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PAST! is a software for data analysis : first we have to get data, and second we can use PAST for
statistics and graphics.

But there is an under-used menu option, in the right part of the menu : « script ». In fact, this

« scripting language » is a programming language, a Pascal language.

In comparison to big programming languages as Delphi or Python, this scripting language is very
poor, but new version of PAST (3.11) has a very powerful ability : it can use dynamic libraries (.dll
of Windows).

Dynamic libraries are pieces of executable programs, with special functions. Dynamic libraries
cannot be used alone, they must be called by a main program : here the main program is PAST.
There are dynamic libraries for a lot of purpose : here we discuss only for measurement, in order to
give data to PAST. Because there are a lot of measurement devices, this paper will describe only for
a few devices easily found on every PC : internal clock and soundcard, but the receipt is the same
one for serious measurement devices : pHmeters, thermometers, scales, spectrophotometers, or
other devices. Only we need the good dynamic library, and we need to know the good functions of
this dlL..

Dynamic libraries can be programmed by usual programming languages : FreeBasic, PureBasic,
Delphi, FreePascal, C, C++... You can have dll for many devices on http://sciencexp.free.ft ; this
website is mainly in french, but there is an explanation about programming dynamic libraries in

english at http://sciencexp.free.fr/documents/programmation/bibdyncourt_en.pdf

Because scripting language of PAST is Pascal, the examples of dynamic libraries here are also in
Pascal (Delphi or FreePascal) : if you can understand this scripting language, you can also
understand the source code of the dynamic library.

1 An example with internal clock (function stdeadouble)
Dynamic library is « bibdynsyst delphi2016.d1l » (source : bibdynsyst _delphi2016.dpr).

There is a function « stdeadouble », for the analog input, and stdeadouble(0) gives the number of
seconds in a minute, from the internal clock. This function has a parameter (« double » : a float
number with double precision) which is the channel number, and gives a result, also a float number
with double precision.

The first line loads a function named stdeadouble from library « bibdynsyst delphi2016.dl1l ».

function stdeadouble (n:double) :double;stdcall;external
'bibdynsyst delphi2016.d11";

The loop between lines 11 to 25 sends data to the text tab, the graphic tab and the table tab. X-value
is the time, in seconds, from function time of Past. The Y-value is also the time in seconds in the

1  Hammer, @., Harper, D.A.T., and P. D. Ryan, 2001. PAST: Paleontological Statistics Software Package for
Education and Data Analysis. Palaecontologia Electronica 4(1): 9pp.
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minute, from dynamic library (because channel 0 gives this value). Line 24 gives a pause of 1000
milliseconds.

B Scripting (= [ @] =]
function stdeadcuble{n:dcuble) :double;stdcall; external'bibdynsyst_delphi2016.411':

/4 gives the n-th analog input, vith parameters "double"

var t0,t,y,memnct, memoy;

al
2
3 T
4
5 begin ) Script output EI@
B o [Te | costic | Tobe |
B tablesize(l,5) ; //=cleartable
9 tablesize{100,5);
10 tl:=time
11 for i:=1 to 100
iz do bkegin
13 tablecut(i,d,1i):
14 tablecut{i, 3,now) ;
15 ti={time-t0) *36400;
16 tablecut(i,1,t):
17 vi=stdeadouble(d) ;
1z tablecut(i, 2,¥):
19 drawsymbolsi{t,y,4,4):
20 if i»1 then drawline({memot, memoy,t,v, 4):
21 textout{flocattostr(t)+' "+floattostrely) )
22 memot: =t;memov:=y;
23 redraw;
24 Sleep(1000) ;
25 end;
26 end.
41 0 T T
238 vl 20 40 60 80 100 120 140 160 180 =5 Graph settings
29

Hsf Run ‘ Open 05 Copy =& Undo

B save [ Paste & Redo & Close Fe Copy A& Print

Hllustration 1: Measuring by bibdynsyst Delphi2016.dll : seconds in the minute

Exercise : from the table (third tab), copy the data to the clipboard, and now paste them to the
main spreadsheet of PAST. Plot the graph of columns B and C.

Exercise : copy the data from the table to the clipboard, and then paste them to your
spreadsheet (LibreOffice, Excel, PlanMaker, Gnumeric...). Plot the graph of theses values.

2 How to choose the channels : function stdnead

In Mensurasoft system, all numerical functions have a name (a string). If the name is empty (length
of the string equals zero), the numerical function does not exist.

The second little program :
- shows the second of the minute (stdeadouble(0), as the first program.

- shows twice the detail of this driver (function stddetail). The first one is directly stddetail, but with
ideograms, because stddetail gives an ASCII-ANSI string, and PAST uses Unicode-strings. The
second is decoded by « decode unicode », and gives a string with latin characters.

- shows six channels for analog input. Each line begins with the number (0 to 5), gives the name of
the channel, and the numerical value of this analog input. Channel 0 is second in the minute,
channel 1 is date and time (as « now » in PAST language), channel 2 is the second in the day,
channel 3 is X-position of the mouse, channel 4 is Y-position of the mouse. Because channel 5 does
not exist, the name is a string whose length is zero, and the value is -777.
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B Scripting (===
1 functicn stdead(n: integer):double; stdcall;external'bibdynsyst_delphi20l6.411°% « Piversity T
2 function stdeadouble(n:double) :double;stdcall: external'bibdynayst_delphiz20l6.d411° ;
3 function stdnead(n:integer):pchar;stdcall;external 'bibdynsyat_delphi201j6.411} Cut Ij
4 function stdneadouble(n:double) :pchar;stdcall;external 'bibdynayst delphiZ0le.dll?t
2 function stddetail:pchar; stdcall;external'bibdynayat_delphi20l16.411; Copy (.:
7 function decodeunicode({ch) :string; E
8 //because Past uses Unicode and Mensurasoft uses Ascii
5 begin
10 l:=lengthich); =r:='"; @Script autput
12 ir }J;;Dgizhen for 1:=1 to L do Text Graphic Table
13 ci=chr{ord{ch[i]) mod 256); if c=chr({0) 44,312
14 then break else r:=ric; 07 EEEOREEE0R DR ERR-OH % 1
15 c:=chr{ord({ch[i]) diwv 256);if c=chr{0) DLL (32 bits) for system PC, by P. Dieurnegard, 2016,03,01
14 then break else r:=r+c; (:zeconds in the minute--»46.277
17 end; 1:date.time--»42431 8685911806
18 result:=r; 2:secondes in the day-->75046.279
19 end; Imouse X--»515
20 4:mouse ¥--=548
21 S--=-T77
22 cleartext(); The end 1!
23 textout|{stdeadouble(d) ) //similar to stdead(0)
24 textout{stddetail()): B Close £ Copy oy Print
25 textout{decodeunicode{stddetail() )] ;
26 for i:=0 to 5 do
27 textout(inttostr(i)+' : '+decodeunicode(stdnead(i) ) +' —>"+floattostr({stdead({i) ) ) ;
28
29 textout({'The end !!!!7);
30 i

Lzt Run Open O Copy & Undo #H Close

a Save I:‘j Paste £ Redo

Hllustration 2: A little program to explore analog inputs : stdnead(n) gives the name of input
function stdead(n). There are 5 real functions (0 to 4), and the next one does not exist.
The first lines loads functions from library. « pchar » is a string (null-terminated).

Exercise : modify the first program, to draw the Y-position of the mouse against the time.

3 Exploring the other functions : analog outputs, binary
inputs and outputs

stdsad(n, value) can set the value to the n-th channel for analog output (n is an integer, and value is
a double ; this function gives a double)

stdeb(n) gives the status of the n-th channel for digital (binary) input (n is an integer, and this
function gives an integer)

stdsb(n, value) can set the value to the n-th channel for digital (binary) output. Parameters n and
value are integer. This function gives an integer, but this is not important.

This library bibdynsyst delphi2016.dll does not have analog output. Binary inputs are the buttons
of the mouse, and binary outputs are lock keys of the keyboard, and the CD : with this program, the
CD-tray will be open.

We can get these functions by :

function stdsad(n:integer ; v:double) :double;stdcall;external
'bibdynsyst delphi2016.d11";

function stdeb(n:integer) :integer;stdcall;external
'bibdynsyst delphi2016.d11";

function stdsb(n:integer;v:integer) :integer;stdcall;external
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'bibdynsyst delphi2016.d11";
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Ilustration 3 : use of analog output, binary input and binlarj/ output.

& Scripting 2D Seript output EI@

5 function stddetail:pchar;stdcall;external'bibdynsyst_delphi20lé.d11} Text Graphic Table L
[ functien stdsad{n:integer ; v:double]:double;stdcall;external 'bibdynssy [
1 functien stdnsad(n:integer):pchar;stdcall;external 'bibdynayst_delphiz| O:analog output (fictitious)-->1 =
8 function stdeb(n:integer) :integer;stdcall;external 'bibdynsyst_delphi2

9 function stdneb{n:integer):pchar;stdcall;external 'bibdynsyst delphi2l

10 functien stdsb(n:integer;v:integer) :integer;stdcall;external 'bibdynavy

11 function stdnsb(n:integer):pchar;stdcall;external 'bibdynsyst_delphii(

12

13 functicn decodeunicode({ch):string;

14 //because Past uses Unicode and Mensurasoft uses Ascii 1:middle mousebutton-->0

15 begin 2:right mousebutton-->0

16 l:=lengthich); r:='':

17 if 1»0 then for i:=1 to 1 do

18 begin 57

19 ci=chr{crd(ch[i]) mod 256); if c=chr(0) then break else r:i=r+c; 0:Caps Lock-->1

20 ci=chri{ord{ch[i]) div 256):if c=chr(0) then break else ri=r+c: 1:Mum Lock—=1 |
e end; 2:Seroll Lock-->1

22 result:=r; 2:CD open-->1 i
23 end; PR

24

25 cleartext(): @ o ey By print

26 for i:=0 to 5 do

27 textout{inttostr(i)+': '+decodeunicode(stdnsad(i))+'-->'+floattostr(stdsad(i, 1) 2016-03-19 22:27 Fichier DOF 2k
- for 1:=0 to 3 do 016-03-19 2127 Deelphi Project 33k
29 l:?ftout-.mttostr‘.lw’ :'+decodeunicode(stdneb(i) ) +'——>"+inttegtr{atdeb(i]) )} J016-03-03 14:20 Texte OpenDocu.. 171k
30 for i:=0 to 5 do

31 textout{inttostr({i}+': '+decodeunicode(stdnsb{i))+'-->"+inttostr{stdsb(i, 1)} ); 2016-02-08 23:55 Application 15,670 k
32 textout{"The end !'!!!" 2 mn |

Exercise : you are unhappy because this program open the CD-tray, and locks your keyboard.

Modify it !

4 How to study sound, by a microphone on soundcard

Until now, this library is only for a test : it cannot do a true measurement.

On the internet, you can have « port.dll » (http://www.b-kainka.de/port.zip). It can be used with
serial port (for a lot of pHmeters, scales, spectrophotometers, and others), and also with the
microphone of a soundcard : all laptop computers can use it.

B Scripting

1

=]

2 procedure SOUNDIN(tampon:pchar;size:integer);stdcall; external "port.dll'; = e St i
3 function SOUNDGETRATE:integer; stdcall;external 'port.dll’; o Text Graphic Table
4 function SOUNDSETRATE(rate:integer) :integer;stdcall;external’'port.dll’;
5 function SOUNDGETBYTES:integer;stdcall;external 'port.dll';
[3 function SOUNDSETBYTES(n:integer):integer;stdcall; external 'port.dll';
7
8 function nstrin):string;
9 begin ch2:='';for ilec:=1 to n do ch2:=ch2+'A"; result:=ch2;end;
10 4
11 var ch,ch2:string; wvar n:integer; 690007 #11 Lo b
12 L
13 begin s/prog 680001 r k
12 nm:=500; nd:=nm div 2; s 14 || 4
75 cleartext; cleargraphic; tablesize(l,1);//=cleartable 67000 Al e I |

1l et FARIE"S
16 tablesize{nm, 5) ; ch:=nstr({mm); b
17 intervalle:=1/soundgetrate; soundsetbytes(Z); 66000 4 . bt Ll || 4
18 soundin(ch,nm) ; + d
13 §50004 A ' §
22 hat L8 |4 b

54000
22 r:=inttostr{crdich(nl}); if r<32000 then r:=r+65535; A xx!* A
23 textout{floattostr(n*intervalle)+' ; ‘'+inttostr| ; 530004 L )
24 tablecut{n-n0,0,n*intervalle); tablecut{n-nl, 1, r); 1
25 gpreadsheet_setin-n0+l,1,n*intervalle) ; spreadsheet_setin-n0+1, 2, %) & 4 g b Graph settings
26 drawsymbols( (n*intervalle) ,inttoatr(r) ,4,4): 62000+ o . & a%
27 if n>*n0 then drawline{(n-1) *intervalle, memor,n*intervalle, r, 4);
23 memor:i=r; 61000
29 end;
30 redraw; 60000 == T T T T T T T T T
31 textout('The end !'!'!7; 0.021 0024 0027 0.030 0.033 0.036 0.039 0.042 0.045 0.048
32 end.
33
34 ~
[ Run [ Open 7y Copy 2 Undo # Close ‘ @ Cose Copy iy Pprint
: =
B Save Q Paste & Redo | % |Sty|es ——

Hllustration 4: Recording the recorder (soprano) : A (= la)


http://www.b-kainka.de/port.zip
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This little program send data to the main spreadsheet of Past. With it, we can use « Time series /
Spectral analysis / Simple periodogram », and get the frequency of this sound.

B Untitled
File Edit Transform  Plot  Univariate
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Hllustration 5: Periodogram of sound "A" (la) of a soprano recorder
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B Script output
Text Graphic Table

2D Lomb periodogram

Plot Numbers

Power

45+
40
35+
20+
25+
20
15+

10

5 -

o

=le s |

Peak freq:  871.9
Peak power: 4813
plrandom):  2.479E-19
p<0.01 level: 9.893

i

p<0.05 level: 8.259

o

1 T T T T T T T T
600 1200 1800 2400 3000 3600 4200 4800 5400

Freguency
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Close
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‘ Close [

We can see that the frequency of this sound is 871.9 Hz (theoretically 880 Hz).

Exercise : speak to the microphone during a run of this program, and test the option
“periodogram” to see the main frequencies of your voice. Compare voice of a man to a voice

of a woman.

5 Conclusion

These little programs show that Past can use functions of dynamic libraries (DLL).

The main job of Past is to plot and analyse data. Its scripting language, using dynamic libraries, can
make a bridge to physical world.

Library port.dll is useful for a lot of devices.

At http://sciencexp.free.fr, you can get libraries for many devices.

You can also use your DLL, home-made by a compiled language (FreeBasic, PureBasic, C/C++,

Pascal/Delphi).


http://sciencexp.free.fr/
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