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Updated Problem

e We are still driven by the same

problems as before

o 3D printing is made for a hobbyist market,
not the average consumer

o  To move forward, 3D printing needs to
become as easy as JEP (or Ctrl + P)

o  Combining and automatically handling
platforms such as OctoPrint, CuraEngine,
and Thingiverse can bring the complexity
down to average user level

Quick Refreshers

OctoPrint | Web interface for 3D printers (runs
on Raspberry Pi or similar
computer)

CuraEngine | Engine to convert 3D models (.stl)
into printer code (.gcode)
Thingiverse | A large repository of 3D models

(.stl)




Changes of Scope

e Removed need to integrate CuraEngine into our server
o After some research, OctoPrint’s API allows for utilizing its integrated
CuraEngine
m All that we need to keep track of is printer profiles for CuraEngine
configuration

e Dropping support for filament tracking

o Difficult metric to track from our limited knowledge
m  We can only get an estimate of how much any single print will use - we
never know the actual amount used



Detailed class diagram

Prepare yourself..
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Let’s break it down...



e 4
PrintdaAp plication

< <Property>> -defaultsubscribeScheduler : Scheduler

< <Property>> -thingiverseService : ThingiverseServi ce

<<Properny>> -thingiverse AuthService : ThingiverseAuthService

+geticontext : Context) : PrintdApplication

+defaultSubscribeScheduler() : Scheduler




Adapter Namespace



adapter

ThingiverseThingsAdapter
< <Property> > ~collectionThings - Thingiverse CollectionThing

Thin giverseThingsViewHolder

binding : temThingBinding +ThingiverseThingsAdapter()
ThingiverseTl hings : List <ThingiverseCollectionThing )

+onCreateViewHolder(parent : ViewGroup, viewType  int) - Thingiverse ThingsVlew Holder
ThingiverseThing . position - int)  vaid

+ ThingiverseThingsviewHoldertbinding - emThingginding)
-bindCollectionThings(col lectionThing : ThingiverseCollectianThing) - void

-+ getitem Count

Thingivers eFilesAdapter
s - ThingiverseThingFile

[+ ThingiverseFiles Adapter(

[+ThingiverseFilesAdapter(collectionFiles : List<ThingiverseThingFile>)

+onCreateViewHolder(parent - ViewGroup, viewType - in) : Thingiverse FilesViewHol der
T . position * int)

'
+getitemCount( - int




Thingivers eColletionViewHolder

Thingivi
< <Property>> ~collectionFiles - ThingiverseThingFile

[+ ThingiverseFilesAdaptern
-+

List<Tl

it )
+onCreateViewHolder(parent - ViewGroup, viewType - int) : ThingiverseFilesViewHolder
. T . position - int) - voi

+ getitemCount - int

Thin givers eFilesviewHolde
[~binding - ite mFilesinding
S Thingiver seF llesViewHol der(binding - ltemFileBinding)
|~bingFiles thingFile : ThingiverseThingfile) : veid

Thingivers eColk

<<Property> > ~collections : ThingiverseCallection

binding  Ite mCollection8inding

+ThingiverseCallectionAdapter()

'+ ThingiverseCollectionViewHolder(binding - ftemCollect onBinding)
I~bindCollection(sall ection : ThingiverseCallection) : vaid

+Thing verseCol e List<ThingiverseColle ction>)
+onC reateViewHolder(parent : ViewGroup, viewType * int) - ThingiverseCollectionViewHolder
ThingiverseCollectionViewHolder, position : int) - void

+getitemCountg - int




Model Namespace



~collectionThin;

= ¥ -collectionThings

Thingivers eCollection Thing

+id - long
[+name : String
[+ thumbnail : String
+CREATOR : Creator<ThingiverseCollectionThing> = new Parcelable.Creator <ThingiverseCollectionThing0 {
public ThingiverseCollectionThing createFromParcel{Parcel source) {
return new ThingiverseCollectionThing(source);
1

public ThingiverseCollectionThing[} newArraylint size) {

return new ThingiverseCollectionThinglsize;
H

}

[ ThingiverseCollectionThing(,
-+describeContents() @ int
[+writeToParcel(dest : Parcel, flags : int) : void
[#ThingiverseCollectionThing(in - Parcel)
+equalsio - Object) : boolean

+hashCodel) : int

“tollectionThing

~thingFile

ThingiverseThingFile

+id - long
+name : String
+thumbnail : String
+download_url - String
+CREATOR : Creator<ThingiverseThingFile= = new Parcelable.Creator <ThingiverseThingFile ) {
public ThingiverseThingFile createFromParcel(Parcel source) |
return new ThingiverseThingFile(source):

}

+ThingiverseThingFiled
+describeContents( : int
+writeToParcel(dest : Parcel, flags : int) : void
[#ThingiverseThingFile(in : Parcel)

+equalsio : Object) : boolean

+hashCode() : int

~collectionFiles

public ThingiverseThingFile]] newArraylint size) { ShingFiles
return new ThingiverseThingFile[size]:




ThingiverseCollection

id : long
+name : String
+description : String
+added - String
+modified : String
url - String
+count - int
+thumbnail : String
+thumbnail_1 : String
+thumbnail 2 : String
AccessToken +thumbnail_3 - String
“access_token : String |+ CREATOR : Creator<ThingiverseCollection> = new Creator<ThingiverseCollections{) {
_token_type : String public T ollection cr al{Parcel source) |
T getAccessToken) : Sting return new ThingiverseCollection(source); “tollection

+getTakenTypeo : String !

public ThingiverseCollection(] newArray(int size) {
return new ThingiverseCollection(size].
}
1
+ThingiverseCollection()
+describeContents() : int
+writeToParcelidest - Parcel, flags - int) - void
|[#ThingiverseCollection(in : Parcel)
-+equalsia : Object) : boolean
+hashCode() - int

_collectionsc et tiscnlfctionscdflettion

/|




View Namespace



d
[+ setupRecyd erview(recyclerview) : void
+newintent{context : Con Intent

ng g ding
thingiver rseThingViewModel

=
edinstanceState . Bundle)

0 : void
nsChangedthi
-setupRecyclerView recyclery

onsViewh:

void

- ActivityTh
ion - Thingive ction
eCollectionViewModel

léonNewintent(intent : Intent) : void

+onCollectionsC| List<Thingiverse CollectionThi
- i oid




ViewModel Namespace
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Service Namespace
(last one)



service

< <Interfaces>
OctoprintService
+homeaAll) : Response
+getBedSizel : Response
+movePrintHeadix : Integer, y : Integer) : Response

Thingivers eServiceGenerator
+AP|_BASE_URL : String = “https: /fapi.thingive rse.com”
-httpClient : Builder = new OkHttpClient.Builder()
~builder : Builder = new Retrofit.Builder()
baseUrl(API_BASE_URL)
.addConverterFactory(ScalarsConverterFactory.create ()
addConverterFactory(GsonConverterFactory.createinew Gson(i)
+createService(serviceClass - Class<5=) : §
+createService(serviceClass : Class <S>, authToken : String) : §

ThingiverseAuthServiceGenerator
+AUTH_BASE_URL : String = “https:/ /www.t hingiverse.com”
::d_nterface>>_ -hupClient : Builder = new OkHupClient.Builder()
ThingiverseService . : =
-builder : Builder = new Retrofit.Builder()
+collections(username : String) : Dbservable<List<ThingiverseCollection> > baseUrl(AUTH_BASE_URL)
+collectionThingsicollection_id : String) : Observable <List<ThingiverseCollectionThing>> adannverterF_actnr;[Sca\arannverterFattnr\- create)
+thingFilesithing_id : Stringy : Observable<List <ThingiverseThingFile>> .addConverterFactory(GsonConverterFactory.createinew Gson()l)
+downloadFile(fileUrl : String) : Call<ResponseBody>

+createServiceserviceClass © Class <6%) © §

~thingiverseService +createService (serviceClass : Class <S>, authToken @ String) : §

Authenticationlnterceptor
-authToken : String

<<Interface=>
ThingiverseAuthService
+getAccessTokenidient_id : String, client_secret : String, code : String) : Observahle<String>

+Authenticationlnterceptoritoken : String)
+interceptichain : Chain) : Response

-thingiverseAuthService




Server

+getPrinterSetting
+updatePrinterSettin
+addPrinterSettings()
+removePrinter Setti
+getPrinterProfile()
+updatePrinterP rofilef

+addPrinterProfile() : void
void




Sequence diagrams

We don’t have many, hang in there with us - we won’t take too long



Activity

Collections Collection

Activity

1: Press Print

Thing Activity

Octoprint
APl

Thingiverse
AP

1.1: Login

|
|
|
|
|
T
1.2 Return Login |
|
|
|
|
|

1.3.1: Get Collections
l

1.3.3: Open Collection

1.4: Status Returned
L.5: Status Returned —————————————

|
1.3.2: Return Get Collections

1.3.3.1: Get Things in Collection
L]

(:'__

I
1.3.3.2: Return Cet Things in Collection

1.3.3.3: Open Thing

1.3.4: Status Returned

1.3.3.4: Status Returned

1.3.3.3.1: Cet Files

in Thing
1

i 1.3.3.3.3: Select File

1.3.3.3.4: Send file to be printed

|
1.3.3.3.2: Return Files in Thing

€ -

1.3.3.3.5; Status Returned

L
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Bed Leveling Activity Octoprint APl Database

1: Select bed level

1.1: Home all

. 1.1.1: Move print
head to home location
Bec' I'eve“ng {1.1.2: Status returned

1.1.3: Status returned

Steps 3.5 - 5.3 repeated 2x

2: Adjust
bed screw

3: Confirm bed
screw adjustment

3.1: Get printer bed size

3.3: Move print head

3.4: Status returned
3.5: Status returned

4: Adjust
bed screw

5: Confirm bed
screw adjustment

5.1: Move print head

5.2: Status returned
5.3: Status returned




View Print Status

Android Octoprint
Application APl

User

I
|
1: 5elect view I
print status .'—l 1.1: Get print

information

1.2: Return print information

'::‘i-.' _______________ o

lowered By Visual Paradigm Community Edition @

1.3: Display print
information




Create Account

Settings Activity

1: Clicks Settings

1.1: Settings Page Returned

27 Input new UsernamefPassword

2.3: Login with Credentials

Z2.4: Return Login Token

.r{ ______________

2.5 Return Status of Login

'E: ______________________




Edit Account

1.1: Raquast

3.1: Retum Edit Passy

4: Input eurrent and new pas
41: Create accaunt eall

5.1; Ratumn updals printer paga

6 Input

8.1: Dakate account

B.2: Retum succass




Server call g

1: Generic request

2: Establish connection
2.1: Send back response

3: Create appropriate query

4: Query database

4.1: Send back response

5. Send back response




Project changes

e Asdiscussed, we will be dropping support for filament tracking
e Removing CuraEngine from our Heroku server to utilize OctoPrint’s CuraEngine

Great, so how does that affect the project? (focus changes)

e Filament tracking was low priority, so that doesn’t affect progress
e Reorganizing to utilize the built in CuraEngine removes emphasis on the server
portion of the project

o  This allows us to refine the app further
o The server basically becomes a remote database with an accessible interface



Our Perspective

The initial prototype is progressing smoothly
o After wrangling with OAuth, the Thingiverse API is super simple to use

MVVM data bindings are amazing

o Take a lot of hassle out of updating Activities
o  Pain to set up, but that’s done now... thank goodness

We are on schedule to finish the app within the time frame
Andrew is super excited about being able to use print(d)



Thank you!

Questions?



