VEEOS

Script Interface

The purpose of this project is to provide a scripting object that allows external scripting languages to be incorporated in VEE programs. As
with the Matlab Object, the Scripting object accepts arbitrary inputs and outputs and provides an editor for scripts. Unlike the Matlab object
this can accept scripts in any supported language, as selected by a leading shebang.

= Scripting =

#! Python3.8
prices ={apple” 0.40, 'panana’. 0.50}

first | |my_purchase ={

‘apple™ 1,

‘banana” &} rocery_bill
grocerny_bill = sum{prices[fruit] * my_purchas effruif] - e
for frult In my_purchase)

last | {print (1 owe' first+" "+Hlast +'$%.2f % grocery_bill)

o Why is this desired?
There are various ways in which this may be accomplished
Toolkit << maybe low effort but clumsy and perhaps fragile
VEE Handler << moderate effort but poor performance

External Handler << moderate effort but maybe most flexible
Matlab spoofing << high effort but most elegant

Why do we need a scripting interface?

It is perfectly fair and expected to ask "WHY?" do we need such a thing in the first place. The short answer is to extend the capabilities of VEE
by providing a link to the modern world.

The math libraries in VEE date back to the late 1980's. While they were leading-edge at that time they have not been updated since are are
showing their age. The existing libraries are 32-bit. Only a few accept complex arguments. Today there are a vast array of pure math,
scientific, and engineering libraries available to be used- but no suitable link exists in VEE.

As it stands, VEE allows the import of libraries written in VEE or that have straight C interfaces via the Import Library object.

= Import Library =
= Import Library =

Library Type |Compi|ed Function vI
Library Type | User Function vl i

Library Mame | myLib
Library Mame | myLib :

. File Mame myFile |

File Mame myFile |

Definition File myFile.h |

This capability allows the end user to transparently use the imported functions along side all the built-in functions. They show up in the
Function Browser and can be used as desired in any expression, such as in the formula object

= Formula =l

[TAT A Result |
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Function & Object Browser | x|
Type: Category: Functions:
Operatars =All= o_arrayConcat o
Built-in Functions code o_arrayRev
MATLAB Functions data o_colMax
Local User Functions ae o_colMean
o_colMedian
Remote User Functions net a_colMin
Compiled Functions sig o_colode
ActiveX Objects SYS o_colRMS
MNETICLR Objects VEeRODS o_colsDev
YEE Objects o_colvari
Instruments o_concat2D
o_concat3D
o_dif
o_eval
o hilhart

However this capability is limited to function written in VEE or whose import is available through a straight C interface. While straight C was
common in the past, most modern libraries and tools do not provide such an interface. In some cases dotNet is available and can be used, but
it tends to be clumsy and poorly documented.

To address this basic limitation and provide access to a broad range of functionality the MATLAB Object was introduced.

—| MATLAB Script | «|
HwaiE

The Matlab Object provides a clean link to Matlab and hence to the broad array of Matlab libraries. In function it behaves just like a Formula
object except that the expression (script) is interpreted by Matlab rather than the internal VEE engine.

Since the modern world has largely moved from compiled tools (C#, etc) to interpreted tools ( Python, etc) it becomes highly desirable to
develop a more general purpose link to scripting, but while maintaining the ease of use of the Matlab Script object.

Toolkit (All VEE)

Implement any needed interface directly in VEE. For each scripting environment create a Toolkit, perhaps similar to the Excel or Database
Toolkits.

Veeos Display Window Help

Weeos Init << required S s~ l l'
Displays »

| Math »
Data ¥
Scripting » Matlab 7
Signal Processing » Octave &
Engineering Calculations » Python 3 ¥ Initialize
Coding ¥ Spice 3 Send Variable »
System » Get Variable » text
MNetwork » Send Script Int16
Misc > Execute real32
veeos Examples * et et

complex

Help »

The end user would string together the needed tools for each supported scripting language. It seems likely that in each case there would be
similar needed functions such as

Initialization - load needed libraries, set variables, etc.
send variable

send script

execute

get data

quit

This would almost certainly succeed since all that is needed is to implement whatever API each scripting language has available. Like addons
such as VEEQS, this Toolkit could be added to the menus. Since this method requires no changes to VEE itself it can be implemented by a
third-party. An example is the Excel tookit.

file:////home/stan/projects/veeos/R2/source/sandbox/scriptInterface/index.htmi[3/1/2021 8:10:32 AM]



VEEOS

Excel | Window Help
4 What is This Menu? = @RAX & & 5| -
Quick Start (Short Cuts) > B '
: Initialize Excel Library
Settings
New Workbook
DOpen Workbook
Select Workbook
MNew Sheet
Select Sheet
Navigation L4 Cell Relative
Enumerations » Cell Absolute
Send Data 4 Eind First Empty Row
LCreate Chart 4 Eind First Empty Column
Send Panel Image 3 Alpha Column From Numeric Column
Formatting b Mumeric Row and Column From Cell

However, like these addons are a programming aid and the end user faces the significant task of understanding the needed details which are
likely different for each supported language. The usage model would be very different from Matlab Object wherein no VEE programming is
needed- just specify the script and variables.

This is likely the lowest risk and easiest to implement from a VEE perspective, but also the clumsiest in that it leaves many programming
details to the end user.

Disadvantages

o VEE is quite general purpose but does not support modern API's so it may be significant work interfacing to some engines
» End user has significant programming task

VEE Handler

Create an intermediary function or set of functions within VEE that communicates with scripting languages.

The underlying functionality is provided by a function that hides the scripting Toolkit created for the Toolkit method. The end user sees this
function instead of having to deal with the various pieces of the Toolkit.

= Call o_runScript =]

script Function Mame

. arguments
arguments | a_run3cript g

The end user could call this function directly or it could placed behind a user object that includes a simple script editor. The script editor could
be as simple as a text constant or as useful as a "real" editor included as a dotnet object.

Iscri;ﬁngl

- scripting =
script
arguments
arguments
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NOTE that since the function has exactly one input and one output for variables, if multiple variables are needed (probably most cases) they
would need to be a single data structure. To do this it would make sense to use a record and have the variables be identified as field names
with the accompanying values be of course the field values.

Record example- define two variables "A" and "B"
(Record
(schema
numFields 2)
fieldName "A"
(type Text)

(fieldName ''B"
(type Real64)

(data

(record
"AT "Text field™)
"B 1.25)

3 )
Similarly, return variables would be part of the same input data structure, with dummy values as appropriate.

INPUT  ##H#HHH I
(Record
(schema
numFields 3)
fieldName A"
(type Text)

(fieldName 'B"
(type Real64)

(fieldName ''X"
(type Text)

(data

(record }
A" "Text field™)
"B 1.25)

X" "dummy value'™)
g)
OUTPUT #####HHAHHAHHAHH I
(Record

--( X" "calculated value'™)

D)

3

This could be implemented with any version of VEE and with no internal VEE knowledge. Hence it is very low risk and mostly requires only
knowledge of whatever language in which the handler is written. The handler function would examine the input record for variable names and
values and then call the required Toolkit functions for the appropriate scripting language.

UPDATE: 20210220 --_initial version built using File I0 an le Python is successful. This is the least sophisticated handler and is slow
but it works and should be fairly robust.

« Only Python is implemented but the structure is such that any language could be added

« The initial (shebang) line is read as intended and used to determine which language and executable to utilize. This way if python is
installed then the end user can simply use #!python since the python executable will already be in the default path. If multiple pythons
are available such as portable versions then the full path can be used, as in #!//server/share/apps/python3.8/python to select python
independently for each script.
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script |

arguments |J

jA=="python"

Else Else I ‘

[ ]

arguments

« Variables are identified by the incoming record field names and created using the field values.

« Variables are passed to Python by prepending lines to the given script.
» Variables are retrieved by appending file.write(str(variable)) lines to the script, where each variable is written in ASCII format to a file
whose name is that of the variable. Then in VEE these files are read in the same type as the original values. these value are used to

update the arguments record and that record is outputted.

define

actual
B= a +

variables

script
2 *B

write variables to files

f = ope
f.write

nC'a",

gstr(a))W )

f.close()

T = ope
f.write

gs(;?'('é)i'w"’

f.close()

quit python
exit

o After the augmented script is written to a file, python is called in order to run that script.

o After retrieving all values python is closed and all the temporary files are deleted

executable |

sert T _Dsdtare tempe |

arguments

— ~— arguments
_remove working dir |

= 100] x|
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Profiling shows that, not surprisingly, the time sinks are writing files and especially instantiating and running Python. BUT at the same time this
method works and shows feasibility.

The next step in complexity is to maintain the same structure but instead of using file IO, look at embedded Python. The advantage here will
be performance since one should be able to instantiate Python and leave it running, calling functions as needed. Odds are a C wrapper would
be involved to create a DLL that can be referenced as a Compiled Library.

Advantages

¢ No need to read/write container format since using VEE directly
« Relatively quick and easy

Disadvantages

« clumsy since user has access to exactly one input so must create a single piece of data. This since the needed function is fixed and
therefore the programmer cannot change it. There would be no problem if only a predefined schema was needed, but that is not the
case.

« Each new engine will have a unique interface that needs to be developed within VEE, mostly from scratch.

Create External Handler

Write an external handler that communicates with scripting languages and with VEE. VEE data and scripts are sent as VEE containers. The
handler parses the containers, formats the script and data as needed, a executes the appropriate scripting language, then passes data back to
VEE. By choosing an external language that is well supported and widely used, the task of incorporating new scripting engines could be made
fairly simple.

The underlying functionality is provided by a function.

= Call 0_runScript 1=

1 script Function Mame

. arguments 1
1 arguments o_runScript

This could be implemented in multiple ways, including

o A VEE function that communicates with the handler via sockets. the handler would be started and would remain running as needed as an
external process.

« A compiled function that is part of the handler and is imported. The handler would be launched and run as needed and as an imported
function would be part of the running VEE program.

» A compiled function that acts as intermediary to the handler. This could be a small C wrapper to a handler written in Python

The end user could call this function directly or it could placed behind a user object that includes a simple script editor. The script editor could
be as simple as a text constant or as useful as a "real" editor included as a dotnet object.

—1
scn'pﬁngl

_| scn'Eﬁng | "|

1 script

arguments 1

1 arguments

The handler is the key here. It would communicate with both VEE and whatever scripting language is chosen. In the general case a standard
shebang would be added as the first line of any script. This would identify which scripting language is used by the script. The handler would

use this line to determine which of the supported scripting languages would be called. It would seem logical to create the handler in Python,
since Python is very well supported and can interface to most anything.

The handler itself would need to read and write VEE container format, but that is stable and well defined structured ASCII so should be
reasonably simple to implement. Standard parsing tools would likely be very close to working with minor modifications. Since any VEE data can
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be placed in container format this would be very general purpose. Examples of VEE containers include:

Scalar complex HHHHHEHHEHIHHHHHHEHEE
(Complex
)(data (34, -56))

RealBG4 array #HAHHHHHIHHEHEHEHHEHEHHHHH
(Real64
numDims 1)

gsize 3)

dat

, ?: 0.001251220703125 0.563568115234375 0.19329833984375 ]

)

NOTE that since the function has exactly one input and one output, if multiple variables are needed (probably most cases) they would need to

be a single data structure. To do this it would make sense to have the variables be identified as field names with the accompanying values be
of course the field values.

Record example- define two variables "A"™ and "B"
(Record
(schema
numFields 2)
fieldName A"
(type Text)

(fieldName ''B"
(type Real64)

(data
(record

AT "Text field™)
3 1.25)

A
Similarly, return variables would be part of the same input data structure, with dummy values as appropriate.

INPUT #HHH#AHHHHH I HH
(Record
(schema
numFields 3)
fieldName "A"
(type Text)

(fieldName ''B"
(type Real64)

(fieldName "X
(type Text)

(data

(record
"A" “Text field™)
"B 1.25)
X" "dummy value'™)

g)
OUTPUT ##H#H#AHHHEHH I
(Record

--( X" "calculated value™)

)

3

This could be implemented with any version of VEE and with no internal VEE knowledge. Hence it is very low risk and mostly requires only
knowledge of whatever language in which the handler is written.

At the same time there are a few disadvantages

o clumsy since user has access to exactly one input so must create a single piece of data. This since the needed function is fixed and
therefore the programmer cannot change it. There would be no problem if only a predefined schema was needed, but that is not the
case.

NOTE that if one had sufficient knowledge of VEE data structures it should be possible to pass data by reference instead of container format.
However the reverse-engineering needed is significant and may not be worth the trouble compared to using container format.

The primary advantage of this method would be in the great support and widespread usage of Python. Once the data is in python (
variables and the script to run) there are likely tools already developed to link with Octave, Matlab, Spice and all sorts of other tools.

Conceptual Implementation:

o Interface to VEE via
o CDLL linked to VEE as a Compiled Function library
or
o Dotnet library written directly in Python
¢ In either case the interface to VEE could consist of a small number of functions that would be very similar to the existing Matlab interface
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o Initialize - instantiates the handler process

o putContainer - transmits both the arguments and the script in the form of a VEE Record container. One field for each argument and
one field ("script") with text array for the script itself. The handler creates variables as needed and also reads the script.

o execute - instructs the handler to proceed. This may not be necessary at all- it could proceed as soon as the above container is
sent. The handler gets data back from the chosen engine and creates an output in VEE record container format

o getContainer - gets arguments back as VEE record

e There would be a minimal VEE code around this since all the real work would be done by the handler.

Matlab Spoofing and the Matlab Object

A handler provides a spoofed version of the Matlab interface and VEE preferences are set to use this interface. In VEE the Matlab Object
becomes a general Script object but is otherwise exactly the same. For the end user this becomes extremely clean and simple since it works
exactly like the native Matlab object. The user becomes free to add any inputs and outputs desired.

grocery_bill = sum({prices[fruit] * my_purchaseffruit]
Tar frult In my_purchase)
print (1 owe” first+" "+last +'$%.2f % grocery_bill)

last

= Scripting |«
#! Python3.8
prices = {apple” 0.40, 'banana” 0.50}
first | Imy purchase =1
apple” 1,
‘banana” 6}

grocery_bill

With VEE 7 the interface is a simple set of COM functions that are imported when the Matlab object is run. Note that when VEE is first
installed this library is not registered, but it is registered when the Matlab object is first run.

Activex Automation References

Registered Automation Servers:

LeEac;r MbxGrp 1.0 Tybe Ij_rbrary
Legacy Transaction Context Type Library
LocationApi 1.0 Type Librarn

micaut 1.0 Type Library

Microsoft Active Server Pages Object Library

Microsoft ActiveMaovie Control

Microsoft ActiveX Data Objects (Multi-dimensional) 6.0 Libi
Microsoft ActiveX Data Objects 2.0 Library

Microsoft Activex Data Objects 2.1 Library j

Matlab Application (Version 6.1) Type Library
clprogram files (xB60agilentivee pro 7.0imatlab\b

Location:

Function & Object Browser
Library:

rﬂ_

Class:

Type:

Operators

Built-in Functions
MATLAB Functions

Local User Functions
Imported User Functions
Remate User Functions il
Compiled Functions
METICLR Objects —
VEE Objects j

| »

PROPERTY VYisible As Int32
property Visible

Create Get Fnrmula| Create Set Formula | Copy to Clipboard |

Cancel

’ A OK
_Cancel |

Browse...
Help

H

X
Members:

Execute

GetCharArray

GetFullMatrix
MaximizeCommandWindow
MinimizeCommandWindow
PutCharArray

PutFuliMatrix

Quit

eoooveee

g

Close | Help |

There would still need to be a handler that determines which script engine to run and handles communications.

What is needed along with a handler is the spoofed interface

. Determine the exact functionality of the Matlab interface functions (looks very simple and is probably documented by Mathworks)

1
2. Create library that spoofs Matlab
3

. Determine appropriate install. Could replace the built-in Matlab, or maybe better be placed in the registry so that VEE can choose to use

it in default preferences.
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With VEE 9 this becomes much more involved.

It is quickly seen that there is NOT an obvious load of external libraries as with VEE 7. Digging further shows that even a full install of Matlab
does not register any useful-looking libraries. However the link is established somehow and is almost certainly a function library of some sort.

Firing up the internal Matlab that comes with VEE and looking at the attached DLL's (procexp) shows quite a few

awt.dll Java(TM) Platform SE binary Sun Microsystems, Inc. C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\sys\java\jre\win32\jre\bin\awt.dll
boost_date_time-vc90-mt-1_40. dII C:\Program Files (x86)\Keysight\VEE Pro 9. 3\matlab\binm\win32\boost_date time-vc90-mt-1_40.dI1
boost_filesystem-vc90-mt-T_40.dl C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\boost_fileSystem-vc90-mt-I_40.dll
boost_iostreams-vc90-mt-1_40.dll C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\boost_iostreams-vc90-mt-1_40.dl1
boost_regex-vc90-mt-1 40 danl C \Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\boost_regex-vc90-mt-1 40.d11
boost_signals-vc90-mt=1_40.dl1 C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\boost_signals-vc90-mt=1_40.dll
boost_system-vc90-mt-1_40.dlI C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\boost_system-vc90-mt-1_40.d
boost_thread-vc90-mt-1_40_dl1 C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\boost_thread-vc90-mt-1_40.d
comclv.dll comcli™ The MathWorks Inc. C:\Program Files (x86 \Keysught\VEE Pro 9.3\matlab\bim\win32\comcli.dll
ctfarchiver.dll C:\Program Files (x86)\Keysight\V Pro 9.3\matlab\bin\win32\ctfarchiver.d
ctfrt.dll C:\Program Files (x86 \Kexflght\VEE Pro 9.3\matlab\bin\win32\ctfrt 1
ctfrtcrypto.dll ctfrtcrypto The MathWorks_Inc. Program Files (x86)\Keysight\VEE Pro 9. 3\matlab\b|n\wun32\ctfrtcrypto dil
dservices.dll C:\Program Files (x86)\Keysught\VEE Pro 9.3\matlab\bin\win32\dservices.dll
fontmanager.dll_Java(TM) Platform SE binary Sun Microsystems, Inc. C:\Program Files (x86)\Keysight\VEE Pro
9. 3\matlab\s¥séiava\1re win32\jre\bin\fontmanager.dll
%raphlcs uti 1 C:\Program Files (x86)\Keysight\VEE Pro 9. 3\matlab\b|n\W|n32\graph|cs util._dll
hg The MathWorks Inc. C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\hg.dl
hgbU|It|ns dll C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\hgbuiltins. dII
hgdatatypes.dll C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\hgdatatypes.dll
hgutils.dll C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\hgutils.dll
hpi. dII Java(TM) Platform SE binary Sun Mlcrosystems Inc. C:\Program Files (x86 \Keysnght\VEE Pro 9.3\matlab\sys\ Javaékre\W|n32}ﬁre\b|n\hpl .dni
icudt42.dll CU Data 1BM Corporatlon and others C:\Program Files (x86 \Keysu% t\VEE Pro 9.3\matlab\bin\win32\icud
icuin42._dll IBM ICU I18N DLL IBM Corporation and others C:\Program Files ) \Ke snght\VEE Pro 9.3\matlab\bin\win32\icuin42.dll
icuio42.dll IBM ICU 1/0 DLL IBM Corporation and others C:\Program Files (x86%\KeyS| ht\VEE Pro 9.3\matlab\bin\win32\icuio42.dll
icuuc42.dll IBM ICU Common DLL I1BM Corporation and others C:\Program Fi x8 )\Keysight\VEE Pro 9.3\matlab\bin\win32\icuuc42.dll
igm.dil C:\Program Files (XSG?\KeyS| ht\VEE Pro 9.3\matlab\bin\win32\igm.
ir_xfmr._dll C:\Program Files (x8 ) \Keysight\VEE Pro 9. 3\matlab\b|n\W|n32\|r xfmr.d
java.dll Java(TM) Platform SE binary Sun Microsystems, Inc. C:\Program Files (x86)\ReyS|ght\VEE Pro
3\matlab\sys\Java\Jre\W|n32\Jre\b|n\Java dil
II ml The "MathWorks Inc. C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\jmi.dll
jpr0X¥ C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\jprox 1
vm._dll Java HotSpot(TM) Client VM Sun Microsystems, ‘Inc. C:\Program Files (x86)\Keysight\VE “Pro
-3\matlab\sys\java\jre\win32\jre\bin\client\jvm.dl
I!bexpat dll C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\libexpat.dll
libhdf5.dll C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\libhdf5.dll
libifcoremd.dll Intel(r) Fortran Compiler RTL (thread- safe% Intel Corporation C:\Program Files (x86)\Keysight\VEE Pro
9.3\matlab\bin\win32\libifcoremd.dll
libmat.dll libmat The MathWorks Inc. C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\libmat.dlI
libmex.dll Ilbmex The MathWorks Inc. C:\Program Files (x86 \KeyS| ht\VEE Pro 9.3\matlab\bin\win32\libmex.dll
libmmd.dl1 'brary for Intel(r) Compilers (thread-safe) Intel Corporation C:\Program Files (x86)\Keysight\VEE Pro
9.3\matlab\b|n\W|n32\l|bmmd
libmwamd.dll C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\libmwamd.dll
ibmwbinder.dll C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\libmwbinder.dll
bmwblas.dll C \Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\libmwblas.dll
bmwbridge.dl C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\libmwbridge.dll

libmwbui Itins The MathWorks "Inc. C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\libmwbuiltins.dll
C:\Program Files x86)\Ke¥5|§ht\VEE Pro 9.3\matlab\bin\win32\libmwcholmod.dll
R C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\libmwcolamd.dl
bmwcsparse.dll C:\Program Files (x86)\Ke S|ght\VEE Pro 9. 3\matlab\b|n\W|n32\l|bmwcsparse dil
f1.dl11 C:\Program Files ({86)\Key3|g t\VEE Pro 9.3\matlab\bin\win32\libmwfl.dll
The MathWorks Inc. Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\libmwgu

bmwgui .dll
hardcopy The MathWorks nc. C:\Program Files (x86)\Keysight\VEE Pro 3\matlaé{bln\W|n32\l|bmwhardcopy dll

bmwhardco

bmwu18n_d?¥ C:\Program Files (x86)\Keysight\VEE Prg -3\matlab\bin\win32\libmwil8n. dII

bmwlapack.dll C:\Program Files (x86)\Keysight\VEE Pro 9 3\matlab\bin\win32\libmwlapack.dll

bmwma57.d11 C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\libmwma57.dl1

bmwmathcore.dll mathcore The MathWorks "Inc. C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\libmwmathcore.dll
bmwmathelem.dll mathelem The MathWorks Inc. C \Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\libmwmathelem.dll
bmwmathlinal?.dll mathlinalg The MathWorks Inc. C:\Program Files (x86)\Keysight\VEE Pro 9. 3\matlab\b|n\WIn32\llbmwmathllnalg dil
bmwmathrng.dll C:\Program File x86 \KeyS|ght\VEE Pro 9.3\matlab\bin\win32\libmwmathrng.d

bmwmathutil.dll C:\Program Flles Xx86)\Keysight\VEE Pro 9.3\matlab\bin\win32\libmwmathutil.dll

bmwmathxps.dll

bmwmathxps.dll C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\1
bmwMATLAB_res.dl1 C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\libmwMATLAB_res.dlI

C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\libmwompwrapper.dll

C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\libmwresource core dII

C:\Program Files (x86)\Keysight\VEE Pro 9. 3\matlab\b|n\W|n32\l|bmwrookfasf5g
libmwservices The MathWorks_Inc. C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\| |n\Win32\Iibmwservices.dll

C:\Program Files (x86)\Ke S|ght\VEE Pro 9.3\matlab\bin\win32\libmwspmatrix.dll

C: \Progr%h Files (x86%\KeyS|ght\V E Pro 9. 3\matlab\b|n\W|n32\l|bmwqur dll

rogram Fi (x86 \Keysught\VEE Pro 9. 3\matlab\b|n\W|n32\l bmwumfpack.dl 1

The MathWorks Inc. Program Files 86)\Keysight\VEE Pro 9.3\matlab\bin\win32\libmx.dll

The MathWorks Inc. C \Program es (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\libuij.dll
1 1 The MathWorks Inc. C:\Program es (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\libut.dll
m dlspatcher dll C: \Pro?ram Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\m_dispatcher.dll
m_interpreter.dll _ m_interpreter The MathWorks Inc. C:\Program Files Ex86)\KeyS|ght\VEE Pro 9.3\matlab\bin\win32\m_interpreter.dll
m_ir.dl m_ir The MathWorks C:\Program Files (x86 Keysught\v E _Pro 3\matlab\bin\win32\m_ir.dll
m_parser.dll m_parser The MathWorks Inc. C:\Program Files 86)\Keysight\VEE Pro 9.3\matlab\bin\win32\m_parser.dll
m_pcodegen.dll m_pcodegen The MathWorks Inc. C \Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\m_pcodegen.dll
m_pcodeio.dll m_pcodeio The MathWorks_ Inc. rogram Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\m_pcodeio.dll
mclbase.dll C:\Program Files (x86 \KeyS|ght\VEE Pro 9.3\matlab\bin\win32\mclbase.dll
mclmer.dll C:\Program Files (x86 \KeyS|ght\VEE Pro 9.3\matlab\bin\win32\mclmcr.dll
mcimerrt7_15.dl1 C:\Program Fi 86)\Keysi ht\VEE Pro 9.3\matlab\runtime\win32\mclImcrrt7_15.dll
mcos.dll C: \Program Files (x86 \Ke S|g t\VEE 3\matlab\b|n\wun32\mcos dil
mcr.dil mcr The MathWorks Inc. C:\Program Files (x8 )\KeyS|ght\VEE Pro 9.3\matlab\bin\win32\mcr.dllI
mlautoregister.dll mlautoregister The MathWorks Inc. C:\Program Files XSQ)\KQySI% t\VEE Pro 9.3\matlab\bin\win32\mlautoregister.dll
mlint.dl C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\mlint.dlI
mluti 11 C:\Program Flles x86)\Keysight\VEE Pro 9 3\matlab\bin\win32\mlut I
mpath 1 mpath The MathWorks Inc. Program Files (x86)\K8y3|ght\VEE Pro 9.3\matlab\bin W|n32\mpat
msver71.dil Microsoft® C Runtlme Library Mlcrosoft Corporation C:\Program Files (x86)\KeyS|?ht\VEE Pro \matlab\bln\W|n32\msvcr71 dil
mtok.dll C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\mtok.d
mvm._dll C:\Program Files (x86)\KeyS|ﬁht\V E Pro 9.3\matlab\bin\win32\mvm._dllI
mwoles05.dI1 MATLAB Automation Server thWorks C:\Prog ram Files x86)\KeyS|€ht\VEE Pro 9.3\matlab\bin\win32\mwoles05.dl1
nativehg.dll C:\Program Files (x86)\Keysight\VEE Pro 9._3\matlab\bin\win32\nativehg.dll
nativejava.dll C: \Program Files (x86 \KeySIght\VEE Pro 9. 3\matlab\b|n\W|n32\nat|ve£ava dil
nativejava_services.dll C:\Program Fi \Keysight\VEE Pro 9.3\matlab\bin\win3 \natlvejava services.dll
nativejymi.dll C: \Program Files (x86}\KeyS| ro 9. 3\matlab\b|n\W|n32\nat|veJm| d
natlveserV|ces C:\Program Files )\Key5|ght\VEE Pro 9.3\matl ab\bln\W|n32\nat|veserV|ces dll
net.dll Java(Tl Platform SE binary sun Microsystems, Inc. C:\Program Files (x86)\Keysight\VEE Pro 9 3\matlab\sys\java\jre\win32\jre\bin\net.dll
nio.dll Java(TM) Platform SE binary Sun Microsystems, Inc. C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\sys\java\jre\win32\jre\bin\nio.dll
profiler.dll C:\Program Files x86)\KeyS|ght\VEE Pro 9.3\matlab\bin\win32\profiler.dll
thb.dll Threadlng ulldlng Blocks library Intel Corporation C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\b|n\wun32\tbb.dlI
tbbmalloc.dll calable Allocator Ilbrang Intel Corporation C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\tbbmalloc.dll
udd.dll udd The MathWorks Inc. \Program_ Files (x86 \Key5|%ht\VEE Pro 9.3\matlab\bin\win32\udd.dllI
udd_mi .dll udd_mi  The MathWorks Inc. C:\Program Fi 86)\Keysight\VEE Pro 9.3\matlab\bin\win32\udd_mi.dll
uinone.dll C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\uinone.dll
uiw.dll uiw The MathWorks Inc. C:\Program Files (x8 \KeyS|ght\VEE Pro 9.3\matlab\bin\win32\uiw.dll
verify.dll Java(TM) Platform SE binar Sun Microsystems, Inc. C:\Program Files (x86)\Keysight\VEE Pro
9. 3\matlab\§ys\{ava\1re\wnn32\ re\bin\verify.dll B B ~
Xerces-c. Shared Library for Xerces-C Version 2.7.0 Apache Software Foundation C:\Program Files (x86)\Keysight\VEE Pro
9. 3\matl_be|n\W|n32\xerces c_2_7.dIl
xmlcore.dll C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\xmlcore.dll
xsd_binder.dll C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\xsd_binder.dll
zip.dll Java(TM) Platform SE binary Sun Microsystems, ‘Inc. C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\sys\java\jre\win32\jre\bin\zip.dll
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zlibl.dll zlib data compression library C:\Program Files (x86)\Keysight\VEE Pro 9.3\matlab\bin\win32\zlib1.dll

A full Matlab install (NOTE that one needs 32-bit version) includes a large number of DLL's

acml.dll

activation.dll
asynciocore.dll
asyncioimpl.d
boost_date_time-vc90-mt-1_40.dl
boost_filesystem-vc90-mt-1I_40.d
boost_graph-vc90-mt-1_40.dT1 an

1

1
11
boost_t1ostreams-vc90-mt-1_40.
boost_math_c99-vc90-mt-1 ZO d
boost_math_c99f-vc90-mt-I_40.d
boost_math_c991-vc90-mt- 1 40.d
boost_math_trl-vc90-mt-1_Z0.dl
boost_math_tr1f-vc90-mt-1_40.dl11
boost_math_trll-vc90-mt-1_40.dl1
boost_prg_exec_monitor-vc90-mt-1_40.d
boost_program_options-vc90-mt-1_240.dl
boost_regex-vc90-mt-1_40.dl1
boost_serialization-vc90-mt-1_40.dI1
boost_signals-vc90-mt-1_40.dIT
boost_system-vc90-mt-1_40.dl1
boost_thread-vc90-mt-1_40.dl1
boost_unit_test_framework-vc90-mt-1_40.dI1
boost_wave-vc90-mt-1_40.d11
boost_wserialization-vc90-mt-1_40.dl1
comcli.dll

dastudio.dll

dastudio_hg.dll

dirmonitor.dll

DXEnumerator .dll
EasyHook32.dl11
emf.dll

glee._dll
glee2. dIId

glren dil
gluegen-rt._dll

gmp -

gra hICS util._dll
sdl13 11

andle graphlcs dil
hd424m~

hg-dll
hgbuiltins.dll
hgdatatypes dll
hgutils.dll

hm4§4m dll

JavaAccessBrldge dll
JAWTAccessBridge.dll
jml d
-dnl
508 awt.dll
Ada ter dil
kdu a6 dll
kdu_v63R d
libaudiodevice.dll
libcd 11

ibmwbridge.d
bmwbuiltins.dll
mwchart.dll
mwcholmod.dll

3
=
2]
Q
-

mwcolamd.dll
mwcsparse.dll
mwdastudl? res.dll

mwfl_dll
mwglee_res._dll
mwglue? res.dll
mwgui .dTl
mwhardcopy.-dll
bmwh%hardcopy dil
8n.dll

UUUUU%’UUD’UUU
33
-
=

1
dil
bmwmathrng.d
bmwmathspec.dll
bmwmathutil.dll
bmwmathxps.dl1
bmwMATLAB_res.dl1
bmwompwrap?er.dll
ibmwghull .d
bmwresource_core.dll
libmwrookfastbp.dll
libmwsavevars.dll

=
3
=
3
)
-+
>
[v) 0
- Q
[0)
3
Q

file:////home/stan/projects/veeos/R2/source/sandbox/scriptInterface/index.htmi[3/1/2021 8:10:32 AM]



VEEOS

ibmwservices.dll
ibmwSimul inkTypes_res.dl1l
ibmwSL_SERVICES_res.dll
ibmwspmatrix.diT
ibmwspgr.dll

bmwum ack.dll

bnetcdf dil
bpng12.dl1
bportaudio.dll
btiff. ?II

mcos.dll
mcos_Tactory.dll
mer.dll
mkl.dll
mlautoreglster dil
mlib.dl
mlint. dII
milapack.dll
mlutil.dll
MMCodecChooser.dl 1
mmreadercore.dll
mmreaderudd.dll
mpath.d
mpfr.dil
msvep7l.dll
msver71.dil
mtok.dll
multimedia.dll
mvm.d
mwdx.-dl 1
mwoles05.d11
m_dispatcher.dll
m_interpreter.dll
m_ir.dll
m_parser.dll
m_pcodegen.dll
m_pcodeio.dll
nativecmdwin.dll
natlvedlrmonltor dil
natlvehg
nativeil8n.dll
nativejava.dll
nativejava_services.dll
nativeymi.dll
nativelex.dll
nativelmgr.dll
nativemat.dll
nativemlint.dll
nativeservices.dll
natlveW|ndows dil
0sg65-o0sg.-dl
0sg65-0sgDB.
0sg65-0sgFX.
0sg65-0sgGA.dIl
osg65-osgManipulator.dil
osg65-osgParticle. dII
0sg65-0sgShadow.dl
0sg65-0sgSim.dll
osg65-osgTerra
0sg65-osgText. dli
0sg65-osgutil.dll
05965 osgViewer.dll
%server dll
1-OpenThreads.dll
PreV|ewW|nd0w dil
profiler.dll
Qt3Support4.dll
§tCore4 dil

tGui4.dll
tNetwork4._dll
QtOpenGL4.dl1
tSql4.dll
tSvg4.dll
QtWebKit4.dl1l
tXml4._dll
tXmlPatterns4.dll
refblas.d
reflapack?t.dll
rxtxSeria
servicesproxy.dll
sl_services.dll
sl types.dll
si_utility.dll
tamimframe.dll
tamimframemex.dll
tammex.d
tamobjsys.dll
tamutil.dll

tbb.d
tbbmalloc.dll
udd.dll

udd_mi .dll

uinone.dll

uiw.dll
VideoDeviceChooser.dll
VideoFormatinfo.d
WindowsAccessBridge.dll
xerces-c_2_7.dll
xmlcore.dIT
xmIxresc.dll
ziparchiver.dll
zlibl.dll

but looking at what VEE attaches when it runs a script shows a relatively small number of DLL's. these would seem a good starting point
seeing what is necessary for the spoof.

boost_date_time-vc90-mt-1_40.dlI C:\apps\MATLAB\R2011la\bin\win32\boost_date_time-vcO0-mt- 1 _40.dl1
boost_filesystem-vc90- mt 1 _dll C: \iﬂgs\MATLAB\RZOlla\bln\W|n32\boost filesystem-vc90-mt-I_40.dI1
1 C:\apps\MATLAB\R2011a\bin\win32\boost_signals-vc90-mt-1_40.dl1

boost_system-vc90-mt- 1 40 d C:\apps\MATLAB\R2011a\bin\win32\boost_system-vc90-mt-1_40.dlI
boost thread-vc90-mt-1_40.d C: \apps\MATLAB\RZOlla\bln\W|n32\boost thread-vc90-mt-1"40.d11
dt42. ICU Data DLL IBM Corporation and others C: \apps\MATLAB\RZOllaYbln\W|n32\|cudt42'dl

I1BM ICU 118N DLL IBM Corporation and others C:\apps\MATLAB\R2011la\bin\win32\icuin42._dll

I1BM ICU 1/0 DLL IBM Corporation and others C \apps\MATLAB\RZOlla\bln\W|n32\|CU|o42 d

I1BM ICU Common DLL I1BM Corporation and o C:\apps\MATLAB\R2011a\bin\win32\icuuc42.dll

libeng The MathWorks Inc. C:\ap es\MATLAB\RZOlla\bln\Wln 2\libeng.dll
C:\apps\MATLAB\R2011a\bin\win32\libexpat.dll
C:\apps\MATLAB\R2011a\bin\win32\1ibmwfl.dl1
C:\apps\MATLAB\R2011a\bin\win32\libmwil8n.dll

IlbmwMATLAB res.dll C: \apps\MATLAB\RZOlla\bln\W|n32\I|bmwMATLAB res.dll

40
boost_signals-vc90-mt- ?‘
11
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libmwresource_core.dll C:\apps\MATLAB\R2011la\bin\win32\libmwresource_core.dll
Libmx.dll Tibmx The MathWorks Inc. C:\apps\MATLAB\R2011la\bin\win32\libmx.dl1

libut.dll libut The MathWorks Inc. C:\apps\MATLAB\R2011la\bin\win32\libut.dll

zlibl.dll zlib data compression library C:\apps\MATLAB\R2011a\bin\win32\zlib1.d11234

A quick experiment shows that a real Matlab install is registered in
HKLM\SOFTWARE\WOW6432Node\MathWorks\MATLAB\7.12

and has a single key key
MATLABROOT pointing to install directory C:\apps\MATLAB\R2011a

| Registry Editor

File Edit Wiew Fawvaorites Help

o [ Mathworks A [ Type Data
=[] MATLAE REG 52 (value not set)
g ;plogf REG 57 cihappsiMatlabiR20114

VEE's Default Preferences looks at these registry entries to determine choices.

W lse MATLAE Installed on 'Your Machine

Yersion: |?‘.1 2 ﬂ

Location H

IF any setting of MATLAR changed, pleaze zave the setting and restart WEE!

Default Preferences E]@

= Erwiranment W Use MATLAE Installed on Your Machine
General
Colors & Fonts Wersioh: |Sp00f j
Debug
E=ecution Mode
Help
Hunnber
Frinting
Frograr Developrent

Location: |C:'\.-‘-‘«pps\Matlab\scriptlntelface'\

IF any setting of MATLAE changed, please save the setting and restart VEE!

0
MATLAE
Web Server

ak. | Save | Rezet | Cancel

Hence the "spoof" install could be as simple as placing the bits and creating a single registry entry.

Windows Registry Editor Version 5.00
[HKEY_LOCAL_MACH INE\SOFTWARE\WOW6432Node\Mathworks]
[HKEY_LOCAL_MACH INENSOFTWARE\WOW6432Node\Mathworks\Matlab]

LHKEY LOCAL _MACHINE\SOFTWARE\WOW6432Node\Mathworks\Matlab\spoof]
MATLABROOT™=""c:\\apps\\scriptinterface"

VEE would then recognize and link to it. Note that an empty directory will not work, but all that is needed for the Default Preferences choice is
a file <location>\bin\win32\MATLAB.exe. Note that this can be a dummy file. What's left is to look at what resources "MATLAB.exe" needs to
have in order for VEE to link to it. Note that the real "MATLAB.exe" is a small file so almost certainly essentially a header. The real work is
probably a script engine incorporating files such as mcr.dll. This will need to be determined for a successful spoof.

What would be best would be to examine VEE source for the above link and for the actual interfacing to Matlab, though there may also be
good information in Mathworks' External API documentation for R2011A (aka 7.12) as is used inside VEE.

With this approach the handler does not need to look at internal VEE data structures since the Matlab Object will format them to be Matlab
compatible. The handler needs to understand Matlab data structures but fortunately those are well documented by Mathworks.

I would expect that the handler would be written in Python with perhaps a C wrapper for the interface to VEE. After dealing with Python

scripting the first priority would be Matlab. But unlike the native Matlab Object, any version of Matlab could be linked as selected by the
shebang. If architected well, hooks should be left so that virtually any script-driven tool could be incorporated. Python interfaces to many tools
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already exist so such extensions would be relatively easy to add.

#! Matlab 7.13
#! Octave

#! Python 3.9
#! SciPy

#! SciLab

#! Spice 3F
etc.

This is the more difficult approach but by far the cleanest and most elegant since the user only sees native VEE.

© 2021. All Rights Reserved. Stan Bischof (stan@worldbadminton.com). Last updated 27 February 2021 18:24.
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