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Abstract 

ABB Hitachi currently has 10-20 year old software’s in use during their lab testing and a lack 

of in-depth knowledge of how the source code works due to corporate mergers and retiring 

staff. The programs were outdated and the expertise of how the software’s backend works 

were no longer available at Hitachi ABB. The project's aim is to determine some key features 

and give more in depth knowledge into how the existing software’s works and document 

this. The project is performed by students at the bachelors-masters program in electrical 

engineering at Uppsala University, and the work was performed remotely. 
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Summary 
 

This project is based around two measurement programs, Manyscope and Mainmon, used at 

the company to measure voltages in large electrical equipment during lab tests.  

 

Students were given several tasks:  

• Updating the user interface of the two programs, 

• Locate and solve faulty features and fix bugs.  

• Upgrading the programs with new features including new VISA-drivers for equipment 

as well as documenting the process. 
• Determining the usability of the current *.dpd file format in comparison to other 

standards. 

 

To get a better understanding of the software’s the students worked in close relation with 

the supervisors at Hitachi ABB through remote meetups. By doing so they were able to get a 

good understanding of how the software’s were applied during tests and how the engineers 

at the company utilized them.The students worked in several different coding languages and 

in some cases worked to decode and present an unknown file format. 

 

The resulting user interface on Mainmon was renewed to a modern standard; most of the 

unwanted features in Mainmon was removed, although some persisted as the backend code 

of the programs was too complex to finish in the set time frame for the students. The 

students developed a third program called PyScope as a research tool to understand the 

process and obstacles, since the existing Manyscope software was deemed to be outside 

the technical boundaries in updating its whole codebase. Also breaking down the unknown 

file format *.dpd and how it works. 

 
In conclusion most of the goals of evaluating and updating existing software and source 

code were met and some were mapped out for future work. Presenting pros and cons on the 

usage of *.dpd format against other standards. The creation of a standalone software served 

its purpose in the understanding of the complexity of software development. Some new 

ideas how the concept can be performed moving forward, as this project will hopefully lay a 

foundation for future work. 



 

 

Terminology 
 

Term  Explanation  

   

GANTT  A flowchart made for overview of project tasks 

C++  Programing language 

Python  Programing language 

LabView  Programing language 

Porting  To convert code from one language to another language 

MATLAB  Numeric computing program language 

Serial  A type of communication between units 

   

   

Abbreviation/ 

Acronym 

  

Explanation 

   

GUI  Graphical User Interface 

DAC  Digital To Analog converter 

DAQ  Data Acquisition unit 

VISA  Virtual Instrument Software Architecture 

API  Application Programming Interface 

USB  Universal Serial Bus 

ZIP  Compressed Archive file format 

*.dpd  Proprietary file format 

*.txt  ASCII file format 

*.csv  Comma Separated Values 

FFT  Fast Fourier Transformation 

IDE  Integrated Developer Environment 

IDLE  Integrated Developer and Learning Environment 

SCPI  Standard Commands for Programmable Instruments 

GIL  Global Interpreter Lock 

BSD  Berkeley Source Distribution 

GPIB  General Purpose Interface Bus 

VXI  Communication protocol 

PAXI  Communication protocol 

Sub-vi  A smaller program implementation to the main software 
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1.  Introduction 
 Purpose 

 

The analyzing programs ManyScope (Native program developed in C++) and Mainmon 

(Developed in LabView) at Hitachi ABB in Ludvika are specially developed to gather and log 

data during tests. The software mainly saves data from voltage spike events in transformers 

and other high voltage equipment through oscilloscopes and through DAQ units during 

tests. Then use computers to post do processing on the collected data. The two software’s 

were developed in the late 90’s early 00’s and were in need of updating, both the interfaces 

and ability to save to different file formats. 

 

 Goal 
 

To provide Hitachi ABB Power Grids with an industry-quality program that provides a safe, 

reliable way of work, easy to use with an updated interface that is more user friendly. Makes 

it more manageable to work in and more in line with today's graphic user interface 

standards. With a heavy emphasis on reliability so it doesn't crash in scenarios of electrical 

signal spikes or computer memory storage errors. It should be as fast or faster than the 

current programs used when processing files, as it’s important for the program to not act as 

a bottleneck during the work process. 

 

One of the current problems is that the program Manyscope can miss up to 10% of the data 

that is being transmitted from the oscilloscope. The goals of the new program is to eliminate 

that potential error. In its current state, the software can only save data in a *.dpd file, a 

custom file format. Main goals is to modify the current software’s to be able to accommodate 

the use of different file-formats, such as *.csv and *.txt files. This is to provide an easier 

transition of use between the coworkers at Hitachi ABB, as some prefer not to use programs 

such as Labview for analysis of data files and instead prefer the use of programs such as 

Excel. If the program would be able to save in file format compatible with Excel it would 

solve this problem and save workload for the engineers. The baseline is to manage the file 

sizes that the data is saved to, so it does not get too large. For this purpose there will be a 

comparison of the current file format with the use of ZIP:ed *.csv data. The software should 

also have a graphical user interface and backend code capable of withstanding the test of 

time in terms of both GUI usability and hardware for long term. The software should be 

capable of communicating with different types of oscilloscopes and measuring equipment 

using the standard VISA protocols over serial communication USB-ports. 

 

To write a clear and easy to read instruction manual for each program. It would provide the 

ability to go through the source code and understand the programs to both use them and to 

provide follow up maintenance easier and faster. 
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The authors have looked into the possibility to make it easier to implement new VISA drivers 

for new equipment from different manufacturers but also updated instrument iterations from 

existing instrument manufacturers. 

 

 Technical boundaries  
 

The course lasted from the start of April through the end of May.  

The program Mainmon gathered data through a DAQ and was to continue doing so for 

saving data bursts of events. There is no real problem with the general code of the program, 

and it works correctly as far as the company concerns. So, there is no need to modify the 

whole software, but to determine what kind of possible bottlenecks there are, solve them or 

give possible solutions, and update the current GUI. 

 

Manyscope is working sufficiently for the purpose of the current tests that ABB Hitachi is 

running. Since it’s a 20-year-old software, the GUI is in drastic need of an update and also to 

implement a function to choose what kind of file format the data is supposed to be saved 

in. Manyscope has data loading into it after the processing of an oscilloscope. It worked in 

most cases but lost data in some iterations. The programs were meant to resemble 

oscilloscopes and be able to read and write files in a way that provided further analyzing 

possibilities in programs like MATLAB.  

 
To solve the problems and fulfill the goals for the native Manyscope software there would be 

a need to port the code from the existing C++ Builder Borland 6 base to the new C++ 10 

base code. That type of work is outside the scope of this report and the timeframe of this 

project. So, there will be a basic prototype version in Python that fulfill the basic needs of 

the engineers during tests. This gives the authors insight into creating software and the 

potential technical difficulties that has to be overcome in order to do so. That is; saving files 

reliably in a manageable file format, communicating with different brands of measuring 

equipment and being able to plot current and stored data in an interactive plot. 
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 Precision of question at issue 
 

• Is there a possibility to lower the space taken by stored data by changing storage 

method? 

• Can a similar program to Manyscope be written and deployed to work in the same 

manner using simpler methods and publicly available libraries?  

• What runtimes and save times are the program able to perform?  

• Can the trigger problem in Mainmon be corrected without rebuilding the current 

code base structure? 

• Can the programs store data in different file formats? 

• Is it easy to implement new VISA drivers? 

• Is VISA necessary? 

• The installation file is outdated, is it possible to create a new? 

• The Mainmon software has a trigger problem, is it possible to rectify this? 

 

 Background 
 

In the first quarter year of 2020 ABB sold 80,1% it’s Power Grids side of the company to the 

Japanese company Hitachi. In the separations some qualified personnel in it’s software 

department in ABB Research were no longer available to work actively on the specially 

made analyzing programs at the newly formed Hitachi ABB Power Grids.  

 

Hitachi ABB Power Grids reached out to the students at Uppsala University for their 

bachelors exam to work and see if there would be any interest in solving the problems with 

the software. The programs in question are Manyscope and Mainmon, they are written 

in  C++ respectively Labview. The original wishes were to upgrade and update the programs 

ability to save the programs in common file format usable by programs such as Microsoft 

Excel and MATLAB, the ability to zoom in the plots created by Manyscope, the 

automatization of implementing drivers of new oscilloscopes and a simple installation “.exe”-

file for future coworkers at the company. There were data errors that needed solving in the 

program Manyscope, where about 10% of the data were lost when running the program in 

under the current circumstances. Both programs also needed GUI facelift to more modern 

standards. 
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2.  Method 
 

The project is performed by three students at the bachelors-masters program in electrical 

engineering at Uppsala University. The students were supported by a professor responsible 

for the course Independent project in electrical engineering (1TE708) at the University and a 

project manager at Hitachi ABB. The methodology to work was to focus the work and 

manage the project around a GANTT-flowchart. Today project management is a core 

business process for most organisations [1]. The students wanted to resemble this to get a 

smooth work load. The GANTT-flowchart helped divide the main goal of the project into 

subtasks for an easy to understand view of the project and to get an objective oriented 

workflow. It evolved over time as the main object of the project became more clear. 

The work and tasks of the project was done remotely over different communication channels 

both text and voice services such as: Zoom, Discord, Messenger app, Microsoft teams and 

Google's services. On a weekday schedule of daily work, close to 9-5 office hours, the group 

worked through the flowchart shown in Appendix 1 to reach the goals on schedule. Since 

the tasks of the project were code heavy, information was mainly gathered through National 

Instrument (NI) resources such as NI’s own help and support instructions. There were also 

uses of the search function through Uppsala university Library to get literature surrounding 

python programming, oscilloscope functions and high voltage measurements. 

 

Daily remote meetups and talks provided updates of each other's work and what tasks were 

in progress. Weekly meetings with the project supervisor at ABB gave a better 

understanding of the use of the program and what functions were valuable for the user and 

also feedback on the ongoing process. There were also close to weekly seminars to provide 

a better handling of workload and updates to the supervisor at Uppsala University. 

 

Instruments to test the software against were acquired from Uppsala University’s signal 

department who lent out Oscilloscopes and NI DAQmx units. This made it possible to test 

the communication of the softwares and also to learn how the different protocols works.  
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3.  Theory 
 

 LabView 
 

Labview, an interactive coding environment from National Instruments initially released in 

1986, written in C, C++. Labview provides an easy-to-understand experience often optimal 

for advanced as well as simple and quick programming of applications. 

LabVIEW programs are called virtual instruments, or VIs, due to their appearances and uses 

often mimicking physical instruments such as oscilloscopes. The VI’s consist of three 

components: 

 1. The front panel, containing the graphical user interface of the program that is made of 

controls and indicators. 2. The block diagram where all the nodes and wires build up the 

program and lastly 3. The icon and connector pane. 

Unlike text-based programming languages such as Python, java or C which follow a control 

flow model, Labview follows a dataflow model. In programs using the control flow model the 

order of elements in the program determines the execution order, whereas a program using 

the dataflow model the nodes are executed whenever all the required inputs are available, 

which when completed outputs its data to a terminal and passes the data to the next node in 

the path. In cases where the user wants to execute their program in a specific order it is 

possible through other methods such as an unused input to delay the execution of a node 

among others. 

LabVIEW uses the programming language G, not to be confused with G-code, which is as 

previously mentioned a dataflow language. Execution is determined by the structure of 

graphical blocks in a diagram on which the programmer connects the different nodes by 

simply connecting wires between them. The wires transmit data and nodes are executed 

whenever all of its input data is available. This often leads to multiple nodes receiving their 

inputs at the same time which makes G capable of parallel execution. Multiprocessing and 

multi-threading hardware is automatically used by the scheduler which multiplexes multiple 

threads over the nodes ready for execution. LabVIEW does not require any type definition of 

used variables, the type of data is instead defined by the nodes supplying the data, and if the 

data would not match the input of a node, LabVIEW often automatically adjusts it. 

This makes LabVIEW an easy to learn and easy to use programming language that can 

reduce valuable time used to create projects [2]. 

 

 C++  
 

Manyscope was written in C++, an efficient language developed by Bjarne Stroustrup at 

AT&T in the mid 1980s, often used in industry, it is considered one of the fastest 

programming languages. 
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 Python 
 

Python is an interpreted, object orientated, functional programming language. Python is 

developed under an open-source license, which means it’s free to use and distribute. It is 

strength lies in that it is highly readable and understandable, which makes it suitable for 

inexperienced programmers. Python has a large variety of libraries and these additional 

tools transform it into a high-level language suited for scientific and engineering code that is 

useful and fast [3]. The Python interpreter and the extensive standard libraries are available 

without charge for all major platforms and can be freely distributed. Python was originally 

created by Guido van Rossum in the late 80’s and was to replace the programming language 

ABC. Python is written using an IDLE (Integrated Development and Learning Environment) 

but can also be written straight to console or in a file using Notepad and then executed in a 

shell. The IDLE makes it easier to write and test code and offers debugging control. 

 

3.3.1. Python libraries 
 

There is a wide variety of libraries available to Python, both commercial and free to use 

licenses. The aim is to use open-source software to create the project.  

The use of libraries is a way to minimize the amount of code that must be written by oneself. 

This often applies to specific functions such as FFT, square root, standard IEEE applications 

etc.  

The use of libraries makes the software easier to handle and keep up to date with methods 

and implementation since all the libraries it uses are being maintained, but without a sole 

proprietor. It also gives the flexibility to quick and easy implement functionality without 

having to write long and complex mathematical code. Most libraries are also well optimized 

and can run long and complex functions in less time with less computational power. [4] 

 

3.3.1.1. Numpy 
Numpy is an open-source library that enables numerical computing in python. It offers 

extensive methods for both data structures and advanced mathematical functions. It aims to 

make a more optimized use of CPU architecture and storing data in one continuous place in 

the memory. 

It’s free to use open-source software that is released under BSD license.  

 

3.3.1.2. SciPy 
SciPy is a library aimed towards scientific computing and technical computing and contains 

modules for signal analysis, FFT, integration, interpolation, ODE solver and much more to 

tackle common engineering tasks. SciPy is based on NumPy’s data structures and allows 

both SciPy and NumPy to seamlessly interact with each other.  

It’s distributed as a free to use open source software that is released under BSD license. 
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3.3.1.3. Matplotlib 
Matplotlib is a plotting library for Python that aims to mimic the functionality of the MATLAB 

software plot tool. It’s based on GUI toolkits like Qt and Tikinter. It’s integrated in both 

NumPy and SciPy. It was originally developed by John D. Hunter and is a free to use open-

source software that is released under BSD license. 

 

3.3.1.4. PyQt5 
PyQt5 is a Python version of the original Qt5 C++ widget toolkit for creating GUIs. It’s 

distributed under a community license that involves the software it is used to create and is 

distributed publicly. 

 

3.3.1.5. Pandas 
Pandas is a library that aims to provide a faster and more optimized way to work with data 

structures and manipulating numerical tables. It’s mainly used for data analysis, and allows 

for effective importing of different file formats, such as .csv and also advanced data 

manipulation and reshaping.  It was originally developed by Wes McKinney in 2008 as a 

flexible tool for quantitative analysis on financial data. It’s very effective in analyzing big 

datasets and making statistical theories based on it.  

It’s free to use open-source software that is released under BSD license. 

 

3.3.1.6. Zipfile 
Is an integrated module in Python that aims to handle the file format .zip that is a 

compressed data format for storing data in a less data intensive manner.   

 

 FFT 
 

The Fast Fourier transform or FFT is a computational tool which facilitates signal analysis 

such as filter simulation by means of computers [5]. It is an algorithm that computes the 

discrete Fourier transform (DFT) in a fast manner. In the field of electrical engineering the 

discrete Fourier transform is used to observe the frequency information of a signal. Applying 

FFT changes time to frequency allowing for analysis of the frequency data. The frequency 

domain carries information about the signal’s magnitude and phase at each frequency. This 

makes the output of a FFT computation complex.  
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The complex DFT is computed using: 

 

 
𝑋𝑋[𝑘𝑘] = � 𝑥𝑥[𝑛𝑛]

𝑁𝑁−1

𝑛𝑛=0

 𝑒𝑒
−𝑖𝑖(2𝜋𝜋𝜋𝜋𝑛𝑛)

𝑁𝑁  , 𝑘𝑘 = 0,1,2, … ,𝑀𝑀 − 1 ( 1 ) 

 

 

The FFT will have a order of Nlog2(N)complex multiplications where N is the number of 

datapoints (2m).  

 

Fast Fourier transform has a very large technical importance in signal processing and 

measurements. It comes to use when solving partial differential equations. What would take 

hours up to days for a computer to solve with conventional matrix-vector multiplication can 

with FFT on the same computer be done in seconds. The algorithm is so effective that using 

it is not a question of processing power but data memory storage [6].  

 

 File format *.dpd 
 

The file format *.dpd is a proprietary format that was introduced by Tord Bengtsson [7] to 

lower the file size that logged measuring data takes up. Since during the late 1990 early 

2000, computing storage and data handling were both slow and more expensive. So it was 

important to save files with as small a footprint as possible. Especially since the system 

would run long tests that could generate several hundred thousand or even millions of files. 

So the implementation of this *.dpd file was introduced.  

   

One byte is traditionally 8 bits. The different types store the data in different amounts of 

bytes. Data that is stored in the unsigned integer type called U8 is stored in one byte or 8 

bits, meaning there are 2^8^1 possible combinations of those 8 bits. Because it is unsigned 

that means that these possible outputs are equivalent to integers between 0 and 255. 

 

In the signed integer type called U the data is stored in two bytes or 16 bits. This means that 

it uses twice as many bytes to store information, which means that there are 2^8^2 possible 

combinations, which equals 65536. Because it is a signed integer those combinations are 

split between positive and negative numbers, which means that it can store integers 

between -32,768 and 32,767. 

 

Note that the difference between the terms unsigned and signed only specify if negative 

numbers are included in the range, if the maximal value is split between positive and 

negative values. 
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Compared to the traditional ASCII type which stores each character in a byte, the integer 

100 uses 3 bytes in ASCII but in *.dpd U8 only uses one. This is because ASCII also 

includes character of the English alphabet along with some other information. This means 

that saving data points in integer data saves a lot of space in larger files. 

 
As mentioned, the two different possibilities are U and U8 which are signed 16-bit integers 

and unsigned 8-bit integers. Theses file types are different and require different solutions in 

order to extract all the information, but they do follow a similar workflow. The first line 

contains information like the date of the file and possible comments followed by a line of a 

number, this number is the number of channels written in the file. After that all the first 

channels information is written which is written on a total of 8 lines and then followed by the 

data. 
 

 

Figure 1. Depicting the data structure of a *.dpd file. 

 

After extracting all the information, the data has to be interpreted and treated. To do so, it 

has to be determined what datatype it uses and how many data points follow the information. 

The type is found next to the channel's name, indicated as “1” in Figure 1, and the number 

of samples saved in “2”. However, the bit data contains more information than the sample 

points, and it all must be extracted, so the correct length of written data must be calculated. 

This is done by calculating the closest higher number to the number of samples that is a 

multiple of 64 for U and 128 for U8. So, if there are 100 000 samples of saved information 

there will be 100 032 or 100 096 of actual written samples. So first everything is extracted 

and then only the first “n” number of samples are used, when all useful data is obtained it 

must be processed, and that’s done with the information provided in the channel 

information. These are how much the values has to be scaled and then offset. 

 

 

Data 
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Comparing this way of storing 99% of the data as bit data, the file size can be reduced by 

approximately 5 times compared to data written in ASCII format. As this is an iterable string 

data, each file can be read as binary data and then it must be sorted into separate variables, 

depending on the programming language that it’s read in to.  

 

 VISA library 
 

The VISA standard protocol for measuring equipment that can be sent over different 

interfaces such as USB, Ethernet, GPIB. [8] The VISA specification was defined in the mid 

90’s to alleviate the situation of having multiple protocols and interfaces. This means that 

manufactures use the VISA standard for configuration, programming instrumentations based 

on GPIB, VXI, PAXI, Serial, Ethernet and USB interfaces. Which gives the software developer 

a way to communicate and instruments to understand the data stream. Different 

manufacturers have some variation in their syntax. 

 

To visualize the structure in communication, how the software receives data from an 

instrument, and how it interprets that data by calling the VISA library to enable it, is depicted 

in Figure. 2.  

 

 

Figure 2. Visualization of the communication between software and instrument using a VISA library as a midel 
hand. 

 

It allows the use of SCPI protocol and commands to actively communicate with the 

equipment. The SCPI commands are ASCII string-commands that consist of keywords that 

the software on the equipment can understand.  

 

The current VISA specification is currently maintained by the IVI Foundation 

(Interchangeable Virtual Instruments Foundation), whose goal is to provide the specifications 

for programming test instruments and provide better performance. It is implemented on 
almost all major operating systems and measuring equipment. 
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There are different VISA applications that different vendors offer. One of the most popular is 

National Instruments NI-MAX that lets you use an interactive interface to navigate and test 

connection over VISA with instruments. 

 

 Parallel programing – multiple parallel processes 
 

The standard structure of a program language is that it follows a flow execution that is in 

series. To compare: how written text languages are read from the top to bottom, in the same 

way is code executed. With parallel processes, there's a possibility to leverage this 

functionality by dividing the code to be executed to more than one core, and therefore have 

multiple data streams running at the same time and therefore reducing computation time 
and data locks. 

 

Using multiple resources, like processors to solve problems, parallel computing is a type of 

computation in which calculations are carried out simultaneously. In Python parallel 

processes allow you to leverage several processors, which means the process can be run in 

completely separate memory locations. [9] Parallel programming also comes with challenge: 

the exchange of data between the processors is vital, to get the different processors to work 

together. 

 

Python is a language that does not require to be compiled before it runs in an environment, 

it runs on top of a compiler that does it “on demand”. That means that each line has to be 

compiled before it’s executed to machine code. Python uses reference counting for its 

memory management. Reference counting is a technique where a memory object is 

deallocated if there are no references to the object in a program. In classes and functions, 

Figure 3. Showing the process of parallel and serial exiction of code. 
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those references are allocated if the function is running or if a class is initiated to an 

instance. Declared variables outside those are called Global variables and are allocated for 

the entirety of the python-process until it gets stopped. The reference points to the object 

have to reach zero or be terminated to deallocate the memory. 

 

In the instance of Python it uses a GIL [10]Global Interpreter Lock that is a mutex, a kind of 

lock. That means it controls which thread uses the interpreter. So, for example, if a variable 

is created and has a value assigned to it, the compiler will see two references to that 

variable. That memory location can only be released when there is no reference pointing to 

it. 

 

This is where the GIL comes in, since a modern computer is based on multithreaded 

processors the program can run on several of those threads and then share a memory 

space. In this case the variable that was created. To prevent race condition, there are locks 

on all the data structures that are shared across multiple threads. But this introduces the 

problem of Deadlock which is the possibility for variable A to call for variable B but variable 

B is waiting for variable A. The GIL comes in, it places a lock on the interpreter itself. This 

makes it so bytecode has a rule of execution that requires the interpreter.   

 

The use of multiprocessing or multithreading in Python is solved by bypassing the GIL or by 

creating multiple instances of the GIL, one for each process [11]. In the case for 

Multiprocessing there is a separate interpreter assigned to that process, and therefore an 

individual GIL [11]. And for multithreading, there is a bypass by letting it share memory 

space and can easily communicate. 

 

One of the problems with parallel processes is that it can be hard to track data since some 

processes can be faster or slower, such as FIFO or FILO. That means that the data entering 

might not have the same structure that the resulting data. That's why it's important to 

synchronize data. Each process has to wait for another process to finish for it to present its 

result. Then there is no real gain in computation speed, it’s basically processing data in 

“serial”. However, if each datapoint that is computed has an id corresponding to its original 

position or similar in the data set, it can be placed in a queue as soon as the process is done 

with it to later be placed correctly in the result.  
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4.  Methodology 
 

In order to add and change functions of preexisting programs the students had to get 

familiar with them, so the first couple of days were put towards getting a feeling of how the 

programs were used.  

 

The program Mainmon is written in Labview and works very well. Therefore it was decided 

after preliminary meetings with supervisors to only implement the requests of updating the 

GUI and removing unused parts of the code that were made. The students had a meeting 

with one of their supervisors from Hitachi ABB at The Ångströms laboratory in Uppsala 

where they got a chance to see the program in practice. The supervisors showed with 

equipment brought from the laboratory at Hitachi ABB how to trigger the program, using a 

DAQ with a trigger input, and the needed settings to start the triggering.  

 

The trigger problem, that sometimes it required to trigger two times, was harder to 

understand and the students planned a meeting with the creator of the Mainmon program. 

The original creator was not aware of the problem described by the Hitachi ABB 

supervisors. Attempts to solve the triggering problem were made with the help of the 

supervisors, and some root cause analysis to understand the underlying problem. The 

program will have to be dissected to find out in what part of the code the triggering error 

occurs. The students, together with Tord, searched for the trigger problem inside the Sub-

VIs of the Mainmon responsible for device triggering. The program checks for a device to 

trigger with and then goes into the loop until the trigger condition happens.  

 
Manyscope is written in C++ and compiled in Borland 6, an older compiler in today's 

standard. In order to add new modules and extensions the source code had to be ported to 

a new base of C++ Builder 10.x. Therefore it was decided to rewrite the program in a 

different language. Python was chosen to rewrite the research project in, due to its simplicity 

and ability to use existing libraries and implementation and the students were very familiar 

with the language. 

 

LabView – Mainmon 
 

Mainmon was written in the graphical language LabView, making it easy to understand the 

basic functionality. The students worked to modify it to reach the requests made by the 

supervisors. In order to be able to save the data in different types of files, the data were to 

be processed in different ways before being written to the file.  

 

Trying to meet the requirements of files that have a small data size and available in an easy 

format for storing data in, some brainstorming and basic testing had to be performed of the 
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different file formats available. By using universal standards such as *.csv the data can be 

easily and effectively stored as a matrix data set. To reduce the data size of the file it has to 

be compressed in some way. To do the compression, a method like ZIP can be utilized 

which makes it available for most systems and users to decompress the data and then read 

the file, while keeping it backwards compatible by having it able to read and save in *.dpd as 

an option.  

 

The students decided to work on the option of utilizing zipping the files which is a way to 

compress files without loss of data. It would add a slight cost of processing speed since 

Labview can’t save files directly into a zip. The program has to create a file, zip it and then 

delete it after in order to preserve disk space.  

The students initially thought that all files had to be created and then zipped in bulk which 

would lead to a lot of added time after the tests had been completed. After some time 

getting familiar with the zip functions the students figured out a way so that every file would 

be processed when it was created which would spread the time out between runs where 

there was some time that could be used. 

 
The GUI in Mainmon was somewhat confusing at first glance, it had two different modes that 

it switched between through a button. Where Figure 4 is settings and Figure 5 is the plot, the 

modes can be seen in Figure 4 and 5. 

 

 

Figure 4. The old settings GUI for the Mainmon software where it is possible to see the different panels  
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Figure 5. The old GUI for the active session using Mainmon 

 

In order to improve the user experience of the GUI, the present GUI was analyzed by putting 

focus on the plot tool and important settings accessibility. There were some settings and 

functions in the Mainmon used for special cases of analysis years ago at ABB Corporate 

Research Västerås, that were no longer needed. The authors aimed to create a more 

simplistic GUI, by having the settings and the graph visible at the same time. In order to fit all 

the functions into a window that would not require any panning the authors decided to use 

tabs. Labview being a visual programming language with its own editor it is relatively easy to 

change up the GUI, as it’s mostly drag and drop. 
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4.1.1. Instrument drivers for Mainmon 
To evaluate the ability to implement a general application of VISA drivers, the students had 

to evaluate the existing codebase and how the subVI’s handeld different instrument 

drivers. The user of the Mainmon gets a drop-down menu to select the instrument type, the 

program then notices the trigger and runs the commands, the command line differs 

depending on the instruments. Tord Bengtsson, has already implemented drivers for Hitachi 

ABB over the years, using his technical implementation as a base for future research into 

the topic.    

 

 C++ - Manyscope  
 

To read the source code there had to be an installed environment that could run and 

compile C++ code. And was capable of reading C++ code and analyzing the current 

build. There are two possibilities to solve the issue at hand, firstly there is the option to port 

the code to new and modern standards. The second option is to rewrite the code from 

scratch in a new language or codebase.  

  

In an attempt to port the existing legacy code near obsolescence problems occurred when 

trying to convert Manyscope from its 2002, seen in Figure 6, to a updated version to enable 

the update of the GUI. The students had a meeting to decide if they would put together a 

new program or continue with the old one in the old Borland 6 compiler. Converting to the 

2021 version was deemed too hard and time consuming, so in the end, the students who 

were more proficient in Python code decided to give it a try to create “Manyscope 2.0” in 

Python. 

 

Figure 6. Showing the existing user interface for Manyscope 
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Python – PyScope 
 

Using a Python IDE [10] to program the software along with free and open-source libraries, 

the program “PyScope” was created. It mimics the functionality of Manyscope but with a 

more specific purpose for running tests. The key feature is that it can save data in different 

file formats that is sent using different protocols from different measuring equipment. Also 

has an interactive plot of the saved data, that a user can perform some basic analytical 

functions on.  

 

This is done by creating a GUI [12] and a backend that uses an API to communicate with the 

different libraries such as matplotlib, numpy, scipy [3]. From the GUI the user can read a file 

from a directory on the computer. After a file has been read in, and it’s a valid and correct 

file. The data will be represented in the GUI. From that point the user can interact with the 

data and the different functions in the software. The settings for saving data that is received 

from the measuring equipment will also located in the GUI and can be modified from there.  

 

Once the settings have been applied the software should listen to the serial interface and 

save the data bursts that are being sent. This can be stopped using a stop button.  

 

In the menu for the device settings there should be a list of available equipment, number of 

channels that will be logged, filename and where it will be saved to, file format and also if 

there are any additional comments for the data.  

 

MATLAB has plenty of methods to work *.csv files and Excel has plenty of tools for *.txt  and 

*.csv file opening possibilities to work in Excel or Matlab. It is beneficial with such file types 

included in the program. The *.dpd file structure, being an older custom file type, has no 

general solutions in how to read the file type using for exampel Python, therefore a custom 

implementation must be used in order to read it. The implementation must be custom written 

for whatever language or other software the files must be read into. By having a meeting 

with the creator of the original Manyscope-program a better understanding on how the *.dpd 

files are constructed and how a custom solution can be implemented. 
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4.3.1. Basic programming structure 
 

Parallel programming was used in Python to minimize the bottlenecks that could be caused 

by the classic control flow from top to bottom of executing code. By separating the active 

data logging from the GUI, it's possible to interact with the GUI while it’s running and won't 

interfere or restrict the data that the instrument is sending. It will possibly make it more 

redundant and less likely to miss data sets that are sent from the instrument. The thought of 

how this will work is presented in Figure. 7. 

 

 

 

Figure 7. The basic thinking behind the structure of the software without the actual implementation. 

 

With this method there are basically two “independent” programs running on the same 

machine, but they are communicating with each other. It uses different cores on the physical 

computer processor, so there is minimal chance that they will interfere or halt each other, as 

described in chapter 3.6. There is however a restriction on how fast the program is, and that 

is the actual hardware that it’s running on. That is also one of the ideas with using parallel 

programming so that it will, despite a slower machine, run as effectively as possible. 

 

4.3.2. Using VISA library 
 

To read the data that an oscilloscope or other measuring equipment is providing there is an 

industry standard data protocol that is used. It’s called VISA and is implemented in Python 

using a module called PyVISA [13]. Communication with the equipment over the serial port 

also enables communication using other interfaces than USB. PyVISA has some integrated 

functions that allow the user to ask the equipment to identify itself and for it to send its data 

plot during set time intervals. It can control the equipment without having a person 

physically interacting with the equipment.  
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The use of the VISA library is by default fairly straightforward. To establish a communication, 

first initiate an object of the VISA-library. It is possible to add a path to a specific VISA-library 

by adding a string argument with its path.  

 
>>> import pyvisa 
>>> foo = pyvisa.ResourceManager() 
 
 

 
When the object is declared it inherits all the functions and modules that are contained in 

the PyVISA library. Using the following function the computer can ask the instrument 

connected to a specific port to identify itself. 

 

>>> print(foo.list_resources()) 
('ASRL1::INSTR', 'ASRL2::INSTR', 'GPIB0::12::INSTR') 
>>> inst = foo.open_resource('GPIB0::12::INSTR') 
>>> print(inst.query("*IDN?")) 

 
By using the standard  >>> inst.query("*IDN?") which is the standard message for 

SCPI  communication using VISA to ask the instrument for its name. If the instrument 

responds with a text string it means that it has understood the command and is able to 

communicate using the VISA specifications.  

 

After that it’s important to configure the instrument properly so it can understand messages 

and commands. First and foremost, it's important to know what the attributes are for read 

and write termination. It differs from manufacturer to manufacturer but is usually written in 
the instrument’s manual. If not, it is a trial-and-error situation. Common terminations are ‘\n’ 

or  ‘\r’. 

 

>>> inst.read_termination = '\n' 
>>> inst.write_termination = '\n' 

 

After that it's important to set the baud rate which is the specification of which rate bits are 

transmitted over the communication channel. This is specified in the user manual of the 

instrument.  

 

>>> inst.baud_rate = 57600 
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Now the instrument is ready to communicate with the software. 

The next hurdle is to gather the data from the instrument. Using the module, the software 

can ask the oscilloscope to send its curve: 

 
 
>>> values = np.array(inst.query_ascii_values('CURV?')) 

 

Writing it to a variable “values”  that is a NumPy array, and also converts the ASCII values to 

numerical values. This process is slow, since ASCII takes up alot of data. And here it might 

also differ in what way the instrument sends data, could be ASCII, or HEX or data separated 

by ‘$’. So it’s important to make sure what kind of data and how it’s formatted.  

 
A much faster way to send data is in Binary value such as U8. This is done in a similar 

manner where the software can ask the oscilloscope to send its data: 

 

>>> values = inst.query_binary_values('CURV?', datatype='d', is_big_endian=True) 

 

To know what is in the addressing, it can be decoded using this standard form of how the 

USB COM-port answers and its syntax: 

 
USB 
INSTR 

USB[board]::manufacturer ID::model code::serial number[::USB interface 
number][::INSTR] 

 

 

4.3.3. Plotting data 
 

When plotting data, the Matplotlib module was used to make it like the MATLAB plot tool and 

also have similar functionality, such as its ability to be interactive and have the possibility to 

move around and zoom in the plot window. 

 

When plotting data, it is depending on the user’s desire to plot all available channels in the 

stored data or singular channels. The data is stored in a dictionary variable, with the channel 

name as a key and the corresponding data as a value array. This makes it easy to call for a 

specific channel by searching for its name, or by iterating over the data and plotting all the 

keys in the dictionary. A dictionary is also based on a hashtable key, which is a fast way for 

the software to find the memory location of the stored values corresponding to the keys.  
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4.3.4. Saving data 
 

When implementing the feature to save data to different file types of the students primarily 

focused on *.txt and *.csv as well as the option of zipping them. Multiple scripts were written 

for each file type in order to test performances between different methods. While testing, 

five channels were created with 100 000 randomly generated data points each in order to 

benchmark the higher end of real usage, as the supervisors had mentioned that the large 

files supplied to the students were in fact much larger than the typical runs. The scripts were 

tested with identical data and timed to determine which was more effective at saving data. 

 

The *.txt saving script that was chosen was about twice as fast as the others by simply 

processing and writing shorter bursts of data into the file multiple times instead of 

processing everything and writing in bulk. This is probably due to having a string type that 

contains multiple hundreds of thousands if not millions of characters are not a very efficient 

way to write to a file. Another method used was to avoid nested for-loops as they are not 

very efficient, instead the use of list comprehensions was used, however the type conversion 

between lists and strings also took a considerable amount of time. Therefore, the simple 

burst saving method was used. 

 

When saving to *.csv files the students tried the built-in csv library as well as using numpy 

and pandas open-source libraries. Tests showed that the normal csv library was efficient, the 

pandas however was about 20% faster so the method using pandas was implemented in the 

final program. Both methods of saving data in *.txt and *.csv used the same input data and 

when comparing them to each other they were close to the same speed. The csv files were 

smaller but only marginally.  

 
As previously mentioned, these filetypes are much larger than the *.dpd files, which also was 

implemented in the new program, since they are written in ascii while dpd is mostly 8 bit 

binary, therefore the alternative to zip data was also implemented in the Pyscope program. 

When zipping files there is also the alternative to remove the file from the original path in 

order to save disk space. 

 

4.3.5. Using mathematical functions  
 

The data is analyzed using modules such as FFT and Hilbert in the SciPy library. It gives an 

easy-to-use module that has a data input as an array of amplitudes on an equally distributed 

timeline, and returns an array of magnitude data corresponding to present frequencies that 

are present in the measuring data. It’s also easy to implement new and other analysis 

functions that are a part of the standard libraries. The need to reshape the data that the 

oscilloscope is providing is easy to do using data structure modules such as Pandas or 

NumPy.  
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5.  Result 
The use of a computer to save data from an instrument running a long test is problematic 

and introduces steps that need to be managed and maintained by personnel. 

 

 Manyscope 
 

In investigation of the Manyscope software during the first days of the project, it was quickly 

determined together with the project supervisors that the amount of work was outside the 

scope of this project, since most of the workload was in porting old code from C++ Builder 6 

Borland base to a newer C++ Builder 10 base. This was further substantiated by the 

originator of the code that estimated that it would take him about 2-3 months to port this 

code [7]. 

 

The software works with multiple oscilloscopes, hence the name Manyscope. It can be set 

up to theoretically read as many channels as possible. It was designed to run big tests with 

several channels and one channel has to be set as a trigger for all devices during the test. 

 
When looking into what could be done with the problematic installation of Manyscope it was 

concluded that it is not a complicated problem rather a time consuming one. Every time 

there is a new update to the drivers, there would have to be a new installation file created for 

that version, and that version would later have to be installed on the user’s computer. When 

just the .exe file is created and replaced in the installation folder, this mitigates the need to 

run an installer more than the first time to create the necessary paths on the end user's 

computer. When it comes to a VISA installation, it can be bundled into the installer for the 

software by adding it to its installation library. 

 

 Decoding a .dpd file 
 

The *.dpd format is described in chapter 3.5 and the following result is how it is decoded 

using Python. Since the format of the files were consistent and only the data stream varied, 

the same piece of code could be used to find and store the channel's information. This was 

by extracting parts of the binary data row by row, converting it to text and saving the index 

of where it ends in order to find the next row. 

 
def findNextRow(text, lastrow = 0): 
    rowindex = text.find(b'\r',lastrow)+1 
    nextrowindex = text.find(b'\r',rowindex) 
    return text[rowindex:nextrowindex].decode('ascii'),nextrowindex  

 

The function findNextRow() does exactly that: you input the entire file as well as at what 
index the latest row started at, it then scans for the next binary equivalent of ‘\r’, which indicates 
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a new row. The text between the rows first index and last is then returned as a decoded string, 
along with the index of the next row, to variables. The same function is used over and over to 
extract the information about the channel. 
 
When all the rows with information have been processed then the data has to be extracted, in 
what way the data has been written is found in the name of the channel and can therefore be 
determined how to proceed. This determination process is described in the chapter 3.5 
Decoding a *.dpd file. Depending on whether it's a U8 (8-bit data) or U (16-bit data) different 
methods for decoding the data will be used. 
 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
14 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23  

if ty == '|U|': 

nwri = int((int(numb_of_data)+63)/64)*64 #calculates amount of bytes 

rawdata = alltext[radindex+1:radindex+nwri*2+1] #extracts raw data 

data = unpack('>'+'h'*nwri,rawdata) #extracts signed 16bit int data 

radindex = radindex+nwri*2 #updates rowindex to next channel 

ch_class.add_data(info,[d for d in data[:int(samples)]]) 

    #saves all information in a class 

elif ty == '|U8|': 

    nwri = int((int(numb_of_data)+127)/128)*128 

    data = alltext[radindex+1:radindex+nwri+1]#Extracts unsigned 8bit int        

    radindex = radindex+nwri #updates rowindex to next channel 

    ch_class.add_data(info,data) 

else: 

    Pass #other types not implemented 
 

 
  
All the channel information along with raw integer data is saved to a class. The channels can 

then be sent through a processing function which creates the true waveform using the 

included data. 

 

After that it creates the dictionary with the channel name as a key and the corresponding 

array of data points as a value. Note that the data is constructed using list comprehension, 

and when applied in the main code it creates a nested list that has to be taken into 

consideration. The resulting data after the file has been read in will be located in the 

dictionary with the following structure: 

 
     Dictionary = {‘Ch1’ : [1,1,1,1], ‘Ch2’ : [2,2,2,2], .....} 

 

This is an implementation to make the software backwards compatible and have the ability 

to read the old file format *.dpd that has been used previously. 
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This was verified by reading existing files provided by the supervisors and managing to 

recreate the exact same data plots from these files. Both the U8 and U standard. This 

validates that the processing and data handling was correctly implemented.  

A time of less than 10 microseconds was requierd to read a *.dpd file containing 4 channels 

with 100 000 data points each. 

 

 Mainmon 
 

The resulting update to the  Mainmon program was a updated GUI and ability to save data to 

different file formats, *.txt and *.csv.  When comparing the sizes of files in both *.txt and *.csv 

formats, the student realized *.txt and *.csv were more than five times larger than the *.dpd 

files which they thought would not be sustainable if the company would opt into using any of 

them for large scale runs. The students added a zipping function to compress the files 

further. 

The old interface shown in Figure 4 and 5, got replaced by a more compact and improved 

overview GUI, seen in Figure 8. Easier on the eyes for new users, with a select menu to 

focus on the parameters and setting important for the specific purpose when using the 

program with less clutter. The new interface has a matt gray look, and it focuses on how the 

program is used at Hitachi ABB. The need to show and hide specific things when switching 

modes was no longer needed which made the program smoother and faster to run. A lot of 

unused functions were removed like the analysis, calibration functions. 

 

 

Figure 8. Depicting the final result of the Mainmons GUI with the tab system implementation. 
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A channel selection bar was added, seen in Figure 9, at the request by the supervisors. This 

allows for a more detailed analysis, adding the option to focus on a single channel at the 

time. 

 

 

Figure 9. The added functionallity of pressing the green button to activate a specific channel. 

 

As shown in Figure 10,  it's now possible to save the data in more file types. From the 

dropdown menu the user can select the filetype that they wish to save data too. After that 

the user can start the test and data will automatically and continuously save the data in the 

same file format. The data structure is shown in Appendix 4, for each of the corresponding 

file types. 

 

 

Figure 10. Showing the tab menu to accessing all the different settings. 

 

The updated code structure for the Mainmon program can save files in *.csv, *.dpd and *.txt 

for future analysis. The size of the files remains the same or is a bit larger. The save time 

remains the same, the program runs equally fast as before. The resulting change has had no 

significant impact on the software itself, just added more functionality to it. 
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Figure 11. Showing the specific case and the resulting changes that was added to the code. 

 

In Figure 11, the changed code is shown with addition of the option if it should be ZIP:ed and 

also case structure for the different file formats and how it was implemented to the existing 

code structure. 

 

 

Figure 12. How the zip function is implemented and works. 

 

From Figure 12, we can see how the ZIP implementation was done and the corresponding 

code for it. It starts by creating a directory with the *.zip extension and then gets the path to 

where the file will be saved. It looks up the directory to that specific path and checks if the 

zip library exists or not and depending on that, it either creates a new zip library or opens up 

the existing one. The subVI will take the specified file and add it to the zip library and 

remove it from it’s previous directory. 

 



Result 5 

27 

There is no easy way to implement universal instrument drivers or automate the installation 

of drivers. To implement a new driver, the students had to look through the manual of the 

oscilloscope and through specific instrument operations get the data. Implementation of 

future drivers through the backend code of the Mainmon is found in a block diagram called 

“testTrig&get.vi” depicted in Figure 13.  

 

 

Figure 13. Depicting the triggering issue for a instrument and the main VI where the subVI for triggering is 
implemented. 

 

The problem with the double trigger persisted. Due to not being able to run a full testing of 

the software at the company’s lab.  

 
The way to install the Mainmon remains the same. To install the program, have Labview 

installed and simply copy the main folder containing all the subVI:s. Paste it to a desired 

location of the computer. After that, locate the file in Mainmon named 

“MainMon_launcher_v.3.3” and right-click it, go down to the option “Create Shortcut” and 

press it. After that, add the shortcut to a desired location on the computer. 

 

 Python – PyScope  
 

The main goal was to create a program with the ability of saving and storing data as a 

standalone process, meaning that it would not be hindered by the use of the GUI. Where the 

focus was to have specific functionality tailored for usage during lab-testing. The user 

interface was made with an simplistic mindset allowing user quick access to settings and 

overview. 
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This is done by the use of parallel programming described in chapter 3.6  that runs the two 

processes asynchronous. That was achieved by the use of PyQt5 as an API that connected 

together the different libraries and built the interactive modules.  

 

The “Front panel” is created when the software is started. The main code initiates the 

dependencies and their functions. This gives access to all the functionalities and modules. 

By pressing buttons, different functions will run, and in some instances new windows will be 

launched, such as settings, plot window and current saving session. Shown in Figure 14. 

 

 

Figure 14. Depicting the front panel, that is the main window to control the software. 

 

In the settings window Figure 15, the user can acquire an instrument and establish 

communication with it by pressing scan for instrument. If successful communication is 

established the instrument will appear in the window and the user can choose the 

instrument to communicate with, and its information will apare in the corresponding window 

below.  

Under the tab “Channels setup” the user can define the amount of channels and their names 

and units. If no channels are defined, the software will by default assume there are four 

channels and use Ch{1,2,3,4} as names. In “Save Location” the user must define a path to 

where it wants the files saved on the hard drive.  

 
In Figure. 16, the “Running session” is shown. This window will display information about the 

current test session that is running, or if it is active or stopped the status will be displayed in 
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this window. If an error has occurred during the running session, it will be displayed in the 

error box. 

 

 

Figure 16. The active session window indicating the 
status and information of the current test. 

 

From the front panel, the user can load data-files that follow the standard structure shown in 

appendix 3: Saved data structure. When data is loaded, the user has access to different 

functions such as a FFT- analysis, or applying a moving average on the plotted data to 

eliminate noise and giving a more defined line of the channel data for better visualization. 

The user can also apply cursor functions. If the checkbox for cursors is applied, then in the 

plot window the user can shift+left/right-mouseButton-Click to snap the corresponding 

cursor to the closest data-point and it’s coordinates will appear in the corner. In Figure. 17 

the created plot and associated tools that were specified are shown.   

 

Figure 17. The interactive plotting window with its cursors. 

Figure 15. Depicting a tab from the Settings window 
where the settings for the instrument and saving can be 
set up. 
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It plots stored data, so it never interrupts the current running saving process. This gives it 

the ability to run analysis on the stored data and also step through the individual data files 

from the GUI by using the “Next” and “Previous” buttons on the front panel. The analysis 

function buttons are basically an event call function that calls the class function 

corresponding to the desired tool. 

 

 

Figure 18. Depicting how different classes and panels communicate with each other after the software has been 
initiated. 

 

 

In Figure.18 the programming structure shows how the different blocks and panels interact 

with each other and sends data. PyScope is a *.dpd, *.csv and *.txt file reader, with Matlab-

like plotting capabilities. This was done using the libraries described in the theory section. It 

provides several high math solutions such as FFT and Hilbert transform for a quick analysis 

and evaluation of the saved data. 
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5.4.1. Communicating with Siglent SDS 1004X-U Digital Osciloscope 
 

The testing instrument is a Sigilent SDS1004X-U Oscilosope. It follows [14] a string syntax 

specified for this instrument. The standard standalone code to acquire waveforms that the 

save process is based on can be seen in appendix 4. 

 

The instrument follows the standard identification process described in chapter 4.3.2.  After 

communication has been established, the instrument is ready to use. All the settings for 

reading are set up manually on the instrument itself, so the software is not required to send 

any setup commands before initiating the save process. During the save process, the 

software will ask the instrument with:  

 
instrument.query("c{1,2,3,4}:< SYNTAX-COMMAND >?") 

 
There are a lot of other commands that the software could theoretically ask for. All the 

integrated mathematical functions that the oscilloscope has the ability to run and measure 

can be acquired and written to a file as well. Such as rise time, duty cycle, Pk-Pk, Event 

width and many more, especially depending on the model and integrated functions.  

 

For all channels and for all the different data that is required to recreate the actual data 

points later. The basic data that is needed is shown in Table 1. 

 

Table 1: Diffrent types of data required to recreate the measured waveform. 

“c{1,2,3,4}:vdiv?” 
 

Voltage/div (y-axis resolution) 

“c{1,2,3,4}:ofst?”  
Voltage offset  

“c{1,2,3,4}:tdiv?” 
 

dt  - timesteps  

“c{1,2,3,4}:sara?” 
 

Sampling Rate 

“c{1,2,3,4}:SANU?”  
Sampling Points 

   

 
When all the parameters are acquired, the procedure to get the waveform data can be 

initiated. This is done by sending a write command to the instrument to dump the waveform 

byte data.  

 

1:        my_instrument.write("c{1,2,3,4}:wf? dat2")  #dat2; main data 
2:     data = list(my_instrument.read_raw())[16:] 
3:     data.pop() 
4:     data.pop()  
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In row 1 the instrument sends the command for the oscilloscope to send the current 

waveform data on the screen. The program waits for the oscilloscope to send its data and 

adds all the data points to a list. The first 16 bytes are junk data with information not 

interesting for this. The two last bytes are end statements and not wave data so they get 

removed in line 3 and 4. 

At this point, the raw data has been acquired, but since the data is a 8-bit string, the values 

will correspond to 0-255 and won't take in the negative values since it is unsigned. Sigilent 

has chosen [14] to structure its data, and signing it by, having the bit data above 127 is a 

representation of the negative values and 256 as the zero. By iterating the list of raw data 

from the instrument and signing the 8-bit data to arrange it from -127 to 127 representing 

the measured value.  

 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

for n, ch_data in enumerate(channel_data): 
    for data in ch_data: # converting the RAW-data to -127 to 127 range 
         if data > 127: 
             data = data - 256 
         else: 
             pass 
         volt_value[n].append(data) 

 
 
The integer data has to be modified with the parameters for volt div and the offsets, so it 

corresponds to the measured data. At this point the software has written the necessary data 

to two variables. Now there is the possibility to either save the data or plot it. To actually plot 

the data, it has to be recreated from its integer value to the measured value by applying the 

parameters acquired in the earlier steps. 

 

5.4.2. Storing data 
 

In Appendix 4 the different structures of how the file formats are saved is shown. It’s 

important to keep this consistent so that depending on the software it can read the files and 

corresponding data.  

 

Table 2: Result from running save time test 

Filetype Size [kB] Time [s] 

*.dpd 392 0.10 

*.txt 2 275 0.38 

Zipped *.txt 156 0.45 

*.csv 2 177 0.55 

Zipped *.csv 154 0.63 
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The test is an average of 5 runs with the same file read in as an object and then written to 

each corresponding filetype. The data that is saved are 4 channels containing 100k data 

points and necessary channel information.  

 

5.4.3. Parallel processes 
 

As described in chapter 3.6 Parallel Programing the software will separate the process of 

the front panel and saving process, also depicted in Figure. 18.  

 

It utilizes built in modules that will allow the software to create a new thread [11] and move 

the process of saving to that separate thread, meanwhile the main program will work from 

it’s original thread.  

The structure was formed so that the front panel will not interact with the saving process. 

The only time it will interact is when the window is created, and an instrument object is 

passed to it before the saving process is initiated.  

 

There should not be any conflicting memory usage during the saving process since the 

memory where the saving process is working is not accessed from any other instances. All 

the functions and processes are in this way isolated from each other. By moving the process 

to a new thread, it allowed the user to continue using the GUI. If the saving process would 

not be moved, the GUI would not be usable until the saving process was done, and since it 

runs a continuous while-loop waiting for the trigger would render the GUI unusable. This was 

achieved by using: 

 

Worker = Save_process() 
worker_thread  = QThread() 
Worker.moveToThread(worker_thread) 
 
worker_thread.start(priority=5) 

 
When the worker is moved to the new thread it starts that thread, meaning it starts running 

the process in that location with a unique ID. The use of calling functions belonging to that 

thread is done by calling:  

 
worker_thread.started.connect(saving_function) 

 
This results in initiation of the while-loop that is subsiding within the saving_function() 

method. To reduce the risk of memory allocation error, the software handles the function-

calls using slots and signals that Python handles. 
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 Why VISA is necessary  
 

Described in chapter 3.5, VISA is a specification that was implemented to make it easier for 

instruments using different interfaces to communicate.  

VISA libraries are offered by several vendors, such as Keysight, Nation Instruments and 

many more. Most of them work with arbitrary devices, but can be limited to certain interface 

devices, such as different vendor’s GPIB cards. [8] 

 

The VISA library acts as an intermediate for software and serial communication I/O. It gives 

the software already defined paths it can use. Excluding the use of this library would be 

futile. Looking back to Figure. 2  it is evident that it is required for the implementation.  

 
The software calls the VISA library that has specific bindings that can leverage standard 

implementations.  All the software, Mainmon, Manyscope and PyScope use these libraries to 

interpret the data and communicate with the instruments. The slight exception is when 

Mainmon communicates with a NiDAQ, since it’s in NI’s own echo system. 
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6.  Analysis and discussion 
 

 Goals of Mainmon 
 

The *.dpd files were created in a time where data storage was a rarity to come by and 

valuable to preserve, therefore it was structured with data storage in mind. Today's 

processing power has no problem handling the larger file sizes. The process and work at 

Hitachi ABB, although appreciated if the processes goes fast and the file sizes are small. 

Since it’s still unnecessary for the files to be bigger than they have to be. However, in terms 

of flexibility by implementing the ability to save as a *.txt or *.csv is significant for Hitachi 

ABB. 

 

The most important part of a user interface is to give the user an interface that highlights the 

critical data, where the most important buttons are the easiest to access and to give an 

simplistic experience, which the students consider the new interface does. The GUI is now 

more modern, it will take some time to get used to but have all the functions of the old UI. It 

is flexible with more screen real estate for the plot and information does not overlap other 

settings on the menus as it used to. The data and information on the screen that was not 

used by Hitachi ABB has been hidden to not distract and should give a cleaner look to the 

GUI. 

 

The trigger problem was embedded deep inside the VIs and code in the Mainmon software. 

With the help of the original creator, we dove inside the backend files to try and solve it but 

with no success. A completely new iteration of the triggering function in Mainmon would 

probably have solved this problem but with a limited time frame and it being a complex 

problem. We believe that the existing trigger problem is on the following path. 

 

Mainmoon launcher v3_3 { case “Testtrig”  }  →  in i testTrig&get.vi { case “4” }   →  MultiUni 

Mx.vi { case “acquire” }  →  MultiUni mx Acq.vi {SubVI}  →   
MultiUni mx init.vi { case “trigger” }.  

 

Alternatively, going through the SubVI’s directory, and finding the “MultiUni mx init.vi” 

program and opening would give the same result. This subVI to the main program handles 

the triggering functionality. 
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There was also a thought about adding the function to have the option of triggering on the 

falling edge as well as the rising edge. This can be implemented by extracting a controller 

from the trigger VI. The existing one is controlled using an integrated LabView mx function 

already. This is further substantiated when looking at Figure 19. 

 

 
Figure 19. Showing the function for triggering on the rising edge of a signal. 

 
There has to be some testing to make sure that it works correctly, and since we did not have 

the ability to do so, we chose to leave it out since it could introduce unforeseen bugs. All 

trigger related problems are believed to be found in the given directory but some changes 

have to be implemented through all nestled vi’s used in order to work.  

 

 Comparing PyScope and Mainmon 
 

One point that could be worth looking into is the use of Python as an environment to run the 

code in, it can be compared to how MATLAB is used. This would mitigate the need to 

compile the code and create an installer for a program. It would open up the possibility to 

update the drivers easier, since there would be no need to re-compile the code and send it 

out. It would just need to add a few lines of code as a function or module to existing code by 

using a import statement such as the following example: 

 

>>> import New_VISA_driver 

 

Or adding the actual code lines to the existing code base. This would on the other hand 

require that the end user has a Python environment installed on their computer. It's free to 

use and download software that does not take up much space, it’s possible to think of it as a 

solution. It would open up the possibility to on a regular basis add functionality such as 

analyzing tools and similar functions or remove unused functions. 
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Most of the time that is required will be in the communication of the instrument, so it won't 

really depend on how fast the software is. Significant changes in the amount of data and the 

amount of channels won't impact the time for each read. The baseline was 7000 data points 

for one channel, and it required 0.35 sec to read the data and store it. While reading 140 

000 points and 4 channels required 0.56 sec. This indicates that the bulk of time is spent on 

deadtime waiting for the instrument to communicate.  

 

The Manyscope opens files faster than the PyScope, the Manyscope opens up *.dpd files 

while PyScope can also open *.txt and *.csv that may or may not be ZIPed. While opening 

files could disrupt the original function of the Manyscope it does not disrupt the purpose, 

that is being able to see data easily. 

 
Hitachi ABB will be able to continue to read old files, such as *.dpd format in the ManyScope 

but for the future use of  PyScope, it can read read *.csv, *.txt and *.dpd files. Using 

PyScope will come with a more modern look, plot tools capable of advanced mathematics 

and analysis of the data. There is also an easier way to implement new functionality by 

extending the use of the included libraries for mathematical and statistical use. 

 

6.2.1. Using open source libraries  
In PyScope we implement libraries and dependencies that are open source, and not always 

technically backed by a company. The aspect of open-source software has to be taken into 

consideration. MATLAB is provided by Mathworks and is a commercial product that is 

licensed for a certain amount of money. The company is careful to make their product work 

correctly and provide a well derived software. They have a monetary incentive to do this, it 

gives a better customer experience and an edge compared to competitors.  

 

Most open-source libraries are maintained by volunteers and dedicated communities. To 

have a dependency for a software that is not backed by an organization whose goal is to 

stay ahead of competition can be hazardous sometimes. 

 
For the dependencies that are used in this software, they were chosen due to their size in 

the community and utilities. For example, SciPy is open source, but it’s backed by Berkeley 

University. They use their libraries and have scientists that are dedicated to supporting and 

updating that library. It’s not always bad to utilize community backed software. Looking into 

the OS Linux, it's technically an open-source software that is running on a Unix-like system. 

It's one of the most used and popular operating systems that exist worldwide. It’s maintained 

by a community. If a software has a large user base and utilities, there won't be a drop in 

maintenance. So, looking to the future, there won't be a problem in the coming 10-20 years. 

During that time, it can be evaluated if there is a need to sidestep this solution or if it's time 

to develop something new. At that point new technology has to be taken into consideration 

since it is a rapidly developing field and there might be new and better solutions to be 

applied to that software and/or hardware. 
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 Why changing filesystem 
 

We were not familiar with the *.dpd files, but then again today's computer programs aren't 

either, which makes the possibility to use other formats useful. The data in the *.csv files as 

well as in *.txt is already processed, which makes the data easy to handle. Users that do not 

know how the data in the *.dpd files is written has to firstly read and decode it, but then also 

process it in order to get the correct information, *.csv files and *.txt are therefore a lot 

easier to handle for people not familiar with the *.dpd format.  

 

It's also important to take the hardware aspect into mind when comparing the speeds of 

saving data. Since old Hard drives use a magnetic disc that spins at either 5400rpm or 7200 

rpm they have a set rate of speed for writing and reading data. Depending on where on the 

physical disc and how fragmented the data is can affect the time. Meanwhile a SSD Solid 

state Drive has Solid Memory which is much faster for reading and writing data with less to 

almost no fragmentation.  

 
The *.dpd files are very effective, so the students wanted to implement the possibility of at 

least reading the files. When implementing the possibility to read the files the understanding 

of the structure grew and the ability to save to *.dpd files were also implemented in order to 

stay consistent with previous software standards. If needed, Hitachi ABB can easily look at 

samples from the Mainmon program, and if desired, convert it to any other format. 

 

 

 Creating individual drivers for different manufacturers  
 

Each new device communicates in a slightly different command syntax-string way and 

therefore it needs its own drive corresponding to it. For example, the Siglent uses 
instrument.query(“wf?, data2”) to get the waveform data points. Meanwhile, 

Tektronix uses instrument.query(“wf?”). So, the implementation of using the VISA 

library and SCPI communication is the same, but the syntax for sending string commands 

may differ for each instrument and manufacturer.  

To create a drive there has to be physical testing and verification with that instrument. 

Reading through the manual of each instrument to get an understanding of its specific 

syntax, so there will always be a hazel to implement new drivers into the software. 

 

6.4.1. New drivers for software  
 

Since the software is a standalone product, it’s compiled into a bundle that runs on source 

code. The drivers must be implemented in the source code. So, each time a new driver is 

added to it, all the compilation and creating of installation files must be re-done.  
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The new program, PyScope, works with a Siglent oscilloscope. With the creation of the new 

program an engineer with experience in Python and with different kinds of oscilloscopes can 

implement new drivers for different kinds of oscilloscopes.  

 
Implementation of future drivers on the Mainmon remains a manual labor, for the same 

reason as the PyScope and ManyScope. Each manufacturer has a different way to run their 

string syntax for their instruments. With time the knowledge of the program’s functionality 

will diminish, and this can become a problem for the company in the long term. therefore, it 

is important to document all the procedures and functions. Luckily, the creator of the 

Mainmon program has already coded the possibilities to run most instruments used at the 

company through the years. 

 
7. Conclusion and future work 

 Future work 
 

The overall goals of the project were very wide. The two different software’s Mainmon and 

Manyscope had some issues that were to be rectified. 

 

The students came to the conclusion after investigating the source code for Manyscope that 

in order to implement the desired functionality and rectify the small errors in the code, it 

would have to be ported to the newer code base to begin with. Since this was outside of 

both the timeframe and the scope of the project, it was decided against going through with 

it.   

• Porting the Borland 6 source code to a new C++ 10.x code base.  

• Implementing the use of libraries  

 
When it comes to the Mainmon software, most of the overall goals were reached with 

updating the front panel, updating the GUI and adding the abilities to get an overview. When 

going through the backend of the code, it was hard to pinpoint the exact problem with the 

trigger error that made it, so it had to be triggered once or twice after changing its settings 

before registering. There must be some extensive tests on the actual trigger to solve this 

since it’s not possible to see the error when running theoretical simulations on it. 
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7.1.1. Adding functionality to PyScope 
 

The prototype PyScope is a more specific version of Mainmon that was created for a general 

use purpose more than for this specific testing environment. This gives it the ability to have 

special functions implemented that are being used for the specific tests that ABB Hitachi in 

Ludvika run.  

 

7.1.1.1. Analyzing functionality  
 

Adding more functions to analyze the data right in the program itself without adding the 

matlab analyzing tool. Such as rise time and possibly other mathematical functions to be run 

on data. 

 

7.1.1.2. Communicating via mail/we interface about errors or abnormality 
 

When discussing how the program is used and to what extent it is used, it often came up 

that the softwares was used during prolonged testing. This included leaving the test rigs 

running over weekends and extended unsupervised times. For this we think the ability to get 

notifications from the software when it detects that something is outside some testing 

parameters would be valuable, such as a machine learning algorithm or AI. And have the 

ability to send a notification via the internet or some web based platform. 

 

This would mitigate the problem with a test being ruined and having to be restarted, by 

giving the staff the chance to rectify the error and losing less test data then if the error 

would not be detected until the end of the test or some one came and physically checked in 

on the process.  

 

 

7.1.2. Suggestion for new hardware to purchase  
 

In conclusion we can see that it’s not an easy task to create new drivers for measuring 

equipment. Especially for different brands. This since they slightly differ in the way they 

communicate. There isn’t a rigorous standard that every manufacturer follows for naming 

and answering data request calls. This results in, to create a driver for a specific instrument 

someone needs to sit down and read the instructions to see what protocol it uses and what it 

answers on data requests and manually put in the parameters it needs to follow. There is no 

guarantee that it works flawlessly and correctly, you need to run some tests to verify that it 

can actually communicate and understand, even though it follows the standard SCPI and 

VISA protocols.  
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The same manufacturers usually have similar protocols in naming and answering functions, 

so it follows in an analog way to add different versions. There must be testing to verify, but 

it’s easier to implement the same manufacturer rather than new manufacturers instruments.  

 

The recommendation is to stay with one manufacturer to make it easier to update the drivers 

that the program is running and then re-compile the software and create the new installation 

file.   

 

7.1.3. Find a solution to Mainmons triggering problem 
 

When back tracing the triggering error, it was narrowed down to the trigger case. Since 

there was no possibility to try and reproduce the error in person, there could not be much 

debugging and fixing done. For future work and to alleviate the time for new users to find 

this case we included the “path” to where the problem might be by going through the main 

software in chapter 6.1. 

 

7.1.4. Why have a computer communicate with the instrument? 
The overwhelming number of new instruments, specifically oscilloscopes, has built-in 

functionality to save data to a external drive, such as SD-cards or portable hard drive. 

Compared to when the original software Manyscope was created, the technology has 

advanced and the ability to have external drives with the space up to Terabyte size storage 

for a low monetary price has been realized. This opens the possibility to have the instrument 

save data to the drive during a long test and then for personnel to offload that data to a 

computer for further analysis. On that note, it is possible to create an application that 

communicates with the oscilloscope to just check its status.  

 

For example:  

If there is a Raspberry PI connected to the instrument communicating via serial 

communication it can be tasked with checking on its status and arising possible errors and 

sending out status and information via a web-based portal, such as discussed in chapter 

7.1.1.2. While the integrated functions on the instrument can save data to a portable hard 

drive or SD-card. This would make it redundant on how the software is defined and lower 

the possibility to have software bugs and need to create new drivers for each instrument. 

Only the Raspberry must be updated with drives, but this can be done online if the 

Raspberry is connected to the internet. This is quite an easy implementation since it is not 

relying on it to work, it does not require a lot of testing to make certain that the software 

works flawlessly so that no data is lost. In the worst case, there would be a problem with the 

ability to check the instruments status, and that would still not hinder the instrument’s ability 

to keep saving data as long as it has power. 
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 Solved problems 
 

The workers at Hitachi ABB were provided with a new graphical user interface and the 

workers deemed it more usable than the new one. They were also provided a new flexible 

program for reading files of the oscilloscope, compatible with modern programs. It makes a 

more flexible future for Hitachi ABB. 2 programs more developed with more possibilities 

than before, that are easier to read for future workers at Hitachi ABB and with a not so steep 

learning curve. For the future, an engineer with experience with industry instruments and 

Python is able to understand the new PyScope program and upgrade it for new capabilities. 

 

 

 Unsolved problems 
 

It was not possible to automate the driver implementation for different instruments. Since the 

only standard that all manufacturers follow at the moment is: 

 

instrument.query(“*IDN?”)   # Identification Number/Name 

instrument.query(“*OPC”)    # Operation Complete 

instrument.query(“*RST”)    # Reset 

 

Other than that, the manufacturers do not follow any specific syntax standard. Almost all 

manufacturers have their own internal commands that their instruments understand. 

Because of that, there must be a special implementation for each model and manufacturer. 

Since all commands must be implemented with different wording. It would be very useful but 

is not possible as of today.  

 

The IVI-foundation works towards standardization of the system, so in the future there might 

be the possibility to have an automated and fully integrated program that does not need 

special implementation for each manufacturer and generation of instrument. 

 

The update of the Manyscope software created in C++ was not achieved. Since during the 

exploration of software we quickly managed to get outside the technical boundary of this 

project and dissertation.  

 
The trigger problem in Mainmon is left unsolved since it seems to be a bug in the current 

system and to resolve this, the whole structure must be re-written. The option of rising and 

falling triggers is yet to be implemented due to difficulties of adapting code without 

introducing bugs when not being able to run in a testing environment.  
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8. Appendix 
Appendix 1:  Gantschema 
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Appendix 2:  DPD-solution 
 
with open(self.file_name, 'rb') as text_file: 
   alltext = text_file.read() 
   numb_of_channels, radindex = self.findNextRow(alltext) 
   numb_of_channels = int(numb_of_channels) 
   self.chanel_data = [[] for _ in range(numb_of_channels)] 
 
   for _ in range(numb_of_channels): 
       typename, radindex = self.findNextRow(alltext, radindex)   
       typeind = typename.find('|', 1)  # söker den andra |  
       ty = typename[:typeind + 1]  # Tar fram datatypen  
 
       channelname = typename[typeind + 1:]  # Tar ut resterande data  
       self.channels.append(str(channelname)) 
       self.data_points, radindex = self.findNextRow(alltext, radindex)  
       self.data_points = int(self.data_points) 
 
       # Plockar fram all övrig information från varje kanal,  
       ytype, radindex = self.findNextRow(alltext, radindex)  # Y-axelns  
       xtype, radindex = self.findNextRow(alltext, radindex)  # X-axelns  
       self.sampling_time, radindex = 
self.findNextRow(float(alltext),     radindex)   
       xscale, radindex = self.findNextRow(alltext, radindex)  # X-axelns  
       yoffset, radindex = self.findNextRow(alltext, radindex)  # y-axelns  
       yscale, radindex = self.findNextRow(alltext, radindex)  # y-axelns  
 
       if ty == '|U|': 
           nwri = int((int(self.data_points) + 63) / 64) * 64 
           rawdata = alltext[radindex + 1:radindex + nwri * 2 + 1]  # notera 
*2 då varje data tar 2 bytes 
           data = unpack('>' + 'h' * nwri, rawdata)  # packar upp binär 
datan med infon: > = big-endian, h = short 
           radindex = radindex + nwri * 2  # uppdaterar radindex för nästa 
kanal 
           fixed_data = [round(d * float(yscale) / 65536 + float(yoffset), 
6) for d in data[:int( self.data_points)]] 
           self.channels_and_data[channelname + ' ' + ytype] = 
[float(self.sampling_time), float(xscale)] + fixed_data[2:]   
 
       elif ty == '|U8|': 
           nwri = int((int(self.data_points) + 127) / 128) * 128 
           data = alltext[radindex + 1:radindex + nwri + 1] 
           radindex = radindex + nwri 
           fixed_data = [round(d * float(yscale) / 256 + float(yoffset), 6) 
for d in data[:int( self.data_points)]] 
           self.channels_and_data[channelname + ' ' + ytype] 
=                                [float(self.sampling_time), float(xscale)] 
+ fixed_data[2:] 
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Appendix 3: Saved data structure 
 

*.txt file 
ch0;[]ch1;[]ch2;[]ch3;[]..... 
< Stattime > 
< Timestep > 
XXXXXXXXXXXX..... 
XXXXXXXXXXXX..... 
 . . . .. 
 . . .  .  .  

 
 
*.dpd file 
2020-11-05 06:40:21 : default comment; 
4 
|U8|Ch1 
99999 
V 
s 
-2.400000e-02 
1.000000e-06 
-4.960000e+00 
2.048000e+01 
ŸžžŸžŸžžŸžžžžŸžžž�žŸ�žŸŸž��žžŸžžžŸŸ�Ÿžž�žžžŸŸž�žžŸžž�Ÿžž …… 
. . .  
. . . 

 
 
*.csv file 
Time V      Position V       Moment V       Test2 V 
0.000000E+0   0.000000E+0   0.000000E+0   0.000000E+0     …. 
1.000000E-6   1.000000E-6   1.000000E-6   1.000000E-6     …. 
7.680             -0.040        0.012        0.080      …. 
7.600             -0.040        0.012        0.000      …. 
7.680             -0.200        0.008        0.080      …. 
7.680              0.040        0.012        0.000      …. 
7.680             -0.120        0.012        0.080      …. 
7.760              0.040        0.008        0.080      …. 
  .                   .               .               .     . 
  .                   .               .               .          . 

 
Where the data is separated by “,” but in table form it is converted to a blank space. 
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Appendix 4: Code to read and plot data for Siglent 1104U 
import pyvisa ,time, sys 
import matplotlib.pyplot as plt 
import numpy as np 
 
#GLOBLA VAR  
ch = 1 # Depending on how many you want to save  
 
inst_list = [] 
inst_list_namn = [] 
volt_value = [[] for _ in range(ch)] 
channel_data = [] 
channel_header = [[] for _ in range(ch)] 
chan_name_list = ["ch"+str(n) for n in range(ch)] 
chan_name = 1 
chan_dic = {} 
 
time_value = [[] for _ in range(ch)] 
     
 
_rm = pyvisa.ResourceManager() 
resource_list = _rm.list_resources() 
 
for n in resource_list: 
    try: 
        test_inst = _rm.open_resource(n,read_termination='\n')        
        inst_list.append(test_inst) 
        inst_list_namn.append(test_inst.query("*IDN?")) 
         
    except pyvisa.errors.VisaIOError: 
        print("No Communication with instrument") 
         
if len(inst_list) > 0: 
    print(inst_list_namn) 
    cho = int(input("Skriv vilket instrument som ska användas: ")) - 1 
     
try: 
    my_instrument = inst_list[cho] 
except NameError: 
    print("No intsrument") 
    sys.exit() 
 
 

#____________________ For Sigilent _____________________ 
 

my_instrument.timeout = 30000       #default value is 2000(2s) 
my_instrument.chunk_size = 20*1024*1024    
my_instrument.write("chdr off") 
 
signal = 1 
while signal > 0: 
 
    if my_instrument.query("SAST?") == "SAST Trig'd" or "Trig'd": 
        for n in range(ch): 
            time1 = time.time() 
             
            temp_ch = str(chan_name+n) 
            temp_val = my_instrument.query("c"+ temp_ch +":vdiv?") 
             
            if "" in temp_val: 
                time.sleep(0.05) 
                temp_val = my_instrument.query("c"+ temp_ch +":vdiv?") 
 
            channel_header[n].append(temp_val) 
            channel_header[n].append(my_instrument.query("c"+ temp_ch +":ofst?")) 
            channel_header[n].append(my_instrument.query("tdiv?")) 
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            channel_header[n].append(float(my_instrument.query("sara?"))) 
            channel_header[n].append(my_instrument.query("C"+ temp_ch 
+":PARAMETER_VALUE? RISE")) 
            channel_header[n].append(float(my_instrument.query("SANU? C"+temp_ch ))) 
             
            my_instrument.write("c"+temp_ch +":wf? dat2")     #Ask for the 
waveformdata; DAT2 is the maindata 
            recv = list(my_instrument.read_raw())[16:] 
            recv.pop() 
            recv.pop() 
             
            channel_data.append(recv) 
 
        signal = -1 # Aborts the while-loop 
     
    time.sleep(0.1) 
 

# --------------- Data handeling ------------------- 
for n, ch_data in enumerate(channel_data): 
    for data in ch_data: # Itterating and converting the RAW-data that was read 
         if data > 127: 
             data = data - 256 
         else: 
             pass 
         volt_value[n].append(data) 
 
for n,cha in enumerate(volt_value): 
    vdiv = float(channel_header[n][0]) 
    ofst = float(channel_header[n][1]) 
    tdiv = float(channel_header[n][2]) 
    sara = float(channel_header[n][3]) 
  
    for idx in (range(0,len(cha))): 
        cha[idx] = cha[idx]/25*vdiv-ofst 
        time_data = -(float(tdiv)*14/2)+idx*(1/sara) 
        time_value[n].append(time_data) 
 
# ---------------- Writing to dict ---------------- 
 
for n,item in enumerate((volt_value)): 
    chan_dic[chan_name_list[n]] = item 
 
print(time.time()-time1) 
 
# ----------------- Plotting ------------------------- 
 
print(len(time_value)) 
fig, ax = plt.subplots() 
#pl.figure(figsize=(7,5)) 
for item in volt_value: 
    ax.plot(time_value[0],item,markersize=2,label=u"Y-T") 
ax.legend() 
ax.grid() 
plt.show() 
 
     
#if __name__=='__main__': 
#    main() 
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