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A. Query language operators—reference

 XE  "Query language:reference to operators" 
 XE  "Query language:operators:full reference to all operators" 
 XE  "Query language:macro operators:full reference to all operators" 
 XE  "Query language:macro operators:full expansions of" 
aftero(<base-var>,<successor-var>,<min-ord>,<max-ord>)

Definition:
Ord-based “after” operator. Finds cells in the <successor-var> spreadsheet variable with ords within a specified range after the onset of a base cell in the <base-var> spreadsheet variable. 

Usage:
aftero(myBase(<ord>,<onset>,<offset>,<val>),
       mySucc(<ord>,<onset>,<offset>,<val>),
       int1, int2)
Arguments:
Note that <base-var> and <successor-var> may refer to the same or different spreadsheet variables and that <min-ord> and <max-ord> are replaced by integer values or by query bindings or arithmetic expressions evaluating to integer values.

Example:
This query looks at the cells in “ivar” containing values “d” and having ords 5 to 10 ords greater than those of “nvar” containing values of “a,” and prints  the ord, onset, and offset of the cells containing “d” found in nvar.



query(aftero(nvar(<ord>,<onset>,<offset>,a),
             ivar(?ord,?on,?off,d),
             5,10),
      print(?ord,?on,?off))

Expansion:
and(myBase(?temp1,<onset>,<offset>,<val>),
    mySucc(?temp2,<onset>,<offset>,<val>),
    ge(?temp2,plus(?temp1,int1)),
    le(?temp2,plus(?temp1,int2)))
Comments:
The <ord> parameters of the myBase and mySucc spreadsheet variables must be either bound to query variables, or left as formal arguments. If they are left as formal arguments, the macro expansion code will generate query variables for use by the macro expansion. To avoid a blizzard of matches, you will generally want to bind at least one of these fields.


If the <min-ord> and <max-ord> arguments of the aftero() macro operator are not replaced with arguments that evaluate to integers, you will not receive an error message. However, the query will probably not find any matches.

aftert(<base-var>,<successor-var>,<min-time>,<max-time>)

Definition:
Time-based “after” operator. Finds cells in the <successor-var> spreadsheet variable whose onsets fall within the range of times after the onset of a base cell in the <base-var> spreadsheet variable  specified by the <min-time> and <max-time> arguments. 

Usage:
aftert(myBase(<ord>,<onset>,<offset>,<val>),
       mySucc(<ord>,<onset>,<offset>,<val>), 
       time1,time2)
Arguments:
Note that <base-var> and <successor-var> may refer to the same or different spreadsheet variables and that <min-time> and <max-time> are replaced by timestamps (eg, 03:25:30:20) or by query bindings or functions evaluating to timestamps.

Example:
This query looks for “d” values in “ivar” cells within one and two seconds of “a” values in “nvar,” and prints the ord of nvar and the onset and offset of the cells with “d” found in nvar.



query(aftero(nvar(?ord,<onset>,<offset>,a),
             ivar(<ord>,?on,?off,d),
             00:00:01:00,00:00:02:00),
      print(?ord,?on,?off))

Expansion:
and(myBase(<ord>,?temp1,<offset>,<val>),
    mySucc(<ord>,?temp2,<offset>,<val>),
    ge(?temp2,plus(?temp1,time1)),
    le(?temp2,plus(?temp1,time2)))
Comments:
The <ord> and <onset> parameters of the myBase and mySucc spreadsheet variables must be either bound to query variables, or left as formal arguments. If they are left as formal arguments, the macro expansion code will generate query variables for use by the macro expansion. To avoid a blizzard of matches, you will generally want to bind at least one of the <ord> fields.


If the <min-time> and <max-time> arguments of the aftert() macro operator are not replaced with arguments that evaluate to times, you will not receive an error message. However, the query will probably not find any matches.

and(<arg1>[,<argn>])

Definition
Logical and (conjunction). Adds further constraints to a match. The patterns in all arguments must be matched for the and() operator to be true.

Use
In <condition> only

Arguments
You can add further arguments by either:


•
highlighting <var> (or any other <arg>) and typing one of the following five characters: ( ) , <  > 


•
or placing insertion point in constant that has replaced any argument and typing one of the following five characters: ( ) , <  > 

Example
query(and(coded(?ord,<onset>,<offset>,?val),gt(?ord,10)),print(?val))


This query prints <val> of all cells in variable “coded” that have ords greater than 10 (i.e., cells 11 to n)
assign(<query-var>,<val>)

Definition
Binds a query variable to a value. The variable may not have been previously bound. The assign() operator is useful when a computed value is used in several locations in a query. 

Use
In <condition> only

Arguments
The <query-var> argument must be replaced with a query variable that has not been previously bound. The <val> argument must be replaced with some expression that evaluates to an integer, a time, a float, a text string, a quote string, or a predicate 

Example 
query(and(parcel(<ord>,?arrival,?departure,?mass,?volume,<value>),



      assign(?density,divide(?mass,?volume)),



      gt(?density,3)),



print(?density,minus(?departure,?arrival)))


This query prints the density and transit time of all parcels with density greater than 3.

beforeo(<base-var>,<predecessor-var>,<min-ord>,<max-ord>)

Definition:
Ord-based “before” operator. Finds cells in the <predecessor-var> spreadsheet variable with ords within a specified range before the ord of a base cell in the <base-var> spreadsheet variable. 

Usage:
beforeo(myBase(<ord>,<onset>,<offset>,<val>),
  myPred(<ord>,<onset>,<offset>,<val>),
  int1,int2)
Arguments:
Note that <base-var> and <predecessor-var> may refer to the same or different spreadsheet variables and that <min-ord> and <max-ord> are replaced by integer values or by query bindings or arithmetic expressions evaluating to integers.

Example:
query(beforeo(nvar(?ord1,<onset>,<offset>,b)
              ivar(?ord2,<onset>,<offset>,a),3,4),
      print(?ord2,before,?ord1))

This query finds all cases of a in ivar that are between 3 and 4 ords before b in nvar and prints out the ivar ord, the word “before”, and the nvar ord.

Expansion:
and(myBase(?temp1,<onset>,<offset>,<val>),
    myPred(?temp2,<onset>,<offset>,<val>),
    le(?temp2,minus(?temp1,int1)),
    ge(?temp2,minus(?temp1,int2)))
Comments:
The <ord> parameters of the myBase and myPred spreadsheet variables must be either bound to query variables, or left as formal arguments. If they are left as formal arguments, the macro expansion code will generate query variables for use by the macro expansion. To avoid an embarrassment of matches, you will generally want to bind at least one of these fields.


If the <min-ord> and <max-ord> arguments of the beforeo() macro operator are not replaced with arguments that evaluate to integers, you will not receive an error message. However, the query will probably not find any matches.

beforet(<base-var>,<predecessor-var>,<min_time>,<max-time>)

Definition:
Time-based “before” operator. Finds cells in the <predecessor-var> spreadsheet variable whose onsets fall within the  range of times before  the onset of a base cell in the <base-var> spreadsheet variable specified by the <min-time> and <max-time> arguments. 

Usage:
beforet(myBase(<ord>,<onset>,<offset>,<val>),
  myPred(<ord>,<onset>,<offset>,<val>),
  time1,time2)
Arguments:
Note that <base-var> and <predecessor-var> may refer to the same or different spreadsheet variables and that <min-time> and <max-time> are replaced by timestamps (eg, 03:25:30:20) or by query bindings or functions evaluating to timestamps.

Example:
query(beforet(nvar(<ord>,?on1,<offset>,b)
              ivar(<ord>,?on2,<offset>,a),
              00:00:10:00,
              00:00:20:00),
      print(?on2,before,?on1))

This query finds all cases of a in ivar lying between 10 and 20 seconds before b in nvar and prints out the ivar onset, the word “before”, and the nvar omset.

Expansion:
and(myBase(?ord1,?temp1,<offset>,<val>),
    myPred(?ord2,?temp2,<offset>,<val>),
    le(?temp2,minus(?temp1,time1)),
    ge(?temp2,minus(?temp1,time2)))
Comments:
The <ord> and <onset>  parameters of the myBase and myPred spreadsheet variables must be either bound to query variables, or left as formal arguments. If they are left as formal arguments, the macro expansion code will generate query variables for use by the macro expansion. To avoid a surfeit of matches, you will generally want to bind at least one of the <ord> fields.


If the <min-time> and <max-time> arguments of the beforet() macro operator are not replaced with arguments that evaluate to times, you will not receive an error message. However, the query will probably not find any matches.

clear(<void>)

Definition
Used within the modify operator to return a value to its formal argument. For different types, this is as follows:


Nominal or a text value
blank


Predicate name

()


Predicate argument
<myarg> (the user-given argument name).


Matrix argument

<myarg> (the user-given argument name).


Integer


0


Float


0.000000

Use
In <action> only, and within modify operator only.

Arguments
The <void> argument is a dummy argument, and is the only one allowed.

Example
query(matvar(?x,<onset>,<offset>,<arg1>,<arg2>),



modify(matvar(?x,<onset>,<offset>,<arg1>,clear(<void>))))


This query uses a matrix variable “matvar” which has two arguments, <arg1> and <arg2>. The query matches all cells, and leaves the constants in the first argument, <arg1>, untouched, but  clears all constants in the second argument to the <arg2> form. This query has the same effect as actually binding <arg1>, as follows:


query(matvar(?x,<onset>,<offset>,?y,<arg2>),



modify(matvar(?x,<onset>,<offset>,?y,clear(<void>))))

Comment
See the entry for the modify operator for further details on the use of the clear operator.

WARNING!
There is no Undo for clear. Save a copy of your document before using it.

cmax(<val>)

Definition
Used in <action> to find the largest value bound to <val> in the set of instances matching <condition>. <val> may be either numerical or text. If both text and numeric values are present, both numerical and text maxima are reported. If any values are incomparable (i.e. predicates), this fact is reported, along with the number of such matches. 

Use
In <action> only.

Arguments
<val> is the only argument allowed. 

Example
query(int_1(<ord>,<onset>,<offset>,?val),cmax(?val))


This query prints the largest value found in the int_1 spreadsheet variable. 

Comments
If the maximum value is a null or empty value, as would happen if all cells or arguments being examined were empty, then the expression <empty text> or <empty nominal> will be reported, depending on the situation.
cmean(<val>)

Definition
Used in <action> to find the arithmetic mean, or average, of the values bound to <val> in the set of instances matching <condition>. Only numerical values of <val> will be included in the calculation of the mean. cmean() also prints the total number of numerical matches and the minimum and maximum numerical matches.

Use
In <action> only. 


The operator cmean() works for the following data types only: integers, floats, and numbers in arguments of predicates and matrices. Numbers in text and nominal cells are treated as symbols rather than numbers.

Arguments
<val> is the only argument allowed. 

Example
query(int_1(<ord>,<onset>,<offset>,?val),cmean(?val))


This query prints the mean of the values found in the int_1 spreadsheet variable. 
Comments
If both text and numeric values are present, then the number of non-numeric matches is reported. The number of matches that could not be evaluated—for example if the query variable is not bound to any value in the query—is also reported if the number is greater than zero.
cmin(<val>)

Definition
Used in <action> to find the smallest value bound to <val> in the set of instances matching <condition>. <val> may be either numerical or text. If both text and numeric values are present, both numerical and text minima are reported. If any values are incomparable (i.e. predicates), this fact is reported, along with the number of such matches. 

Use
In <action> only.

Arguments
<val> is the only argument allowed. 

Example
query(int_1(<ord>,<onset>,<offset>,?val),cmin(?val))


This query prints the smallest value found in the int_1 spreadsheet variable. 
Comments
If the minimum value is a null or empty value, as would happen if all cells or arguments being examined were empty, then the expression <empty text> or <empty nominal> will be reported, depending on the situation.
concat(<str1>[,<argn>])

Definition
Generates a text string containing text representations of each of the values in its argument list. Top level quote string arguments are concatenated without their quotes (use concatq() if quotes are desired). Note that a quote string that appears as an argument to a predicate argument will still appear with its quotes. 

Use
In <condition> or <action>.

Arguments
All arguments must evaluate to integers, time codes, floats, text, quotes strings, nominals, or predicates. 

Example
query(int_1(<ord>,<onset>,<offset>,?val),print(concat(“?val = “,?val)))


This query prints the value of each cell in int_1 spreadsheet variable preceded by the label “?val = “. Note that the quotes are not printed. Thus if a cell has value 10, the line printed for that cell is “?val = 10”. 
concatq(<str1>[,<argn>])

Definition
Generates a text string containing text representations of each of the values in its argument list. Quote strings arguments are concatenated with their quotes (use concat() if quotes on top level arguments are not desired). 

Use
In <condition> or <action>.

Arguments
All arguments must evaluate to integers, time codes, floats, text, quotes strings, nominals, or predicates. 

Example
query(matrix_1(?ord,<onset>,<offset>,?val),



     print(concat(“cell #”,?ord,” contains “,concatq(?val))))


This query prints the ord and value of each cell in the spreadsheet variable matrix_1. Note that our use of concatq in this query prevents quote strings from appearing as nominals in the output. 
count(<form>)

Definition
Counts instances matching <condition>

Use
In <action> only.

Arguments
The <form> argument is a dummy argument. 


Count is not sensitive to addition of further arguments or replacement of arguments by bindings.

Example
query(coded(<ord>,<onset>,<offset>,<val>),count(<form>))


This query counts the number of cells that were matched in the <condition>.

delete(<var>[,<argn>])

Definition
The delete operator allows a query to delete cells from the spreadsheet that match the <condition>

Use
In <action> only.


For practical purposes, the delete operator may appear only as the top level operator replacing the <action> argument of a query. The <var> parameter of delete must be replaced with the name of a spreadsheet variable. When the spreadsheet variable name is expanded by the query editor, the <ord> parameter of the spreadsheet variable is used to specify the particular cell to be deleted. 


The ords on both the <condition> and <action> sides must be replaced with matching bindings, such as ?ord or any other term preceded by a “?”, for delete to work. The remaining fields of the spreadsheet variable are ignored.

Arguments
The delete operator can accept multiple arguments, thus allowing a single query to delete cells from multiple spreadsheet variables. You can add further arguments by either of the following routes:


•
highlighting <var> (or any other <arg>) and typing one of the following five characters: ( ) , <  > 


•
placing insertion point in constant that has replaced any argument and typing one of the following five characters: ( ) , <  > 

Example
query(coded(?b,<onset>,<offset>,unfriendly),



delete(coded(?b,<onset>,<offset>,<val>)))


This query deletes all cells in the nominal spreadsheet variable “coded” that contain the code “unfriendly.”

Comments
The delete operator keeps track of the number of successful and duplicate deletions and prints these values to the query output window upon completion. It also keeps track of the number of deletions suppressed, and prints this number as well if it is greater than zero. In general, deletions are suppressed if the <ord> parameter fails to evaluate to a positive integer, or if the target cell does not exist.

WARNING!
There is no Undo for delete. Save a copy of your document before using delete.

deselect(<var>[,<argn>])

Definition
The deselect operator allows a query to deselect any selected spreadsheet cells.

Use
In <action>  only.


For practical purposes, the deselect operator may appear only as the top level operator replacing the <action> argument of a query. The <var> parameter of deselect must be replaced with the name of a spreadsheet variable. When the spreadsheet variable name is expanded by the query editor, the <ord> parameter of the spreadsheet variable is used to specify the particular cell that is to be deselected. 


The <ord>s on the <condition> and <action> sides must be replaced with matching bindings, such as ?foo, for deselect to work!


The remaining fields of the spreadsheet variable are ignored.

Arguments
The deselect operator can accept multiple arguments, thus allowing a single query to deselect cells from multiple spreadsheet variables. 


You can add further arguments by either:


•
highlighting <var> (or any other <arg>) and typing one of the following five characters: ( ) , <  > 


•
or placing insertion point in constant that has replaced any argument and typing one of the following five characters: ( ) , <  > 

Example
query(and(coded(?ord,<onset>,<offset>,?val),eq(?val,1)),



deselect(coded(?ord,<onset>,<offset>,<val>)))


This query deselects all cells of spreadsheet variable “coded” with <val>s equal to 1.

Comment
The deselect operator keeps track of the number of cells deselected, and reports this number in the query output window. It also keeps track of duplicate deselections and/or attempts to deselect previously deselected cells, and reports this number if it is greater than zero. Suppressed deselections are also counted and their number printed if it is greater than zero. Suppressed deselections are usually caused by an <ord> parameter that does not evaluate to a positive integer, or by an attempt to deselect a cell that does not exist. 

divide(<x>,<y>)

Definition
Divides the timestamp, integer or float number in <x> by the timestamp, integer or float number in <y>. Read as “<x> divided by <y>“. 

Use
In <condition> or <action>.


<x> and <y> can be bindings, constants, or functions returning numerical values.


<x> and <y>  can be integer, float or timestamp (00:00:00:00) types.


If the divide operation is being performed on an integer variable, but results in non-integer values, the latter are truncated towards zero. Thus 10/8 becomes 1 and -10/8 becomes -1.


If you attempt to divide by zero, the query language will suppress the operation in the <action> of the query.

Arguments
As given in syntax.

Example
query(INT(?ord,<onset>,<offset>,?val),



modify(INT(?ord,<onset>,<offset>,divide(?val,2))))


This query finds the <val> of all cells in the integer spreadsheet variable INT and divides them by two.

Comment
Mixing float with either timestamp or integer values will force the type to float. Mixing integer and timestamp types will force the type to timestamp.

during1(<base-var>,<contemporary-var>)

Definition:
Strictest during operator. Finds cells in the <contemporary-var> spreadsheet variable which lie completely within the interval specified by the onset and offset of a cell in the <base_var> spreadsheet variable. 

Usage:
during1(myBase(<ord>,<onset>,<offset>,<val>),
  myContemp(<ord>,<onset>,<offset>,<val>))
Arguments:
Note that the <base-var> and <contemporary-var> may refer to the same or different spreadsheet variables.

Example:
The following query finds all values from “ival” that are completely contained within occasions when the value of “nval” is “C” and prints out the ords of ival and nval, and the onset, offset, and value of ival:

query(during1(nval(?ord1,<onset>,<offset>,C),


  ival(?ord2,?on,?off,?val)),

print(“myBase”,?ord1,”Target”,?ord2,?on,?off,?val))
Expansion:
and(myBase(<ord>,?temp1,?temp2,<val>),
    myContemp(<ord>,?temp3,?temp4,<val>),
    ge(?temp3,?temp1),
    le(?temp4,?temp2))
Comments:
The <ord> parameters of the myBase and myContemp spreadsheet variables must be either bound to query variables, or left as formal arguments. If they are left as formal arguments, the macro expansion code will generate query variables for use by the macro expansion. To avoid a large number of matches, you will generally want to bind at least one of the <ord> fields, although the same effect can be obtained by placing constraints on other arguments of the spreadsheet variables. 


Since the during1() macro operator employs both the onsets and the offsets of cells, it only applies to spreadsheet variables in which both of these fields have been set. Note that the modify() operator can be used to rectify the situation should this requirement not hold. 

during2(<base-var>,<contemporary-var>)

Definition:
Looser during operator. Finds cells in the <contemporary-var> spreadsheet variable whose onset/offset interval has a non-infinitesimal intersection with the onset/offset interval of a cell in the <base_var> spreadsheet variable (i.e. the intersection of the two intervals has length greater than zero. Thus 00:00:00:00 - 00:00:05:00 and 00:00:04:59 - 00:00:10:00 would satisfy during2(), whereas 00:00:00:00 - 00:00:05:00 and 00:00:05:00 - 00:00:10:00 would not.). 

Usage:
during2(myBase(<ord>,<onset>,<offset>,<val>),

  myContemp(<ord>,<onset>,<offset>,<val>))
Arguments:
Note that the <base-var> and <contemporary-var> may refer to the same or different spreadsheet variables.

Example:
The following query finds all values from “ival” that at least partially overlap with occasions when “nval” is “C” and prints out the ords of ival and nval, and the onset, offset, and value of ival:

query(during2(nval(?ord1,<onset>,<offset>,C),


  ival(?ord2,?on,?off,?val)),

print(“myBase”,?ord1,”Target”,?ord2,?on,?off,?val))
Expansion:
and(myBase(<ord>,?temp1,?temp2,<val>),
    myContemp(<ord>,?temp3,?temp4,<val>),
    or(and(lt(?temp1,?temp3),

     gt(?temp2,?temp3)),

 and(lt(?temp1,?temp4),

     gt(?temp2,?temp4),

     not(and(lt(?temp1,?temp3),



gt(?temp2,?temp3)))),

 and(le(?temp3,?temp1),

     ge(?temp4,?temp2))))
Comments:
The <ord> parameters of the myBase and myContemp spreadsheet variables must be either bound to query variables, or left as formal arguments. If they are left as formal arguments, the macro expansion code will generate query variables for use by the macro expansion. To avoid a large number of matches, you will generally want to bind at least one of the <ord> fields, although the same effect can be obtained by placing constraints on other arguments of the spreadsheet variables. 


Since the during2() macro operator employs both the onsets and the offsets of cells, it only applies to spreadsheet variables in which both of these fields have been set. Note that the modify() operator can be used to rectify the situation should this requirement not hold. 

during3(<base-var>,<contemporary-var>)

Definition:
Loosest during operator. Finds cells in the <contemporary-var> spreadsheet variable whose onset/offset interval has at least a point intersection with the onset/offset interval of a base cell in the <base_var> spreadsheet variable (i.e. the intersection of the two intervals may have length zero. Thus 00:00:00:00 - 00:00:05:00 and 00:00:05:00 - 00:00:10:00 would satisfy during3(), whereas it would not satisfy during2()). 

Usage:
during3(myBase(<ord>,<onset>,<offset>,<val>),

  myContemp(<ord>,<onset>,<offset>,<val>))
Arguments:
Note that the <base-var> and <contemporary-var> may refer to the same or different spreadsheet variables.

Example:
The following query finds all values from “ival” that have at least a point in time in common with occasions when the value of “nval” is “C” and prints out the ords of ival and nval, and the onset, offset, and value of ival:

query(during3(nval(?ord1,<onset>,<offset>,C),


  ival(?ord2,?on,?off,?val)),

print(“myBase”,?ord1,”Target”,?ord2,?on,?off,?val))
Expansion:
and(myBase(<ord>,?temp1,?temp2,<val>),
    myContemp(<ord>,?temp3,?temp4,<val>),
    or(and(le(?temp1,?temp3),

     ge(?temp2,?temp3)),

 and(le(?temp1,?temp4),

     ge(?temp2,?temp4),

     not(and(le(?temp1,?temp3),



ge(?temp2,?temp3)))),

 and(lt(?temp3,?temp1),

     gt(?temp4,?temp2))))
Comments:
The <ord> parameters of the myBase and myContemp spreadsheet variables must be either bound to query variables, or left as formal arguments. If they are left as formal arguments, the macro expansion code will generate query variables for use by the macro expansion. To avoid a large number of matches, you will generally want to bind at least one of the <ord> fields, although the same effect can be obtained by placing constraints on other arguments of the spreadsheet variables. 


Since the during3() macro operator employs both the onsets and the offsets of cells, it only applies to spreadsheet variables in which both of these fields have been set. Note that the modify() operator can be used to rectify the situation should this requirement not hold. 

eq(<x>,<y>)

Definition
Returns the value “true” if the value in <x> is the same as the value in <y>. 

Use
In <condition> only.


Useful inside the and(<arg1>) and or(<arg1>) operators to compare values of bindings.

Arguments
As given in syntax. 


<x> and <y> may be bindings or constants or functions returning values of integer, float, timestamp, text, quote string, nominal, or predicate type. However, <x> and <y> must be of comparable types. 

Example
query(and(INT1(?ord1,<onset>,<offset>,?v1),


          INT2(?ord2,<onset>,<offset>,?v2),


          eq(?v1,?v2)),


      print(?ord1,?ord2))


This query compares all possible pairs of <vals> from INT1 and INT2, and when the <val>s are equal it prints out the <ords> of the matching pairs.

ge(<x>,<y>)

Definition
Returns the value “true” if the value in <x> is greater than or equal to the value in <y>.

Use
In <condition> only.

Arguments
As given in syntax. 


<x> and <y> may be bindings or constants or functions returning values of integer, float, timestamp, text, quote string, or nominal type. However, <x> and <y> must be of comparable types. Predicate arguments are not permitted, as the notion of greater than is not applicable to such arguments. 

Example
query(and(coded(<ord>,?on,<offset>,?c),ge(?on,00:00:03:00)),



print(?c))

This query prints out the <val>  of all cells in the variable “coded” that have onset timestamps greater than or equal to 00:00:03:00.

gt(<x>,<y>)

Definition
Returns the value “true” if the value in <x> is greater than to the value in <y>.

Use
In <condition> only.

Arguments
As given in syntax. 


<x> and <y> may be bindings or constants or functions returning values of integer, float, timestamp, text, quote string, or nominal type. However, <x> and <y> must be of comparable types. Predicate arguments are not permitted, as the notion of greater than is not readily applicable to such arguments. 

Example
query(and(coded(<ord>,?on,<offset>,?c),gt(?on,00:10:30:00)),



print(?c))


This query prints out the <val>  of all cells in the variable “coded” that have onset timestamps greater than 00:10:30:00.

insert(<var>[,<argn>])

Definition
The insert operator allows a query to insert cells into an existing spreadsheet variable or variables.

Use
In <action> only.


For practical purposes, the insert operator may appear only as the top level operator replacing the <action> argument of a query. 

Arguments
You can insert cells into multiple spreadsheet variables in one query.


You can add further arguments by either:


•
highlighting <var> (or any other <arg>) and typing one of the following five characters: ( ) , <  > 


•
or placing insertion point in constant that has replaced any argument and typing one of the following five characters: ( ) , <  > 

Example
query(and(protocol(<ord>,?on,?off,?c),substring(“difficult”,?c)),



insert(coded(<ord>,?on,?off,DIFF)))


This query looks through each cell of the text variable “protocol” to see if the string “difficult” appears in the <val>. If so, it creates a new cell in the variable “coded”, giving it the <onset> and <offset> of the original cell in the “protocol” variable, and giving it the <val> “DIFF”.

Comments
The insert operator keeps track of the number of successful and duplicate insertions and prints these values to the query output window upon completion. It also keeps track of the number of insertions suppressed, and prints this number as well if it is greater than zero. In general, insertions are suppressed if the <ord> parameter fails to evaluate to a positive integer, or if the contents of the query expression for the cell to be inserted are illegal in any way.

WARNING!
There is no Undo for insert. Save a copy of your document before using insert. When used with insert(), clear(<void>) currently inserts “void” in <val>s.

isempty(<arg>)

Definition
Returns the value “true” if the value in <arg> is empty. The definition of empty is a bit slippery, as it depends on the type of value that <arg> evaluates to. The following table should resolve most questions.



TYPE:


WHEN EMPTY:


integer


never



time


never



float


never



text


has length zero



quote string

never



nominal

has length zero



predicate

never



formal argument 
always


As a general rule, anything enclosed in angle brackets is a formal argument. Further, for the purposes of the above table, the “()” found in an empty cell in a predicate variable is considered to be a formal argument. 

Use
In <condition> only.


Useful inside the and(<arg1>) and or(<arg1>) operators to identify undefined values in cells and predicates.

Arguments
As given in syntax. 

Example
query(and(matrix_1(?ord,<onset>,<offset>,?val),isempty(?val)),print(?ord))


This query finds all empty cells in the matrix_1 spreadsheet variable, and prints their ords. 

isfloat(<arg>)

Definition
Returns the value “true” if the value in <arg> is of floating point type. 

Use
In <condition> only.


Useful inside the and(<arg1>) and or(<arg1>) operators to identify floating point arguments of matrices and predicates.

Arguments
As given in syntax. 

Example
query(and(matrix_1(?ord,<onset>,<offset>,?val),isfloat(?val)),



print(?ord,?val))


This query finds each cell in the matrix_1 spreadsheet variable that contains a floating point argument, and prints its ord and value. 

isinteger(<arg>)

Definition
Returns the value “true” if the value in <arg> is of integer type. 

Use
In <condition> only.


Useful inside the and(<arg1>) and or(<arg1>) operators to identify integer arguments of matrices and predicates.

Arguments
As given in syntax. 

Example
query(and(matrix_1(?ord,<onset>,<offset>,?val),isinteger(?val)),



print(?ord,?val))


This query finds each cell in the matrix_1 spreadsheet variable that contains an integer argument, and prints its ord and value. 

isnominal(<arg>)

Definition
Returns the value “true” if the value in <arg> is of nominal type. 

Use
In <condition> only.


Useful inside the and(<arg1>) and or(<arg1>) operators to identify nominal arguments of matrices and predicates.

Arguments
As given in syntax. 

Example
query(and(matrix_1(?ord,<onset>,<offset>,?val),isnominal(?val)),


      print(?ord,?val))


This query finds each cell in the matrix_1 spreadsheet variable that contains a nominal argument, and prints its ord and value. 

ispred(<arg>)

Definition
Returns the value “true” if the value in <arg> is of predicate type. 

Use
In <condition> only.


Useful inside the and(<arg1>) and or(<arg1>) operators to identify predicate arguments of matrices and predicates.

Arguments
As given in syntax. 

Example
query(and(matrix_1(?ord,<onset>,<offset>,?val),ispred(?val)),



print(?ord,?val))


This query finds each cell in the matrix_1 spreadsheet variable that contains a predicate, and prints its ord and value. 

isqstring(<arg>)

Definition
Returns the value “true” if the value in <arg> is of quote string type. 

Use
In <condition> only.


Useful inside the and(<arg1>) and or(<arg1>) operators to identify quote string arguments of matrices and predicates.

Arguments
As given in syntax. 

Example
query(and(matrix_1(?ord,<onset>,<offset>,?val),isqstring(?val)),



print(?ord,?val))


This query finds each cell in the matrix_1 spreadsheet variable that contains a quote string, and prints its ord and value. 

istext(<arg>)

Definition
Returns the value “true” if the value in <arg> is of text type. Since arguments of text type can only come from spreadsheet variables of text type, this operator largely superfluous and is included for completeness. However, with the “or” operator, it is possible to construct a query in which a single query variable may be bound to the value of a cell in any one of a number of spreadsheet variables. 

Use
In <condition> only.


Used inside the and(<arg1>) and or(<arg1>) operators to identify query variables that have been bound to text values.

Arguments
As given in syntax. 

Example
query(and(or(text1(?ord,<onset>,<offset>,?val),

      matrix1(?ord,<onset>,<offset>,?val)),

   or(and(istext(?val),


   substring(goal,?val)),

      and(isinteger(?val),gt(?val,7)))),
      print(?ord,?val))


This query prints the ord and value of all cells in either text1 or matrix1 whose value is either a text value containing”goal” or an integer greater than 7.

istime(<arg>)

Definition
Returns the value “true” if the value in <arg> is of time code type. 

Use
In <condition> only.


Useful inside the and(<arg1>) and or(<arg1>) operators to identify time code arguments of matrices and predicates.

Arguments
As given in syntax. 

Example
query(and(matrix_1(?ord,<onset>,<offset>,?val),istime(?val)),



print(?ord,?val))


This query finds each cell in the matrix_1 spreadsheet variable that contains a time code, and prints its ord and value. 

le(<x>,<y>)

Definition
Returns the value “true” if the value in <x> is less than or equal to the value in <y>.

Use
In <condition> only

Arguments
As given in syntax. 


<x> and <y> may be bindings or constants or functions returning values of integer, float, timestamp, text, quote string, or nominal type. However, <x> and <y> must be of comparable types. Predicate arguments are not permitted, as the notion of less than is not readily applicable to such arguments. 

Example
query(and(coded(<ord>,?on,<offset>,?c),le(?on,00:09:50:00)),



print(?c))


This query prints out the <val>  of all cells in the variable “coded” that have onset timestamps less than or equal to 00:09:50:00.

lt(<x>,<y>)

Definition
Returns the value “true” if the value in <x> is less than to the value in <y>.

Use
In <condition> only.

Arguments
As given in syntax. 


<x> and <y> may be bindings or constants or functions returning values of integer, float, timestamp, text, quote string, or nominal type. However, <x> and <y> must be of comparable types. Predicate arguments are not permitted, as the notion of less than is not readily applicable to such arguments. 

Example
query(and(coded(<ord>,?on,<offset>,?c),lt(?on,00:10:30:00)),



print(?c))


This query prints out the <val>  of all cells in the variable “coded” that have onset timestamps less than 00:10:30:00.

max(<x>,<y>)

Definition
Returns the maximum of <x> and <y> if the two arguments are comparable. 

Use
In <condition> or <action>.

Arguments
As given in syntax. 


<x> and <y> may be bindings or constants or functions returning values of integer, float, timestamp, text, quote string, or nominal type. However, <x> and <y> must be of comparable types. 

Example
query(and(int_1(?ord,<onset>,<offset>,?val1),



int_2(?ord,<onset>,<offset>,?val2)),



print(max(?val1,?val2)))


This query finds all pairs of cells from int_1 and int_2 that have the same <ord>, and prints the maximum of their values. 

Comment
Mixing float with either timestamp or integer values will force the type to float. Mixing integer and timestamp types will force the type to timestamp.

min(<x>,<y>)

Definition
Returns the minimum of <x> and <y> if the two arguments are comparable. 

Use
In <condition> or <action>.

Arguments
As given in syntax. 


<x> and <y> may be bindings or constants or functions returning values of integer, float, timestamp, text, quote string, or nominal type. However, <x> and <y> must be of comparable types. 

Example
query(and(int_1(?ord,<onset>,<offset>,?val1),


          int_2(?ord,<onset>,<offset>,?val2)),


      print(min(?val1,?val2)))


This query finds all pairs of cells from int_1 and int_2 that have the same <ord>, and prints the minimum of their values. 

Comment
Mixing float with either timestamp or integer values will force the type to float. Mixing integer and timestamp types will force the type to timestamp.

minus(<x>,<y>)

Definition
Subtracts the timestamp, integer or float number in <y> from the timestamp, integer or float number in <x>. Read as “<x> minus <y>“. 

Use
In <condition> or <action>.


<x> and <y> can be bindings, constants, or functions returning numerical values.


<x> and <y>  can be integer, float or timestamp (00:00:00:00) types.

Arguments
As given in syntax.

Examples
(1)   query(and(coded(?ord,?on,?off,nice),


              gt(minus(?off,?on),00:00:10:00)),


         print(?ord))


This query finds all cases in the nominal variable “coded” where something was “nice” for more than 10 seconds, and prints out the <ord> of these cases.


(2)   query(coded(?ord,?on,<offset>,<val>),


          modify(coded(?ord,minus(?on,07:03:15:00),<offset>,<val>)))


This query subtracts 7 hours, 3 minutes and 15 seconds from the onset of each cell of the spreadsheet nominal variable “coded.”

Comment
Mixing float with either timestamp or integer values will force the type to float. Mixing integer and timestamp types will force the type to timestamp.

modify(<var>[,<argn>]) 

Definition
The modify operator allows a query to modify the contents of one or more existing cells in one or more spreadsheet variables.

Use
In <action> only.


For practical purposes, the modify operator may appear only as the top level operator replacing the <action> argument. 


The <var> parameter of modify must be replaced with the name of a spreadsheet variable. When the spreadsheet variable name is expanded by the query editor, the <ord> parameter of the spreadsheet variable is used to specify which particular cell is to be modified. 


The <ord>s on the <condition> and <action> sides must be replaced with matching bindings, such as ?ord, ?myvar, or any other name preceded by a question mark, for modify to work. The remaining fields may be modified by inserting the desired new value in the appropriate argument. Fields filled with the predicate or matrix place holder arguments (such as <myval> or <myarg>) are left unchanged in the spreadsheet: any constants already in place will be preserved. (For removing constants, see clear operator)

Arguments
The modify operator is capable of accepting multiple spreadsheet variable names as arguments. This feature allows you to modify more than one spreadsheet variable in a single query. You can add further arguments by either of the following methods:


•
highlighting <var> (or any other <arg>) and typing one of the following five characters: ( ) , <  > 


•
placing insertion point in constant that has replaced any argument and typing one of the following five characters: ( ) , <  > 

Examples
(1) query(predvar(?ord,<onset>,<offset>,GOAL(<arg1>,<arg2>,lower)),



       modify(predvar(?ord,<onset>,<offset>,GOAL(<arg1>,<arg2>,L))))


This query looks at the predvar variable to find all cases where the predicate GOAL has been used and the third argument coded as “lower”, and it replaces “lower” with the initial “L”.

(2) query(predvar(?ord,<onset>,<offset>,GOAL(<arg1>,<arg2>,lower)),



    modify(predvar(?ord,<onset>,<offset>,




GOAL(<arg1>,<arg2>,clear(<void>)))))


This query looks at the predvar variable to find all cases where the predicate GOAL has been used and the third argument coded as “lower”. It then removes the “lower” coding and replaces it with the formal argument given in the user’s vocabulary (for example, <DIRECTION> or <VAL> ).

WARNING!
There is no Undo for modify. Save a copy of your document before using modify. After performing the modify operation, check that you got what you wanted.

Comment
There are various pitfalls inherent in the modify operator:

•
Duplications. It is easy to write a query that attempts to modify a given cell more than once. In this case, only one of the modifications will be made. All the others will be suppressed. A count of attempted duplicate modifications is maintained for each invocation of the modify operator, and this number is posted to the query output window along with the number of modifications. Although there can be useful queries that attempt duplicate modifications, unexpected duplicate modifications should be treated with suspicion.

•
Suppressions. It is possible for modifications to be suppressed for various reasons, ranging from an undefined <ord> to type conflicts. Again, a count of suppressed modifications is maintained and printed to the query output window if the count is greater than zero. Although suppressed modifications are less of an issue than duplicate modifications, you should be vigilant for unexpected suppressions because they may indicate syntactical problems in your query.

•
Simultaneous modifications. It is possible for several fields of a cell to be modified simultaneously. As a result, one field modification may fail (usually for reasons of incompatible type) whereas another succeeds. A count is maintained of suppressions of modifications of fields that do not result in outright suppression of the cell modification. This number is printed to the query output window if the count is greater than zero. You should be vigilant for unexpected suppressions because they may indicate syntactical problems in your query.

ne(<x>,<y>)

Definition
Returns the value “true” if the value in <x> is not equal to the value in <y>.

Use
In <condition> only.

Arguments
As given in syntax. 


<x> and <y> may be bindings or constants or functions returning values of integer, float, timestamp, text, quote string, nominal, or predicate type. However, <x> and <y> must be of comparable types. 

Example
query(and(INT1(<ord>,?on1,<offset>,?v1),


          INT2(<ord>,?on2,<offset>,?v2),


          eq(?on1,?on2))


          ne(?v1,?v2)),


      print(?on1))


This query finds all pairs of cells from INT1 and INT2 that have the same <onset>, and if the <val>s of these cells are not equal, it prints out the <onset> time of the INT1 cell. 

nextinstbo(<base-var>,<successor-var>)

Definition:
Bounded ord-based “next” operator looking for a next instance of successor regardless of how many other cells lie between the base and successor, as long as these intervening cells do not include the base pattern or the successor pattern themselves. 


Finds the next cell (if it exists) in the <successor-var> spreadsheet variable whose ord is greater than that of a base cell in the <base-var> spreadsheet variable and whose contents match the <successor-var> pattern. There must be no instance of either the <base-var> or the <successor-var> pattern lying between the base cell and the successor cell, within their respective columns.

Usage:
nextinstbo(myBase(<ord>,<onset>,<offset>,<val>),
           mySucc(<ord>,<onset>,<offset>,<val>))
Arguments:
Note that the <base-var> and <successor-var> may refer to the same or different spreadsheet variables.

Example:
query(nextinstbo(nvar(?o1,<onset>,<offset>,a),
                ivar(?o2,<onset>,<offset>,d)),
      print(?o1,?o2))

For each case of an “a” in the variable nvar, this query looks for a cell in the variable ivar with an ord greater than the base cell ord, with the value “d”, and with no intervening cell with the value “a”  in nvar or “d” in ivar. Then it prints the ords of the two cells found.

Expansion:
and(myBase(?temp1,<onset>,<offset>,<val>),
    mySucc(?temp2,<onset>,<offset>,<val>),
    gt(?temp2,?temp1))
    not(and(mySucc(?temp3,<onset>,<offset>,<val>),

lt(?temp1,?temp3),

lt(?temp3,?temp2)))) 
    not(and(myBase(?temp4,<onset>,<offset>,<val>),

lt(?temp1,?temp4),

lt(?temp4,?temp2))))


When this expansion is made internally, the binding for the <val> of the <successor-var> in the macro nextinstbo operator is passed to both the <val> for the successor variable in the not() operator as well as to the <val> in the second overall argument. Similarly, the binding for the <val> of the <base-var> is passed to both the <val> for the base variab le in the not() as well as to the <val> in the first overall argument. This distinguishes nextinstbo from nexto. It means that nextinstbo searches for the next instance of this binding, rather than just checking whether the cell with the next ord has this binding as for the nexto operator.

Comments:
The <ord> parameters of the myBase and mySucc spreadsheet variables must be either bound to query variables, or left as formal arguments. If they are left as formal arguments, the macro expansion code will generate query variables for use by the macro expansion. 


Because the values of text variables cannot be constrained directly, nextinstbo() reduces to nexto() when used with text arguments

nextinstbt(<base-var>,<successor-var>)

Definition:
Bounded time-based “next” operator looking for a next instance of successor regardless of how many other cells lie between the base and successor cells, as long as these intervening cells do not include the base pattern or the successor pattern themselves. 


Finds the cell(s) (if any) in the <successor-var> spreadsheet variable whose onset is greater than that of a base cell found in the <base-var> spreadsheet variable, such that the open interval (time range) formed by the onset of the base cell and that of the successor cell does not contain the onset of any cell in the <successor-var> spreadsheet variable that matches the <successor-cell> argument, or the onset of any cell in the <base-var> spreadsheet variable that matches the <base-var> argument. There may be more than one successfully matched successor cell if the successor spreadsheet variable contains cells with identical onsets. 

Usage:
nextinstbt(myBase(<ord>,<onset>,<offset>,<val>),
      mySucc(<ord>,<onset>,<offset>,<val>))
Arguments:
Note that the <base-var> and <successor-var> may refer to the same or different spreadsheet variables.

Example:
query(nextinstbt(nvar(<ord>,?on1,<offset>,a),
                ivar(<ord>,?on2,<offset>,d)),
      print(?on1,?on2))

For each case of an “a” in the variable nvar, this query looks for a cell in the variable ivar with an onset greater than the base cell onset, with the value “d”, and with no intervening cell with the value “a” or “d”. Then it prints the ords of the two cells found.

Expansion:
and(myBase(<ord>,?temp1,<offset>,<val>),
    mySucc(<ord>,?temp2,<offset>,<val>),
    gt(?temp2,?temp1))
    not(and(mySucc(<ord>,?temp3,<offset>,<val>),

lt(?temp1,?temp3),

lt(?temp3,?temp2))))
    not(and(myBase(<ord>,?temp4,<offset>,<val>),



lt(?temp1,?temp4),



lt(?temp4,?temp2))))


When this expansion is made internally, the binding for the <val> of the <successor-var> in the macro nextinstbt operator is passed to both the <val>s for the successor variable in the not() operator as well as to the <val> in the second overall argument. Similarly, the binding for the <val> of the <base-var> is passed to both the <val> for the base variable in the not() as well as to the <val> in the first overall argument. This distinguishes nextinstbt from nextt. It means that nextinstbt searches for the next instance of this binding, rather than just checking whether the cell with the next onset time has this binding as for the nextt operator.

Comments:
The <ord> parameters of the myBase and mySucc spreadsheet variables must be either bound to query variables, or left as formal arguments. If they are left as formal arguments, the macro expansion code will generate query variables for use by the macro expansion. 


Because the values of text variables cannot be constrained directly, nextinstbt() reduces to nextt() when used with text arguments

nextinsto(<base-var>,<successor-var>)

Definition:
Ord-based “next” operator looking for a next instance of successor regardless of how many intervening cells lie between the base and successor cells. 


Finds the next cell (if it exists) in the <successor-var> spreadsheet variable whose ord is greater than that of a base cell found in the <base-var> spreadsheet variable and whose contents match the <successor-var> pattern. 

Usage:
nextinsto(myBase(<ord>,<onset>,<offset>,<val>),
      mySucc(<ord>,<onset>,<offset>,<val>))
Arguments:
Note that the <base-var> and <successor-var> may refer to the same or different spreadsheet variables.

Example:
query(nextinsto(nvar(?o1,<onset>,<offset>,a),
                ivar(?o2,<onset>,<offset>,d)),
      print(?o1,?o2))

For each case of an “a” in the variable nvar, this query looks for a cell in the variable ivar with an ord greater than the base cell ord, with the value “d”, and with no intervening cell with the value “d”. Then it prints the ords of the two cells found.

Expansion:
and(myBase(?temp1,<onset>,<offset>,<val>),
    mySucc(?temp2,<onset>,<offset>,<val>),
    gt(?temp2,?temp1))
    not(and(mySucc(?temp3,<onset>,<offset>,<val>),

lt(?temp1,?temp3),

lt(?temp3,?temp2))))

When this expansion is made internally, the binding for the <val> of the <successor-var> in the macro nextinsto operator is passed to both the <val>s for the successor variable in the not() operator as well as to the <val> in the second overall argument. This distinguishes nextinsto from nexto. It means that nextinsto looks for the next instance of this binding, rather than just checking whether the cell with the next ord has this binding as it does in the nexto operator.

Comments:
The <ord> parameters of the myBase and mySucc spreadsheet variables must be either bound to query variables, or left as formal arguments. If they are left as formal arguments, the macro expansion code will generate query variables for use by the macro expansion. 


Because the values of text variables cannot be constrained directly, nextinsto() reduces to nexto() when used with text arguments

nextinstt(<base-var>,<successor-var>)

Definition:
Time-based “next” operator looking for a next instance of successor regardless of how many intervening cells lie between the base and successor cells. 


Finds the cells (if any) in the <successor-var> spreadsheet variable whose onset is greater than that of a base cell found in the <base-var> spreadsheet variable, such that the open interval (time range) formed by the onset of the base cell and that of the successor cell does not contain the onset of any cell in the <successor-var> spreadsheet variable that matches the <successor-cell> argument. There may be more than one successfully matched successor cell if the successor spreadsheet variable contains cells with identical onsets. 

Usage:
nextinstt(myBase(<ord>,<onset>,<offset>,<val>),
          mySucc(<ord>,<onset>,<offset>,<val>))
Arguments:
Note that the <base-var> and <successor-var> may refer to the same or different spreadsheet variables.

Example:
query(nextinstt(nvar(<ord>,?on1,<offset>,a),
                ivar(<ord>,?on2,<offset>,d)),
      print(?on1,?on2))

For each case of an “a” in the variable nvar, this query looks for a cell in the variable ivar with an onset greater than the base cell onset, with the value “d”, and with no intervening cell with the value “a” in nvar or with the value “d” in ivar. Then it prints the ords of the two cells found.

Expansion:
and(myBase(<ord>,?temp1,<offset>,<val>),
    mySucc(<ord>,?temp2,<offset>,<val>),
    gt(?temp2,?temp1))
    not(and(mySucc(<ord>,?temp3,<offset>,<val>),

lt(?temp1,?temp3),

lt(?temp3,?temp2))))

When this expansion is made internally, the binding for the <val> of the <successor-var> in the macro nextinstt operator is passed to both the <val>s for the successor variable in the not() operator as well as to the <val> in the second overall argument. This distinguishes nextinstt from nextt. It means that nextinstt looks for the next instance of this binding, rather than just checking whether the cell with the next onset time has this binding as it does in the nextt operator.

Comments:
The <ord> parameters of the myBase and mySucc spreadsheet variables must be either bound to query variables, or left as formal arguments. If they are left as formal arguments, the macro expansion code will generate query variables for use by the macro expansion. 


Because the values of text variables cannot be constrained directly, nextinstt() reduces to nextt() when used with text arguments

nexto(<base-var>,<successor-var>)

Definition:
Ord-based “next” operator looking at very next cell. Finds the cell (if it exists) in the <successor-var> spreadsheet variable whose ord is one greater than that of a base cell found in the <base-var> spreadsheet variable and tests if its contents match the <successor-var> pattern. 

Usage:
nexto(myBase(<ord>,<onset>,<offset>,<val>),
      mySucc(<ord>,<onset>,<offset>,<val>))
Arguments:
Note that the <base-var> and <successor-var> may refer to the same or different spreadsheet variables.

Example:
query(nexto(nvar(?o1,<onset>,<offset>,a),
            ivar(?o2,<onset>,<offset>,d)),
      print(?o1,?o2))

For each cell in nvar with the value “a,” this query finds and examines the cell in the variable ivar with an ord 1 greater (the very next cell) to see if it has the value “d” and, if so, prints the ords of the two cells.

Expansion:
and(myBase(?temp1,<onset>,<offset>,<val>),
    mySucc(?temp2,<onset>,<offset>,<val>),
    eq(?temp2,plus(?temp1,1)))
Comments:
The <ord> parameters of the myBase and mySucc spreadsheet variables must be either bound to query variables, or left as formal arguments. If they are left as formal arguments, the macro expansion code will generate query variables for use by the macro expansion. 

nextt(<base-var>,<successor-var>)

Definition:
Time-based “next” operator. Find the first cell(s) (if any) in the <successor-var> spreadsheet variable that have an onset greater than the onset of the base cell in the <base-var> spreadsheet variable, such that the open interval (time range) formed by the onset of the base cell and that of the successor cell does not contain the onset of any other cell in the <successor-var> spreadsheet variable. There may be more than one successfully matched successor cell if the successor spreadsheet variable contains cells with identical onsets. 

Usage:
nextt(myBase(<ord>,<onset>,<offset>,<val>),
      mySucc(<ord>,<onset>,<offset>,<val>))
Arguments:
Note that the <base-var> and <successor-var> may refer to the same or different spreadsheet variables.

Example:
query(nextt(nvar(<ord>,?on1,<offset>,a),
            ivar(<ord>,?on2,<offset>,d)),
      print(?on1,?on2))

For each cell in nvar with the value “a”, this query finds the first cell in the variable ivar with an onset greater than the cell in nvar and tests if it has the value “d”. If successful, the onsets of the two cells are printed.

Expansion:
and(myBase(<ord>,?temp1,<offset>,<val>),
    mySucc(<ord>,?temp2,<offset>,<val>),
    lt(?temp1,?temp2),
    not(and(mySucc(<ord>,?temp3,<offset>,<val>),

lt(?temp1,?temp3),

lt(?temp3,?temp2))))

If mySucc is a variable length matrix variable, the macro is expanded as follows to deal with the limitation of the query language in matching variable length spreadsheet variables. 


and(myBase(?ord1,?temp1,<offset>,<val>),
    mySucc(?ord2,?temp2,<offset>,<val>),
    lt(?temp1,?temp2),
    not(and(or(mySucc(<ord>,?temp3,<offset>,<val>),


   mySucc(<ord>,?temp3,<offset>,<val>,<arg2>),



.



.



.


   mySucc(<ord>,?temp3,<offset>,<val>,



  <arg2>, ... <argn>))


lt(?temp1,?temp3),


lt(?temp3,?temp2))))

If the macro were not expanded in this fashion when variable length matrices are involved, it would miss intervening cells, because the MacSHAPA query language only matches cells in spreadsheet variables which have the same number of arguments as the reference that appears in the query.

Comments:
The <ord> and <onset> parameters of the myBase and mySucc  spreadsheet variables must be either bound to query variables, or left as formal arguments. If they are left as formal arguments, the macro expansion code will generate query variables for use by the macro expansion. 


Note that when the mySucc spreadsheet variable appears inside the not() operator in the macro expansion of the nextt() macro operator, all arguments of mySucc other than the <onset> are left as formal arguments. 

not(<arg1>)

Definition
Logical NOT [negation]. 

Use
In <condition> only.

Arguments
One argument only. Cannot be expanded.

Example
query(and(INT(?ord,<onset>,<offset>,?v),not(eq(?v,17))),




print(?ord,not equal to 17))


This query finds <val>s in the cells of the spreadsheet integer variable INT that are not equal to 17, and then prints out the <ord> number of those cells followed by the string “not equal to 17.”

or(<arg1>[,<argn>])

Definition
Logical OR [disjunction].

Use
In <condition> only.

Arguments
You can add further arguments by either:


•  highlighting <var> (or any other <arg>) and typing one of the following five characters: ( ) , <  > 


•  or placing insertion point in constant that has replaced any argument and typing one of the following five characters: ( ) , <  > 

Example
query(or(coded(<ord>,?on,?off,nice),



  coded(<ord>,?on,?off,friendly)),


      print(?on,?off))


This query finds all cells that are coded with “nice” or “friendly” and prints out the onset and offset times of these cells.

plus(<x>,<y>)

Definition
Adds the timestamp, integer or float number in <y> to the timestamp, integer or float number in <x>. Read as “<x> plus <y>“. 

Use
In <condition> or <action>.


<x> and <y> can be bindings, constants, or functions returning numerical values.


<x> and <y>  can be integer, float or timestamp (00:00:00:00) types.

Arguments
As given in syntax.

Examples
(1)
query(coded(<ord>,?on,<offset>,<val>),print(plus(?on,1)))


This query prints out the onset value plus 1 (interpreted as 1 tick) of every cell in the spreadsheet nominal variable “coded”.


(2)
query(coded(?ord,?on,<offset><val>),


          modify(coded(?ord,plus(?on,07:03:15:00),<offset><val>)))


This query adds 7 hours, 3 minutes and 15 seconds to the onset of each cell of the spreadsheet nominal variable “coded.”

Comment
Mixing float with either timestamp or integer values will force the type to float. Mixing integer and timestamp types will force the type to timestamp.

previnstbo(<base-var>,<predecessor-var>)

Definition:
Bounded ord-based “previous” operator looking for a previous instance of predecessor ,regardless of how many intervening cells lie between the base and predecessor and as long as these other cells do not include the base pattern or the predecessor pattern themselves. 


Finds the previous cell (if it exists) in the <predecessor-var> spreadsheet variable whose ord is less than that of a base cell in the <base-var> spreadsheet variable and whose contents match the <predecessor-var> pattern. There must be no instance of either the <base-var> or the <predecessor-var> pattern lying between the base cell and the predecessor cell, within their respective columns.

Usage:
previnstbo(myBase(<ord>,<onset>,<offset>,<val>),
      myPred(<ord>,<onset>,<offset>,<val>))
Arguments:
Note that the <base-var> and <predecessor-var> may refer to the same or different spreadsheet variables.

Example:
query(previnstbo(nvar(?o1,<onset>,<offset>,a),
                ivar(?o2,<onset>,<offset>,d)),
      print(?o1,?o2))

For each case of an “a” in the variable nvar, this query looks for a cell in the variable ivar with an ord less than the base cell ord, with the value “d”, and with no intervening cell with the value “a” in nvar or “d” in ivar. Then it prints the ords of the two cells found.

Expansion:
and(myBase(?temp1,<onset>,<offset>,<val>),
    myPred(?temp2,<onset>,<offset>,<val>),
    lt(?temp2,?temp1))
    not(and(myPred(?temp3,<onset>,<offset>,<val>),

gt(?temp1,?temp3),

gt(?temp3,?temp2))))
    not(and(myBase(?temp2,<onset>,<offset>,<val>),


gt(?temp1, ?temp4),


gt(?temp4, ?temp2))))


When this expansion is made internally, the binding for the <val> of the <predecessor-var> in the macro previnstbo operator is passed to the <val> for the predecessor variable in the not() operator as well as to the <val> in the second overall argument. Similarly, the binding for the <val> of the <base-var> is passed to both the <val> for the base variable in the not() as well as to the <val> in the first overall argument. This distinguishes previnstbo() from prevo(). It means that previnstbo searches for the previous instance of this binding, rather than just checking whether the cell with the previous ord has this binding as for the prevo operator.

Comments:
The <ord> parameters of the myBase and myPred spreadsheet variables must be either bound to query variables, or left as formal arguments. If they are left as formal arguments, the macro expansion code will generate query variables for use by the macro expansion. 


Because the values of text variables cannot be constrained directly, previnstbo() reduces to prevo() when used with text arguments

previnstbt(<base-var>,<predecessor-var>)

Definition:
Bounded time-based “previous” operator looking for a previous instance of predecessor, regardless of how many intervening cells lie between the base and predecessor cells and as long as these intervening cells do not include the base pattern or the predecessor pattern.


Finds the cell(s) (if any) in the <predecessor-var> spreadsheet variable whose onset is less than that of a base cell found in the <base-var> spreadsheet variable, such that the open interval (time range) formed by the onset of the base cell and that of the predecessor cell does not contain the onset of any cell in the <base-var> spreadsheet variable that matches the <base-var> argument, or the onset of any cell in the <predecessor-var> spreadsheet variable that matches the <predecesor-cell> argument. There may be more than one successfully matched predecessor cell if the predecessor spreadsheet variable contains cells with identical onsets. 

Usage:
previnstbt(myBase(<ord>,<onset>,<offset>,<val>),
      myPred(<ord>,<onset>,<offset>,<val>))
Arguments:
Note that the <base-var> and <predecessor-var> may refer to the same or different spreadsheet variables.

Example:
query(previnstbt(nvar(<ord>,?on1,<offset>,a),
                ivar(<ord>,?on2,<offset>,d)),
      print(?on1,?on2))

For each case of an “a” in the variable nvar, this query looks for a cell in the variable ivar with an onset less than the base cell onset, with the value “d”, and with no intervening cell with the value “a” in nvar or “d” in ivar. Then it prints the onset times of the two cells found.

Expansion:
and(myBase(<ord>,?temp1,<offset>,<val>),
    myPred(<ord>,?temp2,<offset>,<val>),
    gt(?temp2,?temp1))
    not(and(myPred(<ord>,?temp3,<offset>,<val>),

gt(?temp1,?temp3),

gt(?temp3,?temp2))))
    not(and(myBase(<ord>,?temp4,<offset>,<val>),



gt(?temp1,?temp4),



gt(?temp4,?temp2))))


When this expansion is made internally, the binding for the <val> of the <predecessor-var> in the macro previnstbt operator is passed to the <val> for the predecessor variable in the not() operator as well as to the <val> in the second overall argument. Similarly, the binding for the <val> of the <base-var> is passed to both the <val> for the base variable in the not() as well as to the <val> in the first overall argument. This distinguishes previnstbt() from prevt(). It means that previnstbt searches for the previous instance of this binding, rather than just checking whether the cell with the previous onset time has this binding as with the prevt operator.

Comments:
The <ord> parameters of the myBase and myPred spreadsheet variables must be either bound to query variables, or left as formal arguments. If they are left as formal arguments, the macro expansion code will generate query variables for use by the macro expansion. 


Because the values of text variables cannot be constrained directly, previnstbt() reduces to prevt() when used with text arguments

previnsto(<base-var>,<predecessor-var>)

Definition:
Ord-based “previous” operator looking for a previous instance of the predecessor regardless of how many intervening cells lie between the base and predecessor cells. 


Finds the cell (if it exists) in the <predecessor-var> spreadsheet variable whose ord is less than that of a base cell found in the <base-var> spreadsheet variable and whose contents match the <predecessor-var> pattern. 

Usage:
previnsto(myBase(<ord>,<onset>,<offset>,<val>),
      myPred(<ord>,<onset>,<offset>,<val>))
Arguments:
Note that <base-var> and <predecessor-var> may refer to the same or different spreadsheet variables.

Example:
query(previnsto(nvar(?o1,<onset>,<offset>,a),
                ivar(?o2,<onset>,<offset>,d)),
      print(?o1,?o2))

For each case of an “a “in the variable nvar, this query looks for a cell in the variable ivar with an ord less than the base cell ord, with the value “d”, and with no intervening cell with the value “d”. Then it prints the ords of the two cells found.

Expansion:
and(myBase(?temp1,<onset>,<offset>,<val>),
    myPred(?temp2,<onset>,<offset>,<val>),
    lt(?temp2,?temp1))
    not(and(myPred(?temp3,<onset>,<offset>,<val>),

gt(?temp1,?temp3),

gt(?temp3,?temp2))))

When this expansion is made internally, the binding for the <val> of the <predecessor-var> in the macro previnsto operator is passed to both the <val>s for the predecessor variable in the not() operator as well as to the <val> in the second overall argument. This distinguishes previnsto from prevo. It means that previnsto looks for the previous instance of this binding, rather than just checking whether the cell with the previous ord has this binding as it does in the prevo operator.

Comments:
The <ord> parameters of the myBase and myPred spreadsheet variables must be either bound to query variables, or left as formal arguments. If they are left as formal arguments, the macro expansion code will generate query variables for use by the macro expansion. 


Because the values of text variables cannot be constrained directly, previnsto() reduces to prevo() when used with text arguments

previnstt(<base-var>,<predecessor-var>)

Definition:
Time-based “previous” operator looking for a previous instance of predecessor regardless of how many other cells lie between the base and predecessor cells. 


Finds the cell(s) (if any) in the <predecessor -var> spreadsheet variable whose onset is less than that of a base cell found in the <base-var> spreadsheet variable, such that the open interval (time range) formed by the onset of the base cell and that of the predecessor cell does not contain the onset of any cell in the <predecessor -var> spreadsheet variable that matches the <predecessor-cell> argument. There may be more than one successfully matched predecessor cell if the predecessor spreadsheet variable contains cells with identical onsets. 

Usage:
previnstt(myBase(<ord>,<onset>,<offset>,<val>),
      myPred(<ord>,<onset>,<offset>,<val>))
Example:
query(previnstt(nvar(<ord>,?on1,<offset>,a),
                ivar(<ord>,?on2,<offset>,d)),
      print(?on1,?on2))

For each case of an “a “in the variable nvar, this query looks for a cell in the variable ivar with an onset less than the base cell onset and with the value “d”. Then it prints the onseet times of the two cells found.

Expansion:
and(myBase(<ord>,?temp1,<offset>,<val>),
    myPred(<ord>,?temp2,<offset>,<val>),
    lt(?temp2,?temp1))
    not(and(myPred(<ord>,?temp3,<offset>,<val>),

gt(?temp1,?temp3),

gt(?temp3,?temp2))))

When this expansion is made internally, the binding for the <val> of the <predecessor-var> in the macro previnstt operator is passed to both the <val>s for the predecessor variable in the not() operator as well as to the <val> in the second overall argument. This distinguishes previnstt from prevt. It means that previnstt looks for the previous instance of this binding, rather than just checking whether the cell with the previous onset time has this binding as it does in the prevt operator.

Comments:
The <ord> parameters of the myBase and myPred spreadsheet variables must be either bound to query variables, or left as formal arguments. If they are left as formal arguments, the macro expansion code will generate query variables for use by the macro expansion. 


Because the values of text variables cannot be constrained directly, previnstt() reduces to prevt() when used with text arguments

prevo(<base-var>,<predecessor-var>)

Definition:
Ord-based “previous” operator looking at the very prior cell. Finds the cell (if it exists) in the <predecessor-var> spreadsheet variable whose ord is one less than that of a base cell in the <base-var> spreadsheet variable and tests if its contents match the <predecessor-var> pattern. 

Usage:
prevo(myBase(<ord>,<onset>,<offset>,<val>),
      myPred(<ord>,<onset>,<offset>,<val>))
Arguments:
Note that the <base-var> and <predecessor-var> may refer to the same or different spreadsheet variables.

Example:
query(prevo(nvar(?o1,<onset>,<offset>,a),
            ivar(?o2,<onset>,<offset>,d)),
      print(?o1,?o2))

For each cell in nvar with the value “a,” this query finds examines the cell in the variable ivar with an ord 1 less (the very previous cell) to see if it has the value “d” and, if so, prints the ords of the two cells.

Expansion:
and(myBase(?temp1,<onset>,<offset>,<val>),
    myPred(?temp2,<onset>,<offset>,<val>),
    eq(?temp2,minus(?temp1,1)))
Comments:
The <ord> parameters of the myBase and myPred spreadsheet variables must be either bound to query variables, or left as formal arguments. If they are left as formal arguments, the macro expansion code will generate query variables for use by the macro expansion. 

prevt(<base-var>,<predecessor-var>)

Definition:
Time-based “previous” operator. Finds the first cell(s) (if any) in the <predecessor-var> spreadsheet variable that have an onset less than that of the base cell in the <base-var> spreadsheet variable, such that  the open interval (time range) formed by the onset of the base cell and that of the predecessor cell does not contain the onset of any other cell in the <predecessor-var> spreadsheet variable. There may be more than one successfully matched predecessor cell if the predecessor spreadsheet variable contains cells with identical onsets. 

Usage:
prevt(myBase(<ord>,<onset>,<offset>,<val>),
      myPred(<ord>,<onset>,<offset>,<val>))
Arguments:
Note that the <base-var> and <predecessor-var> may refer to the same or different spreadsheet variables.

Example:
query(prevt(nvar(<ord>,?on1,<offset>,a),
            ivar(<ord>,?on2,<offset>,d)),
      print(?on1,?on2))

For each cell in nvar with the value “a”, this query finds the first cell in the variable ivar with an onset less than the base cell in nvar, and tests if it has the value “d”. If successful, the onsets of the two cells are printed.

Expansion:
and(myBase(<ord>,?temp1,<offset>,<val>),
    myPred(<ord>,?temp2,<offset>,<val>),
    gt(?temp1,?temp2),
    not(and(myPred(<ord>,?temp3,<offset>,<val>),


gt(?temp1,?temp3),


gt(?temp3,?temp2))))

When this expansion is made internally, the binding for the <val> of the <predecessor-var> in the macro previnsto operator is passed to the <val> in the second argument but not to the <val>s for the predecessor variable in the not() operator. This distinguishes prevt from previnstt 


Observe that if the myPred is a variable length matrix variable, the macro is expanded as follows to deal with the limitation of the query language in matching variable length spreadsheet variables.


and(myBase(<ord>,?temp1,<offset>,<val>),
    myPred(<ord>,?temp2,<offset>,<val>),
    gt(?temp1,?temp2),
    not(and(or(myPred(<ord>,?temp3,<offset>,<val>),


myPred(<ord>,?temp3,<offset>,<val>,<arg2>),



.



.


myPred(<ord>,?temp3,<offset>,<val>, 




<arg2>, ... <argn>))


gt(?temp1,?temp3),


gt(?temp3,?temp2))))

If the macro were not expanded in this fashion when variable length matrices are involved, it would miss intervening cells, because the MacSHAPA query language only matches cells in spreadsheet variables which have the same number of arguments as the reference that appears in the query.

Comments:
The <ord> and <onset> parameters of the myBase and myPred spreadsheet variables must be either bound to query variables, or left as formal arguments. If they are left as formal arguments, the macro expansion code will generate query variables for use by the macro expansion. 


Note that when the myPred spreadsheet variable appears inside the not() operator in the macro expansion of the nextt() macro operator, all arguments of myPred other than the <onset> are left as formal arguments. 

print(<arg1>[,<argn>])

Definition
Prints contents of <arg>s to Query Output window for each query match.

Use
In <action> only.


•
When Tab Delimiters under Query menu is unchecked, then printout fields are separated by a comma and three spaces.


•
When Tab Delimiters is checked, then printout fields are separated by  tab characters.


Arguments can be query language bindings, text strings, or functions returning values.

Arguments
You can add further arguments by either:


•  highlighting <var> (or any other <arg>) and typing one of the following five characters: ( ) , <  > 


•  or placing insertion point in constant that has replaced any argument and  



 typing one of the following five characters: ( ) , <  > 

Example
query(speechcode(?ord,<onset>,<offset>,





COMMAND(Tom,<SPEAKER>,<MITIGATION>)),


      print(?ord,Tom is commanding))


This query finds all cells where Tom gives a command, and prints the <ord> of each cell plus the string “Tom is commanding.”

Comment
Strings cannot contain reserved characters, such as ( ) < >  ,

select(<var>[,<argn>])

Definition
The select operator selects (highlights) certain cells in the spreadsheet.

Use
In <action> only.


The select operator should appear only as the top level operator replacing the <action> argument of a query. The <var> of select(<var>) must be replaced with the name of a spreadsheet variable. When the spreadsheet variable name is expanded by the query editor, the <ord> parameter of the spreadsheet variable is used to specify the particular cell that is to be selected. 


The <ord>s on the <condition> and <action> sides must be replaced with matching bindings, such as ?ord, ?myval, or any other text preceded by a question mark, for select to work.


The remaining fields of the spreadsheet variable are ignored.

Arguments
The select operator can accept multiple arguments, thus allowing a single query to select cells from multiple spreadsheet variables. 


You can add further arguments by either:


•
highlighting <var> (or any other <arg>) and typing one of the following five characters: ( ) , <  > 


•
or placing insertion point in constant that has replaced any argument and typing one of the following five characters: ( ) , <  > 

Example
query(coded(?a,<onset>,<offset>,nice),


      select(coded(?a,<onset>,<offset>,<val>)))


This query finds all cells in the spreadsheet nominal variable “coded” that contain the value “nice” and it selects (highlights) those cells in the spreadsheet.

NOTE
The select operator keeps track of the total number of cells selected, and displays this value to the query output window. The operator also keeps track of the number of duplicate and/or previously selected cells to which the select operator is applied, and the number of selections suppressed. In general, a selection is suppressed if the <ord> fails to evaluate to a positive  integer, or if the specified cell does not exist. 

selected(<var>)


Definition
The selected operator is a Boolean operator which allows a query to test the selection status of a cell.

Use
In <condition> only.


The selected operator must always be used inside an and() operator, so that cells are first found, and then their selection status tested (see example below).

Arguments
The selected operator accepts one argument only.

Example
query(and(coded(?a,<onset>,<offset>,?v),



   selected(coded(?a,<onset>,<offset>,<val>))),


      print(?v))


This query finds all selected (highlighted) cells in the spreadsheet nominal variable “coded” and prints out the <val> of these cells.

substring(<substr>,<string>)

Definition
Returns the value “true” if the value in <substr> is a substring of the value in <string>. Returns the value “true” if the values in <substr> and <string> are the same.

Use
In <action> only.

Arguments
As given in syntax.


Substitutions for <substr> and <string> can be quoted constants or can be bindings of text or nominals: for example substring(“Tom”,?v) or substring(?a,?b), etc..


Substitutions of constants for <substr> must be enclosed in quotes. The query language editor has smart quotes. If you type ‘ “ ‘ [double quote character]  you will see ‘ “|” ‘ [pair of quotes with the insertion point positioned inside it.]  Just go ahead and type your string.

Example
query(and(verbal(<ord>,?on,?off,?c),substring(“help”,?c)),


      insert(coded(<ord>,?on,?off,Needs help?)))


This query looks for all cells in the variable “verbal” that contain the string “help”, and when it finds them it inserts a new cell in the variable “coded” with the <val> “Needs help?” and the <onset> and <offset> borrowed from the matched cell in “verbal.”

sum(<addend>)

Definition
At each successive match of the <condition>, adds the value of <addend> to the previous total, and prints the final result.

Use
In <action> only.


<addend> can be a query binding, a constant, or an arithmetic operator.


<addend>  can be integer, float or timestamp (00:00:00:00) type.

Arguments
No further arguments can be added.

Example
query(speechcode(<ord>,?on,?off,





COMMAND(Tom,<SPEAKER>,<MITIGATION>)),


      sum(minus(?off,?on)))


This query calculates the amount of time that Tom spends giving commands. The <action> sums the difference between each relevant <offset> and <onset>.

times(<x>,<y>)

Definition
Multiplies the timestamp, integer or float number in <x> by the timestamp, integer or float number in <y>. Read as “<x> times <y>“. 

Use
In <condition> or <action>.


<x> and <y> can be bindings, constants, or functions returning numeric values.


<x> and <y>  can be integer, float or timestamp (00:00:00:00) types.


Timestamp and real types cannot be mixed.

Arguments
As given in syntax.

Example
query(INT(?ord,<onset>,<offset>,?val),



modify(INT(?ord,<onset>,<offset>,times(?val,2))))


This query finds the <val> of all cells in the integer spreadsheet variable INT, multiplies them by two and replaces the old <val> with this product.

Comment
Mixing float with either timestamp or integer values will force the type to float. Mixing integer and timestamp types will force the type to timestamp.

WARNING!
This will overflow at values lower than -2147483648 and at values higher than 2147483647.

B. Macro extensions to the query language

 XE  "Query language:macro operators:background to" 
 XE  "Query language:macro operators:full expansions of" 
John Mainzer and Penny Sanderson
Introduction

The macro operators were developed to simplify the problem of composing temporal operators out of existing query language operators. 

Since the MacSHAPA query language already provided the required power to make simple temporal queries, we decided to implement a set of operators that would be expanded into the appropriate clauses in the MacSHAPA query language (hence the name “macro” operators). 

At present, there are nineteen macro operators. They are:


aftero(<base-var>,<successor-var>,<min-ord>,<max-ord>)


aftert(<base-var>,<successor-var>,<min-time>,<max-time>)


beforeo(<base-var>,<predecessor-var>,<min-ord>,<max-ord>)


beforet(<base-var>,<predecessor-var>,<min-time>,<max-time>)


during1(<base-var>,<contemporary-var>)


during2(<base-var>,<contemporary-var>)


during3(<base-var>,<contemporary-var>)


nexto(<base-var>,<successor-var>)


nextt(<base-var>,<successor-var>)


nextinsto(<base-var>,<successor-var>)


nextinstt(<base-var>,<successor-var>)


nextinstbo(<base-var>,<successor-var>)


nextinstbt(<base-var>,<successor-var>)


prevo(<base-var>,<predecessor-var>)


prevt(<base-var>,<predecessor-var>)


previnsto(<base-var>,<predecessor-var>)


previnstt(<base-var>,<predecessor-var>)


previnstbo(<base-var>,<predecessor-var>)


previnstbt(<base-var>,<predecessor-var>)

An “o” suffix on a macro operator indicates that it operates on the ords of cells, and a “t” suffix indicates that it operates on the <onsets> and/or <offsets> of cells. The formal definitions can be found in the Query language operators—Reference Appendix. 

Three general groups

The macro operators fall into three general groups:

•
before and after

•
during

•
next and previous. 

Examples of the use of macro operators from each of these groups follow. The following simple data will be used in these examples.
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Before and After operators

Suppose we are interested in what happens in the spreadsheet variable Integer_Value between twenty and thirty seconds after the start of any cell containing “C” in the Nominal spreadsheet variable. Let’s say we want to print out the ord, onset , offset, and val of all cells in Integer_Value that fits this description. We can do this with the following macro query:  

query(aftert(Nominal(<ord>,<onset>,<offset>,C),


 Integer_Value(?ord,?on,?off,?val),


 00:00:20:00,00:00:30:00),

print(?ord,?on,?off,?val))
If we run this query, we obtain the following result:
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Using the macro query is much easier than using the standard query language operators, in which case the query would have been something like this:

query(and(Nominal(<ord>,?temp1,<offset>,C),

    Integer_Value(?ord,?on,?off,?val)),

    ge(?on,plus(?temp1,00:00:20:00)),

    le(?on,plus(?temp1,00:00:30:00)),

print(?ord,?on,?off,?val))
How does the macro query work? Strictly spreaking, when we use the aftert macro operator we should be saying the following:

query(and(Nominal(?ord1,<onset>,<offset>,C),

    Integer_Value(?ord2,?on,?off,?val),

    aftert(Nominal(?ord1,<onset>,<offset>,<val>),


     Integer_Value(?ord2,<onset>,<offset>,<val>),


     00:00:20:00,00:00:30:00)),
      print(?ord2,?on,?off,?val))
which expands to this:

query(and(Nominal(?ord1,<onset>,<offset>,C),

    Integer_Value(?ord2,?on,?off,?val),

    and(Nominal(?ord1,?temp1,<offset>,<val>),


  Integer_Value(?ord2,?temp2,<offset>,<val>),


  ge(?temp2, plus(?temp1,00:00:20:00)),


  le(?temp2, plus(?temp1, 00:00:30:00))),

print(?ord2,?on,?off,?val))
However, in the macro operator shown at the start of this appendix, we are clearly managing without the expansion of the Nominal and Integer+Value variables in the first two arguments. This is because when the query language sees the following macro query:

query(aftert(Nominal(<ord>,<onset>,<offset>,C),


 Integer_Value(?ord,?on,?off,?val),


 00:00:20:00,00:00:30:00),

print(?ord,?on,?off,?val))
it expands the query to the following:

query(and(Nominal(<ord>,?temp1,<offset>,C),

    Integer_Value(?ord,?on,?off,?val)),

    ge(?on,plus(?temp1,00:00:20:00)),

    le(?on,plus(?temp1,00:00:30:00)),

print(?ord,?on,?off,?val))
In other words, the query language inserts the bindings and constants from the macro operator into the correct places in the expansion. Therefore, initially identifying and making bindings in Nominal and Integer_Value before using the aftero operator is strictly unnecessary.

We say that such use of macro operators is “using macro expansion tricks.”

Internal bindings in macro expansions

 XE  "Query language:macro operators:internal bindings in" 
This example is also a good place to point out how the query language deals with bindings on spreadsheet variable fields that it needs in macro expansions. Observe how the ?on query variable was used in the expansion above. In the above example, the macro expansion code would normally create a new query variable for the <onset> field of the Integer_Value spreadsheet variable. However, we provided one in our query, so the macro expansion code used ours instead. 

Also, note that the real expansion probably looks a little different. When MacSHAPA needs a query variable for use within a macro expansion, it creates one that is unique within the query. Thus, ?temp1 is unlikely to be used. More importantly, you don’t have to worry about accidentally using one of MacSHAPA’s macro operator expansion query variables. 

Macro queries can be inefficient

 XE  "Query language:macro operators:inefficiencies of" 
Although piggy-backing portions of your query on to macro expansions will make your queries easier to read, there are times when you should not use macro operators this way because it can be inefficient. 

Suppose you want to print out the ord, onset, offset and value of all cells in the Integer_Value spreadsheet variable with ords two or three less than the ord of a cell in the Nominal spreadsheet variable that contains a “B” or a “C”. Let’s also print out the ord and value of the base cell, and the difference between the ords of the base and target cells. We can do so with the following query: 

query(and(beforeo(Nominal(?ord1,<onset>,<offset>,?val1),



Integer_Value(?ord2,?on,?off,?val2),2,3),

    or(substring(“B”,?val1),


 substring(“C”,?val1))),

print(“myBase:”,?ord1,?val1,


“Target:”,?ord2,?on,?off,?val2,


“delta:”,minus(?ord1,?ord2)))
If we run this query, we get the following output:
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Although the output is correct, the way we obtained it was computationally inefficient. If we had had a large database, the query may have taken several minutes to complete.

The expansion of the query would look something like this:

query(and(and(Nominal(?ord1,<onset>,<offset>,?val1),


  Integer_Value(?ord2,?on,?off,?val2),


  le(?ord2, minus(?ord1, 2)),


  ge(?ord2, minus(?ord1, 3))),

    or(substring(“B”,?val1),


 substring(“C”,?val1))),

print(“myBase:”,?ord1,?val1,


“Target:”,?ord2,?on,?off,?val2,


“delta:”,minus(?ord1,?ord2)))
MacSHAPA evaluates queries from left to right. Hence in this case, it starts by finding all matches to the expansion of beforeo() macro operator. Because this process is time consuming and most of the matches will be thrown away by the subsequent tests on the value of the base cell, it would be better to reverse the order of the evaluation. 

Unfortunately, the obvious revision of the query (given below) will not work.

query(and(or(substring(“B”,?val1),


 substring(“C”,?val1)),

    beforeo(Nominal(?ord1,<onset>,<offset>,?val1),



Integer_Value(?ord2,?on,?off,?val2),2,3)),

print(“myBase:”,?ord1,?val1,


“Target:”,?ord2,?on,?off,?val2,


“delta:”,minus(?ord1,?ord2)))
If you try to run it, MacSHAPA comes back with the message “no matches”. This is because MacSHAPA executes queries from the leftmost argument to the rightmost argument. When it tries to evaluate the following arguments in the above query:


or(substring(“B”,?val1),
   substring(“C”,?val1))

the binding ?val1 is still undefined. All possible matches fail as a result. 

To get around this problem, we have to design a query that defines ?val1 before it is used, such as the following:  

query(and(Nominal(?ord1,<onset>,<offset>,?val1),

    or(substring(“B”,?val1),substring(“C”,?val1)),

    beforeo(Nominal(?ord1,<onset>,<offset>,<val>),



Integer_Value(?ord2,?on,?off,?val2),2,3)),

print(“myBase:”,?ord1,?val1,


“Target:”,?ord2,?on,?off,?val2,


“delta:”,minus(?ord1,?ord2)))
This query gives the same output as the original version but, depending on the relative frequency of “B”s &”C”s, it could easily run ten times faster. In addition, because it starts by eliminating failed matches as early as possible, it is much less demanding on memory. Queries that are very memory-intensive can crash MacSHAPA for lack of memory.

During operators

The during1(), during2() and during3() macro operators implement three increasingly loose definitions of the notion of during. 

1.
during1() requires that the interval defined by the onset and offset of a cell in <contemporary-var> lie completely within the interval defined by the onset and offset of the base cell in <base-var>. 

2.
during2() relaxes this constraint considerably as it merely requires that there be more than a point overlap between the two cells. 

3.
during3() simply requires that there be some overlap. 

Using macro expansion tricks, the most compact form of macro queries using these operators are given in the following examples:

query(during1(Nominal(?ord1,<onset>,<offset>,C),


  Integer_Value(?ord2,?on,?off,?val)),

print(“myBase”,?ord1,”Target”,?ord2,?on,?off,?val))
query(during2(Nominal(?ord1,<onset>,<offset>,C),


  Integer_Value(?ord2,?on,?off,?val)),

print(“myBase”,?ord1,”Target”,?ord2,?on,?off,?val))
query(during3(Nominal(?ord1,<onset>,<offset>,C),


  Integer_Value(?ord2,?on,?off,?val)),

print(“myBase”,?ord1,”Target”,?ord2,?on,?off,?val))
When we apply these to the sample database, we get the following output. Note that the output from each query has been labelled—the Query Output window is editable. 
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The more efficient but bulkier way of using these macro operators is as follows:

query(and(Nominal(?ord1,<onset>,<offset>,C),

    Integer_Value(?ord2,?on,?off,?val),

    during1(Nominal(?ord1,<onset>,<offset>,<val>),



Integer_Value(?ord2,<onset>,<offset>,<val>))),

print(“myBase”,?ord1,”Target”,?ord2,?on,?off,?val))
query(and(Nominal(?ord1,<onset>,<offset>,C),

    Integer_Value(?ord2,?on,?off,?val),

    during2(Nominal(?ord1,<onset>,<offset>,<val>),



Integer_Value(?ord2,<onset>,<offset>,<val>))),

print(“myBase”,?ord1,”Target”,?ord2,?on,?off,?val))
query(and(Nominal(?ord1,<onset>,<offset>,C),

    Integer_Value(?ord2,?on,?off,?val),

    during3(Nominal(?ord1,<onset>,<offset>,<val>),



Integer_Value(?ord2,<onset>,<offset>,<val>))),

print(“myBase”,?ord1,”Target”,?ord2,?on,?off,?val))
The macro expansions of these expressions are as follows:

query(and(Nominal(?ord1,<onset>,<offset>,C),

    Integer_Value(?ord2,?on,?off,?val),

    and(Nominal(?ord1,?temp1,?temp2,<val>),


  Integer_Value(?ord2,?temp3,?temp4,<val>),


  ge(?temp3,?temp1),


  le(?temp4,?temp2))),

print(“myBase”,?ord1,”Target”,?ord2,?on,?off,?val))
query(and(Nominal(?ord1,<onset>,<offset>,C),

    Integer_Value(?ord2,?on,?off,?val),

    and(Nominal(?ord1,?temp1,?temp2,<val>),


  Integer_Value(?ord2,?temp3,?temp4,<val>),


  or(and(lt(?temp1,?temp3),



   gt(?temp2,?temp3)),


     and(lt(?temp1,?temp4),



   gt(?temp2,?temp4),



   not(and(lt(?temp1,?temp3),




     gt(?temp2,?temp3)))),


     and(le(?temp3,?temp1),



   ge(?temp4,?temp2))))),

print(“myBase”,?ord1,”Target”,?ord2,?on,?off,?val))
query(and(Nominal(?ord1,<onset>,<offset>,C),

    Integer_Value(?ord2,?on,?off,?val),

    and(Nominal(?ord1,?temp1,?temp2,<val>),


  Integer_Value(?ord2,?temp3,?temp4,<val>),


  or(and(le(?temp1,?temp3),



   ge(?temp2,?temp3)),


     and(le(?temp1,?temp4),



   ge(?temp2,?temp4),



   not(and(le(?temp1,?temp3),




     ge(?temp2,?temp3)))),


     and(lt(?temp3,?temp1),



   gt(?temp4,?temp2))))),

print(“myBase”,?ord1,”Target”,?ord2,?on,?off,?val))
As was discussed for the before and after operators, the first two arguments of the and() clauses in each of these operators may be removed (as was shown in the initial queries in this appendix.) If so, then the expansions above would not have the first two arguments, and the constants and bindings would be moved to the variables when introduced in the second and() operator.

Previous and Next operators

Next.  For an example of the use of the nexto() macro operator, suppose we want to find all cases in which an “A” is followed immediately by a “B” or a “C” in the Nominal spreadsheet variable. Using macro expansion tricks, we can do this with the most compact form of the nexto macro query:

query(and(nexto(Nominal(?ord1,?on1,?off1,A),


    Nominal(?ord2,?on2,?off2,?val2)),

    or(substring(B,?val2),


 substring(C,?val2))),

print(“myBase:”,?ord1,?on1,?off1,A,


“mySucc:”,?ord2,?on2,?off2,?val2))
The output is as follows:  
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A more formal version of the query, using the nexto operator but first constraining the matches on the variable Nominal, is as follows:

query(and(Nominal(?ord1,?on1,?off1,A),

    Nominal(?ord2,?on2,?off2,?val2),

    nexto(Nominal(?ord1,<onset>,<offset>,<val>),


    Nominal(?ord2,<onset>,<offset>,<val>)),

    or(substring(B,?val2),

             substring(C,?val2))),

print(“myBase:”,?ord1,?on1,?off1,A,


“mySucc:”,?ord2,?on2,?off2,?val2))
From an efficiency point of view, the above query is written with the assumption that there are many more “B”s & “C”s than there are “B”s or “C”s that follow directly after an “A”. The full expansion of the query looks something like this:

query(and(Nominal(?ord1,?on1,?off1,A),

    Nominal(?ord2,?on2,?off2,?val2),

    and(Nominal(?ord1,<onset>,<offset>,<val>),


  Nominal(?ord2,<onset>,<offset>,<val>),


  eq(?ord2,plus(?ord1,1))),

    or(substring(B,?val2),


 substring(C,?val2))),

print(“myBase:”,?ord1,?on1,?off1,A,


“mySucc:”,?ord2,?on2,?off2,?val2))
Previous.  For an example of the prevt() macro operator, suppose we want to know the values of the cells in the Integer_Value spreadsheet variable that immediately precedes a “C” in the Nominal spreadsheet variable. Using macro expansion tricks, we can find out with the following compact macro query:

query(prevt(Nominal(?ord1,?on1,?off1,C),


Integer_Value(?ord2,?on2,?off2,?val2)),

print(“myBase:”,?ord1,?on1,?off1,C,


“myPred:”,?ord2,?on2,?off2,?val2))

The output is as follows:
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More formally, without the macro expansion tricks, our query would look as follows:

query(and(Nominal(?ord1,?on1,?off1,C),

    Integer_Value(?ord2,?on2,?off2,?val2),

    prevt(Nominal(?ord1,<onset>,<offset>,<val>),


    Integer_Value(?ord2,<onset>,<offset>,<val>))),

print(“myBase:”,?ord1,?on1,?off1,C,


“myPred:”,?ord2,?on2,?off2,?val2))
The expansion of this query will look something like this:

query(and(Nominal(?ord1,?on1,?off1,C),

    Integer_Value(?ord2,?on2,?off2,?val2),

    and(Nominal(?ord1,?temp1,<offset>,<val>),


  Integer_Value(?ord2,?temp2,<offset>,<val>),


  gt(?temp1,?temp2),


  not(and(Integer_Value(<ord>,?temp3,<offset>,<val>),



    gt(?temp1,?temp3),



    gt(?temp3,?temp2))))),

print(“myBase:”,?ord1,?on1,?off1,C,


“myPred:”,?ord2,?on2,?off2,?val2))
Using multiple macro operators

 XE  "Query language:macro operators:multiple macro operators" 
In conclusion, here is an example of a query which uses several macro operators in combination. Suppose we want to find all cells in the Nominal spreadsheet variable with onsets 40 to 50 seconds before the onset of the immediate successor in Integer_Value of a cell in Integer_Value that happens during1() of the second of a pair of two consecutive “A”s in the Nominal spreadsheet variable. The following query will do the job:

query(and(nexto(Nominal(?ord1,<onset>,<offset>,A),


    Nominal(?ord2,<onset>,<offset>,A)),

    during1(Nominal(?ord2,<onset>,<offset>,<val>),


      Integer_Value(?ord3,<onset>,<offset>,<val>)),

    nextt(Integer_Value(?ord3,<onset>,<offset>,<val>),


    Integer_Value(?ord4,<onset>,<offset>,<val>)),

    beforet(Integer_Value(?ord4,<onset>,<offset>,<val>),



Nominal(?ord5,?on,?off,?val),



00:00:40:00,00:00:50:00)),

print(?ord1,?ord2,?ord3,?ord4,?ord5,?on,?off,?val))

The macro expansion of this query would follow the logic already discussed. If you try the expansion yourself, run it, and get the following output, you probably have it right.
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C. Import format operators—reference

 XE  "Importing data into MacSHAPA:format language:reference" 
This appendix presents and describes the principal operators of the import format language. It also presents the arithmetic operations, constants, and functions available, and the use of assigned variables in import format rules.

concat(<x>,<y>,...,<z>);


 XE  "Importing data into MacSHAPA:format language:concat() operator" 
Definition
Concatenates the variables listed into a continuous string.

Use
For joining disparate elements picked up by parser into a larger string, as when parsing text. Can be used in Insert layout or Program Text layout of format rules.

•
In Program Text layout, expression must be terminated with “;”

•
In Insert layout, expression does not need to be terminated with “;”

Arguments
Arguments are usually strings or symbols.

•
a quoted string such as “hello”, 

•
a variable, such as a, 

•
an arithmetic expression such as 21+45 or, if variables are of the correct type, expressions such as a+4 or $x+ 100

•
a $x identifier.

Example
Some examples that can be used in Insert layout action fields or in Program text action fields are:

•
concat(“2”,”3”)  —>  23


•
If $2 is “Tom” and $3 is “Bill” then concat($2,” is mad at “,$6) yields “Tom is mad at Bill”

A more advanced use of concat() is in the action part of Program Text layout import format rules:

text

text textChar


mystring=concat($1,$2);

return mystring;

text

textChar



return $1;

textChar
ALPHA


return $1;

textChar
punc

return $1;

This says that “textChar” is any alphabetical or punctuation character and that “text” is one or more alphabetical characters. When “text” is one or more, it has to be concatenated with the characters found so far. The result, mystring, is returned to the parser.  (This definition does not include digits). 

insert(<var>,<onset>,<offset>,<val>);


 XE  "Importing data into MacSHAPA:format language:insert() operator" 
Definition
Inserts parsed material into specified locations in the spreadsheet. 

Use
Can insert into an empty variable or one that already has cells in it. The variable named in <var> must already exist in the spreadsheet for insert() to work. Use differs slightly with import format rule layout:

•
In Program Text layout, the full insert operator must be written out in the action part of the rule and terminated with “;” as in: insert(“Myvar”,0,0,$3);

•
In Insert layout, the full insert operator does not need to be written because the Var, Onset, Offset and Value boxes serve as “containers” for its four arguments.

Arguments
<var> or Var can be:

•
a $x identifier.

•
a quoted string such as “hello”

•
the result of a concat() operation

•
a variable, such as myvar, which is bound to a string

<onset> or Onset specifies the element of the right hand side which will provide the onset timestamps. It must be expressed in ticks, so must be integer format. MacSHAPA will position the cells being imported according to their <onset>. The <onset> can be any of the four expression types:

•
a $x identifier.

•
an arithmetic expression such as 21+45, myint+4, or $7-100

•
an import language variable assigned to an integer value, such as myint.

<offset> or Offset can be any of the four expression types listed for <onset>.

<val> must be compatible with the data type of the variable that the insertion is being made into. If predicates or matrices are being used, <val> must be an expression that can be parsed by those editors. Depending on variable type, <val> or Val could be:

•
a $x identifier

•
a quoted string such as “hello”

•
the result of a concat() operation

•
an import language variable assigned to a string, such as myint

•
an arithmetic expression such as 21+45 or, if variables are of the correct type, expressions such as mynum+4 or $9+ 100

Example
This record rule imports into four variables (using general.fmt). 

lhs
record

[    $1   $2   $3    $4    $5  $6   $7    $8    $9     $10   ]
rhs
text space text return hms ws argument ws integer return
action
Var

Onset
Offset
Value


$1

$5

0

$3



“DIR”
$5

0

concat(“(“,$7,”)”)



“NUM”
$5

0

$9

The first action line inserts into variables whose names are given by the data found in $1. Assume that the data found in field $1 of the recordare always JB or JF, and variables JB and JF exist in the spreadsheet. Whenever the import parser finds that $1 is JB, then the Var field becomes JB and the Onset, Offset, and Value are inserted into the variable JB. The equivalent happens when $1 is JF.

The second action line inserts into the matrix variable “DIR.” Thus, its value must contain a legal matrix expression. This is built up as a string in the line myval=concat(“(“,$8,”)”); and myval is inserted into the <val> of the insert operator.

The third action line insert into the integer variable “NUM” that takes on the value $9 which picks up integer values from the raw data file.

print(<x>,<y>,...,<z>);


 XE  "Importing data into MacSHAPA:format language:print() operator" 
Definition
Prints variables x, y, and z to the Debug window. 

Use
Is only used in the action part of import format rules in Program Text layout. When debugging formats it is often useful to be able to print particular values to the Debug window.

Arguments
Each variable can be:

•
a quoted string such as “hello”, 

•
a variable, such as myvar 

•
an arithmetic expression such as 21+45 or, if variables are of the correct type, expressions such as myvar+4 or $3+ 100

•
a $x identifier.

Example
The following print statements are legal:


print($1,$4,$6,$8);


print($1,$3,$5,”hello”,a);


print($1,21+45,a+4,$4+100);

Note: the Trace ‘T’ rules command will automatically print out the contents of the insert rule to the Debug window. This is often adequate for diagnostic purposes. See Chapter 22 of the manual.

return <x>;


 XE  "Importing data into MacSHAPA:format language:return operator" 
Definition:
Returns the value in <x> to the parser at the end of the action of a format rule in Program Text layout. 

Use:
Is only used in the action part of import format rules in Program Text layout. The action part of every format rule in Program Text layout must terminate with a return <x>; statement.

If any part of the right hand side of the format rule is being stored or passed on to further format rules, then <x> will have to have a value (see below). 

If no part of the right hand side of the format rule is being stored or passed on to further rules, then <x> is set to 0 (see below).

Arguments:
<x> can take on the follow values:

•
a quoted string such as “hello”, 

•
a variable, such as a, 

•
an arithmetic expression such as 21+45 or, if variables are of the correct type, expressions such as a+4 or $x+ 100

•
a $x identifier.

Example:
The following return statements are legal:


return $1 * (60 * 60 * 60) + $3 * (60 * 60) + $5 * 60 + $7;


return 0;


return a;


return $9;


return “hello world!”;


return concat($2,”-movements”);

Note:
Every line of the action part of a format rule in Program Text layout must be terminated with the delimiter “;” (semicolon)

Arithmetic operations, constants, functions

The import format language has a wide variety of arithmetic operators, constants, and built-in functions. These are useful for manipulating data as it is imported. They can be used in the boxes of a format rule in Insert layout or in the action part of a format rule in Program Text layout.

Arithmetic operations

 XE  "Importing data into MacSHAPA:format language:arithmetic operations" 
<x> + <y>

addition

<x> - <y>

subtraction

<x> * <y>

multiplication

<x> / <y>

division

<x> ^ <y>

exponentiation

Constants

 XE  "Importing data into MacSHAPA:format language:mathematical constants in" 
PI


3.14159265358979323846

E


2.71828182845904523536

GAMMA

0.57721566490153286060

DEG

57.29577951308232087680

PHI

1.61803398874989484820

Built-in functions

 XE  "Importing data into MacSHAPA:format language:mathematical functions in" 
sin(<x>)
(sine)
exp(<x>)
(exponent)

cos(<x>)
(cosine)
sqrt(<x>)
(square root)

atan(<x>)
(arctangent)
int(<x>)
(integer)

log(<x>)
(log base e)
abs(<x>)
(float absolute value)

log10(<x>)
(log to base 10)

Terminals

 XE  "Importing data into MacSHAPA:format language:terminals" 
A record in a raw data file may consist of text, timestamps, whitespace, etc., but the import parser needs to know what the text, timestamps, whitespace themselves consist of. 

The Import format describes the structure of the data file you are importing using a decomposition of terms in parse tree, in which “nonterminals” (high level descriptions such as “record” or “text”) are built up from (1) other nonterminals, (2) “terminals” (literal characters or strings), or  (3) combinations of the two. Terminals always appear in the right hand side of format rules.

System terminals: ALPHA and DIGITS

 XE  "Importing data into MacSHAPA:format language:system terminals ALPHA and DIGITS" 
There are two “system terminals” in MacSHAPA: ALPHA and DIGITS.

ALPHA
Defined as one or more characters in the range A-Z and/or a-z.

DIGITS
Defined as one or more digits 0-9.

They don’t need to be defined any further. For example, ALPHA does not need to be defined as consisting of the 26 letters of the alphabet, using 26 format rules, because the import format language has been set up to assume this. Similarly, the format language understands that DIGITS are the integers 0-9, without you having to tell it.

Formatting character terminals: tab, newline and formfeed

 XE  "Importing data into MacSHAPA:format language:formatting character terminals" 
The return or new line character, the tab character, the formfeed character, and the blank character are important terminals that must be identified with backslashes, as follows:


“\n”

new line (return)



“\t”

tab





“\f”

formfeed




“\b”

blank

Quote string terminals

 XE  "Importing data into MacSHAPA:format language:quote string terminals" 
Terminals can be any character or string of characters in quotes.


“ “


space character


“-”


hyphen



“_”

underscore



“P”

character P



“@ home”
characters @, space, h, o, m, e



“Sam 5”
characters S, a, m, space, u, 5


“256”

characters 2, 5, 6.

Assigned variables

 XE  "Importing data into MacSHAPA:format language:assigned variables" 
If you use Program Text layout for your format rules, you can assign values to variables within the import format language. The scope of these variables is global. This means that if you assign a variable a value in one format rule, it will be remembered in another format rule.

An assigned variable is identified as a alphanumeric character string, such as myvar or a5, and can take on the following values:

•
the value of a $x identifier, whether numeric or string

•
a quoted string such as “hello”

•
the result of a concat() operation

•
the value of another import language variable

•
an arithmetic expression such as 21+45 or, if variables are of the correct type, expressions such as mynum+4 or $9+ 100

Semicolon Program Text action line terminator

 XE  "Importing data into MacSHAPA:format language:semicolon after Program Text lines" 
If you use Program Text layout for your format rules, you must terminate every line with a semicolon. For example, the following is a legal program text:

a=$5;

insert(“myVar”,$1,$3,a);

return 0;

whereas the following would generate an error during the importing (debugging) process:

a=$5;

insert(“myVar”,$1,$3,a)

return 0;

D. Structure of general.fmt import format

.fmt):structure of; XE  "Importing data into MacSHAPA:general format (general.fmt):structure of" 
 XE  "Formats for importing:grammatical foundations of" 
.fmt):grammatical foundations of; XE  "Importing data into MacSHAPA:general format (general.fmt):grammatical foundations of" 
 XE  "Importing data into MacSHAPA:format language:grammatical foundations of" 
The general importing format, general.fmt, is a context-free grammar. When the import debug process start, the grammar is turned into a parse tree that is used to parse the records of the raw data file. 

In this appendix, two representations of general.fmt are shown:

•
Grammatical notation

•
The actual format rules used in general.fmt

Grammatical notation

{These rules define a raw data file as consisting of records, in a recursive definition}

<file>  records>

<records>    <record>

<records>  <records> <record>

{The record is the repeating data unit of the raw data file. There can be more than one record}

<record>  {you define the fields using terms defined below}

{Commonly-used record field delimiters are defined}

<tab>  \t  {tab character}

<space>   {space character}

<comma>  ,  {comma character}

<return>  \n  {return character}

{Common timestamp formats are defined}

<hmst60>  DIGITS : DIGITS : DIGITS : DIGITS

<hmsf30>  DIGITS : DIGITS : DIGITS : DIGITS 

<hmsf25>  DIGITS : DIGITS : DIGITS : DIGITS 

<hms>  DIGITS : DIGITS : DIGITS

<seconds>  DIGITS

<frame30>  DIGITS

<frame25>  DIGITS

<ticks>  DIGITS

{Text is defined. punc are punctuation characters that are treated the same way for text, nominals, and arguments. textPunc are characters that text handles differently from the way nominal and argument handles them}

<text>  <text><textChar>

<text>  <textChar>

<text>  ALPHA

<text>  DIGITS

<text>  <punc>

<text>  <textPunc>

{Nominal is defined, with nomPunc characters being handled differently}

<nominal>  <nominal><nomChar>

<nominal>    <nomChar>

<nomChar>ALPHA

<nomChar>  DIGITS

<nomChar>  <punc>

<nomChar>  <nomPunc>

{Argument is defined, with argPunc characters being handled differently}

<argument>  <argument><argChar>

<argument>  <argChar>

<argChar>  ALPHA

<argChar>  DIGITS

<argChar>  <punc>

<argChar>  <argPunc>

{Integer numbers are defined}

<integer>  <posInt>

<integer>  <negInt>

<posInt>  DIGITS

<negInt>  -DIGITS

{Float numbers are defined}

<float>  <posInt>

<float>  DIGITS.

<float>  DIGITS . DIGITS

<float>  . DIGITS

<float>  - <float>

{General punctuation characters are identified. | dividers indicate  that the list consists of alternatives}

<punc>    ~  `  !  @  #  $  %  ^  &  *  _  -  +  =  {   }    [    ]  \  ;  ‘  .  ?  /   {all return themselves}

{Specialized punctuation treatments are defined}

<textPunc>  (  )  |  :  ,  “  <  >   {all return themselves}

<nomPunc>  (  )    {both return _  rather than themselves}
<nomPunc>  |  :  “  <  >   {all return themselves}

argPunc>  ( ) “  :  |  <  >     {all return _   rather than themselves}

{Whitespace is defined as sequences of spaces and tabs in no particular order}

<ws><ws><whitespace>

<ws><whitespace>

<ws>     {space character)

<ws>\t   {tab character}

Format rules

.fmt):format rules in; XE  "Importing data into MacSHAPA:general format (general.fmt):format rules in" 
{These three rules define a raw data file as consisting of records, in a recursive definition}
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{The record is the repeating data unit of the raw data file. There can be more than one record}

{you define the fields in the right hand side using terms defined below}
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{Commonly-used record field delimiters are defined. They all return nothing to the parser.}
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{Common timestamp formats are defined. They all return ticks to the parser.}
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{Text is defined. punc are punctuation characters that are treated the same way for text, nominals, and arguments. textPunc are characters that text handles differently from the way nominal and argument handles them. The first text rule builds a text string recursively.}
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{Nominal is defined, with nomPunc characters being handled differently}
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{The following two rules can be changed as indicated to include tabs in text or nominals, and commas in nominals or arguments. Comments have been entered as quote strings in dummy assignment statements.}
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{Argument is defined, with argPunc characters being handled differently}
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{Integer numbers are defined}
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{Float numbers are defined}
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{General punctuation characters are identified All return their own values to the parser.}
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{Specialized punctuation treatments are defined}

{All textPunc characters return themselves}
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{Both these nomPunc characters return _  rather than themselves}

[image: image86.wmf]
[image: image87.wmf]
{All these nomPunc characters return themselves}
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{All these argPunc characters return _   rather than themselves}
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{Whitespace is defined as sequences of spaces and tabs in no particular order}
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{The format window always includes a spare rule!}
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E. Computational assumptions of Lags report

 XE  "Lags report:computational assumptions of:summary of" 
This appendix is really just a heavily edited version of our LSA report requirements and design document. It gives you an excruciatingly detailed description of just what the LSA report does. All the facts are here, but this appendix is rather rough going. In fact, it helps if you understand the notation of the C programming language.

The LSA (Lag Sequential Analysis) report is still very much a work in progress. For example, there is some doubt about whether the LSA statistics computed under the Time and Nearest Neighbor options are valid, although the frequency counts are correct. We will be working on this and will provide updates.

When completed, the LSA report will consist of three different outputs: Plot, Table and Timeline. At present, the Plot output has yet to be implemented and the Timeline output is known to be buggy. Thus this document concentrates on the Table output which has been implemented and has no known bugs at time of writing.

For Table output all the items in the Lags dialog (shown below) are relevant except the other two options on the Output part of the dialog and the top three items in the Distance part of the Lags dialog (the Time and Event radio buttons and the pop-up menu underneath Event). These items will eventually be used by the Timeline output. At present the Timeline output option does produce a kind of a timeline, but it’s not to be trusted. If you choose the Plot output option, you just get the Table output.

In what follows, the term “series” is used a great deal. A “series” is a sequence of codes that is used in reports. It’s not necessarily the same as the sequence of items you’d find in a spreadsheet variable, though it can be.

What the Lags Report Does

In this section we outline the inputs to the Lags report, how “event arrays” are constructed, the different calculations and statistics that are peformed, and the output provided.

Inputs

 XE  "Lags report:computational assumptions of:source of inputs to" 
Many (though not all) of the inputs to the Lags report are generated from the Lags dialog box, which is shown below. 
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The inputs to the Lags dialog are as follows. The name of the input in the Lags dialog is given first, followed by the name used internally in MacSHAPA. Then a description is given.

•
From.  The From Series:  Conceptually, the from series is a MacSHAPA spreadsheet variable with one or more types of cells selected. In spreadsheet variables containing nominals, a cell is a member of a type if it contains the value specific to that type. While things get a bit more complicated for spreadsheet variables containing other types of data, this is all fairly transparent from the user point of view. 


For the purposes of the LSA report, the from series is specified in the upper left hand corner of the LSA dialog. The pull down menu labeled “From:” allows you to select the desired spreadsheet variable, and the window below allows you to select one or more types of cells. 


Note that from the point of view of lag sequential analysis, we want to deal with events. Thus in the remainder of this document, cells in the from, to, and barrier series (defined below) will often be referred to as events. 


Finally, note that each from series is guaranteed to contain at least one event of each of the selected types of from events. 

•
To. The To Series:  Structurally, the to series is identical to the from series, and may in fact refer to the same spreadsheet variable. Logically, however, it may be thought of as a separate series. 


The to series is selected in the middle of the left hand side of the LSA dialog, next to the “To:”. 

•
Barrier. The Barrier Series:  Again, the barrier series is structurally identical to the from series. It is selected in the lower left hand corner of the LSA Dialog, next to the “Barrier:”.

•
Max and Min Event Limits. minLag & maxLag:  Integer values in the range 0 <= minLag <= maxLag. Further, maxLag - minLag + 1 <= 21. These values are entered in the “Distance:” box in the LSA dialog, on the line labeled “Event”. 


The minLag and maxLag fields are used to specify the range of lags that are to be the subject of the LSA tabular report.

•
Max and Min Time Limits. minTime & maxTime:  Time values in the range 0 <= minTime <= maxTime <= 59:59:59:59. These values are entered in the “Distance:” box in the LSA dialog, on the line labeled “Time:”. 


The minTime and maxTime parameters are used to further restrict the lags that are to be included in the LSA report.

•
Ignore Lags Across. haltOnFromEvent, haltOnToEvent, haltOnBarrierEvent:  These are all booleans used to control the search for lag data. They are entered via the check boxes in the “Ignore lags across” box in the LSA dialog. 

•
Bidirectional. biDirectional:  Boolean field used to indicate whether the report is to consider only positive lags, or both positive and negative lags. This value is obtained from the “Bidirectional” check box at the bottom of the “Distance” box on the LSA Dialog. 

•
Measure Times for From, Other, and To events. fromEventTime, toEventTime, barrierEventTime:  These are enumerated values indicating whether each event (i.e. cell) in the associated series is to be thought of as occurring at its onset, its offset or its midpoint for purposes of performing lag sequential analysis. 


These values are obtained from the Sequencing dialog (reproduced below), which may be accessed via the “Sequencing” button on the lower right hand corner of the LSA dialog. In particular, they come from the radio buttons in the “Measure Times” box, with barrierEventTime being mapped to the “Other” bank of radio buttons. 


Note that if you select the “Closest” on the “From” or “To” banks, the value will be mapped to “Onset”. Similarly, if you select “Farthest”, the value is mapped to “Offset”. 
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•
Combine From Events and To Events. combineFromEvents, combineToEvents:  Boolean values used to indicate whether the selected types of events in the from and to series respectively are to be treated individually or collectively in the lag sequential analysis. These values are obtained from the “Combine” box at the bottom center of the LSA dialog.

•
(Internal setting). repeats:  Boolean flag used to indicate whether or not repeated events of a single type in the input series have been collapsed. This option is set via the “Repeats Setup ...” option on the “Reports” menu.

•
Lag Base Calculated by Index, Time, or Nearest Neighbor. lagCompStrategy:  Enumerated value indicating the method to be used in the calculation of the base to event for purposes of lag calculation. lagCompStrategy is always one of the following values:  based_on_index, based_on_time, and based_on_nearest_neighbor. This value is obtained from the setting of the bank of radio buttons in the “Lag base calculated by” box in the LSA dialog. 

•
Collect Ords. collectF0T0OrdPairs, collectF0T1OrdPairs, collectF1T0OrdPairs, collectF1T1OrdPairs:  Boolean values used to control the collection of ords of the from and to events that contribute to the specified frequency count. They are obtained from the check boxes in the “Collect Ords” box in the LSA dialog. 

•
Tabs. tabDelimitTable:  Boolean value used to determine whether the tabular output is tab delimited for ease of pasting into spreadsheets and such. This value is obtained from the “Tabs” check box tucked under the “Table” radio button in the “Output” box in the upper right hand corner of the LSA dialog. 

Construction of the Event Arrays

 XE  "Lags report:computational assumptions of:constructing internal event sequences" 
Given the above input, the first thing the LSA report does is to construct arrays so as to simplify the calculations required for the LSA Table output. This is done as follows:

1.
Load the contents of the from series, the to series, and the barrier series into three arrays, known as the fromArray, the toArray and the barrierArray respectively. Note that each element of these three arrays is a structure containing the type of event, the event ord, the event time (discussed below) and a boolean flag called target. In the remainder of this document, C style syntax will be used to refer to these fields. Thus fromArray[i].ord will refer to the ord associated with the ith event in the from array, toArray[j].target will refer to the boolean field target associated with the jth event in the to array, etc.


Set fromArrayLen, toArrayLen, and barrierArrayLen equal to the lengths of the associated arrays.

2.
Assign an event time to each element in each of the above arrays as indicated by the fromEventTime, toEventTime, and barrierEventTime input parameters. Sort the contents of each array by the event time.

3.
For each event in the barrierArray, set the target field to TRUE if and only if the event is an instance of one of the selected events (i.e. cells) in the barrier series, and to FALSE otherwise.

Calculations

 XE  "Lags report:computational assumptions of:collecting ord pair frequencies" 
The following calculations must be performed for each pair of selected from and to event types in the from and to series respectively, and for each lag in the closed interval (minLag, maxLag) (and the closed interval (-maxLag, -minLag) as well if biDirectional is TRUE). To avoid the complexity of keeping track of this repetition, the remainder of this section will simply ignore it. Thus we will speak of the from event type, the to event type and the lag, with the understanding that all calculations defined for these parameters will have to be repeated for all members of the Cartesian product of the set of selected from event types, the set of selected to event types, and the set of allowable lags.

Note that if the combineFromEvents parameter is TRUE, all selected types of events in the from series are combined and treated as a single event type. Likewise, if the combineToEvents parameter is TRUE, all selected types of events in the to series are combined and viewed as a single type of events.

Marking the From and To Arrays

Given the selected from event type, find all entries in the fromArray of that type, and set the associated target fields to TRUE. Set all other target fields in the fromArray to FALSE.

Likewise, given the selected to event type, find all entries in the toArray of that type, and set the associated target fields to TRUE. Set all other target fields in the toArray to FALSE.

Observe that once the target fields are set, we may view the fromArray and the toArray as sequences of booleans, or as sequences of ones and zeros. In essence, the lag sequential analysis is performed on these sequences. However, in MacSHAPA, this analysis is heavily modified by time limits and barriers as discussed below.

Collecting Frequencies and Ord Pairs

Once the fromArray and the toArray have been marked, the next step is to determine the frequencies, and, if so desired, collect the ord pairs as well. Note that the definition of ord pair collection falls out of the definition of frequency collection, and thus ord pair collection has been left to the end of this section.

The LSA Table output must support three ways of collecting frequencies, which differ in the method used to determine the base to event. Note that the base to event is that event on the to series that is used to calculate lags relative to its associated from event. (To put it another way, a base to event is at lag zero relative to its base from event.)  If barriers are enabled, whichever method is selected for calculating the base to event is employed to calculate the base barrier event as well. The following three sections detail frequency collection by each of these methods in turn.

1. Index Based Method of Collecting Frequencies

The following definition is set theoretic in nature. This has been chosen for its conceptual clarity. The actual code uses a quite different approach to calculating the frequencies, although it (should) obtain the same results.

The definition centers about the set pairs. To simplify the definition, the definition of the set has been broken into three parts, one for lag zero, one for positive lag, and one for negative lag. Note that the positive and negative lag definition differ only in the fourth and fifth lines.

When lag = 0:

pairs = {(i,j) | i = j,
         1 <= i <= fromArrayLen,
         1 <= j <= toArrayLen,
         minTime <= |toArray[j].time - fromArray[i].time| <= maxTime}

When lag > 0:

pairs = {(i,j) | i + lag = j,
         1 <= i <= fromArrayLen,
         1 <= j <= toArrayLen,
         minTime <= (toArray[j].time - fromArray[i].time) <= maxTime,
         there exists no integer k, i < k < j such that
         (
           ( haltOnFromEvent and fromArray[k].target )
           or
           ( haltOnToEvent and toArray[k].target )
           or
           (
             ( k <= barrierArrayLen )
             and
             haltOnBarrierEvent
             and
             barrierArray[k].target
           )
         ) }

When lag < 0:

pairs = {(i,j) | i + lag = j,
         1 <= i <= fromArrayLen,
         1 <= j <= toArrayLen,
         minTime <= (fromArray[i].time - toArray[j].time) <= maxTime,
         there exists no integer k, j < k < i such that
         (
           ( haltOnFromEvent and fromArray[k].target )
           or
           ( haltOnToEvent and toArray[k].target )
           or
           (
             ( k <= barrierArrayLen )
             and
             haltOnBarrierEvent
             and
             barrierArray[k].target
           )
         ) }


Having defined pairs for all possible lags, we can now define the frequencies as follows:

             N = |pairs|

          F1T1 = |{ (i,j) | (i,j) element of pairs,
                            fromArray[i].target,
                            toArray[j].target }|


          F1T0 = |{ (i,j) | (i,j) element of pairs,
                            fromArray[i].target,
                            not toArray[j].target }|

          F0T1 = |{ (i,j) | (i,j) element of pairs,
                            not fromArray[i].target,
                            toArray[j].target }|

          F0T0 = |{ (i,j) | (i,j) element of pairs,
                            not fromArray[i].target,
                            not toArray[j].target }|

Where for any set A, |A| is the number of elements in the set.

Observe that N = F1T1 + F1T0 + F0T1 + F0T0.

For those who are less than pleased with the above set notation, N, F1T1, F1T0, F0T1, and F0T0 may be (loosely) defined as follows:

N
The number of from to event pairs that are exactly lag events apart, and which do not violate any of the constraints on the lag sequential analysis.

F1T1
The number of from to event pairs that are exactly lag events apart, that do not violate any of the constraints on the lag sequential analysis, and where both the from and to events are target events.

F1T0
The number of from to event pairs that are exactly lag events apart, that do not violate any of the constraints on the lag sequential analysis, and where the from event is a target event and the to event is not.

F0T1
The number of from to event pairs that are exactly lag events apart, that do not violate any of the constraints on the lag sequential analysis, and where the from event is not a target event and the to event is.

F0T0
The number of from to event pairs that are exactly lag events apart, that do not violate any of the constraints on the lag sequential analysis, and where neither the from event nor the to event is a target event.

2. Nearest Neighbor Based Method of Collecting Frequencies

The first point to be noted about the nearest neighbor method of collecting frequencies is that in general, it renders all of the statistics calculated from the frequencies highly suspect if not meaningless. While the LSA report is required to calculate the statistics regardless, the user must be notified of this point.

The basic difference between the nearest neighbor method and the standard method of computing the frequencies, is that instead of computing lags relative to the index of the from event, the lag is computed relative to the index of the element in the to series closest in time to the base from event. While this difference is conceptually very simple, it makes the set theoretic definition considerably more complex.

In the following definition of pairs, note that the definitions of pairs for positive and negative lags differ only in lines 9, 11, 15, and 25.

When lag = 0:

pairs = {(i,j) |
         1 <= i <= fromArrayLen,
         1 <= j <= toArrayLen,
         for any integer k, 1 <= k <= toArrayLen,
            |fromArray[i].time - toArray[j].time| <=
            |fromArray[i].time - toArray[k].time|
         minTime <= |toArray[j].time - fromArray[i].time| <= maxTime,
         if (i,m) and (i,n) are elements of pairs, then m = n}

When lag > 0:

pairs = {(i,j) |
         1 <= i <= fromArrayLen,
         1 <= j <= toArrayLen,
         there exists an integer k, 1 <= k <= toArrayLen, such that
            for any integer s, 1 <= s <= toArrayLen,
            |fromArray[i].time - toArray[k].time| <=
            |fromArray[i].time - toArray[s].time|
         j = k + lag
         minTime <= (toArray[j].time - fromArray[i].time) <= maxTime,
         if (i,m) and (i,n) are elements of pairs, then m = n
         there exists no integer r, i < r < (i + lag) such that
         (
           ( haltOnFromEvent  and fromArray[r].target )
         )
         there exists no integer r, k < r < j such that
         (
           ( haltOnToEvent and toArray[r].target )
         )
         if ( haltOnBarrierEvent ) there exists an integer b,
            1 <= b <= barrierArrayLen
            such that for any integer s, 1 <= s <= barrierArrayLen,
            |fromArray[i].time - barrierArray[b].time| <=
            |fromArray[i].time - barrierArray[s].time|
         if ( haltOnBarrierEvent ) there exists no integer r,
            b < r < (b + lag) such that
            (
              ( r <= barrierArrayLen )
              and
              barrierArray[r].target
            )
         }

When lag < 0:

pairs = {(i,j) |
         1 <= i <= fromArrayLen,
         1 <= j <= toArrayLen,
         there exists integer k, 1 <= k <= toArrayLen, such that for
            any integer s, 1 <= s <= toArrayLen,
            |fromArray[i].time - toArray[k].time| <=
            |fromArray[i].time - toArray[s].time|
         j = k + lag  (remember, lag is negative)
         minTime <= (fromArray[i].time - toArray[j].time) <= maxTime
         if (i,m) and (i,n) are elements of pairs, then m = n
         there exists no integer r, (i + lag) < r < i such that
         (
           ( haltOnFromEvent and fromArray[r].target )
         )
         there exists no integer r, j < r < k such that
         (
           ( haltOnToEvent and toArray[r].target )
         )
         if ( haltOnBarrierEvent ) there exists an integer b,
            1 <= b <= barrierArrayLen
            such that for any integer s, 1 <= s <= barrierArrayLen,
            |fromArray[i].time - barrierArray[b].time| <=
            |fromArray[i].time - barrierArray[s].time|
         if ( haltOnBarrierEvent ) there exists no integer r,
            (b + lag) < r < b such that
            (
              ( r <= barrierArrayLen )
              and
              barrierArray[r].target
            )
         }

Having defined pairs, the values of N, F1T1, F1T0, F0T1, and F0T0 are all defined as before.

3. Time Based Method of Collecting Frequencies

As with the nearest neighbor based method of collecting frequencies, use of the time based method makes all calculations of statistical measures based on the frequencies so collected highly suspect if not invalid.

The central idea behind the time based method of collecting frequencies is to insist that the base to event occur at the exact same time as its associated base from event. If the to array contains such an event, that event is used as the base to event. Otherwise, a virtual event is temporarily inserted into the to array for that particular from event. It is used as the base to event for purposes of lag calculation only, and is then removed before lags relative to any other from event are calculated. 

Pay close attention to the requirement that a virtual to event exist only for purposes of lag calculation relative to its associated from event. As a result of this point, pairs with lag 0 are only included in the frequency counts if the base to event is not virtual.

This overview given, we proceed to the definition of pairs under the time based method of frequency collection. As shall be seen, the time based method of frequency collection makes the set theoretic definition of pairs a truly horrible sight to behold. Be of stout heart. Once this item is dealt with, the rest of the requirements document is pretty much all down hill sledding. 

Note that the definition of pairs for positive lag differs from the definition of pairs for negative lag only in lines 7, 11, 14, 27, 29, 31, 37, 44, 48, and 65.

When lag = 0:

pairs = {(i,j) |
         1 <= i <= fromArrayLen,
         1 <= j <= toArrayLen,
         fromArray[i].time = toArray[j].time
         if (i,m) and (i,n) are elements of pairs, then m = n.
        }

When lag > 0:

pairs = {(i,j) |
         1 <= i <= fromArrayLen,
         1 <= j <= toArrayLen,
         let k be an integer in the closed interval [1, toArrayLen]
            such that
            (
              toArray[k].time <= fromArray[i].time
              and
              (
                for all integers s, 1 <= s <= toArrayLen
                ( s > k )
                =>
                (
                  toArray[s].time > fromArray[i].time
                  or
                  (
                    toArray[k].time = toArray[s].time
                    and
                    toArray[k].time = fromArray[i].time
                    and
                    |i - k| < |i - s|
                  )
                )
              )
            )
            if such an integer exists. If no such integer exists,
            let k = 0,
         j = k + lag
         minTime <= (toArray[j].time - fromArray[i].time) <= maxTime
         if (i,m) and (i,n) are elements of pairs, then m = n
         there exists no integer r, i < r < (i + lag) such that
         (
           haltOnFromEvent
           and
           fromArray[r].target )
         )
         there exists no integer r, k < r < j such that
         (
           ( haltOnToEvent and toArray[r].target )
         )
         let b be an integer in the closed interval
            [1, barrierArrayLen] such that
            (
              barrierArray[b].time <= fromArray[i].time
              and
              (
                for all integers s, 1 <= s <= barrierArrayLen,
                ( s > b )
                =>
                (
                  barrierArray[s].time > fromArray[i].time
                  or
                  (
                    barrierArray[b].time = barrierArray[s].time
                    and
                    barrierArray[b].time = fromArray[i].time
                    and
                    |i - b| < |i - s|
                  )
                )
              )
            )
            if such an integer exists. If no such integer exists,
            let b = 0,
         there exists no integer r, b < r < b + lag such that
         (
           ( haltOnBarrierEvent and barrierArray[r].target )

         ) }

When lag < 0:

pairs = {(i,j) |
         1 <= i <= fromArrayLen,
         1 <= j <= toArrayLen,
         let k be an integer in the closed interval [1, toArrayLen]
            such that
            (
              toArray[k].time >= fromArray[i].time
              and
              (
                for all integers s, 1 <= s <= toArrayLen
                ( s < k )
                =>
                (
                  toArray[s].time < fromArray[i].time
                  or
                  (
                    toArray[k].time = toArray[s].time
                    and
                    toArray[k].time = fromArray[i].time
                    and
                    |i - k| < |i - s|
                  )
                )
              )
            )
            if such an integer exists. If no such integer exists,
            let k = toArrayLen + 1,
         j = k + lag  (remember, lag is negative)
         minTime <= (fromArray[i].time - toArray[j].time) <= maxTime
         if (i,m) and (i,n) are elements of pairs, then m = n
         there exists no integer r, (i + lag) < r < i such that
         (
           haltOnFromEvent
           and
           fromArray[r].target )
         )
         there exists no integer r, j < r < k such that
         (
           ( haltOnToEvent and toArray[r].target )
         )
         let b be an integer in the closed interval
            [1, barrierArrayLen] such that
            (
              barrierArray[b].time >= fromArray[i].time
              and
              (
                for all integers s, 1 <= s <= barrierArrayLen,
                ( s < b )
                =>
                (
                  barrierArray[s].time < fromArray[i].time
                  or
                  (
                    barrierArray[b].time = barrierArray[s].time
                    and
                    barrierArray[b].time = fromArray[i].time
                    and
                    |i - b| < |i - s|
                  )
                )
              )
            )
            if such an integer exists.  If no such integer exists,
            let b = barrierArrayLen + 1,
         there exists no integer r, b + lag < r < b such that
         (
           ( haltOnBarrierEvent and barrierArray[r].target )
         ) }

Again, the values of N, F1T1, F1T0, F0T1, and F0T0 are all defined

relative to the set pairs as before.

4. Ord Pair Collection

In any one of the inputs collectF1T1OrdPairs, collectF1T0OrdPairs, collectF0T1OrdPairs, or  collectF0T0OrdPairs is true, the ords of the events contributing to the specified frequency (F1T1, F1T0, F0T1, and F0T0 respectively must be collected and displayed. Fortunately, the exact data desired can be defined explicitly with reference to the set pairs defined in the preceding sections. Specifically:

F1T1Array = {(n,m) | (i,j) is an element of pairs,
                     fromArray[i].target is TRUE,
                     toArray[i].target is TRUE,
                     n = fromArray[i].ord,
                     m = toArray[j].ord}

F1T0Array = {(n,m) | (i,j) is an element of pairs,
                     fromArray[i].target is TRUE,
                     toArray[i].target is FALSE,
                     n = fromArray[i].ord,
                     m = toArray[j].ord}

F0T1Array = {(n,m) | (i,j) is an element of pairs,
                     fromArray[i].target is FALSE,
                     toArray[i].target is TRUE,
                     n = fromArray[i].ord,
                     m = toArray[j].ord}

F0T0Array = {(n,m) | (i,j) is an element of pairs,
                     fromArray[i].target is FALSE,
                     toArray[i].target is FALSE,

                     n = fromArray[i].ord,
                     m = toArray[j].ord}

The names F1T1Array, F1T0Array, F0T1Array, and F0T0Array are something of misnomers, as their contents are unordered lists of ordered pairs. The name comes from the fact that they are currently implemented as instances of the CArray class provided in the Think C library.

Observe that F1T1Array contains F1T1 elements, F1T0Array contains F1T0 elements, etc.

Calculating Yule’s Q:

 XE  "Lags report:computational assumptions of:Yule’s Q formula\;" 
Once the frequencies are available, the calculation of Yule’s Q is trivial, and may be done as follows:

                  (F0T0 * F1T1) - (F0T1 * F1T0)
              Q = -----------------------------
                  (F0T0 * F1T1) + (F0T1 * F1T0)

Calculating Pearson’s R:

 XE  "Lags report:computational assumptions of:Pearson’s r formula\;" 
The calculation of Pearson’s R is similarly straight forward. It is given as follows:

                     (F0T0 * F1T1) - (F0T1 * F1T0)
R = ----------------------------------------------------------------
   sqrt((F0T0 + F0T1) * (F1T0 + F1T1) * (F0T0 + F1T0) * (F0T1 + F1T1))

Note that sqrt(x) refers to the square root of x.

Calculating Alison & Liker’s Z:

 XE  "Lags report:computational assumptions of:Allison & Liker’s z formula\;" 
The Alison & Liker’s Z is defined as follows:

                  cprobT1givenF1 - probT1
     Z = -----------------------------------------------
         sqrt((probT1 * probT0 * probF0) / (N * probF1))

Where:

     probF1 = (F1T1 + F1T0) / N

     probF0 = (F0T1 + F0T0) / N

              | (F0T1 + F1T1) / N  if repeats = TRUE, or |lag| != 1,
              |                    or the from & to series are
     probT1 = |                    distinct.
              |
              | (F0T1 + F1T1) / (N - (F1F1 + F1T0))  otherwise

              | (F0T0 + F1T0) / N  if repeats = TRUE, or |lag| != 1,
              |                    or the from & to series are
     probT0 = |                    distinct.
              |
              | 1 - probT1                           otherwise

     cprobT1givenF1 = F1T1 / ( F1T1 + F1T0)

     sqrt(x) is the square root of x

It should be noted that the N in the above definition of Alison & Liker’s Z is given as the number of events in the event sequence minus the absolute value of the lag in Faraone & Dorfman. If fromArrayLen is equal toArrayLen, and no from to event pairs are excluded by barriers and time limits, our definition is equivalent.

Calculating the Markov Z

 XE  "Lags report:computational assumptions of:Markov z formula" 
Unlike all the other statistics mentioned in this paper, the Markov Z is not calculated from the frequencies. Rather it is calculated directly from the fromArray, the toArray, and the barrierArray as follows:

                      rFromTo
     Z = ---------------------------------------
         /     1       (1 + (rFrom * rTo)) \ 0.5
        |  --------- * -------------------  |
         \ numPairs    (1 - (rFrom * rTo)) /

Where:

     rFromTo is the cross correlation coefficient,

     rFrom is the autocorrelation coefficient on the fromArray,

     rTo is the autocorrelation coefficient on the toArray, and

     numPairs is the number of pairs counted in the calculation of
     rFromTo.

rFromTo, rFrom, and rTo are all product moments which are calculated as follows:

Suppose:

     X = x1, x2, ... xm and
     Y = y1, y2, ... yn

are sequences of numbers (in our case 0’s and 1’s where target = FALSE

=> 0 and target = TRUE => 1). The definition of the product moment

upon which our calculation is based is given as a function of X, Y and

lag below:

                    (N * sumXY) - (sumX * sumY)
P = ------------------------------------------------------------------
    (((N * sumXX) - (sumX ** 2)) * ((N * sumYY) - (sumY ** 2))) ** 0.5

Where:

     ** indicates exponentiation (i.e. x ** 2 is x squared)
         | min(m, n-lag)    if lag >= 0
     N = |
         | min(m+lag, n)    if lag < 0

The values sumX, sumY, sumXX, sumYY, and sumXY are all summations from i equals 1 to N if lag >= 0 and from lag + 1 to N + lag if lag < 0. They are defined as follows:

      sumX = SUM(xi),

      sumY = SUM(y(i+lag)),

     sumXX = SUM(xi ** 2),

     sumYY = SUM((y(i+lag)) ** 2), and

     sumXY = SUM(xi * y(i+lag)).

Where SUM stands for summation.

Unfortunately, the above definition of the product moment is useless for our purposes due to the imposition of barriers and time limits, not to mention our three different methods of lag base calculation. Thus a set theoretic definition is used of what is meant by product moment in the LSA Table output in MacSHAPA.

For the following development, assume that X and Y are arrays of the same format as fromArray and toArray. Further suppose that X is of length XLen, Y is of length YLen, and I is an integer. Finally the target fields in these arrays are used as a numeric value when appropriate, with FALSE mapping to 0 and TRUE mapping to 1.

Fortunately, our definition of the product moment can be built on the definitions of the set pairs given in section 1.3.2, which saves several pages of arithmetic. Thus we begin by calculating pairs via the definition associated with the values of lag and lagCompStrategy with the following substitutions:

          replace   fromArray      with      X

          replace   fromArrayLen   with      XLen

          replace   toArray        with      Y

          replace   toArrayLen     with      Ylen

          replace   lag            with      I

Note that there is no change in the definition of barrierArray and barrierArrayLen.

Given the set pairs defined with the above substitutions, define the set P as follows:

     P = {(X[i].target,Y[j].target) | (i, j) is an element of pairs}

Having defined P, we now define N, sumX, sumY, sumXX, sumYY, and sumXY as follows:

     N = |P|,

     sumX = SUM(x) such that (x,y) is an element of P,

     sumY = SUM(y) such that (x,y) is an element of P,

     sumXX = SUM(x ** 2) such that (x,y) is an element of P,

     sumYY = SUM(y ** 2) such that (x,y) is an element of P, and

     sumXY = SUM(x * y) such that (x,y) is an element of P,

These values may then be plugged into our earlier definition of the product moment, thus giving us a function PM(X,Y,I) for the product moment in the context of the MacSHAPA LSA Table output.

We now define rFromTo, rFrom, rTo, and numPairs so we can calculate the Markov Z:

     rFromTo = PM(fromArray, toArray, lag)

     rFrom = PM(fromArray, fromArray, 1)

     rTo = PM(toArray, toArray, 1)

     numPairs = the N calculated in PM(fromArray, toArray, lag)

Although we’ve not proven it, it seems that the above definition of the product moment reduces to the standard definition of same when time limits and barriers do not interfere and lagCompStrategy is based_on_index. If this is true, the same may be said of our definition of the Markov Z.

In closing, it should be noted that the numPairs parameter in our definition of the Markov Z is expressed as (number of events - lag) in Dorfman & Faraone. Again, if fromArrayLen equals toArrayLen and time limits and barriers do not interfere, our numPairs should equal Dorfman & Faraone’s (number of events - lag).

Calculating the Expected P

 XE  "Lags report:computational assumptions of:expected probability formulae" 
The expected P is simply the expected value of the probability of the to event of a from to event pair being a target event given that the from event is a target event. Its calculation depends upon the value of the repeats parameter. If repeats is TRUE, or |lag| != 1, or the from and to series are distinct, the expected P is calculated as follows:

                  (F1T0 + F1T1)   (F1T1 + F0T1)
     expected P = ------------- * -------------
                        N               N

If repeats is FALSE, |lag| = 1, and the from and to series are identical, the expected P is:

                  (F1T1 + F1T0)      (F0T1 + F1T1)
     expected P = ------------- * -------------------
                        N         (N - (F1T1 + F1T0))

Calculating the Observed P

 XE  "Lags report:computational assumptions of:observed probability formulae" 
The observed P is the observed value of the probability that the to event of a from to event pair is a target event given that the from event is a target event. It is defined as follows:

                      F1T1
     observed P = -----------
                  F1T1 + F1T0

Output

The tabular lag report displays a table showing the frequencies and all the above statistics for each pair of selected from and to event types. Each such table contains one line for each allowable lag, and displays the frequencies and statistics for that from event type, to event type, and lag triplet. If tabDelimitTable is TRUE, the values on each line are separated by tabs instead of spaces. 

In addition, the tabular LSA report displays a list of the ord values of the from to event pairs that contributed to F1T1, F1T0, F0T1, and F0T0 for each from event type, to event type, and lag triplet if collectF1T1OrdPairs, collectF1T0OrdPairs, collectF0T1OrdPairs, or collectF0T0OrdPairs respectively is true.

Ambiguities in the Lags report

 XE  "Lags report:computational assumptions of:ambiguities in data collection" 
In this section are listed all ambiguities we are aware of, resulting from the way data are collected, and say how the LSA report code deals with them. 

Ambiguities in the Definition of Frequency Collection

The most obvious ambiguities show up in the definitions of the set pairs in section 1.3.2. In particular, the notion of the nearest neighbor of a from event becomes ambiguous when there are two or more to events at equal temporal distance from the from event. Since the definition of pairs requires the nearest neighbor to be unique, the code breaks any ties by selecting the to event with toArray index closest to the index of the base from event. 

Technically speaking, the above method of resolving the multiple events at a single time ambiguity inserts an error in to the code. This is because the absence of a to event at a given lag from (let us say) event j in the toArray does not imply that there is no event at the same lag from event j - 1 in the toArray. Thus, in solving the problem via a nearest index tie breaker, it is possible that MacSHAPA fails to collect valid ord pairs.

Any fix to this problem would probably be worse than the problem itself, as it would inevitably result in the selection of different base to events depending on the lag in question. 

Ambiguities as to the exact meaning of the nearest barrier event are resolved in the same matter.

A second ambiguity is inserted when the event arrays are created, as the specification do not require any specific order for events that occur at the same time. This is a case of requirements bowing to reality, as the LSA Table output relies on a sorting routine elsewhere in MacSHAPA. 

As any ambiguity in the frequency collection will express itself in the statistical measure calculation, the above ambiguities are propagated through the rest of the LSA Table output. However, there are three statistical measures which introduce ambiguities of their own.

Ambiguities in the Markov Z

Our definition of the Markov Z is based on the definitions of the set pairs. Thus the Markov Z is heir to all the ambiguities that haunt the frequency collection code, only more so, as they occur in the autocorrelation coefficients as well.

Ambiguities in Alison & Liker’s Z and Expected P

The definitions of Alison & Liker’s Z and the expected P make reference to the proposition that the from and to series are distinct. This would seem to be a simple matter to test, however, due to the lack of a normal form for instances of the CSeries data structure, it is not.

In the actual code, the from and to event arrays are compared instead. One would think that this would allow a definitive answer, but the question of the order in an event array of two or more events that occur at the same point in time arises again. While MacSHAPA probably detects most cases where the from and to series are identical, this is not guaranteed. In cases where this is a potential problem, the user is directed to the fourth line of the Table output, in which the LSA report’s opinion as to whether or not the input and output series are identical is reported. 

F. Configuring Panasonic AG-7750 VCR for use with MacSHAPA

 XE  "Video device hardware and standards:Panasonic AG-7750 VCR:technical requirements for" 
John Mainzer

To use MacSHAPA’s internal driver for the Panasonic AG-7750 SVHS/VHS VCR, you need the following in addition to the VCR itself:

•
Cable to connect Macintosh to the VCR. The cable should be constructed according to the pinouts given in this Appendix.

•
Panasonic AG-F700 Time Code Generator/Reader Board. This is a separate component that is installed inside the VCR itself. The AG-F700 is needed if you wish to work with SMPTE timecode recorded either as longitudinal timecode (LTC) or vertical interval timecode (VITC). It does not automatically come with the AG-7750, but needs to be purchased and installed separately. 

 XE  "Video device hardware and standards:Panasonic AG-7750 VCR:timecode card (AG-F700)" 
Configuration checklist

 XE  "Video device hardware and standards:Panasonic AG-7750 VCR:configuration checklist" 
1.
On AG-7750 Set-Up Menu #3001 (EJECT/STOP FNCTN REM.), select option 00 (POSSIBLE). While not strictly necessary for the operation of the AG-7750 with MacSHAPA, this option allows the stop and eject buttons to remain active on the AG-7750 front panel while it is under the remote control from MacSHAPA. 

2.
On AG-7750 Set-Up Menu #3002 (9P DEVICE TYPE SELECT), select option 01 (S-VHS ID). This option controls the response of the AG-7750 to the device type request  message, which is used by MacSHAPA during  initialization. 

3.
On AG-7750 Set-Up Menu #3003 (REMOTE OPERATION), select  option 00 (9P). This option sets up the AG-7750 to accept commands via the RS-422-A port. Panasonic refers to this port as the 9-Pin port in its documentation. 

4.
On AG-7750 Set-Up Menu #5002 (TC SOURCE SELECT), select option 01(LTC). This causes the AG-7750 to use the LTC (Lateral Time Code - That is, the time code that is  recorded in the channel 2 audio.) unless directed otherwise. Since the AG-7750 driver software is currently hard coded to use only the LTC, setting this option reduces the likelihood of driver failure due to use of the VITC time code. Note that this Set-Up Menu will not appear unless the AG-7750 is equipped with an AG-F700 Time Code Generator/Reader Board. 
5.
On AG-7750 Set-Up Menu #5005 (TCG REGEN MODE), select option 00 (TC*UB). This Set-Up Menu will not appear unless the AG-7750 is equipped with an AG-F700 Time  Code Generator/Reader Board. 
6.
On AG-7750 Set-Up Menu #5006 (TC OUT SIGNAL REGEN),  select option 00 (OFF TAPE). This Set-Up Menu will not appear unless the AG-7750 is equipped with an  AG-F700 Time Code Generator/Reader Board. 
7.
On AG-7750 Set-Up Menu #5008 (TIME CODE PRESET), set preset value of time code generator to 00:00:00;00. While not strictly necessary, this setting removes one source of confusion. This Set-Up Menu will not appear unless the AG-7750 is equipped with an AG-F700 Time Code Generator/Reader Board. 
8.
On the bank of switches just below the left hand side of the video tape cassette loading port, select SEARCH, TC, and LTC from left to right on the three left most switches. If you have the manual for the AG-7750  handy, these switches are in area four in the diagram of the AG-7750 front panel on page 6.

9.
Set the CONTROL switch to REMOTE. This is the right  most switch in the bank of switches at the bottom  center of the AG-7750 front panel. This switch is in area 9 in the diagram of the front panel on page 8 of the manual. 

10.
On the time code control panel, which is found on the  pop out panel at the lower right hand corner of the front panel (area 11 on the diagram on page 8 of the AG-7750 manual), set the AUDIO CH2/LTC switch to LTC. Set the VITC switch to OFF. Set the INT/EXT switch to INT. Set the REGEN/PRESET switch to PRESET. Finally set the REC RUN/FREE RUN switch to REC RUN. 

11.
Right next to the time code control panel, you will  find the ON SCREEN switch. (Area 10 in the diagram on  page 8 of the manual). When you first start using the AG-7750 with MacSHAPA, you should consider setting this  switch to ON, so that you will get an on screen account of commands issued by the AG-7750 driver software in MacSHAPA. Once everything seems to be working  correctly, you will probably find this switch to be superfluous. 

If you want your “Pause” commands to be interpreted as still pictures, rather than blank screens, you should set the MODE switch in the little pop-out panel at the bottom front of the Panasonic AG-7750 to PB/EE. If it’s left at EE, everything you’d normally think should be a Pause (displaying a picture or freeze-frame) will appear to be a “heads-up” Stop.

Caveats about the checklist

1.
The above check list is preliminary. It is likely that some important items have been left out of it. If you come up with one, please let us know.

2.
The check list only mentions a small fraction of the options on the AG-7750 Set-Up Menu. We have not yet explored the interactions between the various menu settings and the driver software. While these interactions should be explored as the development  schedule permits, for the nonce, you are pretty much on your own in this department. 

AG-7750 Set-Up Menu selections used for MacSHAPA

 XE  "Video device hardware and standards:Panasonic AG-7750 VCR:set-up menu selections" 
For the record, the following is a complete listing of the AG-7750 Set-Up Menu selections under which the AG-7750 driver software was developed. Most of these settings are factory defaults. Where non-default settings are used, the factory defaults are shown in parentheses.

1001
STILL TIME SELECT
00
10 Sec. 
(03, 5 MIN)

1002
TAPE PROTECTION
01
AUTO ADVANCE

1003
READY OFF MODE SELECT
00
DRUM ROTATE

1004
FREEZE AT READY OFF
00
OFF

1005
DIRECT SEARCH
01
ON

1006
AUTO BACK
00
OFF

1007
SHORT FF
01
ON

1008
AUTO REV
01
ON

1009
VIDEO MODE
01
AUTO

1010
Y/C FILTER
01
ON

1011
AUDIO LIMITER
01
ON

1012
DOLBY NR
00
OFF

1013
HI-FI REC SELECT
01
NORMAL INPUT

1014
CH1 REC
00
CH1

2001
CHARACTER BACKGRND
01
SUPERIMPOSED DISPLAY

2002
CHARACTER H-POSITION
03

2003
CHARACTER V-POSITION
07

2004
STATUS SUPER
01
ON

3001
EJECT/STOP FNCTN REM.
00
POSSIBLE

3002
9P DEVICE TYPE SELECT
01
S-VHS ID

3003
REMOTE OPERATION
00
9P

3004
34P SHTL MAX SPEED
00
*10

3005
34P CONTROLLER TYPE
00
TYPE-1

4001
AUTO PREROLL ENTRY
01
ENTERED

4002
PREROLL TIME
05
5 sec.

4003
PLAY DELAY
00
0 FRAME

4004
FRAME SERVO
01
ON

5001
DROP/NON-DROP FRAME
00
NON-DROP FRAME

5002
TC SOURCE SELECT
01
LTC
(00, VITC)

5003
VITC POSITION SEL-1
06
LINE 16

5004
VITC POSITION SEL-2
08
LINE 18

5005
TCG REGEN MODE 
00
TC * UB

5006
TC OUT SIGNAL REGEN
00
OFF TAPE

5007
UB BINARY GROUP FLAG
00
NOT SPECIFIED

5008
TIME CODE PRESET

00:00:00:00

5009
U-BIT PRESET

00:00:00:00

Connecting the Macintosh to the Panasonic AG-7750:

 XE  "Video device hardware and standards:Panasonic AG-7750 VCR:connecting to MacSHAPA" 
Once the AG-7750 is configured correctly, the next step is to connect it with the Macintosh upon which you intend to run MacSHAPA. To do so, proceed as follows:

1.
Turn off both the Macintosh and the AG-7750. While you will usually be lucky if you connect cables while one or both machines are powered up, now and then you will succeed in damaging something.

2.
Using either the cable provided with MacSHAPA or one of  your own construction, connect the two machines. The MINI DIN 8 connector goes in the MODEM port of the Macintosh. The DB-9 connector goes in the port labeled REMOTE 9P on the back of the AG-7750. 

3.
Turn on both machines, and immediately bring up MacSHAPA to test the communications link with the AG-7750  (Recall that the VCR Control option in the Windows menu brings up the VCR Control Panel.)  


If you experience difficulties that might be cable related (i.e. MacSHAPA issues error messages each time you hit  one of the buttons on the VCR Control Panel, or the VCR Control Panel comes up with all options other than reset dimmed), turn off both machines while you  attempt to diagnose the problem. This way, if the problem turns out to be cable related, you will be unlikely to fry the serial I/O circuitry on one or both machines. 

Note:  Plugging the MINI DIN 8 connector into the Macintosh printer port will mimic a cable related difficulty. 


Once you have verified that MacSHAPA and the AG-7750 can communicate, the two machines can probably be left connected. 

4.
When the time comes that you wish to disconnect the Macintosh and the AG-7750, make sure you turn off both machines before you disconnect them.

Note: While the above advice is the best we can give, anything you do with your hardware is on your head. Be careful!

Pinouts for cable to connect AG-7750 with Mac

 XE  "Video device hardware and standards:Panasonic AG-7750 VCR:cable pinouts" 
 XE  "Video device hardware and standards:cables to connect VCR to Macintosh:for AG-7750" 
The following pin-out data should permit you to construct cables to connect a Macintosh with a Panasonic  AG-7750. 


Macintosh:



AG-7750


MINI DIN 8



DB-9


(Front View)



(Front View)


 8   7   6



1   2   3   4    5


5   4     3



  6   7   8    9


    2   1


Signal

Pin #


Pin #
 Signal Name


HSKo

1


1
Frame Ground


HSKi

2


2
Receive A


TxD-

3


3
Transmit B


GND

4


4
Transmit  Common


RxD-

5


5
Spare


TxD+

6


6
Receive Common


GPi

7


7
Receive B


RxD+

8


8
Transmit A







9
Frame Ground




         Connections:




3  ----------------------------- 2




4  ----------------------------- 4, 6




5  ----------------------------- 8




6  ----------------------------- 7




8  ----------------------------- 3

In addition to the above connections, cables built for MacSHAPA at University of Illinois also have a connection between the shields of the connectors on either end of the cable, thus providing a chassis ground between the two devices.

G. Release Notes for version 1.0.2

 XE  "Release Notes for version" 
 XE  "MacSHAPA software:release notes for version" 
This document tells you about the changes made and the new features added since the release of MacSHAPA 1.0 on August 24, 1994. MacSHAPA 1.0.1 was created but was not distributed, so the present release notes combine information for versions 1.0.1 and 1.0.2.

These notes will only make sense if you have been using previous versions of MacSHAPA. If you are a new user, please check the MacSHAPA version 1.0.2 manual for a full description of MacSHAPA's features.

This document does not mention bugs and anomalies; check the Anomalies list for the critters.  

Penelope Sanderson, 17 October, 1994

Overview of changes

•
Click hierarchy for text, nominal, float, and integer variables extended

•
Additional “next” and “previous” operators in the query language.
•
New averaging operator, cmean(), in the query language

•
Type predicates in the query language renamed

•
New Variables dialog box with easier operation

•
Variables window renamed Variables List window

•
Sampling Filter cleanups

•
Marginals added to the Transitions frequency matrix.

These notes don’t explain everything about how to use the new features.  Please see the  MacSHAPA 1.0.2 manual for full details.  

Click hierarchy extended

Until now, in text, nominal, float, and integer cells you could not use the click hierarchy to select the entire cell contents. Instead, you had to select the entire cell contents by dragging with the mouse. This made it too easy to omit the negative sign in negative float and integer values.

We have now extended the click hierarchy so that  three successive clicks in a float, integer, nominal or text cell value always select the entire cell contents.

New “next” and “previous” operators in QL

There are four new temporal macro operators in the query language—“bounded remote next/previous instance” operators. They are called “remote” because they look as far into the past or future as needed to find a next or previous instance, and “bounded” because no intervening instance of the base variable pattern is allowed in the base variable and no intervening instance of the successor/predecessor variable pattern is allowed in the successor/predecessor variable. 

Their syntax is as follows:

nextinstbo(<base-var>,<successor-var>)
ord based bounded remote next

previnstbo(<base-var>,<predecessor-var>)
ord based bounded remote previous

nextinstbt(<base-var>,<successor-var>)
time based bounded remote next

previnstbt(<base-var>,<predecessor-var>)
time based bounded remote previous

Starting from a base event A, cells are scanned until the first instance of a successor/predecessor event B is found without an intervening A event in the <base-var>. No other A or B event is allowed in the A-B interval. As an example, if the event sequence is AABCBDAADCBAB and nextinstbo() and previnstbo() are used, nextinstbo() returns three matches and previnstbo() two matches:


next: 

AABCBDAADCBAB




AABCBDAADCBAB




AABCBDAADCBAB


previous: 
AABCBDAADCBAB




AABCBDAADCBAB

nextinstbo() and previnstbo()—ord-based bounded remote next/previous

Query moves sequentially from the base cell through cells (increasing ords for next, decreasing ords for previous) until it finds a cell whose contents match the pattern specified. No other instance of the base event pattern or the next/previous pattern can have an ord between the base event found and the next/previous event found, when looking at the <base-var> and <successor-var>/<predecessor-var> respectively.

nextinstbt() and previnstbt()—time-based bounded remote next/previous instance

Query moves away from the base cell in terms of onset timestamp (increasing onsets for next, decreasing onsets for previous) until it finds a cell or cells whose contents match the pattern specified. No other instance of the base event pattern or the next/previous pattern can have an onset time between the base event found and the next/previous event found, when looking at the <base-var> and <successor-var>/<predecessor-var> respectively.

Averaging operator in QL

Up until now you could count and sum values in the query language and find the minimum and maximum value, but you could not find their mean.

We have now introduced a “mean” operator, cmean(). Its details are as follows:

cmean(<val>)
   find the arithmetic mean, or average, of


   numerical values bound to <val> and 


   print the mean, min and max numerical


   values found.
one argument only

In the example below, we find the average amount of time that Sam spends when he gives commands to Tom. 

query(speechcode(<ord>,?on,?off,COMMAND(Sam,<TO>,<MITIGATION>)),


   cmean(minus(?off,?on)))

CMEAN:

Number of numerical matches = 3

Minimum numerical match = 120.000000

Maximum numerical match = 180.000000

Average of all numerical matches = 140.000000

---

The printout in the Query Output window gives the number of numerical matches made (some items may not have been numerical), the minimum value matched, the maximum value matched, and the average, or mean, of all numerical matches. In the case shown, the result is given in ticks. You would have to divide by 60 to get seconds, 3600 to get minutes, etc.

Type operators in QL renamed

In MacSHAPA version 0.4 the following “type” operators were added to the query language:


integer(<arg>)


time(<arg>)


float(<arg>)


nominal(<arg>)


qstring(<arg>)


text(<arg>)


pred(<arg>)


empty(<arg>)

Because these operator names were reserved for use in the query language, you could not name spreadsheet variables “integer, “text,” etc. This has proven to be inconvenient. So we have changed the names of the type predicates to the following, which are less likely to be wanted for variable names:


isinteger(<arg>)


istime(<arg>)


isfloat(<arg>)


isnominal(<arg>)


isqstring(<arg>)


istext(<arg>)


ispred(<arg>)


isempty(<arg>)

This means that variables can now be called “integer,” “text,” etc., but cannot be called the more unusual “isinteger,” “istext,” etc.

The disadvantage of this change (as per warning and question to MacSHAPA-users in September, 1994) is that MacSHAPA documents using the old type operator names will not be read by MacSHAPA 1.0.2. If you used any of the old type operators while using versions 0.4, 0.4.1, 1.0, or 1.0.1, you will experience this problem. 

To make documents using the old type operators readable in MacSHAPA 1.0.2, you will need to open them in an older version of MacSHAPA, and remove any type operators in the queries window. Then open each database in MacSHAPA 1.0.2 and restore the missing parts of each affected query with the new type operator name.

Documents created in 1.0.2 with variables named “integer,” “text,” etc., cannot be read by MacSHAPA 0.4, 0.4.1, 1.0, or 1.0.1. As a workaround, in version 1.0.2 you would have to move the cells to variables with names that were not reserved for the query language in those older versions, save, and then open in the old version.

Similarly, documents created before 1.0.2 with variables named “isinteger,” “istext” etc., would have to have the variables rename. This could be done with a variant of the above method.

New Variables dialog box

The layout of the Variables dialog box has been redesigned to look as follows. Some extra functionality has also been provided.
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•
Variable name. You enter the variable name here. If the Variables dialog is opened when a variable is selected, the selected variable name is placed in this field. 

•
Insert after. In this pop-up menu you specify the spreadsheet variable after which you want the new variable to be place, or the existing variable to be moved. If you want it to be placed at the left edge, choose <left edge>.

•
Borrow times from. When creating a new variable you sometimes want to automatically create empty cells in the new variable that have the timestamps of cells in some other variable. If the Borrow times from pop-up menu is set to <no variable>, no cells will be borrowed, but if it is set to a variable name then cells will be created in the new variable whose timestamps are the same as those in the chosen variable.

•
Type. Here you indicate the type of variable you wish to create. If a variable is selected when the Variables dialog opens, then Type is automatically set to the type of the selected variable.

•
Delete ALL Cells. This command button deletes ALL cells in every variable of the spreadsheet. 

•
Delete Cells. This command button deletes just the cells in the variable indicated in the Variable name field.

•
Delete Variable. This command button deletes the variable indicated in the Variable name field.

•
Warn. When turned on (checked) this checkbox gives an alert message whenever the Delete ALL Cells, Delete Cells, or Delete Variable command buttons are pressed.

Variables window now Variables List window

Previously there was a “Variables” dialog box on the Spreadsheet menu and a “Variables” window on the Windows menu. We have changed the name of the latter to “Variables List” to reduce confusion between the two. 
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The left figure shows the new Variables List item on the Windows menu, and the right figures shows the Variables List window itself with its new name.

Previously, the variables were not always shown in the order they appeared on the spreadsheet. Variables cut and pasted would always appear at the end of the list, regardless of where they appeared on the spreadsheet. This bug has now been fixed so that the Variables List window shows variables in the order they appear on the spreadsheet.

Sampling Filter clean-ups

Some clean-ups have been performed on the Sampling Filter, although there is a way to go before it works completely as we would like.

•
The Sampling Filter should run correctly when the Source selected is any arbitrary spreadsheet selection. This removes a bug in which multiple computed variables (output of the Sampling filter) were included in the “selection” item on the Source pop-up menu.

•
The Timeline report for a computed variable (output of the Sampling Filter) now correctly assigns patterns to the nominal values (row titles).

•
The Sampling Filter now lets you use any string to name missing events, rather than just calling them “Missing.” In the past, the Listing report showed the correct new name, but the Timeline report always just used “Missing.”

Marginals added to Transitions frequency matrix.

The matrix output of the Transition report now has marginals—row and column total frequencies when the Frequencies checkbox is on, and total probabilities of 1.0 for the rows when the Probabilities checkbox is on.

Frequencies
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Probabilities
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H. Anomalies List for version 1.0.2

 XE  "Anomalies List for version" 
 XE  "MacSHAPA software:anomalies list for version" 
 XE  "Crashes:Anomalies List discussion of" 
 XE  "Crashes:known current causes of" 
Here is a partial list of anomalies, weirdnesses, and bugs in MacSHAPA’s behavior. The list contains most of the things that MacSHAPA is known to do incorrectly, and some of the things that it ought to do but doesn’t. Anomalies and bugs which have been added to the list since MacSHAPA version 1.0 (either for completeness or because they have just been discovered) are marked with  instead of •. 

If you run into a problem not on this list, please let us know as soon as you can! We can only fix problems we know about. Please report bugs and anomalies to the MacSHAPA development team at:



MacSHAPA-bugs@listserv.cso.uiuc.edu

The MacSHAPA manual has more information about getting help when you find a bug. We’ve also made some suggestions in the manual  about how to report the details of bugs so we can start tracking them down fast.

Penelope Sanderson, 17 October, 1994

Opening MacSHAPA

•
Crash on startup (see also under VCR). In some hardware configurations, MacSHAPA will crash your system while opening—typically after the menu bar is drawn but before the splash screen comes up. We’re trying to track down the cause of this problem, but we suspect it has to do with the VCR initialization process competing with other software for the modem port. If so, you should be able to avoid this problem by avoiding the VCR initialization process. 

—
Find a computer on which MacSHAPA will run

—
Open VCR Setup on the Windows menu

—
Set VCR Driver to Virtual VCR
—
Click Save. 

—
Now move this version of MacSHAPA and the MacSHAPA Preferences file in the System Folder onto the Macintosh where you’ve been experiencing problems. 


If this doesn’t help, please contact us at:



MacSHAPA-bugs@listserv.cso.uiuc.edu
•
Running correct version of MacSHAPA. When you get a new version of MacSHAPA, you should make sure that you always run the new version rather than an old version.  If you double-click one of your old databases, it may run the version of MacSHAPA with which it was created.  So remove the old version of MacSHAPA from your computer (but back it up on floppy).  It may now happen that your old MacSHAPA databases will not run MacSHAPA when you double-click them.  They may even become generic documents in the folder rather than normal MacSHAPA application documents.  Don’t worry; in either case they should be OK if you open them from inside MacSHAPA.  Double-click the MacSHAPA application icon and then use the standard open file routine.


See also the following section on Documents for document-related problems that may cause difficulties when opening MacSHAPA.

Documents

•
Opening document when insufficient memory. If you try to open a MacSHAPA document that cannot be contained within the current RAM allocation of memory to MacSHAPA, MacSHAPA may crash rather than gracefully deal with the situation.


Downward incompatibility of 1.0 and 1.0.1 documents. Documents created by MacSHAPA versions 1.0 and 1.0.1 cannot be read by earlier versions of MacSHAPA. This is because in versions 1.0 and 1.0.1 we changed the first two lines of the MacSHAPA document from:


***MacShapa Version***


0 0 a


to:


***MacSHAPA Version***


1 0 a


If you want to use pre-1.0 versions of MacSHAPA with documents created by 1.0 or 1.0.1, the workaround is to load the document into a word processor as a text document, change the first two lines back to the original header (upper example above with lower case “Shapa” and version “0 0 a”) and save the document as a text document. It should now load properly into pre-1.0 versions of MacSHAPA


Fortunately, MacSHAPA version 1.0.2 reads both kinds of documents. Therefore, documents created by any version of MacSHAPA can be used in version 1.0.2 (as long as they do not have any of the following further incompatibility problems).


Upward and downward incompatibilities due to names of QL type operators. The query language type operators were originally introduced in MacSHAPA version 0.4. Their names have changed in 1.0.2, which may cause some problems. 


Versions 0.4, 0.4.1, 1.0 and 1.0.1 used the following type operator names: float(), integer(), pred(), qstring(), text(), nominal(), time(), and empty(). 


However, for reasons outlined in the Release Notes, and after consultation with MacSHAPA users, in version 1.0.2 these names have been changed to isfloat(), isinteger(), ispred(), isqstring(), istext(), isnominal(), istime(), and isempty(). 


This means that type operators inside documents created with versions 0.4, 0.4.1, 1.0, and 1.0.1 cannot be read into version 1.0.2, and vice versa. In such cases, MacSHAPA will usually report problems and ask you to choose whether to Proceed or Quit. If you choose Proceed the document will open, but you will find that queries using type operators have been removed. In some cases MacSHAPA may crash when trying to load type operators that the version does not know about. 


Variable name incompatibilities. If you try to open a document that has variables with names that are not allowed in the version of MacSHAPA you’re running (such as “text” as a variable name when you’re running version 1.0 or “istext” when you’re running version 1.0.2), MacSHAPA will report problems and then quit. You can fix things up as follows:

—
Open the document using the version of MacSHAPA that created the document.

—
Change the name of the variable to something that will be legal in the version of MacSHAPA you want to run. (See manual on how to change variable names.)


Contact MacSHAPA-bugs@listserv.cso.uiuc.edu for an old version of MacSHAPA if you run into this problem but you’ve deleted your old versions of MacSHAPA.


Downward incompatibility when using later QL operators. The query language grows with each new version of MacSHAPA. This means that if you try to open a document that uses queries introduced later than the MacSHAPA version in which you’re trying to open the document, you may encounter problems. In such cases, MacSHAPA will usually report problems and ask you to choose whether to Proceed or Quit. If you choose Proceed the document will open, but you will find that the queries using the newer operators have been removed. In some cases MacSHAPA may crash when trying to load query operators that the version does not know about. 

Variables

•
Naming variables. Variables cannot be given names that are the same as query language operators, such as print, sum, count, modify, eq, ne, nextt, isinteger (in version 1.0.2), nextinsto, etc. (See Query language section of manual for a full list of query language operators.) 

•
Pasting predicate cells or variables into a document in which they are undefined. When you copy and paste predicate cells or variables from one spreadsheet to a second, and they are not already defined in the vocabulary of the second spreadsheet, they are automatically defined with arguments named <arg1>, <arg2>, and so on. The original argument names are lost. The automatically defined predicates always have a varying number of arguments (you can change this, though). If you want to retain the original argument names, you have to copy the vocabulary entries from the first to the second spreadsheet yourself.

Cells and spreadsheet

•
Cannot edit cells and queries properly. Sometimes there is an incompatibility between the fonts installed on your Macintosh and the fonts MacSHAPA needs. When you click on a cell or a query, it goes bold, and the first few lines are editable but not the last line(s). Make sure you have TrueType fonts (the standard Apple fonts) installed on your system. If you keep experiencing problems, contact us:



MacSHAPA-bugs@listserv.cso.uiuc.edu

•
Text goes “bold.” Very occasionally, the font of variable names or of spreadsheet cells will go bold.  If this happens, save your work, close the document, and re-open it.  The problem should disappear. Let us know if it doesn’t (see email address above).

•
Slow string entry into predicate cells. If you enter a very long string into a predicate encoding, editing becomes very slow. In addition, fragments of letters will sometimes be left behind at the very right edge of the cell. These problems are annoying, but they don’t hurt anything.

•
Entering too much text into a cell. If you enter a large amount of text into a cell, so that its contents become more than 32K in size, MacSHAPA will hang or crash. This is especially easy to do when you have a variable on the clipboard and you (probably accidentally) paste it into a cell. Some ways to do this have been blocked off, but others remain.

•
Pasting predicate cells or variables into a document in which they are undefined. When you copy and paste predicates cells or variables from one document to a second, and they are not already defined in the vocabulary of the second document , they are automatically defined with arguments named <arg1>, <arg2>, and so on. The original argument names are lost. The automatically defined predicates always have a varying number of arguments. If you want to retain the original argument names, you have to copy the vocabulary entries from the first to the second document yourself.

•
Editing invisible offsets. If the offset of a cell is partially hidden because the column is narrow, and you try to edit the offset (for example with the Stopwatch or the VCR Control panel) the offset highlighting will appear. This looks bizarre, but it doesn’t hurt anything.

•
Insertion point off spreadsheet. The spreadsheet does not always scroll when your insertion point goes outside the window. That means there are times when you can’t see what you’re typing. This happens when you use the left and right arrow keys to move outside the window, and it happens sometimes after a paste.

•
Dragging to deselect cells. On the spreadsheet, if you drag to deselect a rectangle of cells that are already selected, cells are likely to be selected or deselected in a rather bizarre way.

•
Grouping modifies timestamps. When you group cells, MacSHAPA modifies their timestamps to match the timestamps of the first cell selected. Very often this is not what you want.
•
Grouped cells with zero timestamps may not align. When timestamps are all the same (for example, all 00:00:00:00), then grouped cells in different variables are not necessarily shown side by side. For example, if you have a large number of cells in column1 and a small number in column2 which are grouped with cells in column1, then (since all timestamps are the same) the cells in column2 appear bunched up at the top, instead of next to the cells in column1 which they are grouped with.

•
Forward delete key. The forward delete key (on extended Macintosh keyboards) does not work.

•
Inconsistencies in how arrow keys work. You will find some inconsistencies in the way the arrow keys work and in how modified arrow keys work, and you’ll find the arrow keys don’t do some things you think they should. We’ll redesign this at some point; suggestions for how the arrow keys should work are welcome (we have a plan too, but would like to hear your ideas).

•
Editing float and integer cells. There are some clumsy aspects to the editors used for float and integer cells.

Vocabulary

•
Pasting cells across argument list types after change to Varying Args. If you create a matrix variable A with n fixed arguments, then use Global or Local Vocab to change an existing matrix variable B to have n varying arguments, and then select some cells in B and try to paste them to A, MacSHAPA will crash. We don’t have this bug completely pinned down, so the description above may be too general or too specific, but we do find it under conditions like the above.

•
Using Query language terms as vocabulary items (see also under Query). In general, avoid using terms in your vocabulary, or encodings, that are the same as query language operators. It is possible to use a nominal with the same name as a query language operator in a nominal variable—for example ”eq”. You can also type query language operators into matrix and predicate variables, where they will explode as if they were defined in the vocabulary—you’ll see “eq(<x>,<y>)”. Avoid doing this, because the query language is unable to access spreadsheet data that look like query language operators.

•
Vocab Filter response to vocabulary template changes. Vocab Filters sometimes get confused when when you change the arguments of a predicate or matrix in a Local or Global Vocab window. The problem shows up when you add, delete, or reorder arguments. Close any Vocab Filters before doing this. Other Vocab operations do not hurt the Vocab Filters.

Reports

•
No dynamic updating of report outputs. The contents of report output windows do not dynamically update themselves if you make changes to the spreadsheet data on which they were based. 

•
Timeline behavior when spreadsheet cells deleted. If you make a Timeline report and then delete from the spreadsheet some of the cells that appear in the timeline, your timeline will not automatically be updated. So if you now click a bar in the timeline to get a timeline tag and scroll to the selected spreadsheet cell, the timeline will become confused. It may scroll to the wrong cell on the spreadsheet and may label the event incorrectly on the timeline.

•
Empty cells ignored in reports. At present, cells with null contents (empty cells) are not included in reports (except in the Comparisons Report, where you have the option of including them). This means that if your report depends on counting events in order, you may get unexpected results because the ordinal positions of events counted in the spreadsheet will be different from the ordinal positions of events counted in the report itself.

•
Handling order when all onset timestamps are zero. If a cell has an onset of 00:00:00:00 it is treated as if it started one second later than the previous cell started. This is not always what you want, but it allows you to generate reports on untimestamped data that would otherwise not be possible.

•
Handling offsets less than onsets. A cell that has an offset less than its onset is treated as if it were an event 1 second long. Again, this is not always what you want.

•
Order of cells with same timestamps from different variables. If you make a Transitions, Cycles or Lag report with a current spreadsheet selection, if the selection includes cells from different variables, and if there are cells with the same onset timestamp, then it is unpredictable which cell the report will consider to be “before” the other one. For example, if variable V1 has a cell with onset 00:00:50:00 and value A, and variable V2 has a cell with onset 00:00:50:00 and value B, then a Transitions report might report a transition from A to B, or might report a transition from B to A.

•
Report title drawing. In an extremely large report window, report titles may be drawn in the wrong place.

•
Picture-based report-copying anomalies. For extremely large picture-based reports, sometimes you cannot copy the picture from a report window (via the Clipboard). With smaller picture-based reports, there are sometimes problems with how copying works—for example, the Clipboard window is not updated properly. When copying from reports, verify that you have indeed copied all the data you intend onto the Clipboard.

•
Timeline legend printing. If you reduce the Timeline report legend to less than its original size, the report may print incorrectly on a printer.

•
Timeline time/pixels ratio anomaly. Sometimes the time/pixels setting is rounded so that it changes slightly across different openings of the Timeline Style dialog. This appears particularly when using Fit to Window, which calculates the time/pixels setting needed.

•
Printing Transitions matrix. In the matrix view of the Transitions report, blank spaces sometimes appear instead of text when you scroll horizontally. You can correct this by scrolling around until the blank goes away, or putting another window temporarily in front of the blank parts and then removing it so that the Transitions window redraws itself.

•
Lags, collapse repeated events, and expected probabilities. In the Lags report, when Collapse Repeated Events is turned on, the expected probability and Allison & Liker’s Z  statistic are now calculated correctly (refer to MacSHAPA 0.3 Anomalies for details). When repeats are not allowed, the From and To series are the same, and the lag is not 1 or –1, MacSHAPA uses the repeats-allowed equation (see below).  This is appropriate, because it would be absurd to disallow repeats of codes at lags other than 1 or -1.  However probability estimates can become very distorted when the series contains only two codes, but become less distorted as the number of codes used increases.


The following table shows the situation for MacSHAPA 1.0.


________________________________________________________________________________________


Repeats:

             Allowed



            Not allowed


From-To:

Same

Different

Same

Different


________________________________________________________________________________________


lag = ±1

RA

RA


RNA

RA





(OK)

(OK)


(OK)

(OK)


lag ≠ ±1


RA

RA


RA

RA





(OK)

(OK)


(OK, but...)
(OK)


________________________________________________________________________________________







     f(X)        f(Y)


Repeats allowed equation (RA):  exp p(Y|X) =   -----   x   -----







       N           N








   f(X)         f(Y)


Repeats not allowed equation (RNA):  exp p(Y|X) =     ------   x   --------








     N          N – f(X)

•
Timeline output for Lag reports. At present, results are unpredictable if you send the results of a Lags report to a Timeline output.

•
Lag accumulations. The Lags Report includes two questionable ways of accumulating lags (see LSA material in manual, especially Appendix for full details).

—
Nearest neighbor

—
Time-based.


The frequency counts produced by the LSA Report are trustworthy, but the inferential statistic output should be held in suspicion because of the possibly irregular set-theoretic structure of the data that have contributed to the accumulations.  


Lag barrier behaviors. All counts of lags are done in ords, so barriers are found in terms of ords even if the base event is generated with the nearest neighbor or time-based policy. This can lead to unexpected results, as explained in an example in the manual.
VCR and Stopwatch


Check VTK™ Remote compatibility before buying new equipment. We have a report of VTK Remote™  failing to perform adequately with at least one of the VCRs on Abbate Video Inc.’s list of supported VCRs (the Panasonic 1960).  Until this has been resolved, we suggest that before investing in a new VCR you should verify that VTK Remote™  (when being controlled from MacSHAPA) will perform adequately with the VCR you intend to use.

•
Crash on startup. (See also under Opening MacSHAPA). In some hardware configurations, MacSHAPA will crash your system while opening—typically after the menu bar is drawn but before the splash screen comes up. We are trying to track this problem down, but we suspect it has to do with the VCR initialization process. If so, you should be able to avoid this problem by avoiding the VCR initialization process. 

—
Find a computer on which MacSHAPA will run.

—
Open VCR Setup dialog box from the Windows menu and set VCR Driver to Virtual VCR.

—
Click Save on the VCR Setup dialog box.

—
Now move this version of MacSHAPA and the MacSHAPA Preferences file in the System Folder onto the Macintosh where you’ve been experiencing problems. 


If this doesn’t help, please contact us at:



MacSHAPA-bugs@listserv.cso.uiuc.edu
Query

•
Breaking queries into lines. The Query window is inconsistent about breaking long queries into lines. Sometimes when you click  a query the display will change, possibly drawing garbage on your screen.

•
Limited size of Query Output window. If you write a query with very long output (more than 32K), not all of it will be shown in the query output window. If you want to capture very long outputs to the Query Output window, turn on Log File capture.

•
Inserting empty cells. If you write a query which uses insert to create cells in a variable, and you tell it to set a cell’s value to the empty string "", or to <val>, or to <void>, the cell will be created as an empty cell. That’s usually OK, but it means you can’t create a text cell that has "" or <val> or <void> as its value.

•
Using Query language operator names as vocabulary items (see also under Vocabulary). In general, avoid using terms in your vocabulary, or encodings, that have the same names as query language operators. It is possible to use a nominal with the same name as a query language operator in a nominal variable—for example ”eq”. You can also type query language operators into matrix and predicate variables, where they will explode as if they were defined in the vocabulary—you’ll see “eq(<x>,<y>)”. Avoid doing this, because the query language is unable to access spreadsheet data that look like queries.

•
Unedited new matrix cells. If you create a new cell in a matrix spreadsheet variable and do not edit it prior to running a query, the query language will not report this cell if you ask to see all empty cells (using the empty() operator.) Until this bug is fixed, here are two workarounds: 

—
Edit the cell, setting its value to some neutral value.  Then click on some other cell to dispose of the editor.  Then edit the cell and remove the random value. 

—
Save your document with the new cell, and reopen the document.  

•
Slowness of query evaluation. The query language can take an inordinately long time to process certain queries (some beta testers report waiting up to 30 minutes!) This is because some some queries promote combinatorial explosions of cases that have to be evaluated internally. Macro queries in particular tend to take a long time. You can stop lengthy query evaluations with 
-. (command-period).


See also the items Upward and downward incompatibilities due to names of QL type operators and Downward incompatibility when using later QL operators for information on how unrecognized query operators in a document can present problems when opening the document.

Other

•
Undo isn’t implemented! The Undo command in the Edit menu does nothing at present. Back up your work often. Save work under successive document names. Be careful when embarking on data manipulations that could lose data. Further tips are given in the manual.

•
General memory problems and memory leaks. MacSHAPA still does not deal gracefully with the problems that occur when the program runs short of memory—it is better than it was, but there are still  many ways to run out of memory. It is especially easy to do so when

—
copying and pasting variables in a long document

—
creating large reports

—
applying queries with many matches

—
compressing data in Timeline Style

—
performing expansions on many constants in the Vocab Filter.


If you suspect your problems are due to memory shortage, you can watch memory use under the Apple menu at About This Macintosh (under System 7) to find out how much memory MacSHAPA has free. If the memory loss is not ridiculously large, you probably should open Get Info on MacSHAPA (from the system File menu) and increase MacSHAPA’s memory allocation. (You have to quit MacSHAPA before you can increase its memory allocation.) See the manual section on Memory Management for more details.

•
Small screen. If you have a Mac with a screen smaller than 13”, some windows and some of our more fearsome dialog boxes may not fit on the screen.

I. Order form for Abbate VTK Remote™

 XE  "Video device hardware and standards:Abbate VTK Remote™:how to obtain" 
 XE  "Video device hardware and standards:Abbate VTK Remote™:order form" 
MacSHAPA can directly control VCRs and camcorders with the addition of patented control cables and software from Abbate Video. As an end user of MacSHAPA you can add this capability by purchasing the VTK Remote™ package from Abbate Video, Inc. 

Note: Before purchasing video equipment to use with MacSHAPA and Abbate VTK Remote™ it is wise to first establish that the configuration will work as intended.

VTK Remote™ is part of Abbate’s VideoToolKit™ (VTK) machine control technology. VTK Remote includes a cable—a Macintosh serial port to VCR interface cable—and one Macintosh 800K (low density) diskette containing the standard VTK PlugIn Pack. The VTK Remote application is included on that disk.

MacSHAPA end users can purchase the VTK Remote package directly from Abbate using an order form included at the back of this manual.

 XE  "Video device hardware and standards:Abbate VTK Remote™:how to obtain" 
When ordering VTK Remote from Abbate Video, mention two things:

1.
Let them know that you are a MacSHAPA user. This will give you the reduced price of $79 for VTK.

2.
Let them know the kind of VCR or video device you are using. If you can, please identify the general class of device from the following list.

__
AV-275
VTK Remote for Control-L (LANC) and Visca

__
AV-276
VTK Remote for Control-M (Panasonic 5 pin)

__
AV-272
VTK Remote for RS-422 (Sony/Pana/JVC professional 9 pin)

__
AV-280
VTK Remote for NEC PC-VCR (RS-232 25 pin)

__
AV-281
VTK Remote for Panasonic (RS-232 25 pin)

__
AV-282
VTK Remote for Mitsubishi RV2000 (RS-232 25 pin)

__
AV-283
VTK Remote for JVC BRS605 (RS-232 9 pin)

__
AV-284
VTK Remote for Sanyo GVRS950 (RS-232 9 pin)

If you are uncertain which class your device falls into, please contact Abbate (not CSERIAC or University of Illinois.) For further information, Abbate Video’s contact details are:

.; XE  "Abbate Video Inc." 
Abbate Video, Inc.,

Floor 3,

14 Ross Avenue, 

Millis,  MA  02051

Tel: +1 (508) 376-3712

Fax: +1 (508) 376-3714

An order form follows on the next page.

Importing, pasting, and typing within edttors

___________________________________________________________________________________

Destination ->

          Text

      Nominal
    Argument

Operation ->
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return
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tab






?
X
X

X


X 
When a cell being imported includes the character listed at the left, the cell is simply not created. See note on previous page.



character goes in “as is”

X
character disappears and is replaced by nothing at all (void). 

“_”
character is replaced by the underscore character (_)

“|”
When character is typed, two double quotes appear with insertion point between
“ “
When character is typed, a space is inserted.

Index

Abbate Video Inc. 11, 336, 771

Aborting processes see Stopping processes in progress
About the MacSHAPA software 19

Anomalies List for version 761

Apply Query command (Query menu) 78

Asking questions about MacSHAPA 17

Autogroup command (Spreadsheet menu) 74

Autogroup dialog box (Spreadsheet menu) 74

Autogrouping 74, 195, 226

effects of temporal ordering on 197

spreadsheet grid configurations and 266

via ordinal values 74, 197

via vertical positions 74, 197

Autorefresh command (Spreadsheet menu) 75

Autorefreshing spreadsheet layout 48, 260

Borrow Format command (Import menu) 95

Borrowing import formats 95, 112

Bug reports see Reporting bugs
Cell type interconversions 545

Cells

autogrouping 74

borrowing timestamps

see Cells 

when creating variable 70, 193

changing size of 220

clearing 228

copying 227

creating 213

borrowing timestamps when 70

examples of 28, 214

first cell in variable 213

multiple new cells 215

multiple new cells to right 218

multiple new chunks to right 72

via Enter key 29, 213

via New Cell 28, 29, 71, 213

via New Cell To Right 71, 217

via New Chunk to Right 50, 71, 218

via Stamp New Cell 32, 39

cutting 227

default contents (value) 210

definition of 209

deleting

via Clear 30, 229

via Delete Cell 30, 72, 229

deselecting

methods 227

drawing timestamps and ords 75, 212

editing

see Editing

entering contents 28

finding 226

float type

default value 212

going to 67, 226

group memberships

new cells and 216

new cells to right and 218

new chunks to right and 219

seeing group members 224

verifying 224

grouping 73, 223

integer type

default value 212

joining 73, 222

group memberships and 223

matrix type

default value 211

nominal type

default value 210

offset of cell 210

onset of cell 210

ord of cell 209

pasting 228

into different type variable 539

predicate type

default value 211

printing

see also Printing

from external application 228

in Listing report format 228

in spreadsheet format 228

selecting

all cells in variable 66, 524

methods 227, 522, 544

via spreadsheet mouse and key actions 30

splitting 72, 220

group memberships and 222

temporal ordering 74

text type

default value 210

timestamping

via borrowing timestamps from 70, 193

via Stamp New Cell 32, 39

types 210

see also entries herein for specific types

ungrouping 74, 225

multiple groups 225

whole group 225

value of cell 210

Change Rule Type command (Import menu) 95

Changing encoding vocabularies

see Vocabulary filtering, Query language

Changing encodings

see Vocabulary filtering, Query language

Clear command (Edit menu) 66

Clear command (Import Menu) 94

Clearing selections 549

Close command (File menu) 60, 512

Close Log File command (File menu) 63

Closing

active window 60, 512

document 60, 512

Code buttons see QuicKeys®, see QuicKeys®
Coded event buttons see QuicKeys®, see QuicKeys®
Columns see Variables
Combining codes

see Vocabulary filtering, Query language

Communicating with other MacSHAPA users 17

Comparisons command (Reports menu) 83

Comparisons report

aligning event sequences

choosing event sequences to align 448

currently paired cells policy 452

definining a match between cells 452

examples of 450, 453

including empty cells 448

matching on nominals and/or timestamps 452

selecting all cells 450, 454

selecting cells 450

timestamp tolerance for matches 453

unaligning cells 454

via automatic alignment 449, 451

via Hirschberg algorithm 452, 454

via longest common subsequence (LCS) 454

via manual alignment 449, 450

via maximizing matches 449, 452

via position in sequence 450, 452

alignment management

deleting 467

retrieving 448, 464

seeing changes since alignment stored 468

storing 463

summary of 463

use with new event sequences 465

calculations on alignments

calculations available see statistics
cell inclusion options 456

include aligned cells only 456

include classed virtual cells 456

include unaligned cells 456

include unique virtual cells 457

including empty cells 448

steps 455

generating comparisons report

aligning event sequences 448

performing calculations 455

summary of 447

reliability see under statistics
statistics

Cohen’s kappa 83, 447, 456, 460

examples of output 458

Information transmission 83

Information transmitted 447, 456, 462

Percent Fit 83, 447, 456, 459, 460

reliability (Cohen’s kappa) 447, 456

Trace Match 83, 447, 456, 458

style of output

editing report output 458

fields included in trace output 457

tab delimited fields 458

truncating cell contents 458

summary of 83, 447

uses of 447

Comparisons Report windows and dialog boxes (Reports menu)

Alignment Operation window 451

Align Cells settings 452

Currently Paired Cells settings 452

Definition of a Match settings 452

Tolerance of onset and offset 453

Alignment window 449

Align Cells 447, 450

Alignment 452

Calculation 455

Delete Alignments 467

name of alignment 465

Show changes 468

Store 464

Store As 464

Unalign 447, 454

Comparisons Calculations window 455

Operations (statistics) settings 456

statistics available 456

Style 455, 457

Comparisons Output Style dialog

fields included in trace matches 457

summary 457

tab delimiting output fields 458

truncating cell contents 458

Comparisons Report dialog

Events 448

Include Cells settings 456

Include Empty Cells 448

Initial Alignment 448

Retrieve 464, 466

Show changes dialog 468

Content command (Reports menu) 80

Content report

based on

cells selected 433

variables selected 43, 433

Vocab Filters 433

changing content style 434

output mode for template vocabularies 435

generating content report 43, 433

merging output of multiple matrix variables 435

merging output of multiple predicate variables 435

output

arguments in columns 436

arguments in rows 436

examples of 437

merged output style 437

subpredicates (embedded predicates) 435

unmerged output style 437

output for different variable types 434

statistics

duration 44

frequency 43, 436

kurtosis of duration 436

mean duration 436

selecting 44

skewness of duration 436

standard deviation of duration 436

total duration 436

Style dialog box 44

selecting statistics on 44

summary of 80

summary of 80, 433

Content Style dialog box (Reports menu) 44

Arguments 436

Report 436

Vocab Mode 435

Control command (Import menu) 91

Control window (Import menu) 91, 109

Copy command (Edit menu) 65

Copying selections 543

cells 544

form of data on Clipboard (text/picture) 551

Crashes

see also CYA Save

Anomalies List discussion of 761

avoiding memory leak crashes 562

documents saved after 519

known current causes of 761

memory leaks 561

CSERIAC 4

Cut command (Edit menu) 65

Cutting selections 542

CYA Save command (File menu) 61, 518

document names 61, 519

status of CYASaved documents 519

steps 518

summary of 518

Cycles command (Reports menu) 84

Cycles dialog box (Reports menu) 84

Cycles report

choosing event sequences to analyze

events inside cycle 470

interruptions to cycles 470

multiple items 477

sequencing events 476

start cycle from (From) 470

stop cycle at (To) 470

variable types, effects of 475

empty cells

handling of 476

zero timestamps and 476

generating cycles report 46, 469

interruptions to cycles

by From event 472

by some other event (s) 473

by To event 472

summary of 472

output options 84

cycles list 474

passive reports 474, 477

timeline 473

tree 47, 473

sequencing events before analysis 476

summary of 84, 469

Cycles Report dialog box (Reports menu)

From 470, 477

Ignore cycles across 470, 472

output 470, 473

Reported Events 470, 471

Sequencing 470, 476

summary of 469

To 470, 471, 477

Data command (Import menu) 92

Data for importing

viewing in Data window 111

viewing in other applications 107

Data loss see Irreversible operations
Data window (Import menu) 92

Open command 110

Debug command (Import menu) 93

Debug window (Import menu) 93, 116

error diagnostics in 161

Go command 93, 116

starting import (debugging) process 116

Delete Cell command (Spreadsheet menu) 72

Delete Format command (Import menu) 94

Demonstation of MacSHAPA 25

Deselecting

cells

via spreadsheet 527

via Vocab Filter Deselect command 525

variables

hidden variables 530

via spreadsheet 530

via Variables List window 531

Document

closing 60, 512

saving changes 512

creating 59, 511

definition of 509

multiple documents 59, 511

naming 60, 509, 513

new 59, 511

opening

from document in finder 510

from File menu 60, 510

multiple documents 59, 511

new untitled 59, 511

temporal ordering and 512

relation to spreadsheet 60

saving 60, 61, 513, 518

summary of 509

Draw Timestamps command (Spreadsheet menu) 75

Drawing timestamps in spreadsheet

temporal ordering and 261

turning on and off 261

Edit menu 65

see also entries for menu choices

Editing

cell type interconversions after pastes 545

editor types in MacSHAPA 231

float cell editing 243

allowable characters 243

click hierarchy 244

examples of legal values 244

reserved characters 243

special keys 244

integer cell editing

allowable characters 242

click hierarchy 243

examples of legal values 243

reserved characters 242

special keys 243

matrix cell editing

allowable characters 239

click hierarchy 241

examples of legal values 240

reserved characters 240

special keys 240

structure editor 239

varying arguments 241

nominal cell editing

allowable characters 233

click hierarchy 234

examples of legal values 233

reserved characters 233

special keys 234

predicate cell editing

allowable characters 236

click hierarchy 238

examples of legal values 237

reserved characters 236

special keys 237

structure editor 234

varying arguments 241

query editing see also predicate cell editing
click hierarchy 578

operators with argument lists 579

pasting extended characters into arguments 578

special keys 578

structure editor 577

varying arguments 579

text cell editing

allowable characters 232

click hierarchy 233

examples of legal values 232

reserved characters 232

special keys 232

timestamp field editing

aligning with another time source 247

allowable characters 245

changing timestamp value 246

click hierarchy 247

examples of legal values 245

repositioning of cells 247

reserved characters 245

special keys 245

vocab editing

allowable characters 276

click hierarchy 278

examples of legal templates 277

reserved characters 276

special keys 277

structure editor 275

varying arguments 279

Event sampling policies see Sampling filters
Export command (File menu) 61

Export dialog box (File menu) 61, 552

Include 552

Separate With 552

Exporting data

delimiters for fields exported 552, 554

fields to include 552

in tab delimited format 554

File menu 59

see also entries for menu choices

Filtering data see Vocabulary filtering, Repeats handling, Sequencing, Sampling filter use, Query langugage
Fisher’s Cycles 84

Format command (Import menu) 92

Format window (Import menu) 112

banner 142

format rules in

see Importing data into MacSHAPA

main window 142

resizing window and rules 126, 147

Show ‘S’ Rules 112, 146

Show All Rules 112, 146

summary of 92

Formats for importing

grammatical foundations of 141, 147, 711

starting points for formats 141

Global Vocab (Windows menu) 97

see also Vocab windows, Local Vocab

constants in 98

contents of 98

editing in 98

effect of changes in

on spreadsheet 98

Global Vocab command (Windows menu) 97

Global Vocab window (Windows menu)

contents of 270, 282

creating templates in

see Vocab windows

relation to Local Vocab 270, 284

Go To Cell (Edit menu) 226

select cell off 227

select cell on 226

Go To Cell command (Edit menu) 67

Group command (Spreadsheet menu) 73

Grouping cells 223

effects of spreadsheet operations on 224

Hardware requirements for MacSHAPA 9

Hide command (Spreadsheet menu) 73

Import menu 91

see also entries for menu choices

Borrow Format 95

Change Rule Type 95

Clear 94

Control window 91, 109

Data window 92

Debug window 93

Delete Format 94

Format window 92

Open Format 94

Store Format 94

Store Format As 94

Importing data into MacSHAPA

borrowing formats 95, 112

creating document to import into 108, 125

creating variable(s) to import into 108, 125

debugging

as parsing process 157

output during debuggin 158

stopping the debugging process 159

summary of 157

typical errors 161

debugging process 116

five basic importing steps 107

format language

arithmetic operations 150, 707

assigned variables 708

concat() operator 703

concatenating strings in 130, 133

describing records in 111

formatting character terminals 708

grammatical foundations of 141, 147, 711

insert() operator 704

mathematical constants in 707

mathematical functions in 707

non-terminals 150

print() operator 705

quote string terminals 708

reference 703

return operator 706

semicolon after Program Text lines 709

system terminals ALPHA and DIGITS 708

terminals 150, 707

tutorial example of 111

format management

borrowing 95, 112

creating new from scratch 112

general format (general.fmt) 112

saving formats 118

storing formats 118, 141

format rules

action part of 92, 113, 143

changing rule layout (type) 113

counting fields in 128

creating 143, 145

deleting 145

editor used in 149

frequently used non-terminals 150

frequently used rules 150

Insert layout of 95, 113, 142

left hand side of 92, 113, 143

matrix examples 155

moving 145

multiple record rules 133

predicate examples 154

Program Text layout of 95, 113, 143

punctuation rule examples 152

resizing 126

right hand side of 92, 113, 143

selecting 144

specifying fields in record rules 114

text and spaces examples 153

text rule examples 152

time examples 154

whitespace rule examples 150

general format (general.fmt) 92, 112

borrowing 112

data field definitions in 121

debugging process 116

describing records 112

field delimiter definitions in 119

format rules in 713

grammatical foundations of 711

multiple record rules 133

numerical editors and 123

record field definitions in 119

specifying fields in record rules 114

string editors and 121

structure of 711

timestamp field definitions in 120

inserting data into spreadsheet

according to data value 132

concatenated variable names 133

into multiple variables 128

matrix insertions 131, 155

predicate insertions 131, 154

specifying where data should go 111, 115

timestamp manipulations 129

Var, Onset, Offset, Value insertion fields 115

introduction to importing 92

opening raw data file 110

preparing raw data for import 137

preparing spreadsheet for import 108, 125

records in raw data files

see entry herein for general format

saving formats 118

storing formats 118

timestamps

inserting into spreadsheet 120, 129

manipulating arithmetically 129

tutorial on importing 107

viewing raw data 111

Installing MacSHAPA 13

Interrupting processes see Stopping processing in progress
Introduction to MacSHAPA

see MacSHAPA software

Irreversible operations

in query language 516

in spreadsheet 516

in Variables dialog 517

in Vocab Filter 517

in Vocab windows 517

tips for avoiding loss of data 517

Join Cells command (Spreadsheet menu) 73

Joining cells 222

group memberships and 223

Lag sequential analysis see Lags report:
Lags command (Reports menu) 84

Lags report

bidirectional search for lags 488

choosing event sequences to analyze

central or starting event (From) 480, 486

combining events 489

interruptions to Lags 480, 486

lagged events (To) 480, 486

combining events for analysis 489

computational assumptions of

Allison & Liker’s z formula 738

ambiguities in data collection 742

collecting ord pair frequencies 729

constructing internal event sequences 728

expected probability formulae 741

Markov z formula 739

observed probability formulae 741

Pearson’s r formula 738

source of inputs to 725

summary of 725

Yule’s Q formula 738

event definitions 481

examples of 482

generating lags report 480

interruptions to Lags

ignore intervening Barrier events 480, 489

ignore intervening From events 489

ignore intervening To events 489

summary of 481

lag base calculation 481

discontinuities in time (time warping) 498

examples of 491, 494, 496

index (position in sequence) 490, 491

nearest neighbor (nearest timestamp) 490, 491, 494

resolving competition for lag base event 499

summary of 490

time (same timestamp) 490, 491, 496

output options

plot 500

reporting ords of cells found 481, 499

table 500

timeline 501

range of lags to analyze

bidirectional 488

combination limits 487

event-based limits 487

examples of 487, 488

summary of 481, 487

time-based limits 487

unidirectional 488

zero lag special case 488

statistics

Allison & Liker’s z 501, 504

expected probability 501, 506

use in Allison & Liker’s z 503

with repeated events allowed 503, 506

with repeated events disallowed 503, 506

lag pair counts 501, 503

lag pair ord identifications 501

Markov z 501, 505

observed probability 501, 506

Pearson’s r 501, 504

repeated events handling 502, 503, 506

summary of 500, 503

warning about validity 502

Yule’s Q 501, 504

summary of 84, 479

Lags report dialog box (Reports menu) 85

Barrier 480, 486

Collect Ords 481, 499

Combine (merge) 481, 489

Distance 481, 487

examples of 482

From 480, 486

Ignore lags across 481, 489

Lag base calculated by 481, 490

Output 481, 500

Sequencing 481

summary of 480

To 480, 486

Lags Reportoutput options

table 483

Listing command (Reports menu) 81

Listing report

based on

cells selected 439

variables selected 45, 439

Vocab Filters 439

example of 439

generating 45

generating listing report 439

navigational uses of listing

summary of 440

with Go To Cell 440

output 440

filtering through timeline first 442

sorted by code 442

summary of 81, 439

Local Vocab (Windows menu) 99

see also Vocab windows, Global Vocab

Local Vocab command (Windows menu) 99

Local Vocab window (Windows menu)

contents of 270, 283

including items on 284

relation to Global Vocab 270, 284

Log Files

appending to existing 62, 553

closing 63

data output that can be logged 62, 553

default name for 62, 553

new 62, 553

starting output to 62, 553

stopping output to 63

MacSHAPA software

acknowledgments for support 21

anomalies list for version 761

bugs in 15

comments and suggestions 19

development team 19

journal articles about 657

obtaining copies of 4

obtaining upgrades of 4

overview of structure 4

quick walkthrough 25

release notes for version 753

status of the software 3

suitability for your work 3

technical requirements for 9

tutorials see Tutorials
what MacSHAPA can do 3

MacSHAPA workshops 17

MacSHAPA-bugs 15

MacSHAPA-questions 17

MacSHAPA-users 17

Manual

finding your way around 23

Memory management

changing memory allocated to MacSHAPA 563

handling memory leaks 562

increasing built-in RAM 566

memory requirements 9, 561, 566

summary of 561

using virtual memory 565

viewing memory use 562

Moving

all cells in variable

selecting all cells in variable 539

to different document 534, 539

to different variable 534, 539

data into MacSHAPA

from another application 533, 536

from external file 533, 535

data out of MacSHAPA see also Exporting data, Log File
to another application 535

to external file 535

some cells across variables

to different document 534, 541

to one variable 534, 541

some cells in variable

to different document 540

to different part of same variable 534, 540

to different variable 540

ttemporal ordering and 540

summary of 533

variable

effects on queries using variable 538, 581

to different document 533, 538

to new spreadsheet location 533

pros and cons of methods 538

via cutting and pasting 537

via Variables dialog 537

New Cell command (Spreadsheet menu) 71

group memberships and 216

keyboard equivalent 71

location of new cell 71

multiple cell selection 71

New Cell To Right command (Spreadsheet menu) 71

automatic grouping option 268

group memberships and 218

hot key equivalent 71

new cell type 71

with multiple cell selection 71

New Chunk to Right command (Spreadsheet menu) 71

examples 50

group memberships and 219

new cell type 71

timestamps of new cell 51

with multiple chunk selections 72

New command (File menu) 59, 511

New Log File command (File menu) 62

Open command (File menu) 60, 510

Open command (Query menu) 77

Open Format command (Import menu) 94

Open Log File command (File menu) 62

Output To Log command (File menu) 62

Overview of MacSHAPA’s structure 4

analyzing and reporting data 7

entering and editing data 6

seeing data 5

Page Setup command (File menu) 63

Panasonic AG-7750 VCR 10

Paste command (Edit menu) 66

Pasting selections 543

cell type interconversions 545

cells

possible paste locations 544

in tab delimited format 554

indicating destination of paste 545

into Microsoft Excel™ 555

matrices 545

predicates 545

Preferences file 514

Print command (File menu) 63

Printing

cells 559

enlarging image size 558

horizontal and vertical orientation 558

limitations of 557

reducing image size 558

results for all windows 557

reverse page order 558

selections within windows 559

steps 557

summary of 557

variables 559

Queries window (from Query menu)

opening 77

Queries window (Query menu) 572, 576

Queries window environment

annotating/commenting on queries 655

applying queries 601

output see Query Output window
steps 571, 582

tab delimited output 584

building queries

editing see under Editing
opening Queries window 576

pasting names of query operators 580

pasting parts of other queries 580

starting new query 576, 600

examples of 572, 601

independence of queries 576

managing queries

copying queries 548

pasting whole queries 548, 579

removing variables/templates, effects of 581

saving 582

selecting queries 548

organizing queries 655

printing queries 583, 586

running queries see applying queries
summary of 571

Query language

bindings

definition of 594

examples of 594

use in queries 607

constants

definition of 593

types allowed 594

use in queries 605

elementary syntax 599

examples of 572, 592, 602

macro operators

see also operators

background to 693

full expansions of 655, 693

full reference to all operators 655

inefficiencies of 696

internal bindings in 695

multiple macro operators 701

table of 587

temporal 588, 617

matching process

summary of 591

matching process in

left-to-right order of 596, 597, 616

making efficient 597

operators

see also macro operators

arithmetic 589, 631

assignment 588

assignment of value to query variable 654

cell manipulation 590

cell selection status 587, 644

cell selection/deselection 590, 641, 643

concatenation 589, 640

deleting cells 648

full reference to all operators 655

inserting cells 646

logical 587, 609, 615

modifying existing cells 649

numerical (accumulation-based) 589

print 589

relational 587, 609, 615

strings 638

substring 587

substrings 638

table of 587

testing for type of constants 651

type (cell/variable) 587

query structure

<action> 77, 591

<condition> 77, 591

replacing <action> 592

replacing <condition> 592

reference to operators 655

table of operators and macro operators 587

template form of spreadsheet variables 591

temporal operators 616

see also macro operators

before and after 617

during 625

next and previous 619

timestamps

arithmetic manipulations on 595

internal tick representation 595

mixed numerical type operations 595

negative 595

timestamps in

examples of mixed numerical types 633

mixed numerical type operations 633

uses of 571

extracting information 571

manipulating data 571

writing queries that process quickly 597

Query language tutorial

assigning values to a query variable 654

bindings 607

constants vs. bindings 608

concatenating strings 640

constants 605

counting values 634

deleting existing cells 648

deselecting cells 643

elementary syntax of queries 599

finding a mean 636

finding min or max across all matches 637

finding min or max of two values 636

finding strings 638

inserting new cells 646

logical and relational operators 609, 615

positioning in query 616

mixing integer, float, & timestamp types 633

modifying existing cells 649

opening Queries and Query Output windows 600

organizing Queries window 655

predicate variables 604

query template 600

selecting cells 641

summary of 599

summing values 635

temporal queries 616

examples of 628

macro operators, and 617

testing for type of constants 651

using simple arithmetic 631

working with selected cells 644

Query menu 77

see also Queries window environment, Query language

Apply Query 78

Open 77

Tab Delimiters 78

Query Output window (from Query menu) 572

cutting, copying, pasting in 575, 583

editing in 575, 583

feedback on query 583

logging output to 584

making comments in 575, 583

memory limitation of 584

opening 77

printing 586

selecting in 575, 583

tab delimited output to 78, 584

Quick walkthrough of MacSHAPA 25

QuicKeys®

creating code buttons with 248, 249

creating coded event buttons with 250, 363

uses of in MacSHAPA 248, 254, 363

Quit command (File menu) 64, 520

Refresh command (Spreadsheet menu) 76

Refreshing spreadsheet layout 261

Release Notes for version 753

Reliability statistics see Comparisons report
Remove All Tags command (Reports menu) 81

Renaming codes

see Vocabulary filtering, Query language

Repeats handling

active reports and 378

choosing offset 380

Comparisons report and 378

data affected by settings 380

examples of 377, 378

passive reports and 377

reports affected by settings 377, 378

seeing results of 377

steps 380

summary of 377

Repeats Setup command (Reports menu) 86

Repeats Setup dialog box (Reports menu) 86, 380

Collapse Repeated Events 87, 380

First Event to Finish 380, 381

Last Event to Finish 380, 381

Reporting bugs 15

Reports

see also entries for individual reports

active 82, 410

choosing data for report 410

contents of pop-up menus 411

steps 411

filtered data event streams 415

handling spreadsheet data in 409

cells with no data 415

recognizing event streams 412

simplifying matrices 414

simplifying predicates 413

summary of data simplifications 412

handling time in

see also Repeats handling, Sequencing, and Sampling filters

repeated events in succession 417

sampling events rigorously 417

sequencing overlapping events 417

passive 79, 410

changing style of 410

on results of active reports 410, 411

selecting data for report 410

steps 410

preprocessing data for 377

on basis on contents 415

on basis on sequence and time 416

selected data event streams 415

Reports menu 79

see also entries for individual reports

Comparisons 83

Content 80

Cycles 84

Lags 84

Listing 81

Remove All Tags 80, 81

Repeats Setup 86

Sampling Filter 88

Sequencing Setup 87

Style 80, 81

Timeline 80

Transitions 82

Reverse Page Order (File menu) 558

Reverse Page Order command (File menu) 63

Sampling Filter command (Reports menu) 88

Sampling Filter dialog box (Reports menu) 88, 390

Illustration 88, 393

Include Only If 89, 396

Multiple Events 89, 397

Sampling Filter 88

Sampling Filter name 392

Time Slicing 89, 394

Undefined Events 89, 396

Sampling filters

computed variables

definition of 391

passive reports on 391

properties of 391

seeing contents of 391

default dialog settings 393

including events to represent an interval 396

making events exhaustive 396

making events mutually exclusive 397

multiple events, choosing between 397

naming (computed variable)s 392

steps 392

summary of 389

time slicing policies 394

undefined events policies 396

uses for 389

Save As command (File menu) 61

Save command (File menu) 60, 513

Saving a document 31, 60, 61, 513, 514

avoiding unintended loss of data 515

data saved with document on Save 514

data stored before being saved 514

settings saved in preferences file 514

Saving settings 514

settings and outputs not saved 515

settings temporarily stored 515

Select All In Variable command (Edit menu) 66

Selecting

cells

all cells in variable 524

deselecting see Deselecting
summary of 522

svia Go To Cell 526

via select() in query language 525

via spreadsheet mouse and key actions 522

via synchronous scrolling 527

via Timeline eyebar 527

via Timeline tags 526

via Vocab Filter Select command 525

comparisons report output text 531

lags report output text 531

query output text 531

summary of 521

uses of

cell or variable selections 521

cell selections 521

cell selections only 521

variable selections only 522

variables

deselecting see Deselecting
via spreadsheet mouse and key actions 528

via Variables List window 530

Selections

preserved over certain operations 531

uses of

cell or variable selections 521

cell selections only 521

variable selections only 522

Sending data to other applications see Copying selections, Moving, Exporting data, Log File
Sequencing

defining when events happen 386

reports affected 383

rounding policy for time lags 387

seeing results of 383

summary of 383

Sequencing dialog box (Reports menu) 87, 383

Illustration 87, 384

Lag Rounding 87, 387

Measure Times 87, 386

Sequencing Setup command (Reports menu) 87

Show Clipboard command (Edit menu) 66, 542

Show command (Spreadsheet menu) 73

Split Cell command (Spreadsheet menu) 72

Splitting cells 220

group memberships and 222

Sponsors 21

Aeronautical & Maritime Research Laboratory (AMRL) 21

NASA-Ames Research Center 21

University of Illinois Research Board 21

Wright-Patterson Air Force Base (WPAFB) 21

Spreadsheet

arrow key movements in 255

autorefreshing 75, 259

cell sizes

editing effects on 260

temporal ordering effects on 259

updating via Autorefresh 260

updating via Refresh 261

columns

see also Variables

contents of 177

resizing widths of 53, 201, 263

definition of 173

document, relation to 174

drawing cell timestamps 53, 261

entering data into 175

grid configuration

autogrouping in 266

creating 264

moving spreadsheet window 262

multiple spreadsheets (documents) 174

paging up and down 256

refreshing 76, 259

relation to document 60

resizing window 262

scrolling

via spreadsheet scroll bars 263

summary of 173

temporal ordering of cells in 257

updating layout 259

Spreadsheet menu 69

see also entries for menu choices

Stopping processes in progress

lengthy processes 567

yin-yang cursors 567

Stopwatch command (Windows menu) 100

Stopwatch functioning

synchronous scrolling

steps 372

stopping 372

summary of 371

timestamping

see also VCR Control, Virtual VCR

capturing timecodes 100, 370

exiting from Stamp mode 371

resetting counter to zero 101, 371

selecting starting point 100

skipping over timestamps 371

steps 369

summary of 369

temporal ordering and 369

timestamp field options 100, 370

Stopwatch window (Windows menu) 369

Reset 101, 371

Stamp 100

Stop 371

Sync 101, 371

timestamp fields 100

Store Format As command (Import menu) 94

Store Format command (Import menu) 94

Style command (Reports menu) 81

Tab Delimiters command (Query menu) 78

Technical requirements for MacSHAPA 9

fonts 10

memory 9

monitor size 10

system 9

VCR configurations 10, 335

Template-based encoding vocabularies

see also Vocab windows

best use of 269

description of 269

Temporal Ordering command (Spreadsheet menu) 74

Temporal ordering of cells 257

logic of 257, 258

turning on and off 48, 257

Time sampling policies see Sampling filters
Timecode

capturing from internal clock

via Stopwatch 100, 369

via Virtual VCR 32, 39, 369

capturing from VCR 101, 358

see also entries under VCR control

definition of 332

LTC (longitudinal timecode) 332

readout in VCR Control Time field 354

SMPTE timecode 332

video operations with 353

VITC (vertical interval timecode) 333

Timeline command (Reports menu) 80

Timeline report

based on

active report output windows 431, 446, 477

cells selected 420

variables selected 41, 420

Vocab Filters 420

changing report style 42

fitting graphic to window 42

changing timeline style

changing default style 423

connecting events on same row 421

drawing events all on one row 421, 424

examples of 422

fitting graphic to window 422

horizontal time scale 422

lines marking callibrations 421

lines marking event transitions 421

of existing timeline 423

separation between bars 421

steps 421

thickness of bars 421

event tags

creating 427

moving around 429

removing 428

resizing 429

eyebar 43, 80, 426

generating timeline report 41, 420

legend

moving 420

resizing 420

links

to spreadsheet 42, 80, 426, 427

to VCR Control 80, 427

matrix arguments and 419

navigational uses of timeline

summary of 425

via clicking bars for event tags 427

via dragging timeline eyebar 426

via scrolling timeline 426

summary of 80, 419

synchronous scrolling with eyebar 426

tags for events

creating 42

variable types performed on 419

zero timestamps, handling events with 430

Timeline Style dialog box (Reports menu) 42

changing default style 423

Events 421

Fit to Window 42

Revert 423

Scale 422

summary of 80, 421

Timestamps

clearing 246, 549

copying 246, 546

cutting 246, 546

editing 244

entering

via Stamp (Stopwatch) 100

via Stamp New Cell 32, 39

negative 154, 349, 595

pasting 246, 546

Transitions command (Reports menu) 82

Transitions dialog box (Reports menu)

Calculations 444

Events 444

Output 445

Sequencing 443

Transitions report

choosing event sequence to analyze 444

generating transitions report 443

output options

empty rows suppressed 443

matrix 445

passive reports on output windows 446

timeline 445

tree 445

sequencing events 443

statistics 82

covariance matrix 444

frequencies 444

limiting matrix 444

mean first passage time (MFPT) 444

probabilities 444

step probabilities 444

variance in MFPT 444

summary of 82, 443

transition order 444

Tutorials

importing data into MacSHAPA 107

quick walkthrough of MacSHAPA 25

Undo command (Edit menu) 65

see also Irreversible operations

avoiding unintended loss of data 517

Ungroup command (Spreadsheet menu) 74

Ungrouping cells 225

Variables

autogrouping cells in 195

borrowing timestamps at creation 193

changing names of

matrix variables 205

non-matrix variables 206

checking type of 190

clearing 204

columns, relation to 69, 173, 177

computed variables 179, 198

copying 204

creating 26, 69, 191

borrowing timestamps when 193

examples of 193

via Spreadsheet menu 191

via variable name bar 191

cutting 204

effects on queries using variable 538, 581

definition of 26, 69, 173, 177

deleting

via spreadsheet selection 208

via Variables dialog box 70, 207

via Variables List window 207

deleting all cells from 70

description of contents 177

deselecting 203

exporting 207

float type 189

best use of 189

hidden

deselecting 530

hiding 73, 198

integer type 188

best use of 188

matrix type 184

best use of 184

creating matrix template 184

reserved characters in 184

structure editor for 185

moving

pros and cons of methods 199, 538

via cutting and pasting 201, 537

via Variables dialog 200, 537

naming

after copy operation 543

nominal type 182

best use of 182

reserved characters in 183

operations on selected variables 179

pasting 204, 538

effect on template arguments 538, 544

positioning new variables 193

predicate type 186

best use of 186

creating predicate templates 187

structure editor for 188

printing 206

see also Printing

resizing widths of 201

selecting 203

showing 73, 198

summary of 177

text type 180

best use of 180

types 180

see also entries herein for specific types

Variables command (Spreadsheet menu) 69

Variables dialog box (Spreadsheet menu) 69

Borrow times from 70, 193

Delete ALL Cells 70

Delete Cells 70

Delete Variable 70

Insert after 70, 193

opening

via Spreadsheet menu 26, 69, 191

via variable name bar 191

Type 69, 193

Variable field 193

Warn checkbox 70

Variables List command (Windows menu) 97

Variables List window (Windows menu) 97, 178

computed variables in 97, 179

contents of 178

eyecons 97, 179, 197

hide/show status 97, 179, 197

selections in 97

VCR control

see also Video device hardware and standards

burned-in time readout 332

document selection and 353

ejecting the videotape 349

fast forward 347

finding timecode on video

identifying timecode to find 357

summary of 357

timecode discontinuitites and 358

going back over last few seconds 356

jog

increment adjustment 348

pause or stop after 349

video standards and 349

jog increment settings 341

jogging 348

keypad control 35, 101, 345

keypad finger positions 351

mouse control 101, 345

new cells with captured timecode 358

on-screen video 342

pausing the video 346

playing the video 346

remote control of VCR 345

replaying last few seconds 356

resetting after problems 349

rewinding the video 347

shuttle control options

fixed speed control 341, 347

variable speed control 341, 347

shuttling 347

Stamp New Cell 32, 39

stopping the video 346

summary of 101, 331

synchronized play of document and video 355

timecode

definition of 332

readout of current 354

summary of operations with 353

timecode capture

via Stamp New Cell 32, 39

timestamp fields 36

timestamping existing cells

examples of 364

exiting from Stamp mode 366

skipping over timestamps 366

Stamp vs. Stamp New Cell keys 364

steps 364

summary of 364

timestamping new cells 362

at different jog speeds 361

at different shuttle speeds 361

examples of 358

exhaustive policy 359

independent offset policy 360

onset only policy 359

Stamp New Cell vs. Stamp keys 364

steps 360

tutorial 32

timestamps

definition of 332

typing while controlling VCR 349

video device selection and setup 337

VCR Control command (Windows menu) 101

VCR Control window (Windows menu) 101, 345

Document 102, 353

End Cell 358, 362, 364

Find 357

Forward 347

Go Back 356

Jog 348

Pause 346

Play 346

Reset 349

Rewind 347

Shuttle 347

Stamp 364

Stamp New Cell 358, 362, 364

Stop 346

Sync 355

Time 102

Time readout 354

timestamp fields 358

VCR Setup 102

VCR Setup command (Windows menu) 102

VCR Setup dialog box (Windows menu) 102, 337

see also Video device hardware and standards 337

AG-7750 driver 102

Jog 103

Jog Increment 341

Shuttle 103, 341

fixed speed 341

variable speed 341

Time Code Type 103, 342

Video 103

Video (standard) 341

Virtual VCR driver 102

VTK Remote™ driver 102

Video analysis 331

see also VCR control, Video device hardware and standards

basic timecode capture and commentary 358

definition of 332

Video device hardware and standards

Abbate VTK Remote™

how to obtain 11, 335, 771

Jog, timed or searched 340

launching when MacSHAPA starts 339

memory management with 340

options on VCR Setup 339

order form 771

performance of 11, 340, 358

summary of 335

technical requirements for 11

testing with MacSHAPA 335

basic terminology 332

cables to connect VCR to Macintosh

for AG-7750 10, 11, 336, 751

for for VTK Remote™ 11

for VTK Remote™ 11

LTC (longitudinal timecode) 332, 342

NTSC video standard 332, 333, 341

on-screen video 342

PAL video standard 332, 333, 341

Panasonic AG-7750 VCR

cable pinouts 751

configuration checklist 747

connecting to MacSHAPA 750

discontinuation of 336

fix invalid timecodes 338

options on VCR Setup 338

Pause key operation 338

performance of 11

replacement model for 336

set-up menu selections 749

summary of 336

technical requirements for 10, 336, 747

testing with MacSHAPA 335

timecode card (AG-F700) 10, 747

SMPTE timecode 332

summary of options 335

timecode 332

see also Virtual VCR

automatic selection of type 342

burned-in readout 332

different types of 332

internally generated 342

timecode card (AG-F700) 11

video device, definition of 332

Video Monitor™ 342

video source, definition of 333

Virtual VCR 340

see Virtual VCR, Video control

VITC (vertical interval timecode) 333, 342

Video Monitor™ 342

Virtual memory

see also under Memory management

turning off 566

turning on 565

VTK Remote and 9, 340

Virtual VCR

see also VCR Control window, VCR control

resetting Time to zero 35, 373

selecting on VCR Setup 32, 372

setting to new starting time 373

summary of 372

timestamping with 32, 39

Vocab Filter command (Windows menu) 99

Vocab Filter window (Window menu)

Arg 315

Vocab Filter window (Windows menu) 99, 299

Arg setting 317

Change 100, 315, 318

Change to 100, 318

Collapse 306

Constants List 292, 299

Deselect 312

Expand 301

Expansions List 292, 299

focus 308

names of Vocab Filters 291, 312

Select 312

Warn 100, 318

Vocab windows

Apply 273

clearing 289

constants list 272

copying 289

creating new vocab templates 275

cutting 289

editing vocab

renaming predicates and arguments 281

editing vocab templates see Editing
effects of changing predicate templates 286

main parts of 271

pasting 289

Pred/Matrix readout 273

renaming matrix variables 282

repositioning (moving) arguments 280

resizing window and panes 272

Revert 274

template editing window 272

uniqueness of templates 288

Varying args 274

varying args template 279

Vocabulary filtering

arrow key use in 305

changing encodings and values

changing constants 318

changing constants within arguments 319

changing constants, example of 315

changing predicates, example of 316

compared to Vocab window changes 317

in argument(s) specified 320

legal values for constants 321

summary of 100

types that can be changed 315

Vocab Filter commands for 317

changing predicate names

handling varying arguments 327

multiple predicate rename 323

setting Arg for 323, 324, 326

single predicate rename 322

summary of 321

to existing name 325

to hitherto nonexisting name 323

collapsing expansions 100, 306

deselecting spreadsheet cells 100, 312, 404

examples of filtering 292, 403

expanding

all constants 303

from Constants List 99, 303

header in Expansions List 301

in Expansions List 304

relation of expansions to cells 306

successive expansions with templates 304

summary of 301

filters created from previous Vocab Filters 403

focus 300, 308

expansions and 310

relation to spreadsheet selections 300, 327

removing items from 310

setting 308

uses of 308

visual indicator for 309

wildcards and 309

functions of Vocab Filter buttons 299

headers

combining for matrices 296

combining for other types 297

combining for predicates 297

for different variable types 295

lattice model for predicates and matrices 297

moving between edit fields 305

multiple filter windows 312

names of Vocab Filters 312

preprocessing data for reports 399

removing expansions

see herein collapsing expansions

renaming 315

reports and 399

selecting spreadsheet cells

deselecting 312

relation to focus 300, 327

removing selections 312

summary of 99, 312

selecting spreadsheet data to filter 292, 294

selecting Vocab Filter items

in Constants List 302

in Expansions List 301

methods of 302

steps when filtering 292

stepts 401

summary of 99, 291, 292

tab key use in 305

updating over spreadsheet changes 312

uses of

in active reports 294, 402, 403

in creating new Vocab Filter 294, 403

in passive reports 294, 402

in query language 295, 402

in spreadsheet 293, 403

using Vocab Filters in reports 399

Vocubulary filtering

examples of filtering 399

VTK Remote™ 11, 102

Walthrough of MacSHAPA 25

Windows menu 97

see also entries for menu choices

WPAFB 4



To report problems or bugs send email to: MacSHAPA-bugs@listserv.cso.uiuc.edu


