cf/x

DML

(Dynamic Mission Library)

for DCS

Version Il

© 2022 - 2024 by Christian Franz and cf/x

Version 2.2.6 — 2024-06-20



Table of Contents

1 FOreWord 10 VEISION 2. ..o e ee et e ettt s s e e e e e e e eattaaa e e e e e eeeeeasennaaaeeaaeeennnes 19
1.1  Howto getstarted QUICKIY ..........ouuuiiiii i 19
1.2  What you need to KNOW alr€ady ...........ccovviiiiiiiiiieeeiiieeiee e 19
1.3 NO SCrPtNG, NO LUB ....uuuiiiiiiiiiiiiiiiiiii e snenennnnee 20
R S 10| /(@ ] 20

2 PO ACE 21
2.1 WAt IS DML oo 21
2.2 DMLINANUISNEIL. ... e 23
2.3 ADOUL thiS DOCUMENT......cciiiiiiiiiiiiieeeeeeeee e 26
2.4 DISCLAIMER ...t 27
2.5 COPYNGNT oo 27
2.6 ACKNOWIEAGEMENIS... ..ot e e e e e 28

ST 1o i oo 18 oxx T a1 (o 1N I 1Y/ | TR 30
3.1 DML MOGUIES. ......cceeeeeeeeeeeee e 31

3. 1.1 “BUIldiNg BIOCKS ... 32
3.1.2  “Big Ticket” MOAUIES .........coooeiiiiii i e aanees 34
3.2 Other Aractions (OVEIVIEW) ......iieeiiiieeiiiiie e eee ettt e e e et s e e e e e e aeaa e e e e 36
3.2 1 TNE DEDUGGET .. 36
I o €] 1S3 (=] o= TR 37
3.2.3 Multi-Player support BUIlt IN..........ooooiiiii e 37
3.2.4  Fully Documented DEIMOS......ccooieeiieeeeee e 37

4 USING DML ... 39

N I 1= 0 = ] T 39
4.1.1  Add DML tO YOUFr MISSION ......couuiiiiiieeeeiiiiiiee e e e et e e e e e e e et e e e e e e eeaannes 39
4.1.2  Adding Building BIOCKS t0 YOUI MISSION.....cccoiiiiiieieeieeeeeeeeeee e 43
4.1.3 Placing DML Modules onthe Map ........ceeiiiieiiiiiiiiicee e 43
4.1.4  Wait... Attribute Editor? What's that? ..., 44
4.1.5  Attributes and their DefaultS............ccoiviiiiiiiiii e 45
4.1.6  That textin the upper right COrner.........cooooiiiiiii 45
4.1.7  Adding more attribUeS ........oooeii e 46
4.1.8  Of OUtPULS! AN INPULIS? ... 47
4.1.9  ConNecCting the dOtS ......ccooiiiieeeee e 48
4.1.10 Controlling modules through INfOULPULS .........ccooeiiiiiiiiiiii e 48
4.1.11 What? Where? When? HOW?. ... e 51
O 2 T IR Y] o = | P SSRRPPPRTRN 52



4.2 The “CroWN JEWEIS ... oo 53

4.2 1 ClONEZONES ... 53
4.2.2 TESTT=] o 1] USSP 53
4.2.3 (7= 10 [0/ =T o U P 54
4.3 The “ObSCUIre JEWEIS” ......... i e e e e e e e eeeees 55
.31 PeISISIBNCE .. 55
4.3.2  SSDCIENT ... 55
4.3.3  THEDEBUGGER ..ot 55
DY I T (T =T o Tt PP PPPPPPPPPPPP 57
5.1 DML COre CONCEPLS tuuuiiiiiiiiee ittt e ee et e e e etes e e e ts e e e e et s e e e et e e e e eata s e e eataaseeaasaneaeees 57
5.1.1  Z0NES @Nnd AttHDULES .....uuii et e et e e e e e e e 57
5.1.2 So what, exactly, are AttDULES? .......ooi e 58
5.1.3 Module Configuration ZONES ............ouuiiiiiiiii e e e e 59
5.1.4  ZONE SNAPE ...ttt bbb nnnnne 60
5.1.5 FIAGS IN DML 61
5.1.6 FUMher thOUGNLS ... 69
5.1.7 Multiple OQULPUL FIAQS ......ooviiiiii e e e 72
5.1.8  Attribute SynonymMs — WHY? ........uuiiiiiiiiiiiiiiiiiiiiiiiei e 72
5.1.9 DML Flags: Named, and Local FIags ..o 73
LI o 1Tl F= LI @] g [T =T o) R 76
5.2.1  Orders (SPAWN ZONES)......uuuuuuuuunuuunnunnnnnnnnnnnnessnnnnsssnennssssnseesssnsnseeeeneseeneneneeene 76
5.2.2  Spawn FOrmations (SPAWNEIS) .......uuuuuuuuuuueuniiinnenniinunnnnnnnnesnnnnnnnnnnnnnnnennnnnnnnne 78
5.2.3  Spawning: Type String and Type String ArrayS..........ccuuviiieeieeeeeeeeriiiiieeee e 79
5.2.4  Zone OWNership / OWNE ZONES......cccieeeiiiiiiiiiiiieie e eeeeeeie e 79
5.3  “Building BIOCKS” MOAUIES..........cooviiiiiiiiiiiiiiiii 81
5.3.1  Core Abilities (shared by all DML ModUl€S) .....cccooeeiiiiiiiiiiiiiiieeeeccieeee e, 82
ST B~ 410 (Yo T 88
5.3.3  INAFIAGS. .. ettt 90
5.3.4  PUISEFIATS ...eveiiiiiiiiiiiiiititt it nnne 97
5.3.5  delayFlags (“TIMEr”")........uu it 100
TG T T - 1 £ =N - Vo 103
5.3.7  xFlags (Flag Combining / TEStING) ........uuuuruumummiiiniiiiiiiiiiiiiiiiiiiiiieniieneennnennnans 105
EoTRC Tt T o o= oo T P 112
5.3.9 COUNTDIOWIN . ...ttt ettt ettt ettt e ettt e e ettt e e e e et e e e eea e e e eeennns 116
5.3.10 objectDestructDetector (map/scenery object destruction) ...............ccccueveeenes 120
5.3. 11 SPAWNZONES ... ettt ettt e e ettt e e et e e e e e et e e rrb e e 123
5.3.12  ClONE ZONES ...t 130



5.3.13  ODJECISPAWNZONE .....ouiiiiiiiiiiiiiiiiee i 157

5.3.14  CArgORECEIVEIZONE. .....uuiiiiieee i eeeeeee ettt e e e e e e et e e e e e e aa e e e e 163
5.3.15  AHIIEIYZONES ... et 165
5.3.16  ATHEIY Ul ..ot e e 168
5.3.17  OWNEAZONES ...ttt e e e e e e e e ettt a e e e e e e e e e arar e e aees 171
5.3.18  fACIOIYZONES ... ..ot 183
5.3.19  FARP ZONES ... 191
5.3.20  MAPMEAIKEIS ... .uiiiiiiiiiiiiiii e 195
ST 20 R V|5 = 196
R T £ 0111 T [ PSP 200
TR T T U {1 7o ] = TR 212
5.3.24  gIrOUPTIACKET ....uuuiiiiiiiiiiiititteitet it 217
5.3.25 wiper (Unit/Object/Debris removal) ............ciiiiiiiiiiiiiiiiicn e 223
5.3.26  TAAIOTTIGOEN ...ttt 228
5.3.27  DASECAPIUINEA ... .uuiiiiiiiiiiiiiiiititeit e 230
TR 72 S B Vo [0/ o T 232
TR A B o (= T (= 243
5.3.30  IMPOSIONS ...ttt ettt a e e r e 246
5.3.31  POISISIEINCE ...ttt e 250
TR G A U | 11 (=] £T 1] (] [ = 254
5.3.33  SEBQUEIICET ..ttt eee ettt ettt e e e e e e e e a e e 256
B.3.34 I X e e 261
5.3.35 LZ (LANAING ZONE) ...ovvuuiiiieeeeieeecee et e et e e e 264
5.3.36  COUNTEI ... ettt ettt ettt e e ettt e e et et e e e e et e e e e rb e e e enaneas 267
5.3.37 valet (greet and goodbye PIAYEIS).........uuuuuuurummiiiiiiiiiiiiiiiiiiiiiieieinieieeeeeeeeeeeaes 269
TR R 1 1= 1 (=74 o ] - 275
5.3.39  PIAYEIZONE..... e 278
5.3.40  TACAN L.ttt e e e e e e et e e e e e e e nreaees 280
5.3.41 (Simple) MiSSION RESIAI........uuuiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiaeebbbeeeeeeeeeeeeeeeeeenneee 284
5.3.42  AIMIEIA ..o e 285
ST B0 T o 11 oV | 291
5.3.44  grOUNUEXPIOSION ...uutiiiiiiiiiiiiiiiitiiitiiiitiie s sessennnenes 295
5.3145 S EN .ttt e ea s 299
5.4  “Big Ticket” (“drop-in") MOQUIES............cooiiiiiiiiiiiiiiee e 301
54.1 Player Score / PlayerSCoreUl ........cooooooeiiieeieeeeeeeeeee e 301
5.4.2  cfxHeloTroops (Troop TranSPOIT) ........uuuuuuuuuruueeeennereunninninnnennnennnnneneneennennnene 316
5.4.3 o172 11V = = T 1= P 319



5.4.4  AUIOCSAR. ... 327

oI N I 41 (=0 I N L1 = T [ RR 329
546  Guardian ANGEL.......couuiiiiii i 333
5.4.7 PaArashOo ......ccoooeieeeeee e 338
B.4.8 IV ATl e e e et e e e e e e nanees 339
oI = (= Toto ] T 1Y/ [ Yo [ 348
ST O =1~ o 1 =T o | 357
5.4.11 SSDSINGIEUSE (TDC).....uuueiiiiiiiiiiiiiiiiiiiii e 361
5.4.12 unGrief (enforce PVP/PVE mode, no friendly KillS).........cccoooieeiiiiiiinn, 362
5.4.13 Willie Pete (FAC - Artillery for Targets marked with Smoke) ........................ 366
5.4.14 ASW (Anti-Submarine Warfare / SUb HUNEEIS)............uuumiiiiiiiiiiiiiiiiiiiiiiiiinns 372
5.4.15  TaXi PONCE ...uiiiiiiiiiiiiiieii e 382
5.4.16 Shallows (automatically remove ship hUSKS) .........ccccouviiiiiiiiiiiiiiee e, 386
5.4.17 StopGap and StOPGAPGUI .......uuueiuiiiiiiiiiiiiiiiiiiiiiiieiiiieeebee e 387
5.4.18  SItliNG DUCKS.......uutuuiiiiiiiiiiiiiiiiiiiieeeiieb bbb neesenennennne 392
5.4.19 NoGap and NOGAPGUI.......ccciiiiiiiiiiiii et 394
5.4.20 BOMD RANQGE.....cco ittt e et e e e et 397
5.4.21 TDZ (TOUCN-DOWN ZONE) ....uutuuiiiiiiiiiiiiiiiiiiiieiiiiiiiesibsseseseesssssessesnseseeseeeennnnnes 404
5.4.22 Scribe (Player 10gQiNg) .........uuuuuuuuuuuuiniuiiiiniiiiiieiieiieiieeeeeeen e 409
5.4.23  CIVHEIO ... 413
5424 SIOMY ©..oveeeeeeeeeeeeee e ettt ettt n ettt ettt et n e aeneas 417
5.4.25  REAPIE ..ttt et a e 419
oI G I |V o o [0 L= AN o = 426
5.5  Server-based MOdUIES.............ooovviiiiiiiiiii 427
55.1 SIMIG UL e et e et e e e e e 427
55.2 SEOPGAPGUILL....cee e 427
55.3 NOGAPGUI ..o e e e e 428
(ST S Y (=] ol PP PP PP PPPPPPPPPP 430
6.1  WhatiS PErSISIENCE?......coiiiiiiiieiiiee 430
6.1.1 FOR YOUR OWN PROTECTION: READ THIS CAREFULLY ...........ccuuee. 430
6.1.2 De-Sanitizing LFS and 1O ... 431
6.1.3  Security Threat ASSESSIMENT ........uuuuuuuiiiiiiiiiiiiiiiiiiiieaeeaeaeereeeeeeraeaee e 432
6.1.4  Mitigating Measures (if you are uncomfortable with persistence) ................. 433
6.2  Why persistence is currently difficult in DCS ..........cooiiiiiiiii e, 433
6.3  Using Persistence in your MISSION ...........ccuuiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeee 435
6.4  Using persistence with DML MOdUIES ...........ccooviiiiiiiiiiiiiiiiii 435
6.4.1  Restarting from scratch: ‘Fresh Start’ ... 436



6.4.2 Restart after Mission Update: versionID attribute ...............cccoooeeeeeeieeeeeeee, 436

6.5 Mission Loading: Sequence Of EVENLS .........ccooiviiiiiiiiii e 436
6.6  Shared Data between MISSIONS...........ccuuiiiiiiiiiiiiie e 437
6.7  ME INTEQration ....ccooviiiiiiiiiiieeeeeee e 437
AN R V= €1 o] o1 1 R 438
6.7.2  SaVING FlIag VaAIUES ........oii et 438
(oS T ©o ] 10 [0 1= 1110 ] o PSS 438
6.8.1  SAVE LOCALION .....cciieiiiiiiei et e e e e e e e e 438
6.8.2  ‘Unconfigured’ persisteNnCe...........uuciiiiiiiiiiiiiiic e 440
6.8.3 Persistence CoNfig ZONE........coiiie i 440
THE DEBUGGET ... 443
7.1  Using The Debugger (SUMMAIY) ......ccouuiiiiiiiiiiiiiiiiiieieeeeeeeee e 445
7.1.1  Adding The Debugger to your mission (DML) ...........coviiiieiiiiiiiiiiiiiiieee e, 445
7.1.2  Adding The Debugger STANDALONE t0o your miSSion ................eueeveeeeinnnnns 445
7.1.3 During design (MiSSION EdItOr) ......ccooeeeeeeeeeeeeeeeeeeeeee e 445
A S 1 Y T T o 446
7.1.5 Debugger commands (OVEIVIEW) .......uuuueiiiieeriiiiiiiiee e eee et e e e eearaans 447
7.2 Interactive Use during MISSIONS ..........ccoiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeee e 456
7.2.1 Remembering it for you wholesale: -helpand -? .............oooeei 457
7.2.2 Fundamental commands: -show, -set, -flip and -inc............cccccooooiiiiiinnnnnnn. 457
7.2.3 Let the Debugger work for you: -observe and -0 ............cccoeeeveveeeeeieeeeeeeeee, 458
7.2.4  LOSING INTEreSt: -TONGET ... uuuuiiiiiiiiiiiiiiiiii e 459
7.2.5  Annotating Message HiStory: -NOLE ..........coovviiiiiiiiiiiiecieee e 459
7.2.6  Clearing the SIate: -TESEL .......coviiiiiiei i 460
7.2.7  Getting the BIG picture: -snap and -COMPAIe..............uuuuemmmmmmmmmmneniinninniennnnns 460
7.2.8 Bringing in the (big) GUNS: =SPAWN ........uciiiieeiiiiicee e 461
7.2.9  Getting rid Of ‘@M -rEMOVE........uuuiiiiiiiiiiiiiiiiiiiiiiiieeiee e eeeeeeeeneennennnnne 463
7.2.10  SMOKE ON! =SIMOKE ....vviiii i e et e e e e e e e e e e e 464
7.2.11 B0OM Baby! - DOOM ...ttt 464
RS T (1 [T g == U 465
4% 70 R © o o To I (oo o =T =T o T i I o SR 465
7.3.2  ANAIYZE TiS: =@ ...uuuiiiiiiiiiiiiiiiii e 465
7.3.3 WIS fOr WARNING: -W....etiiiiiiiiiiiiiiiiie ettt e e e 465
7.4  Big Brother: ODSEIVEIS ... 467
7.4.1  Creating an observer: -new and NEW fOr ................uuuuuiiuiimiiiiiiiiiiiiiiieeeean. 467
7.4.2  Adding flags to observers: -observe With...............cccccviiiiiiiiiiiiiiiiiis 468
7.4.3  Changing an observer’s condition: -update t0 ............cccoeviiiiiiiiieeeeeiiiiiine 468



7.4.4  Supported Observer CONAItIONS ..........uuuururuieiiiiiiiiiiiiiiieeee e 469

7.4.5  Show me what You got: -liSt.........uviiiiiiic e 469
7.4.6  Show and tell: -show observername ............cccccuevviiiiiiiiiiiiiiiii. 470
7.4.7  WhO'S ZoOmMin’ WNO: -WHO .....cooiiiiiiiii e 470
7.4.8 ... and Forget Me Nots: -forget With ..............cccccoiiiiiiiiiiiie 471
7.4.9  Oh, snap! -snap 0DSEIrVErNaAME. ..........cceviiiiiiiiiei e 471
7.4.10 The spotless mind: -drop observername..............cccovvvvviiiiiieeeeeeceeecee e, 471
7.4.11  Main switch: -Start and -StOP ..........uvuuuurmmmiiiiiiiiiiiiiii e 472
7.5 Saving the Debugging Log: -save [filename]..........ccccooeeiiiiiiiiiiiiiieeecceee e, 473
7.5.1 Using -save [filenName] .........ooiiii i 473
7.5.2 HOW tO €NADIE -SAVE .....oeeeiieie e e e e 474
7.5.3 Do | have to add PersiStENCE? ......ccoeeeeeeeeeeeee e 474
7.6 Integration With Mission Editor (Optional) ............ccceeiiiieiiiiiiiiiii e, 475
7.6.1  Creating ODSErVers iN ME............uuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiee e 475
7.6.2  Dedicated and Stacked Zones, tracking local flags ...............cccvvevimiiiiiiinnnnnns 476
7.6.3  Activating EVent MONITOMNNG..........uuiiiiieeiiiiiiiiiie et 476
7.6.4  Setting up Generic StaNd-INS .........ciiiiiieiiiicie e 477
7.7  Adding The Debugger t0 YOUr MISSION .........ccuviiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeee e 478
7.7.1  Stand-Alone (NO DML in YOUI MISSION) ......uuuuvuuuuiuniiiinnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnes 478
7.7.2  DML-€NhaNCEd MISSIONS ......uuuuuururuiinuunruninniennennnnnnnnrnnennnnnneneeersnnneeeneennennnnne 478
7.7.3 ME ALHDULES .o e e e e e e e e e e aeeens 479
7.8 BugHUNt- ALIVE dEMO....ccoiiiiiiiiiiiiii 482
7.8.1 Please ignore me: Self TESt......cooiiiiiiiiieie e 482
7.8.2  Observing and setting flags to debug your mission ..........c....ccoovvviiiiienne.n. 482
7.8.3  Setting flags to skip/advance miSSioN StAgesS .............uuvrurmmmmmmmmmmmnniiniiininnnnnns 484
7.8.4  Using Observers and snapshots to debug your mission.............cccccceeeeeeene.. 485
7.8.5  Setting up ObSErvers iN ME ..........coiiiiiiiiicce e 487
7.8.6 Debugging local flags, flag conCurrencCy............cccooeeeiiiieeeeeeee, 488
7.8.7  Now hear this: debugMsg and sayWhen observer attributes........................ 490
7.8.8 Mission Discussion: What DML does in thisdemo...........cccccceeiiiieiiiieiinnnnnnn. 491
7.9 Debug events and MOre ((MIZ) ......ooooiiiiiiii e 492
7.9.1  Starting the MISSION .......uuuueiiiiiiiiiiiiiiiiei bbb eeeeeaeeennne 492
7.9.2 LAY S o] o PSS 493
Tutorial / DEMO MUSSIONS. .....uuiii ettt e et e e e e e e et a e e e e aeeeeeeea e e e eeaaeeeneees 498
S TNt R O 1V V1 S 498
8.2  Smoke'em! DML INtrO.MiZ.....uuiiiieieeeeee e 504
8.2.1 Demonstration GOAIS .........uuuiiiie e 504



8.2.2  WhAL TO EXPIOIE ...ttt 504

S 20 B I o U1 [ I 505
8.3  Object Destruct Detection (ME Integration).mMizZ ...........cccovvveiiiiiiiieeeeeeiiiiiieae e 506
8.3.1 Demonstration GOAIS .........uuuiiiie e 506
8.3.2  WhAL TO EXPIOIE ...ttt 506
1S R R I o U1 I 507
8.4  ADF and NDB FUN.MIZ .....cooiiiiiiiiiii e 508
8.4.1 Demonstration GOAIS ........uuuuiiiie e 508
8.4.2  What TO EXPIOTE . ..ottt e e e e 508
S R I Lo U1 [ I 510
8.5  Atrtillery Zones Triggered.Miz ...........ccoovviiiiiiiiiiiiiiiiie 511
8.5.1 Demonstration GOAIS ........uuuuiiiie e e e e e 511
8.5.2  What TO EXPIOTE ....ceeeiiiiii ettt e et 511
8.5.3 3 Yo 1= T o PP 513
8.6  ME Triggered SPaWNS.IMIZ .........ccouuiiiiiiiiiiiiiiiieeeeeeeee e 514
8.6.1  DemONSIration GOAIS ..........uuuuuuuuuuuiiiiiiiiiiiiiieiieiieerereeneerenrrrrrrrrrrnerereeeeraenrnnne 514
8.6.2  What TO EXPIOTE ....ceeeiiiiiii e e et e e 514
8.6.3 D Yo 1= T o PP 515
8.7  Spawn Zones (training and 1aSiNg).MIzZ ............coouiiiiiiiiiiiiiiiiieeeee 516
8.7.1  DemONSIration GOAIS ..........uuuuuuuuuuuuiiiiniiiiniiirnieiannnnnnrnnereenrrrrerrrerenereneernnnnene 516
8.7.2  WRHAL TO EXPIOTE ...ttt 516
8.7.3 D ESY o 1= T o PP 517
8.8 Random Glory / Random Death (rndFlag)..........ccccceeiiiiiiiiiiiiiiie e, 519
8.8.1  DemoNStration GOAIS ...........uuuuuuuuumuiiiiiiiiiiiiienniiienenneeenneanneenreenreneeneennenennnnnne 519
8.8.2  WhAL TO EXPIOTE ...ttt 519
SIS T N I o U1 [ o 522
8.9  Pulsing FUN.MIZ (PUISEFIAQS) .. ..cooeiiieeee e 524
8.9.1 DemonStration GOAIS .........uuuiiiieeeii i e e e 524
8.9.2  WhAL TO EXPIOTE ...ttt 524
8.9.3 3o 1= [ o PSS 525
8.10 Attack of the CloneZ.miz (Clone Zones and Delay) ...........ccoovviiiiiiiiiiieniinnnns 526
8.10.1 Demonstration GOAIS ..........ccciviiuiiiiiiieeee e e e e e 526
8.10.2 What TO EXPIOTE ...t e e 526
S0 IO TR T I =T o B =1 o) o U 532
8.11 Flag Fun — LOCAL FLAGS (& raiSEFIagsS) .......uuuururuuuieriiiiiiiiiiiiiiiieininniinnnnnnnnnns 534
8.11.1 Demonstration GOAIS ..........cccvviiuiiiiii e ee e e e e e 534
8.11.2 What TO EXPIOTE ...t e e 534



o J I G T B 11~ o U =11 (o] o [P 536

8.12 Once, twice, three times a maybe.miz (Event Count Down) ..............cccevvvvnnnnn. 537
8.12.1 Demonstration Goals: The g#rending SPawWNer............ccvvieeiieeeeiveeiiiiee e, 537
8.12.2  WhAt TO EXPIOTE ...ttt 538
S0 I T I =T o U =1 o ) o 539

8.13 Bottled Messages.miz (Messenger, timeDelay) .........cccccoevieeeiiiiiiiiiineeeecein, 540
8.13.1 DemONSIration GOAIS ..........uuuuuuuuuuiiiiiiiiiiiiiiiiiiiiirieraeeaeeeeeeeeee e 540
8.13.2  WhAt TO EXPIOTE ...ttt 540
S R TR T I o U1 [ I 541

8.14 Follow Me! (Unit ZONES & MESSENUEN).....ccuuiiiieieeeeeeieeeiee e e e e e e e e e e eeaanns 543
8.14.1 DemonStration GOAIS ..........ccciiiiuiiiiiii e e e e e e 543
8.14.2  WhAL TO EXPIOTE ...ttt 543
S T T I o U1 [ o 545

8.15 Clone Relations (Advanced TOPIC) ...ccoeveeeeeeeeieeeeeeeeeee e 547
8.15.1 DemonsStration GOAIS ..........ccciiiiuiiiiiii e eeiiieee s e et e e 547
8.15.2 What TO EXPIOTE ....ceeeiiiiiei ettt e e e 548
S TG T I o U1 [ o 550

8.16 Moving Spawners | & Il (SpawnZone and linkedUnit, GroupTracker) .............. 552
8.16.1 DemonStration GOAIS ..........ccciiviuuiuiiiie e eeieee e e e et e e e e 552
8.16.2 What TO EXPIOTE ....ceeeiiiiiei et e et 552
S0 0 T I =T o U =1 o ) o PSR 553

8.17 HEIO TrOOPEIIMIZ ...ttt ennneee 555
8.17.1 DemONSration GOAIS ..........uuuuuuuuuuuiiiiiiiiiiiiiieineuneneneeeeeaeenereereenseneennnnnennnnnnnne 555
8.17.2 What TO EXPIOTE .. .ottt e e 555
S TR A T I 11T U 1= o ) o SR 557

8.18 Helo Cargo.miz — cargo SPawn & FECEIVE .......cceiieeeiiiieiiieee e eee et eeeeeanens 559
8.18.1 DemoONStration GOAIS ..........uuuuuuuuuruuiiiiiiiiiiiiiinaeiieeeeneaenaeenereereeereeeeernnnenennnnene 559
8.18.2  WhAL TO EXPIOTE ...ttt 559
SR S TG T I =T U 1= o ) o SR 560

8.19 Artillery With ULIMIZ ... e e e 562
8.19.1 Demonstration GOAIS ..........ccoiiiiiiiiiii e 562
8.19.2  WhAL TO EXPIOTE ...ttt 562
SRS TR T I =T ot B =1 o) o R 564

8.20 Missile Evasion (Guardian Angel).mMiz ... 566
8.20.1 Demonstration GOAIS ..........ccciviuuiiiiiii e e a e 566
8.20.2  WhAL TO EXPIOTE ...ttt 566
S O IR T I =T ot B =1 o) o 567



8.21 Guardian Angel Reloaded (Guardian Angel 3.X) tbC .......ccooviiiiiiiiiiiii. 568

8.21.1 DemoONSIration GOAIS ..........uuuuuuuuuriiiiiiiiiiiiiiieiiieiraeeaeeaaeeeeeeeeeree e 568
8.21.2 What TO EXPIOTE ....ceeeiiiiiei et e e e e 568
S T G T I =T o U =1 o ) o 569
8.22 =T oto] TN 1Y/ o L= o o 2SRRI 570
8.22.1 DemONSIration GOAIS .........uuuuuuuiuiiiiiiiiiiiiiiiiiiiiiiieaeaieeeeaeeeeeeeree e 570
8.22.2 What TO EXPIOTE ....ceeeiiiiiii ettt e e e e e e 570
S T I =T od U =1 o ) o 571
8.23 Recon Mode — reloaded (ReCON MOAE 2.X) ....oiiieeeiiiiiiiiiiiee e 573
8.23.1 DemONSIration GOAIS .........uuuuuuuiuuiiiiiiiiiiiiiiiieiieeiaiaeaeeaeeeeeeeeeereeea e 573
8.23.2  WhAL TO EXPIOTE ...ttt 573
S TG TG T I =T o U =1 o ) o P 577
8.24 Owned Zones ME INtegration.Miz .........ccooiiieeiiiiiiiiiiee e 578
8.24.1  LeQACY WAIMING ... .uuuuuuiiiiniiiiiiiiiieiiiiiseabbieseesesaebsesessbse s sesessssssenennnnnnes 578
8.24.2  DemonStration GOAIS ..........ccviiiiuiuiiiii e e e e e e 578
8.24.3 What TO EXPIOTE ....ceeeiiiiiei ettt e e 578
S O R I o U1 [ o 579
8.25 FARP and away.miz (thC) .........uuuuuriiiiiiiiiiiiiiiiiiiiiiiiiiiiiii e 580
8.25.1 DemonsStration GOAIS ..........ccciiiiuiiiiiii e e e e e e 580
8.25.2 What TO EXPIOTE ....coeeiiiiiii ettt e et 580
oL TG T I 1Yot U =1 o) o SR 580
8.26 Keeping The Score: Player SCOr€.MIz ............uuuuuuuiiiiumiiiiiiiiiiiiiiiiiiinineiienennennnn. 581
8.26.1 DemONSration GOAIS ..........uuuuuuuuuuuuiiiiiiiiiiiiiieneieeaeeaereeaeenereerrenreneeernnneneennnnne 581
8.26.2 What TO EXPIOTE ....ceeeiiiiiei ettt e et 581
S IO T I 1Yot U =1 o) o SR 582
8.27 The Zonal Countdown (Local/Global Flag Demo)...........cccceeeeiieeiiiiiiiiiiieeeeeee, 583
8.27.1  DemONSIration GOAIS ..........uuuuuuuuuuuniuiiiiiiiiiiierieiienneneeenaeenerenesenreneneennnennnnnnene 583
8.27.2  WRhAL TO EXPIOTE ...ttt 583
ST T I 11T U 1= o) o SR 585
8.28 Frog Men Training.MliZ........coooiiiiiiiie e e e e et e e e e e eeeeeenees 587
8.28.1 Demonstration GOAIS ..........cooiiiiiiiiiii e 587
8.28.2  WhAL TO EXPIOTE ...ttt 587
SIS TG T I =T ot U =1 o) o 590
8.29 CSAR Of GEOIGIAIMIZ ..o e e e 591
8.29.1 Demonstration GOAIS ..........cccviiiuiiiiiii e eeee e 591
8.29.2  WhAL TO EXPIOTE ...ttt 591
oIS TR T I =T ot B =1 o) o U 594



8.30 Track This! (Group TracCker) .......coouvviiiiiiiiiieeee e 595

8.30.1 DemONSIration GOAIS ..........uuuuuuiuiriiiiiiiiiiiiiiieiieeieiaeaeeaeeeeeeeeeraee e 595
8.30.2 What TO EXPIOTE ....ceeeiiiiiei ettt e e e e e e e 595
RGO IR T I =T o U =1 o ) o 597
8.31 WatChflags DEMO .......ccovviiiiiiiiiiie 598
8.31.1 DemoONSIration GOAIS ..........uuuuuuuuuriiiiiiiiiiiiiiieiieiieaareeaereeeeeeeeeree e 598
8.31.2 What TO EXPIOTE ....ceeeiiiiiei ettt e e e e e e 599
SR 1 G T I =T ot U =1 o ) o 602
8.32 Viper with a double youu (WIPEI).......cooeiiieiiiee e 603
8.32.1 DemONSIration GOAIS ..........uuuuuuuuuriiiiiiiiiiiiiiiiiiiiirieraeeeeaeeeeeeee e 603
8.32.2  WhAL TO EXPIOTE ...ttt 603
SR Y2 T I =T o U =1 o ) o 605
8.33 S (o [ To N CTo N CTo N (R =T [To N WqTo o [=1 o TSP 607
8.33.1 DemonsStration GOAIS ..........ccciiiiuiuiiiii e eeee e e et e e 607
8.33.2  WhAL TO EXPIOTE ...ttt 607
ST 1 TG T I o U1 [ o 608
8.34 xFlags — Field Day (Decisions, Flag Testing).....cccceeeevviviiiiiiiiieeeeeceeiiieeee e 609
8.34.1 DemonsStration GOAIS ..........cceiiiiuiiiiiii e e et e e e 609
8.34.2  WhAt TO EXPIOTE ...ttt 609
ST 7 G N I o U1 [ 611
8.35 Virgin (Civ) Air / Air Caucasus Il / One-Way Air (CiVAIF) ......ccovvvviiiiiiiiiiiiiiiien, 613
8.35.1 DemonsStration GOAIS ..........ccciiiiiiiiiiii e e e e e 613
8.35.2 What TO EXPIOTE ....ceeeiiiiei et e e 613
ST 1T TR I o U1 [ o 615
8.36 Count Bases Blue (baseCaptured, XFIags)........coooeeeieeeiiiiieeeeeeeeeeeeee 617
8.36.1 DemONSration GOAIS ..........uuuuuuuuuuuiiiiiiiiiiiiiieineiaeeenaeeeeaeenareereerreneeeeenrenennnnnne 617
8.36.2 What TO EXPIOTE ....cceeiiieei et e e et 617
SR 0 T I =Tt U =1 o) o SR 618
8.37 Pilots at their Limits (Limited AIframes) ............uuuurummmmmimiiiiiiiiiiiiiiiiiiieieiniin. 620
8.37.1 Demonstration GOAIS ..........ccoiiiiiiiiiii e 620
8.37.2 What TO EXPIOTE ... e 620
SR A T I 11T o U 11 o) o SR 622
8.38 Gate and Switch (Changer — Pulse & Gated Switch) ...........cccoeiiiiieiiiiiiiiinnnnn. 623
8.38.1 Demonstration GOAIS ..........ccoiiiiiiiiiii e 623
8.38.2  WhAL TO EXPIOTE ...ttt 623
SRS TG T I~ od U 11 o] o SR 626
8.39 [CToTolo ] g T=T (V1T 1] ) PN 628



8.39.1 DemONSIratioN GOAUS .......cuieieieee et ettt e s 628

8.39.2 What TO EXPIOTE ....ceeeiiiiii ettt e e e e e e 628
ST 1 TG N I Lo U1 [ I 629
8.40 The Danger Zone (MP — PVP Zones in PVE) ... 631
8.40.1 Demonstration GOAIS ..........ccoiieiuiiiiii e e 631
8.40.2 What TO EXPIOTE ....ceeeiiiiiei ettt e e e e e e 631
SO T I o U1 (o I 632
8.41 Reinforcements a la Carte (Radio Menu, Cloner, Dynamic Reinforcements,
MISSION RESTAI) ...ttt 633
8.41.1 DemONSIration GOAIS ..........uuuuuuuuuriiiiiiiiiiiiiiiiiiiiieearaeeaeeeearee e 633
8.41.2 What TO EXPIOTE ....ceeeiiiiiii et e et 633
S G T I =T o U =1 o ) o 636
8.42 Delicate Subjects (‘brittle’ exploding units) tbe...........cooieiiiiiiiiiiie s 639
8.42.1 DemONSIration GOAIS .........uuuuuuuuuuuuiiiiiiiiiiiiiieiieiieneereeaeerenrerrrrrrreneeeereeeneenrnene 639
8.42.2  WhAL TO EXPIOTE ...ttt 639
S T I =T o U =1 o ) o 640
8.43 Forever-looping Spawns (Server-friendly endless respawns) .........cccc.eeeeeveenns 641
8.43.1 Demonstration GOAIS ..........ccciiiiuiiiiiii e e e e e 641
8.43.2  WhAL TO EXPIOTE ...ttt 641
S5 TG T I o U1 [ o 644
8.44 Impossible Impostors — Using IMPOSTOrS .......cooiieeiiiiiiiiiiiee e 645
8.44.1 DemonsStration GOAIS ..........cccviiiiiiiiii it e e e e e 645
8.44.2  WhAL TO EXPIOTE ...ttt 645
S T I o U1 [ o 649
8.45 Being Persistent (load and save @ MiSSION) ...........uuuuuruiiiiimmiiiiiiiiiiiiiiiiiiininnannn. 650
8.45.1 DemonsStration GOAIS ..........ccciviiuiiiiiii e e e e e 650
8.45.2 What TO EXPIOTE ....coeeiiiiiei ettt e e 650
S TG TR I o U1 [ o 652
8.46 Sequencing FUn (SEQUENCETS) .....coooiieeeeeeeeee e 654
8.46.1 Demonstration GOAIS ..........ccciviiuuiiiiii e e e 654
8.46.2 What TO EXPIOTE ..ot e et 654
S L0 T I =YX U 1= o) o SR 657
8.47 Departures and LandingS.MIZ (LZ) ........uuuuuuuuueeiiiiiiiiiiiiiieinieneieennnneneenennnnenneen. 658
8.47.1 Demonstration GOAIS ..........cooiiiiiiiiiii e 658
8.47.2 What TO EXPIOTE ... 658
S T I 1Yo U 1= o) o SR 661
8.48 Willie Nillie (Willie Pete / Player Score drop-in).........ccoueeeeeiiiiinieeeeeeeeiiieee e 662
8.48.1 Demonstration GOAIS ..........cooiiiiiiiiiii e 662



8.48.2  WhAt TO EXPIOIE .....eiiiiiiiiiiiiiiieiiiet e 662

ST N I o U1 I 665
8.49 FeatS and QUIOCSAR........uuuieiiiiiiittteiiiteeeeeeeaaeeebaeee bbb aesssbseeeseessessssnnnnes 666
8.49.1 DemonsStration GOAIS ..........ccoiieiuiiiiiii e 666
8.49.2  WhAt TO EXPIOTE ....eeiiiiiiiiiiiiiiiieiiei e 666
S L TG N I o 011 I 667
8.50 Slot-Blocking and You (SSBCHENt) ........uueiiiieeiiiiccee e 668
8.50.1 Demonstration GOAIS ..........ccoiieiuiiiiii et 668
8.50.2 What TO EXPIOTE ....ceeeiiiiiei ettt e e e e e e e 668
ST ORI o U1 I 670
8.51 BFM Combat Trainer (moving zone, cloner & useHeading) ..............cccccvvvvveenene 671
8.51.1 Introduction / Demonstration GOalS..............uuuiiiiiiiiiiiiiiiiii e 671
8.51.2 What TO EXPIOTE ....ceeeiiiiiei et e e et e e 672
ST O T I =T o U =1 o ) o R 674
8.52 Formation Trainer (messenger, counter, MOViNg ZONE) ...............uvverrrrmevennnnnnns 676
8.52.1 DemONSIration GOAIS ..........uuuuuuuuuuuiiiiiiiiiiiiiirineerenenreeeeerreerrrerererreeerreererneneae 676
8.52.2 What TO EXPIOIE ....ceeeiiiiiei e e et e e 676
ST T I [T o U =1 o ) o R 682
8.53 Hope you guess my name (Cloner Name Schemes) .............uevvvvvviiiiiiiiniinnnnne 683
8.53.1 DemONSIration GOAIS ..........uuuuuuuuuuuuiiiiiiiiiiiiiriieereaeereearereerrrrrrrrrereeerrreeeeeennnne 683
8.53.2  WhAL TO EXPIOTE ...ttt 684
ST IC T T I =T o U 1= o) o SR 691
8.54 | say hello goodbye (Valet) ......ouuuuiiiieeiieece e 693
8.54.1 DemONStration GOAIS ...........uuuuuuuuuuuiiiiiiiiieiiieiieieeninneaeeaeenrrrerreereneeeeennennnnnnnne 693
8.54.2  WhAL TO EXPIOTE ...ttt 693
ST 7 G TR I o U1 [ o 695
8.55 Davy JONES’ ROCKET (ASWV) .....uiiiiiiiiiiiiiiiiiiiiiieeeiaensnennnnensnennnnnnssssnnnnsssnnnnsnnnnnnes 697
8.55.1 Demonstration GOAIS ..........ccciviiiiiuiiii e e e e 697
8.55.2  WhAL TO EXPIOTE ...ttt 697
SISO T I =T ot B =1 o) o R 702
8.56 Taxi Police (policing airfield speed limitations)...........ccooeeuiiiiiini e 704
8.56.1 Demonstration GOAIS ..........ccciveuuiiiiiii e e e e e 704
8.56.2 What TO EXPIOTE .....coeeiieiei e e e 704
SIS RC T I =T o B =1 o) o 707
8.57 Big Score: MoreScore.miz and LaterSCore.miz ..........ccccvvvveeeeiiiiiiiinniiceeeeeee 708
8.57.1 Demonstration GOAIS ..........ccciiveuiiiiiii e 708
8.57.2 What To Explore in MoreScore: Feats ...........ccovi i 708



8.57.3 What To Explore in LaterScore: Deferred Scoring / Kill Zones..................... 711

S A S I o U1 I 715
8.58 Effects with a Flare.miz (FIareZone) ...........ccoeiiiieiiiiiiiiie i 717
8.58.1 Demonstration GOAIS ..........ccoiiiiuiiiiiiie e 717
8.58.2  WhAt TO EXPIOIE ...ttt 717
SRS TG N I Lo U1 (o o I 718
8.59 Players in the Zone.miz (PlayerZone)..........cccceeiieeeiiieeiiiiie et 719
8.59.1 Demonstration GOAIS ..........ccoiieiuiiiiiii e 719
8.59.2 What TO EXPIOTE ....ceeeiiiiiei ittt e e e e e e e 719
ST TG N I Lo U1 (o I 719
8.60 Not too shallow at all.miz (Remove ship husks) ..., 721
8.60.1 DemonsStration GOAIS ..........ccciiieuiiiiiiiiee e e e e e e e e e 721
8.60.2 What TO EXPIOTE ....cceviiiiiei i e e e e 721
8.61 No Gap, Nop Glory.miz (StopGap, StopGapGUI) ...........euvvvvemmermiriiiiiiiiiiiiiiinnns 722
8.61.1 Demonstration Goals (Single/Multiplayer) .............ccccuummiimiiiiiiiiiiiiiiiienns 722
8.61.2 What TO EXPIOTE ....cceeiiiiiei et e e e e e 722
S GG T I o U1 [ o 723
8.62 No Gap No, Problem (noGap).miz -- thC............uuiiiiiiiiiiiiiiiiiiiie 724
8.62.1 DemonStration GOAIS ..........cceviiiuiuiiiii e e e e e 724
8.62.2 What TO EXPIOTE ....cceeiiiiii e e e et 724
ST T I 1Yo U 1= o) o SR 724
8.63 My first Factory.miz (OwnedZones 2, Factory 2) .........ceeeeieeeiiieeiiiiiineeeeneeennnns 725
B.63.1  BACKSIONY ..uuuiiii i 725
8.63.2  DemONSIration GOAIS ..........uuuuuuuuuuiiiiuiiiiiiiiiiiiiiineaeaeeeeaeeenereereeerenneeneneennnnnnnne 725
8.63.3  WhAL TO EXPIOTE ...ttt 725
ST G2 B0 S I o U1 [ o 729
8.64 Owned Zones and Factories.miz (legacy migration) ...........ccccceeeeeieeeriiieiiinnnnnn. 731
8.64.1  BACKSTOIY ... ..ttt 731
8.64.2 DemonStration GOAIS ..........ccciiiiuiiiiiii e e e e e 731
8.64.3 What TO EXPIOTE ..ot 731
8.65 Caucasus Hangar.miz (StOPGAP) .. .eeevermmareeeeeieeeeiiiaaa e e eee et eeeeeeeeeeennnns 733
8.65.1 Demonstration GOAIS ..........cccivieuiiiiii e e e 733
8.65.2  What TO EXPIOTE ..o e 733
ST T I =T ot U =1 o) o 735
8.66 Sitting Ducks in a Barrel.miz (SittingDUCKS) ..o, 737
8.66.1 Demonstration GOAIS ..........ccciieuuiiiiii e 737
8.66.2 What TO EXPIOTE ... e 737



TS TRC I B 1Yo U £-1=] (o] o [P 739

8.67 Flag Score.miz (Player Score: coalition scoring via flags)..........ccccceeeiiieeiniinnn, 740
8.67.1 DemONSIration GOAIS ..........uuuuuuuuuuiiiiiiiiiiiiiiieiieiiiiaaaeeeraeeeeeeer e 740
8.67.2  WhAt TO EXPIOTE ...ttt 740
ST T I =T o U =1 o ) o 741

8.68 Take on TACAN.MIZ (TACAN) ..o 742
8.68.1 DemONSIration GOAIS .........uuuuuuuiuuiiiiiiiiiiiiiiiieiiiiieaeaieeaeeeeeeeeeeree e 742
8.68.2  WhAt TO EXPIOE .....eeiiiiiiiiiiiiiiiiiiiieiie e 742
S G 1S TG N I Lo U1 o I 745

8.69 Civ Air International (Civ Air 2.0 “Off-map” locations)............ccccceeeiieeiiiiiiiinnnnnn. 746
8.69.1 DemonStration GOAIS ..........ccciiiiuiiiiiii e e e e e e 746
8.69.2  WhAL TO EXPIOTE ...ttt 746
S G T TR T I o U1 [ o 747

8.70 Airbase mine.MiIz (AIfIEI) .........uueeeiiiiiiiiiii e 748
8.70.1 DemonsStration GOAIS ..........cccvviiuiiiiiiie e eeeiiiees e e e et e e e e 748
8.70.2 What TO EXPIOTE ....ceeeiiiiiei et e e e e e 748
SO TR T I o U1 [ o I 753

8.71 My Immortal (StopGap ‘refresh’ option) ... 754
8.71.1 DemonStration GOAIS ..........ccuiieeuiiiiiii e e e et e e e 754
8.71.2 What TO EXPIOTE ....ceeeiiiiiei et e et 754
S A O T I =T o U 11 o ) o R 755

8.72 Send in the Clones (requestable, airfield) ..., 756
8.72.1 DemONSIration GOAIS ..........uuuuuuuuuriuiiiiiiiuiiiiiieieeeeeieneaenaeeneeeereenrannennnnnennnnnnene 756
8.72.2 What TO EXPIOTE ....oeeiiiieei et e et 756
S T I 1Yo U =1 o) o SR 759

8.73 Allis what | own.miz (OWNAID ..oevee e 761
8.73.1  DemONSIration GOAIS ..........uuuuuuuuuuuiiiiiiiiuiiiiiiineeieneeneaeeaeenereerrenrenneeennnennnnnnene 761
8.73.2  WhAL TO EXPIOTE ...ttt 761
S A TG T I 11T U 1= o) o SR 764

8.74 Bombs Away.miz (bombRanNge) ........coooriiii e 766
8.74.1 Demonstration GOAIS .........ccoiiiiiiiiiiii e 766
8.74.2  WhAL TO EXPIOTE ...ttt eeeennnnes 766
S G T I =T o B =1 o) o 769

8.75 Types and civil liveries (civAir liveries and type control)............cccceeviicienneeee. 771
8.75.1 Demonstration GOAIS ..........cccvviiuiiiiii it e e 771
8.75.2  WRhAL TO EXPIOTE ...ttt 771
S TG T I =T ot U =1 o) o 772



8.76 Boom Boom (explosion, map object destruction revisited)...............cccccvevnennnee 773

8.76.1  DemONSIration GOAIS ..........uuuuuuiuuiiiiiiiiiiiiiiiieiiiiieaaareeeeee e 773
8.76.2 What TO EXPIOTE ....ceeeiieiiii et e e e e e e 773
SO T I =T o U =1 o ) o 776
8.77 Landing LESSONS (TDZ) ....uuuuuiiiiiiiiiiiiiiiiiiiiiiiieiestieisessseeseeeseeseneeseeeeeenesenenennnnnne 777
8.77.1  DemONSIration GOAIS .........uuuuuuuiuuiiiiiiiiiiiiiiiieiiiiiaaaeaeeeeaeeereeereee e 777
B.77.2 What TO EXPIOTE ....ceeeiiiiiii et e e et e e 777
S A T I =T o U =1 o) o 779
8.78 Player Score to Win (PlayerSCOre).........ovuuuuiieii i ee et e e e e eaanns 780
8.78.1  DemONSIration GOAIS ..........uuuuuuuuiriiiiiiiiiiiiiiieiiiiiraeiaeeeeaeeereeeeree e 780
8.78.2  WhAL TO EXPIOTE ...ttt 780
A= TG T I =T o U =1 o ) o P 781
8.79 Clone Factory (CloneZone with Factory) ..........oovivieiiiieiiiiiicie e, 782
8.79.1 DemonStration GOAIS ..........ccciiiiuiiiiiii e e e 782
8.79.2  WhAL TO EXPIOTE ...ttt 782
S A TR T I o U1 [ o 784
8.80 Airfield Mine (airfield, cloneZone, MESSENJEN) .......ccovuviiiiiieeeeeieeiiie e e e 786
8.80.1 DemonStration GOAIS ..........ccciiiiuiiuiiiiiee e e e et e e e e e 786
8.80.2  WhAL TO EXPIOTE ...ttt 786
SIS0 T I o U1 [ o 788
8.81 On The Record (Scribe, Scribe + csarManager) ... 789
8.81.1 Demonstration GOAIS ..........ccciiiiuuiiiiii e e e e 789
8.81.2 What TO EXPIOTE ....ceeeiiiiei et e e 789
SIS TG TR I o U1 [ o 792
8.82 CIVWY HElI o, 794
8.82.1 DemONStration GOAIS ..........uuuuuuuuuuuiiiiiiiiiiiiniinienieeeeneenneeenereerreereneeeeenneneennnene 794
8.82.2 What TO EXPIOTE ....ceeeiiiieie et e et 794
oS Y2 T I =T U =1 o) o R 795
8.83 Red vs. Blue / Blue vs. Red (shared data) .................eeeeeeiimimimiiiiiiiiiiiiiiiiiennnnn. 796
8.83.1 Demonstration GOAIS ..........cooiiiiiiiiiii e 796
8.83.2  What TO EXPIOTE ... 796
8.84 NoN-SSB and SP SIOt BIOCKING ........uvuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiie e 799
8.84.1 Demonstration GOAIS ..........cooiiiiiiiiiii e 799
8.84.2 What TO EXPIOTE ... e e e 799
oS T T I =T ot U =1 o] o SR 800
8.85 What's on the cascading MEeNU............ccooviiiiiiiiiiiii 801
8.85.1 Demonstration GOAIS ..........cooiiiiiiiiiii e 801



8.85.2  WhAt TO EXPIOTE ...ttt 801

SRS 1S TG N I Lo U1 (o I 802
8.86 ST L= SR 0 = o P 804
8.86.1 DemonsStration GOAIS ..........ccoiieiuiiiiiii et 804
8.86.2  WhAt TO EXPIOE .....eeiiiiiiiiiiiiiiiiiiiiiii e 804
SIS TC N I Lo U1 (o I 806
8.87 YT ESES] o] I F= g = RN 808
8.87.1 Demonstration GOAIS ..........ccoiieiuiiiiiii e 808
8.87.2 What TO EXPIOTE ....ceeeiiiiiii et e e e e e e 808
SIS T I Lo U1 [ I 808
9] X PRSPPI 809
LS TR R 1= o 1T - | S 809
9.1.1 Loading MOAUIES ... 809
9.1.2 Module MIiSBehaving? .......ccoo oo 809
9.2 MOAUIE SPECITIC ..eeevviiiiiiiiiieiei 809
S A O (o =74 o ] = 809
9.2.2 Y CTSTST =T T =T SO 810
9.2.3  ODbjeCt DESIIUCE DEIECION .......uuuuiuiiiiiiiiiiiiiiiiietiiiiiii bbb eeeeeeeeenene 810
0.2.4  PlAYEISCOIE ...ttt 810
B T 1] =101 1= o | U UPERRR 810

17



cf/x

DML

(Dynamic Mission Library)

for DCS

Version |l

© 2022 - 2024 by Christian Franz and cf/x

18



1 Foreword to Version 2

From its beginnings as a small library of often-used helpers to its first steps as a mission
designer’s collection of ready-to-use functions, to its current incarnation as a “LEGO®"-like
collection of “bricks” that designers click together to build great missions, DML has evolved,
changed, and grown.

What sets DML apart from many other (often more powerful) mission libraries is its ease of
use: mission designers use Mission editor’s trigger zones for everything, and they never
have to deal with a single line of script code (or ‘Lua’, as mission veterans know to call the
Beast by its name). This allows us to use Mission Editor's GUI to place and set up
everything — including the way that we tell DML how the various modules (“bricks”) should
work. Mission designers control even complex aspects with trigger zones inside Mission
Editor:

2. Main. Other

£, BUUE Gommands. ..
F2, WISSTION, Commands., ..

Value Fii, Previous Ment
BLUE Commands 7l Zeic

Name

radioMenu

coalition blue
itemA Order Flyby
Al flyby

3. Main. Other. BLUE Commands
Fi, Order: Elyby

Fii, Previous Menu

FIZNEXIt

Above example shows how we use Mission Editor to edit a trigger zone to add some
“attributes” (radioMenu, coalition, itemA, Al) and their respective values. And how they later
appear in-game as menus in a players’ “communications” menu tree.

This approach of using Mission editor’s built-in tools has proven tremendously successful
and easy to use. This was by no means assured, and prior incarnations of DML were a bit
inconsistent in this regard. Based on feedback from you and fellow mission designers, DML
Il now aims to harmonize these features and become even easier to use and more helpful.
As DML continues to evolve, we’ll see more features to emerge, and (hopefully) even better
integration that makes creating DCS missions less arduous, faster, and — above all — more
fun. Because fun missions should also be fun to create.

1.1 How to get started quickly

DML is big. This document is frighteningly big. So how can you get the most out of DML in
the shortest amount of time? Like | mentioned, DML is similar to a box of LEGO® bricks: you
don’t need to know everything there is to know before you can start building and you never
use all the bricks at the same time. So it’s fine to start knowing just the basics and then learn
more as your demands expand.

1.2 What you need to know already

First, | assume that you know how to create simple missions with Mission Editor. You know:
create a mission, place a player/client plane, add some units, place a trigger zone. You must
already know how to do that. Also, you must either watch the ‘adding DML to your mission’
video tutorial, or alternatively already know how to add a “Trigger Rule” to a mission.
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And for running the demos that come with DML you must know how to fly at least one plane.
Demo missions in DML use the (free) Su-25T that comes with DCS, so maybe get into that
cockpit now, and spend a few minutes with it to set up the controls and get a feeling for it.

1.3 No Scripting, no Lua

Scripting, or knowing Lua, is not required. More to the point, DML no longer actively
supports people who want to integrate DML with their own scripts. You now simply add
modules and connect inputs to outputs.

Historically, DML grew out of my own mission design efforts; to this day it provides me the
toolbox that | need to accomplish things that are impossible to do with Mission Editor alone.

After DML’s initial public release, it became increasingly clear that people love DML’s
simplicity and “add modules & connect” metaphor; mission designers enjoy to “click
together” various modules without ever having to worry about a single line of code. Although
DML came with comprehensive scripting support, very few (except me) used it. People love
DML’s simplicity, and that’s where I'm focusing on now.

Therefore, as of version 2 of DML, | have slimmed down the documentation, removed many
unnecessary bits involving “architecture” and similar arcane stuff, and focused on the
mission design perspective.

1.4 DEMOS!

We are all looking for different things. DML comes with many modules that each add some
cool ability to your mission. It's a big, varied toolbox with all sorts of exciting stuff. And like in
real life, you'd often only use a few tools per mission. So, what is the best path to using this
bog box of treats? You can old-school it by reading this entire manual (and you’d get a nod
of appreciation for your thoroughness from me).

Or, you can skip ahead to this manual’s Tutorials / Demo section, and then check out the
corresponding “.miz” mission files in the ‘tutorials & demo missions’ folder that come with
DML. Most demo missions focus on a particular feature or ability. So, look for the demo that
most closely sounds like it is what you are looking for. Read the mentioned module’s
chapters, open the .miz in Mission Editor and run it.

Initially, you’ll read about some strange things, like these ‘attributes’ that we add to trigger
zones. Just roll with it and see if the demo does what you want. When you want to use it
yourself, then revert to the first chapters of this manual that explains the fundamentals of
DML (Trigger Zones, Attributes, and Config Zones), and then read the description of those
modules that the demo used to achieve the desired ability.

The choice is yours: jump to Chapter 8 now - or read on...
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2 Preface

Welcome to this document. Thank you for taking the time to actually RTFM — you are wise
indeed to read this, as much of what I've written here could make using DML more enjoyable
for you and help shorten the time it takes you to use DML in your own missions.

2.1 What is DML?

So, what is DML? It's a mission-building toolbox. It contains many “modules” that all can
do something for you and that work well together. It's built like a box of LEGO® bricks:

There are many small simple building blocks called ‘modules’ (e.g.: smoke zone,
NDB, Cloner, radioMenu)

Each block adds some kind of ability to your mission.

Blocks can connect to each other to build bigger blocks.

There are also ready-made “big ticket” items that provide distinct feature abilities like
CSAR Missions, Sub Hunting, Integrated Player Score and more.

Most importantly: you seldom need every block for every mission: you can start
having fun building stuff knowing just the basics and expand from there.

Here are some “Building Block” examples:

Do you want to add a moving NDB to a ship? Add the NDB module.

Want to keep kill scores? Add the PlayerScore module.

How about dynamically spawning troops when and where you need them? Look at
Cloners.

Your mission needs random civilian traffic? Check out Civ Air.

More importantly, DML truly shines when you start putting blocks together:

Do you need targets to spawn on demand? Use a “cloner” for spawning, and a
‘radioMenu” module to allow players to control the cloner.

Do you want more responsive airfields? Use a “valet” to greet players when they
arrive — and start animating erstwhile static ground forces with the “impostor” module
Need to choreograph action? Use a “pulser” to provide timed signals, and the
“sequencer” to make sure everything happens in the correct order. Then throw in the
“delicates” and “ground explosions” modules to blow stuff up on cue.

Want your own mission to surprise you? Connect a “pulser” to an “RND” module that
randomly selects a “cloner” — and with a few clicks you have a mission that even you
can't predict.

No scripting. When you add DML, you always add ready-to-use modules to your mission,
which you never edit yourself.

So how does DML work? DML'’s modules intelligently attach themselves to Mission
Editor’s (ME) Trigger Zones. Mission designers control the module’s abilities in ME by
adding ‘Attributes’ to these Trigger Zones.

Name Value
NDB 1215

soundFile distressheacon.ogg
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For example, when you add the above attributes to a trigger zone, the “NDB” module
automatically activates for this zone and starts an NDB at the zone’s center at 121.5 MHz,
playing the “distressbeacon.ogg” sound file on that frequency. If you look closely, you may
already make the connections between the various attributes and their values.

Through this simple mechanism, adding complex new abilities to missions becomes a snap
(or, at least, much easier). Since you control all aspects of DML from inside ME, you do
not mess around with scripts. All DML modules take their settings from Trigger Zone
Attributes (see below). You edit those directly in ME: Trigger Zones already have attributes,
and editing them is built straight into Mission Editor.

DML uses trigger zone attributes to put DCS mission creation into super-cruise. We can
attach new abilities to trigger zones, and control their behavior simply by adding and
changing a few attributes. So attributes are used to tell a module how to behave when it
attaches to a trigger zone.

If that isn’t enough, DML also uses
attributes to allow modules to talk to
each other and the mission itself. DML
modules have inputs (attributes names
that end in ‘?’) and outputs (attributes
names that end in “I”) and much of your mission design work is connecting inputs with
outputs. DML handles the rest.

Name Value
timeDelay 5-7

start? playerDeparted
done! startSAM

For example, spawn zones can be instructed to watch the flag “playerDeparted” (which is
connected to their input), and then spawn enemies every time when that flag’s value
changes. Other modules can be told to change the value of a flag connected to the output
(e.g., “startSAM”) when they deem it appropriate. For example, the ‘valet’ module will
change the flags connected to its output when a player plane enters its zone. This allows
you to easily integrate the modules in your normal ME mission design workflow.

This method of passing data to a module through zone
attributes extends to module configuration. In classic
frameworks, you would need to change script to courtail
it’s behavior to your mission requirements. In DML all
configuration data is retrieved from attributes that are
added to specially named ‘config zones’. The module
starts up with default values, and then looks for its
“Config Trigger Zone” that can contain the attributes that
you want to change for this mission. You configure all
modules from within ME — in DML you never change a single line of code.

This would be the perfect moment to try the first of the many demos that come with DML —
so if you want to know what this is all about, just go here (> Smoke’em! DML Intro.miz) and
find out!

Let us look at a real-life DML-enhanced mission:
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L\‘V’Highroad

9733

>{ride's Bridge
X

— WolfiCrossing
X4

Note the five Trigger Zones on the map (follow the unobtrusive red arrows). As mentioned,
DML uses ME Trigger Zones and attaches its

own modules to them. That way, mission Hama Value

designers place new functionality simply by nathing

adding Trigger Zones to the map and editing
attributes. DML’s modules automatically home in on the attributes and know what to do.

Above screenshot was taken from my “Integrated Warfare: Pushback”, a mission that uses
DML to dynamically create ground forces and that require the player’s air support to win. On
the map, | placed various zones to

e Add conquerable factory zones (“Wolf Crossing”, “Bride’s Bridge”, “Highroad”) —
these are zones that, when captured by blue or red, automatically produce ground
forces to defend the zone against invaders and seek out and capture other
conquerable zones

e Control civilian air traffic (“Traffic: Civilian”)

e Control Al's pathing for ground forces (“pathing off”)

All zones use attributes (like “pathing:offroad”) to tell DML what to do.

2.2 DML in a Nutshell
So, what’s in DML? A big, big toolbox for adding great abilities to your mission. here’s a
bird’s eye view of what you get with DML.:

o “Big Ticket” Modules (“fully fledged abilities”) that add complete functionality to a
mission — for example
o CSAR Missions
o Limited number of pilots (ties in with CSAR Missions)
o Civilian Air traffic
o Automatic Recon Mode for aircraft, complete with reporting and custom flags
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o Griefer protection (i.e., protection from asocial people who intentionally abuse
your server)

A Bomb Range trainer

Intelligent slot blocking for preventing spawns on enemy airfields

Smart protection from missiles

Filling empty player slots with static stand-ins

Helicopter Troop Pick-up, Transport and Deployment

Score Keeping

ASW (Anti-Submarine Operations)

O O O O O O O

Building Blocks (“modules”) that attach (minor) functionality to Zones in ME.
They provide diverse functionality such as
o A dynamic messaging system (to “print” dynamic messages to players on the
screen)
Interactive player menus (communications)
Randomizers, Pulsers and other utilities to supercharge your mission flow
Counters for events
Group Tracking and Unit Detection
Dynamic Spawning and Cloning of groups
Dynamic Object/Cargo Spawning
Artillery Target Zones
Factory zones that produce for the owning faction
Conquerable Zones and FARPS
(moving) NDB
Map/Scenery object destruction detector

O 0O O O O O O O O O O

Persistence — players can save a mission and then later continue it (within the
confines of DCS’s limitations)

Support for zone-local flags so you can stop having to invent new flag names for
everything. Keep your flag pool clean when you are using flags to signal within the
same zone..

A full-bore Interactive Debugger to inspect flag values, track events, spawn units,
report when flags change their value or if their value changes to a specific number —
with ME integration that allows you to set up debugging missions before you run
them

[Note: DML'’s debugger’s feature extend far beyond what is listed above, and
according to some users is reason enough to get into DML]

Multi-player supported out-of-the-box. All modules work for single- and multiplayer
missions, including modules with user interaction via communications.

A collection of fully documented Tutorials / Demo Missions that serve to
illustrate how the more salient points of DML can be used to quickly create great
mission. They aren’t flashy. They hopefully are helpful instead.

A hefty Manual that | can lord over you and yell “RTFM” whenever you have a
question. Yup, that’s definitely why | wrote this.
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Since DML’s first public release in January 2022, a lot has changed: based on community
feedback DML has expanded, and added features that | never thought possible: persistence,
Stop Gaps, Cloners and The Debugger.

And | hope that with Version Il this trend continues — that DML constantly evolves, and there
will be more and new avenues to explore. Based on feedback from you and others, | expect
DML to continue to grow in new and exciting ways.

I hope that you’ll enjoy the ride as much as | do!

Zirich, January 2024
-ch
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2.3 About this Document
This document is divided into multiple parts:

Part I: Introduction & Overview

This gives you a bird’s eye view of the library: how the various parts fit together, and
what they are designed for. Read this first, as having a rough sketch of the map often
helps understanding the details. Because — when the part that you are reading refers
to something that will come later, knowledge about where that part belongs to makes
it much easier to keep calm and carry on reading

Part Il: Using DML

This is ‘a DML primer’, it shows you — in a friendly and hopefully understandable
ways — how you add modules to your mission, and how you use those modules in
your missions. We run through some effects and then control one module with
another one to create fire effects.

We briefly touch upon the main parts of DML, how the pieces fit together — and we
even showcase a couple of the most important modules — the “crown jewels”:

Part 1ll: Reference

This is the look-up part, less friendly but very accurate: every single module has its
own part, and | describe in detail how you could use it in your mission. Each and
every attribute that a module supports is meticulously listed and explained here.
Unless | forgot.

When you read through this part of the manual, pick only those modules that catch
your fancy; all module descriptions are structured identically and should be self-
contained; they can be read in any order.

This section is split into “Basic Building Block” Modules and “Big Ticket” full function
items.

Part IV Persistence

DML sports an ability that’s often sought after: the ability to write missions to storage
and continue later. DML can do that for you, and this chapter tells you in detail what
that requires from you (hint: not a lot).

Part V: The Debugger
Deep beneath the surface of DML lurks a highly evolved predator that feeds on bugs.
Get to know your frighteningly powerful, yet always willing-to-help apex predator.

Part VI: Tutorials & Demos

DML comes with a comprehensive, sometimes even fun set of demo missions that
are designed to illustrate some of its major abilities and provide a reference to how
you can use them in your own mission.

Note that the demo missions, from a player’s perspective, are tepid at best: there’s
very little pizzazz in evidence when you play them. As mission designers, however,
they may very well knock your socks off — when you realize how little effort it takes
you to add these features to your next mission. And be sure to read each demo
mission’s Discussion section, as you may have missed the best.

26



Examining the demo missions will jump-start your own mission designs with DML.:
many demos focus on a module’s features, and often show how modules work
together to build a better effect. When you are done putting the mission through its
paces, read the ‘Discussion’ part for each demo to find some interesting point you
may have overlooked.

Neither part is meant to stand on its own; parts | and Il are too short to convey much helpful
information, but they will get you started, and make you familiar with some concepts that
may otherwise sound strange. Part Ill, on the other hand, provides an ocean of detail that
you can drown in. So get the big picture in parts | and Il, then skim part lll. Should you get
lost in the details, perhaps refer back to part | and Il, get your bearings, and then head out
back on track. Or skip ahead to part VI — the tutorials and demo missions often explain
much better how things fit together than the arid stretches of the wastelands called Part 111

And — explore! There are demo missions to investigate and play around These missions are
meant to be taken apart, dissected, and modified. When in doubt, load up ME, and
experiment. Many questions are much easier answered by equal amounts of experiments
and creativity. Finding out that something happens in a certain way is often as much fun as
finding out why.

2.4 DISCLAIMER

Let’'s make this short — we are not lawyers. Understand that by doing anything that is
described, recommended, suggested, alluded to, inferred, or merely hinted at in this
document, you may cause incredible damage, cause war, and maybe even end life as we
know it.

By using DML you accept and irrevocably commit to not holding me, Christian Franz,
nor anyone | know, did know, or might know, accountable for anything that results
from using any part of DML and/or associated materials.

You have been duly warned, and you will not try to indemnify anyone but yourself for any
damages resulting from anything that involves DML.

2.5 Copyright

This document, and all accompanying code and demos are copyright © 2021 - 2024 by
Christian Franz and cf/x AG. You are free to use DML for any non-commercial purpose,
provided you include an attribution

“Uses DML © 2022-2024 by cf/x and Christian Franz”
in that work’s documentation.

For commercial use, please contact me.
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3

Introduction to DML

DML is a collection of tools that greatly enhance the scope for missions that creators can
build in Eagle Dynamic’s “DCS World” Mission Editor. It instantly adds direct access to new
abilities like unit spawners, artillery bombardment, bomb ranges, civilian air traffic or CSAR
missions into your missions. Mission Creators add these features to their mission selectively,
based on their demand, and can later easily change this.

DML comprises of:

Basic “Building Blocks” (Modules)

Modules in DML all provide some functional building block that can stand on its own,
and often is used in combination with other modules to weave even greater abilities.
For example, the ‘Valet’ module can detect when a player arrives inside a zone, and
then tell the ‘Messenger’ module to greet the player.

All DML modules are attached to trigger zones with Mission Editor, and use Mission
Editor “Attributes” to control how these modules work for the zone that they are
attached to.

Another way to look at this is: Zones tell DML where something should happen
(inside the zone), and their attributes tell DML what should happen and when.

For example, attributes tell a “Spawn Zone” which units to spawn and when. Should
the units spawn, they spawn inside the zone (where). Attributes describe to the
“Smoke Zones” module what color the smoke should be in, and they control how the
“Civ Air” module allows air traffic to flow.

Using Trigger Zones with attributes has numerous enormous advantages over
classic purely script-based solutions:

o (obviously) no messing around with scripts

o Mission Designers can use ME’s visual editing tools to place functionality.

o we separate a module’s functionality (which is code-based, and should never
concern designers) from visual mission building.

o we have a graphical representation (the enhanced zones) of where we place
the new functionality. You can use click & drag to reposition and resize the
area where a module works.

o Wwe can use copy/paste to quickly replicate zones with their attributes over the
map.

All this seamlessly integrates DML into your familiar mission editing workflow.

“Big Ticket” Full-Feature Modules

These are simply ‘bigger blocks’ that provide full-feature abilities in a drop-in
package. They add complete, new abilities (e.g. CSAR -- Combat Search And
Rescue) to your mission.

Zone-based configuration and data access

Modules also use Mission Editor’s Trigger Zones to open their configuration details to
mission designers. That way you can change how modules behave in general
without having to access or change the underlying code.
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e An interactive Mission Debugger
that is fully capable of blowing your socks off.

e Demo Missions
Often, a picture is worth a thousand words. And a demo mission is worth ten tutorial
videos. DML comes with a pack of missions that are curtailed to demonstrate (as
opposed to ‘show off’) DML’s capabilities, and how to integrate them from a mission
designer’s standpoint. They are short on sugar, and high on nutritional value. And
they come with a dedicated part in this documentation, so be sure to walk through
each demo with the documentation in hand, or you may miss some of the finer
points.

All DML modules are lightweight and have negligible performance impact; DML is self-
contained. No framework (e.g., ‘MIST’ or ‘MOOSE’) is required; there are no known conflicts
when you run other frameworks side-by-side with DML.

3.1 DML Modules

The entry barrier to use DML is low: it requires that you are able to perform the following
(quite fundamental) steps from within DCS Mission Editor (ME):

o Place Trigger Zones, and
e Add/edit/remove “attributes” to/from Trigger Zones.

Beyond that there are no requirements; DML does not require Scripting nor Lua
knowledge.

For a typical mission building session, once you have decided what kind of mission you want
to build, you simply determine which modules you need to provide desired abilities (e.g., you
might want the ability to dynamically spawn units, provide a player menu, randomize some
events, and conduct CSAR Missions), add those modules to your mission, and then start
laying down trigger zones with attributes.

g
®ountdown
02
X4

In above example, we see two small trigger zones “Countdown” and “Zero Message” that |
placed in Mission Editor. | then edited those zones and added some attributes to each (can'’t
be seen in the image above): The “Countdown” zone received attributes to control a

“‘countdown” module, and the “Zero Message” zone received attributes to control
“messenger’ module

DML’s modules are grouped by their scope size:
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¢ “Building Blocks” are general purpose modules that provide some generic ability that
is easy to understand, for example ‘Smoke Zones’, ‘NDB’ or ‘Clone Zones’. They are
designed to communicate with each other, and allow mission designers to link them
together to build bigger abilities.

o “Full Feature” (a.k.a. “Big Ticket”) modules are quite similar, except that they deliver
entire abilities (like CSAR Missions, Player Scoring, ASW) as fully customizable
drop-in modules. They interface with ME exactly like “Building Blocks”: through
trigger zones and attributes — so if you know how to use a building block, you already
know how to use a big ticket item.

So let’s take a tour through DML, and just briefly stop at each attraction. Part 1l will go into
detail, so for now let’s get the Big Picture: how does DML work with ME, and what does it
offer to mission designers?

3.1.1 “Building Blocks”
The bulk of DML consists of small “modules” that each add specific abilities to a mission, like
placing colored smoke, spawn units, or set up beacons for ADF or TACAN.

Some of these modules concern themselves with changing “flag” values. Initially, if you don’t
know why that may be helpful, simply skip those. Eventually, when your mission designs
become more complex, you'll discover flags, and suddenly, these modules’ benefits will
make sense to you. You won’t need them before that.

To use modules, mission designers place a Trigger Zone, and then use ME to add the
required “Attributes” to these zones.

So it’s time for a little “show and tell”: here’s an overview of the basic “Building Blocks” in

DML.:
Module Features
airfield Controls ownership of airfields, provides ownership info to other

modules

artilleryZones

This simulates artillery target zones for interaction with FO. Can
simulate artillery bombing.

artilleryUl

Provides a player interface for Artillery Zones. Allows helicopters to
request smoke marks on the target, and when close enough and in
direct line of sight (LOS) to the zone’s center, pilots can order the
artillery to fire into the zone.

baseCaptured

A module that generates output signals (so other modules can react)
when a base (airfield, FARP) changes hands.

cargoReceiver

These zones work in conjunction with the CargoManager module.
Delivering (unhooking) a helicopter’s sling-loaded cargo in such a
zone triggers their output.

changer

A module that provides on-the-fly flag value conversion and can
function as a gated switch for module inputs.

cloneZones

One of the must-have, and most capable DML modules. Like Spawn
Zones this module adds the ability to dynamically spawn units. Clone
Zones create groups from templates that are easy to build in ME.
Spawning occurs on demand or automatic.

countDown

A very flexible counter module that counts how many times its
input was triggered
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Module

Features

counter

A simple module that does exactly what it says: counts in one way or
another the times it has been triggered.

delayFlags

Smaller sibling to pulseFlags, use this module to introduce a delay on
the output.

delicates

Makes units and objects inside ‘brittle’ so they explode when they are
hit

factoryZones

Factories are zones that produce units for the faction (red/blue) that
owns the zone. As such, factories are an extension of Owned Zones.
They usually provide a central imperative for missions to conquer them.

FARPZones

Adds the ability to better manage FARPs capture and provide
ownership information to other modules. It also provides production of
defenders and It ensures that all resources for reload and repair
operations are available to players. Ownership of the FARP itself is
managed DCS.

fireFX

Big brother to the smoke zone. Flames optional. Handles multiple
flames, randomized locations

flareZone

Allows you to launch flares the DML way: randomized, multiple flares,
the full Monty.

groundExplosion

Make things go boom inside the zone whenever you want, with more
variety than you can shake a dynamite stick at

groupTracker

Have DML watch your groups and set output flags when something
changes

impostors

A page from advanced game programming gurus: it gives (performance
high-cost) Al-controlled units in this zone the ability to turn into (low-
cost) static objects and back at will.

LZ

Whenever you need a landing or take-off inside a zone to trigger
something, call LZ!

messenger

One of the central DML modules - a DML-style version of ME’s good
old MESSAGE TO XXX and SOUND TO XXX actions — with inputs to
trigger and advanced wildcard processing: send dynamic text to all, a
coalition, a group, or unit.

NDB

Adds an NDB to Zones. The NDB can move with a unit, enabling
mission designers to easily place NDB on ships that move with it. NDBs
can be turned on and off at will using the input

objecctDestruct
detector

This little gem’s goal is to provide you with a simple method to know
when a Map Object is destroyed — be it a bridge or building

objectSpawn
Zones

Very similar to cfxSpawnZones, this zone spawns cargo and “static”
(scenery) objects instead of combat units. Since a peculiarity of DCS
is that helicopter cargo items are static objects, you use this

enhancement to dynamically spawn cargo for helicopters to sling-load.

ownAll Provides complex, even hierarchical control structures for managing
ownership information (from owned zones, FARPS, airfields) and
sendins singnals on outputs when conditions are met

ownedZones This adds the ability to create zones (areas on the Map) that can be

captured. Capturable zones are a central tenet of many complex multi-
player missions and a fun way to create goals for any mission.
OwnedZones make the ownership information (who owns the zone)
available to other modules via outputs

persistence

This module adds the ability to ‘persist’, i.e., write the mission’s
current state to file (“save”), and then later load that state back into
your mission. This module handles loading and saving mission data for
all other modules: any module that loads after persistence automatically
uses persistence when it is appropriate.
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Module

Features

playerZone

Allows you to detect player-driven events like “n players are currently
inside this zone”.

pulseFlags

A module that repeatedly changes ME flags — multiple times, for as
many times as you want, at your own pace and time, with (of course)
controllable methods to start and stop

radioMenu

The quality-of-life module for mission designers that by itself makes it
worth adding DML to your mission. It adds the ability to easily create
interactive in-game player menus with up to four items per menu.

radioTrigger

Some Quality Of Life module to better use Mission Editor’s
“Communication” radio bound flags with DML modules

raiseFlags

A module to set flags to a value - at mission start or a (randomizable)
time after that.

rndFlags

A simple way (finally!) to randomly set flags, with tight control over
which flags should be set when and how. After using these you won’t
believe that you ever had to put up with the old way.

sequencer

Everything is a sequence: things should happen one after the other.
Use a sequencer to take the tedium out of ensuring that yes, indeed,
A does happen before B, dammit!

simple mission
restart

An easy way to restart your current mission on command, even
when on a server, no matter what it is named.

smokeZone

Adds a permanent, colored smoke effects to the center of the zone. It
doesn’t stop smoking unless you tell it to. You control smoke color with
the ‘smoke’ attribute’s value.

spawnZones

This adds the ability to dynamically spawn troops in a zone -
automatically, and on demand. Spawns can occur multiple times.
Spawned troops can be issue dcomplex orders

tacanZone

Place TACAN nav aids where you please, and even randomize them.

unitPersistence

While many DML modules automatically handle persistence
automatically for whatever they are handling, there’s a glaring hole:
units and static objects that you place with ME. UnitPersistence
takes care of that for you.

unitZone Trigger Zones done right: set all the attributes right there on the zone
and drive outputs (flags) the way god wanted you to.

Valet Greets and good-byes player units when they enter or exit a zone.
Lot’s a nice features, advanced text messaging

wiper A DML module to on command remove objects, units, and other
stuff inside the zone

xFlags A module to combine multiple flag inputs for decision making (‘one

of these input flags is true?) or to use as a ‘gated switch’ (i.e., an
output that can be blocked/turned off)

3.1.2 “Big Ticket” Modules

While basic “Building Block” modules are designed to aid mission designers in their quest to
assemble a bigger whole, these “Big Ticket” modules add fully fledged ‘drop-in’ functionality
to DCS missions. Their abilities, too, are placed with trigger zones, and are highly
customizable — again through attributes. Some of these big-ticket items will automatically
interact with, or expand, the capabilities of other modules (for example, CSAR Manager,
Helo Troops, autoCSAR and Player Score can all augment each other and automatically
integrate with spawn zones and clone zones).

34




This is what’s available:

Module Features

ASW Provides Anti-Submarine Warfare ability to players: collect and drop
sonobuoys and torpedoes to hunt submarines. Includes live updates on
the F10 map.

autoCSAR Automates the creation of CSAR missions for csarManager:
whenever a pilot ejects (Al or Player), autoSCAr generates a CSAR
mission for the coalition that the ejecting pilot belongs to.

bombRange Fully fledged training bombing range, complete with statistics.

CiVAIr This module provides Al-controlled civilian (well, neutral) air traffic
that flies between airfields in the region. Provides optional support for
the CAM expansion.

civHelo Provides civilian (non-aggressive) Al helicopter traffic to your map.
Flights depart one civHelo zone and fly to another civHelo zone

csarManager A drop-in feature that provides CSAR Mission support: pick up

downed pilots and deliver them to safe zones. Provides a convenient
and easy ME interface to create CSAR missions in ME.

guardianAngel

A module that destroys missiles inbound on certain airframes just
before they hit. Will give statistics about missiles dodged. Can be used
to simulate jamming’ of missiles.

heloTroops

A drop-in feature to enable player-controlled troop helicopters to pick
up and deploy infantry. Can interact with spawn zones and cloners to
request troop production.

limitedAirframes

This module provides two significant additions:

- Limits the number of pilots (“airframes” since each time you
lose an airframe you lose a pilot) per side. So even if a mission
allows for a multitude of airframes to choose from, this module
limits the number of “lives” a side has until the mission is lost

- To offset the pilots lost, this module automatically interfaces
with the CSAR Manager module (if present) to generate CSAR
missions for ejected player, so helicopter pilots can attempt to
retrieve a downed pilot (at the risk of another pilot).

noGap Alternative to Stop Gap, multi-unit player group capable. Not as
reliable as Stop Gap due to design issues with SSB
paraShoo A small module that removes parachutists once they reach the

ground. Its main benefit is that it declutters a player's F10 map (i.e., it
avoids too many parachute icons) in long-running missions.

PlayerScore /
PlayerScoreUl

Provides score-keeping, feats and kill-tabulating, fully MP-capable,
based on player name (not unit). Supports individual “named” unit score
(i.e. a special score of 100 for the unit with name “Theater
Commander”) and type scores (e.g. a score of 20 for all units of type
“BTR-80"). Has a ready-made, MP-capable Ul module PlayerScoreUl

reconMode A module that allows planes (Al and Player) to automatically report
enemy groups and mark them on the F10 map for all same-faction
players. Supports priority- and black-listed groups.

scribe This module records all players accomplishments (engine start-ups,
time in a type, landings, take-offs, crashes) and can — per player — give
them a summary. Supports persistence so a player can see their
accumulated stats across multiple replays.

shallows Removes destroyed ship hulls after they fail to sink (usually happens
in harbors).

sittingDucks Extends StopGap so that when a player stand-in aircraft is

destroyed, the player slot is blocked.
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Module

Features

ssbClient

A module that allows slot-blocking for aircraft on airfields that
currently do not belong to the aircraft’'s faction. Requires that the
server (only the server) that is hosting the mission has the SSB script
running.

ssbSingleUse

A module that allows slot-blocking for aircrafts that have previously
crashed. Requires that the server (only the server) that is hosting the
mission has the SSB loaded and that SSB’s kickReset option is turned
off (set to false)

stopGap Fills player slots on airfields with static stand-ins until a player
jumps into the plane.

taxiPolice A module that enforces a speed limit on taxi ways. Repeat offenders
are punished by rendering their current aircraft unflyable (adding 200t of
weight)

TDZ Fully fledged training tool for landing aircraft

unGrief Griefer-repellent for servers: makes it undesirable for players to kill
their own side.

williePete This module allows players to mark artillery targets with WP (“Willie

Pete” in old phonetic alphabet) rounds and then call in artillery strikes
on the marked target.

3.2 Other Attractions (Overview)

The modules (both basic building blocks and full feature drop-ins) are what you would use in
your missions to create better content. To round out its features, DML also comes with

3.2.1 The Debugger

This is a big-caliber development tool not designed for the faint of heart. Filled to the brim
with Quality of Life features and abilities to make ‘plain vanilla’ mission designer green with
envy, it packs enough power to become dangerous when wielded carelessly.

Here’s a quick rundown of its benign features:

¢ Monitor mission events

e Watch over flags and report when they have changed
e Create flag picture ‘snapshots’ and compare them

¢ Inspect flags

Some cool features include

e Spawn a variety of units directly on the map

e Remove groups or units

¢ Integration with ME to allow debugger setup in ME
o \Write the entire debugger transcript to a text file

e Inspect Lua variables

And this is where it becomes potentially dangerous

o Create, set and delete Lua variables in the currently running Mission Scripting
context. Yeah. “Do you feel lucky, punk?”
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3.2.2 Persistence

DLS comes with built-in full support of persistence — the ability to ‘save’ a mission to storage
and then ‘continue’ it later. The quotes have a reason: DCS itself imposes very strict limits to
this ability. Inside those, however, DML can provide your mission with some great ways to
save & continue.

3.2.3 Multi-Player support built in
All DML modules fully support multiplayer, there is no need for you to build separate single-
player and multiplayer versions.

3.2.4 Fully Documented Demos

There is at least one demo for each module, and for each demo there is one dedicated
chapter in this document. In fact, the demo documentation is bigger than the module
documentation, so make sure that you at least take a look at what is offered.
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4 Using DML

DML enhances normal mission design with ‘vanilla’ Mission Editor in that you lay down some
trigger zones and add some attributes to the trigger zone. There’s usually little else involved.
So, let’s look at DML from a mission builder’s perspective, and how you would typically use
DML in your mission building efforts

Design the Mission in your head

Like any other mission, you come up with a mission idea, and decide upon the main
features. Unlike with plain ME, with DML you make mental notes which modules
deliver the functionality / ability (e.g., CSAR, radio menus, conquerable zones, Player
Score) that you want and incorporate them into your mental mission design. Since
DML is modular, you usually end up needing a handful of modules per mission

Create a hew mission / open existing
Create a new mission (or open an existing that you want to add some DML abilities
to — like CSAR missions), and start editing/building.

At any point: add DML Modules to your Mission

Doing so takes roughly half a minute, and you usually bring only those modules into
your mission that you need at that point. It doesn’t matter when you do it (and you
can always add more modules later). | usually do it directly after choosing a map.

Complete your mission, add more DML features where needed
Build your mission as always. To put down some DML functionality, you usually
simply add a trigger zone, and add a couple of attributes in ME’s zone editor.

Test, rinse, repeat

Run the mission, and test if the DML modules deliver what you want, perhaps tweak
some attributes. When debugging a particularly difficult issue, remember that DML
comes with a high-caliber debugger that can help you track down stubborn issues.

4.1 The Basics

4.1.1 Add DML to your Mission

Like a LEGO® set, DML comes as a chaotic, colorful heap of “modules”. They come in
many, sometimes odd shapes. With some, we know immediately what they do, while others
appear mysterious - and you can put those to the side.

Strange or not, when it comes to adding them to your missions there’s a simple fact: all
modules are nothing more than just text files. These text files are named for what they do,
with the extension ‘lua’ instead of ‘txt’ to show that they are written in a programming
language called ‘Lua’. They can be opened with any text editor. So, the “fireFX” module
would create fire and smoke effects inside a zone, and it resides in a simple text file called
“fireFX.lua”. And here’s the good news: once you have added a module to your mission, you
won’t ever deal with it directly again.

You build your mission and add only those modules to your mission that you need, when you
need them. Usually, you only need a few. Since “dcsCommon” is the first module that you
bring into your mission (along with “cfxZones”), we’ll show how to add these two. Adding the
rest works exactly the same way.
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To bring the modules “dcsCommon” and “cfxZones” into your mission, do the following:

In Mission Editor,

Click on the “Set Rules for Trigger” tool
o

A (really) big (and initially intimidating, do not be afraid) panel opens, that is divided
into three panes “TRIGGERS” (left), “CONDITIONS” (middle), and “ACTIONS”
(right). The UX for this panel is decidedly last-millennium 90’s, and it may even
appear hostile compared to modern interfaces.

The way that it works is very “old-school”, and mostly works ‘from left to right’:
whatever you do in the leftmost “TRIGGER” pane affects all the panes to the right
(CONDITION and ACTIONS). It just does, there’s no requirement to understand why,
just accept it as a way to do things in DCS.

TRIGGERS

RIGGERS CLONE A v CONDITIONS

Now, below the “TRIGGERS” pane, locate and click on the button “NEW” (and yes,
there are two identically labeled buttons “NEW” below the two other panes to the left.
Let’s simply ignore these crass UX blunders, they merely add spice to working with
ME). This creates a new “Mission Trigger and Rules” entry which we will use to load
all of DML. This is the @ in below image

4 MISSION START

Trigger 1701857996

COLOR

After you click on NEW, more fields appear below the NEW button. From the TYPE
drop-down (which should currently read “1 ONCE”) select “4 MISSION START”. This
is ® in above image, and it tells DCS that this trigger is to be executed when the
mission starts up — we want all of DML load at mission start.

Optionally: you can ® change the name of this trigger under NAME. The name
initially give is randomized, so what you see can be very different from above image.
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Use any name that you like, | usually choose “Load DML”.

So, we now have created a trigger that always runs when the mission starts up. What
we need to add is the information about what to do at mission start. We do this via
the ACTIONS pane on the left. Make sure that the left pane still shows the “4
MISSION START” info that we just added, and then @ click on the NEW button on
the right side in the ACTIONS pane.

NEW

ACTION DO SCRIPT

TEXT

Like before, when you click on “NEW” new lines appear. One of these new items is
the ACTION pop-up. Click it, and ® choose “DO SCRIPT” from the possible choices.
This tells DML that when this “trigger is run”, the first action should be to run a script.
Which script? Read on.

A small box appears with the caption TEXT. The text inside this little box is the script
that is going to be run when the mission starts. Remember before when | told you
that all modules are really text files? Well, now go to your windows explorer and look
for the “dcsCommon.lua” module. Open it in your favorite text editor (e.g. Notepad),
and select all the text inside this file (use the shortcut CTRL-A), then copy the text to
the clipboard (shortcut CTRL-C).

Switch back to DCS, click into the text box ©, and paste the previously copied text
into that text box (CTRL-V). You now have added the “dcsCommon” module to your
mission.

ACTION: DO SCRIPT

TEXT:

Let’s continue and add another module “cfxZones” to our mission. The trick here is
that we don’t have to create another trigger, we simply add another ACTION to the
one that already has added dcsCommon: Click on the same NEW button in the left
ACTION pane.

Again, choose “DOSCRIPT” as ACTION, and then go to windows explorer to find and
open “cfxZones” in your text editor. Select all, copy, switch to DCS, click into box,
and paste. We now have added cfxZones to our mission

ACTIONS

DO SCRIPFT (desCommon = 1} )

DO SCRIPT (cfxfones = {} C)
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¢ Rinse and repeat for as many modules as you want to add to your mission.

o If, at some later point you want to add more modules, come back to this trigger, and
add more ACTIONS to it.

TRIGGERS

RIGGERS CLONE A v CONDITIONS

4 MISSION START (Load DML)

4 MISSIO| Al

Load DML

In above example, | have added five modules to my mission: dcsCommon, cfxZones,
radioMenu, cfxPlayerScore and messenger.

Note:

We use DOSCRIPT Actions here because | like their simplicity. Other mission designers
prefer a DOSCRIPTFILE Action instead. Either will work, and for simplicity I'll stick with
DOSCRIP for the entirety of this document.

Note Il

You can add DML at any time to a mission — you do not have to add these modules before
you start designing, and you can easily add DML to existing missions. DML plays nicely with
other frameworks like “Mist” and “MOOSE”, so you can easily add some DML magic to
missions that are built on those.

Note Ill (advanced users)

You may wonder why we don’t simply pack all DML modules into one big file that simply
works for all missions with just one DOSCRIPT action. Doing that will surely work, and if you
like that simplification, feel free to do so. The performance penalty is negligible. From an
engineering perspective, however, it’s highly displeasing and inefficient to create a
monolithic slab out of what is architecturally designed to be beautifully modular.

A definite disadvantage of this method would be that each and every time that a new version
of DML is released — a new function added, changed, or bugs fixed, you’d have to build an
entirely new file, and bring that into your mission.
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4.1.2 Adding Building Blocks to your mission

Let us assume that you have just added the two DML essentials “dcsCommon” and
“cfxZones” to your mission as described above. Those two modules are “DML Bedrock” —
they won'’t give your mission any new abilities, they provide all other modules access to
DML’s superior abilities to handle zones, attributes, an interface with DCS.

So, let’'s imagine that we want to use the “fireFX” module: we want to add some flames and
smoke to Batumi’s airfield. Agreed, you can do something similar with ME only; this is merely
a somewhat contrived demo example, plus DML modules are much easier to use and
versatile (as we’ll see later).

So the next step is to add the “fireFX” module to your “4 MISSION START” trigger. I'll leave
that to you as an exercise. The resulting ACTION pane should look like this at the end:

ACTIONS

DO SCRIPT [desCommon = {} )

DO SCRIPT (cfxZones = {} )
DO SCRIPT (fireFX = {} fir

4.1.3 Placing DML Modules on the map

Now that we have added the “fireFX” module to our mission, let’s try using it. From the
description (see the ‘Reference’ section, later in this document) we know that fireFX zones
place one (or more) fire effects in the trigger zone that we attach the module to. Unlike the
“Effect Smoke” action that is available in plain vanilla DCS, DML fireFX provides you with
simply means to randomize the number of effects and location inside the trigger zone. | often
use a single fireFX zone over an area with multiple randomized fires to create an element of
visual random and chaos.

Here, in this demo, we start by learning how to attach a
DML module to a trigger zone, and how to use attributes
and ‘defaults’ to control our results. In Mission editor, |
place a trigger zone squarely in front of my ‘client’ player -
aircraft (I chose a Hog that “Take off from ground hot”. e Fired
Use any plane that you prefer), name it “You’re fired”,

adjust its size to 20 feet, and color it blue for better ®r
contrast.

So far, standard stuff. Now let us attach a “fireFX” module to this trigger zone. When you
look up the “fireFX” module’s reference, the “ME Attributes” section tells us that the attribute
“fireFX” tells DML that this is a fireFX zone. It also tells us that we can add a value to this
attribute to set the size of the effect. If we do not supply a size, fireFX defaults to ‘small’ as
size. Let’s decide on ‘small’ for size.

To tell DML that we want fireFX to erupt from the this zone, we

e Click on the Zone (“You're Fired”)

e Click on the “Add” button below this zone’s Attribute Editor (don’t panic, see below)

e A new row appears in the table
with the word “PROPERTY_1" in
the Name column. Replace the

MName

fireFx srmall

43



word “PROPERTY_1” with the word “fireFX”. This tells DML that you want to attach a
DML fireFX module to this zone

¢ In the VALUE column to the right, add the word “small” — this tells DML that the
effect(s) placed in this should be small. Strictly speaking, we could have omitted
‘small’ since this is the default, but for demo purposes, we’ll be extra careful.

We are done — except for one big question...

4.1.4 Wait... Attribute Editor? What’s that?
If you have ever created a Trigger Zone, you

have already seen their zone attributes and their
Attribute Editor that come with it. You likely sl
ignored them because — before DML - they have |[EEEEES
had little practical use.

TRIGGER ZONE

Go into Mission Editor and create a trigger zone
— anywhere on the map, or click on an existing
trigger zone. As soon as you place, or click on, a
trigger zone, the right side of the map is replaced
with the familiar Trigger Zone Editor. Is shows
controls to change the zone’s size, shape, name,
color and more. HIDDEN

And below all that sits a strange, big box that LINK UNIT
contains a table consisting of a couple of weird,
empty columns headed “Name” and “Value”. Name

In geek parlance, the combination of a name and
value is often called an ‘Attribute’: something that
can be named, and that named thing has a
value. That'’s all. A posh name for something very
boring — until you need it, that is. And in DML
we’ll be using these attributes a lot.

So, inside this red box we can add, modify, and
remove “Attributes” to and from any trigger zone
in a mission. Even better, this editor was there all
the time, so DML fits right in with DCS and Mission Editor. Just before, we added a “Name
and Value” pair to the Trigger Zone named “Smoke’m”: an attribute named “smoke” with the
value “orange”. When the mission starts and runs DML, it scans all trigger zones for module-
specific keywords. Should it find a match, it tells the relevant module about what it found,
and the module does it’s thing. “smoke” is a keyword that activates the smokeZone module
for this trigger zone, and the value ‘orange’ tells the module what color to use. The trigger
zone itself tells the module where to place the smoke: at its center.

Long story short, let’s enter out aircraft and see if it worked. Save the mission and start it by
clicking on the green ‘Fly Mission’ button on the left, then enter your aircraft.
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4.1.5 Attributes and their Defaults

If you did everything correctly, you should be in for a big disappointment: you'd see
something similar to this (I switched to F2 outside view, zoomed out and rotated the camera
a bit): a big nothing.

No fire, no smoke, nothing. Why? What went wrong?

This is easily explained, and nothing went wrong: the various modules in DML come with a
host of options to make them as versatile as possible. However, to be easy to use, and to
spare mission designers some hassle, they all “assume” certain settings unless you say
otherwise. This is called “assuming a default”, and each module assumes a default value for
any attribute that you do not explicitly add to a trigger zone. The idea is that mission
designers should be able to use modules while having to add as few attributes as possible.
You only add an attribute if your intent to use it differently from what is the default.

If you look through fireFX’s documentation, you'll see that is has an attribute “onStart” that
defaults to “false” — DML assumes that you, the mission designer, want to start the mission
without the fire(s) burning inside the zone, and start them yourself later, on-demand.
LEEus 10 =noneg=

onStart If set to true, the mission starts with the effect on
Defaults to false (no effect on start)

So, in order to start the mission with the fire(s) a-burning in this zone, you have to change
the value of onStart (which defaults to “false” to “true”). And speaking of flames, we see that
fireFX has an attribute that controls flames, the surprisingly named “flames” attribute. That
one defaults to “frue”, so we do not have to change it.

AL M ] ARE LI J R S D g e pna

flames If you supply “false” for this attribute, only smoke (no fire) is
displayed.
Defaults to true (flames and smoke)

T =T T

So we only need to add the “onStart” attribute to the “You’re Fired” zone; before we do that,
here’s another important tip:

4.1.6 That text in the upper right corner...
When you started the mission, some messages appeared in the upper right corner of the
screen that look like this:

dcsCommon v3.0.0 loaded

cf/x Zones v4.1.0: loaded, zones:2

++44ffx: WARNING - fireFX Zone <Your'e Fired> can't be started, neither onStart nor 'start?'
defined

cfx fire FX v2.0.0 started.
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These are DML'’s ‘startup-line” diagnostics that each DML module writes to the screen when
it starts up. Is it important? Yes. It tells you which modules you have successfully added to
the mission and each module will also complain if there is anything is amiss. Check this
while designing a mission religiously, because this text can tell you if you made some
misconfiguration, and it can be the first indicator if something is wrong.

Incidentally, it shows a warning for the way that we are using the fireFX module:

+++ffx: WARNING - fireFX Zone <Your'e Fired> can't be started, neither onStart nor 'start?
defined

And indeed, fireFX did not respond as we expected. Now, DML does its best to perform what
we call ‘sanity checks’, and out current use of fireFX fails that because we have just placed a
fireFX that defaults to ‘off’, and that has no way of starting. DML can detect that. Just don’t
rely on DML being able to detect everything that can go wrong. But these startup-lines can
be of great help, they often are your first help when a module doesn’t respond in your
mission. You may laugh now, but when you test your mission and you do not see a module
do what it was supposed to do, check the startup-lines to look

e for warnings, and failing that,

¢ if you have added that module (I've forgotten to add an important module more times
than | care to admit), and if it started up correctly (sometimes a module relies on the
presence of another module, and if you did not include that module, the ‘dependent’
module can’t work either).

Remember that you can also recall these startup-lines in the “Messages History” window
that’s accessible at any time in the mission when you press “ESC”.

So, if you are done designing your mission, you may want to get rid of those messages
because they muck up your carefully crafted scenery. Is that possible? Yes, easily:

When you are done adding all DML ACTIONS
modules in the AT START trigger rule
(see “Add DML to your mission” above),

DO SCRIPT (dcsCommon = {} )

add a MESSAGE TO ALL Action as a DO SCRIFT(Chzonas = 119
final action, leave the text empty, and put |EERARUEESR AL
a tick in the CLEARVIEW box. That will MESSAGE TO ALL (, 10, true, 0)

erase all messages from the screen — but
they remain accessible through the ‘Messages History” view.

4.1.7 Adding more attributes

So, coming back from all these detours, we now remember that we need to add an attribute
named “onStart” to the “You're Fired” trigger zone. From the fireFX documentation we find
that if we want the fire effects in that trigger zone to be active on mission start, we need to
set that value to true.

To add an attribute, we click on the
“ADD” button below the table, and Name

replace the new “PROPERTY_2” with fireFX small

“onStart” for Name, and “true” for value  [EQELELE yes

(note that instead of the word “true”, DML also accepts the word “yes” as a QoL feature” — as
shown in the image on the right).
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Run the mission again:

Finally. And yes, that's what DCS deems a ‘small’ fire. Remember that fire effects are visual
eye candy only, and cannot hurt units.

4.1.8 Of outputs! and inputs?

DML modules can (and love to) talk to each other. When they do this they pass information
(“signals”) to each other and the sending module can effect actions on the receiving module.
One module can decide that it has detected something important, and then makes that
information accessible on its output.

For example, the LZ module, as part of its duties, looks for aircraft that land inside its zones.
When it detects that a plane has landed inside such a zone, it then sends a signal to its
output for that zone. In DML, outputs are attributes and their names end in an exclamation
point “I”. If you look at a module’s description, you'll find many such attributes — they are all
outputs that will signal that something important (from the module’s perspective) has
happened.

Just because some module can send signals does not mean that anyone can receive them.
To receive a signal, modules must have the ability to listen. In DML, many modules “listen”
for a signal on their inputs, and once they receive a signal, they react. The fireFX module, for
example, will start its effects when if it receives a signal on their “start?” input, and end a
running effect if it receives a signal on the “stop?” input. For visual clarity, and to mirror
output attributes’ question mark, all inputs attribute names end in question marks “?”.

LS LY DHIPGRITS DS W WISRNILY D U SRS A URUUAS WY LS SIisswL

start? DML watchflag (input) for when the effect should start.
Defaults to =none>

stop? DML watchflag (input) for then the effect should stop

(Mote: unlike the smoke zone module, which can take several
minutes for the smoke to stop, this fireFX's smoke stops within
seconds)

Defaults to <none>

So, if we connected the LZ’s output to a fireFX zone’s input, the LZ could cause the fireFX
zone to start a fire effect when a plane lands inside the LZ’s trigger zone.

The upshot is that in DML, you connect outputs to inputs to build a greater whole, just like
putting together a bunch of sensors and machinery in the correct way can create a lawn
mower. DML teems with modules that specialize in looking at stuff and then provide
convenient output signals for you: conquerable zones, radio menus, zones that detect units
inside them. In classic toolboxes, these would be ‘detectors’: switches, sensors, dials etc.
They provide the means to produce output signal under strictly defined circumstances (e.g.
“RED faction captures zone TankFactory”).
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And DML is also chock full of modules that can do something for you should you tell them to:
messengers, cloners, smoke/fire effects, flares, explosions. These modules all wait for a
signal on their input to spring into action and do their stuff. When you connect their input to a
sensor’s output, you — presto! — have a small automaton in your mission.

That’s DML.

4.1.9 Connecting the dots

To connect inputs and outputs, we use something abstract from the underlying DCS that it
calls a “Flag”. What a Flag actually is, is quite arcane, and in the context of DML we can
ignore most of it. What they mean to us is this:

e There is an endless amount of these “flags” available to you and each mission comes
with its own set of flags, they do not get used up.

e They are here to serve you, the mission designer.

o All “flags” have names by which you tell them apart .

e You, the mission designer, get to name flags. Their name can be anything, and |
recommend that you name flags in a manner that makes sense to you. | use flag
names like “SenakiSAMSdestroyed”, and the choice is entirely yours A flag’s name
has no significance for the flag itself, just to you.

o In DML, we’ll completely ignore what flags are internally. To us, they represent
abstract, “phone lines” that you can tell apart by name and that connect outputs to
inputs; they transport whatever an output wants to send to all the inputs that use the
same phone line.

e You connect inputs to outputs simply by using the same name (i.e. phone line or
“flag”) for both. So if one output! attribute has “startEngine” as value, all input?
Attributes that have the same “startEngine” value receive anything that the output
sends.

e Multiple inputs and outputs can share the same name (flag/phone line); just
remember that all inputs listen to all outputs on the same ‘line’. So beware of
crosstalk if there are too many senders (outputs) on the same line (a rare occasion in
DML).

Using inputs and outputs can be reminiscent of old-style electronics and phone schematics,
except that inputs only “listen” to the line, and outputs only ‘speak’ onto the line. This may
seem initially but can be helpful: when designing a complex system, try to draw a block
diagrams first:

0 startSmoke?
Lz landed! — smokeZone
playerLanded

Name

Name Value smoke orange

Lz
landed! playerLanded

paused yes
startSmoke? playerLanded

4.1.10 Controlling modules through in/outputs

After all this talk of input and output, let’s try to put this into some simple demonstration.
There’s an easy way to look at inputs and outputs: you use modules with an output to control
other modules via their input.
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In our demo we have a fire effect burning in front of out plane. Unimpressive, | know. Now

let's do something that’s easy to do in DML but takes lot more effort in vanilla ME: give the
player control over the fire: we want the player to be able to switch the fire effect on and off
via the communications menu.

The first step to enable this is simple: we already looked into fireFX’s documentation and
know that it has two inputs that control the effect:

e start? a signal received on this input will turn the effect on
e stop? a signal received on this input will turn the effect off

All we need to do is add these two
attributes to the “You're Fired” trigger
zone, and decide upon the name of the
flags (‘phone lines’) that they will use to
receive a signal. Arbitrarily, | picked the Bkl flameON
names “flameON?” for start? and stop? extinguish
“extinguish” for stop?, simply because |

like it when flag names tell me what they are used for.

VET=
fire FX small

onStart yes

7

So now we have a fire effect hosted inside trigger zone “You're fired” that sports a “small
fire effect (with flames, implicitly via default) that starts when the mission starts (onStart =
true) and can be turned on and off at will through signals on the flag named flameOn
(connected to start?) and extinguish (connected to stop?).

All we need now is a convenient way to create these signals. And for this we turn to one of
DML’s “to die for” modules: radioMenu. If you have created some missions, you probably
know that DCS provides mission designers with some methods to add interactive menus to
the “Communications>Other” tree, accessible in the cockpit. DML provides its own,
massively improved way to do the same — only better, simpler, and faster. Yeah, and I'm not
even bragging here. The radioMenu module has pretty much only one purpose from a
mission designer’s perspective: to provide output signals. The fact that these are controlled
by player is just the icing on the cake. So the next step is to add the radioMenu module to
your mission. Go ahead, you know what to do. The resulting AT START action list should
look similar to

ACTIONS

D0 SCRIPT (desCommon = {} )

DO SCRIPT [cfxZones = {} €}
DO SCRIPT (fireFX = {} fir)
DO SCRIPT (radioMenu = {} )

Now, being one of DCS’ “Crown Jewels”, it has more features than you can shake a mouse
at, so we’ll condense everything to the outputs that we are looking for, and how we can get
them to work. First, we create a new trigger zone and call it ‘player menu’

®nyer menu

and tell it to host one instance of this module by adding a “radioMenu” attribute with a value
of “Fire Control”. The latter appears in the player's Communications—->Other menu as its own
entry.
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Since we know that output attributes end

in “I”, they are easy to find in the . jir-ur-.-1|::|TE Fire .:.-.nn-.-.leue
documentation: radioMenu can provide — ——

up to four OUtpUtS per zone, their itermnA Turn fire effect on
attributes labeled “A!” through “DI”. We'll a8 flameON

use “Al” to turn on the fire by using the itemB Stop the flames
value “flameON”, and “B!” to turn it off by I extinguish

connecting it to “extinguish”. We also
provide some narrative for Al and B! through the attributes “itemA” and “itemB”, completing
the entire radio menu trigger zone.

We have built our first user-controlled effect in DML

Name Value
radioMenu Fire Control
small
itemA Tumn fire effect on
Al flameON

itemB Stop the flames

yes
flameON
extinguish

B! extinguish

Let’s try this in-game. Run the mission, and hit the Communications key for your aircraft.
Press F10 to access the “Other” menu and explore the options. Note howthe menu structure
relates to what we entered into the attributes for the radioMenu:

3. Main. Other. Fire Control

Stop the flames

Value
radioMenu Fire Control
itemA Tum fire effect on
Al HEWE

itemB Stop the flames

B! extinguish

In the “Other” menu, notice the “Fire Control” entry. This is the menu that the “player menu”
zone installed (see the “radioMenu” attribute’s value, above). Choose “Fire Control”, and the
next level of menu items come up. We get to choose between “Turn fire effect on” and “Stop
the flames”, which are the values we entered for the ‘narrative’ attributes itemA and itemB.

Choose “Stop the flames”. The flames peter out; imperceptibly at first, but after some 10
seconds flames and smoke should be gone.

Choose Communications—>Other—>Fire Control->Turn fire effect on and see the ground
erupt in flames and smoke once more. We are using the radioMenu module in the player
menu zone to control the fireFX module that is hosted by the “You’re Fired” zone. The
radioMenu tells the fireFX to start via the “flameON” flag that connects the Al attribute output
to the start? input. Likewise, the flag named “extinguish” is used to connect radioMenu’s
output B! to fireFX’s input “stop?”

And if all of this makes your head spin - don’t worry, it will quickly become second nature.
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4.1.11 What? Where? When? How?

After seeing a bit of what modules can do, let’s try and pull these things together to get a
better understanding how the various parts work together, and then have some fun (after all,
we have a fire effects module to play with that we can trigger at will from our cockpit. Let’s
have some fun!)

DML uses trigger zones and interacts with them so it can achieve remarkable things that you
can use in your missions. So how do DML and DCS work together? Big picture view:

e Trigger zones tell DML where something is happening. Many modules can use the
trigger zone information (location, area, boundaries) to focus their effect on.
ownedZones, for example, treat the surface area of the trigger zone that it is attached
to as the area as the area that the factions fight over. It regularly checks who (which
faction) owns the units that are inside the boundaries of the zone, and then evaluates
who the owner is

¢ Module Key Attributes tell DML which of the modules that you have added to your
mission will attach to a trigger zone. For example, the ‘fireFX’ attribute tells DML that
a zone with this attribute is to host the fireFX module. Note that multiple zones can
(and often do) host the same module: a mission can have multiple zones that host
cloners or fireFX. Since a module defines what happens, the key attribute decides
what happens inside the zone.

e input? attributes usually control when something happens in a zone. Most modules
are busy doing nothing for 90% of the time. Then, when they receive a signal on one
of their inputs, they spring into action. Cloners, for example, sit around and wait until
a signal tells them to create more clones.

e output! attributes usually control other modules and tell them to start or stop doing
their thing — they control when something happens in other zones.

e many other attributes change how something happens inside the zone, how the
hosted module reacts to inputs, processes information, selects units, and generally
goes about its business.

It's the many other attributes part that makes DML so versatile and is one of the main drivers
of DML’s continued development. Let’s play with our current setup of the fireFX and change
some of the ‘other attributes’ to get a better feeling of what it can do.

First, let's change the area of effect: change the trigger zone that hosts the fireFX module:
make it a quad-based zone, and enlarge it. A lot:

4

Run the mission. As expected, you'll see the fire erupt exactly where you see the trigger
zone’s center in Mission Editor.

So let’s get some random involved:
fireFX has the ability to randomize the Name Value
location where it places the fire inside fireFX small

the trigger zone. This is controlled by onStart yes

start? flameON

stop? extinguish

rndLoc Wes




the attribute “rndLoc”. Add the attribute, set it to true, and run the mission a few times. Note
that each time that the mission starts, the fire is placed differently, and always inside the
trigger zone “You're Fired”.

This means that if we wanted to place some random fire over the airport’s location, we could
now copy this trigger zone, and paste it a couple of times over itself, and we’'d have that
many fires placed at random locations inside the zone.

Or, we could do it the DML way: there’s a num attribute that controls how many fires are to
be generated inside the trigger zone. Value

And since it's a common requirement
for mission designers to also make the
number of fires as random as their

small

ves

location, DML'’s fireFX zones also itz AL
support that: you can tell it that you stop? extinguish
want the number of fires should be in a  [tIEs]s yes
range “from-to” — and DML will do the AU 10-20

rest. Let’s set num to “10-20”

And this is how one of the results can look like

4.1.12 So what?

Agreed, these are near-trivial examples, and some of you may shrug and say “so what?"The
big thing with DML is that you can use trigger zones and their attributes to

e to place new abilities or better control existing abilities
e to change the way abilities behave
e to connect abilities

and never have to change a single line in some script. DML gives you access to all its
abilities and ties them together for you transparently. All you have to do is design great
missions. DML will manage the tedious stuff in the background for you.
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4.2 The “Crown Jewels”

Over time, DML has grown. What once grew out of my desire for a small framework for
some dynamic missions has now become a large, powerful toolbox for wide plethora of
mission types that also happen to include dynamic missions. While DML grew in power, it
also picked up a lot of nice-to-have features. As it stands now, DML encompasses more
than 40 different “building blocks” and 20 “Big Ticket” items — a bewildering selection of
modules to choose from, and that holds at least a couple of great module for anyone’s taste

So if there were only a few modules that I'd deem “too good to miss”, which would that be?

Here is my selection of DML’s “crown jewels”, modules that are in nearly every mission that |
create:

4.2.1 cloneZones

This is hands-down DML’s over-achiever that solves more problems for you than you even
knew you had. CloneZones spawn units for you on-demand. CloneZone’s big twist is that is
uses “templates” for the groups that it spawns, and you, the mission designer can design in
Mission Editor the group composition and route that they are to take. Not just ground units,
by the way. Of course cloners will happily clone your flights and naval strike forces. And
cargos. And static objects. And all within Mission Editor, for comfortable editing.

And that’s just where the cloners begin, they can do a lot e
more: randomize spawn locations, re-spawn when the last RN
unit was destroyed, place cloned units on roads — even when .

their location is randomized. Oh yes, and of course cloners
can access templates randomly.

; iz XSAM Template |

So, cloners can pretty much cover any ‘dynamic’ requirement
that you have, and people have told me that they prefer
cloners to “normal” ME late spawning (via inactive groups)

because it's so much easier to simply send a signal to a \ \
cloner than synchronize time tables. \ -

Ah, yes, before | forget — since cloners are DML building blocks, they can be attached to
units. So you can have a cloner that can dynamically spawn units while it follows around
another unit... The next time someone asks how you’d create a group of soldiers that jump
of a truck when it’s attacked, you now know a good answer.

4.2.2 messenger

Mission designers’ options to place text in front of their players’ eyes are decidedly limited.
We have MESSAGE TO. And — outside scripting — that’s pretty much it. Worse, the text that
mission designers can put in front of players is entirely static. There is no way to tell a player
how many minutes they have left unless you have fully authored that message.

Messenger changes all that with its deep, comprehensive method of “wildcard text”. The that
functions is that when you author a mission, you create ‘boilerplate’ text that contains
wildcards. During playtime, these wildcards are converted dynamically to meaningful text.
And that changes everything, as wildcards are phenomenally flexible, and can even include
ranges of words that you prepared for messenger to pick from. It can be location information
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(in lat/lon or MGRS), bearing, distance, time, and many other things that | have never
imagined but people show me they managed to create with messenger.

Access a unit’s data

Leader is heading 106 at 258knots, 6500ft.
Your assigned position is 816ft in front of you, closing with -45.7ft/s. Lead aspect is drag
Total Time in Position: 0:00

Access a unit’s data relative to messenger unit

Every mission needs to talk to their players, and when it comes to do that, messenger is a
pretty good choice.

4.2.3 radioMenu

You've already met radioMenu — and that’s no coincidence since it’s the best tool in your box

to create user-interaction. User interaction is what makes or breaks missions, and having
ready access to menus makes authoring engaging missions so much simpler.

That much is obvious. The not so obvious part is that — especially with signal-driven DML-
type mission authoring, radioMenu is you low-key debugging tool. | often use radioMenu
when I’'m testing missions to selectively advance mission stages. It creates signals on-

demand, and outside of THE DEBUGGER nothing can match that ability and convenience.

2. Main. Other

Fi, BLUE Gommands. ..
F2., MISSI0N Commands, ..

Name Value Fii, Previous Menu

radioMenu BLUE Commands F12. Exit

coalition blue
itemA Order Flyby
Al flyby

3. Main. Other. BLUE Commands
Fi, Order; Elyby

Fii, Previous Menu
Fi2, Exit
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4.3 The “Obscure Jewels”

DML’s “Crown Jewels” are quite obvious, as anyone who has spent some time with DML
would probably agree. There are some more, somewhat ‘darker’, less sparkly gems that |
think you should at least be aware of.

4.3.1 Persistence
DML can save your mission to storage, and then “restart” the mission from file. The geek
term for this process is “persistence”, and DML'’s persistence is fully fledged.

3. Main. Other. Save

B, Save now
'F2. Fresh Start Next Time
£33, Restart

F11. Previous Menu
F12. Exit

Currently, however, it comes with a lot of baggage due to the way DCS is put together, not to
mention some security concerns. So, should you ever wonder if you could build a mission
with DML that can save and resume, the answer is a qualified yes. Yes it can save. Yeah, it
can kind of resume. You don’t have to push the issue now, just remember that yes, there’s
persistence built into DML.

4.3.2 ssbClient

This is only interesting for multiplayer missions, as ssbClient requires to be run in
multiplayer, and then also requires (very, very common) server extension “SSB” be run on
the server. This “Big Ticket” fully functioning module provides a simple, but inexplicable
absent feature: blocking player slots in airfields that are owned by the opposition. Thus,
simply by adding this one module, capturing airfields becomes a strategic imperative rather
than option.

4.3.3 THE DEBUGGER

The darkest gems of all, a black diamond. Few people know it exists, fewer even have an
inkling of the raw power it harnesses for you when you embark on debugging your missions.
If you leave the sunny meadows of plain mission design and descend into the murky depths
of multiplayer, dynamic persistent missions, make sure that you at last know about the big
gun that you can call in. THE DEBUGGER’s abilities far exceed DML’s requirements and
can routinely assist script-heads when they test mission code (small wonder, it helps me
develop DML). But above its neutron-star hard-core level support for the unspeakable, it
features very helpful ME integration, can track events for you, and of course will diligently
watch flags for you, note when they change and tell you about it.

*** [08:00:15] debugger: now observing <goflba> for value change with =+DML Debugger+=>.
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5 DML Reference

5.1 DML Core Concepts

DML uses several easy-to-understand concepts that it uses to meld advanced mission
abilities with classic mission design in Mission Editor. In the remainder of this section, we are
going to discuss how these concepts work throughout DML — they are shared across
modules, understanding them will greatly facilitate your mission design efforts

5.1.1 Zones and Attributes
DML uses an existing, central DCS Mission Editor TRIGGER ZONE
tool to integrate into your workflow: Trigger Zones. e Rad Torg
They can be placed anywhere on the map, are easy ZONE TYPE

to modify (move, change, copy and paste), and they RADIUS

already support a central feature that we now use to
pass information from ME to our DML modules:
Attributes.

COLOR

Attributes are called “named values” (or “properties”
or “name/value pairs”) in literature. Mission designers
can freely add, modify, and remove attributes from
Trigger Zones. An attribute always has a name, and a
value. And you can easily use ME to change both. LINK UNIT

HIDDEN

Module “Anchors” Name Value
So now that we know what attributes are, why are :S::BASE L

. Al
they Important for DML? They help DML to knOW redDefenders Soldier M4, Soldier M4
where you want to put which module to work: it sScans [ R R
all trigger zones, and in each trigger zone, it looks for — |EEEES Clca ot

hidden yes

attributes with certain names (e.g., “smoke”, or
“fireFX”), and if it finds an attribute with that name, it
automatically “anchors” the appropriate module (a
smokeZone or fireFX module) to that zone. For
example, DML connects the smoke zone module to
any zone that has an attribute named “smoke”. Read
the “Reference” section to find out which module looks for which attribute. It usually is the
attribute that is also deemed “MANDATORY”.

pilotsafe both

The image above on the right shows a Trigger Zone called “Red Two”. In the lower part a
red box highlights the attributes that were added to this trigger zone. You can add as many
attributes to a zone as you like, if a module doesn’t recognize an attribute’s name, it simply
ignores it. All DML modules use Trigger Zones with attributes to anchor their modules, and
to control a module’s functionality.

Usually, the name you give to a Zone itself (“Red Two”) is irrelevant; DML looks for

specifically named attributes to anchor modules. You can also use the same zone to anchor
multiple modules — the example above anchors three modules: CSABASE (which anchors
csarManager to this zone, allowing CSAR Missions to complete here), FARP (which anchors
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FARPzones to this module, which manages red/blue defenders and supply for the FARP
when owned by a faction) and PILOTSAFE (which anchors limitedAirframes here and allows
pilots to safely exit their aircraft and change into new ones).

5.1.2 So what, exactly, are Attributes?

For our mission purposes, an attribute is something that has a name (for example ‘flames)
and that has (or needs) a value (for example “true”). When you place a trigger zone and
attach a module to it, DML automatically adds all attributes with all default values so that
everything works out of the box. You can then override those defaults simply by naming the
attribute’s name (for example “flames”) and the value that you prefer (for example “false”).

Not all attributes can have just any value - after some time, you will see some patterns
emerge, as DML knows only a small variety (or different ‘kinds’) of attribute values:

e Numeric Values
Modules use this when they expect a number, for example the time delay for a fuse,
or the number of fires that should be placed in a zone. Examples:

o 24

o -100

o 3.14
e Ranges

A range is a special case where a module can accept not just a single number, but a
‘from-to’ numerical range like from 1 to 100. A range are two positive whole numbers
that are separated by a hyphen (or “minus-sign”) “-“. They are often used to
randomize a modules effect, like a time delay or number of enemies to spawn. A
DML module can only recognize a ranges when and where it explicitly tells you in the
description that it does. Examples:

o 1-100

o 2-7

e Text Values
This is the most common kind of attribute, and it is used for messages, flag names,
and similar. Examples:
o Hello Pilot, welcome to your Cockpit
o You are leaving <z>, good Luck!
o playerDeparted

o Lists

This is a special variety of the Text Value, and DML can only recognize this if it tells
you that it also expects lists. Lists are Text fragments that are separated by a comma
“”. This is most often used to prove multiple values — for example flag names,
liveries, or types. A list may sometimes support ranges, but only if the module’s
description explicitly says so. Examples:

o A-10A, F-15C, UH-1H

o f1, £f3, ab, 77-82, T3

e On or Off — and “maybe”: “Boolean-ish
Many attributes control if a feature is enabled (“on”) or disabled (“off”). In geek speak

these are called ‘Boolean’, after some mathematician who lived in the 1800’s and
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thought so much about the concept of things that can be either-or, that people named
the whole after him: George Bool. The values most often associated with this are
“true” and “false”, and are of immense significance inside the computer world.

In DML, we give this concept a small boost, because instead of “On” and “Off”, you
can also assign a third value: “maybe”.

Now, most of the time we will use one of the two classic values: On or Off (or their
synonyms). Sometimes, however, we don’t know because we want the mission pick
a random value when it starts up. In these cases, the mission picks a value by
random, and then sticks with that value throughout the rest of the mission. This is
most useful for attributes that control something at mission start, and when you want
to introduce an element of surprise. For example, the cloneZone’s onStart attribute
can be either on or off, and if you supply “maybe” as its value, that value is chosen
randomly when the mission starts.

When DML expects a value that is true or false, you can opt for the following values:
o TRUE: use any of the following (not case sensitive)
True, Yes, 1, On

o MAYBE: (resolved to true or false at mission start with 50:50 probability)
Maybe, RND, Random, ?

o FALSE:
Anything else

5.1.3 Module Configuration Zones

There are cases where a zone’s name can be relevant: the most common case is to help to
(globally) (re-)configure an entire module: DML uses so-called “Module Configuration Zones”
(see below) that can be omitted entirely (if you do not want to curtail the way that a module
works); that you can place anywhere on the map, and that must have a specific name in
order to be recognized. When a module can change the way it works with a config zone, the
module reference will tell you exactly how to use it; using config zones is completely
optional, and very simple:

Since Trigger Zones are so convenient to pass data from the mission to modules, modules
also use them to provide data for global settings (“configuration values”), and to pass data
for processing. For example, the civAir module uses a config zone to set the maximum
number of civil aircraft at any time, and a data zone to control liveries and aircraft types for
civilian flight. Both are optional, and modules run well without config zones; they simply use
default values, and when you use a config zone, you only need to add attributes for those
values that you want to change.

Like before, Configuration Zones (and data zones) use attributes with values to pass data to
the module. Unlike before, the Trigger Zone’s name itself is used to anchor the zone to
the relevant module. Configuration zones are mission global — they control how a module
works across the entire map. Since they are global, it does not matter where you place them.
I usually reserve a remote location on the map for them, where they are out of the way, yet
easily accessible.
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In above example, we see three configuration zones: one each for commander
(“CommanderConfig”), limitedAirframes (“limitedAirframesConfig”), and groundTroops
(“groundTroopsConfig”). As mentioned, for configuration zones and data zones, their trigger
zone name as given in Mission editor is relevant: it must match exactly the name that is
specified in the module’s description.

Being able to control configurations with Trigger Zones makes it easy to curtail a module’s
behavior to your mission’s requirements; all you need to do is add the relevant attribute to a
correctly named zone, and your module is configured.

As before, config zones make strong use of defaulting — even if you think that you need to
resort to a config zone, you’d usually only include the one or two attributes that you intend to
configure differently from their default. This makes configZones easy to maintain.

And again — the placement (location) of a configuration zone irrelevant, you can place them

anywhere you like. A good place for them is somewhere out of the way where they can’t be

confused with, or get in the way of other mission-relevant “action” zones (one of the corners
or edges of the map, for example). Some people also like to color-code config zones (I often
use yellow — there is no “official DML color coding” for zone, use whatever you prefer).

5.1.4 Zone Shape

DCS supports two different types of zone shapes: circular, and ‘Quad-Point’. The latter is a
zone that is defined by four corner points and can be used to define irregularly-shaped
zones.

><2ircular ><Juad Boint
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DML supports both zone versions with a small restriction: When you define a quad-point
based zone (also called ‘polygonal’ shape, ‘many-edged’ because it has, uh, many edges)
and use its shape to determine if something inside that zone, the zone’s shape must be
‘convex’. While this sounds terribly technical, it basically means that if the zone’s shape
looks like a V', it is not convex. The result is that for such a non-convex shape, some of the
‘inside’ calculations may be off. Now, the good news is that for mission design, almost all
guad-point based zones are convex shapes, so you will rarely encounter this restriction. If
you have issues with a zone not correctly detecting if a unit is inside, check if the zone itself
is V-shaped. If so, try and resolve this by creating two triangular-shaped zones instead.

The ‘formal’ definition of a convex polygon (or quad-pointed shape) is that all inside angles
are 180° or less.

Angle with more
“than 180°

O Allangles are less —
than 180°

-

But why does DML have such an obscure and somewhat arcane restriction that only applies
to a tiny fraction of all cases anyway? Because the code that is used in DML to calculate if a
unit is inside, and the code used to create a random point inside the zone is very fast,
robust, and relies on simple geometric rules that can also work with more complex zones
than those marked out with merely four-points — DML already supports polygonal shapes
with an arbitrary number of points. Well, mostly: since ME doesn’t support it, that's only
theoretically, but DML is future-proof in this regard.

5.1.5 Flags in DML

Under the hood, DML uses flags to build missions — just like builders use brick and mortar to
build houses: everywhere, for almost everything. But that does not mean that you, the
architect of the mission, must know why they work as long as you know how — as long as
you know what is possible and what isn’t. With that being said, it can help to better
understand flags when your missions reach higher levels of complexity.

This section provides some deeper information about module inputs, outputs and the flags
that they use to communicate with each other. Initially, you should skim this part, and return
if something has piqued your interest, or you have run into a specific issue that needs
explaining. If you have read and understood “The Basics” you already know enough to get
started on building missions.

What follows is intended for the eternally curious — and those of us who simply demand to
understand why something works, not just how.

5.1.5.1 Introduction
Outside of ME Trigger Zones, there is another central Mission Editor element that a mission
uses to shape the flow of control: ‘Flags’. Missions use Flags to remember game states. For
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example, if a SAM site has been alerted, a mission can use a flag to store that information
S0 it can retrieve it at a later point or pass that information to another part of the mission.
Although engineering-wise Flags in Mission Editor are primitive, they can be (and are) used
to great effect — as many existing missions show.

DML’s modules heavily use flags to communicate internally. Most importantly (and unlike
DCS itself), though, DML does not require a deeper technical understanding of flags
from the mission designer. It usually suffices to picture them as ‘named wires’ (like telephone
lines) that connect outputs to inputs, and that modules use these ‘wires’ to exchange
information. When it comes to flags in DML, the most important task for mission designers is
to remember the names that they gave these wires, and to not mix them up.

Therefore, when you use a module, it may request a flag name from you that it connects to
an input: it then gets information from that flag into the module. Or it may want a flag name
that it connects to an output so it can put information onto that flag. It's up to you, the
mission designer, to manage and provide the flag names. You usually do not need to
concern yourself with what or how information is passed between modules. DML handles
that for you transparently. What is important is that you remember which flag names you
hand to DML (so you do not accidentally re-use a flag name and ‘cross wires’), and that you
spell those names correctly (so you do not accidentally ‘break’ a connection between input
and output because the flag names do not match).

Flag names are given to a module in count?
trigger zone attributes. For convenience,
DML modules signal what they are used
to in their attribute name:

countOut!

e Inputs: end on “?”
when a module looks for input (which often triggers some action) that attribute’s
name ends in a question mark “?”. For example, the cloneZone waits for a signal
to create clones. It has an attribute named ‘clone?’. You pass the name of the flag
that the clone zone should watch for a signal as value for that attribute. Module
inputs in DML are designed to be fed from module outputs (see below) and work
seamlessly.

e OQutputs end on “1”
When a module wants to pass information to other modules, it needs a flag that
connects to an output. Attributes that are used as outputs have an exclamation point
“I”in their name, and you pass the name of the flag that the output should connect to
as value for that output attribute. For example, a unitZone passes its signals to the
flag that you supply as value to the ‘enterZone!’ attribute. Output attribute names
end on an exclamation point “!”. They are designed to seamlessly feed into
module inputs to trigger actions.

¢ Real-time/changing “direct” value outputs “...#”
Some modules keep track of stuff for you. They have the ability to pass a “live” (or
“direct”) number to other modules — like the number of kills a faction has
accumulated, or the number of groups that a module is tracking. These modules
have special ‘direct value attributes’ that passes this ‘raw’ (unprocessed) value to
flags, similar to how output attributes put their signals into flags. When an
attribute’s name ends in a hash mark “#”, that attribute is a ‘direct value’
attribute. The difference is subtle: “outputs!” send a processed signal (in form of a
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method, see below) via named flags when something significant for the module
happens. “direct#” regularly (once every second) put a raw value into a named flag,
irrespective if that information is relevant of not.

For example, the playerZone counts how many players are inside a zone. It can put
a direct count of the numer of players in the zone into the named flag that you
connect to the ‘pNum#’ attribute. This direct value is often helpful — but beware: just
because the number did not change doesn’t mean that nothing happened in the
zone. If within the same second a player left and another player joined the zone, the
total (direct) value would be the same. The playerZone module would not have
missed this — the (processed) outputs added! and removed! will both have sent
signals, while the direct output looks as if nothing has changed.

5.1.56.2 Connecting Flags to Modules

Periodically (usually once a second), modules in DML check the flags that are connected to
their inputs. If the value of the flag is different than the last time that the module checked, an
action inside the module is triggered. This, in a nutshell, is how inputs work.

When a module deems it appropriate (usually when it thinks it has something important to
share), it changes the value of the flag that is connected to its output. For example, a zone
that this module watches has been conquered. The module then reads the current value of
its output flag, changes that value, and then puts the changed value into the flag. Any
module whose input flag connects to that same flag detects the change, and reacs.

As described before, you tell a module

which flags it should use for input or Namfa : value
output purposes. For example, the il bl Enterouter
‘Messenger’ module is triggered via the — JUEEEEEE Geta litfe bit Claser

input messenger? to display a message. Nl EEii atRwWY

Another trigger (messageOff?) can tell

this messenger module to turn off (mute it). Since triggering is done by a flag’s value, you
decide which flag (identified by name) to use for which purpose. To connect a flag to an
input, you add the flag’s name as argument for the module’s input attribute. In our example,
the flag named “enterOuter” connects to the messenger? input, and the flag named “atRWY”
connects to the messageOff? input. The result is that every time that the value in the flag
named “enterOuter” changes, the messenger is triggered and displays the message “Get a
little bit closer”. And when the value of the flag named “atRWY” changes, the “messageOff?”
input is triggered, which turns the messenger off.

Conversely, a module can determine that it has identified an important situation and needs
to signal this: for example, a conquerable zone has been conquered, an object destruct
detector has detected the destruction of the object it watches, or a cargo delivery zone
needs to alert the mission that a helicopter has successfully delivered cargo inside it.
Whenever something like this happens, these modules generate signals on their outputs,
and change the values of the flags that connect to them.

In short, modules generate signals to
drive and co-ordinate mission flow. For
example, a pulser sends out a repeating &=
signal for other zones to synchronize time

their actions. In the above example, the pulser’s output pulse! is connected to the flag
named “fire”: now, each time that the pulser sends a signal, it changes the value of the flag

Mame

pulze!
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named “fire”. Other modules that connect their “inputs?” to the flag named “fire” will be
triggered each time that the pulser sends a signal.

Anyone who has spent some time with digital circuits senses DML’s kinship with digital
circuits of days past, and it can be helpful for some to envision the flow of control though
flags similarly:

Name
smoke

f?

Name smoke

cloner

clone? next 1f?

empty! advance

done
zero!

clone? empty!  advance Count
—>»  cloner

count? Down

tMinus!

next

Name
countDown 3

count? advance

tMinus! next

The image above (taken from the “once, twice, three times a maybe” demo, see that chapter
in this document for an in-depth analysis) illustrates how three modules (a cloneZone, a
smokeZone and a countDown) are ‘wired’ together to produce a ‘circuit’ that spawns
enemies exactly three times; after the third time, it stops spawning and turns on red smoke
to indicate that the exercise is over. Note how the red named flags connect the different
module’s “inputs?” and “outputs!” to create a “logic circuit”.

5.1.5.3 DML “Watchflags”

You want to trigger a module’s ability
(e.g. spawn a group, start smoke, e
output a message) at precise moments
in your mission. To tell a module to
activate we use flags that connect to “inputs?”. DML is built in a way that the various
“‘inputs?” and “outputs?” connect seamlessly and work out-of-the-box. The default way how
modules talk to each other is via named flags, and “outputs!” change a flag’s value, which an
“input?” detects and reacts to. This works for 99.9% of all mission requirements. But DML
wouldn’t be DML if it was content with that. Skip the remainder of this section until your
mission’s complexity grows beyond DML'’s defaults.

clane?

Because DML allows mission designers great flexibility when it comes to deciding how a
module should trigger that goes far beyond simply triggering on a change in value.
Advanced users can tell DML exactly what signal to look for. For example, a mission
designer can tell a cloner only to spawn new clones when the value of the flag named “kills”
is greater than 5. Let’s see how to do that.
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5.1.5.4 Input Methods

As discussed before, attribute names
that end in a question mark (e.g., “f?”)
are inputs, which connect to a flag. You
supply the flag’'s name (here “startAction”). All flags in DCS have alphanumeric names like
“‘EnemySighted” or even old-style numbers like “100”. Every named flag always has a value -
a number that can change as the mission progresses. In DML, we also call a flag that an
input is watching a “Watchflag”. Because, uh, that’s obvious.

Value

startdction

By default, if the value of a watched flag changes, that triggers a connected module’s input
and causes the module to do its stuff - for example, start some colored smoke inside the
trigger zone it is attached to.

In addition to triggering on a value change, DML optionally supports a host of other
(additional) conditions that you can apply to watched flags. In other words, a module can be
more selective about when it reacts to an input (e.g., only trigger when the flag’s value
changes, and the new value equals a certain number). As mentioned before, an input’s
default behavior is to trigger when the value of the flag that is connected to the input
changes. But DML can do a lot more. Let’s look at the other options that you have:

Trigger Methods

After you tell a module’s input (the attribute ending in a question mark *?’) which flag to
watch, you can also tell it what to look for. For most mission designs, the default that DML
provides (look for a change in the flag’s value) is enough. This conveniently reduces
complexity for mission design. Let’s open the decision box, and take a closer look: For a
module to recognize that it should trigger on an input the following must be true

1. The associated flag’s value must be

: ) ] Name Value
different from the last time that it messenger
checked. DML Watchflags only trigger message WE HAVE A MATCH: 4
on flag value changes and ignore the messageOut? heartbeat

flag otherwise triggerMethod =4

2. The new value of the watched flag
must match the rule (condition) that is described in the module’s trigger method
attribute. By default, DML sets this method to “change” — whenever the new value is
different from the last time it checked, that is sufficient: it fulfils the trigger condition.
There are other conditions that you can choose from: In the example above, the input
“messageOut?” that is connected to the flag “heartbeat” only triggers if the value of
the flag “heartbeat” has changed, and the new value of that flag is equal to the
number 4 (“triggerMethod” is “=4").

In DML, we call the conditions that a flag’s change must fulfil before they trigger a module’s
activities “trigger methods”, or just “methods”. So, unless you set your own triggerMethod,
DML sets it to “change” for you: simply changing the watched flag’s value is enough to
trigger the module’s function. In other words: when you connect a module’s input to a flag
and don’t tell DML what to look for, it triggers whenever that flag’s value changes.

This greatly simplifies mission design with DML: detecting a ‘change’ in a flag’s value
suffices for most of your mission demands and is the preferred method when you connect
modules to each other. DML modules by default produce a flag value change on their
outputs (see “Bang! method (output)”, below), which fits nicely with inputs. And it also
conveniently integrates into classic mission design:
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For (an old-school) example, let’s say that if all enemy tanks are destroyed, your mission
changes a flag through an ACTION: FLAG INCREASE that you set up in ME’s Rule Editor:

GROUP DEAD ACTION: FLAG INCREASE

LT}

If that flag is wired into a cloner’s “clone?” input (without adding a triggerMethod to that
cloner), the change in the flag’s value triggers a clone cycle in the cloner. It's that easy, DML
usually works well with your older designs.

Sometimes, though, you want finer control when something happens, and this is where the
trigger “methods” come in. These “methods” are additional rules (“conditions”) that are
applied to the input flag’s value. For example, the rule “=4" means that in order to to trigger,
the connected flag’s value must not only change, but after the change the flag’s new value
must also be equal to the number 4.

DML supports a host of input flag conditions, they even allow you to compare the flag in
question to other flags. DML supports the following “methods”:

e ‘changeor ‘#’
trigger whenever the watched flag’s value changes. No other conditions need be
fulfilled. This is the default

‘offYor ‘0" or ‘no’ or ‘false’
triggers when the watched flag’s value changes to zero

e ‘on’ or‘l’ or ‘yes’ or ‘true’
triggers when the watched flag’s value changes from zero to non-zero
(Warning: with this method, DML will not detect a transition between two non-zero
numbers e.g., 324, it only triggers on a change from ZERO to a non-zero value. To
trigger again, the flag must first return to a value of zero)

e ‘inc’ or ‘“+1’
triggers when the watched flag’s current value is greater than the previous value

e ‘dec’ or ‘-1’
triggers when the watched flag’s value is less than the watched flag’s previous value

e ‘lohi’
triggers when the watched flag’s previous value was zero (0) or less and the new
value is greater than zero. Often used with pulses.

e ‘hilo’
triggers when the watched flag’s previous value was greater than zero (0) and the
new value is zero or less. Often used to detect a countdown reaching zero.

e ‘> (number)’ Oor > (name)’
triggers when the watched flag’s value changes, and the value is larger than the

number given or flag identified by name

Examples:
o >4 triggers when the watched flag’s value is larger than the number 4
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o >*landings triggers when the watched flag’s value is larger than the value
of local flag ‘landings’

e ‘= (number)’ Or ‘=(name)’
triggers when the watched flag’s value changes, and the value is equal to the number
given or flag identified by name

Examples:
o =4 triggers when the watched flag’s value is equal to the number 4
o =*landings triggers when the watched flag’s value is equal to the value of
local flag ‘landings’

e ‘< (number)’ or ‘< (name)’
triggers when the watched flag’s value changes, and the value is less than the
number given or flag identified by name

Examples:
o <4 triggers when the watched flag’s value is less than the number 4
o <*landings triggers when the watched flag’s value is less than the value of
local flag ‘landings’

e ‘# (number)’ or ‘# (name)’
triggers when the watched flag’s value changes, and the value is not equal to the
number given or flag identified by name

Examples:
o #4 triggers when the watched flag’s value is not equal to the number 4
o #*landings triggers when the watched flag’s value is not equal to the value
of local flag ‘landings’

Quoting Numbered Flags

Early versions of DCS used flag names that entirely consisted of number. For example, “22”
was (and still is) a legal flag name. This can create confusion when using some trigger
methods: DML can’t tell the difference between a number and a flag whose name happens
to be a number.

To allow DML to distinguish between a number and flags whose name happens to be a
number, such a flag’s name must be put into double quotes *” and ’ to be interpreted as
a flag number. Hence, if you want the input to trigger only if the connected flag was equal to
flag named 22, that condition would be

://2211

Note the two quotes. DML then (and only then) recognizes “22” as meaning the flag
named 22 rather than the number 22.

5.1.5.5 Bang! Output Methods
Since modules support strong (optional) Name
methods for processing input signals, DML RND

method flip

f? 99
flags! 200-210
pollSize 1-3




also provides comprehensive methods to produce signals on outputs that mirror input
conditions.

“n

Since outputs in DML end on an exclamation point “I”, | took a page out of shell scripting
Lingo (see ‘Shebang”) and also call sending an output signal ‘banging’ a flag (it's the way my
brain is wired; I’'m aware that the verb “banging” makes some people uncomfortable. | think
that those people need to grow up even more urgently than I). Like input trigger methods,
mission designers can opt to choose from many different output (or bang!) ‘methods’.

DML understands many methods that it can apply to a flag, and they mirror the input
watchflag conditions we just discussed. Each method is defined by a keyword and/or an
expression. When the module decides to bang! on the output, it applies the rules set forth
below:

e ‘on’ [setto 1]
Sets the flag’s value to one, no matter what it was before. Same as using the number
1 (one)

e ‘off’ [setto zero]
Sets the flag’s value to 0 (zero), no matter what the value was before. Same as using
the number 0O (zero)

e ‘inc’ [increase by 1]
Increases the flag’s value by 1 (one). Same as ‘+1°. If, for example, the flag’s value
was previously 10, that is increased to 11. This is the most common bang!
method and is the default for most DML module outputs; it co-operates best with
input flags that are set to trigger on “change” — which is also the default in DML

e ‘dec’ [decrease by 1]
Decreases the flag’s value by 1 (one). Same as ‘-1'. If, for example, the flag’s value
was previously 10, this number is decreased to 9.

e ‘flip’ [alternate between 0 and 1]
This is a very effective methods to trigger on flag change. It flips the flag’s value
between 0 (zero) and “not 0”: If the flag’s value was anything except zero, the new
value is zero. If the flag’s value was zero, the new value is 1 (one). This way you can
flip-flop flags, turning them on and off repeatedly. Note that this method can be error
prone if one or more modules flip a flag’s value multiple times before a module’s
input can detect a change: if two modules “flip” a flag in rapid succession before an
input checks the flag’s value, it appears to be the same as before even though it was
changed: the second flip returned the flag to its initial value, masking the change.
That is why the “inc” method is to be preferred over ‘flip’ for general flag bangling.

o #(number or flagName) [set to absolute value or that of another flag]

Sets the flag to the fixed value (when giving a number) or copies the value from
another flag, no parentheses.

Examples:
o #33 sets the flag to the number 33,
o #-6 sets the flag to the number -6 (negative six),
o #kills sets the flag to the value that the flag named ‘kills’ currently holds,
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o #7122” (note the quotes) sets the flag to the value that the flag named ‘122’
(a legal, old DCS flag name) currently holds

+(number or flagName) [add amount or another flag’s value]
Adds the number give (no parentheses!) or the current value of the flag flagName to
the flag.

Examples:
o “+3” adds 3 to the current flag value, while
o “+killScore” adds the current value of flag “killScore” to the flag, and
o +”22” adds the current value of DCS flag named 22 to the current value

—-(number or flagName) [subtract amount or another flag’s value]
Subtracts the number given (no parentheses!) the or current value of the flag
flagName to the flag.

Examples:
o -3 subtracts 3 from the current flag value, while
o -penalty subtracts the current value of flag “penalty” from, and
o —“22” subtracts the current value of numbered flag “22” from the current
value

‘pulse’ or ‘pulse, <number>’ [setto 1 and reset automatically]
“pulses” the flag by setting its value to 1 (one) for
some time, and then re-setting it to 0 (zero) some
time later. If you do not specify any time, the flag is 0
reset after three (3) seconds. You can supply your
own pulse time by adding a comma and a number,

1

<« 3sec >

Example:
o “pulse, 47 will keep the pulse up for four (4) seconds before dropping back
to zero.

5.1.6 Further thoughts

When DML sends signals from an “output!” to an “input?”, it uses named flags to carry that
information. To connect an input to an output, you simply enter that flag’'s name for both the
output attribute (the one whose name ends in an exclamation point “!”) and the
corresponding input attribute (the one that ends in a question mark ‘?’). That establishes the
connection between output and input using the same named flag.

DML doesn’t stop there. By default, inputs and outputs are configured to ‘just work’ when
you connect them with a flag of the same name. For advanced mission designs, you can
also control

The way a module sends signals. The output method describes what is sent (the
value that is written to the flag that connects to an attribute that ends on an
exclamation point “!”) when the module wants to convey information. By default, this
method is 'inc' (increases the flag's current value). You can opt to change that to
other methods like 'On', 'Off', 'flip', a fixed value etc. A module sets an output’s flag
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whenever it deems is appropriate, usually as a response to something happening in
the mission (a group enters a zone, an object is destroyed etc.)

e The way a module interprets their input (attributes that end on a question mark "?" in
their name) and decides when it should trigger. Most common is the 'change'
method: the module triggers when the flag's current is different from the last time it
checked.

Note:

Modules periodically look at their input flags, usually once per second. This means
that they don’t immediately detect a signal/change; they only see the change the next
time that they look at their input flags. This means that inputs can miss a signal if the
input flag changes too quickly and reverts to the original value before the input had a
chance to look at the flag. That is why DML prefers the ‘inc’ / ‘change’ combo for
output and inputs: multiple changes can’t accidentally revert the original value, the
change will still be detected.

Let's put this together: say you have two modules: 'Sender' that sends signals on 'out!’, and
'Receiver' that looks for a signal on 'in?'. Now, let's look at some combinations to see how
output and input methods work together.

OUT!
Sender o= Receiver
OUT Methods IN Methods
* Inc * Change
* On * On
* Off « Off
* Value * Comparison

e The most common case is Sender's output (DML Method”) is set to 'inc' (increment:
add the number 1 to the flag’s current value) and receiver’s input (“Watchflag”) to
‘change’. Any change of the flag's value results in Receiver to detect the change next
time it checks, and then to trigger.

Note:

Any change is detected by Receiver — even if that change was not initiated by
Sender. This is important to remember because advanced designs often connect
multiple Senders on the same ‘line’ — like multiple alarm sensors can trigger the
same central bell.

e Now let's change Receiver's Watchflag method to >4', and assume that at the start
of the mission, the underlying flag's value is zero (0). Sender's method stays at 'inc'
(increment by one). The first four times that Sender sends a signal, the flag's value
changes from 0 to 1, 2, 3 and then 4. Each time that the flag’s value changes,
Receiver sees the change when it checks, but ignores it because the condition “>4”
of the flag’s value is not fulfilled. The fifth time, however, Sender has increased the
flag's value to 5. Upon inspection, Receiver detects the change of the flag’s value,
sees that the new value is ">4" and triggers.
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Let’'s now assume that Sender doesn’t increase that flag’s value for some time. When
Receiver checks its input flags regularly, it will not trigger when it checks the flag
(usually once a second) because although the flag's value is >4, the value did not
change from the previous check. Input flags require a change on the watched flag
in order to trigger. No, some time later, Sender does again increase the flag's value,
now to 6. Receiver again triggers. And will trigger every time when Receiver sees
that the flag's value has changed from the last time it checked.

¢ And now let's set Receiver's Watchflag back to "change", while Sender is set to 'On'.
Now, the first time that Sender triggers, it sets the output flag to On (1). Receiver
detects the change, sees the new value '1', and triggers. The next time that Sender is
triggered, however, it again sets the flag to On (1). The problem is, though: it already
was set to On (1) before. Sender does not mind; it has done its job. Receiver sees
that the flag has a value (1 = On), and since there was no change to the previous
value (which was also 1), it ignores the current value and continues waiting for a
change.

So here's the big take away: Input flags are inspected periodically, and they require at
least a change in value. If there is no change detected in the flag’s value, a Watchflag does
not trigger.

Now consider: If multiple modules use 'On' as their output and they all connect to the same
flag, only the first flag to set 'On’ will subsequently trigger any listening module that is waiting
for 'change'. After that, the flag stays on the 'On' value (1). When the other modules trigger,
they also set that flag to 'On'. To the listening receivers, though, the value of the flag stays
the same, and no change is detected; nothing is triggered.

This is intentional and an immensely helpful design pattern to set up common scenarios:
Like a ‘Burglar Alarm’ you can trigger a central reaction (alarm?) from multiple possible
sensors that generate a signal (suspicious!) using the same ‘phone line’. The first sensor
that detects something triggers a reaction, after that all others no longer elicit a response
even if they send a signal; the alarm has gone off already.

<)

'%; alarm? £
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There is another important way to look at the way that we can ‘wire up’ our missions with
DML, and it’s counter-intuitive at first: You don’t connect modules to each other; you connect
listeners to a phone line and you connect speakers to a phone line. If a speaker and a
listener happen to be on the same line, the speaker can talk to the listener. This is to say
that you do not really connect one module’s input to another module’s output — that can be a
coincidental result. You connect inputs to a line that can transport signals to the input. And

71



you connect outputs to a line that can propagate any signals that the output may generate.
The important point: no module, knows nor cares about the existence of the other modules
that are connected to the line. If the line is the same for inputs and outputs, then all inputs
receive all signals that any output may put on that line. In engineer speak, this arrangement
is often called a “Bus”.

cloner | | messenger PlayerScore

In? % in?t In?4
theBus
Out! Out! Out! Out! Out!
| LZ | | unitZone ‘ | unitZone ‘ | radioMenu ‘ | Valet |

So you can (and often do) have multiple modules connect their “Out!” ports to same named
flag (called “theBus”) in above illustration). And you can have (and often do) multiple
modules connect their “In?” ports to that same flag. All senders and receivers work
independently from each other, some can connect or disconnect at will, and they will work
together — without ever knowing about each other. Only one thing is certain: if any sending
module changes the out! flag, all listening receivers will react, and otherwise ignore the
current value.

5.1.7 Multiple Output Flags

DML can bang! multiple flags at the same time. |[FEN ML *cVal
Unless otherwise specified, all outputs (those
attributes that end on an exclamation point “I”)
support this ability. To bang! multiple flags,
simply list them as the attribute’s value and
separate them by comma; leading/trailing blanks are ignored.

tMirus! *counted

zero! isZero, startStageTwo

Please note the following:

¢ All flags are banged! with the same method.

e All flags are set at the same time, meaning that there is no guaranteed order in which
they are changed.

e Should you list the same flag multiple times, it will get set multiple times; this means
that the value changes internally multiple times; that does does not mean that inputs
who watch that flag can detect multiple changes; from an external point of view the
value of that flag changes at maximum once between inspections.

5.1.8 Attribute Synonyms — Why?

NOTE:
Attribute synonyms are under review and may be deprecated

Some modules offer multiple different names (‘Synonyms’) for the same attribute. For
example, a clone zone can use the attribute ‘spawn?’, ‘in?’ and ‘f?’ all to trigger a new spawn
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cycle. When you set up your spawn zone, you can use one, and only one of these per zone
to trigger a cloning cycle.

Cool - but why?

The reason for this is to facilitate module stacking. In DML ‘module syntax’, many modules
support a generic ‘f?’ or ‘in?’ as input. If you stack modules on the same zone, you often
want them to trigger at the same time. Use a single ‘f?’, and all anchored modules that
understand ‘t?’ as input will trigger when that flag changes.

In the example on the right, we have Name
two modules that stack on the zone: a clonar
cloner, and a random generator. Both
cloner and RND support ‘in?’ as input
(here set to flag named “doClone”).
When flag doClone changes, both the cloner and the messenger modules activate and do
their thing.

int? doClone
RND! ABC D

But what if you want to stack two
modules that share the same input
name, but you don’t want them to

Mame
claner

activate at the same time? A common ol Lo bl
case is if we build a small ‘circuit’ timeDelay 2
directly on the zone. The example on out! doClone
the right uses a delay module to delay startDelay go

the incoming signal on flag ‘go’ by 2
seconds before passing it to ‘out!” on flag ‘doClone’. Since ‘doClone’ is ‘wired’ into the
cloner’s ‘clone?’ input, this causes the cloner to start a clone cycle 2 seconds after the
timeDelay received a signal.

If we look at. deIayFIag’s and cloner’s _ startDelay? out!
documentation, we'll find that they both share ‘in?” | delay '
and f?’ as inputs. So we can’t use these (“go”)

synonyms as they would cause both to activate.
We have to use an input name that we can tell
apart: delayFlag supports the uniquely named (“doClone”)
‘startDelay?’ input synonym (i.e. cloner does not
recognize this attribute), while the cloner supports
‘spawn?’ (which delayFlag does not recognize). If spawn?
we use the two synonyms that are not shared, we

can connect the input lines to different signals, and thus are able assemble this little signal
delay ‘circuit’ on the same zone without getting our attributes crossed.

cloner

A 4

That’s why DML supports synonyms.

5.1.9 DML Flags: Named, and Local Flags

One of DCS ME'’s less loved aspects was the fact that historically, Mission Editor flags only
used numbers as their names. This has changed with a late version of DCS 2.7 — now DCS
ME also supports named flags, but many existing missions still use humbers to hame their
flags: be it because the mission never was updated or because the mission designer prefers
old-school flag naming.
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If you use numbered flags, it is up to you to remember that flag “37” signifies that the enemy
Flanker has been triggered, while “45” signals that the tanker is on-station. Needless to say,
| prefer named flags. If you like numbered flags, when you mix them with DLM | recommend
that, just to make clear that you are referring to a flag precede the number with the letter “f”,
e.g. instead of naming a flag “123”, name it “f123”. That will help you to distinguish the name
from a value — something that many not currently be important in plain vanilla ME, but will
make things much cleaner (and clearer) should you start using DML methods.

5.1.9.1 NAMED FLAGS
DML supports flags with any name.
There are a few rules to adhere to (=

Flag Naming Rules), but in DML you pulse
can give meaning to flag names. HED
Although discouraged, DML is time

backwards-compatible to old-style
number-only DCS flags: you can use a flag name that entirely consists of digits (e.g. “123"),
as it was used in older versions of DCS. DML'’s flags are fully compatible with DCS/ME’s
flags.

HISTORICAL NOTE

From 2008 through early 2022, DCS ME supported only flags whose names were positive
integer numbers, excluding zero. Since late versions of DCS 2.7, ME is fully compatible with
DML-style alphanumerically named flags.

A WORD OF CAUTION - TO OLD-SCHOOL DESIGNERS

With expanding DML abilities, old-school number-only flag names are still supported, but
discouraged (if not positively frowned upon). One reason is that -unless you are very careful
— when using some of the more advanced Trigger Methods, you can easily mistake a
number-only flag for a number. DML provides “quoted” number-flags as a work-around, but
this is error prone for most mission designers.

I strongly recommend that you - whenever possible - change old-school number-only flag
names to flag names with a leading “": “123” thus becomes “f123”. This avoids confusion
with numbers, points to the fact that the name has legacy background, and is fully
compatible with both DML and modern DCS.

Note that some DML modules support a QoL feature called “flag ranges” (e.g. “10-20”) which
only works on number-named flags. If you intend to use flag ranges, you should weigh their
naming convenience against possible confusion. Numerical flag ranges are cool, yes. But
are they worth the risk?

5.1.9.2 ZONE-LOCAL FLAGS: *name

DML provides mission designers with a powerful feature that elevates flag use above what
DCS provides to the masses: local flags. Every mission designer who has spent just a little
time designing DML-enhanced missions has also assembled some small ‘Zone Automatons:
a small stack of modules that talk to each other inside the same zone. This often involves a
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mix of delay, counter, messenger, logic gate or randomizer modules. One challenge with
these “automatons” is that they require one or more unique flags to communicate with each
other, and can make them ungainly to work with, especially when using copy/paste.

Enter zone-local flags: these flags, Mame Value
recognizable by a name that begins smoke random

with an asterisk “*’ are zone-local. This
means that a different zone that uses
exactly the same flag name has its own
zone-local incarnation of that flag, and
will not cross signal with a same-named  [EUERIIIE 10-20

flag in another zone. In the example on the right, the raiseFlag module bangs flag
“*smokeOn”, which the stacked smoke module’s input startSmoke? uses. So, all modules
that stack on this zone share the value of *smokeOn. To any module attached to a different
zone, that flag is not only invisible, that zone may even have its own *smokeOn flag with a
different value. This way, this zone can pass values between its modules without cluttering
your mission’s flag name space

paused yes

startSmoke? *smokeOn

raiseFlag! *ernokeOn

Zone-local flags are only visible to modules that anchor to the same zone. They are invisible
to modules in other zones (and hence can use a flag with the same without conflict),
DCS/ME or Lua.

And why Is that important? Copy&Paste. If you look at the example of the delay-started
smoke zone above, you’ll notice that you can copy and paste the entire trigger zone all over
the map, and don’t have to change a single attribute. Wherever you place such an
‘automaton’, there will be a randomly-colored smoke marker starting up 10 to 20 seconds
after the mission starts.

5.1.9.3 FLAG NAMING RULES

You have great freedom in naming your flags, and may even use old-school ‘number-only’
flag names. To work well with DML, here are some flag-naming rules that, should you
adhere to them, guarantees that they integrate well:

DML (and ME) DML Zone-Local
Format e Alphanumeric Starts with asterisk *,
e must not contain comma | alphanumeric, must not
contain comma ‘,’
e must not start with
asterisk ™’
e must not start with double
quote 7.
¢ should not start with a
digit (‘'0’...’9")
Examples o Al2 o *1
e With blank e *Al2
o F**dup o *fireCloner
o  Yup “quotes” too e *ok multi **
Scope / Visibility DML modules, Only DML modules attached
Entire DCS (newer versions) to the same zone
Invisible to n/a Everyone outside Zone
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5.1.9.4 DML FLAG RANGES

There is one case in which “classic” ME number-only flags make sense, and | recommend
that you make use of it when is suits your needs: for flag ranges, e.g. “10-20”. This only
works with numerical global (old-school ME) flag names, and you must be careful not to
accidentally mix these with local flags. Used strategically, tough, numerical flag ranges can
be quite comfortable. Mission designers’ discretion is advised.

5.2 Special Concepts

There are a couple of DML-specific concepts that only apply to some modules, and that you
can skip until you need them. Most of these revolve around spawners (not cloners):
typeStrings and Orders.

5.2.1 Orders (Spawn Zones)

Ordering troops is an ability several modules support in DML: modules that can produce
(spawn) units, and that are able to give, or pass on, “DML orders”. Orders are a DML
concept that is not accessible from DCS ME, and using orders requires the presence of
some DML modules.

Generally, orders are entered as attributes in the Zone enhancement that produces them
(e.g. Spawners, Owned Zones), and then are handled while the modules pass group
ownership between them. Some Order Attribute requires parameters. When needed, these
are supplied as separate attributes. For example, the ‘guard’ orders require a parameter that
tells the module at which range enemy troops are automatically engaged. For this, a
separate ‘range’ attribute is added to the zone.

5.2.1.1 Available Orders

Orders Description Parameters

guard Places the group in guard mode. It will actively range
look for enemies and, upon detecting them, will
move towards and engage the enemies. After
destroying all enemy units, the group goes back
to guard mode. If given, range defines to what
distance (in m) enemy ground units are detected.

attackOwnedZone | Automatically seek out the nearest enemy or
neutral owned zone, and move to conquer it. If
the zone is conquered while this group is still
under way, it looks for the next closest owned
zone. If there are no more owned zones, orders
are switched to ‘guard’.

Units that are under “attackOwnedZones” orders
will strive to use roads, and therefore ignore a
moveFormation attribute.

captureAndHold Like “attackOwnedZone”, except that the units
choose the nearest enemy/neutral zone once,
and then move to capture it. If the zone is
captured, the units continue to move to the zone,
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Orders Description Parameters

and then remain there, switching to “guard”
orders. Respects moveFormation

attackZone Move to attack the zone referenced by name in target
the ‘target’ attribute. The name of a Zone is the
same as you entered in the “Name” field for the
Trigger Zone in ME at the very top.

TRIGGER ZONE

NAME Red Two

So, to attack the zone defined above you would
first enter “attackZone” as value for the “orders”
attribute, and then enter “Red Two” as value for
the “target” attribute. If the target zone can'’t be
found, the group’s orders are switched to ‘guard’

lase These units do not engage the enemy, but lase range
laze any enemy target that they detect up to a
distance of the range parameter. Lase code is
1688 and currently can’t be changed. Targets
must have LOS, or they won’t be lased.

Just one of the units lases, the other units are
back-ups if the lasing unit is killed.

Units that have lasing orders interact with the
jtacGUI script by passing target information and
alerting players that lasing information is

available.

Order attribute can be named ‘laze’ or ‘lase’
training All units are issued ‘ROE HOLD’ and will not
train engage any enemy. Once all units are destroyed,
dummy the entire group respawns after cooldown. This is
dummies useful for training missions where you want to set

up self-replenishing enemy targets that don’t fight
back, for example for bombing schools.

Order attribute can be named ‘training’ or ‘train’
DO NOT USE AUTOREMOVE with these orders,
or you'll have lots of targets - quickly

5.2.1.2 ‘“wait-* Prefix for orders

When units spawn, it's not always in the interest of the mission’s design that they carry out
their orders immediately. This is especially true for units that are intended to lase targets, or
move to target zones only after they have been transported to their destination.

To temporarily stay an order, you can prepend the word “wait-“ to the orders (do not forget
the hyphen). For example, when you want troops to lase targets after they have been
transported, their orders for the spawner is “wait-lase”, instead of just “lase”. Once the troops
have been transported, the ‘wait-* prefix is removed, and the orders are carried out. As long
as the orders carry a ‘wait-‘ prefix, they are interpreted as ‘guard’ with default range.
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5.2.2 Spawn Formations (spawners)

Note:

The following only applies to units being spawned by spawners. If you dynamically spawn
units in a mission with CloneZones, those are assembled in the same formation that you
gave them in ME.

When groups are spawned, they assemble into a formation. You can tell the spawners what
formation the group should assume. This is purely for the group’s initial arrangement, should
the group move, they will break that formation. A formation always assembles around a point
and takes a second parameter that defines the area that the formation covers (size). For this
the spawner usually takes the Zone’s center and radius, but some spawners can work with
polar coordinates and/or displacement (r, phi) to define where to assemble and at what size.

Formation Description

line A single file of units, left to right. If there is only one unit, the center
of the spawn zone is used as position. Use this formation to place a
single unit exactly where the spawner is located (most other formations
start with the zone’s periphery)

line_v A single column of units

chevron A chevron with the middle units most forward

scattered, Units are spread randomly across the zone

random

circle, Units are arrayed in a circle, all facing forward (same direction)

circle forward

circle_in Units are arrayed in a circle, all facing inwards towards center (like a
huddle)

circle_out Units are arrayed in a circle, all facing outwards (very good for SAM)

grid, Units are packed into a grid with optimal (rectangle with smallest

square, surface) fit for the number of units. Note that even if you specify

rect ‘square’ are formation, it is not guaranteed that the units form a square

cols, Units are arrayed in two columns

2deep

2wide Units are arrayed in two lines

Above: 15 BTR-80 spawned in “grid” formation
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5.2.3 Spawning: Type String and Type String Arrays

Spawning units requires some deeper DCS knowledge about units that can be difficult to
come by; it is currently not covered in DCS’s documentation: Unit Type Designations, that
DML and DCS variously refer to as ‘Type’, ‘Type Name’, ‘Type String’ or ‘Type Array’. ltis a
shot text (string) that uniquely identifies to the game engine which 3D model and weapons to
use, and it can deviate significantly from how it is named in ME. For example, the internal
‘Type’ of for what is called “LUV HMMWYV Jeep” in ME is “Hummer”. This means that to find
the Type for the unit that you want to spawn, you must find an information source that can
provide you with the correct type string. This is a possible source you may find helpful, as |
used if for all type strings in this document:

https://github.com/mrSkortch/DCS-miscScripts/tree/master/ObjectDB

Modules (and methods from the API) that spawn units request such a “Type String”, or “Type
String Array” for the purpose of identifying what unit to spawn.

Since that the correct value for this attribute is usually invisible for ME users, it must be
taken from (third party) documentation. As mentioned above, the “Type String” in DML
corresponds to the “type” attribute in the spawn data table, and “typeName” attribute in the
game’s object DB.

Since it’s desirable to spawn more than one unit per group, modules support a “Type String
Array”. This is simply a string that contains multiple Type Strings (one for each unit),

separated by comma “,”.

e For example, to spawn three Infantry Soldiers carrying the M4 and a single LUV
HMMWY Jeep, use the Type String Array “Soldier M4, Soldier M4,
Soldier M4, Hummer”.

Note that again, the type string value for “Soldier M4” was retrieved via external
sources, just like “Hummer” before.

Important Note
You can insert blanks to separate the individual type strings visually (i.e. after the comma) -
but be careful: do not insert blanks into the type string itself.

5.2.4 Zone Ownership / Owned Zones

Zones ownership is a DML concept that associates zones with an ‘owning’ faction (Note: this
is a DML feature and is currently not available in ME). DML modules can use this ownership
information to modify their behavior, e.g.:

¢ Change in ownership can trigger flag changes

e Spawners can stop spawning when their zone controlled by the wrong faction

e Cloners can inherit the owning coalition and apply ownership to the cloned units
e Troops can be ordered to seek out and attack the nearest enemy owned zone

o FARP Zones automatically handle ownership change and spawn resources

e Owned zones can inherit ownership from other zones.

Unless you specifically add modules that manage a zone’s ownership (e.g. “OwnedZones”),
a zone’s owner remains static throughout the mission.
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When using the “Owned Zones” (see that section in this documentation) module in your
missions, a zone’s ownership can become dynamic and change during the mission: they can
be conquered by placing ground units inside the zone:

¢ If only one side has ground units inside an owned zone, ownership is transferred to
that side, and stays with that side until only ground units from the other faction are

inside the zone.
e Neutral units do not count, and a zone can be captured with a single unit even if
there are neutral units inside.
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5.3 “Building Blocks” Modules

All DML modules provide key functionality which they attach to a Trigger Zone that mission
designers place with ME. In order to find
out which zone is intended for them; the
modules look for key attributes in zones
that tell them to attach their functionality L
to that zone. For example, the Smoke VI

Zones module looks through all Trigger strength

Zones in a mission for an attribute called

‘smoke’. If it finds such an attribute, it knows that this zone has data that tell it what to do
(place smoke at the center of the zone, and use the color that is given as the value for the
smoke attribute)

Name
artilleryTarget

Using this simple mechanism allows DML to offer several important features

o Use ME’s GUI to place a module’s functionality, including copy/paste to rapidly
populate a map with functionality.

¢ Integration with ME Flags, as flags can be used to tell modules which flags to watch
or modify if something interesting happens.

e Use Trigger Zones to change a module’s global configuration/setup.

e Stack multiple modules onto the same Trigger Zone — each module homes in on its
own keyword; you can therefore use the same Zone for more than one module. If you
take advantage of this ability, you must take care that if two modules use the same
attribute name, its value is compatible with both modules. A common attribute for
many zones is the “verbose” attribute. If a Trigger Zone is shared by multiple
modules that all support the “verbose” attribute, it is up to you to ensure that the
value you choose is applicable to all.

Using modules is simple:

¢ Add the module and all dependent modules to your mission in a MISSION START
trigger.

e Add a Trigger Zone (or more)

e Add an attribute to that trigger zone, and name it as described in that module’s “ME
Attributes” section.

o (Optionally: add a config zone for that module to change a module’s base behavior)
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5.3.1 Core Abilities (shared by all DML Modules)
Since all modules internally build on DML’s foundation modules “dcsCommon” and
“cfxZones”, all modules inherit some core abilities. These are:

5.3.1.1 Location and Size

All DML zones use the Mission Editor to place and move zones. The location of the zone
(which can be used by many zone enhancements to place their effect) is usually it's center.
For example, Smoke Zone places the smoke effect at the center of the Zone. Some DML
Zone enhancements can use the Zone’s surface (“size”, circle or polygon) for its purpose
(e.g., Owned Zones, Unit Zones), while others ignore the zone’s size entirely (a smoke zone
does not care how big the zone is, the smoke effect is always dead center, and the same
size).

5.3.1.2 Moving Zones (linking zones to units)

DML significantly expands on DCS’ “moving zones” concept. DCS allows a ‘moving zone’
that is attached to a unit in such a way that the moving zone always moves with the unit,
centered on a unit.

DML takes a more refined approach. Just like with DCS, in DML any zone can become a
moving zone, and most modules support a dynamic location (to the extent where it makes
sense and is not prohibited by the underlying DCS core)

Centered on Unit (mimics classic DCS)

To make a zone follow unit, either add the “linkedUnit” attribute with the value containing
the name of the unit that this zone is linked (bound) to, or use the Zone’s “LINK UNIT” pop-
up (above the attributes block) and choose the unit to link to. When you are using the
linkedUnit attribute, the name of the unit must match exactly (when you use the LINK UNIT
pop-up Mission Editor takes care of this for you). In the example below, the zone is linked via
the linkedUnit attribute to a unit called “anchor” (note the lower-case ‘a’) — DCS is case
sensitive, and this extends to matching unit names.

Name
linkedUnit anchor
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If there is no unit “anchor” in the mission at that point in time, no link is established, and the
zone remains where it is. Additionally, if you have enabled that zone’s verbosity, DML
outputs a warning message

Linked unit: no unit =anchor> to link <Intercept> to

In the example below, we now link the zone via Mission Editor's zone LINK UNIT pop-up to
the ‘anchor’ unit:

Again, if the linked unit doesn’t (yet) exist, the zone remains where it is until a link can be
established.

Note that you can use either method (attribute or pop-up) to link a zone to a unit, but not
both methods for the same zone. If you do that, DML warns you when the mission starts:

WARNING: Zone =dual> has dual unit link definition. Will use link to unit <T1>

When the mission starts, the zone is moved to center on the linked unit and moves with it. If
the linked unit does not exist (be it because of misspelling, or the unit does not yet exist), a
moving zone will not move (and remains at its ME-placed position). If a moving zone’s linked
unit disappears, the moving zone stops moving and remains at the last location it was
moved to (i.e., it does NOT revert to its initial position). If, at a later point a new unit is
created with the same name (even though unit names are unique in DCS, and there can
only be one unit with any given name at the same time, this is a common occurrence with
“client” or player units that can disappear and re-appear at any time during the mission), the
zone ‘snaps’ to that unit.

If DML can link a zone to a unit, and you have that zone’s verbosity enabled, DML outputs a
notification when it links the zone to a unit (as mentioned before, this can happen multiple
times during the same mission):

Link established for zone <Intercept> to unit <anchor>: dx=<2635.2774043254>, dz=<-1858.

0660008399>

If you link a zone to a unit without adding any other attributes (see below for more), the
moving zone behaves like DCS: it's always centered on the linked unit.

DML adds several powerful capabilities to moving zones that you enable by adding attributes
to the zone that you link to a unit:
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When to use ‘linkedUnit’ attribute versus “LINK UNIT” pop-up
There are advantages and disadvantages to both methods, so choose either depending on
your needs:

The advantage of using a linkedUnit MName

attribute over ME’s pop-up method is linkedUnit anchor

that the linkedUnit attribute can be used

with dynamically spawned units (i.e. units that aren’t placed with ME). The main
disadvantage when using the attribute is that it can be prone to spelling mistakes, and when
you change the name of the linked unit's name in ME: the attribute isn’t automatically
updated, and the link can become broken.

The advantage of using the LINK UNIT LINK UNIT
pop-up is that it’s easier to spot visually in
ME (it's placed prominently above the attributes box), more user-friendly (the pop-up menu
gives convenient access to all units that you have placed in ME), and that it automatically
updates a linked unit’s name should you change the unit's name in ME. It's main
disadvantage is that it can only link to units that you have already placed in ME, so it is
impossible to link to units this way that spawn dynamically.

Have zone move with a unit while keeping offset
Instead of always centering on the linked unit, you can move the zone relative to the linked
unit.

Zone always stays at the same map offset
to master, irrespective of that unit’s heading

To turn on this ability, add the “useOffset” attribute with
value ‘true’ (note: you must also have linkedUnit set).
Such a zone will always remain at the same relative
offset (in N/S and E/W direction) to the master unit — (dx dy)
(linkedUnit). The offset is taken from the map when the Master '
mission starts. So, if you placed the master unit 100 e,
meters to the North and 300 meters to the east of the ‘ useOffset

zone, DML makes sure that it remains in that relative

position. If the unit moves 2 miles to the Northeast, so

will the zone.

L - —

relative to the linked unit as seen from the map, Master ¢
independent of the unit’s heading. Zone
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Zone “Orbiting” the linked (“master”) unit

Often you want a zone to move at the same distance from a unit and want the zone to
remain at the same relative bearing to the unit. In other words: if the zone is to the right of
the master unit as seen from the way it is heading, it should remain on its right wherever it is
turning.

o O
+ % ok % %o

Zone initially set at 4 o’clock position rotates
with master unit to stay at 4 o’clock

Put differently: the zone orbits around its master in order to keep its position. The zone
moves with the linked unit, and it turns with it, with the unit at the center of the circle.

DML supports this when you add the “useHeading”
attribute with value true. Now, the zone always remains at
the same bearing from the master unit, moving with the
unit and (more importantly) turning with the master unit.

Heajding

In the example to the right, the top depicts a zone and its
master at their initial position: the Zone is (distance) units Master  distance -

away from the master unit and sits at the unit’s 4 o’clock Zone
position. In the lower image, the master unit has turned —— useHeading

some 45 degrees to the left. To remain at the 4 o’clock ;

position, the zone rotates (orbits) around the master unit Hgading

for the same amount (45 degrees).

Note that the attributes useHeading and useOffset are
mutually exclusive; use only either. Should you use
both, the results are unpredictable.

Master

Moving Zones with Player/Client (and late activated) Units

If you link a zone to a player/client unit you should remember that at the start of a mission
(when cfxZones initializes and attempts to move all moving zones to their destination),
player and client units do not yet exist. This is not an impediment to zones that are linked to
a unit, as DML supports late linking to units. The consequence, however, is that the zone is
not moved to its intended location until the relevant unit enters the game (which may be
much later in the mission, or not at all).

A side effect is that when you link a zone to a player unit, and that unit is first destroyed and
the player then later re-slots to that unit, the linked zone remains at the last known location
(the location where the player unit was destroyed) until the moment when the player re-slots
into that unit — at which point the zone teleports to the player’s ‘replacement’ unit’s location.

5.3.1.3 Ownership (Coalition)
All zones carry an implicit ‘owner’ attribute that is used with many modules to establish who
owns the zone. You can force the value of this by setting the ‘owner’ attribute in Mission
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Editor, but unless you are using the OwnedZones module or some other that explicitly
requests that you set it, you shouldn’t set a zone’s owner attribute in ME.

5.3.1.4 ME Attributes

Name

Description

linkedUnit

Moves the zone’s center with the unit whose name exactly matches the
value of this attribute. That unit must exist at the beginning of the
mission, or the linked zone remains at its ME location until the unit
exists and becomes linked (at which point it moves to the unit’s
location). If the linkedUnit ceases to exist after the zone has followed it,
the zone remains at the last location it moved to until a new unit with
that exact name appears again. This is often the case with player-
controlled planes, so expect this to happen and design your mission
accordingly.

If neither useOffset nor useHeading attributes (see below) are set to
true, the zone always centers on linkedUnit’s location.

Note:

be advised that all player and client units do not exist at the beginning
of a mission and spawn only when a player occupies that slot. This
means that zones linked to player or client unit will only move to those
locations after the player has entered the game.

Note:

The ‘linkedUnit’ attribute is one of two methods to link a zone to a unit.
The other method is ME’s dedicated ‘LINK UNIT’ pop-up (see
description, above). Use only one of the two methods to link a zone to a
unit, else DML will give you an error.

The advantage of using a linkedUnit attribute over ME’s pop-up method
is that the linkedUnit attribute can be used with dynamically spawned
units (i.e. units that aren’t placed with ME). Its main disadvantage is that
it can be prone to spelling mistakes or when you change the name of
the linked unit in ME.

Defaults to <not linked to any unit>

useOffset

Must be set to “yes” or “true” to have this effect, ignored otherwise. Only
has an effect if the zone is linked. Keeps the offset between the linked
unit and zone constant.

Note that the zone’s center remains the same in relation to the unit’s
center. If the unit turns, the offset does not change with the unit’s
heading.

Requires either linkedUnit or LINK UNIT be set

Not compatible with useHeading (below) — use either
Defaults to <not set>

useHeading

When set to true, the zone moves and turns in synch with and relative
to the linkedUnit.

Requires either linkedUnit on LINK UNIT be set
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Name Description
Not compatible with useOffset (above) — use either
Defaults to <not set>
owner The coalition that owns this zone. Used with some zone enhancements.

Do not set this attribute unless you know what you are doing, or a
module’s documentation requests you to do so.

Defaults to neutral

Some care must be taken when using inherited abilities, as they do not always work as you
may expect. The smoke zone, for example, when used with a linked unit, results in smoke
that jumps to a new location every 5 minutes, and so on.
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5.3.2 smokeZones

DCS already provides a colored ‘smoke’ effect (various colors) that unfortunately ends
(dissipates) after some time (5 minutes). For many missions it may be useful to permanently
mark a location with colored smoke.

cfxSmokeZones does exactly that: place permanent smoke (at the trigger zone’s center) with
the color that you set as the attribute’s value.

Note:
Since this is the very first module covered in the manual, I'm being a bit more verbose when
| explain how to use ‘smokeZones’. Please bear with me.

5.3.2.1 Description
The zone’s center gives off a “never-ending” colored smoke effect.

To add a smoke effect to the center of a trigger zone, simply add the ‘smoke’ attribute, and
enter the desired color (random, green, blue, white, orange, or red) as value.

Name

smake green

You can either add zones using ME (preferred), or using the API. You can only remove
smoke zones from the managed list via API. Once you remove a zone, the smoke effect will
not be renewed. This means that the effect usually does not disappear immediately, but
when the smoke effect times out after the last refresh.

ME INTEGRATION

You can start the mission with the smoke turned off, and then turn on the smoke effect later.
To do so, first add an attribute paused with value true (this causes the smoke to be turned
off at mission start). Then add an attribute startSmoke? (remember the question mark “?”)
and add the name of the flag (e.g. smokeOn) that you want smokeZones to watch. When
this flag’s value changes, smoke starts for this zone.

Name Value Description

startSmoke? Flag name | When the Watchflag triggers, the smoke is started.
f?

5.3.2.2 Dependencies
Requires dcsCommon, cfxZones

5.3.2.3 Module Configuration
None.

5.3.2.4 ME Attributes
To add a permanent, colored smoke effect to a zone, add the following attribute in ME
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Name

Description

smoke

Adds a permanent smoke affect to the center of the zone. Possible
values for the smoke effect are:

“green” or “0”

“red” or “1”

“white” or “2”

“orange” or “3”

“blue” or “4”

‘random”, “?” or “rnd” (random color from above)

Defaults to “green”

MANDATORY

paused

When true, will not start smoke at mission start, but wait for a
signal on the startSmoke? flag.

Defaults to false (smoke starts at mission beginning). Note that if
you set paused to true and omit a startSmoke? attribute, you
cannot start the smoke.

startSmoke?
f?

DML input Watchflag. When this input is triggered via the
connected flag, smoke starts.
Defaults to <none>

stopSmoke?

DML input Watchflag. When this input is triggered via the
connected flag, the smoke effect is not renewed when it times out.
Note that it can take up to 5 minutes (unlike fireFX, there are no
provisions in DCS for smoke to be extinguished immediately, so
we have to wait for it to time out).

Defaults to <none>

agl
alt
altitude

Altitude (in meters) above ground that the smoke should be
created.
Defaults to 1 meter

triggerMethod
smokeTriggerMethod

Conditions when the DML Watchflag should trigger
Defaults to ‘change’

5.3.2.5 Using the module
Include the cfxSmokeZones source into a DOSCRIPT Action at the start of the mission

Add a trigger zone to the mission, and add the ‘smoke’ attribute to that zone.
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5.3.3 rndFlags

5.3.3.1 Description

This module gives you access to what you have been looking for ever since you started
writing missions: a simple, flexible and elegant way to randomly set flags and make your
missions more random.

A classic setup is a mission where you have different groups of enemies, and you want to
randomly activate some of them — with “some” meaning an element of surprise. Doing this
with triggers is possible, but near-nightmarish to maintain, and full-nightmarish to service
later.

With rndFlags it is just a matter of placing a zone and adding a couple of attributes. rndFlags
are exceedingly easy to use, and incredibly flexible.

Basic Function
Since randomizers are position-independent, place them anywhere on the map. | place them
close to the things that | want to randomize, but you can place their trigger zones anywhere.

A rndFlag randomizer functions like this:

e Yougive it a set of flags (e.g. “100-110, A42”). These are the flags that the
randomizer can choose from

e You tell it to cycle (by triggering its input, or at mission start), and the randomizer
picks one or more flags from the set each time that the randomizer fires, and then
bangs! on these flags according to the DML ‘method’ that you chose for this

randomizer.
Set of Flags fil:e! method = “inc”
pollSize =3
A37
110

Abacab 110 » 110 110 324

F111 113 W 112 :> 112 0>1
1 A37 A37 11212

Flags Flag Value

Note that flag 110 is represented 3 times!

Starting from this simple mechanism, rndFlags can do a lot:

e The set of flags that the randomizer chooses from is flexible, and you can add the
same flag multiple times so it gets chosen more often

e The randomizer can pick more than one flag at once

e After picking flags, you can let the randomizer remove them from the set so that the
next time the set has become smaller. When a randomizer runs out of flags this way,
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you can tell it to ‘reshuffle’ the deck by putting all flags back. That way you can make
sure that all flags eventually are polled, but in a randomized order.

You have multiple options to tell the randomizer what to do with the flag it chooses
(what method to bang! on the flag)

You can trigger the randomizer as often as you like

Set of Flags
You start with a set of flags that you pass to the randomizer with the ‘RND!’ (main
randomizer) attribute. As value to that attribute you list the flags to include as follows:

Separated by comma (e.g. “3, G, SAMs, 5,”)

the order in which flags are listed is not relevant

you can also include number ranges by giving the lower and upper bound separated
by a hyphen (e.g. “10-20”). This is only applicable for old-style DCS (number-only)
flags, and something you should avoid

You can mix individual flags and ranges (e.g. “A, 4-8, 9”)

You can add the same flag multiple times (e.g., “9, 4, SAMs, 4”). This will add that
flag multiple times into the set, making it more likely that it is chosen.

Ranges can overlap with other ranges and individual flags (e.g., “A19, 4-10, 6-127)

Why is it possible to be able to have multiple instances same flag in the set? Because that
allows you to increase that flag’s likelihood of being chosen over the other flags without
adding another layer of calculation to the mix.

Imagine you want flag “SAMs” to have a 50% chance to be chosen, and flags 6 and “B” each
only a 25% Chance. You achieve that simply by creating a set “SAMs, SAMs, 6, B” for the
randomizer

Poll Size (optional)

Each time the randomizer is triggered, it chooses a number of flags from the set of flags that
you provided. By default, the randomizer chooses a single flag. You can easily change this
with the optional pollSize attribute. pollSize understands two different formats as value.

A Single Number (e.g. 3): fixed size

The number you give here is the ‘sample size’, the number of items the randomizer
chooses from the set of flags every time that it is triggered. You can set this to any
positive number, (if that number exceeds the number of items remaining in the set,
the entire set is chosen).

If for example you choose pollSize 3, each time that you fire the randomizer, three
flags are chosen from the set.

Note that during the picking process, the randomizer makes sure that it does not pick
the same item instance twice (of course that does not prevent the same flag to be
drawn twice if you have two instances that refer to the same flag)

Range (e.g. 2-5): randomized size

If you give a range to pollSize, that size is randomized each time that the randomizer
is triggered, and that number is between (and including) the lower and upper bounds
of the range. So, if you set pollSize to “1-3”, each time that the randomizer is
triggered, the pollSize can be 1, 2 or 3.
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Remove and Reshuffle (optional)

By default, each time the randomizer is triggered, the set of flags to choose from is the same
as the set it starts with. You can change that by enabling the ‘remove’ option. If set to true,
each time that the randomizer runs, it removes the item(s) that it chooses from the set. For
example, if the start set is “5, SAMs, 9”7, and the randomizer picked the “SAMS” item, the
next time that the randomizer is triggered, it uses a reduced set with the remaining items “5,
9.

This continues until the randomizer runs out of flags. When the randomizer runs out of flag, it

checks if you also set the ‘reshuffle’ option to true. If reshuffle is true, the randomizer
“reshuffles” all flags by refilling it the original full set of flags.

If reshuffle is disabled, the randomizer simply does nothing; all flags are exhausted, and
there is nothing more to do.

Flag Change Method (optional)
After the randomizer has chosen the flag(s) to work with, it applies the DML method to them
that you set up (by default that is the ‘inc’ method that increments a flag’s value by one).

Triggering a randomizer cycle
There are multiple ways to have a randomizer run through a cycle:

e onStart (optional)
A randomizer that has the onStart attribute set to true will run the randomizer 0.25
seconds after the mission starts. The 0.25 second delay is intentional to allow all
other modules to initialize and the mission itself to ‘settle’ before DML starts polling
and changing flags.

e rndPoll?
This is a DML watchflag. The randomizer observes this flag for value change, when
the value of this flag changes in the way that matches the ‘triggerMethod’, the
randomizer triggers (undergoes a randomizer cycle). By default, a randomizer’s
triggerMethod is ‘change’, so any change in the flag’s value will trigger a cycle.

Note that if you choose neither onStart nor rndPoll? for a randomizer, it will automatically
enable onStart to ensure that it runs at least once.

Putting it all together

Let’s begin with the most basic, and Value
most-often used randomizer: A
randomizer that at mission start
chooses one flag out of a set.

o0l, 02,03, 0d, 05

The randomizer on the right creates a set of five flags: “01, 02, 03, 04, 05”.

Since there are no other attributes, the following happens when the mission starts:
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¢ No pollSize attribute is present, so pollSize is set to 1 (one)
¢ No “rndMethod” attribute is present, so the output method is set to “inc”, all flags in
the set will be value-increased by one when they are chosen
¢ Neither “onStart” nor “f?” attributes are given, which causes onStart to be
automatically set to true: the randomizer runs exactly once at mission start.
e Since onStart is now true, a cycle is scheduled for 0.25 seconds after mission start
e At 0.25 seconds mission time, the randomizer cycles
o Aflag from the set “01, 02, 03, 04, 05" is chosen
o The value of chosen flag is increased by 1 (method = “inc”)

While the above example nicely illustrates the amount of engineering and QoL features that
have gone into designing it, a better,

more explicit way of creating the same MName Value

randomizer would be by adding the RMND! o0l 02, 03,04, 05

onStart = true attribute to show that it anStart yes

was your intention that the randomizer '
runs once on mission start.

Now let’s get a bit more fancy: MName Value
we have a mission with 5 groups of RND! ol, 02,03, 04,05
enemies. Each time that the mission
starts, we want that one or two of them
activate. Each group is activated by
their own flag, 01, 02, 03, 04, and 05.

onStart

pallsize

We add one (two) additional attributes: pollSize (and onStart). Let's see what happens when
we run the mission:

¢ No “rndMethod” attribute is present, so the method is set to “inc”
e “onStart” is set to true (“yes” and “true” are the same for DML)
e Since onStart is true, a cycle Is scheduled for 0.25 seconds after mission start
e At 0.25 seconds mission time, the randomizer cycles
o pollSize is set to a random number between 1 and 2, including 1 and 2. Let’s
assume 2 is chosen
o Two flags from the set “01, 02, 03, 04, 05” are chosen
o The two chosen flags’ values are each incremented by 1 (rndMethod = “inc”),
which activates the groups that are connected to the two flags

Now let’s go wild. We have five enemy

; . Nz Val
groups, each activated by their own flag S ke T r_: L:E;
01, 02, 03, 04, 05. e itnlbidihddbinihiad
onstart yes
We use the flag “oagg” (short for pollSize 1-2

“opposing aggressors”) to trigger the
randomizer, and each that time we run a
cycle, we want to activate 1 or 2 of
these groups. When the mission starts, the first batch of enemies should activate. Also, once
a group has been activated by the randomizer, it should not be activated again.

mdPoll? oagg

remove yes
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So let’s walk through this setup to see what happens when the mission is run:

¢ No “rndMethod” attribute is present, so the method is set to “inc”
e Since onStart is true, a cycle is scheduled for 0.25 seconds after mission start
¢ Since no “triggerMethod” is set, it defaults to “change”, the randomizer will cycle each
time the flag’s value connected to the input changes
e The input “rndPoll” is connected to the flag named “oagg”. The randomizer is now
primed to trigger a cycle each time that the value of the flag “oagg” changes
e At 0.25 seconds mission time, the randomizer cycles (due to onStart = true)
o pollSize is randomized to a value between 1 and 2. Let us assume that “1” is
chosen
o One flag from the set “01, 02, 03, 04, 05” is chosen. Let us assume itis “03”
o The chosen flag 03’s value is incremented by 1 (rndMethod = “inc”) - which
activates the group that is controlled with this flag (in DML, you'd often
connect a DML spawner or cloner to do that for you, see those chapter if you
are intrigued)
o The item “03” is removed from the set for this randomizer, the remaining set is
“01, 02, 04, 05”
o (some time later) flag oagg changes its value, causing this randomizer trigger:
o pollSize is randomized to a value between 1 and 2. Let us assume that “2” is
chosen
o Two flags from the (reduced) set “01, 02, 04, 05” are chosen. Let us assume
they are “o01, 05”
o The values of chosen flags “01” and “05” are increased by 1 (rndMethod =
“inc”), which activates these groups in ME (or via DML cloners, spawners, ...)
o The items “01” and “05” are removed from the set for this randomizer, leaving
“02, 04” as remaining set
e (this repeats until all items are removed from the set)
o (alittle later yet again) flag oagg changes its value, causing this randomizer to cycle
o The randomizer notices it has no items left in its set and does nothing.

Further Considerations

rndFlags allows you to quickly add the ability to change several randomly selected flags from
a set of flags. If you were to build this in plain-vanilla Mission Editor, this requires that you
first add triggers to your mission that watch these flags and assemble conditions to match
the desired trigger situation, and then perform actions accordingly (like, for example, activate
a group) when a flag changes.

Many DML modules (those who support input attributes (that end on a question mark “?’), for
example cloners and spawners, watch flags autonomously and initiate their specialized
action without you having to set up ME triggers. You can quickly create a highly randomized
mission by placing a bunch of Clone Zones on the map, and ‘wire’ their input flags to the
output flags controlled by a randomizer.

One of the most powerful mission design concepts is to combine couple of randomizers
(rndFlags module) with a pulser (pulseFlags) and Clone Zones (cloneZones) to quickly
create an unpredictable, near-infinite range of mission set-ups.
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ME INTEGRATION
This module is all about ME integration. Use it to be able to feed flag names into the module,
and then trigger these flags as described. You can place the zones wherever you please, as
their function is not location-dependent. | recommend that you place them in proximity to the
modules that you want to control with the randomizer. To control a randomizer’s operation
connect a flag to its input “rndPoll?”

Name Value Description

f? Name DML input Watchflag. When triggered starts a new random

in? cycle.

rndPoll? Defaults to <none set>
You can use any synonym, but only one per Zone.

RND! List flags Defines the set of flag names that the randomizer chooses
the flags from and then sets them according to the
“‘method” attribute.

done! Name The flag name to bang! when the randomizer has run out of

rndDone! flags to change, and reshuffle is false (randomizer did

nothing)
Is banged! every time that the randomizer runs a cycle on
an empty flag set

5.3.3.2 Dependencies
rndFlags requires dcsCommon and cfxZones

5.3.3.3 Module Configuration

To configure rndFlags via a configuration zone,

e Place a Trigger Zone on the map
o Name it “rndFlagsConfig” (note: name must match exactly)
e Add any of the following attributes to this zone:

Name

Description

verbose

Show debugging information. Default is off

5.3.3.4 ME Attributes

Name

Description

RND!

Marks this as a randomizer.

MANDATORY

Value describes a set of flag names, separatzed by comma (‘,’) that the
randomizer chooses from. The flag names can appear in any
sequence. Supports numerical ranges like “2-7” (for old-style ranges of
number-named flags only). Flag names can be included multiple times;
including the same flag name multiple times simply increases the
likelihood that this name is chosen.

Examples:

“2,4,A,A F, 6

‘A9, 3-18, C33, samAttack, 11-11”

method

DML Output flag method.
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Name

Description

rndMethod

Defaults to “inc”

pollSize

Number of items to choose from the set of flags during a cycle. Can be
a range: two numbers separated by a hyphen, e.g. “2-5”. When a range
is given, pollSize is randomized each cycle to a number between the
lower and upper bounds, inclusive.

Defaults to 1.

remove

When set to true, the flags that were chosen during a cycle are
removed from the set of flags.
Defaults to false.

reshuffle

When set, the original full set of flags is restored when all flags have
been removed
Defaults to false

f?
in?
rndPoll?

DML input Watchflag. When triggered, starts a random cycle. Defaults
to <none set>
You can use any synonym, but only one per Zone

triggerMethod
rndTriggerMethod

DML Watchflag condition when to trigger inputs.
Defaults to “change”

onStart

If true, a cycle is run for this randomizer 0.25 seconds after the mission
starts.
Defaults to false

NOTE:
if no rndPoll? (nor synonym) is specified, and onStart is false, the
randomizer will never activate. You'll receive a warning.

NOTE:

If you specify neither onStart nor an input rndPoll? (or synonym),
onStart is automatically set to true, so that the randomizer runs exactly
once, 0.25 seconds after mission start.

done!

DML output. The flag names to bang! when the randomizer has run out
of flags to change, and reshuffle is false (randomizer did nothing)

Is banged! every time that the randomizer runs a cycle on an empty flag
set

5.3.3.5 Persistence

RNDFlags persist the current flag pool if you have chosen to remove flags each time you run
a random cycle. Do if you started with (a, b, ¢, d) and already ‘spent’ the ‘c’ flag, upon
loading the randomizer only has the flags (a, b, d) at its disposal. Reshuffle will reset to full

original stock.

5.3.3.6 Using the module
Include the rndFlags source into a DOSCRIPT Action at the start of the mission.

Add a zone to the mission and add the ‘RND’ and “flags” attributes to that zone.
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5.3.4 pulseFlags

5.3.4.1 Description

This is the second essential ME flag manipulation module: while rndFlags allows you to
randomly select many from many flags and set them, pulseFlags allows you to change the
same flag multiple times, over time.

Use pulseFlags to drive repetitive actions and sequences in your missions.

“Pulsing”

In the context of DML, “pulsing a flag” means changing the value of a flag one or more times.
The pulseFlag module gives mission designers the ability to create ‘pulsers’ that
automatically change a flag in certain ways, one time or many times. The pulser has the
ability to randomize the time between pulses.

A pulser always works with a flag that the pulser changes, a method how to change the flag,
an interval (time) between changes, and an optional limit on the number of pulses (changes).

Pulse Number and Frequency

A pulser can change the flag indefinitely, or a set number of times (e.g. 12 pulses). If you set
no limit to the number of ‘pulses’ (flag changes), it runs indefinitely. If you set a maximum
number of pulses, the pulser stops after the last pulse (goes into paused state). You can
randomize the number of pulses generated by supplying it with a range (e.g. 3-7), and the
pulser will generate a random number of pulses within that range.

Between each ‘pulse’ (flag change), the pulser waits some time. You can either set this
interval time to a fixed number or a range of seconds. When you pass a range, the time
between pulses is randomized to fall inside that range (e.g. 3-5 can be any number between
3 and 5, inclusive).

Putting it together
As before, let’s start with the bare Mame
necessities: create a pulser that pulse!
indefinitely changes flag ‘fire’ once every
two seconds.

time

When run, the pulser on the right works as follows:

¢ When the mission starts, it checks if it should send out a signal before it starts the
timer for the first pulse. If zeroPulse is true (which it is by default, and since we don’t
change it, we want a zero pulse), it sends out a signal to all flags that are connected
to the pulse! output. In our case it is the flag named ‘fire’, and so the value of that flag
(which is zero at mission start) is incremented by one (1).

e The pulser then schedules the next change to flag 100 in 2 seconds. This repeats
until the mission ends or the pulser is paused

Let’s make this more random: we want Name
the time between the pulses to randomly [FH[ES
vary from 2 to 5 seconds.

time

As you can see, specifying a range automatically makes the pulser to pick a random number
between 2 and 5 (which includes 2 and 5).
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Now, let’s create a pulser that changes Name

flag ‘fire’ exactly 7 times, with 10 to 30 pulse! fire
seconds between each pulse, and then time 10-30
increment flag ‘pulsesDone’ when it is nulses 7
done

done! pulsesDone

Starting a pulse

When the mission starts, a pulseFlags zone automatically starts pulsing if it does not have its
‘onStart” attribute explicitly set to false (meaning: by default a pulser starts to pulse on
mission start, and to prevent it from doing so, you add the onStart=false attribute). A paused
pulser can be started with a signal sent via flag to the activate? input. It remains dormant
until it receives a signal on that input.

ME Integration
Like rndFlag, pulseFlag provides comprehensive ME integration to drive most of your flag
needs.

Name Value Description

pulse! Name This are the flags that gets changed according to method
each time that the pulser cycles.

done! Name Output flags to change when the number of pulses as

pulsesDone! defined with the ‘pulses’ attribute have completed.

activate? Name Watchflag that (re-) starts a paused pulser (with the first

startPulse? pulse)

pause? Name Watchflag that when triggered, stops the pulser and puts it

pausePulse? into paused state

5.3.4.2 Dependencies
pluseFlags requires dcsCommon and cfxZones

5.3.4.3 Module Configuration
To configure pulseFlags via a configuration zone,

e Place a Trigger Zone in ME anywhere
o Name it “pulseFlagsConfig” (note: name must match exactly)
e Add any of the following attributes to this zone:

Name Description

verbose Show debugging information. Default is off
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5.3.4.4 ME Attributes

Name Description

pulse! Marks this as a pulser. The value connects the flags to change on each
pulse to this output. The flags are changed according to the method
attribute.
MANDATORY

method DML output method. Use only one synonym per zone.

pulseMethod

outputMethod Defaults to “inc”

done! DML Output: flags to change (according to DML output method) when

pulsesDone! the pulser has run through the entire number of pulses. Can only
happen when the pulses attribute supplies a positive number.
Defaults to <none>

activate? DML input Watchflag. When triggered, a paused pulser is reset and

startPulse?

then restarted. Use only one synonym per zone.
Defaults to <none>

pause?
pausePulse?

DML input Watchflag. When triggered, a pulser is paused. Use only one
synonym per zone.
Defaults to <none>

onStart When set to false, a pulser starts paused, else active.
Defaults to true (pulser starts automatically)
pulses The number of pulses to complete.
o If setto -1, the pulser runs until the mission ends or the pause?-
flag changes
e If setto a number, the pulser will generate that many pulses.
o Ifsetto arange (e.g. “3-5”) the pulser will generate a random
number of pulses within that range.
Defaults to -1 (endless)
time Number of seconds between pulses. You can supply a range (two

pulselnterval

numbers separated by a hyphen, e.g. “4-19”), the time between pulses
is randomized after each pulse to a number in that range.
Defaults to 1 (second)

zeroPulse

Usually, a pulser starts with an initial pulse (“pulse zero”). This initial
pulse can be delayed by time by setting zeroPulse to false The effect is
that the initial pulse happens after the first delay

Default is true (initial pulse sent out immediately)

5.3.4.5 Persistence
PulseFlag automatically supports persistence. It restores the number of pulses left and re-
initializes a running pulse to the number of seconds left.

5.3.4.6 Using the module
Include the pulseFlags source into a DOSCRIPT Action at the start of the mission

Add a zone to the mission and add the ‘pulse’ and “flag!” attributes to that zone.
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5.3.5 delayFlags (“Timer”)

5.3.5.1 Description

A streamlined timer: the zone watches for start signal, and a controllable later, it sends a
signal. The delay can be randomized, and it can be paused, and reset. It always provides
the remaining time (in seconds) on one output

ME INTEGRATION
delayFlag is intended for two main purposes:

e Tointroduce a controllable / randomizable delay between the input signal and output
signal. Example: respond to a request after a few seconds to give more realistic
appearance. Stack it on a zone and use zone-local flags for portability and minimal
requirements.

e To act a timer that, after it runs down, sets a flag. Use it to set time limits in a mission
or control response to user actions (if players do not achieve this within a time frame,
do that). For this, use a separate zone, and global flags.

START/RESET, STOP

The input functions like a combined delayed trigger and dead-man switch. Once activated, a
timer runs down. When the timer has run down, the output flag is changed. This is the basic
delay function.

Simply put “startDelay?” resets and then starts the timer. Note that the timer does not have
to run down before it can be restarted. If this happens while the timer is running down, the
timer is also re-started. Note that you can use this is a “dead man switch”: as long as when
this signal is received before the timer runs down, it restarts and never sends the
“delayDone!” output.

If “stopDelay?” triggers, the delay is stopped indefinitely until it is reset and restarted with a
signal on “startDelay?”

PAUSE, CONTINUE

In addition to start and stop, you can pause and continue the delay time while it is running
with the “pauseDelay?” and “continueDelay?” inputs. Pausing or continuing a timer that is
not running has no effect.

REMAINING TIME
At any time, the remaining number of seconds on a timer is available on the “delayLeft”
output. If the timer has run down, or hasn’t yet started, that number is -1
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RANDOMIZER
You can give a delay range. Each time the start flag is changed, a new delay is picked at
random from that range.

5.3.56.2 Dependencies
dcsCommon, cfxZones

5.3.5.3 Module Configuration
To configure delayFlags via a configuration zone,

e Place a Trigger Zone in ME anywhere
o Name it “delayFlagsConfig” (note: name must match exactly)
e Add any of the following attributes to this zone:

Name Description

verbose Show debugging information. Default is off

5.3.5.4 ME Attributes

Name Description

timeDelay Marks this as a delayFlag module. The value of this attribute defines
the number of seconds to wait after activation before the output flag is
set. Value can be a range in which case delayFlag picks a random
number inside the range (including bounds).

Defaults to 1 second

MANDATORY
out! DML output. The flags to bang! after the delay has passed. Use only
delayDone! one synonym per zone
method DML method for outputs
delayMethod Defaults to “inc”
f? DML input Watchflag. When triggered starts the delay. Use any
in? synonym, but only one per zone.
startDelay?
triggerMethod DML Method for input Watchflags
delayTriggerMethod | Defaults to “change”
stopDelay? DML input Watchflag. When triggered stops a running delay. Has no

effect on a stopped delay
Defaults to <none>

pauseDelay? DML input Watchflag. When triggered pauses the delay to be
continued later. Has no effect when triggered when the timer isn’t
running or is already paused.

Defaults to <none>

continueDelay? DML input Watchflag. When triggered continues a paused delay. Has
no effect when triggered when the timer isn’t running or not paused.
Defaults to <none>

delayLeft# Flag that carries the number of seconds left on the timer (including
when delay timer is paused). Carries -1 when timer is not running.
Defaults to <none>
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5.3.5.5 Persistence
DelayFlags automatically supports persistence. If a delay flag was running at the point of

saving the mission, the time delay is set to the remaining number of seconds when the
mission loads data.

5.3.5.6 Using the module
Include the delayFlag source into a DOSCRIPT Action at the start of the mission

Add a zone to the mission and add the ‘timeDelay’ and “out!” attributes to that zone.
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5.3.6 raise Flag

5.3.6.1 Description

This is the DML version of ME’s ability to set flags. It allows you to set flags directly, without
a trip to ME’s trigger panel. RaiseFlag has full support for DML flag methods. In conjunction
with local flags, raiseFlag becomes a more zone-local replacement for many module’s
onStart option.

A raiseFlag module can send a signal (e.g. increment, decrement, flip, set a to a specific
value etc.) over any flag at any time after the mission starts. It allows you to randomize the
time, and you can prevent it from signaling the flag if you stop if before its timer runs down
by using the stopFlag? input. The latter allows you to easily design ‘race against the clock’
scenarios.

Use this module to set flags in your mission to specific values — either at the start of the
mission, or after some (random) time.

5.3.6.2 Dependencies
dcsCommon, cfxZones

5.3.6.3 Module Configuration
To configure raiseFlags via a configuration zone,

e Place a Trigger Zone in ME anywhere
o Name it “raiseFlagConfig” (note: name must match exactly)
e Add any of the following attributes to this zone:

Name Description

verbose Show debugging information. Default is off

5.3.6.4 ME Attributes

Name Description

raiseFlag! Marks this as a flag raiser. The value of this attribute is the flag that is
to be raised after a delay.

MANDATORY

method DML method to set output flags
Examples:
e inc - increment the flag specified in raiseFlag!
e #5 — set the flag specified in raiseFlag! to the number 5

Defaults to ‘inc’ — the flag’s value will be incremented by one

afterTime Amount of time (in seconds) after mission start to set the flag. Can be
a range. If a range is given, the time is a random number from this
range.

103




Name Description

Defaults to 0.5 seconds after mission start

stopFlag? DML input Watchflag, only useful in conjunction with afterTime. When
triggered and raiseFlag is still waiting for afterTime, raiseFlag is
‘disarmed’ and no flag will be raised in the future. Once stopped,
raiseFlag cannot be re-started.

triggerMethod DML input Watchflag method.
raiseTriggerMethod

5.3.6.5 Using the module
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5.3.7 xFlags (Flag Combining / Testing)

5.3.7.1 Description

More flag testing than you can shake a signal at. Although it's one of the most sophisticated
modules in DML'’s arsenal, it's easy to use and indispensable when you want some decision-
making logic or a way to determine that a certain situation has arisen, but don’t want to
break out Lua.

Consider:

- you have five enemy groups, and when half or more of them are defeated, you want
to call in support.

- The allies have captured two of six possible waypoints, but not yet attacked the main
base, so you want to trigger a bomb raid

- Red enemy generator has created five waves, blue is still holding their own base,
and all red groups are destroyed, so you want to set the win condition

So, essentially, you'll break out xFlags whenever you need some decision testing, to see if
enough of a mission’s goals are fulfilled to warrant some action.

BASIC SETUP: TESTING AND xSUCCESS!

Essentially, xFlags consists of a set of input flags and the requirement that a number of them
must have triggered. Once that requirement is fulfilled, xFlags triggers the output
xSuccess and pauses until reset.

Let’s assume you have three input flags (see below): A, B and C. You require that at least

two of them need to trigger. So, after any combination of two flags trigger (AB, BA, AC, CA,
BC or CB), the output flag is triggered. xFlags gives you fine control over the requirements
that must be met, so you can quickly build a zone that decides win conditions, trigger new

stages or calls in support.

INPUTS (FLAGS)

xFlags uses a list of input flags Name Value
(“xFlags?”) that is inspects once per
cycle (usually once every second) to
determine if they fulfil the input’s
“xFlagMethod” watchflag trigger
condition. In other words, it checks and internally stores which input flags have triggered.
The result of each individual check is saved and later checked at xFlag’s “require” attribute
(see below). The “xFlagMethod” attribute follows standard Watchflag Method conventions for
input flags; it applies to all input flags listed in the “xFlags?” attribute, and defaults to
‘change’, meaning that by default an input’s value is compared against the “zero state” (see
below) to determine if it triggers.

xFlags? oneA, twoA, threeA

require any

xSuccess! *hit

At mission start (and upon triggering the ‘xReset’ input) xFlags sample the current state of all
input flags and save it as a "zero-state” reference (see below) so they can compare against
this to determine if a flag has changed.
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REQUIREMENT

The most important part in xFlag’s inspection cycle comes after it has established all input
flag’s trigger state: it then compares how many input flags currently have triggered against
the requirement of how many should. If the requirement is fulfilled, the xSuccess output is
banged according to “xMethod”.

Currently, xFlags understands the following conditions:

‘or’, ‘any’, or ‘some’

triggers if at least one of the input flags has triggered. This is equivalent to the logical
‘OR’ operation performed over all flags (hence one of its synonyms is ‘or’). This is
xFlag’s default requirement.

‘and’ or‘all’
triggers if all the input flags have triggered. This is equivalent to the logical ‘AND’
operation performed over all input flags (hence the synonym ‘and’)

‘more than’
triggers if more input flags have Name Value
triggers than the number given in Bkl oneA, twoA, threeA
the #hits’ attribute require at least

#hits 1
‘at least’ xSuccess! *hit
triggers if #hits or more of the
input flags have triggered

‘exactly’
if triggers if the number of input flags that have triggered is equal to #hits

‘none’

triggers if none of the input flags have triggered. Requires that you turn off one-shot
mode, as the initial setting (all flags set to false) will trigger with ‘none’, and
immediately stop the xFlag

‘not all’ or ‘nand’

triggers when not all input flags have triggered. Requires that you turn off one-shot
mode, as the initial setting (all flags set to false) will trigger with ‘none’, and
immediately stop the xFlag. This is equivalent to the logical ‘NAND’ operation
performed over all inputs.

‘most’

triggers when more than half of the input flags have triggered. Will not trigger is
exactly have have triggered, so be careful if the number of input flags is even.

‘half or more’
triggers when half or more of the input flags have triggered. Will also trigger if exactly

half of all flags have triggered

‘never’
used when you are using xFlag’s “direct outputs” (xDirect, xCount, xChange) and
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want it to operate during the entire mission. xFlags will never trigger xSuccess, and
keep evaluating, setting xDirect, xCount and xChange accordingly

“LATCHED” ZERO STATE AND RESET?

When the mission starts, all xFlag zones “reset”; the save their initial state (i.e. save the
state of the input flag at that moment into a ‘zero state’). Each time xFlag re-examines the
flags (usually once per minute), it determines each input’s current state against that flag’s
zero state to arrive at the trigger status. It continues to do so until the main requirement has
been fulfilled, at which point that xFlags zone stops evaluating until it is reset.

When you reset an xFlag (implicitly at mission start, explicitly with the xReset? input), it will
save all current input states as the new state zero, and re-start evaluating. An xFlag that is
still running (i.e. not all requirements have yet been met) can be reset.

DIRECT OUTPUT: xDIRECT, xCHANGE! and xCOUNT

Many uses of xFlag involve constant evaluation of the input flags without necessarily
requiring there to be xSuccess signal. For example, you might want a xFlags to constantly
count how many of the input flags are currently set to a value equal to two, perhaps to be
used in another module. xFlags provides additional outputs that are constantly (once per
cycle) updated with results from the evaluation process that you can use:

e xChange!
A DML flag that is banged whenever xFlags detects a change from last to current
state (at least one result of the flags is different from the last check)

e xDirect
The current raw result of xFlag’s entire evaluation, either O (false) or 1 (success).
Useful when one-shot is turned off (see below). Note that this is very different from
xSuccess, as xSuccess is governed by a DML method, and triggers only on a
change.

e xCount
Is always set to the number of successful input flag tests. If, for example, three of the
input flags test successfully in this cycle, the value of this flag is set to the number 3.

If you are primarily interested in the direct outputs remember to set “require” to “never” to
ensure that xFlags will always continue to evaluate the flags (require defaults to “some”, so
unless you change that, xFlags ceases to evaluate after the first hit)

ONE-SHOT

Unless you reset an xFlag, it runs only until it triggers, and then pauses. You can change this
behavior by setting the oneShot attribute to false. In this case, the xFlag continues to
evaluate all inputs every cycle (usually once per second), and trigger the output according to
the requirement fulfilment.
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SINGLE-INPUT xFLAGS (FLAG CONVERSION)

It will have occurred to you that you can use xFlags in a particularly useful way: to convert a
flag’s value into a trigger by simply providing a single input flag with the relevant
xFlagMethod.

That is indeed possible and works well. You may be better served if you look to the
“changer” module which provides a similar service in a neater package.

Since xFlags’ functionality can be suspended and enabled by flags, it can function as ‘gated
switch’, a device that only permits signals to pass when it is enabled. Again, the changer
module may be a better choice.

SUSPENDING XFLAGS: xON?, xOFF? And xSuspend

Often, it is desirable to suspend an xFlag. Use the xOn? and xOff? inputs (hard-wired to a
change method) to enable and suspend an xFlag. Usually, an xFlag starts the mission in
enabled state. When you add an xSuspend attribute with the value true, the xFlag starts in
suspended state and will only start once it receives a change on the xOn? input.

Note that even while suspended, xFlags do receive and respond to xReset? by loading a ne
zero state

LIMITATIONS AND CAVEATS

“Change” and “flip”

The default ‘change’ watchflag trigger condition watches for a change on a flag, and when
the value of that flag changes with regards to the previously read value, it triggers. During an
xFlag cycle, that process is slightly different: the current value is compared to the value it
had when the xFlag was last reset: the “zero state”. This has a number of important
implications when xFlag is repeatedly checking all flags during cycles:

e Ifan input flag is changed multiple times, and the end result is still different from the
initial “zero state” value, only one trigger event is registered

e If an input flag changes multiple times, and the newest value happens to be the same
as the one stored in the “zero state” (for example when using the ‘flip’ trigger
method), this registers as not triggered, irrespective of how many times it changed in
the mean time

Using requirement ‘most’

Also be careful when using the ‘most’ requirement — it will only trigger the xFlag’s output
when more than half of the input flags have triggered. This is important to remember when
you have an even low number of flags. For example, if you have 4 (four) input flags, ‘most’
means that 3 (three) or more flags must have triggered in order to fulfill then requirement.

It takes time...

Remember that xFlags have a cycle time (usually one second). If you build a cascade of
xFlags (and you will), remember that it may take some time for a signal to propagate through
multiple levels, so make sure that you wait a couple of cycles before you suspect an error in
your setup. Use the zone’s ‘verbose = yes’ attribute to see which inputs an xFlag receives
when. xFlags understands zone-local verbose attributes.
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5.3.7.2 Dependencies
xFlags requires dcsCommon and cfxZones.

5.3.7.3 Module Configuration
To configure xFlags via a configuration zone,

e Place a Trigger Zone in ME anywhere
e Name it “xFlagsConfig” (note: name must match exactly)
e Add any of the following attributes to this zone:

Name Description

verbose Show debugging information.
Default is off

ups Number of cycles per second.

Default is 1

5.3.7.4 ME Attributes

Name Description

xFlags? A list (comma-separated) of input flags whose values should be
evaluated to form the output signal
MANDATORY

require Condition/Operation that should apply to the input flags to form the

output value. Currently supports the following conditions:

‘or’, ‘any’, or ‘some’
triggers if at least one of the input flags has triggered

‘and’ or ‘all’
triggers if all the input flags have triggered

‘more than’
triggers if more than the value given in ‘#hits’ of input flags
have triggered

‘at least’
triggers if #hits or more of the input flags have triggered

‘exactly’
if triggers if the number of input flags that have triggered is
equal to #hits

‘none’
triggers if none of the input flags have triggered. Requires
that you turn off one-shot mode

‘not all or ‘nand’
triggers when not all input flags have triggered. Requires that
you turn off one-shot mode
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Name

Description

e ‘most’
triggers when more than half of the input flags have
triggered. Will not trigger is exactly have have triggered, so
be careful if the number of input flags is even.

e ‘half or more’

triggers when half or more of the input flags have triggered.
Will also trigger if exactly half of all flags have triggered

e ‘never’
used when you are using xFlag’s “direct outputs” (xDirect,
xCount, xChange) and want it to operate during the entire
mission. xFlags will never trigger xSuccess, and keep
evaluating, setting xDirect, xCount and xChange accordingly

Defaults to ‘some’

#hits Value used for only some of the require attribute.
Can be a value or flag name (in which case the value will be loaded
from that flag). Numbered flags must be enclosed in double quotes,
e.g. “22" to access flag 22.
Defaults to 1 (one)

xFlagMethod DML Input flag condition that must be met for each individual input
flag. Is identical to trigger method for Watchflags except it is applied
to each input flag individually.
Defaults to “change”

xSuccess! DML output. Names of flags to bang! when the evaluation of the

out! input flags succeeds (all conditions are met). Once xSuccess is
triggered, and unless oneShot is set to false, this zone’s xFlag
pauses until xReset is triggered.
Defaults to <none>

xChange! DML output. Names of flag to bang! when xFlags detects a change
in the input configuration. This werely detects a change in the input
configuration, it has no relation to xSuccess!, except that (logically)
any xSuccess is accompanied with a bang! on xChange!
Defaults to <none>

xDirect# Direct output. Each time xFlags evaluates the input flags, it directly
sets the xDirect flag to the evaluation result (0 or 1) — this is different
from what xSuccess may output, since that flag’s value is
dependent on the xMethod attribute.
This flag’s value is set directly, not via DML method.
Defaults to <none>

xCount# Each time xFlags evaluates the input flags, it directly sets the
xDirect flag to the number of hits (positive test results from the
individual flags tests). For example, if three tests of the input flags
are successful, xFlags sets the value of this output to the number 3
This flags value is set directly, not via DML method.
Defaults to <none>

xReset? When the value of this input changes, the zone’s xFlag module is

reset, and evaluation starts afresh.
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Name Description
Note: this input always reacts to a change in the flag’s value
Defaults to <none>

method DML method for output flags

XxMethod Defaults to “inc”

oneShot When the value if this attribute is false, that zone’s xFlag module will
not stop evaluating after it triggers xSuccess.

xOff? Flag to turn the xFlag off, suspending it. When turned off, no
processing of input flag occurs. The xFlag will still respond to
XReset by loading a new zero state.
Note: this input always reacts to a change in the flag’s value
Defaults to <none>

xOon? Turns a suspended xFlag back on to resume processing. It resumes
processing where it left off
Note: this input always reacts to a change in the flag’s value
Defaults to <none>

xSuspended Sets the initial state of xFlag. Setting it to true suspends the xFlag at

mission start
Defaults to false

5.3.7.5 Using the module
To enable, add the script to the mission as a DOSCRIPT action during Mission Start

To use, simply add the ‘xFlags? and required other attributes to a zone.
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5.3.8 changer

5.3.8.1 Description

Changer is DML’s “flag transmogrifier” and “gated switch”. Whenever you need a flag’s value
transformed, or install a switch that controls when a flag’s value may pass, you should turn
to this changer module first

BASIC OPERATION: FLAG VALUE CONVERSION

Changer works by continually taking the input flag’s value,

changing it in some simple way, and then putting the result to the 3 II:>
output flags. The way that the input value is changed to the output

is controlled by attributes:

e ‘inEval’
When set to true, the input value is interpreted according to the watchflag’s
triggerChangeMethod. Otherwise, the input flag’s value is read directly

e ‘changeTo’
Describes the ‘operation’ that is performed on the input signal to calculate the output.
Changer supports the following:
o ‘bool’
Output value is O if input is 0, 1 otherwise (conversion to bool)
o ‘not’
Output value is 1 if input is 0, O otherwise
o ‘sign’
Output value is -1 if input is <0, 1 otherwise
o ‘abs’
Output value is the absolute of input value (e.g. outputs ‘3’ for -3’ and ‘3’)
o ‘negative’
Output value is input value multiplied by -1, turning the sign.
o ‘direct’
Output value is the same a input value. Used primarily with when changer is
functioning as a gated switch

e ‘Min’
When present, sets the lower limit of the output value, e.g., if Min is set to 6 and
processed (see above) result is 3, the output value is set to 6

e ‘Max’
When present, sets the upper limit of the output value, e.g. if Max is 2 and the
processed (see above) result is 9, output is set to 2.

BASIC OPERATION: GATED SWITCH

Another central feature is that changer can be ‘switched’: when
turned on, it takes the input value and (after processing)
propagates it to the output. When you turn it off, input and output T
become separated, and the input values no longer propagate. On/Off
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Whatever for? Often, you want a flag to trigger a module, but only under certain conditions.
Phrased differently, you need something that can conditionally block a flag: We need a way
to switch (turn on/off) the transmission of a flag to a module. This is what changer is
designed to do. So, we propagate the input to output when the switch is ‘on’, and simply
leave output as it is when switched off.

Changer sports two, sequential options to separate input and output:

e changeOn? and changeOff?
These are (triggered) watchflags that are used to individually turn the Changer off
(changeOff?) into paused mode, and on (changeOn?). When starting up, a Changer
starts in ‘On’ state, unless you provide a ‘changePaused’ = ‘true’ attribute.
When turned off (paused), the only way to turn a Changer back on is through a signal
on changeOn?.

Note that when you pause/turn a changer off, that state overrides any potential
signals on the changeOn/Off? Input.

e changeOn/0Off? and NOT changeOn/Off?
Atypical for DML, this is an immediate (i.e. it does not trigger on change but works
directly on the input value) input. For “changeOn/Off?”, if the value of this flag is 0
(zero), the output flag is no longer changed. In all other cases, output is updated from
input. Inversely, for “NOT changeOn/Off?”, the gate opens when this flag’s value is 0
(zero) and closes for any other value.

Note:
This is overridden when the changer is paused of turned off with changerOff? — in
that case no signal is propagated to output.

NOTE

Changer’s “immediate” switches “changeOn/Off?” and “NOT changeOn/Off?” do not wait for
a change on input but derive the gate’s state (open/closed) directly (“immediately”) from the
input value. They work considerably less refined compared to DML’s Watchflags, but make

controlling gates a lot simpler in many cases.

| recommend that you only use one method to control the switch — but it is possible (and
required in some complex cases) to use both switch controls together.

DEFAULT OPERATION

Changers often work in both modes simultaneously: an input value is converted to an output
value, while at the same time a different flag controls if the converted value flows to the
output. Out of the box, a changer is configured as a simple pass-though:

e InEval: false, input is read directly

e changeTo: direct, input is passed to output unchanged
e no min, no max defined

e paused: false, gate is open
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e on/off? and NOT on/off? disconnected

5.3.8.2 Dependencies
Changer requires dcsCommon, cfxZones

5.3.8.3 Module Configuration
To configure changer via a configuration zone,

e Place a Trigger Zone in ME anywhere
¢ Name it “changerConfig” (note: name must match exactly)
¢ Add any of the following attributes to this zone:

Name Description

verbose Show debugging information.
Default is off

ups Number of cycles per second.
Default is 1

5.3.8.4 ME Attributes

Name Description

change? The input flag whose value is used to create the output signal
MANDATORY

out! The output flag.

changeOut!

triggerMethod Watchflag method that is used to interpret change? when inEval is

triggerChangeMethod | set to true
Defaults to ‘change’

inEval When set to true, the input flag change? is interpreted as a
watchflag under triggerChangeMethod’s rules
Defaults to false

changeTo Operation to apply to the input flag to create the ouput value. The
to following operations are defined:
e ‘bool’
Output value is 0 if input is 0, 1 otherwise (conversion to
bool)
e ‘not’
Output value is 1 if input is 0, O otherwise
e ‘sign’
Output value is -1 if input is <0, 1 otherwise
e ‘abs’
Output value is the absolute of input value (e.g. outputs ‘3’
for -3’ and ‘3’)
e ‘negative’
Output value is input value multiplied by -1, turning the sign.
e ‘direct’
Output value is the same a input value. Used primarily with
when changer is functioning as a gated switch
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Name Description
Defaults to “direct”
min When defined, ensures that the output value has this value at
minimum
max When defined, ensures that the output value has this value. If max
is less than min, output is always set to max
paused When set to true, the changer starts in paused/off mode and the
changePaused output flag is not changed. The only way to turn a paused changer
on when off/paused is via a signal on the changeOn? input
Defaults to false.
on? Turns a paused changer on, enabling transmission of the input
changeOn? signal (after processing) to output, opening the ‘gate’.
Triggers on “change”
Defaults to <none>
off? Turns a changer off, pausing it. Input signals are no longer
changeOff? processed nor propagated to output, closing the ‘gate’.
Triggers on “change”.
Defaults to <none>
On/Off? Flag that when defined controls transmission of input to output when
changeOn/Off? the changer in running (i.e. not paused). The value of this input
controls the gate as follows:
¢ 0: gate closed, no transmission
e Anything else: gate open.
Defaults to <none>
NOT On/Off? Works exactly like On/Off above, except that open/close values are
NOT changeOn/Off? | exchanged:

e 0 Gate Open

e Anything else: gate closed
Defaults to none.
Be advised that if you also define On/Off? for the same zone, NOT
On/Off will be ignored, and you receive a warning every second.

5.3.8.5 Using the module
To enable, add the script to the mission as a DOSCRIPT action during Mission Start

To use, add the ‘change?’ attribute and required other attributes to a zone.
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5.3.9 countDown

5.3.9.1 Description

Whenever you need to know when a certain event occurred for a certain number of times,
you can look to countdown to help you. There are surprisingly many uses for this: delaying
actions or responses, filtering every other event, limiting the number of respawns, counting
kills towards victory etc. You'll find that in almost every mission you need counters, and that
is why ME provides a (limited) support of counting on flags as well.

So — big picture: countDown is an ME flag monitoring and manipulating module that counts
for you the signals sent to the input.

BASIC FUNCTION

countDown is easy to understand: it watches the input “count?” for changes, and you set a
limit (e.g. 5). After countDown has seen that number of changes on the flag connected to the
input, it changes the value of output (the flag connected to ‘out! flag. A simple count down.

ADDITIONAL FEATURES
While a counter is always helpful in mission design, it's the built-in decision making that
makes countDown so helpful. countDown offers additional flag handling outputs that make

e T-Minus (Output)
Named after NASA’s famous count down procedure, the “tMinus!” output simply
changes each time a signal is received on the “in?” flag, but the count is still above
zero. Hence, tMinus produces a change every time before zero is reached, but not
when zero is reached.

e Looping (Attribute))
You can set the count down to automatically restart counting when it has reached
zero.

e belowZero (Output)
This is the opposite of T-Minus: it fires every time an input is received on ‘in?’, and
the counter is below zero, i.e. the count down has received more signals on the ‘in?’
flag than the start value specified, and is now ‘below zero'. This can’t happen if the
count down is set to loop

o Value Randomization (Attribute)
The start value can either be given as a number (e.g. 5) or a range (e.g. 3-7). If loop
is set to true, a new randomized start value is calculated on each iteration of the loop.

o Reset ability (Input)
At any time you can reset the count-sown to restart again. So if you, for example, a
faction needs to hold a zone for a consecutive duration, and they lose that zone, the
count down can reset.
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Enabling and disabling (Inputs)
A countdown can be enabled and disabled at any time. While disabled, any input
signal on the clock? input is ignored.

COMMON COUNTER USES / SET-UPS

Counters are one the most versatile components in process design. Here are some of the
most common use cases and their configuration that you can use to solve common mission
requirements

Classic Count-Down: ONCE AFTER SO MANY TIMES
In this configuration, you simply set the

Name
start value, and zero! changes after the Calirt o
correct number of changes were in?
detected on ‘in?’ sero!

EVERY NTH TIME — FREQUENCY DIVIDER

This is a modification of above: the aE
same set-up, except we have enabled RS
‘loop’. After setting the start value (here in?

5), we now see a change on zero! every [N

n-th change on in? (here every 5" time) loop

This configuration is also called a ‘frequency divider’, as it divides the frequency of
the occurrence of in? by n.

ONLY UNTIL

This configuration uses a count down as
a “limiter”: it allows a change on ‘in?’ to
propagate to the output ‘tMinus!’, but
only until the maximum number of
changes has been received. After that, it
no longer transmits changes in ‘in?’ to the output ‘tMinus!’. So, in this configuration,
only a maximum number of changes appear on ‘tMinus!’.

Name
countDown

in?

tMinus!

Note:

when you set the start value to n, ‘tMinus! will propagate only (n-1) signals: on the
final signal the value is zero and ‘out!’/’zero!’ fires instead. If you need exactly n
signals from the counter, you need to set ‘out!” and ‘tMinus!’ to the same flag (or
increase the start value by one).

EVER AFTER / NOT BEFORE

This is the opposite of ‘ONLY UNTIL’: Name

every time there is a change after the countDown

counter has counted to zero, the signal in?

on ‘in?’ is propagated to ‘belowZero!’. As [EEEEEEE

before, you may or may not want the zero change to count as well, so you may also
have to set out! to the same flag as ‘belowZero?’
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ME INTEGRATION
countDown provides comprehensive ME flag integration.

Name Value Description

count? Flag Name | Watchflag. When triggered, decreases count by one

clock? Defaults to <none>

in?

tMinus! Flag Name | DML Ouput. Changes when counter decreases and has not
yet reached zero
Defaults to <none>

zero! Flag Name | DML Output. Changes when counter decreases and

out! reaches exactly zero.
Defaults to <none>

belowZero! Flag Name | DML Flag. Changes every time count is decreased and is
below zero. Note that if the ‘loop’ attribute is set, this can
never happen.
Defaults to <none>

counterOut# Flag Name | A flag, when given, is set to the current value of the count.
The flag is updated each time that the counter is triggered
via count?

disableCounter? | Flag Name | A Watchflag that, when triggered, disables the counter. Any
input signals on clock? are ignored

enableCounter? A Watchflag that, when triggered enables a disabled
counter. The counter picks up from where it was disabled.

5.3.9.2 Dependencies
countDown requires dcsCommon and cfxZones

5.3.9.3 Module Configuration
To configure countDown via a configuration zone,

e Place a Trigger Zone in ME anywhere
¢ Name it “countDownConfig” (note: name must match exactly)
¢ Add any of the following attributes to this zone:

Name Description
verbose Show debugging information. Default is off
ups Number of updates per second

5.3.9.4 ME Attributes

Name

Description

countDown

Marks this as a count down. The value of this attribute defines the
number times that this module can be triggered until the count
reaches zero

This value supports ranges: if you specify a range (e.g., “3-5”) each
time that the count down is initialized (at start, at reset, and when
looping), a random number in the range (including upper and lower
limit) is chosen as the start value.
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Name Description
Defaults to 1 (one)
MANDATORY
loop If this attribute is true, a count down restarts after reaching zero. If the
count down is given as a range, a new random start value is taken
from that range (including upper and lower limit)
method DML Flag method for output flags. Use only one synonym per zone.
ctdwnMethod Defaults to “inc” (increment flags connected to output)
count? DML input Watchflag. When triggered the count down proceeds down
in? by one. Use only one synonym per zone.
clock? Defaults to <none>
triggerMethod The Watchflag method that determines how inputs trigger.
ctdwnTriggerMethod | Defaults to “change”
zero! DML output. Flags to bang! when the countdown reaches zero.
out! Use only one synonym per zone.
Defaults to <none>
tMinus! DML output. Flags to bang! when count is lowered, and has not yet
reached zero.
Defaults to <none>
belowZero! DML output. Flags connected to this output are changed every time
that the count is decreased and is below zero. Note that if the ‘loop’
attribute is set, this can never happen.
Defaults to <none>
counterOut# Direct value output. Flags that are connected to this output are set to

the current value of the count. The flags are updated each time that
the counter is triggered via the count? input
Defaults to <none>

disableCounter?

DML input Watchflag. When triggered, this turns off (halts) the count
down. Signals on the clock? Input are ignored while the counter is
disabled

Defaults to ‘<none>’

enableCounter?

DML input Watchflag. When triggered, a disabled counter continues
the count down. The count down picks up where it left off when it was
disabled. Has no effect if the counter is enabled.

Defaults to ‘<none>’

reset?

DML input Watchflag. When triggered, it restarts the count down. If
the count down is randomized, a new random start amount is
selected.

Defaults to <none>

5.3.9.5 Using the module
Include the countDown source into a DOSCRIPT Action at the start of the mission

Add a zone to the mission and add the ‘countDown’ attribute to that zone. Add other

attributes as required
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5.3.10 objectDestructDetector (map/scenery object destruction)

The object destruct detector (ODD) is a module that tightly integrates with ME and provide a
convenient DML integration of DCS’s ME condition “MAP OBJECT DEAD”, giving you a
simple method for your mission to detect and react to destruction of scenery objects (e.g.
buildings, bridges, etc).-

5.3.10.1 Description

A peculiarity of ME is its ability to create a zone that exactly fits around a map object, and
automatically assigns some attributes. This ability ostensibly was added in DCS version 2.7
for ME’s (then new) “MAP OBJECT DEAD” condition and DML can expand on this ability in
intelligent ways. In order to create such a zone, simply right-click on a map object, and a
small button ‘assign as...” pops up.

When you click on the button, ME automatically creates a zone that exactly fits the shape of
the object, and opens the zone editor, which shows the new zone that already has several
attributes added:

TRIGGER ZONE

NAME

><sklad‘new

HIDDEN

Name
ROLE
VALUE
OBJECT ID
NAME sklad_new

By default, ME adds the attributes “Role”, “Value”, “OBJECT ID” and “Name”, with attributes
“Object ID” and “NAME” pre-filled by ME. DML’s ObjectDestructDetector uses these
attributes to work its magic.

When you include cfxObjectDestructDetector into your mission, it automatically seeks out all
zones that have an “OBJECT ID” and “NAME attribute, and adds them to its watchlist.
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Unlike plain vanilla ME, you can add the flags that you want to change directly on the trigger
zone, and thus integrate them into your DML mission designs without having to resort to ME
triggers or trigger conditions.

Integration with PlayerScore

DML’s PlayerScore module has an automatic feature that can work together with ODD to
allow you to set a score that is awarded to the player who destroys the map object.
Integration is automatic. To tell PlayerScore how many points to award to a player, you
simply add at least one of the following attributes

Name Description

redScore Score to award a red player for destroying this map object
Defaults to <none>

blueScore Score to award a blue player for destroying this map object.
Defaults to <none>

There is no score for neutral players.

ME INTEGRATION
You can add any of the following attributes to an object zone, and when the object
referenced by OBJECT ID and NAME is destroyed, the module invokes the following:

Name Value Description

fl name DML flag to bang! when the scenery object is destroyed.
destroyed! Use any synonym but not both in the same zone
objectDestroyed!

NOTE

Since objectDestructDetector homes in on any zone with OBJECT ID and NAME property, it
automatically works with all objects that a mission designer marks with an ‘assign as’ zone
(because that automatically attached the OBJECT ID and NAME attributes).

All you need to do to have other modules react to a scenery object destruction is to connect
the flag that is changed by the output (objectDestroyed!)

Note:

Earlier (pre version 2) versions of this module had used OBJECT ID instead of NAME. That
occasionally required mission creators to update their missions when the map was updated.
As of version 2 this is no longer required, DML’s object destruct detector now simply works.

5.3.10.2 Dependencies
This module requires dcsCommon and cfxZones to be loaded

5.3.10.3 Module Configuration
cfxObjectDestructDetector.verbose — set to true to see a message each time a

watched object is destroyed.
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5.3.10.4 ME Attributes
As described in “ME Integration”, destruct detector supports multiple attributes that tell it
what to do (besides invoking callbacks) when a watched object is destroyed.:

Name Description
OBJECT ID THIS ATTRIBUTE IS FILLED BY ME AND MUST NOT BE CHANGED
MANDATORY
NAME THIS ATTRIBUTE IS FILLED BY ME AND MUST NOT BE CHANGED
MANDATORY
method DML Method to bang! the flags connected to output! when the map
oddMethod object is destroyed.
Defaults to “inc”
fl The flag to bang! when the map object is destroyed.
destroyed! Use only one synonym per zone.
objectDestroyed! | Defaults to “*none”
redScore Score to award a red player for destroying this map object
Defaults to <none>
blueScore Score to award a blue player for destroying this map object.
Defaults to <none>

Note that the attributes OBJECT ID and NAME are automatically filled when you use the
ASSIGN AS... right-click feature on a map object

5.3.10.5 Persistence

This module supports persistence in that it automatically preserves the status of the scenery
object that it watches. If the object is destroyed, upon loading from file the object is removed,
and the destroyed! Flag value is set to the same value that it had when the mission data was
persisted.

5.3.10.6 Using the module
Include the cfxObjectDestructDetector source into a DOSCRIPT Action at the start of the
mission
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5.3.11 SpawnZones

5.3.11.1 Description

SpawnZones is a module that allows you to add Unit Spawners (i.e. points on the map
where new ground units are created in-mission) to your mission. With a spawn zone your
mission can spawn groups dynamically (i.e., at runtime).

A spawner can spawn once, a set number of times, on demand, or indefinitely. A spawn
cycle each time spawns a group composed of the vehicles/infantry that are defined by the
‘types’ attribute. You can find a good reference of the type strings for each individual unit
here: https://github.com/mrSkortch/DCS-miscScripts/tree/master/ObjectDB

Spawn Cycle
Spawning logic per spawner is as follows:

¢ When the spawner is monitoring units (the last-spawned group) and that group has
disappeared (by being destroyed, or otherwise removed from the spawner’s
oversight, e.g. they were picked up by HeloTroops), start a cooldown timer
e Determine if spawner should spawn:
o The “spawn?” input has triggered
o the cooldown timer has run down and
= the spawner is not paused
= the spawner belongs to the correct faction
= the number of performed spawns does not exceed the maximum
number of spawns
o Mission is starting up and spawner is not paused
¢ If the spawner should perform spawning:

o Assemble a group name based on the nameBase attribute. If no nameBase
attribute is given, DML assigns automatically generates a safe nameBase for
the spawner.

o Create units as described in the types attribute, one unit per type. If no types
are given, a single “Soldier M4” type is used. Assemble a unit name based
on nameBase for each unit.

o Arrange all new units as described in the ‘formation’ attribute. If no formation
is given, the units are arranged in ‘circle_out’

o Place the group inside the spawn zone

o If useDelicates is set to an existing delictes zone (see Delictaes module), add
all units to that Delicates Zone’s inventory. These units explode when
damaged slightly.

o Unless the autoRemove attribute is set to true, place the spawned group
under this spawner’s oversight. Any previously monitored groups are
forgotten.

As you can see, cfxSpawnZones supports different spawning “behaviors” controlled by
attributes, and has built-in capabilities to interact with other modules, e.g. GroundTroops
(orders) and HeloTroops (airlift).

After objects are spawned, the SpawnZone keeps an eye on the spawned group. Once the
group has disappeared from the game (by deleting/destroying them or picking them up), a
new spawn cycle begins with initiating a cooldown, and then spawning all units after the
cooldown has run out.
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Spawning can also be controlled (paused) by the faction status of an associated controlling
zone (via the masterOwner attribute: when the owner of that zone is a different faction,
spawning is stopped). This is useful to control spawn availability on FARPS and airfields, or
producing troops after a zone is conquered. Note that the spawn zone does not have to be
within their associated masterOwner’s zone radius, it can be on an entirely different place of
the map.

Making spawns “delicate” or “brittle”

You can assign a Delicate Zone to the spawner with the useDelicates attribute. If you do so,
the named Delicate Zone is used to assign delicate status to the spawns, making them
explode when they receive a tiny amount of damage. See Delicates module for more info.

Controlling spawn names

You can control how spawned objects are named with the ‘baseName’ attribute. Unit and
object names in DCS missions are special in that at any time there must be at maximum one
unit or object with that name. If a spawner or cloner dynamically creates a new object or unit
with a name that already exists in the mission, the existing unit/object is immediately
removed.

DML spawners create names for newly spawned units/objects by taking the spawner’s ‘base
name’ and adding a spawner-individual count that increases with every unit/object created.
Since DML automatically assigns safe base names by default, all spawners create safe
unit/object names that cannot come in conflict with each other.

Mission designers can override DML’s default behavior and provide their own baseName for
spawns. In that case, the onus is on the designer to ensure that no name conflicts arise.
Since in many cases it’s desirable (and safe) to use the spawner’s zone name as
baseName, DML provides a special convenience shortcut “*” for the name attribute. In that
case, the baseName for that spawner is set to the zone’s name.

If you need tighter control over a spawned unit/object’'s name, consider using a clone zone
and that zone’s “nameScheme” or “identical” attributes.

ME Integration (forced spawns, activation and pause)

Spawners can be instructed to spawn immediately, at which point they ignore all of the rules
programmed into them by attributes, and create a fresh ‘batch’ of troops immediately.
SpawnZones can be told to watch an ME flag, and every time that flag changes, the
Spawner spawns new units without checking max spawns, updating spawn count, or
respecting a cooldown, not even ownership. In order to use an ME flag to trigger a spawn, all
you need to do is add an attribute to the spawner:

Name Value Description
f? Number Watches the flag <Number> (as accessed by DCS) for a
spawn? change. Each time the flag’s value changes, a new
spawnUnits? group is spawned
Use only one synonym per zone
activate? Number Watches the flag <Number>. Each time the flag’s value
changes, the spawner’s ‘paused’ setting is forced to ‘false’.
Used to ‘activate’ a paused spawner
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Name

Value

Description

pause?

Number

Watches the flag <Number>. Each time the flag’s value
changes, the spawner’s ‘paused’ setting is forced to ‘true.
Used to ‘pause’ a spawner

This simple mechanism allows mission designers to, for example, spawn troops whenever a
player unit enters a zone (for very nasty surprises). Furthermore, spawners support
watchflags that allow the mission to pause and un-pause (activate) spawners by changing a
flag. This allows other modules (e.g. rndFlags) to activate paused spawners, or turn them off

at will.

Alternatively (Lua only), scripts can use the API's method spawnWithSpawner () to directly
trigger a spawn, also bypassing all checks.

After a forced spawn, SpawnZones resets the cooldown and invokes all subscribed

callbacks.

Spawn Locations
Unlike ME, a SpawnZone does not care where it spawns the units. This means that you
must be careful not to place a spawner on surfaces that are too steep, or cause units to
spawn in water (unless that is your objective).This can, however, be used for a nice exploit:
you can spawn troops on off-shore platforms if you are careful enough with your positioning
and the platform does not move. In some off-shore objects (like oil platforms), the units will

fall through (the object has no hit box, as sadly some scenery objects don’t have), in others,
they stay in position and respond normally to enemy action

INTEGRATION WITH HELO TROOPS (requestable option)

You can use spawners and cloners (see below) to spawn units on-demand when a
helicopter of the appropriate faction is close enough to the spawn zone. In order for Helo
Troops to show the cloner for a player in the ‘request’ menu, the following must all be true:

e The player’s helicopter must be within HeloTroop’s ‘requestRange’ (500 meters by
default) of the cloner/spawner (see HeloTroops)
e The cloner/spawner must have a ‘requestable = true” attribute
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e The cloner/spawner must match the coalition of the requesting aircraft. For cloners,
this can be established most easily by using the “masterOwner” attribute and link to
an owned zone (usually in conjunction with an airfield zone, or manually setting the
owner flag (careful when using ‘owned zones’)

e The cloner/spawner must only clone/spawn units that are legal to carry by the
helicopter (see HeloTroops)

5.3.11.2 Dependencies
Required: dcsCommon, cfxZones, commander, groundTroops

Optional: cfxHeloTroops

5.3.11.3 Module Configuration
This module does not need to be configured

5.3.11.4 ME Attributes

Name Description

spawner Marks this ME Zone as a spawn zone.

The value for this attribute is a “type string” list that describes the
ground units that are to be spawned. Example “Roland ADS, Roland
Radar, Roland ADS” or “Soldier M4” — WARNING: Blanks are part of
the type, and blanks before and after the last character are
automatically stripped.

For a full reference of objects and their types, see here
https://github.com/mrSkortch/DCS-miscScripts/tree/master/ObjectDB
and use whatever is given as value for the “typeName” attribute, e.g.
“Soldier M249* for the “INF Soldier M249.lua”

MANDATORY

typeMult A number. This is a multiplicator for the number of troops created. This
will simply take above type string, and add n copies of the type string.
Allows you to quickly create large groups with little effort

Defaults to <none>

f? Flag (ME-compatible) to observe. Each time the value of that flag
spawn? changes, a new spawn is forced, ignoring all other settings like
spawnUnits? maxSpawn, cooldown, paused, etc.

Defaults to <none> (no flag to observe)
Use only one synonym per zone

pause? Flag to observe. Each time the flag’s value changes, the spawner’s
‘paused’ setting is forced to ‘true. Used to ‘pause a spawner

Defaults to <none>

activate? Flag to observe. Each time the flag’s value changes, the spawner’s
‘paused’ setting is forced to ‘false’. Used to ‘activate’ a paused
spawner

Defaults to <none>
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Name Description

country The country (a number) the units that spawn belong to, e.g. “22” for
Switzerland (Warning: unlike many other zone extensions, we use a
Country, not a Coalition for this attribute. The coalition is determined
by which Faction the country belongs to as is defined when you create
the mission, or by using the faction editor.

Common Countries are Russia = 0, Ukraine = 1, USA = 2, UN Peace
Keepers = 82

You can find a reference of all country codes here:
https://wiki.hoggitworld.com/view/DCS _enum_country ).

Defaults to O

masterOwner A string that references another ME Zone by name. It must match that
Zone’s name exactly, and that zone must have an owner (e.g. defined
as an cfxOwnedZone or FARPZone). A spawner only spawns
automatically when the masterOwner’s owning faction is the
same as the spawner’s country affiliation. On the map, the
spawner does not have to be inside the masterOwner’s zone, it can be
hundreds of miles away. You can use this to start spawning
reinforcements in a completely unrelated part of the map when units
conquer the masterOwner zone.

If no masterOwner is specified, the Spawner spawns as directed and
disregards any surrounding zones that happen to be owned

Defaults to <none>, spawn units as directed by “county”

baseName A designation (e.g. “Hill Marines”) that is used to name units and
groups during unit spawning (advanced uses only, usually safe to
ignore).

If provided, you must ensure that resulting unit and group names
are UNIQUE. If you do not assign a base name, a safe baseName that
is guaranteed to prevent possible name conflicts is generated.

A convenience shortcut “*” replaces baseName with the name of
the zone. This is a safe baseName and can be used for all spawns.

If two spawners have the same baseName, spawned units from one
spawner may lead to existing (previously spawned) units being
removed from the mission if they have the same name. So if for some
reason a spawner appears not to spawn units, make it a habit to check
for potential name conflicts first.

Default: <auto-generated safe baseName, based on zone name>.

cooldown Time interval (in seconds) from when a new group can be produced
(removed from the spawner) to the moment it is produced.

Defaults to 60

autoRemove Usually, a spawner retains ownership of a group that is produced, and
will re-start the spawning cycle only after it was removed. If you add

the autoRemove attribute with a “yes” or “true” value, the Spawner will
automatically re-start the spawning cycle (cooldown, produce) as soon
as the new group has spawned. You can use this to automatically give
orders and have units move out after they have spawned (similar to

how OwnedZones spawn attackers). Be advised that you can create a
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Name Description

lot of vehicles on your map in a very short time, so be careful when
using autoRemove.

Defaults to ‘false’

heading The direction the spawned group it oriented to, from the center of the
spawn zone.

Defaults to O

formation The “formation” of the spawned group when in assembles on the
spawn location. See dcsCommon for supported group formations.
Note: this is not the formation that units assume to move to their
objective.

Defaults to ‘circle_out'.

moveFormation | The formation that the units assume when moving to a destination.
Legal values are (warning: case sensitive!)

e Cone

e Rank

e Diamond

(] Vee

e FEchelonR

e FEchelonL

e (Custom

Note that when units have attackOwnedZones oders, they ignore
moveFormation and try to move over roads.

Defaults to “Custom”

paused When paused, a spawner only spawns when other scripts tell it to (e.qg.
your own scripts, cfxHeloTroops, triggers).

Defaults to “no”

orders This interfaces to groundTroops. See the main manual’s Orders
section for possible values. Spawners support the “wait” prefix (e.g.
“wait-attackOwnedZone”) to tell spawned troops that they should wait
until picked up by a player-controlled helicopter (>heloTroops) before
starting on their orders.

Use “lase” if you want your spawned troops to laser-designate all
targets within their range (see range, below)

Defaults to “guard”

range An attribute used to pass a range (in meters) value to orders (e.g.
JTAC lase range, detection/engage range)

Defaults to 300 (meters)

target An attribute used to pass a target (trigger) zone when used in
conjunction with the ‘attackZone’ orders

Defaults to <none>

maxSpawns The maximum number of times that this spawner spawns groups. Set
it to a positive number (e.g. 3) to spawn that many time. Set it to a
negative number for an unlimited number of spawns (default is -1). Set
it to zero (0) and the spawner will never spawn.
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Name

Description

Defaults to -1 (unlimited)

requestable

Interfaces with other modules (e.g. HeloTroops). If you set this value
to true, troops will only spawn on request via

cfxSpawnZones. spawnWithSpawner (). See the API section on
how to get a list of eligible spawners. Automatically interfaces with
HeloTroops and other enhancements.

Defaults to false (cannot be requested by heloTroops)

trackWith:

List of groupTracker zones. All spawned groups are added to these
groupTrackers.

If you have stacked the tracker on the same zone as the spawner, you
can use a single asterisk *’ as zone name.

Supports a comma-separated list of trackers if you simultaneously
want to pass the spawned groups to multiple trackers

Defaults to <None>

useDelicates

Name of a Delicates Zone that is used to assign delicate (brittle,
explodes when receiving minimal damage) status when this spawner
spawns units

You can use an asterisk (“*”) as wildcard to refer to this zone

Defaults to <none>

5.3.11.5 Persistence
Spawners fully support persistence. Note that since spawn zones can use DML-native
routing via Orders, many persisted groups can resume their orders directly after loading a

saved mission (meaning that they are not prone to the ‘Waypoint 1’ issue that cloned groups

can have).

As with all other persisted groups, any unit that was destroyed will not be persisted, and any
unit that was even barely alive will re-spawn fully repaired, fueled, and complete re-stocked

with munitions.

5.3.11.6 Using the module
Include the cfxSpawnZones source into a DOSCRIPT action at the start of the mission.
Create Spawn Zones by adding a Trigger Zone and adding attributes as described above.
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5.3.12 clone Zones

Clone Zones are among the most powerful DML tools. They are also among the easiest to
use, so rejoice and read on! Clone Zones provide a quick, flexible, safe and easy-to-use
method to spawn units in a mission (the pros call that ‘dynamic’ because it sounds
important). Even better, Clone Zones use groups and objects that you place (and edit) with
Mission Editor as their ‘template’ (i.e., you design what is cloned with ME), making
integration and maintenance of clone zones in your mission easy and intuitive. Best of all,
cloners can introduce a wide variety of randomization when they produce clones, so cloners
will be one of your tools of choice when you are looking for ways to randomize your
missions.

5.3.12.1 Description

Clone zones dynamically spawn units into the game while the mission runs. Instead of “type
strings” that spawnZones use, these zones ‘clone’ (create exact copies of) groups that you
place with Mission Editor. Cloners look at the groups that you tell them to clone as
‘templates’ for their clones. A template can be any group that you place on the map with
Mission Editor: Simply create a group in ME, and then place a clone zone on top of it. It's
that easy. When the mission runs, Clone Zones (“cloners”) spawn new groups based on
these templates.

Cloners are incredible flexible and provide your mission with abilities like

e Spawning groups and static objects dynamically on-demand (duh!)

e You can designate any group/static object (or collection of groups) as templates for
cloners

e You can tell cloners to randomly choose from multiple templates

e When cloning groups, you can tell a cloner to randomize the location — of the group
or individual units/objects.

e While placing clones on the map, you can tell a cloner to observe some map features
(like placing units on roads, or to make sure not to place them too close to map
objects like buildings)

e Cloners can be activated by signals (see ‘clone?’ attribute)

¢ Cloners watch the last batch of clones that they created, and can create a signal on
an output when the last batch is completely destroyed (see ‘empty!” attribute)

e Cloners can work together with other modules to imbue clones with certain properties
(i.e. make them brittle or automatically be tracked)

¢ Clones can be made ti automatically despawn after a (randomizable) time interval
(see ‘depawnin’ attribute)

¢ Clones can adhere to complex name schemes (advanced functionality, ignore at first)

e Cloners can despawn the last batch of clones on command (see ‘wipe?’ attribute)

o Cloners can send out a signal when the last batch of clones has been damaged

e Cloners can output the health of the last batch of clones as a number on a flag

You usually use Clone Zones in combination with randomizers, pulsers and other modules to
create clones whenever and wherever you need them.
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5.3.12.1.1 How To — Clones Zones Quick Intro
Although Clone Zones offer more features than you can shake your keyboard at, setting up a
basic cloner requires only a few easy steps:

o Create a group in Mission Editor
o Place a Trigger Zone above it, and name that trigger group
o Add the ‘cloner’ attribute to that zone

That’s it. You now have a cloner active in your mission. However, it doesn’t do anything, and
to make matters worse, that group that you created in ME is gone. That’s because a clone
zone removes the originals to create the
clones from. So, to use a cloner, you Name
need one more step: cloner

clone? doClone

e add a ‘clone?’ input

Now, whenever the value on the flag that is connected to the ‘clone?’ input changes, the
cloner creates a fresh copy of all units that are part of the template.

Note:

if you want a cloner to immediately spawn clones on mission start-up and can’t be bothered
to wire a flag to the ‘clone?’ input, set the ‘onStart’ attribute to true, and the cloner will run
through a clone cycle when the mission starts.

5.3.12.1.2 Creating Templates ~
This is simple: Assemble a nice composition of units (they /

don’t necessarily have to belong to the same group), then /’( . \“»\
place a clone zone over at least one of the group’s units. \.\

At mission start, any group that has at least one unit inside
a clone zone become part of that zone’s clone template;
the Clone Zone then creates a ‘snapshot’ (an exact copy) —
including all route information — of all units and stores it in
memory as a template. Important: that template can also be
used by other clone zones.

' - : ,S'AM Template |

IMPORTANT
Templates are created at mission start, and all units that are part of that template are
removed. Later, when clones are created, they are always fresh copies from the template.

STOP!

Never set a group that you later wish to clone to LATE ACTIVATION. If you do, that unit
will span, become late activated (vanishes), and — since the mission won’t ever be able to
find it — remain hidden and inactive forever.

Creating Clones from “Templates”

Clone zones are used to spawn units. When told to spawn, they take a template, and re-
create the entire template around the zone’s center from the snapshot that was takes at
mission start. Unless told otherwise, the template that a clone zone uses is its own.
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What makes clone zones so powerful
is that clone zones can use other
clone zones’ templates, and they can
even choose randomly between
templates. Using cloners and ‘foreign tumn
templates’ can rapidly accelerate

mission design and radically cut down unit proliferation (you clone templates instead of
deploying individual units). A common mission design pattern is to create one complex
template (e.g. a SAM site), and use multiple clone zones throughout the map that all
reference that same template. Since clone zones spawn when told to, using a Flag
Randomizer allows you to quickly create a randomized, unpredictable mission with very little
effort and only a few templates

Name Value
Cloner Valley Nasty Surprise

source SAM Template
90

Important Note

When, at mission start, a clone zone creates a template from the groups inside, all groups
are removed from the game as part of the template creation process. You can respawn the
template at mission start by adding an ‘onStart = true’ attribute.

Note that a cloner does not remove any units inside its zone if it uses other cloner’s
templates (i.e. it uses the “source” attribute). This is because such a cloner doesn’t create
templates itself so there are no units to remove for that coner.

Clone Naming (default)

When a cloner spawns a new group, that clone’s name is derived from the original group’s
name by taking the original name and adding a unique string. For example, if a group in a
template is named “Dock Defenders”, clones are named using “Dock defenders” as base,
and have a new unique string appended. The result may be something like “Dock
Defenders-912223”. This scheme allows you to easily incorporate cloned groups into unit
zones, group trackers and other DML modules that accept “wildcard” names.

Note:
Clone Zones provide support for custom unit names via the “nameScheme” attribute. See
“Custom naming of cloned units”, later in this section.

Monitoring your clone’s health

Cloners only remember that last batch of clones that they produced. That last batch,
however, they remember fondly, and watch what happens to them. You can tap into that
ability and receive signals when

e Units in the last batch are destroyed via the damaged! output

e The entire batch was destroyed via the empty! output

e The current percentage of living units in the last batch (100 means all units are still
alive, 50 means half of them are dead, 0 mean that the entire batch is dead) via the
health# direct output.
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A Quick Example
Let’s walk through an example (also part of the ‘Attack of the CloneZ.miz’).
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On the map above, there are two blue groups inside the red circle: One consisting of three
Infantry, and one group that consists of a single Hummer. Both groups have at least one unit
inside the “Two Group Template”
Trigger Zone (marked TEMPLATE in Name Value

the image above), making them part of RS two groups in template
the template. (Disregard the sole blue
unit in front of the green rectangle, that is just eye candy)

“Two Group Template” is set up as a unit template. Hence all groups that have at least one
unit inside the zone become part of that template. To make a clone zone serve as a
template, omit the ‘source’ attribute. That’s all that is required to create a template.

We also note that there is neither a ‘spawn?’ nor ‘onStart’ attribute, meaning that we expect
this template to not spawn any clones, and therefore be empty when the mission starts.
Usually, we would add an “onStart” = true attribute on the template as well, but here we want
to demonstrate that you can define templates without having the template’s units spawn in
the mission. This is a convenient way to define complex templates somewhere out of the
way without taking up memory and performance.

We now turn our attention to the four
identical “Clone 2 Groups” clone
zones (marked CLONES in the image
above).

Name Value
cloner

source Two-Group Template

onStart yes

They all use a “source” attribute,
meaning that they use a foreign template, in this case one that is supplied by clone zone
“Two-Group Template” — the one we just analyzed. We also note that these zones all have
an ‘onStart = true” attribute, meaning that when the mission starts, these zones all first fetch
the template from “Two-Group Template”, and spawn a group that looks exactly like the one
we assembled in ME for the template zone.

So, when the mission runs, we should expect:

¢ No units in the red area
e A total of 4 copies of what is in the red area in ME inside the green area.
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Let’s run the mission:

Nice.

Making clones “delicate” or “brittle”

You can assign a Delicate Zone to the cloner with the useDelicates attribute. If you do so,
the named Delicate Zone is used to assign delicate status to all clones, making them
explode when they receive a tiny amount of damage. See Delicates module for more info.

Randomizing a template’s layout
By default, a clone zone create perfect copies from their original; all units/objects assemble
exactly as you positioned them in ME (in relation to each other). You can change that: by
using the target cloner’s ‘randomizelLoc’
attribute: now the units are randomly
distributed inside the clone zone (this
also holds true for quad-shaped clone
zones). There are several additional
attributes that control distribution (they
are described in greater detail later in
this section:

¢ wholeGroups
the group’s formation remains intact, but the formation spawns randomly inside the
zone. Requires rndLoc to be true.

¢ onRoad
Each unit is moved to the nearest road
(see image to the right). This is useful if
you want to distribute all units of a group
over the streets of an area with many
roads. For a real-world example, look at AT
the “Street Sweep Tango” mission that
uses this feature.
When used with the wholeGroups attribute AAV-TAT
set true, only the first unit is moved to the
nearest road, the rest are assembled as
the ME formation around unit 1.
Can be used without rndLoc being true. Overrides onPerimeter and inBuiltup.

e rndHeading
Randomizes each unit’s initial heading. Can be used without rndLoc being true

e onPerimeter

All units are assembled on the trigger zone’s outline. Requires rndLoc to be true. Is
not compatible with (it overrides) inBuiltup. Is overridden by onRoad
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e inBuiltup
This powerful attribute tells the cloner that the
area where the unit(s) are to be spawned
contains a lot of map objects (usually houses,
like the slums of Cairo, or some densely
populated warrens e.g. in Beirut) and that you
want the units to be placed not closer than x
meters to the nearest map object’s center. For a
real-world example, examine the “Angels of the
Levant — Syria” mission, where closers are used
with the inBuiltup option set to 15 to place
evacuees inside densely populated Beirut.
Requires rndLoc to be true. Is overridden when onPerimeter is set true. Is
overridden by onRoad.

A word of caution

Cloners care little about what they clone and where to — they simply do your bidding. You
can tell a cloner to import and spawn any template from anywhere, and you therefore can
spawn units in locations where they really should not spawn. While this may seem fun at
first, it can get old fast and ruin an otherwise good mission, so use discretion when
employing similar tricks like the one below:

5.3.12.1.3 Cloning Routes

Since clone zone create exact copies, it happily also copies all route and waypoint
information into the template. This can have some unforeseen effects when a different clone
zone than the one that created template creates a clone based on that template. When the
cloned units are moved to the new clone location, what should happen to the waypoints?
Should the also move to the new location? Sometimes, you want multiple clone zone spawn
units that all rally to the same point (the first waypoint after the initial point), sometimes you
want the route that the units are to follow also move with the unit.
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To allow you to do both, Clone Zones treat routes as follows:

e The initial waypoint always coincides with the spawn location of the cloned unit.

e Unless you set the clone zone’s moveRoute attribute to true (yes), all waypoints
beyond the initial point remain at the original (template’s) position. This means that
except for the spawn location, all units that spawn from such a cloner’s position
follow the same route

o If a spawner’s moveRoute is set to true, all waypoints for the group receive the same
offset as the spawner has from the original template’s zone. All units from such a
spawner follow a route that has the same shape as the original template’s route, but
is moved to the spawner’s position

Cloners that move (via linkedUnit attribute)

DCS supports zones that follow units via the ‘linkedUnit’

attribute (see “Core Abilities”, all zones support this ability). O
Zones linked to a unit follow their master unit in tightly !
controllable ways. Clone Zones feature enhanced support

for this feature:

° If you specify useHeading = true (see ‘Core Q
Abilities”) the cloned zone’s units are also rotated
by the same amount that the master Unit turned
relative to its heading in Mission Editor

. If you set useHeading (see “Core Abilities”) and Clone
moveRoute (a Clone Zone attribute) to true, the
group’s entire route is also rotated the first unit’s
initial waypoint (see right). This means that you can use clone zone to align the entire
route to the rotation of the master unit’s heading (or rather: deviation from it’s original
heading. If the cloned group’s route was designed to coincide with the master unit’s
heading, that route will always coincide with the master unit, no matter which way it
turns.

Clone
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5.3.12.1.4 Clone References
Some of the waypoint actions

can reference other groups or TYPE Perform Task
units. For example, you can tell eyl Escort
a group to escort or follow NUMBER : v ENABLE TASK

another group, or attack a unit.
So what happens if you clone a
group? There are a couple of
possibilities:

NAME

CONDITION... STOP CONDITION...

e If the group/unit the GROUP Tanker KC135 Batumi
clone is referring to is POSITION
not a clone, nothing
changes. If you, for
example have a rescue Interval
helicopter that respawns
every hour (to get around a much more complex waypoint and order management
conundrum) with orders to follow a carrier, the new clone simply also follows carrier

e If the group/unit the clone refers to is a clone, it gets a bit more involved:

o If the other unit referred to is part of the same spawn template (since
spawners support multiple groups per spawn), DML automatically resolves
the reference to that other clone

o If the other unit referred to is part of a different cloner, the group/unit
reference is always resolved to the last (most recent) clone of that unit/group.

e The same rules apply to cloned static objects.

Distance:

Elevation

5.3.12.1.5 Using other zone’s (‘foreign’) and multiple templates

Arguably one of clone zone’s most powerful abilities is that they can use other clone zone’s
templates with their ‘source’ attribute. You use this to assemble a group (or more) into one
template, and can then deploy clones of that template to many other zones throughout the
map. A common use case for this is to create a SAM site template and place multiple clone
zones that reference that SAM template. At mission start, you randomly (e.g. using rndFlag)
activate only some of them, making the mission unpredictable. This dramatically decreases
unit count in ME and the effort to create, and maintain, a mission.

To further enhance randomization,
clone zones natively support template Name
randomization. When a clone zone Cloner Lakeside SAM
supplies more than one template zones [EITEE SAM small, SAM big
for cloning in their ‘source’ attribute,
each time the zone undergoes a clone cycle, it randomly chooses one of the supplied
templates to clone.

Value

5.3.12.1.6 Spawning onto roads: onRoad Attribute

You can use the ‘onRoad’ attribute to Name
force units to spawn on the nearest road [y

to the intended spawn location (this
option makes most sense when your
cloner imports a template from another cloner, but can be used on any cloner). When you

onRoad
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choose this option, the cloner will place any new spawn on the road nearest to the intended
spawn location (after applying any randomization).

You can use this to great effect in densely populated regions
(Cities) and in hilly regions to ensure that the units spawn on
accessible surfaces (roads), not inside of buildings or steep
inclines

The downside is that the next road may be far away, so

make sure that if you activate the onRoad option, a road
runs through the clone zone. X‘DEU Clown H

The cloner also attempts to keep minimal separation for
each vehicle, but since this can’t be algorith