Signo Versus A Spreadsheet

Signo is a modern Windows (95/98/2000/NT) program for the inputting, analysis and graphing of scientific and engineering data.  (It also runs on MacIntosh computers with a suitable Windows emulator; contact us for details.)  Most scientists, engineers and technicians are already familiar with spreadsheet software.  In fact, a spreadsheet is a very convenient tool for the quick simple calculation or analysis of a small set of data.  Why is a more specialized program like Signo needed if a spreadsheet is available?

The basic answer to this question is that Signo is essentially a highly specialized spreadsheet that is optimized for the task.  When the technical worker is faced with processing many data sets, each containing many thousands (or more) of data points, the use of an ordinary spreadsheet is simply impractical.  It would be like trying to use the screwdriver in your penknife to assemble an automobile.  A much more varied and sophisticated toolbox is needed.  For scientific and technical data, Signo is that toolbox.

The first table below is a general comparison of Signo with a typical spreadsheet.

	Basic Feature
	Signo
	Spreadsheet

	Data Organization:
	Engineering/scientific/technical
	Business

	Data Inputting:
	
	

	Read text files
	Yes
	Yes

	Read wide range of binary files
	Yes
	No

	Read dedicated file formats of digital recorders
	Yes: Nicolet, LeCroy, Tektronix
	No

	Preview ANY file.
	Yes
	No

	Built-in text file editor
	Yes
	No

	
	
	

	Data Capacity:
	
	

	Maximum data points in one data set
	Up to 256 million data points 
	65 thousand 

	Maximum number of data sets
	4096
	256

	Total capacity in data points
	256 million
	16 million

	
	
	

	Data Output:
	
	

	Write text files
	Yes
	Yes

	Write spreadsheet files
	Yes
	Yes

	Write compact binary files
	Yes, optimized for efficient use of disk space
	No

	
	
	

	Automation Capability:
	
	

	Programmable
	Visual Basic Script, Java Script
	Visual Basic

	
	
	

	Other Features:
	
	

	Built-in calculator
	Multi-line, operate on whole data sets or individual data points.
	One cell at a time.

	Multi-level undo
	Yes
	Yes


A key difference between Signo and a spreadsheet is in how each program is organized.  A spreadsheet handles data one number (“a cell”) at a time.  There are times when such an organization is appropriate.  But when a scientist/engineer/technician is working with digitizing oscilloscopes/recorders, the logical unit of interest is the whole data set or signal.  Signo can let the user inspect and change individual data points, but most usefully, Signo handles the data as whole signals.  

An example will illustrate the difference.  The technical worker conducts a test, measuring a shock wave with an electronic accelerometer.  The data are a series of numbers representing the voltage output of the accelerometer as it changes with time.  To get that data into a spreadsheet, the user must first produce a file that the spreadsheet can read.  Some digital recorders can produce such a file directly although it will be quite inefficient in space usage.  Typical memory depth in such recorders is at least 8000 points per signal.  The spreadsheet compatible file will require at least 64 kilobytes (and more likely, >128 kB) to hold the data.  For only one pressure signal, this inefficiency is probably tolerable.  But if the experiment employed 10 accelerometers and many experiments are to be performed, the size and convenience of such files becomes a significant problem.  

Once the spreadsheet reads the file, the user really wants to work with his data as true motion (for example, in feet/sec/sec).  He must enter the calibration factor of the accelerometer into a cell, then create new cells, each with the formula “NewCell = OldCell * CalFactor”.   The user is also likely to be interested in the velocity of the test object, that is, the integral of the acceleration.  A formula can be generated that will perform the numerical integration and fill new cells in the spreadsheet with the velocity data.  Finally, the user will want to look at graphs of the acceleration and velocity versus time.  A separate column of time values for each acceleration value must be created.  Then the graphing features of the spreadsheet can be used to produce the graph.  All of these steps must be repeated for each accelerometer signal.

If Signo is available, this entire process can be simplified and sped up, reducing manpower costs and reducing the chances for errors.  The oscilloscope data can be stored in compact binary formats; per the example, each file would need only about 9 kilobytes.  Those files, all ten at a time for each experiment, are read directly by Signo.  With only a few mouse clicks, the scale factors can be entered.  Again with only a few mouse clicks, all ten signals can be graphed on a common set of time and acceleration axes.  Finally, a few mouse clicks produces a new graph of the integrals (velocity data).

The next table compares data analysis features.  Note that all of these mathematical operations can in principle be implemented in a spreadsheet.  But the process will be quite time consuming, with each user having to “reinvent” the logic, a likely source of errors.  With Signo, these capabilites - which are the “bread and butter” of daily analysis of technical data – are available with just a few key strokes or mouse clicks.  The benefit of Signo is that it is optimized for the analysis of technical data.  

	Analysis Capabilities
	Signo
	Spreadsheet

	Basic Data Analysis:
	
	

	Scaling, Amplitude shifts, Baseline setting, Timebase adjustments
	One step
	Laborious

	Pulse shape analysis
	One step
	Laborious

	Statistics: mean, rms, offset
	One step
	Laborious

	
	
	

	Advanced Data Analysis:
	
	

	Fourier transforms
	One step
	Very Laborious

	Digital filters
	One step
	Very Laborious

	Least-squares fits
	One step
	Laborious

	Integration and differentiation
	One step
	Laborious

	Interpolation
	One step
	Laborious

	Distribution analysis
	One step
	Laborious

	Auto correlation
	One step
	Very Laborious

	Cross-correlation of 2 signals
	One step
	Very Laborious

	Convolution of 2 signals
	One step
	Laborious

	Pulse analysis: risetime, falltime, peaks, FWHM
	One step
	Laborious

	Data smoothing
	One step
	Laborious

	Signal merging: addition, subtraction, division, multipication
	One step
	Laborious


The final table compares graphics features.

	Graphics Features
	Signo
	Spreadsheet

	General Organization:
	
	

	Graph styles
	Scientific: Y versus X, Y versus time, 2 dimensional contour maps of 2 or more data sets 
	Business oriented: pie charts, simple series, XY

	Multiple graphs visible
	Yes, at any time to permit comparison of data.
	Possible but changing from full screen single graph to many graphs is difficult.

	Graphical readout of relative signal changes with mouse
	Yes
	Not available



	Graphical readout of integrals with mouse
	Yes
	Not available

	Text annotation of graphs
	Yes with optional linking of each text to its relevant data
	Yes but no links to data

	Smart linking of axes limits to the data graphed
	Available at all times.
	Only when graph first created

	Smart link of grids to axes
	Available at all times.
	No.

	Logarithmic axis with arbitrary limits
	Yes
	Limited to full powers of ten only

	Each trace adjustable for line thickness, color, symbol, style
	Yes
	Yes

	Error bars
	Each data point can have unique error values in both X and Y
	Error values fixed to common value for all data points.

	Axis markers
	Up to 26 markers, available to all graphs
	Not available.

	Easy addition of new traces to existing graph
	Yes, a few mouse clicks
	Laborious and non-intuitive

	Independent cursor reads data values
	Visible at all times
	Mouse must be pointed at specific data point.

	Changeable graph limits
	Single dialog or pan/stretch with mouse
	Separate dialogs for X and Y axes only.

	Memory of recent graphs
	Unlimited
	Not available.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary

A spreadsheet can be a very useful tool for a scientist/engineer/technician.  But when that professional is dealing with thousands of data points from many sensors in many experiments, a spreadsheet is a very inefficient way to work with the data.  The tasks of collecting such data, organizing it, analysis and comparative graphing requires an optimized tool.  Signo is such a software tool.  Using it, you can quickly and reliably process your data and draw useful conclusions about the outcome of the experiments.  The cost of Signo is insignificant compared with the savings in manpower time and improved quality/reproducibility of analysis. 

