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Name: Eltjon Hasani & Zach Eggleton

Progress Report ECET 491, Update #2 (Week 4)

Date: 1/26/2017

Activities in Week 4:


Task #30, Install Software on the new PC, 10% Complete


Our goal for week 4 is to find a way to transfer the View Metrology software from the old PC to the new one so we can install the software to the new PC to make the CMM programs work again like it did before.

Task #31, Install old PCs graphic cards drivers to new PC, 10% Complete.

Our PC needs the old software to run the 17-year-old CMM. So far, the only part we’ve done was download the new drivers from the motherboard box so that it is compatible with more hardware. But to get the CMM to work with our new motherboard we need to download the drivers for the old graphic cards the old PC had to our new one so it can be 


Compatible with our new hardware and motherboard. 


Activities Planned in the upcoming week:


Task #32, Test PC & run CMM, 50% Complete

The PC does all the basic things it needs to do as a normal computer. We still need to test the CMM files on the PC after the software program is installed. We also need to test if the drivers for the CMM graphic cards are installed right and talk to the CMM machine. Last we have to run the CMM to make sure its running like it did before and it talks to the PC. 

Risks:


The View metrology software not being compatible with our new OS system and motherboard. Or if we can’t find a way to transfer the View metrology software from the old PC to the New one. The other risk is the graphic cards drivers from the old PC is not compatible with the new OS and motherboard. 

Concerns:

If we can’t get the View metrology software to work we have found an alternate program that could work with the CMM, it’s called Hexagon PC-DMIS and it works the same way as the old software. The only issue we are having with that is the company is not sure if they have the product key device that comes with the Hexagon software cd that lets the program to download and they are not sure if they are willing to buy a new software if the cost is to high if they can’t found the product key to download the software. The other concern we have is we’re not sure that the drivers to connect to the CMM are completely compatible with the new hardware, but we need them since the cards we placed in the PC have the ports to connect with the machine. We could possibly upgrade the old drive with a new OS, as our last option if we fail on getting the drivers for the CMM graphic cards installed. 

Overall project summary


So far, we are ahead of our schedule timeline by 1 week. Our first step now is to focus on extracting the backup files and restoring the original software to the new OS or downloading the new software that will work with the CMM. At the same time, we are also going to be focus on trying to install the graphic cards of the CMM drivers onto our new PC so we can connect to the CMM. 
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1. Scope



1.1 Abstract

This report is a high-level design overview of the PC for the CMM or coordinate measuring machine that is owned by the company DivSys. This report is going to talk about the new piece of equipment the PC will need to be installed so it can work with the coordinate measuring machine again like it did before. If this new PC that we are building talks to The CMM hardware like it did before then they can make circuit boards again like before on this machine and can do more things because the new PC will be faster, then the old one. 



1.2 Document overview 

In this report, we are going to define what each part does on the PC and what is going to be used for. We are also going to define the functional on each new part we have to replace to help the customer understand how the design was developed and why it was needed and in the Functional Guidelines section of the report its going to talk about what should be achieved with this project. The report will also talk about the Analysis Overview and the Critical Items that will be needed. And last there will be a high level design that will talk about the input and output of the PC and there will be a flow chart on how it’s going to be put together. 



1.3 Term

(CMM)coordinate measuring machine = “measures the surface area of three-dimensional objects and often used during the inspection phase in the manufacturing process” ( http://study.com/articles/How_to_Become_a_CMM_Programmer_Education_and_Career_Roadmap.html ). 

Motherboard =” physical arrangement in a computer that contains the computer's basic circuitry and components” ( http://whatis.techtarget.com/definition/motherboard ).

(Ram)Random-access memory =” the place in a computing device where the operating system, application programs and data in current use are kept so they can be quickly reached by the device's processor” ( http://searchstorage.techtarget.com/definition/RAM-random-access-memory ).

(CPU)Central Processing Unit=” responsible for interpreting and executing most of the commands from the computer's other hardware and software” ( https://www.lifewire.com/what-is-a-cpu-2618150 ).

(OS) operating system =” software that controls the operation of a computer and directs the processing of programs” (http://www.merriam-webster.com/dictionary/operating%20system). 

VIEW Metrology Software (VMS™) = it’s the feature-oriented programming the PC uses to work with the CMM machine 

Hard drive= is where all the data is stored and where you can find your files and folders you saved or created. 



2. Functional Guidelines



2.1 Required Specifications

Below are the guidelines that should be achieved with this project when it is complete. 

1. The new PC components that are installed must have a long service life 

2. easily be fixed in the future if needed

3. windows 7 should work with the VIEW Metrology Software

4. PC should be faster and working with old components

5. Talks to the CMM machine hardware  

6. CMM machine should receive the right information from the PC

7. The new PC should work the same way as the old one so no learning is needed



2.2 High‐level Functional Overview 

The PC should be really compatible with the old software that runs the machine and be able to keep up with the demands of the software without stuttering or freezing, as well as being easy to fix for any future maintenance.  The PC should automatically talk to the CMM machine when the PC is turned on and the CMM machine should be waiting to receive information from the PC when the PC is turned on. 







3. Design Analysis & Tradeoffs



3.1 Analysis Overview

Many items where needed to make a working PC that would talk to the CMM machine because just buying a PC would not work because it had custom built parts in it that where needed to talk to the machine. To make a new PC talk to the hardware we had to use new PC components and old PC components that where custom built and built our own PC that would work with the new components and the old components together.  Reliability was also a big part the new PC must talk to the CMM hardware and PLCs at all times when information is entered into the PC so work does not slow down. Availability was also a big part to the company because the PC should be really compatible with the old software that runs the machine and be able to keep up with the demands of the software without stuttering or freezing, as well as being easy to fix for any future maintenance.  





3.2  Critical Items

The custom built parts are hard to found or even get at all so we had to put a large amount of time on the components we are buying to ensure the old components can work with the new components like our motherboard before we installed them together to make sure the custom built parts do not get damaged in any way. Once the installation is completed it is expected to perform according to the company’s expectations without having to learn anything new because it should run the same way as the old PC the only difference should be the updated operating system to Windows 7 as the company requested and the communication between the PC and the CMM machine should be 100% reliable.



















4. High‐Level Design



4.1 Inputs / Outputs



Input= User puts in information into the VIEW Metrology Software program 



Output= CMM receives the data from the PC using the VIEW Metrology Software program and makes the circuit board as entered. 



4.2  flow chart

5. Power Plug 

Computer tower case











CMM graphics card

FX-8320 Processor

8GB RAM
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coordinate measuring machine
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Summit 800 Model (by VIEW Engineering)
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Hasn’t been functional for at least 4 years

Motion Controllers and Camera Failed to Turn On

Power Supply had been Burned Out

Relays were Improperly Wired

Software was Outdated (optional)
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Demonstrate working Program on VMS
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Machine runs like it used to

DivSys will use it to quality check their custom boards

No new learning is needed because of familiar software

By not having to replace it, saved thousands of dollars

End Results
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Eltjon Hasani & Zach Eggleton

11/27/16

Test Plan: CMM PC

Test – CMM PC 

		Test

Description

		Computer turns on and talks to the coordinate measuring machine and receives information from the PC and the software program.





		Steps

		Actions

		Expected Results

		Results



		1.

		Turn on monitor

		monitor should turn on and display No signal received and then go to sleep

		The monitor turned on



		2.

		Push green start button on desktop

		Monitor wakes up and waits for log in information to be entered

		 The computer and CMM turns on



		3.

		Log in screen

		Means the power supply can support the new components  

		The log in screen appeared 



		4.

		Enter log in information

		Enters the main screen of the PC

		Enter main screen 



		5.

		Main screen displays 

		Windows 2000 OS interface

		Windows 2000 OS



		6.

		Turn on CMM by pushing the big green button on the CMM

		Computer should receive a new hardware signal message 

		Turned PC and CMM on



		7.

		Go to start and click the VIEW Metrology program

		View metrology program opens up  

		The software turns on



		8.

		Open a VIEW Metrology file program

		programs file interface displays

		The program runs 



		9.

		Run the program file

		CMM should be receiving the signal 

		The CMM is measuring 



		

		

		

		









	

Test State:  Passed ____ 

                    Failed ____   

 

Test Run #: ____  




Tested by:  ___________





Date: ______________


Name: Eltjon Hasani & Zach Eggleton

Progress Report ECET 491, Update #1 (Week 2)

Date: 1/13/2017

Activities in Week 2:


None right now. We’ve only done week 1 so far.


Will update week 2 once we get there.

Activities Planned in the upcoming week:


Task #3, Install files on PC, 10% Complete.


We need to get the backup files from the old PC onto the new one, and to do that, we need to use software to convert the .bkf file to be compatible with Windows 7 from the old Windows 2000 OS.

Risks:


When we first backed up the original files from the old PC, we may have not done it right, since we did it from the administrator’s account since we got locked out of it. We could end up accidentally deleting the backup file if we don’t extract it properly.

Concerns:


Along with the backup file from a much older computer, we’re not sure that the drivers to connect to the CMM are completely legit, since the cards we placed in the PC have the ports to connect with the machine. Creating a virtual box may help with the backup files, but it may not be able to connect with the hardware though. We could possibly upgrade the old drive with a new OS, but we’re also not sure if the software to run the machine will run smoothly.

Overall project summary


So far, we’ve gotten past our biggest hiccup; building the PC. We’ve had to wait a large number of days for the parts to arrive, and day after day, we’ve had to add new parts to the list because of performance issues. Our first step was just to back up the files from the old PC, which took about a week. Now that assembly is complete, we can now focus on extracting the backup files and restore the original software to the new OS. This will hopefully go a lot smoother than building since we don’t have to rely on waiting for more parts to arrive. 


Design   Tradeoffs

Name:	Eltjon Hasani

Class:    ECET   49000

Date:	10/31/16



	

DivSys is a company that creates Printed Circuit Board for people and companies. Their   coordinate measuring machine or CMM for short that is used for measuring the physical geometrical characteristics of an object and then determine size and position with micrometer precision to create the Printed Circuit Board has stopped working. The CMM machine itself works just fine the issue is the PC that controls the CMM is outdated and their software is not working anymore on it. So our goal was to replace the PC and make it talk to the hardware of the CMM but after opening the old PC we find out that we can’t just buy a new PC because the Old PC had custom built parts in it that makes the CMM hardware work. Now our new goal is to build our own custom built PC that will still works with the old custom built parts the old PC had.



1. Reliability: The PC must talk to the CMM hardware and PLCs at all times when information is entered into the PC. 



2. Cost: The cost of the project should cover the PC parts we choose to run the CMM reliably. It should cost less than a basic computer and less than the CMM. 



3. Availability: It should be really compatible with the old software that runs the machine and be able to keep up with the demands of the software without stuttering or freezing, as well as being easy to fix for any future maintenance.  



4. Customer Specifications: Update the operating system to Windows 7, as well as upgrade the hardware of the PC to make sure the PC “doesn’t crap out” and communication is 100% reliable. 





For our project we have to build a PC that will be reliable for many years and can easily be fixed in the future if needed. To do this attention must be taken to ensure the proper parts are gotten for the new PC and to install the equipment the right way so it works and talks to the machine. Once the installation is completed it is expected to perform according to the DivSys expectations and the CMM and PC should work together just like they did before. 




Name: Eltjon Hasani & Zach Eggleton

Progress Report ECET 491, Update #3 (Week 5)

Date: 2/14/2017

Activities in Week 5:


We have built the PC and are starting to figure out how to connect the software to the CMM. We are having difficulty with the drivers currently as well

Activities Planned in the upcoming week:


Task #29, Install files on PC, 50% Complete.


The drivers so far on the old PC need to be installed onto the new PC. This has turned into a more difficult task than we thought though. They just won’t transfer over by dragging and dropping. They need to be installed manually through the command prompt possibly, or we may have to write our own driver files.

Risks:


The software change isn’t as big of a risk as tinkering with the hardware, but it still carries a warning. Manually installing drivers ourselves means we have to do each one individually, and there are hundreds upon hundreds of driver files. If even one gets misplaced during the process, then it will screw up the whole program and will possibly never be able to be fixed.

Concerns:


The PC we built will not accept the old hard drive because of the new architecture of the OS, so we have to sort through the files on the new PC. My issue with the transfer installation is that it will be very tedious. Every single driver file has to be installed on a certain program folder, and I believe there is no method to do it all at once. If this process doesn’t work, we may be out of luck, since writing our own driver files is out of our reach, and will take even longer to accomplish.

Overall project summary


After messing with the software for a while, we have reached a stand still. We have no installation disks for the hardware to be installed, so that just leaves the existing driver files. This is where the process stops, as there is a huge wall to climb when it comes to installing these files.










CMM:

The coordinate measuring machine is a large device that is used to measure components of PCB, flat panel displays, and stencils using X, Y, Z, and D axes at a very high resolution. DIVSYS uses it to check if their circuit boards that they created meet the requirements of the customers before they ship them out.

The CMM that we worked with is a 17 year old Summit 800, created by View Engineering. It hasn’t been working for 4 years; the power supply was burnt out, and the relays for the motion controllers weren't properly wired together. The PC built into the machine runs Windows 2000, while also containing three custom circuit boards that function with several components of the CMM hardware.

DIVSYS International:

DIVSYS International specializes in printed circuit boards (PCB), both manufacturing and supplying them to several different businesses, while also performing several other laboratory and technology services at their Indianapolis workshop.

VIEW Metrology Software Interface

New PC with Custom Boards

Motion Controllers and PC Ports

Power Supplies & Relays

This interface allows users to view the camera feed, location map of each object on the machine, CAD programming display, and instant feedback results. Elements Software also provides measurement patterns from the CAD files that VIEW Metrology can follow.

The power supply we replaced inputted 200-240VAC at 1.5 A, while outputting 24V. However, we were only getting 190 VAC, and if it was only 100-120VAC, it would burn out, so we wired the input straight from the wall outlet to provide enough voltage for the power supply to turn on the camera system.

The wires to the relays had been rewired by previous professionals who had attempted to fix the machine in the past, and were set to normally closed, so that when the relay turned on, the motion controllers weren’t getting power. When we set them to normally open, the controllers were able to get power.

The custom boards from the current PC outputs instructions from the VIEW software to the machine ports. We built a new computer with upgraded specs, but DIVSYS decided to use it on a different machine.

Scan here to watch the CMM run!

The motion controllers for the CMM are built to control the X, Y, and Z axes of the camera measuring system. We rewired a couple of the connections from the PC that were out of place so that we could control it with the joystick








Name: Eltjon Hasani & Zach Eggleton

Progress Report ECET 491, Update #2 (Week 3)

Date: 1/26/2017

Activities in Week 3:


Task #28, install windows 7 OS, 100% Complete.


After getting done assembling the PC last week we installed windows 7 OS as Divsys request it to run on the new PC system. So now the new PC consists of more powerful and modern parts, along with a new Windows 7 OS. This was done by taking the old cards out of the original computer and putting them into the new one, since we needed the ports to connect to the CMM

Task #29, restore data from old PC, 80% Complete.

We restored the data from the old PC because it had program files that the company needs for the CMM to measure like it did before. We use the windows backup program to back up our files to a flash drive then we restored it in the new PC. Some files did not restore right because it needs the View Metrology software to be installed. 

Task #30, Install Software on the new PC, 10% Complete


We have to install the View Metrology software to the new PC so the programs can work. The issue is Divsys does not have the software cd so we are having a hard time trying to transfer the software from the old PC to our new one.

Activities Planned in the upcoming week:


Task #30, Install Software on the new PC, 10% Complete


Find a way to transfer the View Metrology software from the old PC to the new one so we can install the software to the new PC to make the CMM programs work again like it did before.

Task #31, Install old PCs graphic cards drivers to new PC, 10% Complete.

Our PC needs the old software to run the 17-year-old CMM. So far, the only part we’ve done was download the new drivers from the motherboard box so that it is compatible with more hardware. But to get the CMM to work with our new motherboard we need to download the drivers for the old graphic cards the old PC had to our new one so it can be 

Compatible with our new hardware and motherboard. 


Risks:


The View metrology software not being compatible with our new OS system and motherboard. Or if we can’t find a way to transfer the View metrology software from the old PC to the New one. The other risk is the graphic cards drivers from the old PC is not compatible with the new OS and motherboard. 

Concerns:

If we can’t get the View metrology software to work we have found an alternate program that could work with the CMM, it’s called Hexagon PC-DMIS and it works the same way as the old software. The only issue we are having with that is the company is not sure if they have the product key device that comes with the Hexagon software cd that lets the program to download and they are not sure if they are willing to buy a new software if the cost is to high if they can’t found the product key to download the software. The other concern we have is we’re not sure that the drivers to connect to the CMM are completely compatible with the new hardware, but we need them since the cards we placed in the PC have the ports to connect with the machine. We could possibly upgrade the old drive with a new OS, as our last option if we fail on getting the drivers for the CMM graphic cards installed. 

Overall project summary


So far, we are ahead of our schedule timeline by 1 week. Our first step now is to focus on extracting the backup files and restoring the original software to the new OS or downloading the new software that will work with the CMM. At the same time, we are also going to be focus on trying to install the graphic cards of the CMM drivers onto our new PC so we can connect to the CMM. 
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ABSTRACT

This report will be about how we were able to repair a non-functioning coordinate measuring machine that hasn’t been working for four years. In the report, it will talk about the design overview of the PC that DivSys decided to use for a different project and how we got the coordinate measuring machine that is owned by the company DivSys to work again. The report will also talk about the construction, cost, terms, parts, coding and testing phases of the coordinate measuring machine, PC, and the machine’s electrical components of the project.    
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1. INTRODUCTION

This report is going to be the reflection of the project through last semester and this semester of all the work and planning that went into designing, building, and testing the PC and getting the coordinate measuring machine to work again like it did before with the PC. The report will talk about how we got the PC to work again with the View Metrology Software and how the software works with the CMM. It will also talk about how we got the CMM machine working again and how we find out that the PC was not the only problem with the CMM machine but it’s hardware had problems too. 

The user should not need any new learning on how to use the software or the coordinate measuring machine if the user had past experience because it should work the same way. The user should notice a difference in speed and performance because the CPU and Ram both have been upgraded and the motherboard was replaced. 



1.1 Justification: The CMM project draws from 300 to 400 levels because first we needed to replace a computer and the HETM-40200 class taught how to build a computer and how to install software like windows and set up cabling. Next we had to learn how the programming software talks with the existing hardware of the CMM and the ECET 30900 class taught us how to look things up in software to find out how to get the Hardware to work with the software. And last ECET 35100 taught us the basic concepts and terminology of instruments and how software and hardware work together to get the information and that is something we had to understand to make the CMM work and we had to use a language program that works like LabVIEW and 35100 helped us with that.  This project is rigorous enough to be a capstone project because it shows we meet the CPET outcomes because we had to Identify, analyze and solve technical problems, apply and design software programs and be function as a member of a team for this project. 



1.2 Problem Statement: The View Metrology Software is not working anymore and is giving errors and the CMM machine will not move at all and will not turn on anything including the camera and will not measure. The goal for the project is to build a PC that will work with the VIEW Metrology Software and talk to the CMM machine or find a way to get VIEW Metrology Software to work on the old PC and talk to the coordinate measuring machine just like before and it is expected to perform according to the DivSys expectations. 



1.3 System overview: The purpose of the CMM machine is to get accurate measurement of the item that is being scanned on it to make sure the item is the right size and will fit for what is needed before a company ships off the item to their customers or use the item to assembly something. The CMM machine we fixed DivSys is planning on using it to measure circuit boards that they make, to make sure the circuit boards are the right measurements before they send it off to the customers.  This machine uses X, Y, and Z axis to do the measuring using a camera you can see in the View Metrology Software interface and a laser that the light on it can be changed to white, red, blue, or green to get better a measurement. The way the machine works is it scans every circuit board on it and measure it and see if it matches the given measurements if it does it will display pass and the measurement on the result page of the interface if it does not match it will display a fail and the measurement it received when it scanned the board.  
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3. SYSTEM-WIDE DESIGN DECISIONS 

The project was to get the CMM machine to work as it did before. The decision was made to replace the computer all together by building a new computer that would run with the old computers hardware that talks to the CMM machine by doing that it would last longer and can easily be fixed in the future as needed and so it would work faster than the old computer so more work can be done in a day. 

· The first Design decisions was to get a new Motherboard, RAM, CPU, Hard drive for more memory because the old one only had 32mb, and operating system to upgrade from windows 2000 to windows 7 as request by DivSys for the new computer and install the old graphic cards that runs the CMM machine. 

· Cost for new software was to high so the decision was made by DivSys to use the new computer on another machine they have and to go back to the old computer with windows 2000 and get the CMM machine to work with it. 

· We rebuilt the old computer but set it up to the internet to update and reinstall VIEW Metrology Software so it talks to the CMM machine again.

· Replaced one of the CMM machines burned out power supply as seen in image 1 to turn on the CMM machine but it was getting 190 voltage and that was to much voltage for the 100VAC to 120VAC range that it would burn out the new power supply.

·  It was to low of a voltage for the 200VAC to 240VAC as seen in image 2 range to turn on the machine so the decision was made to rewire the power supply to get voltage directly from the outlet to get the 200V it needs. 

· The XYZ axis of the CMM was not getting any power even after we replaced the power supply so we decided to trace every wire inside the CMM machine to see where the XYZ axis of the machine leads and we figured out it was the relay seen in image 3 after doing some research we found out the relay was wired wrong and we rewired it to get the XYZ axis working again. 

Image 1                                                                      Image 2





Image 3





A. Required Specifications

Below are the guidelines that should be achieved with this project when it is complete. 

1. The new PC components that are installed must have a long service life 

2. Easily be fixed in the future if needed

3. Windows 2000 should work with the VIEW Metrology Software

4. PC should be faster and working with old components

5. Talks to the CMM machine hardware  

6. CMM machine should receive the right information from the PC

7. The new PC should work the same way as the old one so no learning is needed

8. CMM should be measuring the circuits boards right and given right results

 

B. Analysis Overview

Many items where needed to make a working PC that would talk to the CMM machine so just buying a new PC would not work because the old PC had custom built parts in it that where needed to talk to the machine. To make a new PC talk to the hardware we had to use the new PC components and the old PC components that where custom built and built our own PC that would work with the new components and the old components together.  Reliability was also a big part because the new PC must talk to the CMM hardware and PLCs at all times when information is entered into the PC so work does not slow down. Availability was also a big part to the company because the PC should be compatible with the old software that runs the machine and be able to keep up with the demands of the software without stuttering or freezing, as well as being easy to fix for any future maintenance.  



C.  Critical Items for the new PC

The custom-built parts are hard to found or even get at all so we had to put a large amount of time on the components we are buying to ensure the old components can work with the new components like our motherboard before we installed them together to make sure the custom-built parts do not get damaged in any way. Once the installation is completed the PC is expected to perform to the company’s expectations level and that no new learning will be needed to use the CMM because it should run the same way as the old PC the only difference should be the updated operating system to Windows 7 as the company requested and the communication between the PC and the CMM machine should be 100% reliable.

















4. Hardware  

(CMM)coordinate measuring machine = “measures the surface area of three-dimensional objects and often used during the inspection phase in the manufacturing process” ( http://study.com/articles/How_to_Become_a_CMM_Programmer_Education_and_Career_Roadmap.html ). 



Motherboard =” physical arrangement in a computer that contains the computer's basic circuitry and components” ( http://whatis.techtarget.com/definition/motherboard ).



(Ram)Random-access memory =” the place in a computing device where the operating system, application programs and data in current use are kept so they can be quickly reached by the device's processor” ( http://searchstorage.techtarget.com/definition/RAM-random-access-memory ).



(CPU)Central Processing Unit=” responsible for interpreting and executing most of the commands from the computer's other hardware and software” ( https://www.lifewire.com/what-is-a-cpu-2618150 ).



(OS) operating system =” software that controls the operation of a computer and directs the processing of programs” (http://www.merriam-webster.com/dictionary/operating%20system). 





Hard drive= is where all the data is stored and where you can find your files and folders you saved or created.























5. Software This section will identify the software that the CMM  needs so it works , it will also talk about a code DivSys uses for one of their circuit boards.

VIEW Metrology Software (VMS™) = it’s the feature-oriented programming the PC uses to work with the CMM machine

Elements 3.0 for windows 2000 XP = used like AutoCAD to make printed circuit boards or measure circuit boards. 

Image 4 blow is part of DivSys VMS code for a fixture alignment program for one of their circuit boards that starts the program to measure the circuit board. The code gets the CMM machine to measure but the on-finder Error: Continue line of code you see in image 4 makes sure you point the camera on a circle to measure then it will move through the code from measure Circle ‘C1’ to ‘C3’ for you to set after circle 3 you have set the fixture they have on the machine and will start measuring every circuit board on the fixture.  The full code can be seen in image 8 and 9 in the appendixes section of the report.

Image 4



Source: DivSys 



6. Software Interface 

	Image 5 below is the Element software interface on the top left handle of the image is the screen you enter the information about the circuit board. On the right side of the image is where information like the finder, tolerance, and other things can be entered. You can also find tools on their that you can use like 3D tools, control the light of the machine and others like algorithm to help you measure your circuit boards. In the lower left side of the image is where you can define things on your circle board like circle and make your circle board on and the screen next to it shows the shape of your circuit board and how its located. After you set things how you like you can go to the inspection tap and run the program and you can see on that screen live pass fail results. The result like the measurement data and if it passed or failed are showed in the results tap.  



Image 5









The VIEW Metrology Software interface is showed in image 6 below. This is the software DivSys mostly uses because it is the more sample one to use. The screen on the left top side of the image is where you can see a live video of your circuit board from a camera the CMM machine has. That same screen also is used with the other screen on the right side of the image to program the code like the code example to create a fixture alignment from DivSys from image 4 above. The way it works is you select the align use step of the alignment block in the measurement step window next you select Align/System alignment from the menu the click new button and enter a name for the fixture and a block of code like in image 4 above appears then you click on a shape on the video screen like a circle double click on the video screen when you find a circle to set it up and you do all of that again until your fixture is set. T

The screen on the lower left side of the image tells you where your fixture is located on the CMM machine. The lower right screen on the image is where all the results like if it passed or filled and the measurement it received for that circuit board. the box in the middle of the image is where you can set the stage or zero it before the program can run and also it is where you can control the camera lights of the machine to see the image better when you are looking for things like a circle on the circuit board.  

Image 6

 



7. Flow-chart of execution  
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8. User Setup and Operation



1. Plug in the CMM machine power supply and plug in computer



2. Make sure the green light on top of camera of the CMM is turn on like in image 7 in the appendixes section. 



3. Hit the green button on the control panel to turn on the machine and computer, the black to turn off, and red button for emergency shutdown as showed in image 7 in the appendixes section. 



4. When the log on screen appears, no password is required just click ok to log in 



5. To get the machine to run in the VIEW software you must first zero stage every time you want to run a new program on it. 



6. For the Element software, you must zero the stage too before the machine can run.



7.  All View files and Element files that have been programed before can be find in the C drive under View folder or Element folder.



8. Before turning off the machine you must zero the stage or the machine will not run again until you do and the program will not close.  





































9. Test Plan



		Test

Description

		Computer turns on and talks to the coordinate measuring machine and receives information from the PC and the software program. 





		Steps

		Actions

		Expected Results

		Results



		1.

		Turn on monitor

		monitor should turn on and display No signal received and then go to sleep

		The monitor turned on



		2.

		Push green start button on desktop

		Monitor wakes up and waits for log in information to be entered

		 The computer and CMM turns on



		3.

		Log in screen

		Means the power supply can support the new components  

		The log in screen appeared 



		4.

		Enter log in information

		Enters the main screen of the PC

		Enter main screen 



		5.

		Main screen displays 

		Windows 2000 OS interface

		Windows 2000 OS



		6.

		Turn on CMM by pushing the big green button on the CMM

		Computer should receive a new hardware signal message 

		Turned PC and CMM on



		7.

		Go to start and click the VIEW Metrology program

		View metrology program opens up  

		The software turns on



		8.

		Open a VIEW Metrology file program

		programs file interface displays

		The program runs 



		9.

		Run the program file

		CMM should be receiving the signal 

		The CMM is measuring 





		10.

		CMM should be running

		The circuit board that was build should match the instructions on the program file on the VIEW Metrology Software when it’s completed 

		The results are displayed and shows pass fail and measurement  result 

















10. CONCLUSIONS AND RECOMMENDATIONS 

	When going through this report a person should be able to repair a non-functioning coordinate measuring machine that hasn’t been working. This report talks about the design overview of the PC that DivSys used for a different project but could be used for the CMM machine if the software and drivers could be obtained.  Also, talks how we got the coordinate measuring machine to work again using the old Computer that runs on windows 2000. And the report also talked about the construction, cost, terms, parts, coding and testing phases of the coordinate measuring machine, PC, and the machine’s electrical components of the project so people working on a similar project will have a good idea on what is required on getting a project like this done.     

Some recommendations we have other project like this is check the hardware first before doing anything else, because you might be dealing with a faulty machine component. Make sure all the lights inside the machine are turned on, and that warning lights aren’t showing. If the lights aren’t turned on, then something isn’t getting the energy it needs to function, and that in turn will cause the entire machine to not work properly. Also, if the computer needs to be replaced, make sure you have a plan to install all the previous software on the new computer, and that the drivers and program files are available to you before you start working. 























NOTES 



1. CMM = coordinate measuring machine

2. Make sure drivers can be obtained 

3. VIEW Metrology Software is obsolete 

4. Need similar software to VIEW Metrology Software to run CMM 

5. Check CMM machine for lights to make sure the machine itself works
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APPENDIXES 

A. Cost

A cost chart of everything that is ordered 

		MATERIAL

		QUANTITY

		MATERIAL 

LIST PRICE

		Shipping 

price

		Total Material price



		PCI Express to PCI Adapter Card

			

1

		

36.99

		

0

		

36.99



		12-Inch LP4 to 2x SATA Power Y Cable

		

1

		

3.67

		

2.99

		

6.66





		CPU power cable Adapter

		

1

		

2.99

		

3.99

		

6.98



		Asus AM3+ Motherboard

		

1



		

54.99

		

0

		

54.99



		Kingston HyperX Fury Series 8GB

		

2



		

30.00

		

0

		

60.00



		AMD FX-8320 Processor



		

1

		

154.99

		

0

		

154.99



		Microsoft Windows 7 Professional 64-Bit Operating System



		



1

		



139.99

		



6.99

		



146.98



		Seagate Desktop HDD

Hard drive



		

1

		

49.99

		

2.00

		

51.99



		

Power supply



		

1

		

74.99

		

2.00

		

76.99



		Total

		10

		548.60

		17.97

		596.57



		Total Price 

		614.54









Image 7 The CMM Machine 



















DivSys VIEW Code Metrology Software
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Image 9











The computer motherboard and cables 





Image 10                                                                                 Image 11

 





































 



































CMM information 





Image 12                                                             Image 13









Image 14: the back of the CMM





Image 15: XYZ axis controls
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		MATERIAL

		QUANTITY

		MATERIAL 

LIST PRICE

		Shipping 

price

		Total Material price



		PCI Express to PCI Adapter Card

			

1

		

36.99

		

0

		

36.99



		12-Inch LP4 to 2x SATA Power Y Cable

		

1

		

3.67

		

2.99

		

6.66





		CPU power cable Adapter

		

1

		

2.99

		

3.99

		

6.98



		Asus AM3+ Motherboard

		

1



		

54.99

		

0

		

54.99



		Kingston HyperX Fury Series 8GB

		

2



		

30.00

		

0

		

60.00



		AMD FX-8320 Processor



		

1

		

154.99

		

0

		

154.99



		Microsoft Windows 7 Professional 64-Bit Operating System



		



1

		



139.99

		



6.99

		



146.98



		Seagate Desktop HDD

Hard drive



		

1

		

49.99

		

2.00

		

51.99



		

total





		

9

		

473.61

		

15.97

		

519.58





		Total Price 

		       535.55





Capitalization: CMM
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Title:  DivSys CMM (coordinate measuring machine) 


 


Project Description:  My partner for this project is Zach Eggleton and for this project 


we need to replace the computer they are using now and create the software for the new 


computer to work with their existing hardware called CMM or coordinate measuring 


machine that is owned by the company DivSys. The first thing we need to do is learn how 


the old PC talked to the hardware and the way to find that out is getting into the old PC 


system and look at the files that run the hardware to get some information on how it was 


running and what new software we may need to make so the new computer talks with the 


hardware they have now. Next we have to back up the existing PLC program they are 


using and other files from the old PC to their cloud storage so then we can upload the 


files to the new PC. Then we need to see if the cabling the old computer has can still be 


used or if we have to replace it with new cabling like a USB or Ethernet cabling.  


 


Justification:  This project draws from 300 to 400 levels because first we will need to 


replace a computer and the HETM-40200 class taught how to build a computer and how 


to install software like windows and set up cabling. Next we have to make software to 


make the new computer talk with the existing hardware and the ECET 30900 class taught 


us how to make software work with Hardware. And last ECET 35100 taught us the basic 


concepts and terminology of instruments and how software and hardware work together 


to get the information and that is something we have to understand to make the CMM 


work and we had to use a language program that works like LabVIEW and 35100 helped 


us with that.  This project is rigorous enough to be a capstone project because it will show 


we meet the CPET outcomes because we will have to Identify, analyze and solve 


technical problems, apply and design software programs and be function as a members of 


a team for this project.  


 


Background: DivSys company wants this project because they have an old PC that does 


not work anymore, but the real issue with the machine is that the hardware which does 


the actual measuring is non-functional. They want this project because they don’t want to 


replace the hardware because its works once it gets configured and rewired, so they just 


want to replace the PC and make the new PC work with the hardware they have now. By 


changing only the PC and not the hardware itself the business will save thousands of 


dollars and they will not need to learn how new hardware works and design new PLC for 


it if the PC is the only thing changed. 


 


Special Equipment Required:   
A new PC 


A storage device or cloud storage to back up files 


Windows 7 


PLC programing software  







VIEW Metrology Software 


Elements Software 


 


 CMM manual  


Outcomes:  We may have a video that shows the hardware working, and we will have 


some program files for the software we created to make the hardware work.   
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Name: Eltjon Hasani & Zach Eggleton

Progress Report ECET 491, Update #1 (Week 1)

Date: 1/13/2017

Activities in Week 1:


Task #1, Attended first class, 100% Complete.


We attended the first 49100 class and learned what we need to do to complete and pass this class. We also submitted all of our project document from 49000 by the due date of January 17. 

Task #2, Assembly the PC, 100% Complete.


The new PC consists of more powerful and modern parts, along with a new Windows 7 OS. This was done by taking the old cards out of the original computer and putting them into the new one, since we needed the ports to connect to the CMM. An ASUS AMD motherboard, 2 x 4GB of RAM, an AMD FX-8320 processor, a 700-watt power supply, and a 1 terabyte 3.5” HDD make up the newly upgraded PC.

Task #3, Install files on PC, 10% Complete

Now that the hardware is taken care of, our PC needs the old software to run the 17-year-old CMM. So far, the only part we’ve done was download the new drivers from the motherboard box so that it is compatible with more hardware. 

Activities Planned in the upcoming week:


Task #3, Install files on PC, 10% Complete.


We need to get the backup files from the old PC onto the new one, and to do that, we need to use software to convert the .bkf file to be compatible with Windows 7 from the old Windows 2000 OS.

Risks:


When we first backed up the original files from the old PC, we may have not done it right, since we did it from the administrator’s account since we got locked out of it. We could end up accidentally deleting the backup file if we don’t extract it properly.

Concerns:


Along with the backup file from a much older computer, we’re not sure that the drivers to connect to the CMM are completely legit, since the cards we placed in the PC have the ports to connect with the machine. Creating a virtual box may help with the backup files, but it may not be able to connect with the hardware though. We could possibly upgrade the old drive with a new OS, but we’re also not sure if the software to run the machine will run smoothly.

Overall project summary


So far, we’ve gotten past our biggest hiccup; building the PC. We’ve had to wait a large number of days for the parts to arrive, and day after day, we’ve had to add new parts to the list because of performance issues. Our first step was just to back up the files from the old PC, which took about a week. Now that assembly is complete, we can now focus on extracting the backup files and restore the original software to the new OS. This will hopefully go a lot smoother than building since we don’t have to rely on waiting for more parts to arrive. 


Eltjon Hasani
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1. Scope



1.1 Abstract

This report is a low-level design overview of the PC for the CMM or coordinate measuring machine that is owned by the company DivSys. This report is going to talk about the new piece of equipment the PC will need to be installed so it can work with the coordinate measuring machine again like it did before. If this new PC that we are building talks to The CMM hardware like it did before then they can make circuit boards again like before on this machine and can do more things because the new PC will be faster, then the old one. 



1.2 Document overview 

In this report, we are going to define what each part does on the PC and what is going to be used for. We are also going to define the functional on each new part we have to replace to help the customer understand how the design was developed and why it was needed and in the Functional Guidelines section of the report its going to talk about what should be achieved with this project. 



1.3 Term

(CMM)coordinate measuring machine = “measures the surface area of three-dimensional objects and often used during the inspection phase in the manufacturing process” ( http://study.com/articles/How_to_Become_a_CMM_Programmer_Education_and_Career_Roadmap.html ). 

Motherboard =” physical arrangement in a computer that contains the computer's basic circuitry and components” ( http://whatis.techtarget.com/definition/motherboard ).

(Ram)Random-access memory =” the place in a computing device where the operating system, application programs and data in current use are kept so they can be quickly reached by the device's processor” ( http://searchstorage.techtarget.com/definition/RAM-random-access-memory ).

(CPU)Central Processing Unit=” responsible for interpreting and executing most of the commands from the computer's other hardware and software” ( https://www.lifewire.com/what-is-a-cpu-2618150 ).

(OS) operating system =” software that controls the operation of a computer and directs the processing of programs” (http://www.merriam-webster.com/dictionary/operating%20system). 

VIEW Metrology Software (VMS™) = it’s the feature-oriented programming the PC uses to work with the CMM machine 

Hard drive= is where all the data is stored and where you can find your files and folders you saved or created. 



2. Functional Guidelines



2.1 Required Specifications

Below are the guidelines that should be achieved with this project when it is complete. 

1. The new PC components that are installed must have a long service life 

2. easily be fixed in the future if needed

3. windows 7 should work with the VIEW Metrology Software

4. PC should be faster and working with old components

5. Talks to the CMM machine hardware  

6. CMM machine should receive the right information from the PC

7. The new PC should work the same way as the old one so no learning is needed



2.2 Low‐level Functional Overview 

The PC should be really compatible with the old software that runs the machine and be able to keep up with the demands of the software without stuttering or freezing, as well as being easy to fix for any future maintenance.  The PC should automatically talk to the CMM machine when the PC is turned on and the CMM machine should be waiting to receive information from the PC when the PC is turned on. 







3. Parts

3.1 Motherboard







The mother board that we choose will be able to support the CPU and have the right ports to support the CMM hardware. It has a PS/2 slot along with several USB ports. The USB ports will be extremely helpful in converting the other slots that the motherboard is missing, such as an extra serial port. The main feature we need for it though is enough PCI slots to support the older graphics cards, and while this model is one slot short, we will use an adapter to create another one in the other PCI Express X1 slot.





CMM graphics card

FX-8320 Processor

8GB RAM















Motherboard 















































3.2 RAM







The RAM we chose didn’t have to be too powerful, it just had to run Windows 7 with the basic hardware for the CMM. We installed two sticks into the motherboard totaling 8 gigs of RAM



3.3 CPU





The CPU we chose will be able to run Windows 7 smoothly and be able to handle any tasks that the hardware will perform.













3.4 OS

The company requested that the PC run Windows 7 since it is still supported by Microsoft and is backwards compatible with almost any software from Windows 2000, which the old PC is running. It will last for a while so that no other changes need to be made for the OS. 



3.5 VIEW Metrology Software

As of right now, we’re not entirely sure what the software is capable of, because we’re still building the PC, and we haven’t been able to test out the software yet. From what we know though, VIEW Metrology is a feature-oriented programming environment and is easy to use for any programmer and floor operator.



3.6 HDD

We had to settle for a new hard drive since the one in the old computer has outdated ports and won’t connect to the new motherboard. We opted for a 1 terabyte 3.5” HDD with SATA cables to connect with the motherboard. It should be more than enough to store all the data.

















 











4. Low‐Level Design



4.1 Inputs / Outputs



Input= User puts in information into the VIEW Metrology Software program 



Output= CMM receives the data from the PC using the VIEW Metrology Software program and makes the circuit board as entered. 



4.2  Flow chart

5. Power Plug 

Computer tower case
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Sources
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Functional   Specification

Name:	Eltjon Hasani

Class:    ECET   49000

Date:	10/22/16

Background:

	DivSys is a company that creates Printed Circuit Board for people and companies. Their   coordinate measuring machine or CMM for short that is used for measuring the physical geometrical characteristics of an object and then determine size and position with micrometer precision to create the Printed Circuit Board has stopped working. The CMM machine itself works just fine the issue is the PC that controls the CMM is outdated and their software is not working anymore on it. So our goal was to replace the PC and make it talk to the hardware of the CMM but after opening the old PC we find out that we can’t just buy a new PC because the Old PC had custom built parts in it that makes the CMM hardware work. Now our new goal is to build our own custom built PC that will still works with the old custom built parts the old PC had. 



Specification:

Motherboard: Asus AM3+ Motherboard

The new PC we are building will need a new mother board that will fit the custom built CMM graphic card on it to make the CMM talk to that hardware the new motherboard will have to get the new computer hardware components and the old custom built hardware components to communicate with each other to get the CMM to work. To make that work we had to find a motherboard that matched the old motherboard has close as possible and the one we find had all the same Specifications and more one example is we want from 2 USB ports to 6 with this new motherboard. 



Ram: Kingston HyperX Fury Series 8GB

We are also installing a new Ram that will make the PC go at least 2 times as fast. That means the user can open programs faster and get more things done then before. 



CPU: AMD FX-8320 Processor

We are installing a new CPU that will receive input and provide the appropriate output faster and better than the old one. The CMM applications should run a lot faster with the new processor and better and after updating its software it should talk to the CMM hardware faster too. 











Cables

 We are also going to convert as many cables to a USB port cable as possible so it would be easier for future fixes if they are needed and because all computers have USB ports so it would be easier to replace if needed in the future.  



OS: Microsoft Windows 7 Professional 64-Bit

We are also going to upgrade the systems OS from windows 2000 they had in the old PC to windows 7 professional as DivSys would like. When windows 7 is installed all of the old software should be available to be upgraded if they needed too to the news versions. 





