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Introduction - Automation With Tcl

Episode 1: CAWT — COM Automation With Tcl

* Introduced at EuroTcl 2012. Currently at version 2.4.2.

« High-level Tcl interface for scripting Windows applications having a COM interface.

 Available at http://www.cawt.tcl3d.org

» Also available as part of BAWT-Tcl.
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CAWT - COM Automation With Tel

CAWT is a tility package based on Twapi fo script Microsoft Windows® applications with Tel. It provides high level procedures for automation via the COM interface.
Currently modules for Excel, Word, PowerPoint, Outlook, Internet Explorer, Office Document Imaging, Adobe Reader, Matlab, and Google Earth arc available

Note, that only Microsoft Office packages Excel, Word and PowerPoint are in active developement. The ofher packages are proof-of-concept examples only.
The CAWT package is copyrighted by Paul Obermeier and distributed under the 3-clause BSD license

The sources and distribution packages are available on SourceForge
CAWT is also available via BAWT (Build Automation With Tel).

CAWT relies on several other Tcl packages. See the table in chapter 1.2 of the User manual for links to these packages to get their license information
Screenshots:

Excel chart as photo image

Tel generated Excel sheets  Data exchange with Tablelist  Excel file comparison.

Automation of Excel and Google Earth

This site is dedicated to OpenSource development without commercial interest. Cookie and tracking free.
Al trademarks shown or mentioned in this site, are property of theif respective owners.
Copyright € 2008-2018 by Paul Obermeies. All rizhts reserved.

Last update: 2018/04728
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Introduction - Automation With Tcl

Episode 2: BAWT — Build Automation With Tcl

* Introduced at EuroTcl 2016. Currently at version 0.8.0.
» Tcl based framework for automatically building C/C++ based libraries from source code.

 Available at http://www.bawt.tcl3d.org
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loads

History

Related links BAWT is a Tel based ble framework for ly building C/C++ based software libraries from source code.

Contact

— Its main usage is for the Windows operating system, where different build environments (ex. configure/make via MSYS/MinGW, nmake, CMake, Visual Studio
W3 ’;'g""} Solutions) and compiler (MSYS/MinGW gec, different Visual Studio versions) are needed to build these libraries

Due to the portable nature of Tel the framework can be used on Lmhx and Darwin as well.

The BAWT framework is copyrighted by Paul Obermeier and distributed under the 3-clause BSD license

+

BAWT Framework | | » Framework script i e s o s
> Setu p SCI"i ptS This list can be generated with the following command:

> telkit Bawe.tel Setup/AllLibs.bawt all --placforms —-homspages —-sort dictionary --loglevel O

#: Name Version Platforms Homepage
1 Windows Linux Darwin
2 Windows Linux Darwin tk/buidget/
3 Windows Linux Dazwin I /gichub. com/mpdbutcher/Calid
4 Windows Linux
5: Windous ntm1/excCawt. neml
&t Linux Darwin
7 Windous cmaks.oza/
8: Windows Linux Dazwin hutp://andreas-kapries.givhub.com/crivel/
: Windows Linux Darwin x.se/1ibourl/
. Windows Linux Darwin /gichub.com/pspiuch/DifIUtilTcl
O t > Develo ment dII’ECtOI’ Doxygen Windows BtTp://wi.doxygen.oral
utputs p y
_L . . . . : Efmpeg Windows Linux Dazwin
> D t b t d t £row Windows Linux Darwin fow.org,
IStripution airectory : freeqiuc Windows Linax Darein hitps://sasresforge net/projects/Creeqlas
: Freetype Windows Linux Darwin REtp://wwi. freecype.ors/
: FIGL Windows Linux Darwin 7 net/projects/fral/
: gdal Windows Linux Dazwin .gdal.org/
: Geographiclib Windows Linux Darwin iclib.sourceforge.nes/
GeographicLinData Windows Linux Darwin iclib. sourceforge.nes/
giflip Windows Linux Darwin httpt//giflib
Glaps Windows Linux Darwin BETp://wn
GLEW Windows Linux Dazwin http:i//glew.sourceforge.net/
Img Windows Linux Darwin https arceforge .nec/projects/ckimg/
ingtools Windows Linux Darwin DEtp://tkimgtool e
: Innosetup Windous Bttp://wiu. rsoftuare.org/isinfo. oho "
27: sex Windows Linux Darwin httns: Tinraiscts/increal

MAWT — Movie Automation With Tcl Page 4
Paul Obermeier, mawt@tcl3d.org



Introduction - Automation With Tcl

Episode 3: MAWT — Movie Automation With Tcl

* Introduced at EuroTcl 2018. Currently at version 0.1.0.
» High-level Tcl interface offering some of the video functionality of FFmpeg.
 Available at http://www.mawt.tcl3d.org

» Also available as part of BAWT-Tcl.
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MAWT - Movie Automation With Tel

MAWT is a Tel package based on FEmpee. Tt provides high level procedures for movie automation with Tcl

The MAWT package is copyrighted by Paul Ob and wnder the 3-clause BSD license.

MAWT is also available via BAWT (Build Automation With Tel).

This site is dedicated to OpenSource development without commercial interest. Cookie and tracking free.
All trademarks shown or mentioned in this site, are property of their respective owners.
Copyright © 2017-2018 by Paul Obermeier. All rights reserved.

Last update: 2018/07/03

MAWT — Movie Automation With Tcl Page 5
Paul Obermeier, mawt@tcl3d.org



Introduction - FFmpeg

* A complete, cross-platform solution to record, convert and stream audio and video.

« lItis programmed in the ISO C90 language with a few additional features from 1SO C99.

7

 Avallable at http://www.ffmpeg.org

FFmpeg

FFMPEG consists of several libraries:
libavutil contains functions for simplifying programming (ex. mathematics routines, core multimedia utilities, ...).
libavcodec contains decoders and encoders for audio/video codecs.

libavformat contains demuxers and muxers for multimedia container formats.

libavdevice contains input and output devices for access to many common multimedia input/output software frameworks.
libavfilter contains media filters.

libswscale performs highly optimized image scaling and color space/pixel format conversion operations.

libswresample performs highly optimized audio resampling, rematrixing and sample format conversion operations.

MAWT — Movie Automation With Tcl Page 6
Paul Obermeier, mawt@tcl3d.org



Introduction — Existing Tcl Video Packages

7/ GAULIoCH TIpeQ ViGeQ CONVETer 1 053 s B

GUI for FFmpeg video converter

« tkffmpeg Graphical user interface for FFmpeg batch program. e 5

Bugeo wopex -0 a0
Bugeo Gurpeit - 0 kbis Burper -0
Pawep-0 om0
Coorowsrte - 0

https://sourceforge.net/projects/tkffmpeg/

» tkvideo DirectShow binding. Windows only. o

http://www.patthoyts.tk/tkvideo/ -

QuickTime for Tcl/Tk on Mac OS X
and Windows

» QuicktimeTcl Binding for Quicktime.

http://quicktimetcl.sourceforge.net/
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MAWT Architecture — Layer Overview

MAWT is realized as a 3 layer architecture.

mawtInterface.tcl mawtQuery.tcl mawtUtil.tcl

MAWT Interface (Tcl Level)

bytearray.i tkphoto.1 L_____iiiiiii;i______

FFmpeg Interface (SWIG Level)

4 )
ffmpegif.h ffmpegifPrivate.h ffmpegif.c
FFmpeg Interface (C Level)
- /
4 )
libavutil libavcodec libavformat libswscale
FFmpeg Libraries (C Level)
\ J
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MAWT Architecture — C Level poSoft

A

The FFmpeg C interface defines high level functions for handling video data

typedef struct videoStruct *VideoId; typedef struct videoStruct {
struct SwsContext *swsCtx;

VideoId VideoOpen (const char *fileName) ; AVFormatContext *formatCtx;

void VideoClose (VideoId videoId); AVCodecContext *codecCtx;

Bool VideoGetNextImage (VideoId videolId, void *img, Bool flip); AVOutputFormat * outFmt;
AVFrame *rgbFrame;

VideoId VideoCreate (const char * fileName, int width, int height); AVFrame *yuvFrame;

Bool VideoFinish (VideoId videoId) ; AVStream * stream;

Bool VideoWriteNextImage (VideoId videoId, void *img, Bool flip); AVPacket packet;
int videoStream;

int VideoStart (VideoId videoId, int width, int height); int audioStream;

void VideoStop (VideoId wvideoId); char name[100];

int numFrames;

int VideoGetNumFrames (VideoId wvideoId); int started;
double VideoGetFramerate (VideoId wvideoId); int curFrame;
int VideoGetWidth (VideoId wvideoId); int width, height;
int VideoGetHeight (VideoId wvideoId); int outWidth, outHeight;
unsigned int numTotalFrames;

const char *GetErrorMessage (void); double frameRate;
const char *GetFfmpegVersion (void); FILE *fp;

} VideoStruct;

ffmpegif.h ffmpegifPrivate.h ffmpegif.c
FFmpeg Interface (C Level)
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MAWT Architecture — SWIG Level

poSoft

A

The FFmpeg SWIG interface implements low level C functions for handling vector

data and transferring vector data to/from byte arrays and photo images.

int VectorFromByteArray (

)7

Tcl Interp *interp,

const unsigned char *src,
void *dest,

int numBytes,

int srcOff,

int destOff

int VectorToByteArray (

Tcl Interp *interp,
const void *src,
unsigned char *dest,
int numBytes,

int srcOff,

int destOff

int VectorFromPhoto (
Tcl Interp *interp,
char *imgName,
void *imgVec,
int numChans,
float scale,
float offset

) ;

int VectorToPhoto (
Tcl Interp *interp,
void *imgVec,
const char *photoName,
int width,
int height,
int numChans,
int linesAreBottomUp) ;

%define %baseTypeVector (TYPE,NAME)

static TYPE *new ##NAME (int nelements)
{
return (TYPE *)calloc (nelements,sizeof (TYPE));

}

static void delete ##NAME (TYPE *ary)
{
free(ary):;

}
%enddef

// Generate vector functions
// for the following types.
$baseTypeVector (unsigned char,
$baseTypeVector (char, Byte)

UByte)

AN

AN

A

AN

N

bytearray.i

tkphoto.i

vectors.i

FFmpeg Interface (SWIG Level)
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MAWT Architecture — Tcl Level

The MAWT Tcl interface defines the TclOO classes Video and Vector.

It also adds query and utility procedures.

oo::class create Video { proc GetFfmpegVersion {} proc VideoExport {
variable mVideoId movieFile

imgFilePattern
method Open { fileName } { args

set mVideoId [ffmpegif::VideoOpen $fileName] }
}
method GetNumFrames {} {
return [ffmpegif::VideoGetNumFrames $mVideoId]
}
}

proc VideoImport {
imgFilePattern
movieFile
args

}

oo::class create Vector {
constructor { numBytes } {
set mVec [ffmpegif::new UByte $numBytes]
}
method FromPhoto
method ToPhoto
}

/ e /

/ i /

mawtInterface.tcl mawtQuery.tcl mawtUtil.tcl

MAWT Interface (Tcl Level)

MAWT — Movie Automation With Tcl
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MAWT Internals - Dependencies

Dependencies to build MAWT:
* CMake

* SWIG

* FFmpeg

e Tcl/Tk

Dependencies to run MAWT:
e Tcl/Tk

* FFmpeg

* img::raw (optional)
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MAWT Internals — Transfer Mode Put

« Create photo image, video and vector object.
« Attach photo image to label.

 Get next video frame.

» Create bytearray from vector data. 1 copy
« Update photo image with put command using the bytearray data. 1 copy
1% ModePuttcl (C\poSoft\tcl3d-5am..rtraege\EurcTcl2018-Mawt) - GVIM1 = K

Datei Editieren Werkzeuge Syntax Puffer Ansicht Hilfe

AgDE| 9 @ BERRBSSA|ITaAC? 2

# Initialization ”

label .1

image create photo UideoFrame
.1 configure -image VideoFrame

set videoObj [mawt Uideo new SmovieFile]
set vectorObj [mawt Vector new SnumBytes]

£ Display loop
while { true % {
4Yuideo0bj GetHextImage [$vectorObj Get]
set imgBinVar [SvectorObj ToByteArray [expr {3 = Stz = $tyd]]
UideoFrame put $imgBinUar -Fformat %
"raw -nomap 1 -width $tx -height $ty -nchan 3 -useheader 8"
update
1 W
92,1 Alles
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MAWT Internals — Transfer Mode Create

+ Create video and vector object.

* Get next video frame.

» Create bytearray from vector data. 1 copy
« Create photo image with image create command using the bytearray data. 1 copy

« Attach photo image to label.

1% ModeCreate.tcl (C\poSoft\tcl3d-..rtraege\EuroTcl2018-Mawt) - GVIM1 = K
Datei Editieren Werkzeuge Syntax Puffer Ansicht Hilfe

OEEE 9 @| B HRRSSA| TR ?2 A

# Initialization P
label .1

set videoObj [mawt Uideo new SmovieFile]
set vectorObj [mawt Vector new SnumBytes]

# Display loop
while { true % {

4Yuideo0bj GetHextImage [$vectorObj Get]

set imgBinVar [SvectorObj ToByteArray [expr {3 = Stz = $tyd]]

catch { image delete UideoFrame }

image create photo VideoFrame -data $imgBinVar -format %

"raw -nomap 1 -width $tx -height $ty -nchan 3 -useheader 8"

.1 configure -image VideoFrame

update
3 W
"ModeCreate.tcl”™ [Heu] 16L, 472C geschrieben 13,2 Alles
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MAWT Internals — Transfer Mode Mawt

« Create photo image, video and vector object.

« Attach photo image to label.

* Get next video frame.

@ * Update photo image with ToPhoto command of Vector class. 1 copy
1% ModeMawt.tcl (ChpoSoft\tcl3d-5a..rtraege\EurcTcl2018-Mawt) - GVIM1 = K
Datei Editieren Werkzeuge Syntax Puffer Ansicht Hilfe
AgDE| 9 @ BERRBSSA|ITaAC? 2
# Initialization Py
label .1

image create photo UideoFrame
.1 configure -image VideoFrame

set videoObj [mawt Uideo new SmovieFile]
set vectorObj [mawt Vector new SnumBytes]

# Display loop

while { true % {
4Yuideo0bj GetHextImage [$vectorObj Get]
4Yuector0bj ToPhoto UideoFrame %5tz Sty
update

?

L
[~ W

"MHodeMawt.tcl" [Heu] 14L, 311C geschrieben 12,39 Alles
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MAWT Status — Performance Measurements

Performance measurements done with script speedTest.tcl

Comparison of transfer modes Comparison of transfer modes
Mode Size FPS Mode Size FPS
put 640x464 100 put 1920x1080 12
create 640x464 106 create 1920x1080 13
mawt 640x464 168 mawt 1920x1080 19
Modes vs. FPS Modes vs. FPS
180 20
160
140
120 15
100
80 10
60
40 5
20
0 0
put Ccreate mawt put create mawt

CPU: Core i7-4700HQ 2.4GHz

MAWT — Movie Automation With Tcl Page 16
Paul Obermeier, mawt@tcl3d.org



MAWT Status — Performance Measurements

Performance measurements done with script speedTest.tcl

Comparison of video sizes

Mode Size Pixels Measurement

mawt 640x464 296,960 | Faster than needed: times (168 fps)
mawt 960x720 691,200 | Faster than needed: times (66 fps)
mawt | 1920x1080 2,073,600 | Faster than needed: 0.62 times (19 fps)

Pixels vs. FPS

180
160
140
120
100
80
60
40
20

0 500000 1000000 1500000 2000000 2500000

CPU: Core i7-4700HQ 2.4GHz
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MAWT Status — Demo and Test Programs

MAWT Demo: Simple movie player movieplayer.tcl

Maowie list Maowvie list

Filenarne i Height | Duration | Frames | Frame Rate

Facel.avi 160 120 00:03.01 | 91 30
19201080.mp4 | 1920 | 1080 | O0:10.00 | 300 30
B40ndBd. mpd 6-'-11} 454 000401 | 1 25
960w 720.mp4d 00:04.00 | 1
Mumbers.mpg | 256 2 00:00.00

e

Filenarne i Height | Duration | Frames | Frame Rate

Faced.avi 160 120 00:03.01 | 9 30
1920x1080.mpd | 1920 | 1080 | 00:10.00 | 300 30
B4 0B mpd 541} 45-'-1 0004071 | 1 25
9607 20.mpd 00:04.01 'ID'I 25
Mumbers.mpg 255 F_' 00:00.00

56
TheKnack.mpg
: 236 00:59.14

1
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MAWT Status — Demo and Test Programs

MAWT Demo: Tcl3D with animated textures NeHe-Lesson35.tcl

@ Tci3D demo: NeHe's Video Tutorial (Lesson 35) - O HEMN| ¢ Tci3D demo: NeHe's Video Tutorial (Lesson 35) - O HESN|

Using FFMPEG for NPOT texture scaling (FPS 11) Using FFMPEG for NPOT texture scaling (FPS 5)
Running on Windows NT with a GeForce GTX 850M/PCle/SSE2 (OpenGL 4.6.0 NVIDIA 388.00, Tcl 8.6.8) Running on Windows NT with a GeForce GTX 850M/PCle/SSE2 (OpenGL 4.6.0 NVIDIA 388.00, Tcl 8.6.8)
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MAWT Status — Demo and Test Programs

MAWT Demo: Test scripts for procs videoImport and videoExport

> tclsh VideoExport. tcl

FFmpeg version : 3.4.2

Movie file : Data/Face2.avi

Image file pattern: TestOut/Face.%03d.png
Number of images : 51

Time needed : 0.16 seconds

> tclsh VideoImport. tcl

FFmpeg version : 3.4.2
Image file pattern: TestOut/Face.%03d.png
Movie file : TestOut/Face2.mpg
Number of images : 51
Time needed : 0.10 seconds
MAWT — Movie Automation With Tcl Page 20
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Summary

Current status
v" Architecture and build structure defined.

v" Video display with Tcl/Tk and FFmpeg is possible.

v’ Exporting images from a video is possible.
v' Generating a video from images is possible.

Future work
* Improve display performance.
* Implement zero-copy transfer mode.
* Improve FFmpeg compilation in BAWT.
» Improve support of video formats.
* Improve FFmpeg interface.
« Add audio support.

MAWT Resources

MAWT Sources ( Homepage of MAWT )

http://www.mawt.tcl3d.org

MAWT Binaries ( Part of BAWT-Tcl)

http://www.bawt.tcl3d.org
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