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GET /index.wml HTTP/1.1

Host: www.lightsurf.com

Accept-Charset: IS0-8859-1
Accept-Language: en

X-up-subno: pegli_pegli-nt4.office.lightsurf.com
x-upfax-accepts: none

x-up-uplink: none
x-~up-devecap-smartdialing: 1
x-up-devcap-screendepth: 1
x-up-devcap-iscolor: 0
x-up-devcap-immed-alert: 1
x-up-devcap-numsoftkeys: 2
x-up-deveap-screenpixels: 171,108
x-up-devcap-msize: 8,18 -
User-Agent: UP.Browser/3.1-UPG1l UP.Link/3.2

epu uhe o), 1AW AR 6 F Sol, Ae A9l (7] A6t 0" = T (none)) B 277 H A (7] A
of gk 171 x 108 JA) & ¥ &l FA J5& Bty

A7) g4e] a0 ojo] FHoldE A% RELS AEF WAow 54 IFojdE 4o Qe A} 1
CCM & o] Avete] wad a4e A% 2AAE A5 COM of ola] A58 4us yehjs 4

GET /index.wml HTTP/1.1

Host: www.lightsurf.com

Accept-Charset: IS50-8859-1

Accept-Language: en

User-Agent: UP.Browser/3.1-UPGl UP.Link/3.2

x-wap-profile: http://www.eswitch.com/profiles/0A3F362B.xml

ofr

o] A%, "0A3F362B.xml" & UAProf %= CC/PP Z 23 FH F o= stv& E3tsh= A E Aot o]l g 8.3

(e}
.
o thet 4= UAProf 5} & tf 5} 2T},

ut

<?xml version="1.0"/>
<RDF xmlns="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"

xmlns:prf="http://www.wapform.org/profiles/UAPROF/ccppschema-20010430%#">
<rdf:Description id="WAP-enabled cellular phone">
<rdf:type
resource="http://www.wapform.org/profiles/UAPROF/ccpschema-
20010430#Hardware
Platform"/>
<prf:ScreenSize>171x108</prf:ScreenSizex>
<prf:ColorCapable>No</prf:ColorCapable>
<prf :NumberOfSoftKeys>2</prf :NumberOfSoftKeys>
<prf:ScreenSizeChar>8x18</prf:ScreenSizeChars>

</rdf :Description>

</RDF>

o] A HE A= FAQ HTTP 84 9 diolg A% X2 RE o Au 9 vjtjo] F Alxdo] 93] {4432 5= A
2ldlo] 2 (knowledgebase) 2.2 AT}, o] Alxwlo] FElo]AE FX] 549 X2 Wo]~8 Fx]2e|st7] wlitdll, 1
& HTTP &t 2] AR S vs] EdATY st AR 943 UAProf 8 CC/PP 2 #4 ¢ A 4= ).

E.CCM ¥ MTM E2EE9 T3 9 A% Uy
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<header name='x-up-devcap-screenpixels'

pattern=' (\d+),\d+'/>
<header name='x-up-devcap-screenpixels’

pattern='\d+, (\d+) '/>
<capability name='output-format' default='image/bmp'/>

</content -type>

<capability name='display-height' default='100'>
</user-agent>

<capability name='color-depth' default='8'/>
<capability name='display-width' default='100'>

</capability>

<device-class>wap</device-class>
</capability>

<user-agent header='User-Agent' pattern='UP.Browser' >>
<content-type pattern='“image/'>

1
2
3
4
5
6
7
8
9
10
11
12
13
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1: #include "autorotateop.h"

2:

3: AutoRotateOp: :AutoRotateOp ()

4: {

5: }

6:

7: AutoRotateOp::~AutoRotateOp ()

8: {

9: }

10:

11: const char *AutoRotateOp::Name ()
12: {

13: return "autorotate";

14: }

15:

16: const char *AutoRotateOp::Args ()
17: {

18: return "displayWidth(160),displayHeight (120),clockwise(1)";
19: }

20:

_13_
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(displayAspect < 1.0f %& photoAspect > 1.0f))
ght (img) ;

IMG_RotateLeft (img) ;

IMG RotateRi

160) ;
120);
1);

"autorotate=118,157";
h, cw;

if (cw)

photoAspect = (float) (img->width) / (float) (img->height);
else

if ((displayAspect > 1.0f && photoAspect < 1.0f)

float displayAspect, photoAspect;
displayAspect = (float)w / (float)h;

return
int32 w,
GetArg (&w,
GetArg (&h,
GetArg (&cw,

}

26: void AutoRotateOp::Process (IMG_image *img)

21: const char *AutoRotateOp::Example ()

22:
23:
‘24:
25:
27:
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:
43:
44:
45:
46:
47:
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IMGXFORM

#include "vimage.h"
#include "imglib.h"

%MGLIB_API void IMG_FlipH(IMG_image *img)
if (img->pixelBytes 1= 4)
DEBUG_IMG_FORMAT;

return;

int32 x, y, w;
uint8 *rowPtr;
uint32 *pixPtr, *pixPtr2, tempPix;
w = img->width >> 1;
rowPtr = img->baseAddr;
for (y = 0; y < img->height; y++)
pixPtr = pixPtr2 = (uint32 *)rowbtr;
pixPtr2 += img->width - 1;
for (x = 0; X < wW; X++)
tempPix = *pixPtr;
*pixPtr++ = *pixPtr2;
*pixPtr2-- = tempPix;
rowPtr += img->rowBytes;

}

%MGLIB_API void IMG_FlipV(IMG_image *img)
img->baseAddr += img->rowBytes * (img->height - 1);
img-s>rowBytes = -img->rowBytes;

IMGLIB_API void IMG_RotateLeft (IMG_image *img)
if (img->pixelBytes != &)

DEBUG_IMG_FORMAT;
return;
IMG_image tempImg;
if (!IMG_DuplicateImage (img, &tempImg))

return;
int32 x, y;
uint8 *rowPtr, *srcRow, *srcPix;
uint32 *pixPtr;

%f (img->rowBytes < 0)

img->baseAddr += (img->height - 1) * img->rowBytes;
img->rowBytes = -img->rowBytes;

img->width = tempImg.height;
img->height = tempImg.width;
img->rowBytes = img->pixelBytes * img->width;
rowPtr = img->baseAddr;
) srcRow = tempImg.baseAddr + tempImg.pixelBytes * (tempImg.width -
1);
%or (y = 0; y < img->height; y++)

pixPtr = (uint32 *)rowPtr;
SsrcPix = srcRoOw;
for (x = 0;.%x < img->width; x++)

*pixPtr = *((uint32 *)srcPix);

_15_
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PiXPEYr++;
srcPix += tempImg.rowBytes;

rowPtr += img->rowBytes;
srcRow -= tempImg.pixelBytes;

IMG_FreeImage (&tempImg) ;

}

IMGLIB_API void IMG_RotateRight (IMG_image *img)
if (img->pixelBytes != 4)
DEBUG_IMG_FORMAT;
return;
IMG_image tempImg;
if (!IMG_DuplicateImage (img, &tempImg))

return;
int32 x, y;
uint8 *rowPtr, *srcRow, *srcPix;
uint32 *pixPtr;

%f (img->rowBytes < 0)

img->baseAddr += (img~>height - 1) * img->rowBytes;
img-s>rowBytes = -img->rowBytes;

img->width = tempImg.height;
img->height = tempImg.width;
img->rowBytes = img->pixelBytes * img->width;
rowPtr = img->baseAddr;
) srcRow = tempImg.baseAddr + tempIlmg.rowBytes * (tempImg.height -
1 .
! fcr (y = 0; ¥y < img->height; y++)
pixPtr = (uint32 *)rowPtr;
srcPix = srcRow;
for (x = 0; x < img->width; x++)
*pixPtr = *((uint32 *)srcPix);
PixXPtr++;
8rcPix -= tempImg.rowBytes;

rowPty += img—>rowBytes;
srcRow += templImg.pilxelBytes;

)
IMG_FreelImage (&tempImg) ;

)
IMGLIB_APT void IMG_Rotatel80(IMG_image *img)
IMG_FlipV(img) ;
IMG_FlipH (img) ;
IMCLIB_API void IMG Resize (IMG_image *img, int32 newWidth, int32
newHeight, bool highQuality)
if (img->pixelBytes != 4)
DEBUG_IMG_FORMAT;
return;
if (img->width == newWidth &% img->height == newHeight)
return;
IMG_image tempImg;
if (1IMG_Allocatelmage (&tempImg, newWidth, newHeight, img-

>imgFormat) )
return;

_16_



//IMG_StretchBlit (img, &tempImg, 0, 0, newWidth, newHeight, true);
%f (highQuality)

VIimage vimg;
vImg.Import (img) ;
vImg.Scale (newWidth, newHeight, CImageServer::CUBIC);
vImg.Export (&tempImg) ;

else
false) IMG_StretchBlit (img, &tempImg, 0, 0, newWidth, newHeight,
alse);

IMG_ CopyTags (img, &tempImg);
IMG_FreeImage (img) ;
*img = tempImg;

}

IMGLIB API void IMG Clangesize(IMG*image *img, int32 maxWidth, int32
TaxHei§ht, bool highQuality)

float £, aspect, newAspect;
int32 width, height;

aspect = (float) (img->width) / (float) (img->height) ;
newAspect = (float)maxWidth / (float)maxHeight;
if (aspect > newAspect)

width = maxWidth;

f = (float)width / aspect;

height = ROUND(f);

height = CLAMP(height, 1, maxHeight);

else

height = maxHeight;

f = (float)height * aspect;

width = ROUND(E) ;

width = CLAMP(width, 1, maxWidth);

}
IMG_Resize (img, width, height, highQuality);

Apache Module
/**
* This function creates a device capabilities object

* and constructs the URL that is passed to the
* Media Transcoding Module.
*

* @param r

* @return

*/

static int uts_rewrite_ uri (request_rec *r) {
int statusj

// skip if already a proxy
if (r->proxyreq != NOT_ PROXY) {
return OK;

// skip all but GET requests
if (strcasecmp ("GET", r->method) != 0) {
return OK;

// get config file
uts_dir_config *cfg = (uts dir config *)
ap_get_module_config(r->per dir_config, Suts_module) ;

uts_server_config *scFg = (uts_server config *)

ap_get_Todule_Config(r->server->module_confIg, &uts_module);

// (subrequest for content type)
string contentType = "image/jpeg";

_17_
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%k

* first, parse the full incoming URI. We're going to treat the
path+args
:/of this URI as the full URI for the proxy request
uri_components uc;
status = ap_parse_uri_components (r->pool, r->uri, &uc);
if (status T= -HTTP OK]
ap_log_error (APLOG_MARK, APLOG_ERR | APLOG_NOERRNO, r->server,
"Bad input URIT %s", r-s>uri); -
return DECLINED;

char *path = ap_pstrdup(r->pool, uc.path);

// pass in headers, get device capabilities back
Deviceldentifier::DeviceCapabilities devcap;
status = dev_ident->getDeviceCapabilities (&devcap, r, contentType);
if (status != DI_SUCCESS)
ap_log_error (APLOG_MARK, APLOG_ERR | APLOG_NOERRNO, r-s>server,
"Device capabilities lookup failed");
ap_log_error (APLOG_MARK, APLOG_ERR | APLOG_NOERRNO, r->server,
"Recording headers") ;
logHeaders (r) ;
return DECLINED;

ap_log_error (APLOG_MARK, APLOG_DEBUG | APLOG_NOERRNO, r->server,
"$s", devcap.toString(T.c_str());

char *sub;
// pop off initial slash
sub = ap_getword_nc(r-s>pool, &path, '/'); // initial slash

// if we have an additional subscriber ID, pop it off, too
1f (cfg->subscriber id_on_uxrl) ,
sub = ap getword nc(r->pool, &path, '/'); // subscriber ID

—

1/
// Build option list. .
// TODO: This should really be a function that returns a string.

char *cfg_clamp, *cfg_mimetype, *cfg path, *cfg_quality,
*cfg_argparam, *cfg_rotate, *cfg_scale, *cfg filesize ;
char blank = '\0' ;

// Clamp or scale?
if (!devcap.scale_to_width)

cfg _clamp = ap_psprintf (r->pool, "¥sclampsize=%d&",
(§trchr (cfg->media_transcoder_uri, '?') != NULL ? "&" : "2"),
(devcap.display height > devcap.display width ?
devcap.display height : devcap.display width));
) c{g_s%ale = ap_psprintf (r->pool, "%c", blank) ;
else
cfg_clamp = ap_psprintf (r-spool, "%s",
(strchr (cfg->media_transcoder uri, '?') != NULL ? "&" : "?"));
cfg_scale = aﬁ sprintf (r-s>pool, "limitsize=%i,0&",
devc?p.dlsplay_widt Tp;

// Path
if (path[strlen(path)-2] == '.')
switch (path[strlen(path)-1])

case 'b':
cfg_path = ap_psprintf (r->pool, "in=\"http://$smp\"&", path)
break ;

case 'g':
cfg_path = ap_psprintf (r->pool, "in=\"http://%¥sif\"&", path)

break ;
case 'j':

_18_
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cfg_path = ap psprintf (r->pool, "in=\"http://%spg\"&", path)

break ;
case 'p':
cfg_path = ap_psprintf (r->pool, "in=\"http://%sng\"&", path)

break ;
case 't':
cfg_path = ap_psprintf (r->pool, "in=\"http://%sif\"&", path)

break ;

} else
cfg_pith = ap_psprintf (r-spool, "in=\"http://%s\"&", path) ;

// Mime Type
cfg mlmetype = ap_psprintf (r-s>pool, "outformat=%s&",
devcap.mime_type.c_str()) ;

// Quality
if (devcap.image_quality != -1) ,
cfg_qua it{ = ap_pspr ntf (r->pool, "outquality=%i&",
devcap.image_quality) 7
%t i ( 1 1i $i
cfg_quality = ap_psprintf (r->pool, "outquality=%i&",
devcap. coIbr —_depth) ; P

// Rotate?
if (devcap.rotate_to_fit)
cfg_rotate = ap_psprintf (r->pool, "autorotate=%i,%i,0&",
dévcap. display_width,
devcap.display height) ;
else
cfg_rotate = ap_psprintf (r-s>pool, "%c", blank) ;

// Arguments
if (r->args)
lcfg argparam = ap_psprintf (r->pool, "%s&", r-sargs) ;
else
cfg_argparam = ap_psprintf (r->pool, "%c", blank) ;

// Filesize
if (deveap.maximum_file_size)
cfg_filesize = ap_psprlntf (r->pool, "filesize=%i&",
devcap.maximum_file size)
else
cfg filesize = ap_psprintf (r-spool, "%c", blank) ;

End option list build

NN
NN

// create URL for lsps

[%]URL[Z]Clamp[3]path[4]format[5]qua1ity[6]rotate[7]argparam[aiscale[SJf
ilesize
char *url = ap_psprintf (r->pool, "%s%s%s%s%s%s¥stsis",

cfg->media_t¥anscoder_uri,

cfg_clamp,”

cfg_path,

cfg mlmetype,

cfg_quality,

cfg_rotate,

cfg_argparam,

cfg”scale,

cfg_filesize) ;

ap__ log_error (APLOG_MARK, APLOG_DEBUG | APLOG_NOERRNO, r->server,
"proxying: %s", url);

// double-check that this is a valid URL
status = ap parse uri _components (r-»>pool, url, &uc);
if (status T= HTTP OK]
ap log error(APLOG i_MARK, APLOG_ ERR | APLOG_NOERRNO, r->server,
"Bad proxy URI: %s", url);

_19_
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return DECLINED;

// internal redirect won't work for remote servers, so
// set this up as a proxy
/* example of working request member variables

r->proxyreq = PROXY_PASS;

r-suri = "/lsps";

r->filename = "proxy:http://pegli-
nt4.office.lightsurf.com:10104/1sps";

r->args =
"clampsize=100&in=http://www.lightsurf.com/images/misc/pk_sunset.jpg";

r7>hand1er = "proxy-server"; -

*

r-s>proxyreq = PROXY PASS;

r-suri = ap_pstrdup (r->pool, uc.path);

r~>filename = ap_pstrcat (r->pool, "proxy:", uc.scheme, "://v,
uc.hostinfo, uc.path, NULL);

r->args = ap_pstrdup (r-spool, uc.query);

r->handler = "proxy-server";

return DECLINED;

DeviceIdentifier

VA

* DeviceIdentifier.cpp

* implementation of Deviceldentifier and DeviceCapabilities classes
*/4/23/2001 pae

*

#include <strings>
#include <strstream.h>
#include <stdlib.h>

#include "httpd.h"
#include "http_log.h"

#include "Regex.hpp"
#include "DeviceIdentifier.hpp"

static Regex regex;

DeviceIdentifier::DeviceIdentifier (const char * filename) {
t
config = new XMLConfigFile(filename) ;
catch (...) {

}

Deviceldentifier: :DeviceIldentifier() {
config = new XMLConfigFile ("/lsurf/uts/conf/devices.xml");

Deviceldentifier::~DeviceIdentifier() {
if (config != NULL)
delete config;

~
*

% ok ok F ¥ * o %

Retrieve a named capability value from the configuration
file. This function will first find the &lt;capabilitys&gt;
node identified by <code>capabilityName</code>, then
determine if any &lt;header&gt; tags apply. The

value is returned as a string, which can then be

converted to the appropriate type.

— 20 —
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* @param T

* @param baseXPath

* @param capabilityName
*/@return

*

string DeviceIdentifier::getCapability (request_rec *r, string baseXPath,
string capabilityName)

/**
1 * The device capabilities data storage is implemented as an XML
file.
* A member variable named "config" allows us to make XPath queries
*/against the XML file.
*

string cquery =

baseXPath +
string("/capability[@name=\"") +
capabilityName +

string ("\"]");

string value;

// first, look through headers (if any)
XMLConfigFile: :StringVectorType headernames = config->query(cquery +
string ("/header/@name"));
for (unsigned int i=0; i < headernmames.size(); i++)
const char *headerval = ap_table_get (r->headers_in,
headernames [i] .c_str());
(headerval != NULL)
// found a matching header, so grab the pattern and run the
regex
XMLConfigFile: :StringVectorType patterns = config-
>query (cquery + string("/header [@name=\"") + headernames[i] +
string("\"]/@epattern"});
if (regex.group(patterns[0], string(headerval), &value))
yes, there is a match between the <header pattern="">
and the header value
£ (value.size() > 0)
/ value now contains the matched substring
break;
} else {
/ there was a pattern match, but no parenthesized
substring, so use the value of the "default" attribute
XMLConfigFile::StringVectorType defaults = config-
>query (cquery + string("/header [@name=\"") + headernames[i] +
string("\"] /@default"));
value = defaults[0];

}

// if we didn't get anything from the headers, use the default value
XMLConfigFile: :StringVectorType defaults = config->query(cquery +
string("/@default"));
if (defaults.size() > 0) {
value = defaults[0];

// TODO: if there isn't a default, die a horrible death .
// this may not be necessary if we publish a schema for the config
file

return value;

~
*

* F F % % % F %

Convert the result of <code>getCapability()</codes>
to an integer.

@param r

@param baseXPath
@param capabilityName
@return

_21_



*

int DeviceIdentifier::getCapabilityInt (request_rec *r, string baseXPath,
string capabilityName)
string value = getCapability(r, baseXPath, capabilityName);
if (value.gize() » 0)
return atoi(value.c_stxr());
} else {
return -1;

pu—

*

Convert the result of <code>getCapability()</codes
to a boolean.

@param r

@param baseXPath
@param capabilityName
@return

* % F ok * F F X

*

int DeviceIdentifier::getCapabilityBool (request_rec *r, string
baseXPath, string capabilityName) %
string value = getCapability(r, baseXPath, capabilityName);
return (!value.compare ("txue™) ]] lvalue.compare("l")y; // anything
but true or 1 is considered false

*

Fill in a DeviceCapabilites structure based on the

HTTP request headers and the content type of the

requested document. The main job of this function

is to find the correct node in the config file for

the given User-Agent header, then call
<code>getCapabilityStr() </code>, <code>getCapabilityInt()</codes>,
and <code>getC:gab11ityBool()</code> to £ill in

the device capabilities.

@param devcap
@param r
@param contentType

¥ ok R K X ¥ K K ¥ ¥ ¥ ¥ F

*/
int ) (Y »
Deviceldentifier::getDeviceCapabilities (DeviceIdentifier: :DeviceCapabili
ties *devcap, request_rec *r, string contentType)

i1f (devcap == NULL) {
sorry, no can do
ap_log error (APLOG_MARK, APLOG_ERR, r->server, "Cannot call
getDeviceCapabilities() with a null DeViceCapabilities parameter");
return DI_ERROR;

XMLConfigFile: :StringVectorType xpath results;
string base_xpath_query;

// £ind the correct user-agent node .
const char *ua_header = ap_table_get (r->headers_in, "User-Agent');

xpath results = config->query("//user-agent/@pattern");
.int found = FALSE; .
for (unsigned int i=0; i < xpath_results.gize(); i++)
if (regex.match(xpath_results[i], string(ua_header))) {
base_xpath_query.append(“//user—agent[@?attern=\“")
base_xpath_query.append (xpath _results[i]);
base_xpath_query.append("\"]"T;
found = TRUE;
break;
} else if (regex.last error.size() > 0) {
// this will complain a lot if there are regex errors
ap_log_error (APLOG_MARK, APLOG_ERR, r->server, "Regular
expression error: %s", regex.last_error.c_str());

i
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ap_log_error (APLOG_MARK, APLOG_DEBUG, r->server, "Regex:
%s", xpath_resultsTil.c_stx())™;

if (!found)
ap_log_error (APLOG_MARK, APLOG_DEBUG, r->server, "Could not find
configuration entry for User-Agent \"$s\"", ua_header) ;
// TODO: log or send email
return DI_NOTFOUND;

// within that node, find the correct mime-type node
xpath_results = config->query(base_xpath_guery + string("/mime-
type/@pattern")) ; )

found = FALSE;
for (uneigned int i=0; i < xXpath results.size(); i++) {
if (regex.match(xpath results[i], contentType))
base_xpath query.append("/mime-type [@pattern=\"");
base_xpath_query.append (xpath_results([i]l);
base xpath query.append(ﬁg“]"T;
found = TRUE;

break;
} else if (regex.last_error.size() > 0) {
// again, here's another big complainer
ap_log_error (APLOG_MARK, APLOG_ERR, r-sserver, "Regular
expression erroxr: %s", regex.last error.c_str());
ap_log error(APLOG_MAﬁK, APLOG_DEBUG, r-»>server, "Regex:
%s", xpath_resultsTi]l.c_str())”;

if (tfound)
ap_log_error (APLOG_MARK, APLOG DEBUG, r->server, "Could not find -
<mime-type> entry in config file for document MIME type \"$s\"",
contentType.c_stx());
// TODO: log or send email
return DI_NOTFOUND;

ag log_error (APLOG_MARK, APLOG DEBUG, r-s>server, "Successfully
identified device, UseFr-Agent: \"$8\"", ua_header);

// £ill in the DeviceCapabilities structure
// note defaults are: string="", int=-1, bool=false

devcap->mime_type = getCapability(r, base_xpath_query,
"output-mime-type") ;

devecap->display width = getCapabilityInt(r, base_xpath_query,
"display-width") ;

, devcap->display_height = getCapabilityInt(r, base_xpath_query,

"display-height");

devcap->color_depth = getCapabilityInt(r, base_ xpath_query,
"color-depth") ;

devcap->image_quality = getCapabilityInt(r, base_xpath_gquery,
"image—quality"?;

devcap->color_capable = getCapabilityBool (r, base_xpath query,
"color-capable") ;

devcap->rotate_to_fit = getCapabilityBool (r, base_xpath_query,
"rotate-to-fit");

devcap->scale_to_width = getCapabilityBool (r, base_xpath_query,
"scale-to-width")7 —

devcap->palette = getCapability(r, base_xpath gquery,
"palette") ;

devcap->maximum file_size = getCapabilityInt(r, base_xpath query,
"maximum-size") ; )

devcap->video_frame_rate = getCapabilityInt(r, base_ xpath_guery,
"yideo-frame-rateV);

devcap->audio_encoding rate = getCapabilityInt(r, base_xpath_query,
"audio-encoding-rate") ;

devcap->audio_channels = getCapabilityInt (r, base_xpath_guery,
"audio-channels") 7

return DI_SUCCESS;
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VAR A L L L L L T T TR SRR T T T T 20 S gergrgrpgey
HhkExkNK [

// utility functions to print out the DeviceCapabilities object

void Deviceldentifier::DeviceCapabilities::print (ostream *os) {
*0s << this->toString();

i

string Deviceldentifier::DeviceCapabilities::toString() {
std::ostrstream buffer;
buffer << "DeviceCapabilites {"
<< " mime-type: " << mime ¢t

"; display width: " << dlsplay width

<< "; display height: " << display height

’

<< "; color depth: " << color depth

<< "; color capable? " << (color _capable ? "yes" : "no")

<< "; rotate to fit? " << (rotateé_to fit ? "yes" : "no")

<< "; video frame rate: " << video frame rate

<< "; audio encoding rate: " << audio _encoding_rate

<< "; audlo channels: " << audio_channels

"

<< n\on

return buffer. stx();
}:
ostream &operator<<(ostream &os, Deviceldentifier::DeviceCapabilities
&devcap)

devcap.print (&os) ;

return os;
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