Net Positive Tutorial
Building a Networked Game

What we’ll be doing

We’'re going to make a ultra-simple MMO (moderately multiplayer online) dungeon crawler.
Where they can run around with their friends, attacking, enemies, each other.

Before we start

Please make sure you have Unity 2017 installed

This document is contains both instructions, and explanations. Steps for you to perform start
with a (!), and are highlighted in purple.

We will start from empty and incomplete scripts, and incrementally build up functionality. It's OK
if you are new to coding in Unity. There will be links to live google docs for each relevant script
in the project for you to paste into your project.

The existing Photon documentation is quite good, and my tutorial loosely follows their basic
tutorial:
https://doc.photonengine.com/en/pun/current/tutorials/pun-basics-tutorial/intro

Photon Setup

Create Photon Account

(') Register for a Photon account at

https://www.photonengine.com/en/Account/Signin



https://doc.photonengine.com/en/pun/current/tutorials/pun-basics-tutorial/intro
https://www.photonengine.com/en/Account/SignIn

Download Template Project

(') download the template project
(") unzip and open with Unity

(') Download and import ‘Photon Unity Networking’ from the Asset Store.

- 5§ Asset Store
A3

(Photon x | [Unity x |[Networking x |

SORT EY RELEVANCE / FOPULARITY / MAME / PRICE / RATING / UPDATED

123453678 9 70 Mext Last 1-36cf804

Photon Unity Netw__. Photon Blox (plyG... PLUS Photon PUN-
Scripting/Metwark Scripting/MNetwork @ Seripting/Met
Exit Games Minjutsu Games Exit Games
dk ok kk (L1665) * ok ok [L20) dokdkd |
MULTIPLAYER [lic=ias $25.00 MULTIPLAYER RN

Photon Frien
criptimg/Met

Photon Rally Tuterial
Complete Projects...

Photon Angry Bots...
Complete Projects

Exit Cames A Exit Games Lovatto Studi
B ok ok k ok (L3 | kX kK (L1328 dhkdk (L
TuTORIAL JEETE FREE 55.00

It’s this free one

AP| Update Required

This project contains scripts and/or assemblies that use
obsolete APIs,

If you choose 'Go Ahead', Unity will automatically
upgrade any scripts/assemblies in the Assets folder
found using the old APIs. You should make a backup
before proceeding.

(You can always run the API Updater manually via the
'Assets/Run API Updater' menu command. )

| 1 Made a Backup. Go Ahead! J Mo Thanks

Hit this button if it appears

Link Project with your Photon Account

(!) Sign in to your photon account

https://www.photonengine.com/en-US/Photon



https://drive.google.com/open?id=0BzsEOivZ9PwdN0FIdzRXMmQtQlk
https://www.photonengine.com/en-US/Photon

It should automatically take you to your dashboard

(') Copy your ‘App ID’ from the dashboard...

“~ = ‘@‘ [ar https://www.photonengine.com/en-U5/dashboard

..& photon

Your Photon Cloud Applications

Show in Status Sort by

All Apps - Active v Peak CCU

Create a new App

Sz alex@xander-underwhelm.com [name your app]
K S AR a0 /823 8a-Co06-4ceb-beac-95b2b64ee219

This app is on the free plan.

Here’s the Dashboard, with the App ID circled

(') Go to Window->Photon Unity Networking->PUN Wizard

Window Help
Minimize
Zoom

P
Highlight Server Settings “C{3P
Configure Demos (build setup)

Services
Scene

Bl s



(") Hit the ‘Setup Project’ button
PUN Wizard

PUN Wizard

p you find important settings for PUN, as well as

Documentation

(!) Paste in your app-ID

PUN Wizard

Main Menv
PUN Setup

imppt 'I'|':_| Photon Wnity r'-l:,'ll-,'.':,_||'|-i|':_|_
{ Vol L |'_|_

Setup Project

(!) Hit ‘Setup Project’

Setup Project




Set up the Server and Demos

(!) Go to Window->Photon Unity Networking->Highlight Server Settings

ut Window Help

Minimize
Zoom

Bring All to Front

B i U NGOTRGIIEN _ Pun vizor <
: I Highlight Server Settings 03P

Layouts > Configure Demos (build setup)

0 o00o0

Services

(") IMPORTANT! In the Inspector, set ‘Protocol’ to ‘Tcp’

2 [nspector

It won’t work if you miss this step!

(") Also change Region to ‘Usw’.

& Inspector

Go through a Photon server on the west coast instead of Europe



(') Go to Window->Photon Unity Networking->Configure Demos (build setup)

Window Help
Minimize
Zoom

Bring All to Front

PUN Wizard P
Highlight Server Settings " { 3P

Layouts re Demos (build setup)

Services
Scene
Game
Inspector

tPositiveT....B

MmsitlesT 0

Now we’re ready to try Photon’s built in demos, and start developing for ourselves

Run the built-in demos, and Verify Photon is working

We’'re building a multiplayer game, so we need to run multiple copies of our game. One
instance of the game can be in the editor. We make a build and run that 1 or more times to add
additional players.

(') Go to ‘File->Build Settings...’

File Edit Assets Game

Mew Scene BN
Open Scene... €0

Save Scenes €S
Save Scene as... O3S

Mew Project...
Open Project...
Save Project




( it should look like this, with a bunch of scenes added)



(") Build a Mac, or PC version Giving it the name “test”

@ Build Mac 0S X
Save As: Test ~
Tags:
= E I 9 NetPositiveTemplate > Q
Devices Assembly-C..rstpass.csproj
Assembly-C...-Editor.csproj
=)
= BOOTCAMP Assembly-C..rstpass.csproj
Favarites Assembly-CSharp.csproj
|| Assets »
(=] Desktop B Library >
%;3 Dropbox B MetPositiveTemplate.csproj
B NetPositiveT....Editor.cspro]
= resourcepacks ) )
B NetPositiveT...Plugins.csproj
Q KouShuu B NetPositiveT...Plugins.csproj
?Aﬁ Applications MetPositiveTemplate.sin
B MetPostiveR..hrough.csproj
3 htdocs B NetPostiveR..h.Editor.csproj
m xander B NetPostiveR...Plugins.csproj
B NetPostiveR...Plugins.csproj
0 Downloads MetPostiveRunThrough.sin
£ game 7 ProjectSettings 2
o B Temp >
e || Test_Data >
=T i Test.exe
Shared
@ Al
Tags
New Folder Cancel | Save |

I’'m working on Mac here, so I'm making a Mac build.

It's also a good idea to put the EXE in your taskbar (Windows), or on the dock (Mac). That way
you can quickly start a second copy of the game.

Here’s the build on the OSX dock, and the Windows taskbar respectively



Important note for Mac Users:
If you want to run multiple copies of your built game (to test more than 2 players), need to run

| MetPositiveTemplate

"y M| O
LTy "
B NetPositi..ate.csproj
H NetPositi..itor.cspro]
M NetPositi..ins.csproj
M NetPositi..ins.csproj
D MNetPositi...plate.sln
H NetPostiv.gh.csproj |
B NetPostiv..tor.csproj
H NetPostiv..ins.csproj
H NetPostiv..ins.csproj
(7] MetPostiv..rough.sin
| ProjectSetlings *

| Temp >
L) Test

L
3

Once your build is finished

T TETTE L T

r

7 Open

 am N
2-finger click on the build and choose ‘Show Package Contents’

7| Contents > [0 Data + Bl Test
| Frameworks »
Info.plist
| Resources >

Make an Alias of the file with the Black Icon in Contents/MacOS, or put it on the right side of your dock:

* Show All x




(") Once it’s finished building, run the built game.

Screen resolution Graphics Quality
640 x 480 ~ra

720 x 480 oL
800 x 500 | Fast

800 x 600 [ Simple
1024 x 640 7 Good
1024 x 768  Beautiful
1152 x 720 ]
1280 x 800 © Fantastic
Windowed

| Only show this dialog if the option key is down

Quit Save and Quit

(1) In the resolution dialog, check “windowed”, and choose a small resolution. (like,
640x480)

Screen resolution

640 x 480

720 x 480 Windowed
800 x 500

DON'T run the game full screen, or at a high resolution. We must run one copy of the game for
each player to test the networking (one copy of the game can be the editor), and we really need
to be able to see all the players’ game screens.

E.g. Below, we’re running 3 copies of the demo, and 1 copy in the editor



(') Once the build is running, also run the scene in the editor.

(!) Start, the ‘Demo Boxes’ in both the build, and the editor



Dema Worker : Dema Worker
i Movement Smoothing

Movement Smoothing .
i ject
Basic Tutorial ) N Basic Tutorial
d Load Demo
Ownership Transfer

Ownership Transfer
Pickup, Teams, Scores

Feature Demos
Chat
RPG Movement

Choose demo Boxes, then Load Demo in both the build, and the editor

Unity 5.6.1f1 (B4bit) - DemoBoxes-Scene.unity - NetPositiveTemplate - PC, Mac &

You should be able to click and see boxes appear in both windows



Making a new game, from scratch(ish)

Connecting to Photon
To participate in a photon game, first must do 2 connection steps. a new player must first

connect to the Photon MASTER SERVER.

Photon Master Server,

you

F Rl R R

1st, you must connect to the Photon Master Server

Once connected to the master server, a player must join a ROOM.
In our project, there will just be 1 room that all players join.

===

Can't talk to dad unless we’re both in the same room (Both you and dad are not in a room yet!)




Photon Master Setver,

you

= =

_—_—_—_—_—_—_J

S T S ——— — — — —
LB & __§ __§ __§ _§_ 0§ __©§N_ 0§ _§ /|

Once connect to the master server, if you want to actually communicate/play a game with other
players, you must enter a room

ROOMS are like individual matches of a game, and players can only send and receive
messages to other players in the same ROOM™**, Player can freely create, join, and leave
rooms. Photon also provides functionality to restrict who can enter a room, and when they can
enter, or to find a random available room to join. (Think, random matchmaking). In an MMO,
there might be individual rooms individual dungeons or towns.

_____________JI

NOTE: Photon’s own tutorial has more info about auto-joining a free room & matchmaking:
https.//doc.photonengine.com/en/pun/current/tutorials/pun-basics-tutorial/intro



https://doc.photonengine.com/en/pun/current/tutorials/pun-basics-tutorial/intro

Our first Photon Game

(!) Create a new scene

@ Unity File Edit

Assets

GameObject

Open Scene...

(!) Create an empty gameobject, and name it ConnectionManager
GameObject Mobil

Assets Component

Create Empty Child CON |

= Hierarchy

= Untitled®

ra
nal Light
ConnectionManager

(') Add a ConnectionManagerincomplete script to the ConnectionManager object

€ |nspector

¥ Photon Connection Manager (Script)

A = o N 8
Add Component



https://docs.google.com/document/d/1Ur_GWU8tczAOJW280hlNDACN4J22ufarHvgUAxvnTn8/edit

Transform

sition

- omponer 1L
2, PhotonC|
Search

Photon Connection Manager

Mew Script

€& |nspector

+ Photon Connection Manager (Script)

Add Component




(") Run the game in the editor

(64 bit) - Game.unity - NetPositiveTemplate - PC, Mac & Linux Stand

Not connected

| gave you an incomplete script! we’ll fix it below.

(') CODE-ALONG : Update your script to match PhotonConnectionManagerincomplete

Warning! If you’re skipping ahead, the above won't be ready yet.
As a hint, you need to connect to the master server, then join/create a room

<|s this where this should go?>
Here’s more information about callbacks like OnConnectedToMaster(), and OnJoinRoom()

https://doc-api.photonengine.com/en/pun/current/interface_i_pun_callbacks.html

(!) Once the above code-along is done, Run the scene, and verify that the game view shows
you are ‘Connected as Master Client’

Connected as Master Client

You should see this,


https://docs.google.com/document/d/1Ur_GWU8tczAOJW280hlNDACN4J22ufarHvgUAxvnTn8/edit
https://doc-api.photonengine.com/en/pun/current/interface_i_pun_callbacks.html

Quickly Add a floor

(!) Create a big cube for the floor, put on a checkerboard. Call it “floor”.

s GameObject Component Mobile Input Windd

Create Empty {+3EN
Create Empty Child  C{N |

o0 Uni

© |nspector

B W/ Floor Static =
T:'l:_l Untagged L

Transform

Cube (Mesh Filter)
M Cube

Assefs Materials
® 1024px-Checke

I also recommend you put a texture on it



Creating a networked object

To start we’'ll create a networked capsules whose positions and rotation will be synced across
the network. We’ll eventually turn this object into a prefab for player’s avatar.

(!) Create a capsule, (it will eventually be the player’s avatar)

GameObject Component Mobile Input Winds

Create Empty G 3EN
Create Empty Child  “C4N |

Cube
2D Object Sphere

[
Light > Capsile
|

Audio Cylinder

(") Name it “player_avatar”

g o~
= Came

xctionManager

pllayer_awvatar




(') Add a PhotonView component to “player_avatar”

& Inspector

B / pllayer_avatar

Tag 'l Layer [Default

Transform
! Capsule (Mesh Filter)

Add Component
2, Photon

Search

Photon View

You can use the ‘Add Component’ button in the inspector...
OR

Component Mobile Input  Wind

Add... 8A |

pllayer_awvatar

Network
ul
AR
Photon Networking Photon Animator View

Photon Rigidbody 2D View
Photon Rigidbody View
Photon Transform View
Photon View

y W
= Game

Use the Menu ‘Component->Photon Networking->Photon View’

(!) Also add a PhotonTransformView component

You can use the same menu, or inspector button



¥ Photon Transform View (Script)

Synchronize Position

Synchronize Rotation

Synchronize Scale

(") Check ‘Synchronize Position’ & ‘Synchronize Rotation’ on the PhotonTransformView
+ Photon Transform View (Script)
o Synchronize Position

Enable teleport for grels®

Teleport if distance gr 3
Interpolate Option
Extrapolate Option

Draw synchronized pclo
« Synchronize Rotation
Interpolate Qption

RotateTowards Speed 180

Synchronize Scale

(') Drag the PhotonTransformView component onto the Observed Components slot
on the PhotonView.

+ Photon Transform View (Script)

Drag this...

Observed Components (0)

On to this!



served Components (1)

@ pllayer_awvatar (PhotonTransformW

Should look like this once dragged

Moving a networked Object
(!) Save scene and call “Game”.
File Edit Assets Game

Mew Scene 3N
Open Scene... #$0

(") Open File->Build Settings...

(") Select and delete all the scenes in build

Scenes In Build

Photon Unity Networkin BmMo emo 2 DjumpAndRunWithPhysics fDemo2 DjumpAndRunWithPhy
Photon Unity Networkin = emoBoxes /DemoBoxes-5cene
emoChangeOwner/DemoChangeOwner-Scene
emoChat/DemoChat-5cene
emaoFri AndCustomAuth /DemoFriends-5cene
Photon Unity Metworking /De emoMecanim/DemoMecanim-5cene
Photon Unity Metworkin g emaoPickup/DemoPickup-5cene
emoRPCMovement/DemoRPCMovement-5cene
Photon Unity Networkin Emao emoRockPaperSc fDemoRPS-Connect-5cene
Photon Unity Netwarkin 21T emaoRockPapers SDemoRP5-5cene
Photon Unity MetworkingfDemos /DemoSynchronization/ DemoSynchronization-5cene

CEHNANNYNSNYSNSN S

Platform

..,f# PC, Mac & Linux Standalone € -r."'*"#

Select and delete these



(") Click the ‘Add Open Scenes’ button to add “Game” scene to the build.

~ Build Settings

8 8
Scenes In Build

' Came

Add Open Scenes

You should now just have 1 scene in the build

(") Build your game. again

Don’t change the name or location in the file dialog! This way, you can just use your
taskbar/dock shortcut again.

"Test" already exists. Do you want to
replace it?
-@ A file or folder with the same name already exists in

the folder MetPositiveTemplate. Replacing it will
overwrite its current contents.

Replace

Just replace the old build! It will save you time



(") Eirst Run the game in the EDITOR.

ITTTLN WLV T IS AIELT 7 5 oy VG WO L WA w I T

Connected as Master Client

Build should say, connected as Master Client

(') Second, run the build you just made.

| M NWARL RN L LR IS B EL 8 A A

Connected as Regular Client

Build should say, connected as Reqular Client

(NTry moving “player_avatar” in the scene view of the editor with the move tool.

You should see it move on the build window too when you do!

pllayer_avatar

Try moving ‘player_avatar’ in the scene view



Now the other way around

(") Try running the build first, THEN the editor. & try moving the player in the Editor this
way.

....... It won’t work!

MetPositiveTemplate - PC, Mac & Linux Stan

Connected as Master Client

Connected as Regular Client

Build should be master, editor should be regular

About the Photon View

A Photon View component designates a game object whose state needs be synchronized
over the network. Unfortunately, it doesn’t just magically sync everything about an object,
synced information must be contained in special scripts. PhotonTransformView is one such
script that does a good job syncing position/rotation/scale over the network. Later we will write
our own script to sync our own custom player state over the network.
Photon View (Script)
ID[1..999

Observed Components (1)

[ pllayer_avatar (FhotonTransformView)

Why could we sometimes move the object, and other times not?

Remember our pong discussion? In networked games, game objects, (like this player) have an
owner. |.E. which of the player owns, and is responsible for an object. The player that owns
the object is the authority on its various state (like, position, rotation, etc...) and all other players
are updating their local copy of the object to match the owner’s version of the object.



Master Client Game Regular Client Game

F_____ F_____

I capsule I capsule

. ‘ I m‘r: el
[
| I

—____‘

g =

I'm constantly telling all the other | always put the capsule where the its
games where to put my capsule. owner tells me!

Objects in the scene, are as you would expect are given to the first player who joins the room.
This first player is called the master client. In our “broken” case, the build-game owns the
player-capsule, and the editor-game is constantly updating the capsules position to reflect the
build’s version (The Photon Transform View is the culprit!, helped out by the Photon View). Our
attempts to move this object that doesn’t belong to us is being quickly overwritten by this
background process that makes its position match the own. If you pay attention to the Photon
View component in both situations, you'll see that a checkbox will appear “Controlled Locally”
signifying whether or not the editor is the owner of a particular object.

If the editor owns the object...

If the editor DOESN’T own the object...

What we really want, is create an avatar for each connected player, and have each player be
the owner of their avatar.



Master Client Game Regular Client Game

P e _—_—_

plcapsule  p2capsule \ plcapsule  p2 capsule

. . mlnef .

_____ _____‘

I'm constantly telling all the other | always put the capsule where the its
games where to put my capsule. owner tells me! | will also tell everyone

Even though I'm the master, some where to put my stuff
objects don't belong to me, and | put
them where their owner tells me

Creating our own ‘Player Game Object’

(") Create a new Folder called ‘Resources’

3 Project |

| Creats =

T'{:}‘Favnrites
@AII Materials
(C All Madels
@AII Prefabs

v ﬁ Assets
&3 Materials
&5 MetPositiveExtras
b 53 Photon Unity Networking
&5 PhotonChatapi
b 53 Plugins
|
b £S5 Textures
As many of you may know already, the contents of folder named ‘Resources’ are available to
dynamic loading with ‘Resources.Load()’




(') Make the player_avatar a prefab by dragging it from the hierarchy into the
Resources folder in the Project tab.

player_avatar

Project

W Favorites Assets Resources
O A

aterials ¥ player_avatar

® player_avatar.prefab

It MUST go in the ‘Resources’ folder

(') Disable the player_avatar object in the hierarchy

We will be modifying this prefab, so it will be helpful to keep it around in the scene.

€& |nspector

f player_awvatar
L

Tag | Untagged

| Light

Transform { tionManager



https://drive.google.com/open?id=1tQuU6eWoWvP8VVOKC1m3BxEJM7rHolLZqqstECoZHAY

(NIn PhotonConnectionManagerincomplete script, we’re going to add the following
function

void OnJoinedRoom()

{

GameObject localPlayer = PhotonNetwork.Instantiate("player_avatar", Vector3.zero,
Quaternion.identity, 0);

localPlayer.name = "local avatar";

}

Explanation:

OnJoinedRoom() is automatically called when we join a room. Now when a player first
joins a room, they’ll instantiate their own avatar object. When a player creates an object
with PhotonNetwork.Instantiate, that player owns the object.

(!) Build your game again

(1) Run the build, and the Editor..

you’ll see two new objects in the hierarchy, and you’ll be able to correctly move the one
labeled “local avatar (Clone)”.

‘= Hierarchy

player_avatar({Clone)

Experiment: What will happen if you try to move the these in the editor??


https://docs.google.com/document/d/1Ur_GWU8tczAOJW280hlNDACN4J22ufarHvgUAxvnTn8/edit?usp=sharing

Make your player keyboard controlled

Moving the objects in the editor is alright for testing... but let's make it so we can control
each object with the keyboard. First, we need to update our ‘player_avatar’ prefab.

(!) unhide the player_avatar object

& |nspector

f « player_avatar

Tag | Untagged

Prefab

Transform

Capsule (Mesh Filter)

(') Add a rigid body to the player_avatar object

(!) on the rigidbody,in Constraints, Check Freeze Rotation for XY & Z

Collision Detection

Freeze rotation for x,y, and z

(') Add a KeyboardMover script to the prefab.

Project

W Favorites Assets
Q

o

- E =t Came

KeyboardMover

This is a very simple premade script I'm providing.



(") Hit “‘Apply’ at the top of the inspector apply these changes to the player_avatar
prefab

@ |nspector

'r + player_avatar

Static

T:'l:_l Untagged

Prefab

(!) hide the player_avatar object again

Try it out, and you can see that it kind of works, but that both players move when you hit the

keys.

Both our local player, and the remote player have Keyboard.cs attached. My keyboard
movements are applied to both my own player object, and the remote player object. On the
remote player object shouldn’t be affected by my keystrokes, and these competing with the

remote player’s “true” position in the build.

|
k?ﬂ':;:f Move left! (to remote)
{Mine]

E conflicting
signals! /5
'@ g
E ¥
3 g
: : :
= ai_ E
g <l Y
o _‘b ____E__J They press nothing

| press left



Move forward!

Keyboard shouldn't
- be applied to remote
leftpressed  player’s objects!

Turn off KeyboardMover.cs for any player we don’t own

(') Add a new script “PlayerState” to the player_avatar prefab.

Add Component

MNew Script

Add Component

2y PlayerStat ||

Search

Mew Script

Create and Add

You can add a new script by using the Add Component Button, typing the name you want to
use (PlayerState in our case), and then hitting “New Script”, then hitting ‘Create and Add’


https://drive.google.com/open?id=18SXBuUoHrY0ppVV4_eHIokspOOmkk7wDi3J4ciXFFGc

(") Hit ‘Apply’ at the top of the inspector apply these changes to the player _avatar prefab

& Inspector

r’ ¥ player_avatar

Tag | Untag

Prefab Seled st

| | Layer ' Default

<Come up with a better name than PlayerState? NetworkedPlayer??>

(") Open PlayerState, and change its Start() function to the below:

void Start ()

{
if (lthis.GetC Pt Vi ().isMine)
{
this.GetComponent<KeyboardMover>().enabled = false;
this.GetComponent<Rigidbody>().isKinematic = true;
}
}
The line: thi mponent<PhotonView>().isMine is true if we own this object, and our

changes will propagate over the network. If it's false it's owned by another player on another
computer. We only want to control move our own local object with keyboard, so we should turn
off the KeyboardMover for any player object that isn’'t ours. Similarly, we should also disable the
rigid body (done by setting isKinematic=true). Remember, the owner of an object is the
authority on its state (in this case its position/orientation). Simulating physics on an object
changes its position/orientation! If we run physics on an object we don’t own, our local physics
system will set a position for the object in competition with the “true” position sent from the
remote player.

Making a Weapon

Let's make a “sword” our players can swing by hitting space.


https://docs.google.com/document/d/1RszvOj0a79q50XEajcq7RDqY7-_HaFQXWibRE0dpUjs/edit?usp=sharing

(') Make a cube and stretch into a long stick/dagger/club shape.

| recommend a scale of (0.1, 0.1, 2)

(") Check “isTrigger” on the stick’s collider

T W Box Collider

(") Make an empty game object, and line it up with one end of your stick ( a little bit past
is good)



(') Rename the empty game object “sword”

f

Sword

The cube-stick be lined up with the blue z-handle of the empty object.
(") Child the stick to this empty “sword” object

o Game®
Sword
Cube

e Inspectar

B W Cube
Tag ' Unta

Transform
Position % 0

Rotation

(A good position for the stick (0,0,1) if you also used my recommended scale)



(") Unhide player_avatar and child your sword to player_avatar
(') Select the “sword” in the hierarchy

(') Zero out the “sword” object’s position, in the inspector and optionally move it just to
the right of the player.

& Inspector

o 7 Sword
Tag

Transform
Position
Rotation

Sword at (0,0,0) position
= Hierarchy
= Game®

Sword

Pull the red move handle, so the sword is at the player’s side



(') Add a new Script to your sword object, calling the script :Sword’

© |nspector
B W Sword
-
Tag | Unta
Transform

Position X 0

¥ Sword (Script)

Add Component

(") Add the following function to ‘Sword’ script (it can be called to swing the sword)

public void swingSword()

{

//make the sword appear
this.gameObject.SetActive(true);

//This function, varyWithT() performs a 1-time animation specified in code
//1t takes 2 arguments:

//1st: an animation function

//2nd: the duration of the animation


https://docs.google.com/document/d/1gGKA-3rrVRsFbIJflh9GZQJcQEpgQcSqn4n8Na1BZTM/edit
https://docs.google.com/document/d/1gGKA-3rrVRsFbIJflh9GZQJcQEpgQcSqn4n8Na1BZTM/edit

this.varyWithT(

//Animation function, called over repeatedly the €‘animation duration’
(float t) =>
{

//t is is the 'normalized animation time'

// t = '0" at beginning of animation

/]t ".5"' halfway through

// t '1' at end of animation

//Move the Sword from pointing up, rotation = (-90,0,0) ...
// ... to pointing forward, rotation = (0,0,0)
this.transform.localEulerAngles =

Vector3.Lerp(new Vector3(-90, 0, 0), new Vector3(@, 0, 0), t);

//at the end of the animation, make the sword disappear

if (t == 1)
{
this.gameObject.SetActive(false);
}
3
//Animation duration
.2f
)

(') Select player_avatar and apply the changes to the prefab.

Project

W Favorites
C

-
r
-

4 All Scripts

(') Disable player_avatar in the hierarchy again.

Actually swing the sword by calling this function

(") In PlayerState, add the following function



https://drive.google.com/open?id=18SXBuUoHrY0ppVV4_eHIokspOOmkk7wDi3J4ciXFFGc

void swingWeapon()

{
this.GetComponentInChildren<Sword>(true).swingSword();
//the ‘true’ above has GetComponentInChildren also check in inactive children
//which our sword often is!

}

(") Also, in PlayerState, replace the empty Update() with the following:

void Update()

{ if (Input.GetKeyDown(KeyCode.Space))
{
swingWeapon();
}
}

Test it out: can you swing your sword?

If you try it out now, when you hit space, your player’s sword is working OK, but you can’t see
the other players swinging their swords! The function swingWeapon() is only being called
locally, on our single instance of the game. We want it to be called on everyone’s else game
too!

<Fixing the first problem... similar to disabling the keyboard for remote players... need to ignore

keyinput, except for a player we own>
[*&& this.GetComponent<PhotonView>().isMine*/

RPC (Remote Procedure Call)

To call a function over the network, we use something called a Remote Procedure Call (RPC)
https://doc.photonengine.com/en-us/pun/current/manuals-and-demos/rpcsandraiseevent

First, we must designate the function as an RPC


https://drive.google.com/open?id=18SXBuUoHrY0ppVV4_eHIokspOOmkk7wDi3J4ciXFFGc
https://doc.photonengine.com/en-us/pun/current/manuals-and-demos/rpcsandraiseevent

(") In PlayerState add the line [PunRPC] just above swingWeapon(), like so:

[PunRPC] //marks a function so that it can called over the network
void swingWeapon()

{

this.GetComponentInChildren<Sword>(true).swingSword();

}

Next, we use the method RPC() of our object’'s PhotonView component to call that object:

() replace the swingWeapon() line in Update to match the following:

if (Input.GetKeyDown(KeyCode.Space))

{
this.GetComponent<PhotonView>().RPC("swingWeapon", PhotonTargets.All);

}

Try it out, and you should see the other player swinging their sword.

Breaking PRPC line down...
this.GetComponent<PhotonView>().RPC("swingWeapon"”, PhotonTargets.All);

PhotonView.RPC takes 2 arguments, first, name of the function you want to call, and 2nd, the
target players, on the network you want receive the function. Here, we’re calling it on every
connected player, including ourselves. It's also possible to call a function on a specific
connected player, or subset of players, but we won’t get into any of those cases today <still
true?>

More info about PhotonTargets:
https://doc-api.photonengine.com/en/pun/current/qroup _ public_api.html#gab84b274b6aa3b3a
3d7810361da16170f

<Think about it.... Why don’t we also sync the swords transformation info, like we did for the
player?>


https://docs.google.com/document/d/1RszvOj0a79q50XEajcq7RDqY7-_HaFQXWibRE0dpUjs/edit
https://doc-api.photonengine.com/en/pun/current/group__public_api.html#gab84b274b6aa3b3a3d7810361da16170f
https://doc-api.photonengine.com/en/pun/current/group__public_api.html#gab84b274b6aa3b3a3d7810361da16170f

Hitting Things

Let's make it so things respond to being hit with sword.
First, let’s just print to the console when our sword hits something.

(') Open Sword script, and add the following

public void OnTriggerEnter(Collider other)

{
Debug.Log("Sword hit " + other.name, other.gameObject);

}

(") Run the game, (just the editor is fine), and check the console as you hit space to
swing the sword to see what your sword is hitting

We might be hitting our own player! The google doc Sword will be updated accordingly to fix
this if necessary.

(') We should also add rigidBody to the sword, and check is kinematic, so our sword will
recognize objects without rigidbodies.

(FYI, at least one object in trigger collision needs a rigid body)

& |nspector

Transform
¥ Sword (Script)

Rigidbody

Iz Kinematic

Select the sword, add rigid body, check ‘Is Kinematic’


https://drive.google.com/open?id=1LoFKJ_toyhGd2KwFvIYIB2V3LercMqxlyserfJ77QhY
https://drive.google.com/open?id=1LoFKJ_toyhGd2KwFvIYIB2V3LercMqxlyserfJ77QhY

Making ‘Hittable’ things

What we really want, is for the sword to act on a wide range of “hittable” objects, which will
respond to being hit in their own way. Enter, the interface.

(") Make a new script, Hittable

(!) Open, delete everything and paste in below

using System.Collections;
using System.Collections.Generic;
using UnityEngine;

public interface Hittable

{

void takeHit(int damage);
}

This script won'’t be attached to anything directly. Any other script can implement this interface
by including a public function called takeHit (int damage) and be recognized as a Hittable
typed object.

Read more about interfaces here
http://csharp-station.com/Tutorial/CSharp/Lesson13

(') Add the below to Sword



https://docs.google.com/document/d/12xHMpJtovSmNbg3XUDxD0-OP6KjGrDBvLCSTSkKbAuU/edit
http://csharp-station.com/Tutorial/CSharp/Lesson13
https://docs.google.com/document/d/1gGKA-3rrVRsFbIJflh9GZQJcQEpgQcSqn4n8Na1BZTM/edit

public void OnTriggerEnter(Collider other)

{
Debug.Log("Sword hit " + other.name, other.gameObject);
Hittable otherThingHittableScript = other.GetComponent<Hittable>();
if (otherThingHittableScript != null)
{
otherThingHittableScript.takeHit(1);
}
}

In this new code, the sword checks if the the thing colliding implements our Hittable interface, in
which case we can call its takeHit() function.

Make a reusable destroyable/hittable behavior

Let's make a script that make an object disappear if hit by a sword, a specified number of times.
First we'll use it on a killable monster/destroyable wall.

(') Make a cube

(') Name it monster




(') Add a RigidBody component
(') Make and attach new Script, HittableAndDie

(") Alter the following “, Hittable” after “MonoBehavior” in HittableAndDie

using System;

using System.Collections;

using System.Collections.Generic;
using UnityEngine;

public class HittableAndDie : MonoBehaviour, Hittable
{

This designates HittableAndDie as implementing ‘Hittable’. But we’re getting a compiler error!

(1) Add the function takeHit(int Damage) to HittableAndDie to finish implementing the
‘Hittable’ interface.

public void takeHit(int damage)
{

print("ouch! " + this.name + " took " + damage + " damage");

}

(") Run the game, (just in the editor is fine), a check that hitting the monster generates
an ‘ouch’ message in the console.

(1) ouch ! monster took 1

UnityEngine .Debug:Log(Object, Object)



https://drive.google.com/open?id=1zX7ZGpCmZuSsz2ZqTk-kDoYOuCirlEdoLQAHFQxcXeQ
https://drive.google.com/open?id=1zX7ZGpCmZuSsz2ZqTk-kDoYOuCirlEdoLQAHFQxcXeQ
https://drive.google.com/open?id=1zX7ZGpCmZuSsz2ZqTk-kDoYOuCirlEdoLQAHFQxcXeQ
https://drive.google.com/open?id=1zX7ZGpCmZuSsz2ZqTk-kDoYOuCirlEdoLQAHFQxcXeQ

(!) Let’s add some more code, and make use of PhotonNetwork.Destroy(), to make the
object disappear if hit 3 times. Complete code will be in the google doc version of
HittableAndDie

using System;

using System.Collections;

using System.Collections.Generic;
using UnityEngine;

public class HittableAndDie : MonoBehaviour, Hittable
{
public int hp = 3;

public void takeHit(int damage)

{ this.GetComponent<PhotonView>().RPC("takeDamage", PhotonTargets.All, damage);
}
[PunRPC]
public void takeDamage(int damage)
{
Debug.Log(this.name + " took " + damage, this.gameObject);
//only on the owner's instance actually modify hp,
//and destroy the object if no HP left.
if (this.GetComponent<PhotonView>().isMine)
{
hp -= damage;
if (hp <= 0)
{
PhotonNetwork.Destroy(this.gameObject);
}
}
}

(") You'll have to add a PhotonView component as well to so the RPC will work


https://drive.google.com/open?id=1zX7ZGpCmZuSsz2ZqTk-kDoYOuCirlEdoLQAHFQxcXeQ

<Hold on!!! Is this really the right way??? What if | hit the monster a bunch... and another player
signs in after???>

(Optional) Make the monster wander around
(') Add RandomNPCMover script
(') Add a PhotonTransformView component,

(") Drag the PhotonTransformView onto Observed Component slot of the PhotonView
Component

(1) Check ‘Synchronize Position’ &‘Synchronize Rotation’ on the PhotonTransformView

(Optional) Make a hittable door.

Add this script, HittableDoor to an object and it will lift up when hit with a sword.
You'll need to add Photon view, and a PhotonTransformView.

ltems, Syncing variables over the network.

Let’s make a collectible item, that gives the player a temporary magical barrier.

Make the collectible shield item

# Scene
Shaded hd

“= Hierarchy

Main Camera

Directional Light
floor

P player_avatar

PhotonConnection

monster

Ea i S


https://drive.google.com/open?id=1SCORlvDYQ4ITZ-0xSwfHPZlIMibXJZzkTG_fh3bd5h0
https://drive.google.com/open?id=1-JUgFqvIXAa6zE5IlfiQGiH_8iwfMPP9paXSoLMfpEA

(!) Create a sphere (this will be the item)
(') Check ‘isTrigger’ on its collider

(') name it “shield_item”

(') Add a PhotonView

(!) size, and apply a material to make it look however you want.

Adding a shield to the player

() create a capsule, and apply a translucent material to it. (this will be the magic shield)

4 Unity 2.0.111 Personal [b4bIt) - Lame.unity - NetFositivelemplate - Lopy - PL, Mac & Linux >tan

File Edit Assets GameObject Component Mobilelnput Window Help

O RS = E

= Hierarchy

shield_item
Main Camera
Directional Light

¥ player_avatar
» sword
PhotenConnection
monster
Cube

| Display 1

(') Name the capsule ‘shield’
(1) remove the collider from the capsule

(1) Child this object to your player prefab, and zero out its position
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# Scene
Shaded

Making the shield turn on, upon collecting the item

<This section could be refactored a bit... probably... do something more object-y? Check for a
a shield object, and have that take the hit ?>

(") Add a new script PlayerShield to the player _avatar prefab



https://drive.google.com/open?id=1I2jHVXGsTIeO6AizKagWpXDYr-2c6Af3KZCeaNtt7SE

using System;

using System.Collections;

using System.Collections.Generic;

using UnityEngine;

public class PlayerShield : MonoBehaviour {
public GameObject shieldObject;

bool shieldIsOn = false;

void Update ()

{
shieldObject.SetActive(shieldIsOn);
}
private void OnTriggerEnter(Collider other)
{
if (other.name == "shield item" && this.GetComponent<PhotonView>().isMine)
{
//Turn on the shield!
shieldIsOn = true;
//Collect the item
PhotonNetwork.Destroy(other.gameObject);
}
}

<! There’s actually... something strange that can go wrong here, (race condition), you can read
about it here: <where?> >

(") In inspector, drag the ‘shield’ capsule object onto the ‘shieldObject’ slot on the ‘Player
Shield’ script.
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(") If you make a build and test now, you’ll see shield appear locally, but it won’t appear
for other players on the network.

(") Hit apply on ‘player_avatar’, then hide again

Syncing ‘shieldlsOn’ variable across the network

Similar to making function calls over the internet, it's also possible to sync variables over the
network. It's a little more complicated than an RPC. A script has to have a special function
called onPhotonSerializeView, which sends and receives variables over the network. This
script must be attached to an object with a PhotonView, and the script must finally added to the
PhotonView’s observed component area (just like the PhotonTransformView we use for the

player).

(') Add the following function to PlayerShield



https://drive.google.com/open?id=1I2jHVXGsTIeO6AizKagWpXDYr-2c6Af3KZCeaNtt7SE

public void OnPhotonSerializeView(PhotonStream stream, PhotonMessageInfo info)

{

if (stream.isWriting)

{

// We own this player: send the others the variable
stream.SendNext (this.shieldIsOn);

}

else

{

// we don’t own this player, receive the new value for the variable
this.shieldIsOn = (bool) stream.ReceiveNext();

}

All onPhotonSerializeView functions will be of this form: In the ‘stream.isWritingBranch’
‘stream.SendNext()’ call with each variable we want to receive, and in the ‘else’ branch, reading
those values out in the same order. The ‘(bool)’ part is called a cast. stream.ReceiveNext()
returns the variables as a generic ‘object’, and this cast is used to convert it back to its proper
specifc type (this case, a bool).

More info on OnPhotonSerialize View()
https://doc.photonengine.com/en-us/pun/current/getting-started/feature-overview# observembp
un

(') CRITICAL Add the PlayerShield component onto the Observed Components slot on
the Photon View.

WOSEIvVE uleun; l HIrgiduie A rndinyge 'rJ

| ¥ Observed Components (2)

‘: i+ player_avatar (FhotonTransformyiew) @ —

— 1 player_awvatar (PlayerShield) D -

(") Apply the changes to the player_avatar prefab, then hide it

The End (~ish)

This is all | have time to write down, but there are several natural extensions/continuations that |
can show you or help you try on your own.

e Try Creating multiple kinds of sword swings


https://doc.photonengine.com/en-us/pun/current/getting-started/feature-overview#_observembpun
https://doc.photonengine.com/en-us/pun/current/getting-started/feature-overview#_observembpun

Try making a projectile weapon, that calls also uses Hittable and Take hit
Make the enemies attack players if Nearby

Make other kinds of items

Display HP over the network

Make the HittableOnDie ignore a hit if there’s a PlayerShield active.

Bonus: Here’s a link to a fancier version of this project


https://drive.google.com/open?id=0BzsEOivZ9PwdMjVEbVc2UGZCSDA

