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Architecture

VR4300 CPU
* Modified NEC VR4300
* FPU (floating point unit) - COP1

* Reality Coprocessor
e Reality Signal Processor
* Reality Display Processor

* RDRAM — Rambus DRAM 4 MiB

* PIF-NUS

* based on Sharp SM5
microcontroller

e Audio DAC (digital to analog
converter), Video DAC

Reality
Coprocessor

]

"
&

—
o
o . 2}
. WY W ‘e <oditr g |
| T A
V4 Vg o A
— —— 7 .
. -1
&Y )
= O
o G
o “ i > |
| . \ 24
o . . & ) ‘\”,
S it s
o ¥,
oL *C © ©
- + 128 N kw
]
It




Development Environment

 Game development environment for N64
* Like Unity or Godot
* Only authentic emulators
e Can run on real N64 hardware

* Download from SourceForge or GitHub
* Windows and Linux builds / Source Code
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Installing (Windows

* Download and extract the ZIP

* Run pyrite64.exe

* |nstall the toolchain

° MSYSZ Toolchain Manager
* must use c:\msys64 as install
directory . . .
* Having existing MSYS2 . , o , e 0
installation at d:\msys64 o ke 3 o s, 2na 3o b W appes g nsalation rotat Dot e
Vi Total IrEta11t_2d Size:
doesn t Work Net Upgrade Size:

: Proceed with installation? [Y/n]
Retrieving packages.

* Press install to install the
toolchain Ne—

Toolchain Manager

9 ] ]

Toolchain Libdragon Tiny3D

the upd .nmt-:m below. j ’ |
il
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Create New Project

Create new project

Project Path:

D:\ldsmith! entations\pyriteé

Create Project Project will ted in:

* Select Create New Project

Cancel

* Select a project folder

«f Pyrite64 - Editor | KnoxGameDesignFirstProject - [m] x

¥ Object Asset

No Of

Dir. Light
Box

(<M <<




Editor

* Hold right mouse / WASD

to move view

* Right click Scene > Add

Object

* Add Component

* Model (Static)
* Model box.glb

¥ Object Asset
Mame MyFirstObject
D &
¥ Transform
Pos 0.000 0.000 0.000

Scale 1.000 1.000 1.000

Hot 0.000 0.000 0.000 1000

Add Component
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Builld View

Creating a build  » Buld

k= Build & Run

e Build > Build and Run

* Ares emulator must be e
downloaded separately in WARNING: Titie
Windows [INF] Build done !

* Can set ares executable in Project
> Settings > Emulator so that it g— ' S
starts automatically on Build &
Run

* Creates a .Z64 file in the project
directory

e Can run with gopher64
emulator




Build a test projec

Open the n64/examples/jam25

example
Build

Verify it creates the

gj25 cathode quest.z64 file

Run with gopher64 or ares
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resentations » nBddev » demo » pyritebd-0_4 O-windows » nfd » examples » jam5

Mame -
assets
build
data
engine
filesystem
Src
tools
|j .gitattributes
|j .gitignore
5] cMakeLists.txt
|j gj25_cathode_guest.z6d
[7] Makefile
|j Makefile.custom

| | project.pédproj

Date modified

3/16/2026 9:25 PM
6 PM

/16/202

3/1/2026 11:59 PM

/1/2026 11:59 PM
611:39 PM
611:59 PM

f1/2026 11:59 PM

woow

026 11:59 PM

3/16/2026 9:25 PM

Type

File folder

File folder

File folder

File folder

File folder

File folder

File folder

Text Document
Text Document
Text Decument
Z64 File

File

CUSTOM File
P&4PRO] File

vyeeve

A ....m-,‘mz

Size

1KB
1KB
KB
18,224 KB
BKB
1KB
1KB




Creating Blender model

Create model in Blender

Must download and enable fast64 addon for Blender
* https://github.com/Fast-64/fast64
e Edit > Preferences > Addons > Install from disk > Select ZIP file

File > Export > gITF 2.0
Make sure to check Include custom properties on gITF export
Copy .glb file to Assets folder

Will automatically appear in the Pyrite64 Files tab under
Assets

Scene > Add Object, Add Component > Model Static, Model
> select .glb file

Steps for making a Blender model for Pyrite64

* https://hailtododongo.github.io/pyrite64/docs/manual/assets
/model3d.html

If it crashes, the fast64 addon has to be re-enabled in
Addons

If things aren’t working, start over from a blank Blender
project

SDu%gest starting with A: Primitive Color B: 0 C: Shade Color

If primitive color works, then try a texture
* Must be small (such as 32x32 pixels)

Di\ldsmith\presentationsiné..

Log ROM
m A

Export glTF 2.0

[ =N
-

i W mesh_sword > # f3dlite_material

=) f3dlite_material repo.

Verbose
ﬂ Current game mode [SMé&4)

& i3dlite_material B\ DR e

Create Fast3D Material # & Export F3D extensions

Show Simplified UT
F3D Material Inspector E
: F
Preset Custom E
User Presets Only =
Combiner Sources Geo Upper Lower
ﬂ See tooltips for more info
hes mus wie Color A i e v colo ver called "Cal™
E Mesh must have Color Attribute (vtx color) layer called "Col". ¥ Apply alpha to "Col” layer

+ Color Combiner (Color = (A - B) *C + D) A\ Raise Errors:

Primitive Color ~ A Alpha: 0 Tex Limits Large Multi Large Tex

0 ~ B Alpha: 0 Rendermo... MNon F3D No LV Map

A
B:
G Shade Color ~ G Alpha: 0 > Bad Slot
D

0 ~ D Alpha: Environment Color Al.. -

[ERR] Failed to load 3D model asset: D:\ldsmith\presentations\néddev\demo\project83iprojecte

Material h

If you are u > Custom Properties' during GLTF export




Blender models imported
il gopher

riteé4 - Editor | p

Project Edit Build View
¥ Graph Scene Le ¥ 3D-Viewport ¥ Object Asset

¢ o OB B |8
~‘- Name Sword3
ID 7
¥ Transform
Pos -187.625 186.144 128486

Scale 2696 2696 2696

¥ Scene
Camera
Ambient Light
Dir. Light
Box
Knox Box

Sword
Sword3

(< << <]

Rot -0225 -0.640 0204 0.706
¥ @ Model(Static)

Name Model (Static)

Model sword3.glb

Draw-Layer 3D Opague

Culling

¥ Mesh Filter

Filter
¥ Material Sets

[@JET [

Prim-Color

@]
Q Env-Color
@]

Fresnel

¥ Files Log ROM
Clear Copy Save Add Compaonent

[LD] build/projectez.elf

text data bss total filename

489896 188396 48776 559862 build/project82.elf

[Z64] project82.zé4
make: Leaving directory '/d/ldsmith/presentations/néddev/demo/project82/projectez’
[INF] Build done!




Texture Mapping

DS IGH

Gimp > .png texture (32x32) Blender > .glb model

& Pyrtesi - Edte | roget

N64 / Everdrive64
hardware

Pyrite64 > .z64 file Ares emulator




¥ Files Log ROM

Code

* “scripts” (C++) code is in src/user

* bring your own editor

* Notepad++, Visual Studio Code, vi, etc P64 DATA(
. . . . [P64: :Name("Translate Speed”)]
* First create a plain script and attach it to an translatespeed;
0 bj ect ’ Name Code

* Verify that the game still builds and runs [P64: :Name("Rotate Speed") Script RotateObject.cpp
rotateSpeed; T —

* Can add values to be exposed in the editor Sl
* Save the .cpp file, and the editor will

automatically update Rotate Speed

noExposed; lranslate Speed

* In Update, add example code to translate
and rotate to test

* Rotation is in radians (3.14 rad = 180 degrees)

* Functions
Init
Destroy
Update
Draw
OnEvent
OnCollision

* Best way to learnis by looking at the examples
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e Libdragon

Tiny3D

* https://n64squid.com/homebrew/libdragon/ https://hailtododongo.github.io/tiny3d/annot
Controller control atEdhtmI

Tiny3D

Main Page ‘ Related Pages | Data Structures -

Data Structures

1 | typedef union joypad_buttons_u
k 2| { Here are the data structures with brief descriptions:
Home » N64 Homebreuw » Libdragon Tuterizl » Controller control 3 // Raw button data as a 16-bit __attribute__
4 uintlé_t raw; .
o def st o ttribut ked . di o 5 // Button data as callable bit: @ T3DAnim
ypedef struct _ attribute  ((packed)) joypad inputs s 6 struct _ attribute_ ((packed)) [® TEDAnImChannelMapping
{ . i { (@ T3DANIMKF
[/ Structure containing button presses (see next co 8 unsigned a : 1;
. c (8 T3DAnim TargetB:
joypad buttons_t btn; 9 unsigned b : 1; C) nimTargetBase
1e unsigned z : 1; T3DAnimTargetQuat
= . - - - 11 i d start : 1; .
/f Value of the main joystick's X and ¥ axis HUEREE e ) [® TeDAnimTargetScalar
X X 12 unsigned d_up : 1;
// Can range from -128 to +127, but practically is 13 efeed dlolrm £ 05 [® T2DBone
intﬁ_t Stick_){_; 14 unsigned d_left : 1; TIDBvh
j_nta_t 5tick_|,r; 15 unsigned d_right : 1; (® T2DBvhData
16 unsigned y : 1; // Only for
- - oA (@ T3DBvhNode
[/ The rest of these are only for GameCube controll li unsfg"Ed x i 1; // Only fou
i 18 unsigned 1 : 1; TeDChunkAnim
/i C-stick 19 unsigned r @ 1;
. . - T (@ TeDChunkBone
int8d_t cstick x; 20 unsigned c_up : 1; e
int8 t cstick y; 21 unsigned c_down : 1; TaDChunkOffset
// Analogue triggers 22 unsigned c_left : 1; @ T2DChunkSkeleton
uints_t analog l; i , unsigned c_right : 1;
= 3
uintd_t analog_r'; 25| } joypad_buttons_t;
} joypad_inputs_t;




Collision, Prefabs




Bullet collision with enemy. Does not check collided object type.

0id onCollision{Object& obj, Data *data, const Coll::CollEvent& ewvent)

ob7j.remove

Enemy Prefab: All objects of this type will inherit the prefab properties. Located in the assets folder.

¥ Files Log ROM
B Assets

O

pbi Enemy.pre...

mo » projectld s projectld » assets

Fat

Mame

ptd
% box.blend
E box.glb
| bow.glb.conf

| Enemy.prefab
| Enemy.prefab.conf

® Enemy
@ Ene

LE R A K& S K EEEE S
(ORI R <

| font.iad.png.conf

Shooting: get reference to bullet object from player object. Set bullet position to player position

if (joypad.btn.a

P&4: :Object *objBullet = SceneManager::getCurrent().getObjectById(6); Hm
objBullet-»>pos.x = obj.pos.x;
= Tt
Y ] 1
.- ,il-,.'-'.l {;l"

objBullet-»pos.z = obj.pos.z;




Playing your game on hardware

e Cartridge e System
* EverDrive64 X5 * Nintendo 64
e krikzz.com * Nintendo
* EverGenesis 64 * Analogue3P
* Kamisama Games * analogue.co

o
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Resources

N64 Brew
* https://n64brew.dev/wiki/Main_Page

Awesome N64 Development

* https://n64.dev/
Pyrite®

* https://hailtododongo.github.io/pyrite64/index.html
libdragon

* https://github.com/DragonMinded/libdragon
tiny3d

* https://github.com/HailToDodongo/tiny3d

gopher64
* https://github.com/gopher64/gopher64/releases/tag/v1.1.15
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