText))) {

card.flavorText = resolveDuplicateFlavorText(card, seenFlavors, duplicateMemory.flavors, i + deckvariantSalt * 17);

}

if (seenSummaries.has(canonicalTextKey(card.summary)) || duplicateMemory.summaries.has(canonicalTextKey(card.summary))) {
card.summary = resolveDuplicatesummaryText(card, seensummaries, duplicateMemory.summaries, i + deckvariantsalt * 19);

}

if (seenRules.has(canonicalTextKey(card.ruleText)) || duplicatememory.rules.has(canonicalTextkey(card.ruleText))) {
card.ruleText = resolveDuplicateRuleText(card, seenRules, duplicateMemory.rules, i + deckvariantsalt * 23);

}

card = normalizecardrorskeleton(card, skeleton, theme);

{ Mk dzBL iz d2j dzdz" § so b’ & ' destedOdz L

v 9dfOHSE, Stdd fwOodds, sfdh OB
L3 dz ' s MW HEB LBjijy] defipiy C QuisEE HOE 'S
fjjHOoOIdMY HE o' LEOd dsct toj deH j tod dzd b
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wdzls j dzj S s Odz! dzd?2 o jBMjteo ' M HdY ¢ jdzj Oy’ ~ 8 j teh

] d dgj Oy Wy 20zsCiPlectds@ ¢ IsO f jtco ddzdzO f J toj

stsy dzZ0 COtlsC O wlsted BBz CsdeC toj Isdzd 2 Yy
WEZdCy' . u-tgis Is BidevicagzK e ro " L 2 O0dz! ded?2 dzOd3 te
sB6' Cls L O Mis! ¢ dwaiGEQMNR " ' HCAdzOiH daddn§ ST
L sBtcOY jdgdz" BEdzs LtetsL zdd dzddg Hdzw Ctsted Mmisk
2O ctltsozp €WRESR YOSCkstesd * Ikj, ht HJW
L tsHddtsydddzd tsBO' SlsOdi3d, Odz' 3y L OBflstcOS

lddaj Oy W odStsdzlz’ Is! dqwv ikzc eC ay jdt©jbLj e € o 1
cardobj ect.json. &% LiBBtOyjdadz" odL dzOyy d
seed) " Mdzv slstcfUk@aidr PNB SHELEOL 2§ j telg ¢ ). ls4

108 const saved = awalt this.getImageGenerator().generateAndSave({
109 workflowFileName: “"card-object.json",
11 nodeMap: CARD OBJECT WORKFLOW NODE MAP,
111 prompt,
112 negativePrompt,
113 width: 1024,
114 height: 1@24,
115 steps: 1@,
116 cfgscale: 3.5,
117 samplername: "euler”,
118 scheduler: "normal”,
119 checkpointhame: "sdxl lightning 8step.safetensors”,
120 category: "card-art”,
121 generationId: params.generationId,
122 fileNameBase: ~${params.card.id}-art-pass-${attempt}’,
123 seed: hashstring(” ${params.seedKey}|attempt:${attempt}”),
124 ¥
t d Mk 28K j4dzj2c Oy W ' dzt MstecOyYy® ~ GCOtlsSCd yJ:

1 OHtg] L sBtcOY g dzdizs @ iFsigdIC M J Wiz tajtss) dzj tc O
stsdzd fjthd?2 tjLikzdz Ol &O* f tetsB dzj di3q ,
f sfddzj ded &3 tsB d3j 3 J dadz” 3 L2 fouftsdsls 'o." HASJ C
sdftse’ YtsddddzSd HdWEL 2dets’ G jdzi cOy" ~, d
1 OftedC d&zOH, wEChts dzO L BBKOY jdedz ftodMmizlsdz

ljtejo' iz ' dz¢ fislsz®@O0La'r diOb§ dz@H j daage Val
OdzOdz' L 2° yj delstcOdz? dz' s tsBO " IO, §¢" dz' €
dzOw o dz' fMis tcORE sf sSH' B dats’ MstczCIskzted IO
f tesB dzj d3g d dzgf X QAEORL YO MIs* h j - HdWkL" " 2ddn
CstedMmMiszeo Oylz L tets Ly Idejddzizn Hlg)! tc j$o0 tddILCF..ff ¢ O
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208  export class CardObjectImagevalidatorsService

201 async validate(filePath: string): Promlse<(a|dobjectImageva]idatiomﬁesult> {

202 const decoded = decodePng(await readFile(filePath));

203 const analysis = this.analyze(decoded);

204 const reasons: string[] = [];

205

206 if (analysis.foregroundRatio < ©.04) {

207 reasons.push("main object is too small");

208 }

209

210 if (analysis.foregroundRatio > ©.88) {

211 reasons.push("foreground coverage is too large for a single isolated object”);
212 )

213

214 if (analysis.centeroffset > 8.32) {

215 reasons.push("main object is not centered enough");

216 }

217

218 if (analysis.componentCount > 18 && analysis.largestComponentRatio < ©.5) {
219 reasons.push("too many separate foreground components were detected");

220 }

221

222 if (analysis.largestComponentRatio < ©.36) {

223 reasons.push("no single dominant object silhouette was detected");

224 }

225

226 if (analysis.borderForegroundRatio > ©.56 && analysis.frameContinuity > ©.5) {
227 reasons.push("frame-like border dominates the image");

228 )

229

230 if (analysis.cornerForegroundRatio > ©.24 && analysis.borderfForegroundratio > ©.38) {
231 reasons.push("decorative frame corners were detected");

232 }

233

234 if (analysis.borderNoise > 46) {

235 reasons.push("busy image edges suggest multiple objects or a background pattern");

{ Mk dzBiC) jatc j20 ' €S O LG dzj tetso Odats’ ' dz

CChts LsBtoOY J dedzgy dzi U totschtsm ] tof SO o 't
sO fted?2 B3O to' h j dzdzv {f.tctss tHfebizhs O tdilfltaitsis jOdrz Ot
sy ¢ ko Odzd n , stedj G tdetaizpfig OHsE ARG gz R da z dzs BD'ls
fjtejo  teCd dzgj By dzgsls! DEHBYydzE wWEC* flss

ANstodslzo Odatlzs f sdzs IsO ff dzOdzh jIs" @ GtcOoay' o

U BsHjd& fsctejmMkz yYyj2 JjkOf &O° dzOL
tcj Odz" LOY'° o' dz ftsodwiLOdd?2 'L L Oojteh Odz
ftsodwL Odzd n BOIlsjtc' Odz' o . ljtejo' €O ° dzv
s jtej HisDs'BZI MAGES ,-&©OH Bdsls dsieor Kedzgyj o 2

AdJ2 JlOf E WOCIdyds 2 tjOdz' L Oy' ' f Bs¢
MtczClsktctso Odzsects fsdzv SO BOIsjte' Odz' &. Wa
Gted, Hj Boar dRenderer Servi ce Mmihs@ddsdy
(tedmB).r @dz2 o " e PEADUYsGBO f wezj € Sdev  yJj oL
boardsurface.json slstso | L sBtcOy jJdedzw ' HdzE' Is'. My
sOSdn § dzj d3j dzis[i® f de@dz-Srfpdetisiis O¢  pddgGspjOls ¢ &
‘BCtejd3 § dzOdzh jIsd GctOoy' o
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245 playerProfiles: NormalizedPlayerProfile[],

246 ): Promise<BoardRenderResult> {

247 const gameModel = this.gameInterpreter.build(skeleton, theme, cards);
248 const layout = this.layoutBuilder.build(skeleton, theme, gameModel, playerProfiles);
249

258 const bible = this.styleBibleService.build(theme);

251 const boardPrompt = {

252 positive: buildBoardSurfacePrompt(theme, bible.paletteHints, layout.themeSkin),
253 negative: buildBoardSurfaceNegativePrompt(bible.boardNegativeCore, theme),
254 1A

255

256 const seed = hashString(

257 [

258 generationld,

259 theme. title,

260 theme.world,

261 layout.title,

262 layout.zones.map((zone) => zone.name).join("|"),

263 playerProfiles.map((profile) => profile.name).join("|"),

264 1.3ein("|"),

265 A

266

267 const saved = env.skipBoardImageRender

268 ? undefined

269 : await this.imageGenerator.generateAndSave({

270 workflowFileName: "board-surface.json",

271 nodeMap: BOARD_WORKFLOW_NODE_MAP,

272 prompt: boardPrompt.positive,

273 negativePrompt: boardPrompt.negative,

274 width: 1536,

275 height: 1024,

276 steps: 12,

277 cfgScale: 3.5,

278 samplerlame: "euler”,

279 scheduler: “normal”,

280 checkpointName: “sdx1_lightning_8step.safetensors”,

281 category: “boards”,

282 generationld,

283 fileNameBase: “board-surface”,

284 seed,

285 s

t d Mk dzBK) sl RPHEOXNGS 00 @ j dzj 5Oy ' v Isj OIS d ydats’

) 5o j ton divs M@sd ¥ ' dzO dzt d28VG-d§0Nsd e OdgBp)o

1 Gjdzjteso Odzj L tsBtcOy J dzdzWly dpOdsidtatetzfsh) Is ste fipdztss
LOd dz¢° MistelzC sk s o dsiz gSlss ditetsds jodlsflzs] & 2y Is
LOddh Ot 5! fyw ' Mdets §soowLOdeddBd L d5j R Odz

356 const composedBoard = await this.composer.compose(board, generationId);

357 const playerMats = (await this.playerMatRenderer.render(board, generationId))?.items 22 [];
358 const composed = composedBoard ? { ...composedBoard, playerMats } : undefined;
359

360 return {

361 board: {

362 ...board,

363 finalSwgPath: composed?.svgPath,

364 finalSvgRelativePath: composed?.svgRelativePath,

365 playerMats,

366 Ts

367 composed,

368 1

369 ¥

370 ]

{ Mz dzBCA Ritc Bz 0 Odzdzw V¥ ' @ dzy dzs O D@ | Is*

l sdzj & Misdls! daj dzdhj Ilsj BOIsdydsk € Otsls
0 dCtedMisOdzdz®dz" [t GcOfr o EBsykls! BRisd
ZOB stk ©OLBE 'L SOkCORd IO §tOs ddOdkd
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48 const playerSections = buildPlayerSectionSummaries(params.input.playerProfiles);
41 const printablePackage = await this.pdfPackageService.build({
42 generationld: params.generationld,

43 input: params.input,

44 playerSections,

45 skeleton: params.skeleton,

46 theme: params.theme,

47 rules: params.rules,

43 presentation: params.presentation,

49 cards: params.cards,

5@ render: params.render,

51 s

52

53 const exportPayload = this.exportPackService.build({

54 input: params.input,

55 playerSections,

56 skeleton: params.skeleton,

57 theme: params.theme,

58 rules: params.rules,

59 presentation: params.presentation,

68 assets: params.assets,

61 cards: params.cards,

62 render: params.render,

63 printablePackage,

64 P

65 const archivePackage = await this.zipPackageService.build({
66 generationld: params.generationld,

67 exportPayload,

68 render: params.render,

69 s

70

71 exportPayload.archivePackage = archivePackage;

72 if (archivePackage.zipRelativePath) {

73 exportPayload.downloadable.archiveZipRelativePath =

74 archivePackage.zipRelativePath;

75 exportPayload.manifest.filesPlanned.push(archivePackage.zipRelativePath);
76 1

t Mz dBBTA Bltcdslz o Odzdz? Htclz$ s @detSE G B ztf @Yoyl

] " Mmdzw ejdzgd OY" Cte® 9)Jj &BO ctslstso d
ftcOoddzO, 6fdMm oHB~0d ¢d, ¢OtlsSd, (tdd,
Pdf PackageService Wtttdikz® sCtej &3d2  OC J Lk
ZIP-Otcn " 9 . BBt By dzO L OosOdzlsOydlsd 2 od¢
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444 const createdGame = await tx.game.create({

445 data: {

446 userlId,

447 title: result.theme.title,

448 description: result.presentation.shortPitch,

449 genre: result.input.genre,

450 theme: result.theme.world,

451 tone: result.input.tone,

452 mode: result.input.mode,

453 playersMin: result.input.playerscount,

454 playersMax: result.input.playersCount,

455 durationMinutes: result.input.durationMinutes,

456 rulesMarkdown: result.exportPayload.downloadable.rulesMarkdown,
457 setupMarkdown: result.rules.setupText,

458 storyMarkdown: result.presentation.gameBoxDescription,
459 configlson: result.input as unknown as object,

460 resultdson: result as unknown as object,

61 1,

462 I3H

it dMEzdzetb®) B4J. 8] Y J dzgdg? MW stedzgtso Odets™ G e

AT 20z dz WO2dzd HBHOBIs! Mw Hts L Of dMmk
f zOdzgh jIsd cHfO8 jjlso WOEBREIMP [HEOLE §° Mmdzw
Mty duGjL jtcoseoa Odzd?2 HBMIsEY IsO L d3' dgs
(tcd®),stsBlsts ctelz kM " hdzets LG dzj eso Odets IsO

547 await consumeReservedGenerationAccessTx(tx, generationId);
548

549 const generationupdate = await tx.generation.updateMany({
550 where: {

551 id: generationId,

552 status: {

553 not: "CANCELED",

554 },

555 1,

556 data: {

557 gameId: createdGame.id,

558 status: "COMPLETED",

559 progress: 100,

560 finishedAt: new Date(),

561 outputJson: result as unknown as object,
562 errorMessage: null,

563 s

564 s

565

566 if (generaticnUpdate.count !== 1) {

567 throw new GenerationCanceledError();

568 }

569

570 return createdGame;

571 1)s

572

573 return game.id;

574}

t d fkz dzBT) @o. j3teh j dzdz® & j dzgj 6Oy’ ° kO ftedood
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Forge a playable game with the real
generator
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Your inputs become
a usable creative
brief

The Al defines the
promise of the game
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