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Advanced Level • 3D Printer Parts 

Explained 

A detailed guide for students ready to understand connected workflows, local networking, 

dashboards, telemetry and safe remote access 

This advanced resource expands the earlier summaries into deeper explanations 

of networked printing, local IP access, dashboards, permissions and safe remote 

oversight. 

Resource overview 

The advanced level explores what happens when the printer becomes part of a wider digital system. At 

this stage, students should understand that 3D printing is not only about the machine itself. It also 

involves sliced files, local storage, print servers, dashboards, network addresses, permissions and 

operator decisions made through monitoring tools. 

This document expands the summary ideas into fuller explanations of the connected workflow from 

slicer to printer. It explains how a file travels, how a device appears on a local network, how a 

dashboard reports status, and why safe remote access must never remove the need for thoughtful 

supervision. 
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Indicative level Advanced 

Suggested use 
Senior systems lesson, connected printer workflow unit, or 

remote monitoring discussion 

Best suited to 
Students ready to link slicers, controllers, dashboards and 

local network access 

Learning focus 
Explain file flow, controller logic, local IP access, telemetry 

and safe permissions 

Related resource areas Networking Basics • Monitoring • Safety • Workflow 

Meet the Printer: firmware, dashboards and 

connected operation 

At advanced level, the printer is understood as one device inside a larger workflow. The print may begin 

in CAD software, pass through slicing, be uploaded through a browser or app, and then be supervised 

through a dashboard while the machine carries out the job. 

This connected view is powerful because it improves convenience, visibility and control. It also creates 

new responsibilities. Once a printer is reachable through a networked interface, the operator needs to 

think about permissions, trusted devices, status data and safe response methods. 
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This detailed systems diagram supports the advanced explanation by showing the main physical parts that 

are discussed in the surrounding sections. 
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Main parts and what they do 

System Detailed explanation Why it matters 

Digital file path 
A model is sliced into G-code and then 

delivered to the printer or print server. 
Problems in the digital path can 

affect the physical print later. 

Controller and firmware 
The machine still relies on its internal rule 

set to carry out commands safely. 
Connected access does not replace 

local control logic. 

Local IP connection 
A printer or print server may appear as a 

device on the local network. 
Correct addressing enables upload, 

monitoring and communication. 

Dashboard / interface 
Web or app tools show files, 

temperatures, progress and controls. 
The dashboard becomes the 

operator’s information window. 

Telemetry and status 
Live data reports what the printer is doing 

during the job. 
Good telemetry improves decision-

making and response time. 

Permissions and trust 
Access rules limit who may view, upload 

or issue commands. 
Convenience must always be 

balanced with safety and security. 

  



MAXXESHOP3D • Educational Resource 

Maxxeshop3D 

The digital workflow begins before the printer 

moves 

An advanced learner should understand that the print does not begin when the nozzle starts travelling. 

It begins when a design file is prepared and sliced into machine instructions. Slicing turns a model into 

a path of commands that describe where the printer should move, how much material it should extrude 

and what conditions it should maintain during the job. 

That means the quality and suitability of the file matter greatly. A poor profile, unrealistic speed setting 

or incorrect support choice can create problems even if the machine itself is healthy. This is a deeper 

and more mature view of printing: a successful object depends on the quality of both the digital 

preparation and the physical machine. 

Once students understand this, they begin to see the printer as the last part of a larger process. The 

machine is important, but it is only one stage in the workflow that produces the final object. 

Local networking gives the printer an address and 

a presence 

When a printer or print server is connected to a local network, it can usually be reached through a local 

IP address. This address identifies the device within that network so that another trusted device, such 

as a teacher computer or tablet, can send files, open the dashboard or check status information. 

Students do not need to become network engineers to understand the main idea: the printer becomes a 

device that can be found and contacted on the local system. 

This matters because connected access changes how users interact with the machine. Instead of 

walking to the printer for every action, a user may upload a file, view a camera feed or check 

temperatures from another location in the same network environment. The printer therefore becomes 

part of a monitored digital workspace rather than a completely standalone device. 

The deeper lesson is that networking adds reach and visibility, but also dependency. Communication 

must be correct and trusted. If the device is not addressed properly, cannot be reached, or is placed in 

the wrong access context, the workflow becomes less reliable. 
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The workflow diagram above shows the same printing process at advanced level, with more emphasis on 

sequence, control and reasoning. 

Dashboards and telemetry turn raw activity into 

readable information 

A dashboard is valuable because it gathers useful status information in one place. Temperatures, 

progress, current file name, print time, messages and sometimes camera views can be presented to 

the user in a way that makes the printer easier to supervise. Advanced learners should understand that 

a dashboard does not do the printing itself; it helps humans interpret and manage what the printer is 

doing. 

Telemetry is the live flow of data that makes this possible. Temperature readings, state changes, 

completion percentages and error messages give the operator insight into machine behaviour without 

needing to stand directly in front of the device at every moment. This can make printing more efficient 

and better organised, especially in classrooms or multi-printer spaces. 

However, telemetry has limits. It tells the operator much more than silence does, but it still does not 

remove the need for physical judgement. Smells, unusual noises, loose parts, or unsafe local conditions 

may not be fully captured by a data panel. Students should therefore see telemetry as an aid to 

supervision, not a perfect replacement for it. 
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Permissions, trust and safe remote oversight 

Once network access exists, control must be managed carefully. Permissions determine who can only 

view information, who can upload files, and who can issue actions such as start, pause or cancel. This 

is important because remote convenience should never allow careless or unsafe interference with a 

machine that is heating and moving in the physical world. 

Advanced students should understand that trusted operation includes both technical and behavioural 

safeguards. Strong accounts, known devices, controlled access and clear classroom roles all help 

prevent misuse. The operator should also know how to stop a print locally, not only remotely, in case 

the networked interface is unavailable or too slow to respond. 

The deeper meaning of advanced connected printing is responsibility. As systems become more 

capable, the user must become more deliberate. Safe remote oversight means using the extra visibility 

and control wisely while still respecting the risks of hot hardware, moving axes and real-world machine 

behaviour. 

Good practice reminders 

• Follow safe startup and shutdown routines, 

especially around heated parts and moving 

axes. 

• Pay close attention to the first layers because 

they reveal many setup issues early. 

• Use observation, notes and repeated checking 

to build technical understanding. 

• Treat connected tools as support systems, not 

substitutes for responsible supervision. 

Suggested classroom discussion 

• Map the printing process in the correct order 

for this level. 

• Explain one common fault using the 

vocabulary introduced in the document. 

• Describe what the operator should check 

before, during and after printing. 

• Compare a successful print with a failed print 

and suggest likely causes. 
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Vocabulary focus 

Local IP address 

The network address used to 

identify a device on a local 

network. 

Dashboard 

A web or app interface used to 

upload, monitor or manage print 

jobs. 

Telemetry 

Live status data such as 

temperatures, progress and 

messages. 

Permissions 

Rules that control who may 

view, upload or issue 

commands. 

Print server 

A connected device or service 

that sends jobs to the printer and 

reports status. 

Workflow 

The full chain of steps from file 

preparation to monitored 

printing. 

Why this level matters 

Advanced connected workflows are common in schools, print farms, labs and workshops because they 

improve organisation and visibility. Users can manage jobs more efficiently when file delivery, status 

reporting and supervision tools are integrated. 

At the same time, connected workflows demand maturity. Safe practice depends on understanding 

what the networked tools can do, what they cannot do, and why physical machines still require careful 

local responsibility. 

Teacher extension prompt 

Ask students to describe the full connected workflow from CAD or STL file to slicer, network upload, 

dashboard monitoring and safe machine supervision. Strong advanced responses should clearly 

distinguish digital steps, physical steps and control or permission decisions. 

 


