A Pictorial Introduction to Spreadsheet Composer

Introduction

This document provides an introduction to the Excel Add-In ‘Spreadsheet Composer’ using screenshots as illustrations.

The document is best viewed with the zoom setting selected as ‘page width’ and the resolution set to 1024 x 768 pixels.

Activating Spreadsheet Composer.

Spreadsheet Composer can be activated by selection from the add-ins list under the Tools menu. 
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Selection of the add-in will cause an additional item to be added to the Tools menu.


[image: image2.png]HERY[4 e =

AutoCorrect.

%

B

‘Share Workbook.
— 1 Merge Workbooks,

Gl

Goal seck.
Scenarios.
Audting »

Macro »
Addns

Custorize,

options.





Selection of the ‘Add Composer Sheet’ option causes an extra worksheet to be added to the current workbook.  This worksheet offers the Spreadsheet Composer processing options.
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The buttons on the left of the Composer page offer the different processing options, the most important of which is the ‘Compose’ button.

The Compose Function

The compose function is the core capability of Spreadsheet Composer.  It enables the user to define a spreadsheet calculation as a series of small interlinking steps and to combine those steps into a single complex formula at the click of a button.

The following images illustrate the operation of the function.

The first image shows a spreadsheet calculation to determine the annual percentage growth of an investment.  The image shows a number of calculation steps.  This calculation is performed in column D.  The calculation steps have been fully commented.  This is just an aid to understanding. The comments are not necessary for the operation of Spreadsheet Composer.  

The calculation shows that an investment, which grows from $100 to $400 in two years, is growing at an average rate of 100% per year.  This would correspond to the case where it grew from $100 to $200 in the first year and from $200 to $400 in the second year. 
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To compose the calculation into a single formula it is necessary to select the final cell in the sequence (cell D14 which has the value ‘100%’) and to click the ‘Compose’ button.
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This image shows the outcome.  The composed formula is written into cell B5.  The contents of cell B3 show the composed formula as a text string.

It can be seen by inspection that the composed formula 

B5 = ‘+POWER(D9/D8,1/D10)-1’ 

is exactly equivalent to the original sequence of calculations.  


D11  = ‘+D9/D8’; 


D12  = ‘+1/D10’; 

D13  = ‘+POWER(D11,D12)

D14  = ‘+D13-1

Furthermore, they both compute the same value ‘100%’.  The equivalence of the two calculations can be further verified by comparing the values for different input values.  The input cells have been formatted in purple italics by the compose function.

A rule of thumb is that an investment needs to grow at approximately 15% per annum in order to double its value in 5 years.  The following calculation illustrates this point.  It shows that, in fact, an investment has to grow by 14.87% per annum to double in 5 years.  The two methods of calculation both compute the same value and this confirms that they are equivalent. 
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A further calculation shows that an investment which falls from $100 to $25 in 2 years ‘grows’ by –50% per annum. Again, the two methods of computation are in agreement.
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The exact details of these calculations are not important.  What is important is that Spreadsheet Composer has generated a new composed formula.  This formula can compute in a single step, the value that was previously computed in a number of steps.  It has been verified that the two methods of computation produce identical output values from common input values.

The formula may be verified further by testing the output for an illegal input.  In the following image, it is shown that the output value is the error condition ‘#VALUE!’ when a text value is entered for the input cell corresponding to the start value of the investment.  Again, both output cells are the same.
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The same outcome occurs when the input for the number of years is left blank.
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This later observation is of some concern.  It is undesirable that a formula should give an error condition when it is copied into a blank worksheet.

This situation could be addressed by adding a further step to the calculation. The augmented calculation outputs a blank, if the preceding steps generate an error condition, but outputs the computed numerical value otherwise. 
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This new calculation may be composed into a single formula by selecting the new output cell and clicking the ‘Compose’ button.  However, the compose function will only operate correctly when the inputs are valid (not producing an error value). So the input values must be modified first.
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It can be seen that the composed formula is more complex when the new condition is incorporated.


‘=IF(ISERROR(POWER(D9/D8,1/D10)-1),””, POWER(D9/D8,1/D10)-1)’

It can be verified that both output cells are now set blank when the input value for the year is blank.
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Further, verification can be undertaken as required for the new composed formula.  At the end of the verification process, the formula can be made available for use within spreadsheet calculations in the confident knowledge that it will exhibit the required functionality.  The method for applying the formula will be addressed in the sections that follow.

The Save Function

Once composed, a formula may be applied immediately in a spreadsheet calculation. It is often desirable, however, to save the formula first, so that it can be used on future occasions. 

This can be achieved by clicking the ‘Save’ button.  The ‘Save’ button is initially disabled, but it is enabled when a formula is composed.  When the ‘Save’ button is clicked the following message is presented.
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If ‘No’ is selected, then conventional Excel comments can be added to the source data.   These comments will be available for display, whenever the formula is retrieved from storage.

Here, for example, an explanatory comment is added to the first input variable.
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Note that the choice of input values ($100.00, $200.00 and 2.00) is immaterial at this point and does not in any way affect the future use of the formula.

Once comments have been added, the ‘Save’ button can be clicked again and this time the option to proceed can be selected at the first prompt.

The following prompt box is then presented, which allows a name to be entered for the formula.
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A short description can then be entered.
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Additionally, detailed notes can be added as required.
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The formula and its description can be saved by clicking the ‘OK’ button.

It is now possible to clear the Composer sheet by clicking the ‘Clear’ button.

The Retrieve Function

A stored formula may be retrieved by clicking the ‘Retrieve’ button.

Clicking the button causes a list of the stored formulae to be displayed. Each formula is presented with its name and its short description, as shown below.  
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The notes for a formula may be displayed by selecting a formula and clicking the ‘Read Notes’ button.

To retrieve the ‘Annual percent’ formula, it is necessary to select the 6th line in the list and click the ‘Retrieve Formula’ button.  The formula is restored thus.
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The short description of the formula is automatically displayed.  The notes and cell comments can be accessed as required.

The Copy Function

Once a formula has been composed or retrieved, it may be copied into a spreadsheet for use.  

The following image shows a table on ‘Sheet 2’ of a spreadsheet workbook, which records the performance of some investments.  The column for annual percentage growth is empty.  The saved formula ‘Annual percent’ for computation of annual percentage growth can be retrieved and copied into the empty column.  
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The formula ‘Annual percent’ may be retrieved by the process described previously and then copied by selection of the ‘Copy’ button.  On selection of the ‘Copy’ button, the window divides into two separate replications of the original worksheet.
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The first step of the copy process is to select a cell in the lower window as the destination of the formula. In the following image, cell E29 on Sheet 2 is selected as the destination cell.  Initially, the formula is to be copied to a single cell only.  
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In the next image one of the input cells is selected.
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The input cell B29 in the lower window is selected as an analogous cell to the cell D8 in the upper window.  The Excel comment that was previously attached to the cell D8 is displayed as a prompt.  This comment provides the information that the input cell should correspond to the start value of the investment.

Once the cell is selected, a prompt is displayed, which provides a choice of format for the input cell address in the formula.
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In this case, the address is selected in the form ‘$B29’, since all the inputs corresponding to initial investment values are in column B.

The cell corresponding to the end value of the investment can be similarly selected as ‘$C29’. Finally, the period of investment, in years, can be selected as cell ‘D23’.
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In this case, the cell is selected as ‘$D$23’, since the cell is a fixed input cell.
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On selection of the ‘OK’ button, the formula is written into the selected cell, inclusive of the specified input addresses.  It can be seen, from the formula bar, that each address has been formatted in the specified addressing mode.  Also, it can be seen that the input and output cells, within the spreadsheet, have each been formatted in accordance with the originating formula.  The output is formatted as a percentage and the input cells corresponding to investment values are in the formatted as currency.
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The formula may be copied into cells ‘E30’ … ‘E35’ using the Excel copy and paste functions and, after adjustment of the formatting, the table is complete as shown in the image below.
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The Match Function

A potential problem with composing complex formulae is that they can be difficult to keep track of.  The match function can help this process.

The match function is accessed via the ‘Retrieve Button’.
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When the ‘Find Match’ button is clicked, the following prompt is presented.
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When a cell is selected that contains a formula, the list of stored formulae is scanned to determine whether a match is found. 
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If the formula does not match then the following message is displayed.
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In the image below, the selected cell contains the ‘Annual percent’ formula.
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When the ‘OK’ button is clicked, the appropriate formula is highlighted. The formula is correctly matched even though the addresses in the selected formula and the saved formula are different.
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It is now possible to read any notes associated with the formula by selecting the ‘Read Notes’ button.

The Export Function

Once a spreadsheet has been compiled, it may be desirable to make it available for use in an environment that does not include Spreadsheet Composer. 

This can be achieved by clicking the ‘Export’ button.  The following prompt is presented with a menu, which permits worksheets to be selected for export.

[image: image35.png]Sheetl

] Sheets
] Composer




 

When the ‘OK’ button is selected, the selected worksheet or worksheets are exported into a new workbook that can be saved.
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The Help Function

The help function may be accessed by clicking the ‘Help’ button.  

The first page of the help book gives you information on the bright spark that created this add-in.  It also gives you access to information on the Shareware concept and the process of registering this program.
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The other pages provide detailed information on the operation of Spreadsheet Composer.

The contents of these pages are reproduced in the Appendix of this document.

APPENDIX

HELP FILE CONTENTS

SPREADSHEET COMPOSER: AN OVERVIEW

INTRODUCTION

Spreadsheet Composer is an Excel add-in, which provides facilities to automatically construct, verify, catalogue, manage and implement complex worksheet formulae.

The core capability of Spreadsheet Composer is the ‘compose’ function.  This enables the user to define a spreadsheet calculation as a series of small interlinking steps and to combine those steps into a single complex formula at the click of a button.  Further explanation is given in the ‘examples’ section below.

Once a formula has been constructed, it can be verified.  Different values can be written into the input cells and it can be confirmed that the output from the new formula is always identical to the output from the original sequence of calculations.  It can also be confirmed that the formula provides the expected output for a range of different input values. 

The verified formula can be named, commented and stored in a database.  The formula, together with its explanatory notes, can be retrieved from the database as required. 

A formula may be implemented in a working spreadsheet by means of the ‘copy’ function.  This enables the user to select a destination cell for the formula and to select the input cells for the formula.  The addresses of the input cells within the formula may be automatically selected to be in relative or absolute address format.

Once a formula has been written into a spreadsheet, its complexity may look somewhat intimidating.  Fortunately, Spreadsheet Composer provides the user with the ability to automatically match a formula in a spreadsheet to one in the database. In this way, the stored notes for a formula can be automatically retrieved, when required.

Spreadsheet Composer provides an ‘export’ function, which allows a completed spreadsheet to be written out into a new workbook.  This enables a finished spreadsheet to be used in a standalone environment that is independent of Spreadsheet Composer.

EXAMPLES

This is a very simple example to demonstrate the ‘compose’ function.

In a sale, prices are reduced by 20% and rounded to the nearest dollar.  A spreadsheet to compute the price has the following entries.

Cell C10 = Pre-sale input value

Cell D10= ‘+C10*80/100’

Cell E10 = ‘+ROUND(D10,0)’

If cell ‘E10’ is selected and the ‘Compose’ button is clicked then the following formula is automatically generated.  

Composed formula = ‘+ROUND(C10*80/100,0)’

This is a simple example of a composed formula. 

The following is an example of a complex formula, compiled using Spreadsheet Composer.

Composed formula = IF(OR(ISNUMBER(D8), ISBLANK(D8)), IF(OR(D8<0, NOT(ROUND(D8, 0)=D8)), "invalid data", IF(ISBLANK(D8), "", D8*IF(D8>=10, G8, IF(D8>=5, F8,E8)))), "invalid data")

This formula computes a total price for the number of items specified in cell ‘D8’, using a different price per item depending on whether the number of items is 4 or less, 5 or more, or 10 or more.  Additionally, the formula outputs a blank if the entry for the number of items cell is blank and otherwise outputs the message “invalid data” if the number of items is not a positive whole number. 

COMPOSE BUTTON

This button provides the ‘compose’ function, which is the core function of Spreadsheet Composer.  This function allows the user to a build a complex formula by defining the required calculation as series of small interlinking steps.

The following gives a broad outline of the ‘compose’ function.  Further details are provided under the FAQ (Frequently Asked Questions) page that is part of this help facility.

The ‘compose’ function is best considered by an illustrative example. Type the following entries into the following cells.

Cell D10:  
01/01/2000

Cell E10: 
+TEXT(D10,"mmmm dd yyyy")

Cell G10:
+TEXT(D10,"dddd")

Cell J10:
+CONCATENATE(E10, " occurs on a ",G10)

The cell ‘J10’ now evaluates as “January 01 2000 occurs on a Saturday”.  

The steps above can now be composed into a single formula by selecting the cell ‘J10’ and then clicking the ‘Compose’ button.  Two entries immediately appear in the upper area of the worksheet.  One is simply a text entry showing the composed formula:


‘=CONCATENATE(TEXT(D10,"mmmm dd yyyy")," occurs on a ",TEXT(D10,"dddd"))’

The other entry occurs in a cell, which is highlighted by a purple border.  This cell evaluates as “January 01 2000 occurs on a Saturday”.  This cell is known as the ‘composed formula cell’.  This cell contains the composed formula itself.  If the cell is selected, then it can be seen that the contents of the formula bar are identical to the text formula on display.

It should be noted that cell ‘D10’ is italicised and displayed in purple.  This indicates that cell ‘D10’ is the input cell for the composed formula.  (In other cases, more than one cell may be formatted in this way. This would indicate that more than one cell provides input values to the composed formula.)

The fact that the composed formula cell and cell ‘J10’ both evaluate to result “January 01 2000 occurs on a Saturday” suggests that the composed formula is exactly equivalent to the linked formula steps in cells “E10”, “G10” and “J10”.  However, it is advisable to verify the composed formula further.  This is achieved by modifying the values in the input cell.  For example, if the date entry ‘01/01/2000’ is modified to ‘01/01/1990’, then both cells evaluate to “January 01 1990 occurs on a Monday”.  If the entry is modified to ‘nonsense’, then both cells evaluate to “nonsense occurs on a nonsense”.  If the entry is modified to ‘-99’, then both cells evaluate to “#VALUE!”. 

This process of verification can give a very high level of confidence that the composed formula is exactly equivalent to original sequence of calculations.   The same process can also verify that the formula is behaving as intended. For example, it is now apparent, from the previous substitutions, that the formula gives an unintended output when the input is a text value.  The following additional entries could be added.

Cell D13:
+ISNUMBER(D10)

Cell E13:
+IF(D13,J10,"------")

If cell ‘E13’ is selected and the ‘Compose’ button is clicked, then a more complex version of the composed formula is generated.  This formula gives similar outputs to the previous formula but, in addition, it gives an output value of ‘-----‘, whenever the input value is not a number.

These last steps illustrate the strengths of Spreadsheet Composer.  The user is able to thoroughly test out a formula in isolation.  If limitations are found, then the formula can be readily enhanced by means of the ‘compose’ function.  Once the formula is thoroughly evaluated, Spreadsheet Composer provides facilities to save the formula for later use, or to copy it into a working spreadsheet for immediate use.

It is possible that an attempt to compose a formula may result in the message “Can’t compose”.  This situation and potential workarounds are discussed on the ‘FAQ’ page.  On the rare occasions where a formula can’t be composed, the user will be disappointed, but this must be viewed in context.  The worst that can happen is the user will have to use manual methods to construct a formula, as if Spreadsheet Composer wasn’t available.  

Once a formula has been constructed and fully verified, then it is good irrespective of how it was compiled.  The validity of the formula is independent of Spreadsheet Composer and it can be implemented in any spreadsheet with complete confidence.  

Finally, here are a few further points that need to be noted concerning the use of the ‘compose’ function. 

The ‘compose’ function can be applied by selecting any cell on the ‘Composer’ worksheet and clicking the ‘Compose’ button.  It is advisable however, to enter the component steps of the formula in the cells immediately to the right of the buttons. When this area is used to define a formula, it is called the ‘active work area’.  It is this area that is cleared when the ‘Clear’ button is selected.  It is best to use the area between, the two dark grey horizontal lines as the work area.  This area remains visible even when the screen is split into two windows during the implementation of the ‘copy’ function.  It should be noted that a formula, which is saved and later retrieved, is copied back into the same cells as were used when the formula was first defined.

The ‘compose’ function requires that the originating component formulae have valid input data.  The composition process cannot operate if intermediate cells in the original component formula steps display an error message.  This is because the error message overwrites the contents of the cell.  Provided the contents of the input cells are valid, it does not matter what actual values they take.   The ‘copy’ and ‘save’ functions are not dependent upon the choice of input values.  In the case of the ‘save’ function the input values are saved and they are later re-displayed when the ‘retrieve’ function is invoked.  In some circumstances, a good choice of input values can help the user to recall and understand the purpose of the formula.  For this reason, it may be worth taking some care to select appropriate values for the input cells. 

CLEAR BUTTON

Selection of the 'Clear' button causes the work area to be cleared.  This will remove existing data from the work area.  The area is cleared immediately with no warning prompt.

COPY BUTTON

This button provides a ‘copy’ function, which allows a composed formula to be copied into a selected cell for implementation in a working spreadsheet.  The function allows the input cells for the formula to be specified.

The ‘Copy’ button is only available for selection after the completion of a ‘compose’ operation or the retrieval of a formula from the ‘formula list’.  The ‘copy’ operation is applied to the formula that has just been composed or retrieved.  This formula is known as the ‘active formula’.

When the button is selected, the spreadsheet on display is replicated.  The existing copy is presented in the upper half of the display and a new copy is presented in the lower half of the display.   The user is initially presented with a prompt, which asks for a worksheet and a destination cell to be selected for the formula. 

The user should select the cell within the lower window.  First, the worksheet should be selected by clicking the appropriate worksheet tab.  Then, the cell should be selected, by scrolling to and clicking the desired cell. (Multiple cells may be selected, but it is probably more straightforward, initially, to copy the formula to a single cell and then copy that to other cells later.)

Once the formula cell has been specified and the ‘OK’ button selected, the user is prompted to select input cells for the formula.  The user is prompted for the inputs one at a time until all the input cells have been specified.  The user may select the same or overlapping cells for inputs, where appropriate. An error message might be displayed if an illegal selection is made; for example, an input range that overlaps the output cell.

For each input, the user is prompted to select a cell or cells in the lower window.  The cell may be on the same worksheet or a different worksheet to the formula cell.  Where it is appropriate to specify an array as an input, then more than one cell may be selected.  Once the input cell is specified, and the ‘OK’ button selected, the user is presented with a second prompt.  This asks the user to select one of four addressing modes for the input cell.  These modes follow the formats ‘A1’,  ‘$A,1’, ‘A$1’ and ‘$A$1’ and allow the cell address within the formula to be represented in relative or absolute addressing mode or combinations thereof.

When the user is requested to select an input cell, the particular input that is required is indicated by reference to the cell that is addressed in the ‘active work area’ by the ‘active formula’.  If, for example, a particular input were represented by cell ‘E8’ in the ‘active work area’, then the prompt would read as follows.  “In the window below, select an input data cell (or cells) equivalent to the source cell ‘E8’ in the above window.”  It might be that the value in cell ‘E8’ in the upper window provides a value to the ‘active formula’ which represents the price per item when more than 5 items are ordered.  The user is, therefore, being asked to identify the cell in the lower window that will provide this value to the new copy of the formula.   

To facilitate the identification of input cells, the user may add a comment to each input cell using the Excel ‘comments’ facility.  These comments would normally be added when the formula is first composed.  These comments will automatically be displayed during the ‘copy’ operation as each input cell is requested.  For example, the comment ‘Price per item when more than 5 items are ordered’ may be displayed, for the input cell ‘E8’, if the user had previously added this comment to the cell.

Once all input cells have been specified, the lower window is closed and the formula is copied into the specified cell in the spreadsheet within the remaining window.  The spreadsheet is then arranged to display the cell containing the new formula, rather than the Spreadsheet Composer page.

SAVE BUTTON

This button provides a ‘save’ function which allows a composed formula to written into a database known as the ‘formula list’ for later use.  The function allows notes and information to be saved with the formula, in order to facilitate its reuse at a later date.

The ‘Save’ button is only available for selection after the completion of a ‘compose’ operation.  The ‘save’ operation is applied to the formula that has just been composed. This formula is known as the ‘active formula’.

When the button is selected, the user is initially presented with a prompt, which provides the option to exit and add comments to the input cells of the formula.  This possibility will be covered later.  If the user elects to proceed, then the ‘Save Formula’ form is presented.

The ‘Save Formula’ form has three pages.  On the first page, the user is requested to enter a name for the formula.  On the second, page the user may provide a short description of the formula.  These two items are displayed whenever the user chooses to scan through the ‘formula list’ on later occasions.

For example, a formula to measure the range of a set of data might be called “Array Range” and its short description might be “Difference between the max and min values in the input array.”

On the third page of the ‘Save Formula’ form, the user may enter notes as required for the formula.  These may provide a fuller description of the formula and describe any restriction on the input data or the use of the formula.  The notes may be viewed later by the user, when interrogating the ‘formula list’.

The user may choose not to enter a formula name, short description or notes but this is not recommended.  The formula is saved when the ‘OK’ button is selected.

The short description and notes for a formula are displayed to the user whenever the formula is retrieved from the ‘formula list’ to the ‘active work area’.

At the start of the ‘save’ operation the user is offered the option to exit and add comments to the input cells of the formula.  If this option is selected, the user may add comments to the appropriate cells using the standard Excel ‘comments’ facility.  The user may then resume the ‘save’ operation by reselecting the ‘Save’ button.

Any comments added to the input cells will be saved with the formula.  When the formula is subsequently retrieved for use at a later date, the comments are copied back to the input cells, where they may be read in the usual manner.  The comments are also presented as prompts when the user selects input cells for the formula during a ‘copy’ operation.   The comments will normally name or describe the contents of an input cell.  A typical comment might be ‘Price per item when more than 5 items are ordered’.

IMPORTANT NOTE:

Formulae are saved on the ‘Composer’ worksheet in an area below the work area.  If the user deletes the ‘Composer’ worksheet, then all the saved formulae are lost.  If the user wishes to use a finished spreadsheet independently of Spreadsheet Composer, then this may be achieved via the ‘Export’ button.

RETRIEVE BUTTON

This button provides various processing functions that allow the user to retrieve and interrogate formulae that have previously been stored in the ‘formula list’ using the ‘Save’ button.  

When the button is selected, the user is presented with a form entitled ‘Retrieve Formula’.  This form displays a list box of formulae and a series of buttons.  

The user may scroll through the ‘formula list’ to select a formula for processing.  For each formula, the list displays the name and the short description previously supplied by the user.  

The processing operations, that are available from the ‘Retrieve Formula’ form, are activated by the following buttons.  

RETRIEVE FORMULA BUTTON

Selection of the ‘Retrieve Formula’ button causes a formula to be copied back from the ‘formula list’ to the ‘active work area’.  In short, this is the facility that allows the retrieval of a previously stored formula.  Once a formula has been retrieved, it can be used in a working spreadsheet using the ‘copy’ function.

Before the formula is written back, the ‘active work area’ is cleared.  A warning prompt is given first.  

Subsequently, the formula currently selected in the ‘formula list’ is copied back, and its short description is displayed.  In addition, any notes associated with the formula are written into cell “A2” and may be viewed in the spreadsheet ‘formula bar’ by selecting that cell.

ERASE FORMULA BUTTON

Selection of the ‘Erase Formula’ button will cause the currently selected formula to be permanently deleted from the list of stored formulae. 

A warning prompt is given first and this must be affirmed before the deletion is performed. If the deleted formula is the last in the list, then the list length is decremented by one.  Otherwise, a gap is left in the list.  This gap will be used on the next occasion that a new formula is stored.

FIND MATCH BUTTON

This button allows the user to determine whether a formula in a selected cell in a spreadsheet matches one of the stored formulae in the ‘formula list’. 

On selection of the ‘Find Match’ button, the user is presented with a prompt, which asks for a cell to be selected.  The user may select any worksheet by selecting the appropriate worksheet tab and then select any cell within that worksheet.  Spreadsheet Composer attempts to match the formula in the selected cell to a formula in the ‘formula list’.  If it is unsuccessful, it responds with the message “No Match Found”.  Otherwise, the matched formula is highlighted by the selection bar in the ‘formula list’.   The user is then able to read the formula name, its short description and its associated notes if any.

The formula matching process is independent of the actual cell addresses within the formula, but a check is performed to ensure that, where addresses occur more than once in the selected formula, they similarly occur more than once in the matched formula. 

READ NOTES BUTTON

Selection of the ‘Read Notes’ button causes the notes for the selected formula to be displayed, if there are any.  The displayed notes are those that were entered by the user when the formula was first saved.

EXIT BUTTON

Selection of the exit button causes the ‘Retrieve Formula’ form to close.

EXPORT BUTTON

This button provides an ‘export’ function which allows a completed spreadsheet to be written out into a new workbook.  This enables a finished spreadsheet to be used in a standalone environment that is independent of Spreadsheet Composer.

When the button is selected, the user is presented with a form ‘Select Worksheets for Export’.  The user can select one or more sheets for export and then select ‘OK’.  

The selected sheets are automatically compiled into a new workbook and the user is then presented with a prompt such as “Do you want to save the changes you made to ‘Book2’?”.  When the user selects the ‘Yes’ button, then the standard ‘Save As’ dialogue is presented and the user can proceed in the normal way to save the new workbook in a named file.

FREQUENTLY ASKED QUESTIONS

This section deals with some of the more intricate details of using Spreadsheet Composer.  Initially, you should use Spreadsheet Composer to perform relatively straightforward tasks.  As you become more confident and more ambitious, then you might encounter situations that require an explanation.  Hopefully, you will find the explanations that you need here.

Q1.   WHAT ARE THE LIMITS ON THE FORMULAE THAT SPREADSHEET   COMPOSER CAN HANDLE?

Spreadsheet Composer can handle a wide range of formula.  Almost all common constructs can be handled.  However, some less common functions and specialist facilities may cause the message “Can’t compose” to be output.  In these cases, you will have to use manual methods to construct a formula, as if Spreadsheet Composer wasn’t available.  

The limitations on Spreadsheet Composer are as follows.  

Firstly, there are some limitations implicit in Excel, particularly for earlier versions.  There may be limits on the depth to which formulae can be nested.  There may be limitations on the length of text strings or formula.  You shouldn’t really come up against these limits.  If you do then you are probably attempting to build a formula that is too unwieldy to be practical.

Secondly, Spreadsheet Composer can only compose formulae, which output data into a single cell. Excel functions such as ‘minverse’ or  ‘mmult’, ‘frequency’, ‘getpivotdata’ and so on, often can’t be handled whether they are the last step in a formula sequence or an intermediate step. 

Thirdly, Spreadsheet Composer cannot build a formula from a sequence of linked calculation steps, if one of those steps gives an error condition (#NAME?, #DIV/0!, etc).  This situation can normally be resolved by changing the input data.  An exception is the function ‘error.type’, where one of the inputs or outputs must be an error condition.  Spreadsheet Composer cannot handle the function ‘error.type’.   For some functions, it may be necessary to ensure that there are a sufficient number of inputs.  For example, the function ‘stdev’ requires at least two valid input values or it will give an error condition. 

Fourthly, certain specialist functions such as ‘call’, or ‘error.type’ cannot be handled.  Also Spreadsheet Composer cannot handle so-called ‘array formulae’.  (These are a special type of formula where ‘crtl’ and ‘shift’ and ‘enter’ must be pressed simultaneously in order to enter the formula.)

Finally, Spreadsheet Composer cannot handle a situation where the composed formula gives an illegal construction.  Suppose for, example, cells are summed in column ‘F’, but the column ‘F’ values are obtained as the difference between columns ‘E’ and ‘D’.  This would give rise to a composed formula of the form 

 ‘=SUM(E10-D10:E13-D13)’

This formula is not legal and will therefore cause a “Can’t compose” message.  A legal formula could be obtained by summing the ‘E’ column, summing the ‘D’ column and then computing the difference. This would compose to the following formula, which is exactly equivalent to the previous formula, but is legal.


‘=SUM(E10:E13)-SUM(D10:D13)’

Q2.   I GET THE MESSAGE  “CAN’T COMPOSE”.  WHAT SHOULD I DO?

Hopefully, this should be a rare occurrence.  Spreadsheet Composer can handle many common functions and a high level of complexity.     

The answer to the previous question describes the limitations of the ‘compose’ function that might give rise to a ‘Can’t compose’ message.  What you should try to do is to decide which limitation you have encountered and try to work around it.  If the formula is giving rise to an illegal construction, try an alternative approach.  If the input values are causing an error condition, then change them.  If the formula is too complex, see if you can simplify it.  (See the response to Question 4).

Q3. I GET A MESSAGE “VALUE MATCHING NOT POSSIBLE…..”.  WHAT DOES THIS INDICATE?

This message occurs when you have used a function such as ‘rand’.  Normally a composed formula will generate the same value as the original formula sequence from which it was generated.  If the original formula sequence included, for example, the function ‘sqrt’, then the composed formula will also include the function ‘sqrt’ and they will compute identical values.  If however, the formula sequence includes the function ‘rand’, then the composed formula will include the function ‘rand’, but the two instances will each generate different random numbers and so give different output values.  It is highly likely that the composed formula is equivalent to the originating formula sequence, but this cannot be verified by comparing output values.   Under these circumstances you will have to make a judgement as to whether Spreadsheet Composer has correctly compiled the formula.   You can inspect the composed formula to see if it is correct.  You can observe different outputs from different inputs. You can use your on-going experience of Spreadsheet Composer’s capabilities to decide whether the composed formula is acceptable.  

In principle, you could also receive a message “Values do not match, manual checking required."  So far it has not been possible to find conditions, which generate this message (rather than “Can’t compose”).   If you ever see this message, you will have to use your best judgement as to whether you should accept the composed formula.

Q4. ARE THERE ANY RECOMMENDED RULES FOR BUILDING FORMULA?

There are no particular rules; just as there are none for constructing Excel formula using conventional methods.  Try to avoid leaving unnecessary spaces; this helps Spreadsheet Composer to build efficient formula.  Otherwise, just use your experience and understanding of Spreadsheet Composer.

Here is an example.  Suppose a value in cell ‘L15’ is computed using a long and complex calculation. Suppose cell ‘M15’ has the following entry.



‘+IF(condition, +L15,-L15)

When a formula is composed from cell ‘M15’, it will include the complex calculation for cell ‘L15’ twice: once as a positive value and once as a negative value.

The following would be more effective 



‘+IF(condition, +1,-1)*L15

This would lead to a composed formula which is more compact since the computation for ‘L15’ would only occur once.

Q5.  WHERE SHOULD A FORMULA BE ENTERED?

A sequence of calculation steps that define a composed formula must be entered somewhere within the ‘Composer’ worksheet.  It is advisable to enter the component steps of the formula in the cells immediately to the right of the buttons. When this area is used to define a formula, it is called the ‘active work area’.  It is this area that is cleared when the ‘Clear’ button is selected.  It is best to use the area between, the two horizontal dark grey lines as the work area.  This area remains visible even when the screen is split into two windows during the implementation of the ‘copy’ function.  It should be noted that a formula, which is saved and later retrieved, is copied back into the same cells as were used when the formula was first defined.

Q6. THE COMPOSED FORMULA APPEARS TO CONTAIN REDUNDANT BRACKETS. WHY IS THIS?

Spreadsheet Composer tends to act conservatively when constructing a formula.  It adds sets of brackets, in case of doubt, just to ensure that the formula is correct.  Then, it attempts to clean up the formula by removing redundant brackets.  Sometimes redundant brackets may be left but this doesn’t happen very often.  If desired, redundant brackets may be removed by manual editing of the composed formula.

Redundant brackets are less likely to occur if the spaces are kept to a minimum in the component steps in the definition sequence.

Q7.  HOW ARE INPUT CELLS DETERMINED FOR A COMPOSED FORMULA?

With some exceptions, any cell whose formula does not reference another cell is considered to be an input cell.  

The exceptions are cells which contain “=+NOW()”, “=+TODAY()” or “=+RAND()”.  It is assumed that the user entering these functions wishes them to be included directly into the composed formula.  This assumption can be overridden.  A cell which contains “=+++TODAY()” is assumed to be an input cell and the ‘today’ function is considered to be a particular instance of input data.

Q8.  WHAT VALUES SHOULD I USE FOR INPUT VALUES?

Values must be chosen which do not give rise to an error condition.  Otherwise, it will not be possible to compose the formula.  Once a formula has been composed, this is no longer a constraint and the inputs can be altered as required to test error handling. 

In some cases the input range must be specified so that there are sufficient values.  For example, “=+CORREL(G22,H22)” will not compose since it gives a “#DIV/0!” condition but “=+CORREL(G22:G23,H23:H24)” will compose.

Subject to the preceding constraint, there is no restriction on input values.  The choice of input values does not in any way constrain the eventual use of the composed formula.  It is recommended however, that input values should be carefully chosen so that they give some insight into the operation of the composed formula.  When a formula is saved and then at some later time retrieved, it is helpful if the relationship between the input values and the computed output value is readily apparent.

Q9.  HOW DO I SPECIFY RANGE INPUTS?

Sometimes a composed formula may be applied in a situation where one of the inputs comprises more than one cell.   When defining such a formula, it is necessary to decide how many cells should be used to represent the input.  

It is recommended, for convenience, that the minimum number of cells be used. In many cases, this need be only a single cell.  For example, a composed formula such as “+SUM(G10)-SUM(F10)” can later be applied as “+SUM(S10:S12)-SUM(T10:T12)”. This can be achieved using the ‘Copy’ button, since this permits each input to be specified as a single cell or a number of cells.

In a few cases, more than one cell should be specified as an input.  For example, the Excel function ‘skew’ requires the input range to comprise a minimum of 3 cells.  If ‘skew’ is to be used as a component part of a composed formula, then the formula cannot be compiled unless sufficient cells are specified as inputs, since otherwise an error condition will occur

Q10.  HOW DO I VERIFY A COMPOSED FORMULA?

One of the advantages of Spreadsheet Composer is that it allows a formula to be evaluated as a standalone entity before it is implemented within a working spreadsheet.  

A formula can be tested using a range of inputs.  It is recommended that a composed formula be tested for a full range of valid inputs, including special inputs such as a blank entry.  

A formula may also be tested for invalid inputs, for example, a text input to a numerical function.  In this case, it is worth testing whether there are any unexpected effects and also whether invalid inputs can give rise to a plausible looking output such that the erroneous input might be overlooked.

Q11.  TO WHAT EXTENT SHOULD I DOCUMENT A FORMULA BEFORE I SAVE IT?

The choice is entirely yours. You can choose not to provide any description or notes and you needn’t even name a formula before you save it.  However, you only have yourself to blame if later you can’t recall what a formula does.

Q12.  WHERE ARE ‘SAVED’ FORMULAE STORED?

Saved formulae are stored on the ‘Composer’ worksheet just under the main working area.  It is advisable to periodically archive your spreadsheet so you have a backup copy of your saved formulae.  Never edit the saved formula directly always use the Spreadsheet Composer buttons.

If you delete the ‘Composer’ Worksheet, you lose all formulae.

Q13.  CAN I UPDATE THE DOCUMENTATION ASSOCIATED WITH A ‘SAVED’ FORMULA? 

Yes, you can do the following.  Retrieve the formula and erase it from the ‘formula list’.   The ‘composed formula cell’ should be selected and the ‘Compose’ button clicked.  (This activates the ‘Save’ button.)  The formula can then be saved and documented as required. 

Q14.  CAN I UPDATE A ‘SAVED’ FORMULA ONCE IT HAS BEEN STORED?

A saved formula can only be updated to a limited degree.  When a formula is recovered, only the input cells are written back to the ‘active work area’ and the composed formula is written back to the ‘composed formula cell’.  The component steps that gave rise to the composed formula are not restored so it is no longer possible to modify these and recompose the formula.

It is possible to cut the composed formula from the ‘composed formula cell’ and paste in into the ‘active work area’.  From here the composed formula may be modified directly and then composed or it may be referenced from another cell so that it may be incorporated into a more complex formula.

Q15.  CAN I COMBINE FORMULA?

Yes, one composed formula may be used as a component step in the definition of another composed formula.  The first formula can be retrieved from the ‘formula list’.  It can then be transferred to the ‘active work area’ using either a cut and paste operation or the ‘Copy’ button.  It can then be included as a step in a more complex calculation which can then, itself, be composed.

Q16.  CAN I COMBINE THE FORMULA LISTS FROM TWO DIFFERENT WORKSHEETS?

Yes, the formula list is stored on the ‘Composer’ worksheet, below the general work area.  The formulae are numbered sequentially.    It is possible to copy the formula list from one instance of a ‘Composer’ worksheet and paste it immediately below the list of another.  At first, the sequential numbering will be disjoint, but if the ‘Retrieve’ button is clicked to view the formula list, then the numbering will be automatically rectified.  

It is important to ensure that all the relevant columns are copied across.

Q17.  WHEN I COPY A FORMULA, WHAT HAPPENS TO THE FORMATTING?

When a formula is copied using the ‘Copy’ button, the number format of the source cell is also copied across.  If the value in the source cell is a number represented to an accuracy of 2 places after the decimal point, then the same will hold for the value in the cell where the formula is copied.

Q18.  CAN I COPY A FORMULA TO MORE THAN ONE CELL?

Yes, it is possible but this capability is not guaranteed.  It is safer to copy the formula to a single cell and then copy it from there to other cells using the standard Excel facilities.

Q19.  I CANNOT MATCH A FORMULA.  WHY IS THIS?

The match facility in Spreadsheet Composer appears to be fairly robust.  It is able to match a formula irrespective of the addresses that the formula is referencing or the mode of those addresses.  

However, a formula will not match unless the pattern of the addresses also matches.  Suppose for example, a formula is saved as follows:

“=+D14+D14*D14+E14+F14”

It will only match a formula of the form “=+...+...*...+...+...” if the first three address entries are identical and the last two are different from each other and from the first address.  If the formula were to be copied using the ‘copy’ function and the input cells for the last two inputs were chosen to be the same cell, then the formula would be no longer deemed to be a match for the saved formula. 

Q20.  I WISH TO MAKE A SPREADSHEET AVAILABLE TO A USER WHO DOESN’T HAVE SPREADSHEET COMPOSER.  HOW SHOULD I DO THIS?

Use the ‘Export’ button.

Q21.  DOES SPREADSHEET COMPOSER HAVE ANY KNOWN BUGS?

No, but no software can be guaranteed to be entirely bug free.  One user has reported a problem arising from use of the ‘Copy’ button.  The author has been unable to replicate this fault, but has nevertheless rewritten the code in order to avoid potential problems of the type reported.  If any further problems do occur, arising from the use of the ‘Copy’ button, then it is conceivable that they might be avoided by ensuring that all windows are closed other the window for ‘Spreadsheet Composer’. The author would be interested to hear of any apparent bugs, the exact conditions under which they arose and, where relevant, any work around.   

Q22.  IS THERE LIFE AFTER DEATH?

I have tried my best to anticipate and answer the questions that are most likely to arise.  I hope you find the answers helpful.
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