
---

## The Trunk

**`<MechName>.instance`** is the trunk. It is the single file the engine and all tables point to. It names every other file. Nothing else in the per-mech folder is directly referenced by the outside world — everything flows through `.instance`.

```ini
[battlemaster]
Model=battlemaster.data          ← identity/stats branch
Armature=battlemaster.contents   ← 3D scene graph branch
Subsystems=battlemaster.subsystems ← loadout branch
DamageObjects=battlemaster.damage  ← zones/hardpoints branch
```

---

## The Branches

### Branch 1 — `.data` (Identity, Stats, Capabilities)

**battlemaster.data** — The mech's game-logic definition. Contains everything the engine needs to know about the mech as an entity, before it is equipped with anything.

First line: `!Include=Content\ProjectSpecific.include` — this pulls in the entire define universe (see Dependencies below).

Key fields:
| Field | Purpose |
|---|---|
| `MechID=$(M_Battlemaster)` | Integer index into all parallel mech arrays in code |
| `TechType=$(Tech_IS)` | IS or Clan — controls what weapons can be equipped |
| `VehicleTonnage` / `MaxVehicleTonnage` | Chassis tonnage / loadout budget |
| `VehicleTradeValue` / `DragoonValue` | Economy/campaign values |
| `CanLoadJumpJets=Yes/No` | Gating flag — read at mechlab load time |
| `CanLoadECM/Beagle/AMS/LAMS/IFF_Jammer` | Equipment capability flags |
| `HeatManager=Subsystems\HeatManager.data` | Shared heat system data reference |
| `MaxHeat` | Heat capacity |
| `DeathEntityResource` | Points to the `_destroyed` variant folder/data |
| `SolidOBB` / `HierarchicalOBB` | Collision mesh files (`.obb`) |
| `LeftJumpJetSiteName` / `RightJumpJetSiteName` | Named sites for JJ attachment |
| `FootEffectsFile` / `FootStepTexture` | Per-terrain footstep effects |
| `WakeEffectResource`, `MechRamEffect`, `EjectEffectResource`, etc. | All runtime effect pointers |
| Movement tuning constants | Max speed, acceleration, torso limits |

---

### Branch 2 — `.subsystems` (The Loadout)

**battlemaster.subsystems** — Everything the mech is currently equipped with. This is the only file the MechEditor writes. It is an ordered INI-style file; section order matters for some systems.

First line: `!Include=Content\ProjectSpecific.include` — pulls in all defines.

Sections in order:

| Section type | Example | What it does |
|---|---|---|
| `[Engine]` | `Model=battlemaster.engine` | Points to the engine file branch |
| `[Armor]` | `Model=Subsystems\Armor.data` | Armor type, internal structure type, per-zone multipliers |
| `[AdvancedGyro]` | `Model=Subsystems\AdvancedGyroSubsystem.data` | Always present, NeverExecute |
| `[Sensor]` | `Model=Subsystems\SensorSubsystem.data` | Always present, ActiveState |
| `[SearchLight]` | `Model=Subsystems\SearchLightSubsystem.data` | Hardcoded site reference |
| `[Torso]` | `Model=battlemaster.torso` | Points to torso parameters branch |
| `[HeatSink1..N]` | `Model=Subsystems\HeatSinkSubsystem.data` | One section per heatsink; count = installed heatsinks |
| `[JumpJet1..N]` | `Model=Subsystems\JumpJetSubsystem.data` | One section per JJ; only present if mech has JJs |
| `[WeaponName1..N]` | `Model=WeaponSubsystems\LaserWeaponSubsystem\MediumLaser.data` | One section per weapon instance |
| `[ECM]` / `[Beagle]` / `[AMS]` etc. | `Model=Subsystems\ECMSubsystem.data` | Equipment blocks; only present if installed |

Weapon section fields:
| Field | Purpose |
|---|---|
| `Model=` | Full path to the weapon's `.data` file — defines the actual weapon |
| `InternalLocation=` | Which zone this weapon occupies (`LeftArm`, `RightTorso`, `Special1`, etc.) |
| `Site=` | Named 3D mount point on the skeleton (e.g. `site_lagunport`) — where the barrel appears and projectiles spawn |
| `GroupIndex=` | Weapon group 1/2/3 — determines which trigger fires it |
| `WeaponFacing=` | `0`=Front (default/omitted), `1`=Rear, `2`=Side |
| `CriticalHitsTaken=` | How many hits to destroy this weapon |
| `AmmoCount=` | Rounds loaded (ammo weapons only) |
| `EjectSite=` | Where shell casings eject from |

---

### Branch 3 — `.damage` (Zones and Hardpoints)

**battlemaster.damage** — Defines every damageable zone of the mech and how many weapon slots each zone has. This is the hardpoint budget.

First line: `!include Content\Defines\Internal_damage_defines.txt` — pulls in damage mode constants.

Structure: pairs of sections per zone — a joint (physical bone) and an Internal section (game logic).

| Section type | Key fields | Purpose |
|---|---|---|
| `[joint_luarm]` etc. | `BaseArmorValue`, `MaxArmorValue`, `InternalDamageZone=LeftArm`, `ArmorZone=LeftArm` | Ties a skeleton joint to a game logic zone; sets armor values |
| `[LeftArmInternal]` etc. | `DamageZone=LeftArm`, `BaseInternalDamage`, `DamageMode`, `DamagePropagationZone`, `OmniSlots=8` | Defines HP, how it dies, where damage spreads, **and the weapon slot count** |

Slot fields (one or more per `[XInternal]`):
| Field | Meaning |
|---|---|
| `OmniSlots=N` | Total open weapon slots, any type (used by most mechs) |
| `MissileSlots=N` | Missile-specific slots |
| `ProjectileSlots=N` | Ballistic-specific slots |
| `BeamSlots=N` | Energy-specific slots |
| `SpecialAttachedToZone=` | For Special1/Special2 — declares which main torso this appendage counts against |
| `DamagePropagationZone=` | Where overflow damage goes when this zone dies |
| `DamageMode=` | How destruction behaves (arm detach, gimped leg, gyro hit, head shot, etc.) |

---

### Branch 4 — `.contents` + `.armature` (3D Scene Graph)

**battlemaster.contents** — The runtime scene graph. Lists every named node (joint, site, model part) that the engine needs to attach things to.

```ini
!include=battlemaster.armature   ← pulls in all bone positions/rotations
[site_lagunport]                 ← a named attachment point (weapon muzzle)
[joint_luarm]                    ← a skeleton bone
  Model=armaturedata\btm_luarm.data  ← points to the 3D mesh part
```

**`battlemaster.armature`** — All bone positions and rotation/translation values. Parent-child hierarchy defining the skeleton. Pure positional data, no game logic.

**`armaturedata\btm_*.data`** — Per-bone data files. Each one is:
```ini
[gamedata]
Class=MechWarrior4::MWMover
[renderers]
VideoRenderer=armaturevideo\btm_luarm.video  ← points to the 3D mesh video
```

**`armaturevideo\btm_*.video`** — References the actual packed 3D geometry (`.erf` files).

**`btm_*.erf`** / **`btm_*_dam.erf`** — The actual 3D mesh files (packed geometry + texture references). Each body part has a normal and a `_dam` (damaged) variant.

**`battlemaster_skeleton.obb`** / **`battlemaster_skeleton_SOLID.obb`** — Collision mesh files for physics/hit detection.

---

### Branch 5 — `.engine` (Engine Tuning)

**battlemaster.engine** — Engine parameters.

```ini
!include = Content\Subsystems\HeatSink.defines
[GameData]
Class=Mechwarrior4::Engine
TotalCritLocations=2
NumHeatSinks=10          ← free heatsinks from the engine rating
TonsPerUpgrade=0.01
MPSPerUpgrade=1.39
HeatSinkEfficiency=$(SINK_EFFICIENCY)   ← from HeatSink.defines
```

---

### Branch 6 — `.torso` (Torso Twist Parameters)

**battlemaster.torso** — Controls how the torso moves.

```ini
!include = Content\Defines\MechTorso.defines
[GameData]
Class=MechWarrior4::Torso
TwistJointName=joint_torsobelow    ← named bone from .armature
TwistSpeed=$(SNAIL_TSPEED)         ← from MechTorso.defines
TwistRadius=$(WIDE_TRADIUS)
PitchRadius=$(NARROW_PRADIUS)
CageJointName=joint_cage
```

---

### Branch 7 — `.animscript` (Animation Script)

**`battlemaster.animscript`** — Defines which animation clips play for this mech's walk/run/idle/death states. References animation files by name. Packed by `props.build`.

---

### Branch 8 — Loose HSH Bitmaps (UI Art)

Three separate BMP files, loaded loose from the `hsh/` directory at runtime (not packed into `.mw4`):

| File | Location | Purpose |
|---|---|---|
| `battlemaster.bmp` | `hsh/Mechs/` | Mech selection thumbnail (mechlab list) |
| `battlemaster.bmp` | `hsh/hud/` | HUD damage display silhouette |
| `battlemaster.bmp` | `hsh/MFD/` | MFD (multi-function display) cockpit panel art |

---

## The Dependencies — Files That Define What Can Be Referenced

These are the global "catalog" files. Every per-mech file that uses a `$()` macro or points to a shared resource depends on them.

---

### Dependency 1 — `Content\ProjectSpecific.include`

The root include that every `.data` and `.subsystems` file starts with. It pulls in two files:

```
!Include=Content\Defines\MissionLang.defines
!include=Content\ShellScripts\MechLabHeaders.h
```

---

### Dependency 2 — `Content\Defines\MissionLang.defines`

Defines all **string IDs** used as `$(IDS_*)` and `$(DNL_*)` macros. These are integer indices into the compiled string tables in `MissionLang.dll`.

Key defines for mechs:
- `#define IDS_BATTLEMASTER 581` — the display name string index
- `#define IDS_BATTLEMASTERIIC 582`
- Every weapon name, mech name, subsystem name, mission name, UI string

---

### Dependency 3 — `Content\ShellScripts\MechLabHeaders.h`

The master integer ID catalog for everything in mechlab. Used as `$(M_*)`, `$(W_*)`, `$(Sub_*)`, `$(Tech_*)` macros throughout all `.data` files.

Categories:
| Prefix | Example | Purpose |
|---|---|---|
| `M_` | `#define M_Battlemaster 9` | Mech integer ID — positional index in all code arrays |
| `W_` | `#define W_MediumLaser 1` | Weapon integer ID — used by save/load and scoring |
| `Sub_` | `#define Sub_ECM 134` | Subsystem integer ID |
| `Tech_` | `#define Tech_IS 0` | Tech base (IS=0, Clan=1) |
| `SINK_EFFICIENCY` etc. | heat/weight constants | Shared tuning values |

The C++ code file MechLabHeaders.h is a mirror of this with identical defines — they must stay in sync.

---

### Dependency 4 — `Content\Tables\MechTable.tbl`

Maps display name → `.instance` path. This is what the mechlab UI queries to populate the mech roster.

```
Battlemaster=Mechs\Battlemaster\Battlemaster.instance
```

---

### Dependency 5 — `Content\Tables\MechChassisTable.tbl`

Maps chassis name → `.data` path. Used for chassis grouping and salvage/campaign logic.

```
Battlemaster=Mechs\Battlemaster\Battlemaster.data
```

---

### Dependency 6 — `Content\Tables\WeaponsTable.tbl`

Maps weapon name string → weapon `.data` path. This is the canonical list of all available weapons the mechlab can offer.

```
MediumLaser=WeaponSubsystems\LaserWeaponSubsystem\MediumLaser.data
GaussRifle=WeaponSubsystems\GaussWeaponSubsystem\GaussRifle.data
```

---

### Dependency 7 — `Content\Tables\SubsystemTable.tbl`

Maps equipment name → subsystem `.data` path. Canonical list of all installable equipment (JJs, ECM, AMS, etc.).

```
ECM=Subsystems\ECMSubsystem.data
JumpJets=Subsystems\JumpJetSubsystem.data
```

---

### Dependency 8 — `Content\WeaponSubsystems\<Type>\<WeaponName>.data`

The actual weapon definition files. Each weapon type has a directory; each weapon has its own `.data`.

Key fields in a weapon `.data`:
| Field | Purpose |
|---|---|
| `Class=MechWarrior4::BeamWeapon` / `ProjectileWeapon` / `MissileWeapon` | C++ class that handles it |
| `SlotType=BeamSlot` / `ProjectileSlot` / `MissileSlot` | Must match the zone's slot type in `.damage` |
| `ItemID=$(W_MediumLaser)` | Integer ID from `MechLabHeaders.h` |
| `Tonage=` | Tonnage this weapon costs |
| `TotalSlotsTaken=` | How many slots it occupies |
| `Heat=` | Heat per shot |
| `DamageAmount=` | Damage per shot |
| `ReloadTime=` | Cooldown in seconds |
| `MaxDistance=` | Range |
| `MaxAmmo=` | Ammo capacity (ammo weapons) |
| `BeamModelResource=` / `ProjectileModelResource=` | Visual effect resource |
| `MuzzleFlashResource=` | Muzzle flash effect |

---

### Dependency 9 — `Content\Subsystems\*.data` (Shared Equipment)

Armor, HeatSink, JumpJet, ECM, Beagle, AMS, LAMS, AdvancedGyro, SearchLight, Sensor — all shared single-instance definitions. Every mech's `.subsystems` file references these same shared files by path. No per-mech variants exist for these.

---

### Dependency 10 — `Content\core.build` (Packaging Manifest)

Declares every per-mech file that must be packed into the runtime `.mw4` resource package. If a file is not listed here, the engine will not find it at runtime even if it exists on disk.

For each mech, it needs all of: `data=`, `armature=`, `subsystems=`, `damage=`, `instance=` entries, plus the destroyed variant `data=`.

Also declares the four global tables (`MechTable`, `WeaponsTable`, `SubsystemTable`, `SkinsTable`) that back the entire mechlab.

---

### Dependency 11 — `Content\Defines\Internal_damage_defines.txt`

Included by `.damage` files. Defines the `DamageMode` constants (`ArmLeftDamageMode`, `HeadShotDamageMode`, `GyroHitDamageMode`, etc.) used in each zone section.

---

### Dependency 12 — `Content\Defines\MechTorso.defines` + `Content\Subsystems\HeatSink.defines`

Pulled in by `.torso` and `.engine` files respectively. Define the `$(SNAIL_TSPEED)`, `$(WIDE_TRADIUS)`, `$(SINK_EFFICIENCY)` etc. constants so individual mechs don't hardcode them.

---

## Dependency Flow Summary

```
MechTable.tbl ──────────────────────────────────────────► .instance (TRUNK)
MechChassisTable.tbl ────────────────────────────────────►     │
                                                               ├─► .data
                                                               │     └─► ProjectSpecific.include
                                                               │           ├─► MissionLang.defines (IDS_*)
                                                               │           └─► MechLabHeaders.h (M_*, Tech_*)
                                                               │
                                                               ├─► .subsystems
                                                               │     ├─► Subsystems\Armor.data (shared)
                                                               │     ├─► Subsystems\HeatSinkSubsystem.data (shared)
                                                               │     ├─► Subsystems\JumpJetSubsystem.data (shared)
                                                               │     ├─► WeaponSubsystems\*\*.data (shared, from WeaponsTable)
                                                               │     └─► Subsystems\ECM/Beagle/AMS.data (shared, from SubsystemTable)
                                                               │
                                                               ├─► .damage
                                                               │     └─► Internal_damage_defines.txt (DamageMode constants)
                                                               │
                                                               ├─► .contents
                                                               │     ├─► .armature (bone positions)
                                                               │     └─► armaturedata\*.data → armaturevideo\*.video → *.erf (3D meshes)
                                                               │
                                                               ├─► .engine
                                                               │     └─► HeatSink.defines
                                                               │
                                                               └─► .torso
                                                                     └─► MechTorso.defines

Packaged by: core.build (data/subsystems/damage/instance/armature entries)
             textures.build (*.erf mesh files + animscript)
             props.build (animscript)

UI art (not packed): hsh/Mechs/*.bmp, hsh/hud/*.bmp, hsh/MFD/*.bmp

Registered in: MechTable.tbl (roster)
               MechChassisTable.tbl (chassis)
               MechLabHeaders.h x2 (M_* integer ID — code + script)
               MissionLang.defines (IDS_* string IDs)
```

That is the complete tree — every file, what it contains, and what it depends on.
